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General Service Pack-Saddlery.
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{ PACK-SADDLES.

| PATENT OF CAPTAIN H. R. NEW-
I- BURGH-STEWART, R.N.
.

sy dees 1:,:_[ %ﬂ]ﬂu.
; ING ,, 8...Mark IIL, Large.
REfs Cadns o5 1B ,  Small
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The first four pack-saddles indi-
cated above, 1t will be seen, are
employed for the transport of
guns, whole or in parts, ammuni-
tion, ete. They are distinguished
e : L.t) by baving solid heavyiron clamps
SN e w8 fived to the *‘tree” framing to
S i | " hold the heavy weights loaded
on them. The donkey pack-
saddles, and general service ones,
are without these clamps, but
they have an iron “tree” of
areat weight, but uncertain
strength, in shape somewhat like
a Saint Andrews Cross, one
armies depend, for the transport angle clipping the back of the
.« of guns, stores, and munitions of guumal, the ptl1er angle upstand-
. war, on the pack-saddle, on the Fig. 4 —A A, Lower Edge of Aparejo; B B, Showing where the Aparejo ing to receive any stores ‘ghat
- backs of eit‘her horses, mules, ‘rests on the Mule's Back: H H, Showing where the “Riata” is Can be strapped on to this iron

Tag word pack-saddles has an
. archaic ring about it with ordi-
" pary readers, recalling old world
Er'walliug, and with the more
" mecent use of such things, as late EE YO e RO
. g8 the Abyssinian and Egyptian L N e o e
 wars; but readers, who are 't e
© gmavellers, know that in somc

arts of the world a pack-saddle
' 8 one of the most important
" means of aid for the transit of

from distant parts to
their destinations : perhaps as
many as a million are in _con-
. gtant use in commerce. Even

t

different sorts and sizes of pack-saddle
. for military use. They are classified as fol-
S lows . —

Pacl-Saddles— Artellery.

M. L., 25 :
. . 33 Jointed Howitzer.
_— 3. 4 Howitzer.
. L., 7 per 200 lbs.
" 5...Donkey Pack-saddles.

No.
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- Pig. 3. —Panels stuffed with Cork arranged in Horizontal Rib-
- bing for Ventilation, showing Under Side.
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“eamels, or donkeys, in many parts tightened upon the Load; G, The Crupper; E, Corner of Sweat frame. The very first impression
" of the world. Without it the Cloth: C, The Corona; D, Synch; F, Loose End of the *“Riata,” derived from this description 1s,
- human shoulders would have to 60 Yards Long. how can the unyielding 1iron
~ sepve the purpose, as in very primitive times. angle A fit animals that vary so much in
fie British Government's Stores contain size of barrel as horses, mules, and

camels? DBehold! nine sizes! 1is the
ready answer ; but if animals vary in nine
degrees, and vary continuously on the
march of an army, by the arrival of fresh
animals they must be fitted somehow,
though a dominant number of either large
or small animals are presented for use :
changing loads or transferring saddles, like
giving change in a chandler’s shop, 1s the
result, not now and then, but incessantly.

Fig. 2.—Pack-Saddle, showing Metal Trees above Panels, Tie-bars, etc., and Ring (A)
placed on the Bars of the Tree for Girthing up to a Donkey.



L il g
j fj_ l't .E.

!

3%

-"_n'.l"-'-"‘:"
¥

3 .
LT

-HInTs 70 WarcH WEARERS, AMATEURS, AND OTHERS.  [Work—September 6 1500,

—_— T

This is non-military, yet it is the rulé; and
the cost in labour, time, and the good
morale of fighting-men can be imagined
where some of the essential materials o
co:nbat are left to chance medley like this.
Take the weight of the full-size pack-
saddles, 54 Ibs.  This is an excessive weight
to carry only about 2001bs. Surely, in these
days of light equipment of armies on the
march, this amount of weight might be
lessened by the use of suitable metal, as
stecl, or some of the alloys of bronze.
Puck-sarldles being out of the ordinary
range of every-day manufacture, govern-
ments are constrained to rely on their own
resources for contrivance and construction,
Jut there are travellers and skilful me-
chunics who have used pack-saddles of
simpler and lighter make. Perhaps fore-
most of all is Captain H. R. Newburgh-
Stewart's, IILN., whose world-wide journey-
ingy, und a life of nine years under can
give ample warranty for assumption o
merit in any contrivance he may offer for
notice—to simplify the make, economise the
cost, and lessen the weight of pack-saddlesfor
army or commerce. Travellers do not take
nine different size pack-saddles about with
them, though their impedimenta is often as
heavy and awkward as army stores. The
wooden “tree,” packed out with rugs to
make the big or little pack-saddle fit the
little or big animal—camel, mule, or donkey
—this was, and is, the usual traveller’s plan,
but it is not Captain Stewart’s plan. He
has chosen galvanised manganese steel for
his “ tree” frame, and shaped it like a pair
of callipers, to open and close to the size of
the animal, be it camel, mule, or donkey.
T'he ingenuity of casily altering the si
and seeuring it fixedly in one position o
span for the size wanted, is as simple as
it i3 eflective.  Fig. 1 shows the joint of the
metal “tree,” with a joint-pin and nut A,
On cach of the jointad] framings near A is a
Ing : one has a serewed nut through it toact
on the other lug at its point; this nut,
when turned, causes the curved “trees” to
open or close. Fastening the “tree,” when
ndjusted to the animal's back, is done
serewing up the hinge nut A by the
This is the leading [cature of a simple, yet
eil_‘u:twei, invention ; but it at once deter-
mines the whole strength and lightness of
the |lmk-mddla. built upon two of these
metal “trees” and two tie-bars. They
weigh, with their complete complement of
straps and ropes, 11 lbs. The panels weigh
7 lbs,, and the lining or “numnah” weighs
3 1bx,; total, 21 Ibs, (Fig. 2.) It isonly natural
to suppose that collateral improvements are
made in panel and “numnab.’ The panels
ulru t.!llila illuupl;:ln of sore baf as *::llall as
the ill-sha “trees” of the ordinary
pack-saddles. They are usually of felt,
wool, skin, or matting—in fact, anything is
supposed to be qrml enough to go next an
animal’s back. These are pressed by the
weight tight on the animal’s skin, and there
act as a sucker or blister, and if the load be
lifted, and the back exposed to the chill of
a draught of air, inflammation is set n
and incipient blistering occurs, which
confirmed by the renewal of 'R- sucking
llrw:m:m ﬁ.nd chilling exposure, till g,
ack is fhe result, and the animal has to

cast ont as nseless till cured,
_ Captain Stewart supplements his ﬂpﬂﬂ-
ing “tree ” by panels of waterproof ganyas,
made up like cnnlumﬁ. forminga

or fluted, surface, which allows tht.ﬁl‘,}o-

be pumped through the channels with
motion of the animal, so that no sucki
action or hcuting process takes pm'
R
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‘themselves practical

y ?tﬁﬁm exact opposite is the true case. A

ribs of canvas of the panels are stuffed with
granular cork, hence their lightness—34lbs.
each—making them buoyant in water (Fig.
3), raving the moving of the unloaded pack-
saddle in swimming animals across streams.

It is mainly as a merchant’s vehicle for
the transport of goods that its high merit
will be found so essential for economy of
mati and valuable in saving the lives of
pack animals. A mule with pack-saddle is
shown in Fig. 4, and all the various parts
fully deseribed, and their actions explained.

’IP];e load in Fig. 4 is supposed to repre-
sent four 50 lb. sacks of flour.

It is usual to pile smaller packages that
are not very heavy betwixt the sacks, upon
the centre of the aparejo. This has been
purposely omitted in the cut, in order to
show how the riata acts in securing the
load. (Note.—After the riata or baggage
rope is passed, there would be hardly any
breakage strain on the adjustable pack-
saddle joint.) When the pack-saddles are
parted at the jointing, they are packed
more closely, saving much in freightage.

Adjustment of Saddle.—(1) Loosen the
centre screw, and contract the “tree” as
much as possible. (2) Then place the saddle
on the animal’s back, and expand the “tree”
with the side adjusting screw (shown in
Fig. 1) until the saddle is properly fitted.
When adjusted, screw up the centre screw.

This pack-saddle has the exceptional ad-
vantage of being suited for use as a riding
saddle, being supplied with safety latches
to take atirruP eathers, hung on the side
bars of the “tree.” This is not possible
with any other pack-saddle that is made.
Its importance, from a military or com-
mercial point of view, cannot be over esti-
mated.

In the large display of pack-saddles from
all parts of the world at the late Paris
Exposition, the crudeness of design and
patched-up make was obvious, the French
mili pack-saddles being no exception.

The military authorities there are alout
to test one of these patent pack-saddles, and
a large merchant i1n Turkey, using many
pack-saddles (if they can be called such),
18 about to introduce them in that part of
the world, so that wayfarers and merchants
may anticipate reaping some benelits from
this invention.

Recently, by special request from the
French Government to Captain Stewart, the

tent k-saddle was sent through the

rench Embassy for trials in France, which
are now being carried out.

In India, where it has been fully tried in
(General Roberts’s late tour of inspection,
it was considered a great success by the
Indian officers, who tried it thoroughly.
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HINTS TO WATCH WEARERS,

AMATEURS, AND OTHERS.

BY HERR BPRING.
*

TE® MAINSPRING : ITS NATURE AND
TREATMENT.

Iﬂﬁy last article I referred to the common

fallacy respecting the cleaning of watches,
and now ?[oc

_ must allude to certain other
ies which are even more widespread.

-is among some people an idea that a
watch mainspring which easily breaks is a
bad one. Even among men who consider
ands I have often

ea expressed. In point of

seldom breaks ; a good one
@ reason becomes obvious

: | 5 1 i . .
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the moment the facts are stated, Ap
ordinary watch mainspring as it comes from
the maker’s hands measures in length aboug
twenty-five or thirty inches. The spring
gencrally requires shortening before being
fixed into the watch, but not to any great
extent. When loose and in its natural
stute, the mainspring forms a coil as large. -
]}EI'IIE.[IH, as the Pa!m of one's hand, and this
1as to be tightly wound up and put inside
the barrel, which is a little round brass box,
probably the size of a shilling, or much less,
in diameter. |

The great object aimed at in a good main- -
spring 1s elasticity and power. A common
mainspring, when wound up into the nar-
row compass of a small barrel or drum, loses
all its vitality, and remains cra_mged and
fecble. When it is drawn out of the drum,
it scarcely expands beyond the limits
within which 1t has been accustomed to
work. But a first-class mainspring is
totally different, It is like the story of the
fisherman in the “ Arabian Nights,” who
brought up a vase from the bottom of the
sea with his net. He set the vase down
before him, and while he was attentively
observing it there issued from it so thick a
smoke that he was obliged to step backa |
few paces. \When the smoke had all come
out of the vase, it again collected itself and
became a solid body, and took the shape of .
a genie of a gigantic size. The genie, look-
ing at the fisherman, exclaimed, “ Humble
thyself before me, or 1 will kill thee !”

A fine mainspring is instinct with life and
love of liberty, and when it is drawn out of
the drum, it expands with one bound to its
original size. .

For good Limc-keeying purposes it is such.
a spring as this which is required. Bub
mainsprings that possess so much vitality
are very highly tempered, and are extremely &
liahle to break. Common ones, on the
other hand, being soft and pliable, rarely™
break. DBut as the object of a spring 18 $0°
be springy, a soft spring is ro good.
only alternative is to adopt a fine springand. .
take the risk of breakage. I have seen B8
many as four and five mainsprings b
mercly in winding them into the el
They rebelled against being robbed of their
liberty and cram up in the drumof 8
watch. DBut a little judicious coaxi is
necessary in order to tame their fiery lﬁ"h
Gireat carc must be taken that the end of
the mainspring winder is as nearly as poé
sible the exact size of the eye of the sprig -
so that when you begin to wind the 8 :
up in order to get it into the barrel them .
will be no sudden wrench or change n &8
shape of the eye. And before bemﬁ
upon the winding machine the e?:eg
spring should be carefully manipulated Wi
a pair of concave pliers to the size Of KZ& -
barrel arbor. The eye havin i
the proper size, the handle of the -
should [): turned very _caul:muuli.nd v
more slowly the mainspring 18 Wo t hig i
the barrel the better, for a spring Of Teegss
temper is always liable to break wi

| y | v li
i g
:.'1

treatment. But a common 8p ng, w il
to a great extent like crinoline steel, W b
go on almost for ever, without any GERGSE
of breakage. " S

One important matter in the p of the

of the mainspring is_the careill US€ e t8g
key during the operation of Wlﬂ&!ﬁ - o
people when winding treat & tch in ge.
roasting-jack. They hold the Walci FLg

left hand and move it half round &8
wind, while with the right ;h;nﬂlw' M
t E‘ BFM' m 1 Y ilu.'m.i-nm i . rl::iif'. -

L

Nothing could be more 5

'_'h.
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very general custom. The watch shonld be
held perfectly still while winding, for if it
is moved round, the motion given to it will

fore with the rotation of the balanee
or fly-wheel, and that very materially inter-
fores with the time-keeping qualities of the
instrument. The key also should be used
carefully, the winding being performed with

- g slow and steady pressure. A watch-key

.i' J

should never be kept in the pocket, where

* it gets full of dust and dirt, which falls into
+ the works when winding. The key should

be kept in the bedroom in a clean and dry

- place. The same caution may be wisely

. excreised in relation to pendant winders or

.'1_

|

keyless watches. But in this class there is
not the same danger of breaking the spring

by rough usage, for the reason that, owing
= to the construction of the keyless work, you

 cannot wind so fast and so abruptly as with

r

| ]

a key winder. A great deal might be
written about the mainspring itself, for
there are many qualities and many makes.
But that i1s scarcely my purpose. At the

- same time, I may as well throw out a few

F o

- T — TR P
i el re

- B thinner than that

: wheeL With the

.. % balancg
- 9% powerfy]

E € beep hlghly

hints which may prove useful, more particu-
larly to amateurs. Mainsprings are prac-
tically all made in Switzerland. They are
sold in bulk at prices varying from, say, 12s.
a gross and upwards. A good average
mamspring 18 bought in wholesale quan-
lities at 24s. per gross, and sold at the
material shops at fourpence each. Takin

1nto consideration the trouble of fitting an
the loss by rust and from other causes,
iye charge of fourpence is very reasonable.
or ordinary jobhing purposes this class of
n]liﬂmfprmg 18 quite good enough ; but for
the finer work a fourpenny mainspring is
Et of sufficiently good quality. Some of
¢ London material depéts fit a really first-
48 mamspring for one shilling, and the
trel can be sent uE from the country by
Post, s0 that the jobber obtains a beautiful
:Ia]f.mg fitted with precision. One of the
Itﬂnt advantages of a fine mainspring is
s to use a paradox, while it is weaker it
- sironger,  The steel ?f which it is made
_ of a common spring,
a“digr ﬁall that it exerts more power Ewing

ootk né temper and the trueness an
o wa:;lce]?‘ of its make. The ideally per-
Dossible 18 one that will carry the largest
weight, in 1:].1131 shape afb la. balance
=3 smallest possible motive
}’“E‘;ﬁl‘, In the shape of the mainspring. The
the g, a.llflﬂIJ'EI'fECt. watch is one that carries
&8t possible weight in the shape of
Eg_ll, even when driven by the

ainspring.

M;EE" 1:;11 watch manufacturers have in the
the o n :_’El‘y great smners in regard to
recent }.l:,g:. lons of the ideal watch, but in
improyer Ettheru has been a most marked
thall b glz?l t Upon this point, however, I
tion g), 0 enlarge on some future occa-

More nhﬂnlﬂg a?]? readers be anxious to hear
Ject. A I8 particular part of my sub-

t .
ﬂ‘gimfiei | may say that the main-
ad g vital part in the organisation
lhﬂ_ﬂ:}um hance of a watch. Perhaps,
Article o Crnot do better than close this

€ wl . .
Beaning th a homely illustration of my

Si i) .
| ‘w.;.,.ki gﬁ“ﬁ there is a certain piece of heavy
Pﬁrfurm thﬂf(?ﬂmfllshed. You pick out to
O0king maﬁ WOrk a big, heavy, powerful-
far yo isc Before he has roceeded very
- 10 Iygelo m-l:f&" that he is a,rl blubber and
mself “ang € tears away, doing injury to
Eﬂli little rosy); ver%ﬁlé:lng amu:l'ld him,rE)ut
o, : N you se in-
Cleg hay mm"“““! bmltymnn, 1:13331 :nus-

trained, and whose

A J’ f
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m:ce:-iﬂl of unneeessary fat has

:]t::mﬂu‘?:lte Itmly txercise.  Such a man will do

gl 18 Work of the former man with

Ml the fatigue. The man of l:rluhlzzuarI I
1

Ec:.inlll jﬂm:luglly say, 18 like the common main-
2PrIng, while the man of musele is like the

been all re-

ne one.
——
HIVES " AND OTHER APIARIAN
APPLIANCES,
BY APIS,

[ 1 |
THE “ LiTTLE WoxNDpEr ” ExTrRACTOR.

It is generally admitted tha

aplary cannot be profitably * rﬁnﬂ"_?ﬂ,fﬁ
row an expressive term from our American
cousins—without employing an extractor
I therefore give this piece of apparatus
ﬁf P;Dmlﬂené‘. osition ﬂ the present series

apers, taking it after i

evali;wantud smoker. | Ve Hves and

There are two forms of extractor
different from each other both in sfyia?;c{

rice ; the “Little Wonder,” invented by

r. Abbott, and the “ Cylincier Machine.”

The principle, however, is the same in
both ; the honéy being compelled to leave
the cells by centrifugal force, just as the
water 18 driven from a mop by whirling it
violently. .

In the “Little Wonder,” the can (seen in
Fig. 1) is whirled round the handle, the
latter revolving on the spike shown in the
Iower end, which 18 stuck into the floor;
and the loose piece on top which turns on a
long spike driven into the top of the handle.
The honey passes through the netting,
shown in Fig. 1, into the can, and may
be poured out through the neck ¢ on top
when desired. The netting is a very 1m-
portant item, its object being to prevent
the comb breaking from the frame and
following the honey into the can. It should
therefore be kept very taut and rigid ; and
this is one of the difficult problems in
connection with the extractor.

No zinc or galvanised iron should, on
any account, be used in the manufacture
of any article which is to contain or come
in contact with honey. The consequences
lect of this rule might be very

of the ne _
serions. Even the netting should be ?f
tinned iron, not galvanised. _

The cost of the materials for this ex-

tractor is very little, about two shillin
in all; and, as the cheapest that could
be bought would cost seven shillings aqg
sixpence, the amateur would be well repal
for his time; and if he us:ft_ 1[;t.l];.ﬂ t
' ill have & superior artl
mﬂTtﬁi":aﬂéIE’;]:.eets of the boat tin, twelve

1 i ' ed for the
inches by eighteen—which we us

i —_will be more than enough.
Diaghass shats 1E:r:mui:.I:l{E‘l«amh:;'mdlﬂ, four feet

We will re l;lr:,n:liﬂﬂh and three-quarters

WO 1'mh‘e"?'d some eighth of an inch 1ron

square, an
wire.

Take one of
the line AB (!
and a quarter 1nc

the sheets of tin and scribe

i 9) along the 11:1icl::lle.1 five
Flghes? from one edge. Then,

i-‘ L] rc
with its centre on this 111_1&1 d'r::ﬁ ?r?chués.
of a circle, having 1ts radius eigh

tion to the dimen-
Complete the cunﬂtrllﬂthe extreme breadth

' 1 n Fig. 2; _
lsal:i':ls g::snﬂz:ld aghali inches, and the f;élllc.
Ieteg length eight and a quarter, :ﬂ.rter
Ii‘ha inner lines are to be drawn & ;
1 rs, with the ex

h from the othe : hich
! aight sides WhIC
ception of the ]ﬂng’tﬁrggluigllths from the

have the inner lines

edge.
The tin m

ay now be cut with the snips to
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Eﬁ-nuﬁ‘qr lines, and the six pieces
3 I8. 3 18 to be marked and eut jne
In the same manner, both p; cut just
only in length. The long ‘ste:sle CiiN8
may now be wired withgistrzi?lﬁtt E'd'cfea
of wIire nine and thr[‘:euquarteﬁgl HDLELEH
;1:11 the other edges turned u' a?ﬂﬁg; ‘}'ﬁ‘é
IEEE bﬂikﬂﬂlt _ﬂ.ngllea tuh the broad part.
18 simply a bit of tin elev
:ncqlui Il.:;if :)l}ches _ﬂyhaqventeen . but, w[,EE
an i ;

edges to fasten it :‘.]; thLavE;]nmerxl; ;;n bﬂl‘tn- y
it will be reduced to cleven inches iy brociltl
snd will hes o e;ewlrenmches in breadth,
of the top and bclt}:ltiil},r ﬂ'th; u‘::irﬁdq ]]lancs
are three inches wide; when Iirgliishﬁ’
Ehﬂfﬂfﬂfﬂ,.the strips of tin for their manu-
bﬂ;ﬁiﬁ E‘F:HL 23 Eegentqerl: tiil.nd three-eighths

i ve-el
wiring the front edgeg anil Epsﬂu:;:l Er
the lap joints to the back. ’ )

The best method of procedure 1s, I think,
t??';Ut :Ht thathﬂlfk E::.Ind wifngs to the sizes

0, turn out the edges t ¢
Elha front edges and gtnp: mhetllljgﬂl:;ritr::!f
turn in the other long edges, hook them
into the back, hammer dﬂW?], and then run
a little solder along the joints. The back is
then to be bent to the curve of the top and
?}?ttﬂ!l;l, andalaeculz;ed to ﬁﬂ]Eiﬂ 1}witl:a solder ;

e wings, also, being firmly fastened on.
When all the snl&eﬁng as beei satisfuctnr?ﬂr
done inside, the low front (4, Fig. 1) may
be bent up along the line ¢ p (Fig. 2), and
1:1:1?1 tgm I-t.!llpred gtT w}:illl fit tlzulver ;; e wings
and be solde them, thus forming a
receptacle for the ]1|:Ju:u::',|'='.r At this stage,
a three-quarter-inch hole may be bored,
and a tapered tube of tin made and soldered
in, as at ¢ (Fig. 1). The tin tube should
not project into the extractor, or all the
honey would not pour from it. It should
th&‘r]!:fnrga }c:ia flush with the i{lEidE. : ;

e y, now, 18 complete and rcady
for the netting. This iﬂpremuvahle and
secured to a hght, wooden fra.me:wur]'{, the
outside dimensions of which are nine and a
half by sixteen and a half bi an inch and
a half deep. It is made of half-inch pine.
It is nailed together firm and square, the
centre member being ﬁlaned to an edge
so as not to impede the honey when leaving
the cells. A bit of ‘wood nailed along
the lower edge prevents the frame from
falling down too far, and keeps the comb
opposite the netting. ~Fig. 4 represents
the netting and its frame. They should
be attached together with a mumber of
little staples, each wire, or two if they
cross, having a scparate staple. I need
scarcely say that the netting should be
very tight. The piece required will be
nine inches by fourteen and a half, and
would be supplied by most makers of hives.
Its price I cannot say at present, but I
hope to be able to do so before these papers

are completed.
When the fram
will be on a level

the top, and an inch : distan
from t e wired edges of the wings. This 18

: allowed for the thickness ol _t]u}
E};ﬁiﬁﬁﬁ if two inch spctinns are rm'u_u;'m[‘
to be extracted, the wings must he mt_lerr
half an inch wider or the trn;mﬂ for nnttar_*l[*_l,
half an inch narrower. The frame wi
fit firmly against the back, and will m'q“t“i
to be slightly rounded at the edze for tha

urpose. A —
1 ter of wood E, Fig.5,slips down
A light shutte , e

'l a Anes and
over the wired edges of the wing : :
in the comb during the process of extr: ctﬁmnt.
This is only shown nr section 1n Fig. I Iif
g Its dimensions are tifteen and 4 ha

M taken

e is in place the netting
with the front edge of
and a hall distant

The Work Magazine Reprint Project: (-) 2013 Toolsforworkingwood.com
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by nine and three-quarters by a quarter
thick. Two little cleats are nailed across
it ; and the upper one, F, Fig. 5, two inches
from the to the shutter, is long enough
to permit its shoulders to catch the strap
which holds the body and handle together.
The lower cleat is cut short so as to allow
the shutter to be sli down into place.

We now turn to the handle, for which
nothing could be better than the piece
of ash, which, in some districts, 1s for
a spade h and can

lmd bouegflxit,f square and X ;
undress or sixpence.
It should be cut to three e
fect nine long, and planed
square to inch and a half

or three-quarters. The
corners can- then ‘be
planed off all along to
the depth of a quarter
of an inch, Four inches
at one end may now be
rounded and tapered until
it reaches about an inch
and a quarter 1n diameter,
and a ferrule an inch long
fitted to it. The next
sixteen inches are
left square, and the
rﬂmaimnﬁ two feet
one inch rounded
and tapered, as be-
fore, to one inch and
a quarter and fitted
with a ferrule. Holes
arec now bored
through the axis of
the handle to take
the spikes. The
lower one may be
three or four inches
long, driven in until
only an inch is stick-
ing out. This part
is to be bruughfato
a nice round blunt
point. The spike at
the other end may be
nine inches long, and
driven in until five
and a quarter are
left  sticking out.
Both spikes are of
three - eighth round
iron or steel. °

A piece of waod
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on both edges, and then bend them to the '

form shown at IFig. 5. The straps in this
figure should be drawn full size on a bit of
board, and bent carefully until they match
it. They are then to be firmly soldered to
the body, the lower edge of the lower strap
being three inches from the bottom of the
body and the straps eleven inches apart.

As Fig. 5 is a section through the body,

it will explain the relative positions of
the body, netting, comb, shutter, strap, and

—_—

if a metal plate with a hollow in i1t were

sunk in the floor of the manipulating hoygse 4

or wherever the extractor is mostly used.

The plate, which could be of eqst iron,

' would be about tl ' : .
a half-inch iree-eighths thick with

. hole drilled nearly a

an inch deep with a roun -p-uit?éleadrt?il;'i?lf

I'he rounder the bottom of the hole 18 the

smoother it will work, but any hole will

soon wear to the proper shape. A little

oil dropped into it will make things g0
smoothly.

XA

NAAAAAAAANNN, IR

o M M M Tﬂ “'Drk t]]ll
V4 ] M extractor th '
r: A o ; : .E Eﬂ]“b 18
Fig. 2. L e ?D-----‘i l'“E;”_[‘j,g.& P uncapped with an .
: | o capping knife, the up.
: : P capped side is laid against
| i’ﬁ : t}l& netting, and the
! v shutter  slipped into
[ i i
: E Lo place. The lower spike
! | ‘o 4  18then put iito the hol.
! : ' *s low prepared for it, and
P | ‘o R I | . & slight circular niotion
P r o nlf ﬂl;ﬂod lmndla]wili make
g . Lo the body revolve rapidly,
E E e and the centrifugal force
; ! P thus set up drives the
it : P 'h‘nncy from the comb.
= : B I'he machine should not
: : P bedriven too qui
: : i or the comb would °
‘e £ TR ‘ {-rnhnblyba broken. °
i — M (= vy Yhen one side is
.. A e e B ,;  extracted the other
A CTTTTTM .. can be  uncapped
= e e T 4 and plu,cﬁd in tum
NNV VI VIVEVEY, q< § SIS BRS T
SIHHXKKRK . and emptied like
KGRI | wise.
SSLOO00 000 HIERR i o
200090000001 | that in the conec-
SESSCEOSEEE ' tion between the
LAAAAAAANZNA AN ! and
fn,rxf\f‘uf\.f&f‘\fxfxfqu U back lllld tOE
NONNANININSOIONDSCY IR ! bLottom. I give a
AN AAZANANAA BBl | bottom, raﬁl
DAV e VAV A VAV AV AVAVAVAY Wl i plain soldered jomt.
ANININININININININONINAN | ! A be't.ter and harder
|
|
!
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five inches long must
ngdg‘h:l:?l a hole

re lh.?ugh
it, la an%uﬁ to
fit easily on the top
spike and revolve
on it. It is- good
practice to bore this
with a three-eighth
mch bit, and then
burn it ont with a
piece of round iron
the size of the spike.
The burning hardens Y
the wood and makes it work nicely. When
bored it should be rounded to an inch and
an eighth, and secured in place with a
washer and a few taps of a hammer to
slightly .rivet the ham£ ~The rounding of
this top piece as well as of the handle
could be done with great ease and quick-
ness in a lathe. -
The body and handle being both com-
plﬂi_:ailwa must next prepare the straps with
which they are held together. To do this,

cut two strips of tin two and a quarter
inches wide and eighteen long, wire them

i T,

il

* X i

- pa—— = -

Fig. 4.

Fig. 1.—* Little Wonder " Extractor. Fig. 2.—Pattern of Bottom and Low Front (A, Fig. 1).
Pattern of Top. Fig. 4 —Wire Netting and Frame, Fig. 5.—Section through Extractor at Upper

Strap. A, Netting ; B, Space for Comb; C C, Frame ; D, Tube ; E, Shutter; F, Cleat on Shutter;
H H, Strap ; G, Handle. ' ' i '

handle. An important measurement is the
distance of the netting from the handle,
which should be four and a half inches, or
thereabouts, at their nearest surfaces.

The handle is secured to the strap by
means of a short, large-headed screw at
the back, and, if necessary, one at each side
as well. From the point of the spike
to the lower edge of the lower strap is four
and three-quarter inches, and with this
measurement the extractor can stand by
itself, without leaning in a corner.

It would make the working much easier
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job would be with a
folded joint. If aﬂ
of my readers Wi
to try their 'prenticeé
hand at this, another
line will be sen

a quarter of an inch

N NN

i - MARY
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AV A VAW A WAN L9t ] outer of
OO0 B outside the Figs. 9
x;i}x}{}{} (R the lines In lm
, N\ P il

OSSO and 3, and Fh“ oo
XXX will be hall su 18t
3{}{3{}{};«!{ longer. ?!11;“ :
il i -4
‘w‘”&;x.——w!m P dou IIHE 13 ml%ch
OOC N quarter of an 1

/ < being allowed

each fﬂldl th? med-
surements Wi
found right.
scarcely  necess
for me to g9 mﬁ -
minute |

“ these joints, b

Fig. 3.— may just say M
& i Jarg f[}llllll mn

any ordinary tin cab
thg study, and “:
' the dissection, of which I mt:;:fiféﬂ'li i
commend to any one who E't r ommonly
metal work, or tinkering, as 1

alled in the country. : |
) The making of this axi:'rat:tﬂl' will nob

take long, and if myinstructionsro, =t
n‘.:m.r:-ai'ull;fl:}:r a really good machine will be th8 &
shillings saved £19

resnlt. .

To the five or sIX .
amateur may add the ma-xpm‘bhl:nl:ili work,
of ‘looking proudly on his uwnm
and feeling in himself the se
which difficulties overcome al

It is
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MODERN FORGING. over it, and hammer the scarfed joint into a | hammer, unless the work is heavy, when it .~
BY J. H. i neat appearance, either with the hammer | is either done by the sledge or under the
_— alone or with one of the hollow tools (Fig. | steam hammer. o
WELDING. 37, A). Then slip it off the ring, and flatten To weld a rod, a scarfed joint is employed.

s is the method which often becomes the

ternative of drawing down or of upsetting.
' E!hg prgperl: of weldability is one of the
most valuable that is possessed by wrought
iron and mild steel ; and to a practised
th the art of welding presents nodifficulty

:ﬂ[]_ The correct heat and due cleanliness

; chief requisites.
" mi;hh:t is tel;-?lllcd the “ welding heat ” cor-
" responds with that temperatureat which the
metal is in & partial state of surface fusion.
- At that temperature 1t 13 extremely plastic,
and a little hammering will cause two sur-
to adhere and possess

gs much strength as the
unwelded part of the metal.
But the welding heats for

the faces (Fig.38). This is precisely the | Since plenty of metal is wanted to allow for
plan that would be adopted in welding a | hammering the joint together and for finish-
separate ring. ing it afterwards without reducing below
o weld the ring to the rod, the ring will | correct sizes, the ends of the bar have not
be slipped over the end of the rod, care | only to be scarfed, but to Le slightly upset.
being taken to remove any scale adherent to | First, the bars whose meceting ends have
either, and then put into the clear fire to- | been cut off square are laid horizontally
gether. Sand may be sprinkled over the | upon the anvil, and the ends upset or beaten
work, but with a clear fire it is not necessary, | over, while nearly at a welding heat, with
and is frequently not done. At the welding | hand hammer, or, if large, with a sledge or
heat, which for wrought iron is of a dazzling : with the pendulum monkey shown in paﬂe
whiteness, when the iron seems ready to 336, Fig. 33. Then they are laid over the
melt, and particles appear ready to drop off, | edge of the anvil, and scarfed or beaten
and a rapid'evolution of sparks takes place, | down diagonally with a fullering tool, the
face being made roundin
rather than hollow. Bo
ends  being served pre-
ciscly alike, they are put
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back into the fire and
raised to the wekling heat.
Iy moving the coal aside
now and acain the smith
judges of the proper heat
for removal : which must
not be too low, or the metal
will not weld, nor too great,
or it will become burnt.
Wheul tr}ikingiﬁthe work
from the fire, {eft 1t vertic-
) T ally out, not drag it throuah
VERER s the coal. 1f any particles
of dirt are present, they
Fig 37.—Finishing Wwill show as dark specks

Ring on V Block on the white-hot iron. If
| with Hollow tlere is any dirt present
200 brush it off with a bundle
of brushwood. The smith
i and his helper lay the
scarfed ends together, as
shown in Fig. 40, and then
two or three blows with
the hand hammer will

iron and steel are very
different, E"ﬂ'd even al.v.cl{ the
heats for different qualities
of iron and different quali- gﬂﬂ;; iﬂﬂ ﬂ:d
ties of steel. The better for Wel dﬁ;?
the quality of the iron the l
higher the welding heat

that it will stand without
becoming bllllrne:l ;  and
any iron will require a .
mnych greater heat than S =
steel. At a welding heat
iron gives off an abun-
dance of dazzling sparks :
steel only shows an intense S
ellow, with little sparking. i

Fig. 34 —Bar with
Shouldered End.

rig. 36.—Forming
Ring on Anvil Beak,

colours are a matter .
forexperience entirely, and | ” - | .
no description or illustra- -
tion can take the place of Fig. 38. — Smoothing J‘i
practical lessons. But in ~ Fates of Ring with [rriiiiine
the mere mechanical part e f 1 W" R
of the work illustration -
can give correct ldeas as == =

to. practice, and to this, cause union to take place.
therefore, my remarks will i The two ends being first
chiefly have reference. plie s by I o united, the bar can then be

Reserving more difficult TR e T B% rapidly turned about on the
examples for future ar- A L anvil while the joint 13
ticles, I will in this ele- | L T s consolidated all round with
mentary chapter take two &=| Fig. 35.—Ring slipped .l-.!j-.-‘;'l;:f':___-"=_ y R LR | hand hammers or sledge,
plain examplesof welding: over Mandrel. i USRS —_— and then the top and bot-
one shall be a collared rod ———— : tom swages can be used for
simlar to that which was ~ T T ! imparting the finish re-
upset in the last article, e, e e —— : quired. It will be apparent
lll(! drawn down in the === ey H-ilﬁ.;ie-*lu'!m'lm:-irgllifqi;n il that without the first en-

T gL LA

T

article previous: and the ||t!'g,

7

. LN ';“ﬂj ':*:'u r:;;.-’.ll ; : largement or upsetting of
mhtaffdu. be & plain i VMTHH?_HE!E; leillmlllﬂmlll | Fig. 39.—Heading Tool. mﬁdiﬁ-‘:’n 51:; _ a%mngwuuﬁ
uE ing the shouldered have immediately reduced

(Fig. 34), first cut off the rod a, | the work is removed from the fire, placed on ' the diameter of the rod at the welded sec-

and then prepare the ring B to fit over | a V block (Fig. 37, B), and the scarf joint A tion below that of the other portions. How

| hh For the ring take a square bar, | and the ring are hammered all round with a | much to upset and how much to scarf are

Iniaf larger, say } in. larger than the | hand hammer, the rod with its ring being | matters for experience. The drawing gives
ed section required, and either cut off | turned into continually fresh itions on l ordinary proportions accurately. |
| ﬁh:nd dwagonally with a hot set, or else | the V block the while. Then, if a hammer- | This is an elementary chapter, and de- ’

. thlt down. Then turn the bar roughly | man is available, the hollow tool (Fig. 37,A) = scriptions of the various methods by which

e form of a circle over the anvil bea.{ is taken up, and a few blows upon it con- | weld joints are made will be best reserved

Z :?15)- Before proceeding farther, the | solidate and finish the surfaces. Then the ! for the miscellaneous examples of forged

_mm | be cut off to the required length, | faces and shoulders are finished by means of ;| work to be embodied in successive chapters.
e ﬁ: “:lf!lﬂng face to lap upon and match | a heading tool (Fig. 39), having a hole of a |
g vy t diagonal. The metal must not be | size suitable to take the rod, a few blows |
3 fm'mwﬁ" but sufficient lap must be allowed | with hammer and flatter finishing off both ' A NEW USE FOR SPOILT NEGATIVES.

"'ﬁninzp ng and for neat dressing off and | the under shouldered face and the upper BY ARTHUR BOWES.

wl i:m If the ring is fairly true now, it | flat face. Then it may be necessary to work

weldin }‘%ﬂdx to go back into the fire for | over the circular part again with the hollow | IT may be taken as granted that every

e follog’ but if not, it will be further treated | tool as a matter of finish. All this is for | photographer produces, to a greater or less

- i:".‘ - l::':d if there are several pieces all | finish merely, for the welding heat is soon | extent, negatives which are useless. It
. + 1: tier to get all the rings turned paat} and if the union of the joint faces is | may be from faulty manipulation or, let ;
| || eat circles before welding any of | not fully effected in the first few seconds it | us charitably assume, more often from cir-

-

et ¢ mand . ; | will be more or less imperfect. Most of the | cumstances which are beyond his control =
H’i oy rel (Fig. 36), and slip the ring | welding is, in fact, e by the hand ' To find a use for these spoilt negatives is &' ﬁ
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308 TuE MECHANICAL PROCESSES OF SCULPTURE.

blem which is difficult to solve in a
EﬂTisfnctnry manner. It is true that the

be held rigidly, it will be found that a free, bit or two ma hay :
daci.sivansgtlrﬂl-;a can be given, and all the | chisel, mpp;,_[gg thr;});]?n chippeq off ; the
ller sizes may be used as cover plates dﬁ?‘ﬂﬂ of foliage, etc, can be drawn “ﬂﬁ ]I;la.y have m ' ‘
?mt Brns nciei and others, when sufli- | quite as much character as they c“"-'l “(l:i may have showp
or ti‘ﬂ- xﬂf may be utilised for covering- | with pen and ink. For drawing qgg such as these, if of any
;:;en renbousst oF fernerics ; but there are | parallel lines a rule can bek“?t?d lt)ﬂ 5 arﬁa best repaired at o, A Diece
g teur photographers who will not | the needle point. The penknife ®iha | Speoks MOst quickly reply, Wi -
are fo- 74 t EJ eitlfmr of these methods | useful for removing large portions of the | shellac dissolved in gp;
c?ra to resurtheir waste plates, and still | film, and for putting in strong, thick | with thin l;guid plaster
0 uau;grtll:l:me enough to find themselves | lines. It must be remembered that where | is also mix
ﬂrgulilnu?atin failures in a very annoying | the film is removed a perfect black will | this latter Purpose it needs to e «k
ac nner. The suggestion that I have to [ be obtained in the final print, and where | that is to say, it must be allweq
mulza here. and which is the outcome of | the film is left untouched pure white will set, and must then be beaten y
my o ]T'mctice is to convert these spoilt | be the result. The intermediate tints are | little more water - without this
na:ga B etching in the | to be arrived at by the use of lines, broad | it would set harda_r than the surround;
manner dﬂtuilef below. The process of | or fine, wide apart or close together, exactly parts, and be of a slightly differen mlnu:q
development reveals whether the negative | as in pen and ink drawing. For these operations: stee] spat
is a success or a failure ; if there be any | As to the style of drawing to be adopted, - Figs. 20, 21, and 9 are
error of exposure, or if the object should | it is little use offering any advice, for every plastar_apatuln.s, drawn, like all tool
have moved, the evil effects are visible | effect can be obtained, from the most minute shown in these articles, to half-size, El-
during development and before the fixing | and finished etching to the broadest and | 23 gives a spatula combined with » SCraper
of the plate: If it should be found that | boldest sketch. Perhaps the easiest effects —a_ kind of tool of which more must he
the negative is spoilt, do not put it on | are to be got by the bold, strong-lined treat- | sald when I come to speak of working
one side just as it is, but expose the whole | ment which is to be seen in the e!'fchmﬁa on plaster, |
plate to the action of light, either daylight | of John Constable, Geddes, or Wilkie. It | In the case of the Apollo we were content
or artificial; immerse it again in the | is when the plate is finished, or approxi- to leave the cast perfectly white : byt sond
developer, and you will, naturally, find | mately finished, that the advantage of the | think the natural plaster cold and raw, and
the plate develop all over to a dense | process over copperplate etching makes | a warmer tint more artistic. The ‘top
black deposit. All traces of the picture | itself felt, for both in taking proof prints and most liked is that produced by & mers
in adding to or rectifying effects on the | suspicion of yellow ochre, Shouid this
[T 2 "~ = b late the operations are of the simplest | be given, the colour must be added in the i
) gl | "y = Eaacriptiun. nstead of pullmg off a “ proof” Same manner as in tinting the moyld—
o with printers’ ink, a piece of bromide paper | that is to say, in the water with which the 1
]

ulas ap

= S is exposed behind the plate, developed and plaster is mixed. The powdered ochre
) ‘ fixed in the usual way. Additional touches | must be put in, well stip.rlfed, any scum -
can then be made on the negative where | which may rise skimmed off, and the
required, while any part of the picture | coloured water poured into another vessel
that it is desirable to remove may be simply | for use. Care must be taken, in doing this,
blocked out on the plate with thick Indian | not to disturb or to pour too near the sedi
ink and a fine brush. A dozen prints in | ment at the bottom, since, should any of
pure black and white can be turned out | this get into the plaster, the cast VL'I be
In an hour or an hour and a half, and they disfigured with yellow specks. Some per-
are as permanent as if executed in printers’ | sons tint busts ‘and statuettes with such
ink. In printing from the copper plate, | colour as will give them the appearance
| the method of “overlaying” or putting | of terra-cotta ; and sometimes a moulding,
 extra thicknesses of paper over certain | or ornamental corners are added to s
Spollt Negative. | nars is adopted where it is desirable that | relief, differing in colour from the relief itself,
_ _ _ the impression shall be strengthened. In Prussian blue being sometimes used for
will be obliterated when viewed by trans- | the photographic process, the same effect | these purposes. Indeed, there are various :
mitted light, though, perhaps, some signs | is obtained in a much easier wa by shading | ways in which colour may be made useful
of it may be seen lb;;.' reflected light on | parts of the negative from the light during | in plaster work : but in every case it should
the back of the plate. Give the plate a | exposure, and exposing for a longer time | be mixed in the above manner, and enough
rinse under the tap, n.nd,' whan_ dry, it is | those parts which it is necessary to print | water tinged at once for the ‘whole opera-
ready for etching upon. There is no need | darker than they would otherwise appear. tion, as it is difficult to bring a second

to use the fixing bath, as there are no resj- mixing to exactly the same shade as the
dual silversalts tommt;?e; they have all been first, ® d

m:t(gd upon by the light and by the developer. THE MECHANICAL PROCESSES OF The moulding of high reliefs may be |

Imaginary Landscape Etched on

Obviously, the final results of the etching a little more trouble than such works
will vary in artistic merit with the ability BY S]EPELPTURE' as the A?)lulln, and some little time and
gi at:]'mnamlﬂlt It muatkl}ﬁ:dl%e ['Ll‘xpfcﬁed that e S, patience are often required in renﬁﬂﬂﬂﬂwﬁ:

o1y One, however unskilled in draughtsman- clay from the mould upon those
,ship, will be able to fproduca a pleasing and REPMRIHCEJETIHG IN PLO.&ETEE. Wh%rch are prominent and I;?mch 'uuﬂamt;i
artistic picture, but for any one with a slight S ammfﬁ?znmi:nmm::ﬁﬁ%ﬂﬁf and when limbs and heads are quiteisols
a?uuntuftalent in this q““““““!.th.“ ITGTess MouLDING HIGH RELIEFS—OASTING Mepar- | from the background, the easiest, and often
*lﬂ ers very great fn.cl.lltl&u, and is infinitel LIONS—WORKING IN THE MouLp—MouLping | the only practicable, way of dealing
less troublesome than etchingin copper, bot FROM THE ROUND — PRECAUTIONS AGAINST them is to cut them off with a wire, to
;llmt&hﬂ t{ﬂathﬂ;l of Hl;t:,hm Iantg in the after DISCOLORATIONS IN (CASTS, mould themn separately, and to fix them

uction of prin e tools that | IN the last chapter I gave a tolerably | in place in after casting. . o
is‘?hgnwrydl I&ra two or three needles set | com rehensive account nfaurdinu.ry mtaj: en a;‘;ela.king of qugalling medallions,
“Dbiting 1:" :rnith‘ penknife. Thﬂrp 18 N0 | moulding, and it is by waste-moulding | I mentioned the facility with which &

' acids, and the prints are | that & clay model is always transferred to | correct circle at a proper distance round
to be produced on bromide per, just as | plaster. }it 18, therefo 4 to those con- | the h as ground ltanrp: medallion, mllllf
. The needl““dlﬂ&rrnhn 4 dpgﬁot:mg ;:m nega;;:; car%aedtwit]:tscuflpturel by mﬁa most im- | be struck in thah mnu]Ld.b InI ?hn-xﬁ [

: portan of casting, ny mat medallion on such a slab as 1 de -
broken short and set into wooden pegﬁn§dara mnnactaﬂvith it still l?egmain to upom" there is no necessity for continuing &
They ;must ‘be guite riv - | of ; but before I have done, I shall have | mould over the edges of the slnb-lim-

ém Before q ngid and have no something to say about piece-moulding enough to cast a sufficient extent of ﬂl‘m

i . pncl o s o L | S ine roceses for o mulipication | . When: tho mau s 1 188

1 ' : : g washed, it is easy to lay a bi _.
. ?ltau;iﬁamﬁ:.iﬁ? mﬂfﬁ \de, then with The relief of Apollo which we saw freed | across the hnllug whicgrapreﬂantsthe head,
and a fine, clear line will be : .M | from its mould was presumed to have been | to take the compasses, and hﬁ mal'm&

- e film, prodhq:ed SOLN8 | cast successfully. Ygt even the most suc- | a trial or two, without touching the ;mm
underneath exposed. If. gp. 8. the - cessful, cast, mﬂ? be altogether free | to ascertain where upon the wood
ey | : S 1|' < 1= e L2 = . : *imm ‘fl,l‘ mm uf th‘t clrcla whlc-h

5 ! - l." . " - . ; . -4 :f- = ] 5 | " : i ._1 ", .l. L A o o % -‘ 3 i ; r
e "1-.'- . T ks o T i C% -!1-. m13 T@O ‘l$ worki "I." W0O0d.CC . Y i e 1 ~ ! ' . 1 " : ‘:
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an effective space all round the head. It
will probably be found somewhere just
in front of the middle of the ear, or rather,
on the projection which lies over that
point. K good deep circle can then be cut
in the plaster with the travelling leg of the
compasses. In filling the mould, the plaster

" - must extend a little beyond this line, which

-:-_- 1“"5" n“ —il . "'l'

will show plainly as a ridge on the cast after
chipping out, and to it the ground can readily
be rﬁ with a knife in the moist plaster.
his i3 one thing most advantageously
done in the mould ; but there are others.
Lavellini the gmun& is one of these. When
a relief has been long on hand, the back-
ground 1s apt to become somewhat battered ;
it will get indentations from tools and
fingers which it would be a work of time
to fill up with clay, and to smooth down
with accuracy ; but if allowed to remain,
these unsightly hollows, which will appear
in the mould as elevations, may then be
scraped down to a perfect level with a few
strokes of the drag.
Another is in the-case of raised lette
etc. To model an inscription of an kill;ﬁ
in raised letters 1s a work of considerable

~ labour, but to sink them—reversed of course

parts that catch the eye ; whilst the second
vés but a short line, and that wholly upon
hair, where it is scarcely seen. We will

e
suppose therefore that our moulder makes |

a “ pot-lid.”

. Some moulders form the division by keep- !
ing & number of strips of zinc some 2 inches |

or S0 wide, and these they stick edgewise
into the clay, making them so to overlap
each other where they meet as to prevent
the plaster from running between. Others
make strips of clay about } inch thick and
1} inches wide, and attach these edgewise
to the model along the line of parting,
blending them together at their ends so as
to form a perfect wall. To prevent their
being displaced by the weight of plaster to
be thrown inst them they stick wire
skewers into the model, at intervals, behind
them. The metal parting is the least
trouble, but it makes a more unsightly
seam than the strips of clay.

This wall built, the first portion of the
mould (which will, in our present case, be
the “pot-lid”) is made in the usual way
with 1ts inner coloured, and its outer
uncoloured, divisions. The slips of metal

—in the mould is quickly done, and the
result in the cast is the same. It may be
as well to say here that any simple flat
ornament is often most readily worked in
the same manner.

The moulding of a relief is a simple
matter because (with the trifling exceptions
mentioned) it can be done in one piece;
but works in the round give more trouble,
because from them the moulds have to be
made in two or more pieces. Qur modeller
has, we will say, a life-sized bust ready ; let
us see how he will set about casting it.

There are two ways in which he may
divide his mould. He may either part it
into two nearly equal halves, front and
back, by a line up the ridge of the shoulder,
over the ears, and across the top of the
head ; or he may make a “pot-lid”—that is,
a circular piece may be enclosed on the
back part of the top of the head some
4 or 5 inches in diameter—such of that

- portion of the head, in fact, which in re-

presentations of Saints is marked out by
the nimbus—whilst all else is moulded in
a single piece. Special circumstances may
render one or the other arrangement
desirable, but it will be seen that the
second is in a general way the best.
After casting, the line of division is sure to
show itself, and more or less labour will be

 Bives us a long line, and one running over

needed to obliterate it. The first plan |

or clay— whichever are used —are then

e T ———

—

Fig. 23.—Combined Spatula and Scraper.
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have, of course, been formed on thnﬂj'.'
of the second piece, and no in 1m0
possible. Before they are filled, it is neces- .«
sary ]ghut the t_wi:- lpiecaad r_ahnuldhha bound ,%
together quite tightly, and 1n sucha mn.nm +

that there shall be no chance of the eF
becoming slack during casting. ‘Our. .
moulder’s plan of doing this is to tiea cord
| slackly round the two pieces, to thrust a -
stick through :3 and by turming this stick
' to twist the cord till absolutely tight. He
then secures his stick by tying one end to
the cord with a piece of twine. Fig. 25
explains his plan. He puts two or more of
these ties, as may be required, and generally
contrives to slip his cord under one of the
irons of the mould to prevent it fromslipping.

In filling this, or any other mould, from
the round, a less thickness of plaster than
was needed in our relief of Apollo will
suffice, anything approaching the cylindrical
and spherical form being in its nature
stronger than a fiat one ; but the weak part
of our bust—that is, the neck—will need to
be strenfhened. Wood swells and shrinks

too much to be ?ood for the purpose, and
iron, though too frequently used by profes-

| sional moulders, in figures as well as busts,

Fig. 2&—

—

Edge
of Mould

Fig. 22.—Plaster Spatula,

removed, and any ragged edges which
might interfere with an easy separation
cleaned carefully away. Along the edge of
the mould our moulder then bores a series
of funnel-shaped holes with the point of
his spatula or scraper, as shown in Fig. 24.
That done, he brushes clay-water over the
holes and all.
ter the remainder of the mould has
been cast, it is not difficult to insert a chisel
into the line of partition, and to induce the
two portions of the mould to separate. The
clay-water has effectually prevented them
from uniting. A slight chink having been
opened, water can be poured in, and the
iece of mould worked by the hand as
fore described—persuasion being, as was
before remarked, better than force. In the
present instance our moulder has only to
raise his “pot-lid,” which, owing to its small
size, 18 y done. Yet the opening made
is sufficient to allow the clay of the head to
be removed through it. The cross-arm of
the wooden frame can then be pulled from
its mortise, and that done, the frame gener-
ally can be drawn out from the bottom of
the mould. The removal of the clay of
shoulders and neck is now an easy matter.
After cleaning, no difficulty is found in
fitting the two pieces of mould together
with absolute precision. This is ensured by
the “key ” holes bored in the edges of the
first pigce, for corresponding conical lumps
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is to be avoided, since by rusting it dis-
colours and in time destroys the adjacent
plaster. C&pper, though more costly, has
no such fault, but for our present purpose
a sawn slip of slate answers admirably, and
is inexpensive. Our relief of Apollo was
too small to require strengthening, but for
larger reliefs these slate shps are excellent.
For statuettes and small ftigum copper wire
of onhmprliateb:im iﬂTh lea.b::,t ng to
strengthen limbs, etc. e copper, or
whatever else is used for ﬂtmng&ening,
should not be laid on till the facing of the
cast is pretty well set, and it then mes
embedded in the backing.

The moulding of statuettes and larger
figures in the round is essentially the same
as moulding busts, only that the moulder
has to use his judgment more in laying out
his divisions. AW

Though fine plaster looks so daintily
white when newly cast, a yellow discolora-
tion—owing, dou to the presence of
sulphur—sometimes appears as it gets dry.
This colour seems to be carried to the sur-
face by the moisture, as the latter i1s drawn
out and evaporated ; and by Elnmng the
cast with its back to the fire, the face may.
be kept unsoiled. This is an important
point to remember as medallions,
small reliefs, etc. In busts m&?
matters which are to be imnt«i, dis-
coloration does not so great '
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A LADY'S COMBINED TOILETTE AND
WRITING TABLE.

BY JAMES SCOTT.

e e

To an exceedingly large proportion
of my readers the ideas embodied
in my present design may not be
welcomed, on account of the article
being intended for the ladies’ use.
It may, however, happen that I am
mistaken in my conjectures, and 1t
is for this latter reason that I give
the design this week. But if there
should be any among
the number who feel in-
clined to verify my sur-
mises, I would ask them
to fully consider the mat-
ter before finally. decid-
ing, as there are, no
doubt, very few who have
not one or more female
friends or relatives to
whom an article similar
to the present demin,

: §

either as a present or
sale, would be wvery ac-
ceptable.

robably it will be
nrged by some that, if
for a present, too

necessary to leave out any part which may
be considered superfluous or unnecessary :

although

o

i

I think that, if the design is carried | two separate articles.

much material and mme NIRRT R e =
labour will be re- _:-f":éli—-*:':q’ e

quired to bespent = | — ——

upon it ; and that, = — ||

if for sale, the same
reason will hold
good, on account
ladies’

of

the

|||||||||

- = mm e W

—

e

Fig. 3.—Table represented as Tollette
Table.

Fig.2.—Table re- Fig.1l.—Table shown
presented as completely closed,

......

incurred will not reach the'amount pecss.
sary if a toilet and writing tabls be madeae

L
P “:T_} e
" _-: -
A very at mostle
LS

= |

used for things ‘for the
is rosewood ; and if :panels))
ings, brackets, shelves; and pe
are made in satinwood, i
crease its value and:
greatly. : v A
I will do my best to set forlh
both the advantages and disadvan-
tages possessed by this table In
the first place, as before said, the
material re‘l}uired will be less than
it two separato articles

are made. In the next

h
LR

place, space has been

consid with the re. =
.~.=ul1';:I Ei&ntt 18 tnlglelia‘m-'.?.f_"
ten tooccupyin le o |

and width, wﬁzn dmnﬁ b
2ft. 6in. by 16 in. Itis =
obvious that a very small

apartment will - conve-
niently accommodate it
in this size. Another ad-
vantage is the very little
trouble necessary to ac-
complish the changesin = =
it. It may chance that
the particular lady who
is using 1t tresto
economise time in
the same manner
that the table eco-
nomises space, by
writing a few let-
ters while she 1s
curling her hair,
or during some

R

.- ——————————

funds. To these imaginary grumbles I will
reply by saying what, perbaps, I might leave
unsaid—that 1t is far easier, in a great
many cases, to curtaila design than to add
to it, and that, therefore, it will only be
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out as shown, a more ap
ful article weuld be mms‘a than if altered.
Being a combination for pu of toilet
and writing, even if more elaboration is
bestowed upon it, the expense and labdur
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heating—I had almost left out the “h” in
this word—their curling ton
a few odd spare moments, which might be
utilised in the manner I have suggested.
I have spoken of a few of its advan

now I must mention its drawbacks, but they
are not so numerous as to outweigh the
advantages. Firstly, no article could be
conveniently placed upon the front part of
the table top, on account of the square flaps
baving to be opened ; but as there is plenty
of room elsewhere for such articles, if the
table top is nicely inlaid, that will be a
better ornament than anything made in
either china or glass. Secondly, another
drawback 1s, that, when used as a toilette
table, as in Fig. 3, an}rthmﬁ that is within
the top cupboard cannot be conveniently
abstracted from it, but as there is plenty
of room elsewhere, this drawback should
not be considered of much importance.

thus having

opposite directions, thus rmitting the
gﬂsﬂ, etc., frame tasise adju.z::pe as in Iig. 3.

The construction of the brackets must be
particularly noted. They will be made as
shown in Fig. 5, in which diagram I have
given one of them in two positions, in order
to convey a better understanding of them.
To the back of each curved piece, and close
up with the edge, is fit a_triangular
piece, the back edge of which will fit nicely
against the bottom part, between the glass
frame and the writing flap. If the brackets
are fitted by means of hinges (ornamental
ones should be used) fitted outside, it will
be found that, when they are fully opened,
nothing will impede the free movement of
the glas, etc, frame. They will also sup-

rt the frame as desk, and, although the
atter overhangs, as it were, the weight of
the article behind will be sufficient to keep

| 1t steady.

Fig. 4 —Dlagram showing Desk and Glass Frame—A, Looking Glass Side ; B, Desk Side; C, Section. Fig. 5.—Two Views of Bracket to support
Cupboard as Stationery Box with Revolving Inkpot Case. Fig. 7.—Side of Statiomery Box,
receive Revolving Shutter. Fig. 8.—Bottom Lath. Fig. 9.—Plan of Lower Carcase.

and Glass Frame.

In Fig. 1 the table is shown closed. The
main feature of the article is here almost
concealed. It consists of a glass frame
joined immediately at one end to a writing
flap, and at the other end to it by means of
a narrow board, two triangular pieces bein
fitted at the sides, in order to give atrengtﬁ
toit. This combined glass frame and writ-
ing flap is pivoted at the corners indicated
by dots in Fig. 4 (A, B, C) between the two
lower m?bm in such a manner that it
will revolve and fit exactly underneath, and
in contact with, the top board. Along the
edge nearest the pivots mnst be fastened a
narrow strip of wood. The brackets (con-
cerning which I shall say more lower dnwng
cannot come close up againzt the edge o
the glass frame unless the latter is pivoted
to the thickness of the top board, in which

case it will appear unsightly, as of the

glass will always be ex A whellj':: I have
- intended it to be hidden by two small square
flaps, which

should be hinged to fold in

A SIS I P PR
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Fig. 6.—Ingide of Right-hand Lower
the Black Line indicating how Groove should be cut to
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Fig. 9.

When the glass and desk frame is under- |

neath the table top, it is apparent that the
heavy weight of it will need a strong sup-
port, and for this reason, if the brackets are
made as shown, the pressure of the glass
frame will be resi somewhat. Nume-
rous methods could be adopted to preveht
the brackets flying open, one being by means
of an ornamental hook on the front con-
necting them at the top corners, which come
together ; or by having a plain hook, an-
swering the same purpose, at the back of
the brackets.

The bottom compartments must now be
dealt with. The right-hand one (being the
most convenient for the purpose) consists of
a stationery box, with inkpot case, and re-
volving shutter. The first is accomplished
by ing a small box with a partition
across the middle, and pivoting it to the
sides of the compartment. The pivots must
be above the centre in each side of the ink-
pot case, the reason for this being that, when
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the stationery box is raised, the lower half

of the ink[mt case being heavier than the
upper half, if the pivots work freely, the
case will always remain in the same posi-
tion ; as, of course, it will be observed that,
if it were stationary, when the stationery
box was raised the case would lie upon its
side, and the ink contained in the bottles
within it would part company with it.

Fig. 6 conveys an idea of this inkpot case,
and also the most convenient way in which
the compartments for envelopes and note-
pn]l)ler might be made. The complete box
1s hinged or pivoted at its right an
corner to the bottom board of the right-hand
cupboard.

The revolving shutter i1s not absolutely
necessary, as, when the box is closed, the
stationery within it will lay horizontally;
but should the box be closed with a sudden

| jerk, the contents will shoot out, so that the

use of the shutter will be found to be the
hest course to adopt. The end of it need
not come below the front of the stationery
compartments, as shown in Fig. 6. To
make this shutter, glue a sufficient number
of laths or narrow strips to a piece of
canvas, then cut a groove along the inside
of each sideboard u.iunf the line indicated
in Fig. 7. The bottom lath should be some-
thing like that shown in Fig. 8, the shape of
it preventing the shutter being pﬂ.ﬂh&tfe too
far, if a narrow rail is fastened at a little
distance above the edge of the back parti-
tion in the stationery box, as in Fig. 6.

The left-hand cupboard is intended to -
open in a different manner to the right-hand
one, being hinged to the leg block; but I
have placed the handle in the same place
for the sake of appearance. The bottles
and pots of various preparations that a lady
considers neces-ary for toilette 'purp;men are
generally very small, so that I think if this
cupboard is fitted with shelves, as per
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d]rnwing, it will be as useful as in any other
shape. -

Tlha top cupbgard will be found useful,
so also will the small corner shelves. The
side brackets will serve a useful as well
as an ornamental purpose, inasmuch that
they will prevent any article on the top
of the table being pushed off.

The pediment and spindle-rail, if made as
I represent them, will look better, I think,
than if a pediment is fitted right along the
top. The back mu.[w]r be Fanelled or glazed.
[n the latter case, the light will be reflected,
and perhaps, as a writing table, it will be
fuumj best fitted so; but as the desk pro-
jects beyond the front edge of the table, if
inlaid panels are used, very little shadow
will interfere with it.

Small brackets fitted under the lower
cupboards will add an effect to the table.
The brackets under the centre of the table
must be so made that the top of each will
fit agninst the edge of the narrow strip on
the glass frame.

I will now give some sizes as a foundation
to work upon, although, as I have so often
remarked, this is so much a matter of indi-
vidual choice that it almost seems as if
space were being wasted by giving them ;
but as I am aware that such details are
welcomed by a number of readers, I ask no
further excuse for proceeding with them.
Well, then, briefly treated, the following
measurements are suitable, but it must be
borne in mind that allowance must be made
in them for joinery. Table top, a trifle over
2 ft. 6 in. by 15 in., and about 2 in. thick;
lower carcase backboard, 2 ft. 6in. by 12} in,,
and about §in. thick ; four boards forming
the lower cupboard sides, each 15 in. b
12} in. ; bottomn boards of cupboards eac
15 in. by 8 in.; top boards of cupboards
each 15 1n. by 8in. ; doors each 11} in. by
8 i, and # in. thick; top backboard
2 ft. 61n. by 151n, and about # in. thick,
surmounted by mouldings, pediment, and
spindle-rails, and panelled with § in. or } in.
stuff inlaid ; cupboard bottom board a trifle
over 15 in. by 91n. ; cupboard top the same
s128 ; uu])bcmrd sides 15in. by 9in. One or
two shelves might conveniently be fitted
within this cupboard. The doors would
look well in clear glass. The total depth of
the cornice and frieze should not be more
than 2} in. or 2% in, and the whole should
be made to fit nicely over the top of the
cupboard and backboard in one piece, being
filled in by a board to answer the pu?ose
of a shelf on top of the cupboard. I have
given my measurements (where not other-
wise stated)as intended for wood 3 in. thick,
but if thought preferable to have thicker
stufl, they can easily Le altered.

The glass frame will be 13} in. by 12 in.:

the writing flap 13 in. by 12 in., both jninec{
together, as previously stato&, the back

piece being 4in. wide. Do not have a bevel
to the glass nor a moulding to project, un-
less the frame is pivoted deeper down than
L advise, as, if used, the two square flaps
in the table top will not lay flat.

The bottom board of tﬁa stationery box
must be a little longer than the door (which
latter may be panelled or solid), and the
sides should each be a quarter of a circle in
shape. If the top board in the cupboard be
cut thinner at about § in. or so distance
from the frout edge for about an inch, the
mmuqf end of the stationery box bottom

rd will catch against it, and prevent the
box coming right out in front. “ Of course,
there are other ways of effecting this result,
but this method is as simple as‘any.

The backboird of the left-hand cupboard

will also be the same size as the front, and
the top and bottom boards of it, and also
the shelves, will likewise each be a quarter
of a circle in sha

The height of the table from the floor to
the large top board will be about 28 in.

Square legs, I think, will look much
better than turned ones, and can be fitted
with castors, if desired ; but in this latter
case, when the table is used as a writing
table, it will be rather unsteady.

In Fig. 6 I show a small division in the
front opening, thus making it into two com-
partments. Now, as the width of the box
will only be 7} in., according to my measure-
ments, these spaces will be found too small

for some pu ; but if the sizes are en-
larged, the treatment of the box as in Fig. 6

would be the best course.

For those who require an insight into
details of joinery sufficient to enable them
to accomplish the completion of one of these
tables, I should advise the careful study of
such articles as “Some Lessons from an
Old Burean,” “A Small Sideboard,” etc., in
past numbers,

Of course, the sizes that T give may not
be quite to the taste of a number of readers,
and there may be others who would follow
them blindly. To the former I would say,
alter them accordingly ; to the latter, pfn
up a large sheet of white paper against a
wall and mark on it the heights, ete., that I
give, then on another sheet draw a plan
according to my measurements, and by so
doing a fair idea of the proportions will be
conveyed.

Even if the article were made smaller—
say, 2 ft. by 12 in.—a useful table would
be the result; but this, and also the sug-
gestions of any improvements, I will leave
to the reader, bidding him not to be entirely
selfish, and make everything for his own
use, but to remember the pleasure to be
given by the presentation to a female friend
or relative of an article of use and orna-
ment—not particularly one exactly accord-
ing to this design, but of any kind.

> —

OUR GUIDE TO GOOD THINGS,
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*s’ Palentees, manwfacturers, and dealers generally are re-
quested to send prospectuses, bills, ete., of their speciali-
ties in tools, machinery, and workshop appliances to the
Eduor of WORK Jor notice in * Our Guide to Good
Things.” It is desirable that specimens showld be sent
Jor examination and Lesting in all cases when this can be
dome without inconvenience, Specimens thus received
will be returned at the earliest opportunity. [t must be
understood that everything which is noticed, is noticed
on its merits only, and that, as it is in the power of any
one who has a use/ul article for sale to obtain mention
of it in this department of WORK without charge, the
notices given partuke in no wuy of the nature of adver-
tisements.

63.—PoLyTEcHNIc SeEnies Tecuvican Scares.

Every draughtsman and every workman who
18 accustomed to make drawings to scale, knows
how much nicety and exactness are required in
the construction of proportional scales, and the
time that is taken up in preparing them. Itis
true that scales are given on the flat boxwood or
ivory rule that is to be found in most cases of
mathematical instruments; but these, to use a
common expression of the time, ‘“are not in it
when com with the Polytechnic Series
Technical es which have been prepared by
Mr, C. F. Mitchell, and which are published and
supplied by Messrs. Cassell & Company, Limited,
La Belle Sauvage, Ludgate Hil ].-!;C.. at the
nominal price of 1s. per set. The set before me
contains eleven strips of card, and on each card,
except I, are two scales, the surface of every
card being coated with a clear white varnish.
The cards are distinguished by letters which run
from A toJ. Card I oontains four scales. Thus
there are twenty-two scales to show feet and
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by 3 ft., coated with this
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inches, and two to show métres and mitre
} size. Card A contains scales of 12 in,
the foot or full size, und 6 in, to the foot on
full size; Card B contains scales } and § 4
sizo; Card C, } and 1 full size; Card D, § &
1‘5, full size; E, & and ;3 full size;
» w5 and 4 full size; Card G, A and L%
size; Card H, ;% and 3 full size; and Cax
35 v’ o 80d iy full size. Card J confap
métre measure and métre scale } size, I§
not ible to conceive, or to procure, s mg
welcome addition to the appliances usually fou
on the draughtsman’s desk than this capital
correct set of scales. Every workman who
his pencil should have a set.

64.—Inrnovep Evectric TesTiING APPARATD)
Purovisionar Parent, No. 882.

This instrument is designed for use by eleckr
contractors for testing fittings and for pene
installation work in place of the ordinary Ph""
galvanometer. It consists of a mahogany ¢
walnut case, the dimensions of which are 6} 3
2§ x 2}in., divided into two compartments, th
upper containing a small galvanometer (thg
needle of which is controlled by a small m: Zng
and a battery. The lower compartment contais

J

L

i

T

Improved Electric Testing
tery; B, Magnet; C,
Spool ; F, Testing Cords ; G, :
pending Hook ; I, Contacts; J, Glass Cover.

a spool and winding ent to which tha-
testing cords are fixed. A hook is fixed on to the
back of the instrument, by which it can be
attached to the body of the workman. :
The chief advan of this
that by means of the hook the instrument can
firmly fixed to the body of the workman,
leaving the hands free for testing,
ladders, etc., and by ' gy
testing cords to the spool they can be drawn Up =
into the case, and thus are not liable to gel 108
or broken, and are always ready for use. o

65.—Procror)y Srats CoMPoSITION,

Mosss. Jokn Prockor and Oo.. 8 St. Ann’s Ink
Works, Nottingham, ers @ * Defiance .
Writing Inks, E;nd a small sample board M
with their slate composition for putting & goC®
surface on boards intended for use in the school= 3
room, class-room, or lecture-room. It hll.::
excellent effect, and from the appearance > St
handling, seems never likely fo weur bright. ﬁ’i
glossy, so that anything written or drawn Tﬂ.
can be ily seen in any position. Bourds 4 %

blo preparshiody &
are supplied at 16s. each, The com h“ni:\
supplied for use at home, etc., at 1s. 6d. p8r "
Oare should be taken not to mark amy BO%T
thus prepared with lead pencil. Tua Eotrok &
Sy
e ¥ '-2;".'.. 3

Apparatus—A 4, Bat
Coils; D, Needle; B
Winder; H, Sus

-y
1T
W

ol s

1

'
L ]
I

e




Work—September 6, 1890,

S#HoP.

iy " Wt

"

L e
] -r = .
 ; el

-f he' ¥ F'fll

:
%3

B
A v
5 ,1"
] "*_ ; '
+ gy B
LAt

il

= h —mr
SHOP:
A CORNER FOR THosE wHO WANT TO TaALK IT.
o

NOTICE TO..CORRESPONDENTS.

*' In consequence of the pressure upon the
“Shop " ecolumns o ORK, coniributors are
requested to be brief and concise in all future
guestions and replies.

In answering any of the ** Questions submitted to Corres-
pondents,” or in referring to anything that has a
peared in ' Shop,” wrilers are requested to refer to the
number and page of number of WoRK in which the sub-
Ject under consideration appeared, and to give the heading
of the pﬂmfru,m'h which reference is made, and the
initials ond ¢ of residence, or the nom-de-plume, of
the writer by whom the question has been asked or to
whom a rveply has been alrendy given. Answers can-
not be given to questions which do not bear on subjects
that fairly come within the scope of the Magarine.

I.—LETTERS FROM CORRESPONDENTS.

Firmﬂ.nr Saw Teeth.—A. R. (Scorrier) writes:
—"“1 have read from time to time papers in refer-
ence to the working of circularsaws, etc., by makers
and others. Now a man may be able to make a
good saw, and give a lot of information in reference
to working it, and after all fail to give the in-
formation that can be given by a man that has
had ex nce in wor md‘kaag' the saws
in working order. Some remarks rmﬁ{ Powis-
Bale, in recent numbers, are good, but, like most
other writers, he fails to give the length and number
of teeth, also form of teeth. They say teeth should
not be too long, neither should they be stumpy.
Now, the question niay be asked, what is too
long, or what would be considered stumpy? Now
as these important points are not given, I have
come to the conclusion that the writers of these
papers would prefer one who has had some
experience to give his opinion as to what
has proved to the best space, length, etc.,
of saw teeth, Now for soft wood generally, the
space between the teeth should be ter than
for hard wood, the teeth 1 and the angles
more acute. A saw that is for cutting nothing
harder than yellow, red, or white pine, teeth to
;ll:a nu::iherTgt ﬁghwﬂl ;ﬁawer whclu irkgﬁu li:;l:,r

arpen en the question m asked, * For
what sized sawi' My ly is :I any diameter.
It is the custom where there is more than one
saw bench at work, when the saws for the larger
benches are nced to a certain diameter, to
get them d thinner and work them in a
smaller bench. As the saw is reduced the teeth of
course become closer, and the spced of the smaller
bench or saw is increased, so that at the point of
teeth the traverse is as t as in the saw of
greater diameter. The annexed sketches give the
distance of teeth in a 52 in. circular saw with 50
teeth, and the distance of the tecth when reduced
to 36 in. So ypu will at once see if a 52 in. saw was,
with the distance of teeth, not greater than in
one of 36 in., there would be far too many teeth.
The reason I give sketch of 56 teeth is, in many
sawmills the same saws have to be used in cuttin
elm, ash, beech, ete., occasionally; therefore,
draw a line between the number of teeth for soft
and hard wood generally. The length of teeth
in Figs. 1 and 2, space and rake, I have proved

Tig.2. 36"

to answer well for general work; it will also be
seen by the difference in the length of teeth in
Figs. 1and 2, how the length should vary in pro-
portion to the diameter of the saw. As to a greater
number of teeth in a thin saw, should a saw be
kept for ai)ecinl work, such as a swage saw, the
number of teeth should be greater than above
mentioned. Again, would you recommend teeth
as In Figs. 1 and 2 for saws cutting English-grown
timber, such as ash, elm, oak, etc.? Precisely the
same form, but the rake and bevels not so acute.
Some may say that the teeth should be as in
Fig. 3, but I ohject to this form of tooth: in
the first place, it requires more topping and more
power to drive it; secondly, it is more difficult to

set; thirdly, although there is more steel in the
ooth, it will not stand to its work well, the
back of teeth be more upright and the angles

B0 sharp at A, A; the tooth is not so strong as if
there was more bevel at the back and round at
the angles, ns in Figs. 1 and 2. The back being
bevelled, supports the tooth as it is thrust into the
timber, and round at the angles strengthens it.
Teeth for cutting the last-named woods unl{ should
be about § In, shorter than given in Figs 1 and 2,

— ———

and the number from 60 to 68; if much longer,
and come in contact with a hard knot, or u *eurl”
as we term it, the teeth will chatter, lose ”lt‘il‘
set, and, in consequence, cause the saw Lo run
out of truth, There are many forms of tecth given
by makers, but it has been proved the chisel form,
as in F 1 and 2, f8 the best form for general
work. Again, I believe it is generally understood
that the greater the diameter of the saw the stouter
the plate. Now to set the teeth of a stout saw
is not an easy matter for an amateur: muany n
good saw has been considered inferior through
the ignorance of the one that had the sharpening
of it. Not having a fair Iumwledfc of how Lo set
the teeth, they often break a tooth: they take a
one-handle *set,” and on a thick plate commence
to bend away and press on the handle as though
they were trying to break it off; finding the tooth
does not bend so easily as they wonld wish, they put
more strain on the handle of the *‘set’ and off snaps
the tooth. Then it is said the saw is of inferior
quality, and that saws made by such and such
a maker are not as good as those made by so and

run does the abused maker no little injury, anc

all through the ignorance of the abuser. I might
say that 1 have set circular saw tecth of thin and

stout gauge many thousands of times, and have

not broken on an average one tooth a year in
setting, unless the tooth was defective before setting,
The way I set all stout circular saws is ns follows :
—1 use a two-handle set about 20 or 21 in. long,
as Fig. 4. I place it down over the tooth about
one-third its depth, and if the tooth is to be set
toward the right hand I gently pull the handle in
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Fig. 4.

my right hand toward me, and push the handle
in my left from me. Then I take a gauge made
of a thin piece of steel % Fiﬁ. 5) and place it
against the saw 1,'.:]5(:E holding it at right angles
and bearing at @,G; if the point of tooth touches
the gauge at 8, it has set enough: if not, twist
the tooth a little more until it touches the gauge ;
then move on, and set every alternate tooth on
that side. Then take the -

gauge in the left hand, 5
and set every alternate .
tooth in like manner on
tllm lFﬂ: hn.ng. n}’iuu 'ﬂll
clearly see, by using the
set as described, that the
point of tooth is twisted
and not levered down on
and sprung. Now the
ql;matinn may arise, ' Will
the same gauge answer
for saws of any diame-
ter?’ Of course not. A
saw that will cut through
a piece of timber 24 in.
deep requires more set
than one that will only
cut through 12 in. deep;
therefore, where several
saws of different diame-
ters are at work, some five
or six gauges will be re-
quired to keep saws in
good order; to give the
amount of set for each
saw, and for every kind
of wood, would take a
deal more space, on which
I am afraid I am en-
croaching, but shall be
always pleased to answer G
any question on theabove,

In reference to fence pro-

jecting 3 or 4 in, beyond

root of saw teeth, as
stated by M. Powis-Bale Fig. 5.
(see Vol, I1I., page 203,

cause 14), I beg to say it is a mistake : only in cutting
very thin stuff should fence project ond the
teeth at all; as in general work, it will cause
binding on the saw, which should by all means
be avoided. Much more might be said in reference
to saw teeth, but enough for the present.”
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IL--QuEsTIONS ANSWERED BY EDITOR AND

Telephone Parts.—I11. B. (Sloke Newinglon)—I
aim very sorry that I am unable to it your
sketeh u;'I tulupli]unlnm Whhmﬂnrnila‘ &l : ore.
cannot tell you whether you are . I »
made all the various parts and Mﬂ o
shown, you will lose nothing by experimenting,
und perhaps you will then be able to answer your
own question, You might have easily de i
simpler switch than the mah y wheel : certainly
it scems quite ingenious, but I think I should prefer *

an arrangement not quite so complicated. With &
single cell of the Leclanché t you ﬂﬂllldi: cal
expect 1o establish a commun on of an 3
distance. It would be much better to

ve &
little spare current, so I would advi~e you to .
one¢ or two more cells. Your former guery r oy
me allright and was reg:liﬂditu: havea hlﬂu
and you will see it in due time.—W, ], .

Speed of Band Saw,.—P. F. (Liverpool).—The
specd of your band saw for your work sho e
from 4,000 ft. to 4,500 ft. per minute. You Ila’ r S
are lIHill]i { and § band saws with teeth three =,
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matter worse. The number of teeth e
should be 4} or 5 points to the inch, and in the
4 points to the inch. 1 have band saws at
running at the above speed and cutting hard
chietly doingz superior work. If your saws are
perly sharpened and speed regular, with the
gpeed and number of teeth they will do good w
You should have given diameter of wheels
number of revolutions, so that I might
whether you have rightly calculated the
your saw., Your wheels may be 36 in. diameter,
and yon may be calling the circumference 9 {t. or
three timmes the diameter ; if so, the speed of ‘
siuw would be greater than the speed Luu give, 7
find the circumference of your whee on '
multiply the diameter in inches by 22 and divide by

7: this will give the circumference in inches, which, -~
divided by 12, will give the number of feet.—A. R.

Pattern Making.—SQUARE CENTRE.—It is in-
tended to give articles on pattern making in WoRrk,
but it is :mt{masiblﬂ to say when they will be likely .
to appear. 1 am quite aware of the desirability of *
such papers, and when they are given 1 wish them

to be the best possible. e

Copyright.—M. McQ. (Cockermouth).—The cost
n;n:iing title, ete., of a book at Stationers’ Hall is ':
about 5s. .

Moulding Shellac and Emery.—BrisToL.—If
ou give your moulds an even coating of black- .
ead and beer, I think you will overcome the difli-
culty mentioned in your query. Not kn .
shape or size of the articles you require to make, I
cannot, of course, give you more explicit directions. -
I have not found this substance cult to m .
in the way you complain of ; remember always T
keep up the heat until the moulding—i.e., ooE :
into the moulds—is accomplished ; do this “by h ¢
or by crook,” even at the risk, I may say inly, '
of burning your fingers ; otherwise you will find any
mixture in which shellac is the chief ingredient
will o against you.—OPIFEX. 2
Camera Obscura.—G. McK. (Glasgow).—Make
a light. box 10 in. square with a cone in front to
support the lens and provide sufficient focal length.
A piece of silvered glass is placed at an angle of
45 degrees to the lens, and to a sheet of ground
lass directly above it, a screen to cut off outside
ﬁ ht and assist in seeing the image on the e
E complete the arrangement. The g
should be stained a dead black inside. The accom- -
construction,

panying diagram will explain its
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A A A A o wooden box, 10 in. square ; m '

glass screen, on which the image is
B, mirror, set at an nng})ﬂ of 45°; b, lid over the
ground gluss, hinged to box with thin nida‘]:lamh
act as un screen when raised, and fitting down by
the side of the box when closed ; E, conical ex-
tension made of any opaque fabric; ¥, lens sup- .
ported by rod g, attached to sliding bar R, sli ¥
under box, when out of use for portability, or the
whole migi:t be made as a simple oblong box. The
kind of lens may be either a single l.nnde lens ¢
or double convex lens of about 12 in. focus.—E. D.

Lessons on Turning.—J. M. B. (London, W.) " -’ﬁ

-
. o

—No doubt this subject will be treated ; meanwhile, .
it snu can buy or borrow Hult:nptl’uf‘- “Turning - 3
and Mechanical Manipulation,” Vol. IV. runn% -

see the subject about as clearly treated as it ,rﬁ’l
possible, and it will Lﬂmhahl leave on your d
the impression that, though description may -
a little “showing " is still more essential to & be-
ginner.—F. A, - B
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Building Trades Examinations.—STUDENT, | door 7 ft. high. Draw its outside elevation and a 23. Lino dlagram of an *
WorkMaN, W, B. (Fork), and others.—Below you | vertical section through a a to a scale of § in. to a | twice the scale, showing the membe;

will find the questions asked on the above subject ‘ foot, showing the top | singlo lines and those In compression he.

by the Science and Art Department of South Ken- panels, bead, and buu, | lines, T
gington for this year (1800). I have appended the and the bottom panels, -
rules for the benefit of readers generally. 1 have bead, and flush. Tl BT e
omitted the honours questions, as you did not ask 11. Draw to a scale of —_ ———
for them, but if you wish it 1 let you have A- 1} in. to a foot a scction - N

them in another number of WORK. -A sthrough the eaves of o —

roof, showing 44 in. hi' 2
1'1-

GENERAL INSTRUCTIONS. in. rafters, 3 in. by 1 21, Flovation of a beam of

battens, carrying 24 in. . inning on

If the rules are not attended to, the paper will be slates. Show four courses : E:;ill’;:r%r Gil:rnul?l:l.l}ﬂtfl?nﬂf = ",E- the -U,L to

cancelled. You may take the elementary or the . of slates, centre nailed, | on'the n.ngr ' showing _ﬂ]'ﬁ,fi 18 carrled

advanced or the honours paper, but you must con- : and laid to a 4 in. lap. 25 Plan nfyil. double cover ri hd SR
fine yourself to one of them. Your name is not 12, An iron roof truss | i 'hu.r, showing tho p“m:g. 40HU

given to the examiner, and you are forbidden to | over a 24 ft. span consists of T iron principals 3 | < ' tho rivi 8,
write to him about your answers. All figures must | in. by 2} in. h{' i in,, two angle iron le.rul.a ]li in. ;‘?:.:.']Eﬁ;ém;:ﬁtgﬁfgrﬁ“eﬂ"i“hdhdﬁiﬂl_. #WF .
be drawn on the single sheet of paper supplied, for | by 1} in. by { in,, and five tension rods of ilin. dia- | \hird full size, throu lﬂ A :n h !“' & o, one.
no second sheet will be allowed. All drawings | meter. Draw the elevation of about half the truss | 45, sitech. with sn l-_l.‘ﬂ ds 'hgw ng & ton

must show a correct knowledge of construction. | to a scale of 2 ft. to an inch, - bel .,‘.Er ; nap heads nbove and pan hew
Neat, distinct, and accurate pencil drawing to scale i i A
is required. No extra marks will be allowed for A
inking in. Where only sketches are asked for, the

o
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proportions must be approximately correct, though » : ; I l £
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extreme accuracy, as in drawings to scale, is not dca il
necessary. Youare toconfine youranswersstrictly L— r | I

x

to the questions proposed. Put the number of the
question before eanch answer. Answers in writin
must be as short and clearly stated as possible, an S B e nmsais S —lp
close to any figures to which they may refer. The
value attached to each question is shown in
brackets after the question. But a full and cor-
rect answer to an easy question will, in all cases, Al

E{;EEI‘E a larger number of murksdtjhfgn im innumﬂ« 15 D : R
plete or inexact answer to a more diflicult one. raw a crosa scction, to n sealo of 1 in. to 20, . y o vortloal
single accent (') signifies feet; a double accent | foot, through an 8 in. lead gutter with step flash- BEﬂLit’ErﬁEﬂﬁnhnlf Fﬂ::ﬂﬂ&%ﬁl& Eﬂé‘ﬂ? ::uu ol
(”) inches. The examination in this suljject lasts | ings, formed at the end of a boarded and slated | rubble wall 12 in. thick, with both stome und wood
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for four hours, roof butting agninst the brick wall of another | sills, and the bottom reil of a 2% in. double ifﬁ"}.
1 _ building ; also show the step flashings in eleva- | sash. ‘I'he back lining to be 8 ft. iigh to sash, with
. FIRST STAGE, OR ELEMENTARY EXAMINATION, _ | tion. moulded ]mnulﬂ. and to be box framed, showing
INSTRUCTIONS. 14. Draw a vertical cross section, to a scale of 1} | vertical sliding shutters in two 8 ft. 0 in, lenyos—=
in. to a foot, through the foot of & wooden king- | 1. D. [Tho working out pf these questions will
Read the general instruetions. You are only per- | post; and a tie beam 5 in. by 11 in., showing all | appear subsequently.—Jp,) R
mitted to attempt seven questions. the details of a stirrup iron } in. thick properly Electro Motor.—J, H. (Euston Road, N.W)—
5 L. i‘hmuhhruiillrfgﬂﬁfﬂuﬂgg ﬁnuaaa Bt the end of a | Wedged up with gibs and cotters. To make an eleciro motor capable of driving &
rick wa t in Fle ond. Draw to a scale : & Bob
. . :L ;lt?lte to . lfu-nL m"ﬁ‘f{.‘f‘E SECOND E'ram:iﬂtgtm;b g;;lgfﬂlﬂ EXAMINATION. g%ﬂ:‘Lﬁcll?:ﬂﬂi-nff':{ﬂt:}:ﬁlﬁ cﬁﬁﬁn {gumtg fiﬁu‘ 1";_1"
: ration you ' ~ —armature, . dlami 2 in
- e necessary. Also draw Read the general instructions. You are only per- :H:Tr? :lﬁgﬂf m:? ::ﬂ; E:run?llinl n. fuﬂﬁﬂ: b’yl' npt
A W plan B, showing the ar- | mitted to attempt six questions, long, conuected by yokes 8 In, long and 2 In. 3 de,
rangement of the bricks 15. What is the difference between single and | Wind the armature with 11b, No., 20 double cottons
in the next coarse. double laths, and what does the first coat of plaster | covered copper wire, and the fleld magnets wi e
\ 2. Give a sketch | on ceilings ordinarily consist of ¥ of No. 16 double cotton-covered copper wire, cons
elevation showing a 16. When ought timber to be felled, and why? | nected in series with the armature cofl, This
I Enrtlun of a stone wall | What is American yellow pine chiefly used for? machine will take about 4 ampéres of current
nilt of squared rub- 17. Bketches of two forms of mortar joints, one | at a pressure of 12 volts to drive o sewing mic '31

ble worked up to hemgknnwnaatuuk pointing. Draw them to twice The current can be furnished h]" i mff-_;d..;

courses. . i
3. Elevation showing two 13 in. square balks of %P: rff:;i:}“ﬂrﬂﬁ.":ﬁﬂ q}lnrtiul?.uuﬂhrgﬁllu Mﬂl Eﬂ”“'dnf,ﬂg“ of %g vith
timber halved together. Draw the joint to a scale state your views as to i:: 11:: n.ﬁ:u B. 1&3 cu% unilx;:ﬂ-:?nfrnm m jenyris
of {in. to a foot, thelr merits. also malk- nstructions, can be o 11 ll.. T A R SO
but showing it fng any n.ll:e'rut,lun o electrical engineer, Carshalton,—G. 7 3 B
tabled and se- Y ¢think advissble. Safety Bloycles,—S. B, IL (Birmingham) ~Your
cured by hard- i A 18 Cross seéction letter §8 not quite expliclt as to what klm'lr_ us
wood wedges, . . through part of a article on safety blcycles you require. Would you =
without any brick wall faced with read the article on the front page of Wonk, No.0d, for
bolts. e ashiar. Draw to 8 wecek ending Saturday, June 21, 1800, and say If thak:
4. Plan of a beam cogged on to a wall plate. Give scale of 1 in, to a foot, Is what Fuu want, A continuation of that. pacptic
a section through @ @ to a a::;%le ﬁ' 1in, to a foot, | |l showing its construc- ﬁ:vin glﬂ é:t:I'g?u?Mn E-nptfftﬁm“ﬁ‘ um#nE ﬁ? 1?‘1‘1‘ i
. Elevation of tion, : % ' not,
arch. Druwtut\v?'ic?:ﬁ: 19. Explain by article on how to Ihnilg 0 ?Iulgt,& mnnhdﬁ__ AL A0
names ol 1l The Siihe | e Tl oI faang f sty e St bo rreiomente, . Mindly. write: ngain, ‘sayingvARE
names of all the different | ofthe following terms: * facia and soffit boarding to IS 1 :-;;:';"_r"
parts of the structure. t eaves," * dmgi'i'ﬂﬂ tie or d on beam,” *fli ed style of paper you wish Lo oppear, " Bg -"ﬁrlj 3 .:t'

......
E )

=@ 6. Explain by aid of | girder,” *torus moulded skirting.” Turning Oval.—W. B. (Crosland Mot

sketches the meani 20. Give an elevation and longitudinal section, | have appearcd several sketches of “oval 1ticks
658 the following ter:'r:.:f:ﬂ one-half full size, of each gl oy on En:-] ﬁﬁ?ﬁﬁn‘?ﬂkcﬂfn f{!ll{jl;tégrmﬁ:.ﬂ%’ .ﬁ:‘}“i;

o

wood plgfn, lead dots, | of the following joints
double quirk bead, wood | in a 1} in. lead pigo: a |
| lintel. wiped joint, a blown
kikdpheml of a rnnlfJ tmth Er& member of each | joint.
ng given., Draw the Lo & BC
e Enlch, scale of four
“writing down
the name of the

on the *oval chuck,” which wilrfl'o
you the information you require, It 18
| to thoroughly understand the sction of the
chuck.,”  1f I hud you here to look at ming, 3
would gee It work, and might easily learn Lo S

the chuck, but yon would probably not be SuH
thoroughly to grasp Its action, It cannok & i

a gloss. ¥
. rl:llq.:'{ g
1 ", L8
; il ot
OV

Ly |
[ [ |
-

truss and of its plained in o few words In the * " column, &
di t mem- * | 'ou had better walt for the artiele, The CHUES
bers, including 4 0 very beautiful mechanical contrivance=weas
lng ironwork, T A worth studying.—F. A. ). Lt
e or Plan of part | Phonograph.—I. W, (Strabane),—I cannot &4
wn..ﬁ]mhin' i whether the articles on the phonograpii Wil £
% uilt in published in the present volime of YWORK OF S
- sho inh hmlld‘ | that remaing with the Editor, who will de 1 g
‘ w also ' | oot do what s possible in the Interests of the reade
~ the width of the S L RS W. D LA
| m course of footings. Draw the plan to a . e Cloclk {on), — Britten’
- scal : . L : worlk. — J. W. (Wolstanion), — BAUER
! e of 3 in. ta a foot, filling in the bricks in — —~ up “Watch and Clockmakers' Handhook, '*&A&E{Ef
e & PI::LIUn}ury"lrllmy hiu {:!u;l ]Ehrntl;lﬂ"}ll :ﬂﬁ v (1
- H 21. Cross see rom Lhe editor, Hnk, o g N it
g 4::" 824 4';4' A conocrele l'nu:.I:f;.ﬁﬂ;r? hﬂllﬂw prick wall resting on ptitute, Northampton Hguare, Clerkenwell, &'l"'-i-‘]-r.'- '-
g e n raw to a scale of {in. ton ] E d dopd 0 il Hoad, Clerker
3 - . 3 foot, showing the hollow space next the outer fuce, | 97 Grimshaw & Daxters, 59, Goswe ' ordering
| YTy iron wall ties, and an asphalte dimp course. well, or any other wateh tool shop. By e e
: Bt ~- from the bookeellers you save postage, SIS
O Srmrrr— x — o % ] get o reduction beslde,—A. B, C. :
| St T e i Rt » Polished Cast Iron.—J. D). (Birmmulamir
R Arsuming you ;hmirn t“ m“ﬁhmlimh “I.frntE 9 e
oy Ing :=Fill an Iron pan w ¢lean A
e the 18 in. course only. Draw a vertical section uand, powdered charcoal, or mahogany f,#’}t

3 h A A, ehidwing the arrangement of the bricks
¥ : : . hee t @b, nnd pass oo
E.u in the footings ; no offset o be more than a i in. p ﬂ' P}an ?f n ?tnli'l. ]"ilruﬁ ;n a eeale of }in, ton Lllilifll:r}';ti:nmgltl?rgt!z;r {ti;d-:;rzlhr?nu ui:;il Lthe (¢
’ brick. not, showing the handrall by double lines pnd | e «l. The nut nn DU et
e 9. A cast iron mntﬂarn i3 10 in. in depth, and | newels; also giving the nnme h{- which it ix knuw;l. :;II{:?:;; ::Hn ‘i?ll:i:;rllctmﬂﬁrﬁn leuml. Dinsolve FOUE
o ﬁ;ng H:lm vely 4 in. by } in. and 8 in. | and the names of Its ditferent parts. Give 1o a | ounces of hyposulphite of soda in o pint and s hait -
W ils section in position, one-third ;‘{:": tg{_lllli?- lnir n rm:u an Endmﬂdﬁuuut} of two of | of water, and add a solution of """""fﬂﬁa.m ths L
: owing return mo nosings and A Lo
gection through a four-panclied | sunk and mnuldoﬁ string. it e Mﬁilﬂﬂgﬁﬂ‘iﬁ‘ﬁ gfn;ﬂl “d,u.f,]'. el 5o
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Inlaying.—Joe (Li — Busschott, Park
Lane, Liverpool, generally has a fair stock of
stringing for inlaying. If you have not done so, try
him %nr what you want. For centres go to Urqu-
hart & Adamson, Cahinet Makers, Bold Street. If
they hﬁre not got them they will make them for
you.—D. D,

Inlaying.—W. D. (Perth).—There is only one
book published which gives the process of marque-
inlarin[i as practised h‘f ?mrﬁsiunnli, viz.,
F‘r{‘hu Art of Fret Sawing and )M n.nqmlr}' Cutting,”
by David Adamson, published by Ward, Lock &
Co. The subject will be treated of in WoRK in
course of time, but I am unable to say when. Do
not attempt to dye the veneers ynuml{ They can
be bought at very low prices in almost any colour,
E“.ll tl!:m process is both diflicult and tedious.—

Hammock Stand.—L. W. (Wantage).—Youn do
not say whether you want your hammeock stand to
be for out or indoor use, or whether it is to be a
fixture or movable. I am, therefore, at a loss to
know how to help you with minute details, as you
must see it is impossible to closely into construc-
tion of all kinds. I may, however, suggest posts
stuck into the ground for permanence out of doors,
or a couple of tripods aver which the hammock
ropes can be slung and fixed beyond to stout pegs
in the ground, or hooks screwed into the Hooring.
If you want further assistance, send full particulars
of what you want. —-D. D.

Hanging Sash, — NUrR THENE. — I think, by
telling you how to put new sash lines to both top
and bottom sashes, I shall answer your three queries
at once. For if youcan put lines to both sashes it
goes without saying that you can put them to either
top or bottom, as the case may be, always bearing
in mind that you must take out the bottom sash to
put a line to the top one. Some men who areaccus-
tomed to this work only undo one line of the
bottom sash, letting it swing out of the way, resting
it on any available projection or piece of furniture,
or held by an assistant, when putting a new line to
the top sash. But. it is not to be recommended
except in the case of 1'err‘l‘j_ﬁ}|t sashes, and certainl
not by an amateur. We now sup that all
four lines are broken in an ordinary window. The
first thing necessary to do is to take out the sash
beads, marked A in Fig. 1: this will release the
bottom sash, which you now lift out, taking out the
broken “Pieces of*cords, noting how they are fast-
ened off, and stand it aside. Now take out the

ing beads, marked B. If you have any difficnlty
doing this it can easily be mannzed by inserting

a thin chisel behind them and prising, being care-
ful not to break them. You can now take out the
top sash, and serve it the same as the other one.
Next take out the pocket pieces marked c (if only
one line was broken, it would only be necessary to
take out the corresponding ket piece): this will
enable you to lift out the we &hta, noting which are
for the front and which for the back sash. Some-
times when two lines are broken on one side it is
rather awkward to get out the weights, but it can
casily be managed by lifting one straight up above
the aperture and pushing the ng slip aside. If
you hold this tightly st the raised weight, you
can readily take out the other: and when one is out
the other is an easy matter. Next take out the
le of broken cords from the tops, taking notice
ow the knots are tied. You are now quite ready
to putinthe new lines ; and to do this the first thing
necessary is to provide a small piece of lead about
t in. round and 4 in. long, also a piece of whipcord
about as long as the frame is high. Tie a knot
in one end of the cord, flatien out one end of the
lead, and lay the tied end of the cord on the flat-
tened of lead, as Fig. 2. Now close the lead
tightly round the cord, and the knot will prevent it
pulling out. This is called a mouse. Next fasten
the other end of the cord on one end of your new
sash line, as Fig. 3 The lead should now be
ushed carefully over the ey wheel D, just
nding the mouse to ena it to fall into the
space behind. The weight of this will drag the
light cord after it. Gently guide this cord over the
wheel (taking care it does not get between the
wheel and cheek of pulley) until you can see the lead
directly behind the hole from which you took the
ket piece. Now take hold of the lead and care-
u_llllr pull the rest of the cord over the wheel : this
will pull the sash line after it, and when you
attempt to pull the sash line through the pulley you
will at once see the advantage of tying the thin
cord on the sash line, as sketch: for the harder
you pull the smaller the end E becomes, and the
turn at ¥ prevents it slipping off. If you have any
trouble in getting the sash line over the ruﬂer (pro-
viding it is not too large), you must guide it over,
letting someone pull the mouse at the bottom.
Pull sufficient of the sash line through to enable
you o pass the mouse through the hole at the top
of the weight, and pull the line after it, When
the sash line is through the hole in the weight, take
off the mouse and tie a knot in the end. Now
insert the same end back in the hole at side of
wulfl. and hold the weight by the cord with one
hand, snd bammer the knot in the side hole. This
method prevents the end of the cord sticking out
from the side of the weight and ecatching against
the sides of the frame, and preventing its running
up and down freely, The welght should now be
E;I into its place by pulling that pnn of the lines

L standing out from the of the pulley, push-
ing the uﬂlu;u.:'tuld- and leading the weight

ht tight up

to the back of the pulley, stretching the line as
much as possible ;: and whilst you hold the weight
up as far as it will come by the cord, lightly drive
a clout nail through the cord into the wooa below
the pulley, as G. This will hold the weight up for
the time being, letting the rest of the cord bang
loose. 1If you nmnow stand the top sash upright on
top of the window sill, you can at once see how long
you want the line to be, and it can be cut off, taking
care that you do not leave it too long. If it is too
long the bottom of the weight will touch the sill
before it has pulled the sash quite home, and you
will have to take the sash out again to shorten the
cord after the said sash is hung. This is also the
reason that yon stretch it as much as possible
before cutting it off. Now proceed with the line
for the front sash in the same manner, with the
ditference that when you stand the bottom sash on
the sill to get the length of the cord, be sure toallow
it Jong enough to enable the sash to come right
down on the sill when it is bung, This completes

the lines for one side, and you can now serve the
other side in the same manner.
the sashes up a
cords

Y ou need not otfer
n, because you have the lengths

of the y determined. A man that is

Fig.1.

Sash-Hanging Parts. Fig. 1.—Sash Beadings, etc.
Fig. 2.—Lead flattened and then bent round

Cord. Fig. 3.—Method of fastening Mouse,

on to End of Sash Line.

used to the work would thread the whole of the
lines at once by passing the cord over one pulley
and out at the hole at the -bottom, and over the
opposite pulley and out at the hole at the bottom,
and so on, without taking off' the mouse. But this
sort of thing only comes with practice. Next pro-
ceed by nailing or fastening with knots the ends of
the lines to the top sash, and put the sash in its
place. The weight of the sash will now be hanging
on the two 8 ¢ under the pulley. Pull out
these nails, and your top sash will be hung. Now
try it, and remedy anything that is not 1:1 te right
before replncin{t.he pocket pieces. If itisall right
ut in the pocket pieces and ing beads, an
ollow with the bottom sash in the same way : after
which put in the sash beads, and if you have not
broken a square of glass it will be finished. This
seems a long explanation for a little job which I
could explain to you personally in a few minutes,
and even now I have had to omit several little
wrinkles which I would have liked to mention.
But if you will read this carefully before you =tart
ou cannot fail to succeed, if not at the first attempt,
or certain at the second.—E. D.

Composition for ﬂl.li.nf Pearl, m:' —
ANX10US,—~Sealing-wax dissolved in methyldfled
spirit of wine will very well answer your pur-
pose. Put into a strong glass-stoppered bottle as
much sealing-wax as the spirit will dissolve, and
add to excess, so as to get a saturated solution: do
not put the stopper in until the solution is made.
If you place the bottle in a basin of hot water more
wax will be dissolved. Always wipe off inside of
neck with a rag and fresh spirit any solution that
remains after pouring, before putting stopper in.
Then paint in all lines in the pearl, or ivory, or
metal (for it answers also for any metal) with a
brush, until quite full. When dry, rub over with a
bit of cuttle-fish bone till the hard wax is level with
the surface, and polish the pearlor ivory if scratched,
and burnish with an agute burnisher. Then spirit
off as in French polishing. If the engraving is on
metal, warm the metal over a lamp as the wax
dries, and leave to cool: when cold, level down with
crocus and oil on a cork pad or with a piece of uilg
charcoal, and finish with crocus on a felt pad ; ru
bright with a piece of clean buff leather and whiting.

For coloured filling, use red, blue, green, or other
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best.—J. \W. H.

sealing-wax, according to requirements, Get h._:._liﬁ!

Turbine to drive m‘nm.—'r. L (
—A one-man-power mere water motor,
about £3 3s., will drive r small dynamo to
up three 5 c. p. lamps. could be adapted to
driven from the water supply of your house if
is constant; but you w have to make
arrangements with the water company before
could use their water for such a pu
Bailey & Co., Salford,
bine.—G. E. B.

Platinum Pin.—W. H. H. (Huddersgfield).—Try
W. Bowker & Co., electricians, Henry St., Hudders-
field. or Messrs. Sunderland, Halifax Old Road,
Huddersfield, and ask them to oblige yon with
bit of No. 18 or No, 2 platinum wire, telling them
what you want it for. It may cost you 6d. A pin
of platinum is best, but you may use silver
as a makeshift, or solder a fragment of platinum
foil to a brass p}.n.—G E. B.

Copying Ln?u'ltll.l-—c. W. (Adirdrie) asks for
a practical opinion of the * Li'ma" cop
apparatus. I have made a nal trial of it im
th.-:l iﬂttﬁlll of Ei:}vh‘:id mth“ tr:ulgm ntf p:
and am thus ena v e escri
< 'hfnrd-uind

tion of it :— Firstly, on any fairl el
su
damp’ with

Writs to

, respecting tur-

puper write or draw, with the
required matter or subject. Secondly, damp
a sponge any one of the six graphs (supplied with
the machine), and lay your original down upon it
with a slight pressure, just sutficient to expel the
air and 10 ensure contact. Let it rest thirty seconds.
Gently raise one corner and peel off the original
Thirdly, hurinﬁ spread the printing ink (supplied)
on the slab, roll it evenly until the roller (i:uppliaﬂj-
is evenly charged ; roll up the graph till it is quite
black and clear. This requires no previous ex-
rience. Then lay a sheet of an per you like
down on it and gently press it either with IIour
fingers, your ?EE, or the rubber (supplied).
Pressure enou to secure . intimate contact is
sutlicient, no force beinﬁe:ucmnrr or advisable.
‘The first proof is not the best; as the job Tat.u evenly
charged it prints better and better. Copies of type-
writing can be thus transferred and reproduced.
Each graph will give six perfect originals. Th
only cost 1s. each for renewals. After an
is done with, wipe it off with the solution (su
for thirty seconds; the negative is destroy
in a few minutes the mh is a ready for
another original. If des originals, written with
the special ink, will last any }mm time, and go
down as well as if quite fresh, numbers can
be printed from one transfer if uired. The ink
for printing is black, and can only be distinguished
from :n%ng inl% used with the nrdinmm' Egnngrln
expert. Ferns, leaves, grasses, etc,, can
direct h{ rannEe them up with the ink, and being
printed in oil, they can be readily transferred from-
paper to mirrors, silks, calico, wood, ete., for decor-
ative pur s, It ia::lnimq‘i that no special pen,
no special paper, no stencil, or wet parchment
slicets, no aniline dye or ordinary graph, and no
preparation, are required. In one minute after the
original is dry a proof can be obtained, and the re-
quisite copies can be gone on with at once. The
prices are as follows: octavo, 6% in. ﬂ 94 in., in box
complete, with all requisites, a six m&lh\
£1 10s. ; quarto, 9} in. by 11} in., £2; foolscap, 10 in.
by 15 in., £25s. : brief, 14 in. by 18 in., £32 10s. ; 14} in.
lﬁ)‘ 22 in., £3; Messrs. Fordham & Smith, Helmet
vildings, Wormwood Street, E.C., are the sole
proprietors.—J. W. H.

Ink for Graph.—CENTUMGRAPH.— For black
ink for graph (which is protected by patent) I
should recommend you to write to the makers of
the ** Eclipse™ cnpﬁn%n aratus, Messrs. Fordham
and Smith, Helmet Buildings, Wormwood Street,
H.}G.I;uﬂ also above repl g g S
* Eelipse” gives a very large num o
Mack.ﬁt hlack, ink.—J. W. H.

Celluloid.—J. B. H. (Barnes).—1 cannot give
you particulars of the manufacture of cell
whicin. in any case, you could not make
without a very large expenditure and assist-
nmi*ﬂ. tIt ol l;'r?fi:h nuiml. :jn;;r best plan will be to
write to the yvlo Company, High
Street, Ilomerton. They sell it at 4s. pﬂll?‘l‘l and
upwards.—D. D.

Mail Cart.—A. O. Instructions
and designs have appeared in No. Vol. L., of
Waork., which ean still be procu from the
Buhli-hr:rs. The general height of a mail cart is
;a{t ﬁ{{;upmmur from the ground to the top

m Gﬂmu. -'-'Jl l{# Pﬂl_Jn Hi Pr.!
ence would secm to show that, in my desire to be
on the safe side, I have recommended a Elovm
rather larger than was guite nec . Still, if
throttle valve should stick at all, the larger
Y o e s Tenh of I et

. M. P. has given the o e
and should like to know how he estimated the

(Manchester).—

variation in Wmittﬂd hrhilﬁovmmoﬁ |

enly

ing it with work on, and then sud

™~ L
J "5."

to C.W. (dirdrie). The

-

off, as when driving band comes off fly-wheel.— '

F. A. M.

Violin Bass Bar.—M. H. T. (Bi
The correspondent you name did not

nature of his “discovery,” so therefore I lm.m

to give any information regarding it.—B.

Bicycle Makers.—E. G. (Shefield)—The Mo'h
ing are a few of what are considered the
best bicycle makers, together with

il

sdammnet %,

¢
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—THnmber & Co.. Limited ; works—Beeston, Notting-
ham : depot =32, Holborn Vinduet, London ; Kndge
& (Co. Limited: works—Coventry : 23.' Holborn
Viaduet, London ;: Starley Bros., St. John's Works,
Coventry : 21, Holborn Viaduct. London ; Coventry
Machini=ts' Company, Limited : works —Coventry ;
15 and 16, Holborn Viaduet, London. There are
other makers nearly, if not quite, equal to some of
the preceding, but most probably these will be
sutlicient for your purpose. 1 have heard it often
remarked that as regards design of machine, the
first of the rirms here mentioned cannot be sur-
passed. Most probably these firms will bave either
depdns or agents in Sheflield.—P. B, H.

Vieolin R. J. C. (Deptford).—Papers on
this subject ure in the Editor's ion, and only
wait their turn for insertion.—

Detective Camera.—Yes; the lens is quite
snitable tor maygic lantern.  In your case the plates
micht be covered on the back with ruby paper—
gummed on—and set one behind the other in the
camera : the paper to be folded over the edge of the
plate about the eighth of an inch; a piece of card
projecting a little above the plates placed between
each, nns nicked on the top edge with one cut
for each plate 1.2, 3, 4. and so on. The apparatus
may be enc in a light bag, with a sleeve
contracted with elastic at two points, through
which the hand could be thrust to change the
exposed plate from the front to the back. The
nicks on the edge of the cards, which can be easily
felt with the r tip, indicate which plate is
used, the card an Ehtn being simply lifted together
from front to back after exposure. A lpringh at
the back i required to keep the plates pushed
forward to register, a thin p of woed dividing
the ex plates from the unexposed ones,
When this is reached, it is known that, providing
1Le plates huve been removed in rotation, all have
been used. The number of plates is only limited
by the capacity of the camera: a few or many
can Le worked with equal facility.—D.

Materials for and Glaze for Por-
celnin.<E. J. C, 'King's Cross).—1 am unable to
mlvise as to the exact proportions ot China clay
and Cornish stone., 1 bLelieve they vary in the
hands of ditferent makers and for ditferent pur-
posca, In Enclish porcelain rather a large pro-
portion of calcined bones is also The white
¢laze for English porcelain is said to be § felspar
and ! lead. For the harder Kinds, felspar only
or felspar and a little grpsum are used : and for
the sofier. something like half lead. Much has
been written about china and china-making, but
1 am not able 10 give the title of a book such as
E. J. C. requires,

Truck Coupling.—H. J. B. (Cirenccater). — A
very large number of automatic truck couplers
have been patented, and I should advisze you before
taking any steps involring expense to scarch the
patent records and assure yourself that you are not
anticipated in vour invention, Provision is made
in most to obviate men passing between the trucks,
Not knowing the characier of your design [ cannot
advise you on this point. 1 do not th any of
these contrivances are extensively used. If, how-
ever, you wish to bring your invention out, the best
course is to get the authorities of some important
raillway to give you E(-nuininn to make a trial of it
in connection with their rolling stock, when, if per-
fectly successful and simple, you may find capitalists
to take it up.  If you send a sketech I may be able
10 ygive You an opinion as to the probalility of
suceess,—=F, U,

Betal for Valves. — ALKAME. — Neither Fu“
metal nor cast iron would be very durabie. Man-
fnﬂ#ﬂ or delta metal would be far superior,

tut you should state what yon want the valyves for
when ng, because each alloy is made in
various grades. —J,

Metal Work Black.—T. II. (Borough, S.E.).—

Uze Judson's artists’ black.—J.

Steel Lamina. — W, W. (Torgquay). — Butter-
wortin & Co., Marsh Street. Bristol, sell steel sheets
from which you can cut your strips.—J.

Cement for fixing Iron in Wood which will
resist Water.—G. 1l. (Small Heath) wishes to
IxX wire nails rirmly in holes bored in wood with a
waterproof cement. I do not know that he could
have anything better than half red and half white
lead thinned as far as necessary with boiled oil ; or
he mizit try dry white lead mixed with gold size
10 a paste; or again, indiarubber heated till it
smokes and becomes viseid, mixed with half its
weicht of red lead, and a little powdered whiting
or lime.—=, W, ’

FPulping Paper.—HArRrY.—As it is presumed
that HARKRY does not propose to set up regular
pulping apparatus, he is advised to soak ]?.ln SCTaps
of paper for several days and then to pound them
in & mortar. Bojling for a while before pounding
will facilitate te pulping. 1f in poun it is
{Fumt lllt‘l.*:l‘ﬁ.'-lll‘i'l_lﬂ add so much water as will make

i pudp too thin, any superfluous moisture
afterwards be easily squeczpci out.—S. W. e

Guards for Electric Lamps.—W. R_P.(Kentish
Town'—Are lamps are enclosed in a wire ne
to protect the light and the glass globe from ac-
cidental injury by birds Hying against the light
n{ sub=tances thrown ntd e light. The net
nlso protects persons an perty from
cunstdl by falling pieces of I:l:- 1l:lIr the nﬂi;jtuﬁ
ruapiure to the glass globe. incandescent

lamps are also similarly protec for the same
reason.—G. K. B a,

Removing Discolorations from White
Marble.—B. X. E. (London).—Make a strong solu-
tion of American potash, stir in powdered whiting
so as to form a paste, and paint the mixture over
the marble. If washed off in a few minutes it
will bring with it ordinary discolorations, but
deeper stains may require that the mixture should
remain on for several hours. It should not remain
on longer than is necessary, as the caustic potash
has a tendency to iniure the surface of the marble.
That potash should be used which is bought as
a somewhat moist powder, not that which is bought
in hard lumps. here are some stains, such as
those said to be caused by the urine of dogs, ele.,
which resist all efforts to remove them.—\. M,

Paquelin Lamp.—NED.—In Vol. L., No. 32, Pﬂ-llil'e
505, will be found the first mention of the Paquelin
blow lamp : there is a sketch of it with direction
for use; and in Vol. Il., No. 57, 78, there is
a more detailed account, giving sectional drawings
and full particulars of its construction.—R. A.

Wooden House.—P. I. (Leytonstone).—I1 do not
think you will be able to build yourself a house
of the size you name for much under £40, especially
as you want it to last ten vears, Before deciding
what material you will cover it with, I !!muld
advise you to call at the Patent Wire-wove \Waler-

roof Roofing Co., Limited, 103, Queen Victoria

treet, London, E.C., and I have no doubt they
will give you some useful information. It isclaimed
for tﬁs material that it resists sun, and is not one
quarter so heavy as galvanised iron, both of which

12°.0x 12.0"

12,0 % 12.0"

Wooden House : Design and Plan,

are great considerations in yourcase. As regards
construction, whatever covering you use, I should

 not be ed to use any timber under the scant-
| lings given below :—
Ridge-board .. .« 1%in. by 7 in.
Rafters .o s XX » 44
Plates .. 4 w O

Posts (door and corner) 4 “w 3

U “ E (4] ‘: "
B‘Ele -a X - ‘ (1] 3 (1]
Sleepers - w B " "
Piles, if necessary .. 6 5 B

If possible, bed the sleepers on concrete or brick
foundations, keeping the floor of house at least 12 in,
above the ground. I send you a little sketch of
one of the above Company’s houses, showing the
material used both for roof and sides. I am glad
you are pleased with WoRE, and hope you will
show your appreciation by trying to circulate it

Y.—BRIEF ACEXOWLEDGMENTS

Questions have been recrived from the following eorrespon-
dents, and answers only awnit space in 88or, upon which there
is 3 re:=MicrorHONE: E. P. (Mroud); NEMO;
F J.B ( : BcgLPTOR; MUsIcUS ; BURsT OxE; C. W.
(Kilbwrm); EB. P. «H )1; C. H. (Bloomsbury); W. H.
(Crieff); A. M. )3 W. LT ;

Brizxton): A. 5 (Lomdomn, W ): W. B. ( Whitneld) ;

}nrrdn J. b ['ﬂh’mu W. B. (I'pswich); J.

N):; DA (4 1-n.r.:..h_ : A

"Dublini: 3. 8. W. { Maceieaeld: Trxa: R B 1 (North

I g Bl i @ B E wibrien Fid DA

- - : h- L : . :- L -
LE.l:Fihl'. H. (Londom, L‘.] ;"H'. . (Oldham) ; J. B. i Sunder-

3
=

Fu

-
i
3
=

g BAmn (Tl St ol
ir.c.{ ltl-ﬂln}:"‘. H. ing, LW.): G. !'."ll'.lmr-ilphl-'l;:
G. B ( A SF J. Wales): J. T. (Hwuil); F. J.

(Ireland) E?r.ﬂ,ﬂhplnl;l.ﬂ.n.lmm::&u.{nﬂ:r
ton); D. &M; J. T. ( ); M. G. iStoke-on-Trent) ;
"'PRENTIOR BLACKSMITH ; DICK ; J. L. (Manchester): J. IL. IL. ;
P. B, (3tromness); TRANCAR; A. B (Swffoll);: SPARr ; TRIPOD ;

F.C w:ﬁ; Tn'nfm* CONSTANT RERADER: G. H.
:‘ﬂ;‘ J.E.

:;r.lg.lrupdmm;w.nu.
Greem) ; IxpEX ; PaINTER; VICTOR
3 H;H‘. J. T.

) o 3.8 B (
| (West 1#1&-1.1#411 . (Hamilton),
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IMPORTANT PRIZE COMPETITION I CONNECTION .
WITH THE ABOVE-NAMED EXHIBITION. ,’

The Publishers of WORK have much pleasure in
offering the following Prizes for Designs for the
Medal and Certificate of Merit, to be awarded to
Successful Kxhibitors in the various Groups and
“E\‘[I““ainu set forth in page 290 (No. 70) of this
™ ﬂgﬂ! E:_ '.'
For Design for Medal. 5

FiIrst PRIZE . . . . Two Guineas. I:
SECOND PriZE . . . One Guinea. 58
TuirD PrRIZE. . . . Half-a-Guinea.

For Design for Certificate.

FimeTrPrRi1ZE . . . . TwoGuineas.
SECoND Prize : « « One Guinea.
Tmiwvp Prize . . . . Half-a-Guinea.

If any Competitors wish to snbmit a Model in =
Clay, Plaster, Wax, etc., as a Design for Medal in-_
stead of a Drawing, they are at liberty to do so.

Competitors should send in Drawings or Models
not later than September 30, 1890, addressed, carriage

(or postage) paid, to 3.

Mgssks. CASSELL & COMPANY, LiMiTED,
LA BELLE SAUVAGE, BB ot

. LupgaTeE HiLL,
Prize Compctition N
Medal wor Certificate, as Loxpox, EC.
the case may be.) o
and

A Motto must_be affixed to each Dra 1 4
the name and address of the sender encl inas
scaled envelope bearing the same wmotio, W -
must be transmitted by post, under cover, to e
Editor of \WORK, s A

The Drawings sent in Competition will be su
mitted to three competent ju who will seleck
those that are considered most worthy of prizes..

The Prize Drawings will become the properiy™
of Messrs. CASSELL &%QHPAH‘I’. Limited, who will

-

Vel
|

return all Designs made by unsuccessful compet

tors to their respective owners carriage paid. 8
The Awards, with the names and of

the successful competitors, will be announ n

WORK in due course. »
For further

particulars, all intending competitors
- . ann:" :'_ ;

ghould Iy to the Secre .
0, CASSELI mited, as above.

Lion, CAsSELL & CoMPANY,

—

WORK

is Mished at Ta Rells Sauvage, Ludgate Hill, London,
-.n-‘r’r‘::'l‘. erery Wednesday mormug . ond should be ohtamable
where throughout the United Aivpdem om Friday at the

TERMS OF SUBSCRIPTION,

3 months, free by post . . .

H mnﬂf{;#‘ - L] . Ll

12 months, - - - .
Fostal Orders or Post Ofce Orders payahle at the Genersl |
Post UMt ce, Loudon, to CASSELL and CoMpPaxy, Limited. _
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TERMS FOR THE |SEERTIOX OF ADVERTISEMNESTS IN “4-
WeEELY I8sCE. £ ad
1200
One Paga = - = . - - - & % o
Ha!f Page = = = & W e oA e :H:
guarter Page - <« = = o+ =" e & SO
EiehthofaPage - = =« « =« @
= = & = 100
- . oW o

Upe-Sixteenth of a Page -

In Column, per inch -

d Advertisements, such as Sitnations W
lnflngcﬁﬁr;el. Twenty Words or lese, One sShilling, and

Penny per Word exirs if over Twenty. ALL OTHER Adver- 2 ;
uunftnu in Bale apd Exchange Culumn are charged UBe :

shilling per Line (averaging eight words),
Prominent Positions, or a series of insertions,
by 'nﬂcﬁ

e, * Advertisefents should reach the Ofce fourtess
it "dl;'l.'l in advance of the date of issue. |
A

.ﬂﬁﬁﬁ: 2
SALE AND EXCHANGE. _ .

T Tools.—The cheapest house in :
tﬂdﬁhnmmﬂ'mMELuﬁﬁm. x4
Road, London, E. Scndmph'udmdpn?:h Il e
Fretwork, Carving and Repousse w:;.; e
Catalogue of all requisites, oo illustrations, 6d. -
Harcer Bros., Settle, Yorks 3e =
Victor Cycle Co., Grimsby, sell Mail Cart Wheels. [14®

W,
L
a2
-

Paper Letters, Rubber Stamps, eto.—Ageats
should apply for mﬁ: (free).—WiiLcox Bmﬁ“ :
172, Blackiniars Road, S.E. ‘ :

Splendid Safety Bicyele for disposal ; brand new s
perfect condition ; this year s make ; ball bearings, St L

rts beautifully plated. Must sell ; cash wanted. (ADRORS
ail to give satisfaction. Sumﬁml'nram ey
buyer. Rare bargain.—CvcurisT, 34, Hill I 4

Designs.—1oo Fretwork (speciality), 100 LATFAG o8 s
Repoussé, 100 W (all full size), 300 Tursgs
400 Stencils, soo Shields etc. Each packet, 1s. 100 -~

rors’ Stencail hh}" es 6d. ﬂwm ":" ;
sent fr::.-—l':t CouvrLTrARD, Termace Rd., M - i,
Grandfather Clock.—Works; no case,' o

JII'H

ights, Brass face ; fair gomng
248, ﬂﬂluﬂ.lﬂﬂ. ¢ o




|
|

“‘urk—ﬂnptumhur 6, 131:10.1 ADVERTISEMENTS.

407

A WON DERFUL MEDICINE.

Are univer-ally admitted to he worth o Guinea a Dox for Dilious and
Nervors Disorders, sieh as Wind

I amd ain in the Stomach, Slek

Headaehe, Giddiness, Fulness and Swelling aflter Meals, Dizziness and

BEECHAM’S

FEMALIS

THSE

IFOR
“A priceless boon, a treasure more than wealth;

These are FACTS testitied continually by members of all elasses of society, and one of the hest puarantees o the nervous and debilitated is,

BEECHAMN'S PILLS have the Largest Sale of any Patent Medicine

MLIS ARE

IVorld.

11 Hun.- i '1 Al o, anl
Fwid t’* Y T Ul

wn the

Prepared only by the Proorietor, T. Brrcnam, St Telens, Lanecashuoe,

Taves ddone it in conmtless ensaes,
try one Box of these Dills, and they will be acknowledged to be

Worth a Guinea a Box.

ey,
i"n'-l'r

Drowsiness, Cold Chills, Flushings of 1leat, Loss of Appetite, Short-
ness of Dreath, Costiveness, Scurvy nml Motehes on the Skin, Disturbed

Sleepy, amd all Nervous and Prembiling Sensations, &e, lﬁ{!.
dose will pive relief m twenty minutes,

The first
This is no fiction, for they
Fvery suflerer is earnestly invited to

the banisher of pain, the key to health.”

H’ul-t by ol Drappists and Patent Medicine

I dealerss u\:*l*.x\lun N. I,
1'On .

FRETIHN ORI

Eolipay Design, No, 109

J IT. SKINNKIL & Co., having Diasoalved Pavtanershoip, ave otloom,
PATTERNS and 100,000 1L, of Solud amd Ulwes-Ply L2 IG'TY WGHH
Al immen @ juranny ol "T'OMOLS, l-"“ 'l = N, as o S LA™ o ovmedueement to then
4,500 14, Books of Fr otwork Pattor mM, cach contmmmge Pwelve Loy
retail m bews Uhiam sl andd many at gl and gl each ) alsa
,~00 2n, 'lhl. Boolks of Frotwork Pattorns, vontaining
at ol rh . Lhese Hooks,

Twemty Sheots

will teveive a as tal, ook,

N,
OINMNOR'TUIOINITTY

w16 per Cont. on miders amountdingg 1o sw,

N.13. -A HI‘I]I'IFJI!I B

L0 1os,, el vipw ol

AMATEURN ()I h()lf[ SN YN .
THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES.

b Frorinons "'hl'lll ko i liddling 2650 000 FRFTWORK

N eneeys
Wi sbavige a1
Ssheets

Wy, N1 in,,

X375 in Value, will be GIVEN AWAY.

Avatenr costomers ovdering ss worth of desgzns tom Catalogue will be pnesentes] with o

An Allownnoo of 10 por Cont. /» gocds will b mnde o all mised owders o Wil
Fhox vodu 4

AND ALL AGES.
EASILY LEARNT.

Lo LOOO Gross of FI{LTE.&WE, besides
fat nn'lrl Al ovinee,

eantstully ithogiaphed, none of which would be sold

ol ew designs, many of which would retail

ol the abiove 11 Dooks,  Those l'lfl.tl‘riﬂﬂ' 108, worlh

cimall Tonls, Saw Mades, and Designs, amounting
T AR .:r."ll"','r o Fovadfe M hrmes,

'O BIMGINNIRS

T Ty

Complete Feetwork halpif, compriang 12
s, Handbook on Fretwork), A w
for s, O, Odathies on Cand, as, ol
jast fvee, 1 Ill

N ]' W CATALOGUES of Machines, Designs, Wil
amd Varnishang, price g, post tree, A Seecomen Noapouny Frotinn 1«
gits, Food Chests, efve, al Greatly Nedwooed P'rices tosicae. NI

H ﬂKINNER & GO.' Maansilas bnrers o Bastwea b Materkals,

W e pasinman,

uw e Steel Foan,
Arehimodion D edll, waly i
amd os, ol post free,

.I‘III‘I"l_ il i
Wall fraon et

'rioe Ml

JI

Fomty el Sawe,
lam e sl Phives e,
Ot omd qualiey assontesd planed Fretwond, s, ol

wilh 6o Bl sniomne,
v AMNT GILA

AN asvialenss prsastdt e STTTENTITT wl b veemmt e,

FAST DrErriraan,

Awl, Fale,
will lwe

o I h S B I_'u.'llh suthicient Maned "a'trlh'.'rll and
NENT R ITES with each set,  Post fvee
st e, os, I TRT l.l-luﬂ. l.li.l.ll"l; 38, §
amed tadl warrnetions for Fret t'.ll‘lil'li':. |‘I1-“t|"lir'lﬂ,
A1 S ik e h Cadaceme alse a list of Designs, Qui-

ArrLy-=-
NORI'OLK.

Aind'w smenfion pha Pade o a1,
SCIENTIFIC AND ELECTRICAL MATERIALS, |  cwneoe
MWith every Appliauee for the Construation of bilectrie, Optical, and | Tllu Alit 0[
Selentifie Apparatus, i
Cameras, Lenses, Stands, Sensitised Paper, Dry Plates, and all | Cooking by Gas.
I"hotopraphic Requisites, | _
SEND FOR ILLUSTRATED CATALOGUR, 4 STAMDS, Hy Masin Jrany Son.
: 2 =X I Ll lunmbealed
PIolCE. TALIION & CO. LIMITED, |
rare DALE & Co VAN B & o any, L lmiteld,
I ] iy i { e rl‘-lrl.‘ I o,
i, LUDGATE HILL, LONDON, E.C, et il

B EARLESHEEEY THB.

BIRI‘EBEGIK BAINIL,

Houthamplon Maildings, Uhiancory Lane, London,

THREE per CENT. INTEREST allowed on 1K
POSTETS, vepayable on demamd,

TWO per CENT. INTEREST on CURRENT
AUCCOUNTS ealoulated on the mammmonm monthly balances,
when not dvawn below § re,

and Sokd,

OW TO PURCHASE A MTHTOUSE FOR O TWO
GUINEFAS PER MONTIE o A L0 0k T AND R,
FIVEIC SHE LN PR MONTHL with immediate puw

weaslon. Appldy at the thee of the kG PRBGEOLIY T ANID
SOCIHITY, as alvwe,

The MRRIECK AT MANACK, with tall pavil wlars, post liee
i ﬂ|l|l|lll"nll. b g2 ANCTS HAVE NS LI ; (XTI

| TOO S N ?(*J\'-'JJ---.T OLS

MOSELEY& SON
323 . HIGH . HOLBORN .

"200 PAGE -CATALOGUE,

BY . POST s

CARRIAGE. PAlD"

New Books for the Sea.son,
| 1890-91.

A List of Messrs, Cassent & CoMPANY's
‘T M ¥ B YT e . . .
liow Patent U‘Imullrl;li Bench for gnﬁuwir J.f"‘ theoming Volumes will be sent post free

P wticonn, Mitses, e v, Holalos, ai w oy u hie ! » .
: - AT :- ”III-I‘IHI . d ” .w l i 'jl" ‘,‘ﬁf‘!'l ffrfl'" frj

LEWIS & LEWIB, /£w, imeews, ( amirndge Heath, |
JFMF#, N.A

Cassiit, & Comrany, Limeren, Lwdgate Hilsy London,

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

STOUKRS, SHARES, sl ANNUFTITES Parchased | ':

NANDOW'S fivnonus Trainer, A0HHo, wriles [

"Pusnbine Lansment i the finest thing in the world to
'|||l1."n the s les amd o impart strength. 1 strongly
e s ase tooall athiletes”

NEVER FAILLS to give immediate Relief and finally to
Cine 1 e of Musonlar and Chironie Rheumatiam,
onl Stitness of Jointa, Bprains, Brulsea, etc. Also
et e e os e Bronehitis wnd i‘hruut and Ohost
AN blonn,
s e 1o rimosiars From Meoicat. Mew,

Ehie ool il Pl s e 1L R TL The Mrinee of Wales writes e
oA il g osve wy prodent s el reliel ax Ster's Poamlline,
g N oae N M e te wribes s " Admidrabde In Thioat Aflections.®
| e ye i waile S Prambline cured e In a severa bironchial

N vneaad Prear savs s Sieun's Pumiline Is rellable and

58
LT

PFeive s 1hed, and Pa, el ner Rottle,
i/ T duimn FRv gagfape, Fiyvie
d. & 4. STERN, 02, GRAY'S INN ROAD,
LONIDYWIN, W,

A wark on the " Home Use of Pamiline *
npphieaton,

L ey, e Ii'

sent [ree on

DINILICOCIOUN

TEMPERANGE DRINKS.

™ « Hnilun;i ‘Hnn In-
/i oxic n aar,
| Mason * th ;
RONnCON I.'-r-.ulu-n in a law
minutes o dehickous Tempwr-
ance Wine or Cordial, Ginger,
tirangs,  Raspberry, Dack
Curvant, 1.Ime I ral, st
i One Tableavoonfual
i o Manon's Axtract of
Marbe viakes one wallon of
sjrlandisl Neer, rn'lrnhlnu and
il won-intoxlcating

A Sample Bottle of
| either Lanence or Kx«
tract menton receipt of
g stampn, or a bottle of

each for 15 atampa,
— AGENTS WANTED,

NEnnALL & MASON, Nottingham,

i;l-llll'l- 1-11-1--_- --.....’.-
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the Marvellous Effect produced by
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proper Natural
Substitute for
Mother’'s Milk.

TVYTVYYYY

[.etters from Mrs, |
ROBERTSON, Gloster |
I Touse, I arders Road,
Peckham, London,
and the Rev. WALTER
ScoTrT, Peckham,
[.ondon, which may
be scen at the Marl-
boro' Works, wvcrify

w5 . 1‘-..—!- E“ = '

the above. =
WILLIAM GALLANT. Age 18 Months. Weight I8 Ibs.

B

WILLIAM GALLANT. Age 12 Months. Weight 9 Ibs.
Samples, Pamphlet, and Prospectrus Post 'ree on Application to

G._MELLIN, Marlboro’ Works, PECKHAM, S.E.

1

, . Invalnable as a | — — —
& (M stxenctnening anaza. | DISEASE orismmro 5 .77, %
| uscu ur‘WEAKNESS peedily |

Vigﬂl'ﬂ.-tillg BBVBI‘&EB. or Organic out Poisonous Drugs
&
to be

S o e or Quack Medicines.
= +'ﬁ
Healthy

I I d i SpCI]Sﬂb I e fO |" ﬂﬂ ‘1iC h i I g G I‘ﬂViBS, " Invalids should know that there is positively no
and SLTODE

r Nerve Tonie and Health Restorative agent on
permanently

p PCPﬂPi ng SOU ps, Entreesj &C. i carth so valuable and harmless as Nature's
should wear one

own remedy, * ELECTRICTTY."
of these comfortable

|
Pure, Palatable, . . | Mr. C. B. HARNESS,
. | Prendent ;}".:l ‘; :r' ;1';!'..:.: :lr.:l; .II::::"M.'MH af
IIISt&IItly prel-jarEdl F {_Tnnﬁ:lrnil:.r rc-'uhlmr:rul#. all 51‘|ITrrrrl.
Apphiances,

from KHEUGMATIC amd NERVOUS
AFFECTIONS, LIVER and KID- MR

ALL

who wish

Wil KEEP ANY LEN{}rIIII O "TIME. NEY  DIsEAsEsS,  LADIES They are guaranteed o
} AMLMENTS, or any form of produce a mild, scothing,
AY j‘! f} ; I *; ‘Ir‘- l' -'I , r!!!:-!{‘; | l.ocal or (seneral lltln“lf, to ins ;Em,‘[in:‘ il‘l'l[‘lf.'fl.f!illbjﬂ

current of Electricity which

AMArrEUR PI{ T . “Jr'.,“"'.,HI'FI.HI:JFR - Eﬂ.h._ : cpeedily vitalises every Nerve,
EUR PHOTOGRAPHY. ', % WWen S ¥, | | ELEGTRIPATHIC iy e

J. H, 8, & CO, have now a laree Factoay, Muscle, and Uhgan of the Dody:.

T I- . A AT b w0 |||-u-||_|'.'| m lier s |,l|rl. il Biww CORT AT T T :'1 I=
‘__ . - d ' ot b v Tesively Bor the manatacture of Phot ot e Ajpea BELT "
MEY vl Fvery dew s plawm o 4] Thoy Prevent and Cure all

wear his Patent

CHEAP SHETS FOR BEGINNERS, '

38 Theo Eclipse Camera HSet, 36 Thousands of V R NERVOUS AFI‘ICTIOH:.
P b, o omsaatimge o a Pobished Mahogany Shiilling Bell ws, Tﬂﬂtlull'}"“”!- "-:'-" and are invaluable in casos
1 e Ik e e e 1 e, Sr—— % v RHEUMATISM.
:;.T |:-I1.l:|l:l :ljl":';llllti:::lh:::ur:'ll:;?l::l:-i 55;;:!h:lll:.:':.l:llr‘:::‘E;ln:':r;l:.u IE,, fqh:l_‘ri,.;r:: i v" H I T E FOI:. i"';{;L Sufferers should call "ﬂf"hl"l“l Illll'h ﬂnfﬂi;‘:
Foare el 1'.-.l_h.,.1.. ' . wpect the T.’lﬂ"lﬂllf‘-‘ '!"-'f Testimon

78 Complste Photographle Outfit. 7 8 rec=ive.! from all classes of society.

Compwlameg FULIPSE CAMI BA O SET. as almwe = alen
VI TERGEAPING PRINTING AVPARATUS, consdsting
4 Hardweoru] Printing Frame, with Brass Spring Mack, Seom
twrdk Allveminised Paper, Gold Tominge S dution. Ficing
woution, fdass Rewle, Carda for Mounting, wih et
TR Alsey Hlarilwiosidd 10 I.H.: I o Sl ol
Fownssang € hah, Price 74 6l Securely g kedd, peset free,
ey *al I (LR & h"'-l i v oFlable woewl o sem, wilh Funingss A bic) andd
Ieather steap, a¢ in illnsteation, o1 retia

o108 Stanloy Complete Outfit. 100

CONSULTATION FREE o/ Charve, j.rru-rlm:;
ar by letter, om all matferr refaling i@ HHeallh and |

appication of Curative Bilectricily, Massage, ond _"-;‘ﬂ..'u.i
My hanical I wercites, [f yowu cannet call, wrile for Degcri)

Ficg Jamph'ep and Preivate Advice Form

Note Adidress—THE MEDICAL BATTERY CO, Lid,

. Ins liling  Polishedd Mahogany @ gmern, with Folding 1 all
.'!'I'Il" 1 : *lll Il _-1_ LR | |'|. 11 PR ',. I'I- ri Vo] "l ll'l. :“lhlll" 1] ||‘|I‘.1“|1.|'|..l .. N, W I[‘h legther < F i), 1] .I-:;-' t ther | ON W
o e e e S S S B | 52, 0OXFORD ST., , W.

. 4 I‘:l ] I E T . '1- =W ; | nrl «itinfaction, and v returned un nlarad within thr=e dayys of | iCorner of Rathbone FPlace), L =Ry
i L - wEt L L LY | " i 4 i ¥ ¥ penaraling, wil in . i ¥ My
von Wit tsomn, 39 0 S, gert Reewe ey CHeingus of Paakraphic Appatatin, with sver | AUl Communications troated a3 STRICTLY PRIVATE & CONFIDENTIAL By
B Mg dacas v PANINERSMIPE we are offering DLetter O rae, 8§ ' 1 1

: : ! erae, Stande, Decks, &c.,
af Ay ¥ P osteeet '] fid iver llﬂ“., Illﬂﬂﬂililt Lin th‘ljf F:-rnf'. il..-;f i \,[‘II“[.r..'H'.-'lF 1;11-_.!_ e
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