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FOR ALL WORKMEN, PROFESSIONAL AND AMATEUR. 

VoL. IV.-No. 160.] 

W O RK W ORLD. 

THE 'police authorities in the North are 
taking to the cycle. The Chief Constable of 
Lanarkshire, we hear, is making inquiries 
with a view to mounting a portion of the 
county police on bicycles. It remains to be 
seen how far the plan will prove successfuL 

* * 
The Volunteers have already a number of 

cycling corps in various parts of the King­
dom, and fresh corps are being formed-

• 
one of the latest being the Queen's Rifle 
Volunteer Brigade, Edinburgh, the cycling 
contingent of which is already fifty strong. 

* * 
As an "up-to-date " substitution for the 

decorative trades' gold leaf, the great dome 
of the Administration building at the 
Chicago Exhibition, and the four smaller 
domes, are to be covered with aluminium 
b1·onze, a newly discovered amalgam, which 
is said to glisten brighter than gold. The 
eost of the foregoing will be about £11,000. . 

·x· .. 

Just recently an Electrical Engineering 
Co. of Bradford received an order to instal 
250' incandescent lamps in the Vatican 
Bazaar held in the Leeds Town Hall. The 
whole of the lamps were erected and burn­
ing by 12 o'clock next day! Smart work 
this ; yet the cables were fitted in accord­
ance with the fire insurance rules, and to 
the satisfaction of the Borough engineer. 

* * 
The bicycle is now being recognised in 

military circles as n. means of rapid loco­
motion, although the Government is some­
what chary of supporting the movement to 
any considerable extent. Some of the 
military experts are, however, enthusiastic 
over the capabilities of the cycle as an instru­
ment of great utility in the bands of scouts 
and messengers. 

*' * 
A m!U:hine for sewing account books has 

at last been met by an invention which is 
being adopted as a labour-saving machine. 
The system of sewing is much superior to 
hand work, and books can be sewn tight or 
slac~ as desired. It is capable of producing 
all kmdR of work, from small memo.'s to the 
let.lger; from one to six needles can be used. 
It i~ easily learned, and gives no bad work. 

[All Bights ,-eset"Ve(t.) 

SATURDAY, APRIL 9, 1892. 

A new water cycle has been lately con­
structed a:.nd experimented with. The cycle, 
which takes the form of a triple boat, is 
propelled by three riders, who set in motion 
a screw propeller similar to that of an ordi­
nary screw steamer. It travelled at the rate 
of ten miles an hour on its trial trip, and is 
said to be capable of greater pace, The 
trial seems to have been satisfactory. 

It will be both an interesting and amusing 
item of reading for our operative paper­
hanging readers, that in the City of New 
York the custom largely prevails of trimming 
the wall-paper after it is pasted, length by 
length. The idea of this is, that the risk of 
getting paste on the front edges is materially 
lessened. What would be thought of a pro­
fessional paperhanger on this side who could 
not paste his lengths clea.n ~ . , 

The Plumbers' Registration Bill, under 
consideration of Parliament, is, it appears,· 
causing a considerable stir amongst the 
ironmongers of the country, ana energetic 
measures are being adopted to ensur~ its 
rejection. The ironmongers contend that 
the passing of the Bill will create a monopoly 
injurious to them, master ironmongers being 
debarred from taking a registered plumber's 
certificate unless they can handle the tools. 
This is unfortunate for the plumbers-but 
what will householders say 1 

[PRICE ONE PENNY. 
• 

of tightness, throw the' bronze up in small 
flakes upon the surface ; this being placed 
across the two middle fingers mali:es a good 
rubber to brighten up the new shoes. The 
frict~onal heat given out in the brisk rubbing 
causes the bronze to leave the loose and 
adhere to the tight leather. 

• * · 
The pr<;>cess of embossing ordinary wall­

papers has this last few years been brought 
to a special degree of perfection. So admir­
ably are the plain and cross threads and 
fi.~res of fabrics imitated, that the play of 
light, which heretof~re has been the par­
ticular artistic quality of silk for wall-cover­
ing purposes, can be made to imitate the 
surface-sheen of this and almost any other 
fabric. That which is being done in 
ordinary papets is now carried to equal per­
fection with relief wall decorations. We 
have seen some inexpensive effects in this 
product that would require the skill of an 
expert to distinguish, without touching, from 

.stamped leather, tapestry, and other fabrics. 
J apanese leathers continue to hold sway for 
artistic effect and brilliant display at a 
moder~te outlay. The richness furnished 
by the cheap lacquered metal cannot be 
rivalled at the same cost by any home 
application· of skill and labour. 

* 
One of the most striking aspects of 

. decorative trades' development is the ten­
dency to separate the branches having · a 
direct connection with applied art from those 
related to purely ~uctural or sanitary 
s.cie~ce. Interior decorltiM painting, glass 
painting and staining, the · a-modelling of 

. a:.partments, and the uphols ranches, 
are getting gradually, but universally, 
absorbed into one business, under one con­
trolling 'mind-the "interior architect," or 
"·specialist in decorative interiors." Plumb-

' ing, gas and electric lighting, heating 
apparatu~ and ventilation, require to be 
directed by those possessing special scientific 
training as well as craftsmanship. It is 

.. readily granted that very few architects ca.n 
* • possess the special know ledge which qualifies 

The Manchester lath-renders recently held 
a meeting to consider the best cour..se to take 
to prevent the extermination of their trade 
in this country, for extermination will 
evidently result if the imports df ioJJeign 
laths increase at the same rate as t hey have 
done in past years. The foreign laths arre, 
Swedish, and are made hy paupers. Thus 
the cost of production is smal~ and the laths 
are imported duty free as sawn timber, 
instead of fully manufactured. articles, which 
they really are. It was decided to question 
candidates for Parliament on the subject. 

Bronze kid is still being very much wol'n dealing with both the above-mentioned 
for ladies' evening boots. It is as well, exhaustless divisions of modern work. Hence 
therefore, for those who make such, to the growing division of responsibility, and 
know that the odd cuttings, such as the the near prospect of three recoanised classes 
shanks and flanlts of · the skin, . being loase,~ of architects-the "structural/ the "decora­
will, if stretched the reverse way of,their line tive," a.nq the '~scientific.', 

• 

• 
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JL\.~0-WORKING OF SPECUL.l FOR 

'f HE NEW'fONIAN 1'ELESCOPE.­
BY EDWARD A. FRANCIS. 

.WHAT 'fH'F. NEWTONIAN TET.ESCOPT~ YS- MF.TAL AND 
U l.A:4$ SrecULA-HJ.:nr.cnNG AND Rr:~'HACTIXG 
'!'~: LE::!CUP£:>. 

I PJtOPn::;E to set out plainly n.nd briefly a 
few notes on the manual process of grind­
ing, polishing, testing, .and silvering, glass 
specula for the Newtoman telescope. 

In the year 16/4, Newton made the firgt 
reHecting telescope of the pattern which 
bears his name, having previously given up 
the attempt to make an achromatic refract­
ing telescope. 

The fin;t New­
tonin.~t telescope was, 
I l.>cheve, barely six 
inches in focallength. 
The curious ma.y 
verify my recollec­
tion, and at the same 
time see an engrav­
ing of the instru-
ment in the"Trans-
acti~ns of the Royal Society." 
As hkely to be of more pra.c­
ti?al use, I give instead, in 
Ftg. 1, a sketeh of a modem 
pattern N ewtonian, simply mounted. 
In Fig. 2 the action of the instrument 
is shown. The large concave speculum, 
_-\, reflects the light rays back to a point 
B, where, if uninterrupted, they would 
form an image of a star, or oi whatever' 
other object might be under examina­
tion. But, if the observer looked down 
the tube to examine this ima~e, his head 
would block away nearly all the inci­
dent light. To avoid this, the con­
verging reflected rays are intercepted 
by the small flat mirror, c, and tumed 
aside so as to form the image at D, 
where it may be comfortably examined 
by means of the magnifier, E, called the 

• eye-ptece. 
At one time the mirrors A and B were 

made of speculum metal, an alloy which 
could be polished to an intense bril­
liancy. To successfully cast this alloy 
was, however, a very difficult task, and 
failure was frequent. 
Too much tin ren­
dered it so brittle 
that a slight blow, 
or the expansion of 
a few drops of water 

WORK. 

fully polished to the necessary curve, and 
then a film of pure silver, not more than 
IT~o1oooth part of an inch in thickness~ was 
chemically deposited on the polished surface. 
When the silver tarnished, it needed but to 
remove it with acid, and replace it with a 
fresh. ~eposit, the basis curve of glass 
remammg always perfect. And glass could 
be so much more easily and satisfactorily 
worked than any speculum metal, that the 
refl~cting te.lescope at ~>nee took its place 
aga1.n as an mstrument m common use. 

I add one or two facts in anticipation of 
questions :which are likely to be asked. 

• 

[No. 160-.A.pril 9, 1892. 

:MICROSCOPE EYE-PIECES. 
BY 0. BECKERLEGGE. 

ONE of the best proofs of interest taken in 
any subject is when the said subject is made 
to pass uBder criticism. No one can com­
p1~4t when this is done in a generous, friendly­
~pmt, made for the purpose of helping to a. 
JUSt conclus10n. Indeed, this is the very 
soul 0f all advance in improvement: with­
out it there must be stagnation and utter­
sterility of ideas. At the same time, the 
main purpose of the writer must be made· 
the subject of criticism, and not what the: 
critic would import into it. 

'l'o gt·ind and polish the lenses of an 
achromatic combination for a refractinO' 
telescope is a task much more difficult tha~ 
the grinding and polishing of a glass s-pecu- r-i 
1um. In the case of the speculum, ordmary 
glass may be used, and one surface only has 
to be worked ; whereas, in the achromatic 
combination (to quote the significant words 

! 
These reflections 

were occasioned by· 
some remarks 
made in a friendly· 
way by a corres­
pondent on the de­
sign I gave some· 
time since for a.. 
microscope. Ex­
ception was takent 
to the fact that 
chief attention was. 
given to the 
" brass " and but. 
little 'said about 
the "glass.'' W el~ 
that was the 
writer's intention. 
Our critic said 
that the bra.ss­
" 'ork to him was: 
"mere child 's. 
play," and so he· 

of a practical optician), "the glass for each 
lens must be of perfectly uniform density 

Fig. 2. 

Fig. 1. 

B 

J 
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made light of it;. 
but, as his know­
ledge was some ... 
what scant on op~ 
tics, his require-
ment was informa­
tion on eye-pieces,. 
etc. Very good ;· 
but one wonders 
how many find the 
brass-work "child's 
play." From the 
writer's standpoint:, 
the arrangement. 
of lenses is men.\. 
"child's play," and 
has been for fort.v 
years ; but it i:;: 
only during the 
last few years that 

in freezing, sufficed . . 
to h tt •t. h.l Fig. 1.- A Newtoman Telescope (by pe.rmission of Mr. G. Ca.lver, F.R.A.S.). 

s a er 1 , w 1 e, Action of the Mirrors. 
he has acquire<.~ 

Fig. 2.-Section, showing the anything like pro-
on the other hand, 
the addition of copper, while it toughened 
t he metal, gave to it, at the same time, a 
yellow tint, and seriously affected the re­
flecting power. And even when the alloy was 
cast it was very difficult to grind and polish. 
Yet good t elescopes were made, and the re­
flecting telescope reigned supreme until the 
secret of combining flint and crown glass 
lenses, so as to correct the chromatism which 
baffled Newton, wa,'3 discovered. Then the 
re Hector fell into comparative disuse, because 
of the difficulties connected with its manu­
facture. An achromatic combination of 
lenses, once completed and matched, never 
rec1uired retouching; whereas the metal 
specula often tarnished, and had to be re­
polished, and perhaps lost in the process the 
exquisite curve which made them valuable. 

But, in 1856, the plan of forming specula 
of glass covered with a silver film was 
tried experimentally, and the experiment 
succeeded. The glass was ground and care-

and ascertained refractive index . . . . an 
elaborate process shows what curves are 
necessary, and then comes the grinding and 
polishing of at least four surfaces, and lastly, 
the edging and correct centring of the 
worked lenses." 

The difference in the labour is shown in 
the price of the finished work of the best 
makers. A nine-inch silver on glass specu­
lum by a workman of reputation may be 
had unmounted for less than twenty pounds; 
an achromatic combination of the same 
diameter, also unmounted, is catalogued at 
two hundred pounds. 

Very little, if anything, is gained, so 
far as common astronomical work is con­
cerned, by the use of the expensive lens. 
I t is, of course, better for some purposes; 
but in planetary and lunar work, and for 
ordinary star-gazing, the advantage rests 
rather with the comparatively inexpensive 
speculum. 

. ficiency in me-
chanics. Ho, perhaps, both the writer and 
his critic have made the mistake that those 
subjects which are child's play to them 
must of necessity be the same to others. It 
is to correct such an error, if it be one, that, 
be seeks to offer a few words on the con-
struction of the eve-piece of a microscope; 
and, first of all, just a word about eye-piece:; 
in general. 

There is this difference between the eyer 
piece of a telescope and microscope : on a 
telescope a much higher power can be used 
than on a microscope. In the former, a 
long focus object-glass is used, consequently 
the image is not magnified to any great extent; 
the main magnification is made by the eye; 
piece. In the microscope the object-glass is of 
short focus, and conseq_uently magnifies the 
object in proportion. For example, suppose 
normal sight is 10 in., then, if. we use a Jer~~ 
which has a focal length of 5 m., t he eye lS 
brought twice as near to the ohject, and 

• 
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consequently the object will appear twice as 
large. Or, if we use a lens 2~ in., then the 
diameter will .be ma({nified four times, and 
so on, up to ~ an incn, or othet: high power. 
Of course, a high-power eye-piece cot~ld ~e 
used on any object-glass. But there 1s t~ns 
drawback: in all obj.ect-glasses of high 
power, except tl10se of the hi~hest possible 
quality, there will be some !1ttle defect; 
and to use a high-power eye-p1ec_e would be 
to magnify the image of the obJect defects 
and all. Thus, from the construction of the 
instruments, a much highe.r power eye. piece 
eau be used on the one than on the other. 

Eye-pieces for the microscope are some­
times designated .A, B, c, D, etc. They con­
sist of two lenses : a large one nearest the 
object-glass, called the field lens, and a small 
one nearest the eye, called the eye lens. 

A general rule for diameters is that the 
.field lens should be twice that of the eye 
lens ; thus, if the field lens is 1 in. in 
diameter, the eye lens should be about t in. 
in diameter. The rule for focal lenE}th is 
that they should be as 2 to 1 ; thus, if the 
field lens is H in., then the eye lens must 
be if in. These are placed with their plane 
side towards the eye, and one-half of their 
combined focal length apart; thus, It+!= 
2t+2=H, so that they would be 1~ in. 
a.part. A stop must be placed between 
these at the focus of the eye lens, the open­
ing the same as its diameter. 

To determine the focal length of the eye­
piece, proceed as follows : Multiply the 
focal length of the lenses into each othe.r, 
and tl1en by·2, and divide the product by 
the focal lengths when added together; thus, 
11 x~x2-1.1. · 1.1.+~--2 · 11. · 2-.a. so 2 :t - 2 . 2 2- . 2-:- -4, 
tliat the eye-piece constructed by these 
lenses would be t in. focal length. 

The following are given by a manufactur­
ing o~tician :-
1. Eye lens, 1~ 
2. , 1 
3. .. ~ 
4. " t 

Field lens, 3 
, ,, 2 
,, " 1~ 
, u 1 

Distance apart, 2!. 
u " 1!. 
, ,, 1~. .. 
J) ,, ... 

In making eye-pieces for the telescope, 
the relative focal length of field lens to eye 
lens is 3 to 1. In mountin~ the lenses in 
their cells, the plan already given should be 
followed. With these principles, any clever 
worker in brass should find no difficulty in 
making any required eye-piece. 

• 

. HOW TO MAKE A VANI SHING LADY 
CABINET. 
BY E . .A. S. 

FROM the above title the reader, no doubt, 
will imagine that a cumbrous and complex 
piece of mechanism is about to be de­
scribed. This, however, as will soon be 
se~n, is not the case, the apparatus being 
fauly portable and of exceedingly simple 
co!lstruction-so simple, indeed, that one 
might well wonder whether any· audience 
would be taken in by it at all. · That it is 
so deceived is the personal experience of 
the writer. 

Briefly, the course of the trick is as fol­
lows : Tht: curtain havin~ been rung up­
or, what IS the same thmg, the drawing­
roo~ fol~ing _doors swung open_-~n oblong 
cabmet 1s disclosed, covered 1mnde with 
bl~ck ~loth, and furnished with sliding cur­
tams m front. A committee from the audi­
ence ~re ~hen invited to make a thorough 
ex~mJ!latwn_ of the concern, particular 
attentiOn bemg drawn by the exhibitor to 
the fact that there is no mode of exit 
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except through the front. When the com­
mittee have satisfied themselves o,n this 
poipt, and have returned to their seats, the 
young lady is introduced, and a. chair placed 
m the cabinet. She enters it and sits 
down. The c·urtains are now drawn, the 
exhibitor remarking " that·the fair medium 
is being rapidly precipitated through spac~." 
The audience look unbelieving, as well they 
may; but, the curtains having been thrown 
back, their incredulity soon merges into sur­
prise, for certainly the young lady has gone, 
leaving the empty chair behind her. Nor 
is this all : for by a reversal of the process 
she reappears as mysteriously as slie van­
ishes. 

The accompanying illustration well repre­
sents the cabmet devoid of fit~ings . . J.., B, c, D 
are four uprights carrying the rectangular 
framework, E E, their lower ends being 
rounded off for insertion in the blocks, F, F, 
which are bored to receive them ; th.eir 
upper ends are also drilled for the reception 
of the large screws, n, H, n, H, which pass 

H 

• 

• • . 

V&nlBJllD.g • 
• 

through, clamping the framework together, 
and fixing it to tlie uprights. Meti:\t wash~rs 
are interposed between the heads of · the 
screws and the wood. Cross-pi~ces from A 
to B arid D to c ensure further. rigi,dity.-, but 
are not absolutely essential. A. cui-tarn rod 
and brackets complete the skeleton of the 
cabinet, which is now ready for draping. 
The best dimensions to vanish a full-grown 
person are : 6 ft. high, 4 ft. deep, ~nd 3 ft. 
6 in. broad ; for a child it may b"e made 
prop<?rtionately smaller, but it must always 
be fairly deep. · 

Three pieces of black cloth are now re­
quired (any cheap material will do, provided 
it be not shiny) : one, 15 ft. 6 in. by 4ft. ; 
two, 6 ft. by 3 ft. 6 in. The larger is tacked 
on inside the framework, and forms the 
sides and top, one of the sm_a.ller le~gths 
being similarly fastened to the back. Small 
drawing-pins, with their heads :pa1nted 
black, are preferable t o tacks, whtch are 
difficult to remove without 'injury to the 
fabric. Four li~tle black ~y.e~, s, s, s~ s, are 
next attached m the pos1t1on sho\yn, 9 in. 
or 10 in. from the back, and a.corresp·onding 
hook sewn on to each corner of the remain­
ing piece of cloth. Sliding curtains 1n fr6'nt 
and a dark rug for t he floor finish t~e ap-
paratus. • 

• 

. ., 
'! • 

• • 
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The working of the trick bythifl time will 
be pretty obvious. The young Jady, ]J ftving 
the material concealed about her pcrsun, 
steps into the cabinet, th<Y curtains being 
closed after her. She then rifles from her 
chair~ quickly secures the cloth to th<.: r;truc­
tnre Dy means of the hookfl and eyes, and 
takes up het· stand behind it. The cabinet 
may now be opened, the audience lookiug in 
vain for the medium, who iH safely en­
sconced between the false and real bn~;k , the 
increased shallowness being irnpcrcef''-iiJie 
to the keenest eye, especially if tlw s iding 
curtains are extended r-;o aB to hide the ex­
terior sides. Her reappearance is, of course, 
an equally easy matter. It iH a good y,lan 
to place two unshaded lampH to tltc right 
and left of the cabinet : these dazzle tl1e 
eyes of the spectators, at the !:ame t ime 
giving plenty of light; but care rnuf'.t b' 
taken to allow no direct rays to fall on the 
back. 

. The performer can, if he likes, allow on~; 
of the audience to mount guard behind Hw 
cabinet during the performance. This, how­
ever, is open to two objections : in the first 
place, the spectator-or, rather, non-spe<:ta.­
tor-may want to see some of the fun !tiro­
self and come round to the front, when at 
such close quarters the secret might reveal 
itself; in the second place, there is a y,ossi­
bility that, owing to natural curiosity or 
mistaken zeal, he may be~in sounding t he 
back of the cabinet with his fists, which at a 
critieal moment would be decidedly awk ­
ward for the exhibitor, not to mention t h f: 
ml3dium. 

THE ART OF STAIRCASING. 
BY GEORGE F. CHILD. 

lNTRODUCTJON-1\IODELS OF STAIRCASl-:S- STOnEY 
RoD-HKrGHT, GoiNG, AND \VmTH-Rc•r:(; H 
SKETCH-DEP'rH OF J ·ors•r, POSITION OF W J:"· 
DOWS, ETC.-SETTING OUT lo'RO?If Ron-NUIB£1\ 
OF TREADS AND RISERS - PROPORTION OY 
TREADS AND RISERS-0RDINAUY SIZES Of' 
STEPS l<'OR DIFFERENT CLASSES OF BUILDI~(;l; 
-SETTING OUT NU1!IDER OF TREAnS AND RISERS 
-DATA Ji'OU SCALE DRAWINGS-DESCRIPTI ON 
OF DRAWING--LENGTH Olo' STRINGS-PITCH­
BO.UW-",VEDGE" STRIPS- \VOnKING THE 
STRINGS-USE Ob' "ROUTER "-NOSING PLANE 
-ENLARGED DRAWINGS-FORMS OF RAILS­
PUTTING STAffiS TOGETHER. 

1nflroduction.-In writing the following 
·course ·ef articles upon the art of staircasing. 
.J had in view the great number of young 
men in the trade who, though good joineri" 
perha~s (having had no opportunity), were 
not ' in it" at making a flight of stairs. 
My endeavour, therefore, has been to supply 
this knowledge in as clear and simple a. 
manner as possible, by giving full instruc­
t ions, with the aid of suitable drawings, of 

·all important and necessary parts. 
Though this series has been written for 

persons engaged in the building trade, there 
IS no possible reason why others should not 
profit by them. Indeed, I hope they may. 
for I feel sure that anyone desirous of taking 
up this interesting branch of the trade may, 
by close attention to the following course, 
meet with success; for, to my own know­
ledge (this, by way of encouragement), one 
of the best staircase hands in my district 
was for many years en<>agecl as a coach­
man, not even knowing the use of the tools 
till he had grown up. After this, who will 
despair 1 For always remember "what 
man has done, man can do." 

I would urge upon all interested in this 
wor~ the necessity of thoroughly making 

' • 
' 
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thcm-sE::lves master of the elementary draw­
ing:<, ctr., as shown and described on page 
53. There beiu~, a:; we all know, no" royal 
road to knowledge," we must make up our 
mimb for a certain amount of drudgery 
before becoming proficient in anything; 
therefore, as this page conta.ins the elements 
of stairc;lsit1g, we shall do well to master it. 
After thi ~;, each succeeding example will 
hecome easy, n:> the student will be led 
from point to point in a simple and sure 
manner, thus interesting and exercising the 
mind. 

)foclt!ls.-To give greater confidence, I 
would recommend the student to make a 
model to seale-say, It in. to the foot­
•11', if only a part is taken (one of the string­
hoards, for instance), set out the treads and 
risers, cutting the string at top and bottom 
for the floor and landing, when it will be 
seen at once if the calculations have been 
correct. Having said this much by way of 
preface, we will proceed to business by 
examining the figures on page 53. 

StO'J·ey Rod.-The first thing necessary is 
a rod of a. convenient size-say, 12 ft. long 
and about l t in. square-for the purpose of 
taking dimensions of the J?roposed stairs 
from the building. We will suppose the 
landings and floors are cc laid"; therefore 
apply the rod in an upright position from 
the ground floor to the trimmer joist above, 
drawing a line upon it level with the land­
ing, as shown at H H on storey rod (s R, 
Fig. 1). Next apply the rod in a horizontal 
position from a "plumb" line, H H, as at 
G o, marking upon it " Going." Now take 
the width between the walls, w, w, .as seen 
in plan, Fig. 2. 

Ro~~(Jh Sketch.-We next make a rough 
sketch of the part of the building in which 
our stairs will be fixed. 

Dept/t. of Joist.-This being a very im­
portant point, as will be seen when we ex­
amine the following drawings, care should 
be taken in this respect by marking upon 
the sketch- Trimmer (T) 7 in. x 3 in., as 
at Fig. 1. 

Pusition of Windows, etc.-It is very 
necessary that all openings for windows, 
doors, etc., should be ·known in setting out 
our l:itaiJ·s ; therefore, mark U!»On the sketch 
their respective positions, with sizes figured 
in, as door 7 ft. X 3 ft., etc. 

Settin(J out from tlte Rod.-We now, by 
measuring our rod, find that the height, H H, 
is 7 ft. ; going, G o, 7 ft. 4 in. ; and width, s s 
(Fig. 2), 2 ft.. 6 in. 

K1m1l;er of 1'reads and Risers.-All will 
know tbat some stairs are easy of ascent, 
and others quite the reverse. Now the 
object of the staircase hand being to make 
his stairs as 11 easy" a.s possible, he must 
keep in mind a certain· proportion (given 
below) in obtaining tbc numbet: of treads 
and riser>;, and work as close to it as circum­
stances will allow. 

P1·r.rpurt?:on of 1'1 ·ea< ' ·: and Risers.-To 
ensure " ea.sy " stn.irs, the prop0rtion of 
lt) in. for steps and 6 in. for risers should 
be as noar.ly worked iu as possible, these 
being t:he standard sizes. 

0Hlhwn; 81'ze.~ of Steps fo1· dijfe1·ent 
Clr~sse.~ of JJu.ilJinrts.-Different classes of 
buildings, of course: req.uire different classes 
of work ; tlterefme, statrs of this description 
being only used in small houses, or as back 
~tairs for larger ones, smaller sizes may be 
taken for t.he steps, etc. 
s~uing ()1/t JYwn!m· of T?·eads and .J.?l:Se?·s. 

- NO\\', as 8 in. for treads and 7 in. for 
risers is a Yery good working proportion, 
we will see how it will work in. As the 
height, H, is 7 ft., we divide this by 7, 
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which will just come out 12 inches, making 12 
risers, there being in all staircases one more 
riser than tread (as the landing counts for 
~me). We have now to divide the going, GG, 
m to eleven parts thus : 7 ft. 4 in. divided by 
11 will, of course, be 8 in. for the treads. 
As economy of stuff is a verr. important 
factor in all builders' yards, it will be always 
well to consider in arranging the stairs 
how the standard sizes of board etc., can 
best be worked in ; as often, by placing the 
riser behind or on top of the tread, stuff 
may be used in without waste. The stock 
sizes for boards are usually respectively, 7, 
8, 9, 10, and 11 in. ; therefore, in the case 
before us, 7 in. for the risers and 9 in. 
for the treads will do nicely, as this 
allows the riser to be nailed to back of step, 
and gives on the step seven-eighths of an 
inch for nosing. 

Data for Scale Drawin.g.-Having this 
data to work upon, the next proceeding will 
be to construct a scale drawing to Fig. 1, 
sectional elevation, and Fig. 2,_plan. 

D escription of Drawing.-The working 
drawing should, in aU caies, be to as large a 
scale as possible-say, li in. to a foot­
as by this means any mistake will be 
exaggerated. First draw (taking particulars 
from sketch) the plan, Fig. 2, and divide 
the space between landing, L, and passage, 
P, int0 eleven equal spaces, and mark them 
from 1 to 12 (L) as shown, and draw all 
string-boards, eto., as in drawing. 

Next draw the sectional elevation, Fig 1, 
and from the floor line F L, at the height of 
7 ft. (by scale), draw the landing L, trimmer 
T, and architraves A . Now mark off the 
going, G G; next divide the height, H H, into 
twelve equal parts; then, by drawing lines 
from these marks horizontally to intersect 
with lines projected from the corresponding 
lines in plan below, we obtain the top and 
front edges of treads and risers. 

All we have now to do is to draw the 
string-board, s B. This is done by marking 
a parallel distance of about 2 in. from 
the top edges of steps, and a corresponding 
line under them at a distance equal to the 
width of string, in this case 9 in. The 
thickness of steps, etc., may, with advan­
tage, be left out 111 a working drawing, they 
only being drawn for the sake of descrip­
tion. 

As it is very important tha.t the treads 
and risers all be of one length, mark on a 
short rod the width of stairs, with thickness 
of strings on each end. Now, as the step_s are 
"housed" three-eighths of an. inch into the 
strings, mark that distance within the thick­
ness~ which gives the length required. NOW 
marK this on two treads; place one on the 
bench with all the others on topt,... and the 
other mQ.rked one on top of all. .rlace the 
two that are marked as nearly opposite as 
possible, and draw a line down the edges of 
all from point to point, square each across, 
and cut off. . 

LengtlL of Strings.- To obtain the length 
of board required for strings{ ta)te the 
distance between a and d (Fig. lJ. 

Pitch-board.-For this we require a piece . 
of pine-mahogany would be b.etter-about 
12 in. square by t- in. thick, with on~ angle 
planed perfectly square. 

Setting out PitclL-board.-Now space off 
on rod with compasses the number bf Jjs~rs 
(12), and mark the distance ab on pitch­
board, P B (Fig. 5), writing upon the boar~ 
"Riser." Do exactly the sam~ wit}l. going, 
and mark it at a C/ draw a line between 
these points, which represents the pitch or 
angle of stairs. At a .dista:nce bf 2 in. 
from this line cut off the board, and screw 
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on a strip, as seen in section s. This 
answers the p~:pose of guide to run along 
~ge of string. 
· .Apj:Jlication oj Pitch-board.-To apply the 
pitGh-.board, draw a line the whole length. of 
string two inches from edge, as ab (Fig. 3); 
this figure shows the board fully set out. 
Now lay the pitch-board fiat upon it, with 
guide pressed close to the edge ; then, with 
a striking-knife run round the board from 
a to b and c (Fig. 4), being sure not to pass 
beyond the 2 in. line. Now slide the 
pitch.:boar.d up the string, makirrg a coincide 
with J>9int c, and continue this till the 
proper number of steps are drawn. 

Wedge Strips.-Now obtain a thin strip 
<;>f woOd, and if the steps are one inch in 
thickness, mark O.ll one end 1~ in. and 
on the other It in. This is for marking 
the ~ace of wedging, and is applied as at 
d e (..l!'ig. 4), one edge being placed against 
line made by knife, and a pencil drawn 
along the other. 

Working the Sflrings.- At a distance of 
three-eighth.i of an inch from back edge of 
string gauge a line on the thickness ; this is 
depth of "housing." Next, with a brace 
and centre-bit bore in a series of holes, as at 
f (Fig. 4), and clear out the space with a 
chiSel, a.s at q. Next \>roceed with a tenon 
saw to cut m every lme, as from g to h, 

· ~ roughly clear out the space with a 
chisel. 

Use of ~outer.-The router (Fig. 7) is a 
tool that can be made by anyone, and is 
made in various shape,s. It should be about 
6 in. long and 4 in. thick, with space 
cut out for plough iron and wedge, similar 
to a bead plane. We now insert a plough 
iron, projecting three-eighths of an inch at 
bottom, and work the tool along all the 
spaces to bring them to a uniform depth. 

Nosing Plane.-This plane (Fig. 6) is used 
to work edges of treads or nosings. 

Enlarged Drawings.-Fig. 8 is an enlarge­
ment of portion of string showing at a, 
tread ; b, riser ; c, wedge; d, block; e, bead; 
j, section of string-board, s B. Fig. 10 is 
also an enlargement of string at landing, 
L. .A. is the axchitrave; a, the nosing which 
is always left off, and fixed after the stairs 
are in position; b, floor boards; . T J, trimmer 
joist, with tusk tenon cut on the end, to 
111sert in trimmer T, as seen at c. This 
tjenon should be one-sixth the depth of joist, 
its bottom edge being in the centre of joist, 
the necessary bearing power being obtained 
by letting in a piece below the tenon for a 
bearing, and at the top · by: cutting it as 
shown. 

Forms of Rails.-At ·a, Fig. 9, is seen a 
form of rail that is often used where it is 
necessary to fix it to the wall. This is done 
by screWing it to plugs driven into the 
j<;>inlf!. b is a..nother :'ection ; this is fixed 
on iron brackets, wh1ch are also fixed to 
wall. . 

Putting ~tairs .Together.-Place. one strin_g 
on the bench (Uiider a beam 111 roof 1f 
pos.sible~,.ahd place tr~ and ri~ers in their 
places. Now put on the other stnng, and lay 
a piece of stout quartering on it ; drive a 
few stout strips tightly between beam and 
quartering, and be sure the front edge of 
steps ~e in a ~ine,. and do not "~nd"; 
new; glue and dnve m the wedges, na1l the 
steps together at back and front, take off . 
quartering and nail through the strings 
into step$, ·g!ne . in three bloc~s ~t back 
as seen at d (Fig. 8), and the JOb 1s com-
plet~; . 

ln . iny pe:xt pa~r the wotker Will be 
ta..Kb on to su'!Sh lDlportant ~atters a.s 
neweis., la.q,din~, Mlusters, mouldings, etc. 

• 
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Sta.1rcas1ng. Fig. 1.-Sectiona.l Elevation- S B, String-board; L, i.a.n~g; 'Jt, }I'i1Jmm~, 'r-J~~'mmer :Joist; F L, Floor Line; 1:1 R, Storey Rod; 
H, Handrail; GG, Going; H H, Height ; A, Architrave; P1 Passage. -~. 2,-!.p~!....ti,t;a:u, ; 'J>, Door; J, J, Jambs; W, Walls; S, S, Strings. 
Fig. 3.--String-board set out tor working-a to o, Line of Noslngs. 

0 

Fig~~~~en~~ · 'Sti'lng', ~9~ at (1) the Pitch-board, P B, applied 
to String; a. b being the Tread, a b o the Riser ; {2) is the appllcatio~~cti;';W~iti.tt·,ti~. ·d1e!: ~(S)•f s}!ows Holes bored by Centre-bit, a.nd (J, 
space cleared out for Saw. Fig. 5.-Pitoh-board, P B- S, Seotlont of sliiiite .Vf4i1f~~eif{; a ol Ji~P• Fig. 6~-Nosing Plane, N P, a.nd part of 
Step, 8. Fig. 7 .-Router. Fig. '8.-Enla.rgement of String-boud,1 So~?iiril&tt$-.l;rf!B.faenr o, W.edg'; cl,_ .Blo~: e, Bead ; f, Section. Fig. 9.­
Alternative Sections of Rails a a.nd b. Fig. 10.-Enla.rgemeni '?~ .~~~;I\~ e.~~ ~·~et joi~; 'L1 ~lUng; A. Arahitrave ; a, Nosing ·i 
b, Floor-board; c, Tusk Tenon. ' 
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EQUALISING DEVICE FOR ELLIPTIC 
CHUCK WORK. 

DY NORMAN l\IACLEAN. 

HOLTZAPl''~'EL'S DEVICE- ORIGIN OF NEW DEVICE 
-ADAPTED •ro R osE-ENGINE W ouK- ADAPT· 
ING TO ORDINARY TURNING L,\'tHI!:-APPROXI· 
MATE SIZE 01<' PROPOSEO ELLIPTIC WOUK­
DIVlSION PLATES-HOW '1'0 MAKE THE ELLIPTIC 
DIVISION PLATE-FIXING-THE GUIDE LINE 
FOR DLIILLING HOLES-USE OF " AUROWS "­
To GET THE DIVISION PLaTE INTO POSITION­
C ONCLUDIN(} REMA.UKS. 

Holtzap.flel's .Device.-Holtzapffellays down 
in his text-book an elaborate device for the 
equalisation of ornamental work on the 
elliptic chuck, which, no doubt, will be 
familiar to most professional and amateur 
turners, and being, like all his produc­
tions, most expensive, places it beyond 
the reach of all except those favoured 
with a large income. 

01·igin of New .Device-Rose­
Enaine Work-Adapting to 
Ordinary Turning_ Lat!te.­
Some years ago I was im­
pelled by a commercial 
necessity to devise a 
simple dividing appara­
tus in connection with 
rose-engine work, which, 
however, I shall not 
now describe, as so few 
of our readers are in­
terested in rose-engine 
turning, but rather shall 
show how such a divid­
ing plate may be made 
for an ordinary turning 
lathe. My idea is to 
give such particulars in 
a clear: manner, so that 
any ordinary workman 
(and I know some ex­
quisite workmen among 
those classed as ama­
teurs) may adapt the 
device to his own lathe 
at a very small cost, 
assuming that the work-
man has already a division 
plate, a drilling spindle and 
overhead motion, and an ellip­
tic chuck. 
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Approxi11wte Size of Elliptic Wo·rk. 
-In the first place it will be necessary 
to make a rough calculation of the ap-

WORK. • 

This being done to the satisfaction of the 
workman, remove the disc, after numbering 
the screws so that the same screws shall be 
returned to their proper places when re­
mounted, and re-chuck, getting the disc 

. perfectly tt·ue on face and edge on the 
circular motion ; and then cut a deep narrow 
line on the part it is proposed to drill the 
circle of holes. Now remove the chuck on 
which the disc is mounted, and fix the 
elliptic chuck in position, and screw t he 
chuck home, and see that the disc runs truly 
by means of the narrow deep line already cut. 

.Drillin1J tlte Holes.-Now set the slide­
rest parallel with the disc, and mount the 
drilling spindle, using the seventy-two row 
of divisions on the dividing plate, and throw 
out the elliptic chuck ! in., making a 
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proximate size of the elliptic work in- Diagram snowing the Dividing Plate tor Blllptic 
tended to be turned, as the size of t he work 1n Position- A, A, Arrows denoting the 
work which is to be done will be a guide Upright, the Elliptic Chuck to be 1n a direct 
for the number of holes to be drilled in llnewiththeArrows;l,2,3,4,1S,and6,Screws 
the new division plate ; thus, for an to hold the Plate to the permanent Dividing 
article 6 in. by 4 in., I have found that Plate. 
seventy-two holes have answered very commencement from the vertical position. 
well, making the pattern fit exactly by Everything now being ready_ for a start, 
means of the eccentric cuttin~ frame. we will first make sure the slide-rest is in 

.Di·vision Plates.-As the netails of divi- the centre, and see that the drill is quite 
tiion plates of lathes vary very much, I shall 8harp, and of the proper shape to drill a hole 
leave the workman to his own judgment; to corres2ond with the point of the index 
the main thing being so to fit the elliptic spring. These points being found sQ.tis­
d ivision plate over the permanent division factory, get the drill point e:mctly on the 
plate that it can easily be removed when line, and, gra-dually increasing the depth, 
not rettuired. drill the first hole until the proP.er depth is 

llf)w to make tiLe Elliptic .Division Plate- acquired; then tighten up all the "stops" 
Ji'i.ving.- Procure a sheet of brass or gun- so that the depth of holes may be maintained 
metal of the required size to suit the throughout. Now comes a bit of very deli­
permanent division plate, ancl about t in. in cate work, viz., to keep the drill holes exactl11 
thickness j turn up back, front, and edges, on the line atl round tlte circle; as, of course, 
n.nd fit and secure by means of six screws as the chuck describes the ellipse, the point 
(see diagram) on the afore-mentioned plate, of the drill will be to the right or the left of 
taking cure to drill the holes for the screws the circle according to the position of the 
in :mch a manner as not to obliterate the elliptic chuck on the lathe. This, although 
holes iu the plate. . difficult, need not discourage the workman, 

1'/te Guide Li ne j o1· Ih·illing Holes.- . as, if time is no object, there is no occasion 
--
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to hurry over the job; but I must confess 
that a large stock of ~atience is necessary. 

A Sim.ple Way.- The simplest way I can 
suggest for getting the drill holes truly on 
the line is, after drilling the first hole, to 
unship the overhead band, having convenient 
a leaden weight, with a wire hook attached, 
to keep the band taut while it is dis­
engaged from the drill spindle· and, while 
the drill is stationary, shift the point of 
the drill by means of the winch handle of 
the slide-rest until it will lie exactly in the 
circular cut; re-ship the band and drill the 
holei continuing the movements until the 
who e series of holes are drilled. 

The Use of the Engraved .Arrows.-Noting 
that the first hole is drilled while the elliptic 
chuck is in the vertical position, it will bfl 

necessary to make a mark at the first an~ 
the thirty-seventh hole, in order that an 
arrow or other mark may be engraved 
denoting the centre (as shown in the 

illustration), for reasons I . will 
show by-and-by. It will also 
be seen, on reference to the illus­
tration, that the circle of holes 

_, -· -
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is composed of increased 
and diminished inter­
vals, and that the "ar­
rows" are engraved 
opposite the widest in­
ten·als, and the special 
u se of the "arrows" is 
to denote_ 'the proper 
position of the elliptic 
dividing plate on the 
lathe when used for 
elliptic work. 

To get the .Division 
Plate 'into Position.­
To get the dividing 
plate into position, first 
move the elliptic chuck 
into. the vertical posi­
tion, and then, by 
means of the worm 
wheel and tangent 
screw on the mandrel, 
move round the elliptic 
division plate until the 

"arrow" is in a direct line with 
the centre of the vertical ellip­
tic chuck ; this will bring the 
wider divisions to the small 

ends of the ellipse, and the narrower 
divisions to the s1des of the ellipse, result­
ing in a tolerably equal distribution of 
the ornamental wor:K during the course 

of the ellipse. 
Concludinv Remarks.-It will be necessary 

to bear in mmd that, whatever distance the 
elliptic chuck was thrown out of centre for 
the purpose of drilling the disc for elliptic 
work_, the same degree of eccentricity must 
be ngidly adhered to when turning a.ny 
elli;{>tic article. See, too, that the "arrow" is 
in hne with the centre of the elliptic chuck 
when in an upright position on the lathe. 

INDUCTION COILS : HOW TO MAKE 
AND lVORK THEM. 

BY G. E. BONNEY. 

INDUOTIY. 1'rHBoBIE8 ILLUSTRATED BY EXPERI­
MENTS- How THlC INDUCTIVE EFb'ECTS Ol" 
ELECTB.IO CURRENTS IN A PRUfARY CulL . 

• ARE DEMONSTRATED- MAGNETIC EFFECTS Ol" 
l.NDUCTION-CALORII!'IO E~'FECTS OF l NDCC· 
TION- PHYSIOLOGIO.AL EFFECTS OF lNDUC· 
TION. 

Ind!uctive·Theories.-As WoRK is essentially 
a. practical journal, I pass over the theo­
retical part of my subject with just a glance 
at the two terms, "practice" and "theory." 

.... 
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Some persons have an idea that they are 
terms more or less antagonistic. This is not 
so. Every man has a theory of his own re­
specting the way his work should be pe~­
formecL His theory may be fou~ded on. h1s 
own experience, or that of _other workmen, . 
or it ma.y be framed on h1s knowledge of 
natural laws but it is none the less theory. 
The theories' i shall put forward are those 
that have been proved by practice, and I 
:hope to show how they may be proved by 
means of experiments. 

How Inductive Effects m·e slwwn.-The 
inductive effects of an electric current are 
=Shown in three different ways, and by three 
different sets of experiments. The first effect 
may be named magnetic, the second calorific, 
the third physiological. I am using these 
three terms more because of a want of better 
terms, than of their fitness to give an idea 
of the inductive effects observed. The first 
shows the relation of electricity to mag­
netism, the second shows its relation to heat, 
and the third shows its effects on animal 
tissues. The first converts soft iron into a 
magnet, the second is shown by sparks from 
the ; conducting wires, and the third by 
shocks to the nerves of animals. 

.ilfagnetic Effects of Induction.-Take a 
rod of pure soft iron 3 in. in length by i in. 
in diameter, or a small bundle of straight 
iron wires of the same length and diameter. 
Also get some small iron brads or fragments 
of iron wire, and . place these on a smooth 
sheet of paper. Hold the iron rod to these, 
or stir them about with the rod, and note 
that the rod does not affect them in any way, 
nor do they affect the iron rod. They do not 
move when the rod is held close to them, 
nor do they stick to the rod when they are 
stirred by 1t. If we bring a toy horseshoe 
magnet near them they move toward it, 
and stick to it if brought close enough to 
them. Now get a few yards of No. 20 silk­
covered or cotton-covered copper wire, and 
envelop the iron rod or the bundle of iron 
wire with regular folds of the copper wire, 
laid on side by side so as to form a close 
spiral from end to end. Connect the two 
ends of the covered wire to the terminals of 
a battery, so as to send the battery current 
through the small coil of wire. Whilst thus 
connected, bring one of the ends of the iron 
rod near the bits of iron on the smooth sheet 
of paper. The bits of iron will be attracted 
to the rod of iron as to a permanent ma&net, 
thus showing that a current of electncity 
passing through a coil of wire has an induc­
tive effect on the soft iron within that coil, 
and this effect is magnetic. When the iron 
rod has ~icked up as many of the bits of 
iron as 1t will hold, disconnect the end of 
:the covered wire from the battery, whilst 
holding the iron over the paper. Imme­
diately, on thus disconnecting the wire, the 
hits of iron will fall off from the end of the 
iron rod, and thus prove that the inductive 
effects of the electric current do not remain 
in soft, pure iron, but are only observed 
whil~t cu~rent is passing._ This property of 
soft non 1s made use of m the construction 
of in?uction coils, the cores being made of 
soft 1ron because this becomes magnetised 
when a current is circulating around it but 
does !J.O~ rema.in magnetised when the' cur­
rent 1s mterrupted. As the other inductive 
effects depend very much on the perfection 
of the arrangements for interrupting the 
~ow of _the current, the use of soft iron is 
1mperat1ve. 
. Jl(aynetic Effects on Hard Iron.-Ta.ke a 

stmdar rod of iron and hammer it well on 
~HI anvil, or ~cat it to a red heat and plunge 
1t :mddenly m cold water to cool it. '!'his 
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will harden the iron.. Wind this with the 
covered wire· as before, and. repeat .the ·first 
experiment with this hard iron, then note 
the difference in the magnetic effects ob­
served. The hard iron will pick up the iron 
brads as did the magnet of soft iron, but 
will not so readily part with them when the 
current is interrupted. This shows that 
hard iron must not be used in the cores of 
induction coils, nor in the ·cores of electro­
magnets. 

.Ma.gnetic Effects on Steel.- Take a rod of 
steel of similar size, and make it as hard as 
it can be by heating it to a bright red and 
plunging at once into cold water. Wind this 
with covered wire as before mentioned, and 
repeat the former experiments, again noting 
the observed effects. The steel rod will not 
at fir.st attract the iron brads. When a 
current is sent through the wire, the rod will 
pick up the brads, but it will not readily 
drop them when the current is interrupted. 
After repeated interruptions of the current, 
it will not drop the brads at all, because it 
has become a permanent magnet-that is, it 
has retained the charges of ma~etism in­
duced by the electric current passmg throu~h 
a coil of wire wound over its surface. It ts, 
therefore, altogether unsuitable for use in 
induction coils. 

Experiments witlt Uncovered Wi1·e.-The 
student may, if he choos&~, repeat these ex­
periments with uncovered copper wire, and 
thus convince himself that covered wire 
must be used in making induction coils. He 
may then .coat the core with two or three 
layers of paper, and wind the uncovered wire 
over the paper on the core, taking care to 
keep each coil from actually touching its 
neighbour. The magnetic inductive effects 
will be absent from the first, but be observed 
in the second, although not so pronounced 
or perfect as when a properly insUlated wire 
was employed. 

Calorific Effects of In&uction.-Take a 
straight piece of No. 20 covered copper wire, 
long enough to form a coil to go around a 
rod of iron 3 in. in length and ! in. in 
diameter : this will take about 5 ft. of wire. 
Connect one end of this wire to one of the 
terminals of a three- or four-celled battery, 
arranged in series, and scrape the opposite 
terminal with the other end of the wire. A 
small, bright spark will be seen at the instant 
of scra12_ing the terminal with the end of the 
wire. Place a steel file on the terminal, and 
scrape this with the end of the wire. The 
spark may then be more distinctly seen. 
Now bend the covered wire into a zig-zag 
shape, with folds 3 in. in len~th, and again 
touch the file. The sparks wlll be brighter 
and thicker. Now wmd the wire over the 
iron rod, but withdraw the rod, and leave the 
wire as a long spiral. Again touch the file, 
and nota the sparks. The coils of wire have 
an inductive effect on each other, and this 
will be noticed by increase in the length and 
volume of the spark. Now place the iron 
core in the coil, and again note the spark. 
It will be increased by the inductive effect 
of each coil, and the induced magnetism of 
the iron core. The spark thus observed is 
caused by a ~omentary heating of ~he wire 
end at the mstant when contact is made 
with the file included in the circuit, and also 
at the instant when contact is broken. This 
is due to an insufficient conductor to convey 
the current, and the spark is caused by 
burnt wire fragments. If we employ copper 
or brass instead. of an old steel file, the spark 
will be faint ~nd of the greenish colour 
characteristic of burning copper. From 
carbon the spark >vil1 be bluish white ; from 
steel and iron it shows all the charl:l.Cteristics 
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of burning iron. Small particles of the 
points of contact are, therefore, bumt away 
every time contact is made k>r broken with 
the ends of conductors of ·an electric cir­
cuit. If these points are made of an easily 
oxidisable metal of inferior conductivity, 
as iron, steel, copper, brass.~ etc., they soon 
burn away, and are renderect useless. As the 
inductive effects desired in induction coils 
depends so much on the perfection of appa­
ratus for interrupting the current in the 
primary coil-that is, making and breaking 
contact between two points in the main 
circuit-it follows that we cannot employ a 
metal at this part which might be readily 
burnt away. We must, therefore, employ a 
speck of platinum on the point of contact in 
the breaking apparatus-usually termed the 
"break" of tlie coil-because platinum is 
not so easily oxidised as other metals. 

Physiological Effects of Induction.­
Whilst conducting the experiments men­
tioned in the previous paragraph, twist the 
end of the contact wire once or twice around 
the forefinger, so as to bring the point of 
the wire under the first joint, where it can 
be held with the tip of the thumb, moisten 
the tip of the forefinger with the dilute 
battery acid, and touch the file with this at 
the instant when contact is made with the 
wire beneath the finger. A tingling sensa­
t ion in the finger-tips will be felt at the in­
stant of making and breaking contact, if the 
battery is strong enough to overcome the 
resistance of the fingers. The sensation will 
be most pronounced when the experiment is 
performed with the coil wound on the iron 
core, and will be intensified by an increase in 
thenumberof turns of wire wound on thecore. 
It will also be more intense whilst rubbing 
the wire end along the teeth of the file, thus 
causing rapid interruptions of the current. 

Take two convenient lengths of copper 
wire of any gauge, and connect them to the 
terminals of the battery, one at each end. 
Clean the free ends of these wires, and 
bring them into contact across the tip of the 
tongue. A tingling sensation will be felt 
iu the tip of that member, accompanied by a 
distinctly acid flavour. Leave on one of the 
wires, but replace the other with the coil of . 
wire used in the previous experiment. Cross 
the ends of these two wires on the tongue, 
and note the increased sensations due to the 
inductive effect of one turn of wire on an­
other. Repeat this with the iron core in the 
coil of wire, and note the results. A person's 
tongue may be in this way educated to take 
the part of a t!etective galvanometer, the 
intensity of the sensations acting as a guide 
to the . intensity of the current. I should 
not advise the use of this human galvano­
meter in strong electric currents. 

Attach two small wires to the contact 
points of the circuit-that is, to the end. of 
the wire coil and to the wire from the bat­
tery terminal. Cross the ends of these 
wires on the tongue, and ~et a friend to 
make and break contact "\Vlth the points. 
The inductive effects of the current can be 
thus observed. 

All these experiments go to prove that 
the J>rimary circuit of a coil produces in­
ducttve effects, since the coils just noted are 
in the primary, or first circuit, with the 
generator of electricity. These inductive 
effects will be remembered when we are con­
structing the coils described in succeeding 
papers. In these we shall deal with the 
secondary effects of induction-that is, the 
inductive effects produced in a wire separate 
from the prime conductor, but running side 
by side w1th it, separated only from it by an 
insulator of electncity. 
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· Cas~ell's Hi~tory of England.' "-Sta11dard. 

• • • l"als. I. to V . 1U111J ready, jJricc gs caclt. 

C t.SSI!LJ. & c(I~IPANY, LtmT£0, L tulg-nte Hill, London. 

WORK. 

TERllS OF' 8UB80RlPTION. 
(Sent post tru to any part O/ tho tc()!'ld.) 

S months, !ree by 110" •• • • •• 11. 84. 
e montba, .. •• •• - ae. ad. 

12 montba, .. •• •• - &a. 8<1. 
Postal Orders or Poet omce Order a payable at the Genernl 

PoaG omcc, London. to 0A.88JtLL and COII:P.orr, Limited. 

TBRH8 FOil. TIIB l:liSBRTlOll o• ADVZRTIB:SII:DTS llf B40JI 
W.BBKLY 1881111. £ e. d. 

One Page • • • • • • • • • lt o o 
Halt Page - • • • • • GlO o 
(,)uarter Page • • • • • • s 12 6 
E1ghth o! a Page - • • • • 1 17 6 
One-Sixteenth ot a Page • • • • • - 1 o o 
In CQlumn, per inch • • • • • • o 10 o 

Small prepaid Advenieemeota, such ae Situations Wanted 
and Exchange, Twenty Words or lees, One Shilling, and One 
Penny per Word extra i t over Twenty. ALL OTBRR Ad¥er· 
U~men:s in Sale and Exchange Column are cbarsed One 
Sbilling per Line (enraging eight worca>. 

Promitleflt Poaiti~, ()!' a urlu of tnHrtiora., 
1>11 ~·t:Uu a>Tangenum. 

•.,• Advenisemente ebould reftcb tbe omce!onrteen 
days in lldvance ot the date ot laane. 

• • • .All eomm~oi~tions r~peotl!lg Articles, Deelgna, and MS. 
commumcauons !or InsertiOn In t bis J ournal, tO be tcd· 
drcs~ed t o the Editor ot WORE, C...ss:r:LL and CO:WPA..SY, 
Limited. London, E. C. 

HoBBYISTs' EMPORIUMs.-In this super­
abundant age an:y suggestion of a want not 
already more than provided for is a~t to be 
treated as a discovery of the " mares nest " 
order, so consistently do the laws of domestic · 
supply and demand work. Judging from 
not a little correspondence which has reached 
us, there appears to be a real want in the 
shape of a ready channel through which 
the hobbyist-i.e., such professional and 
amateur workers as those who support this 
journal-could find a sale, at first hand, for 
the work which exercises the hand and 
brain during leisure hours- which evening 
hours every working man has a legiti­
mate ri:ght to turn to his own advantage, 
provided he does so honestly. By devoting 
his spare time eaeh week to some construc­
tive work, either in connection with his own 
occupation or some other pursuit for which 
he ma.y have a fancy, many a man could ap­
preciably add t o his ordinary earnings were 
he in touch with a market to which he might 
send his labour with some fair prospect of 
its finding a buying public at the maker's 
price. There would be no middleman to 
weight, say, a bent iron candelabra or a 
carved sideboard, with the profit which he 
necessarily derives partly from the under­
paid maker and the overcharged purchaser, 
because manufacturer and purchaser would 
be brought into first contact. This first band 
market between the ingenious workers of 
novelties which go to adorn a home, and 
those who have to buy such for the purpose 
of domestic need and ornament, would be a 
boon which does not appear yet to be pro­
vided for on a business scale. Of course, the 
charitable bazaar schemes are rampant 
enough, but bazaar prices and figures belong 
to a region which practical people are obliged 
to decline to enter. From communications 
which have been made to our "Shop" pages, 
it would seem that a good opening exists for 
something in the way of depots at which 
professed hobby work could find a first hand 
sale, whether to the public itself or to the 
tradesman to sell again would be of no 
moment to the manufacturer. How this 
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outlet·can be brought about, and whether a 
banding together of the various sections of 
our readers wo!lld lead to some pra<:tical 
results, must depend upon themselves. We 
have already been instrumental in bringing 
several correspondents into contact with 
anxious buyers of fretwork and other 
novelties, from which it would seem that 
there are tradesmen willing enough to 
negotiate for 'vork which WoRK subscribers 
turn out, the chief difficulty being that of 
want of touch-the one class with the other. 
Having broached the matter in this way, 
doubtless many of our readers will favour 
us with their views, and we shall be pleased 
to give expression to any useful suggestions. 
Pending further reference to the subject, 
however, should any hobbyists be anxious to 
find a market. for their craftwork, twenty 
words can be- had in our "Sale and Ex­
change" column for Is., and this is not a 
ruinous expenditure to make upon an article 
which, if it changes hands, may be as 
welcome a transaction for the buyer as for 
the seller. 

P:A.Il\"'TING. - The question of technical 
education for painters, and that of establish­
ing some satisfactory limit to the number 
of lads or apprentices employed by ea-eh 

·master, are bOth coming largely to the front 
tliis year amongst the various masters' and 
operatives' trade associations. In the 
North of England and Scotch centres, the 
interest in these and other kindred trade 
problems is very keen. It is a singular and 
regrettable fact that, whereas in a dozen 
important towns we may find t echnical 
plumbing classes established under the 
Technical Education Act, in very rare cases 
can ·we meet with this encouragement in 
connection with painting and decorating. 
This is a matter the Amalgamated Society 
of Painters could well furnish an instructive 
report upon, and they should speak up. 

LA13oUR.-The miners' strike, though pro~ 
ductive of inconvenience to general industry, 
will not have been in vain if it reads a lesson 
on economics to the world at large. We are 
all of us held more or less in the leading 
strings of an effete political economy. Only 
within certain limits does the supposed law 
of supply and demand operate. The panic 
of the public, and the opportunity and greed 
of the middleman, have lately sent coals up 
from 6s. to Ss. per ton. Yet the proposed 
reduction of wages which the miners have 
fought against would have been covered by 
3d. p~r ton ! The cost of miners' labour is 
an aJmost infinitesimal fraction in the 
price of London coal. The miners have 
opposed a silent but dog~ed protest against 
the commercial system, m which they are 
made the pawns in the great game played 
by the speculators. The example is sure to 
become contagious. The complete federa­
tion of labour is a dream whose realisation 
may not be so far distant. Such federation 
must lead eventually to strikes of immense 
magnitude, or to co·operative undertakings 
for production, or to a union of employers 
and employed in industrial partnerships on 
equal terms. In our opinion, the establish­
ment and development of profit-sharing 
enterprises will conduce more than any other 
measure to the promotion of industrial peace. 
Many firms have already adopted this sys­
tem with their workmen, and where it has 
beea tried it has been productive of im­
proved relations between employer and 
employed. With some houses a liberal 
benevolent fund scheme is more·feasible, and 
it answers all the purpose. 
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A TASTEFUL OVERMA.NTEL . 
BY FLORENCE CADDY. 

HERE is an original way of grouping minia­
tures and very small water-c<_>lours i.nto. th.e 
work of an overmantel, wh1eh, while 1t 1S 
inexpensive, is very tasteful. 

I suppose every household possesses a few 

H . I 
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made the motive of an overmantel in the 
manner of the accompany~ng design ! 

In constructing an overmantel like this 
one~ we will suppose your mantelpiece is 
5 ft. 10 in. in length. You will then require 
a thin oaken board (about three-eighths of 
an inch in thickness) 5 ft. 6 in. by 1ft. 10 in. 
If the board can be :tll in one piece so much 

A 
I 

:Fig. 1 

.. 
8 
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in width ; from D to H the measurement 
should be 1 ft. 5 in. · and from D to the 
central dotted line between A ~nd n the 
distance should be 1 ft. 4 in. The length 
from F to G is 5 ft. 6 in.-i.e., 4 incLe~ 
shorter than the mantelsitclf-thus leaving­
space for the 2 ·inch frame of oak, I in<·h 
thick, which is carried right round the board. 

• 
l"ig. 2 

c. 
Fig. 1.-0vermantel complete. Fig. 2.- Working Diagram. 

small treasured drawings, perhaps too small 
to be framed and hung up separately, per­
haps even thought not worth framina but 

'11 '' f . I 0
' st1 am1 y treasures" that teem with 

memories, that we like' to drarr from their 
]Jiding-placc now and then t~ recall fond 
a:;sociations. If these drawings are minia­
tures, they generally live in a box; if they 
are on paper, they are stuck in a scrap 
album. No:~. how charming these treasures 
would be 1f grouped together, and thus 

the better. Teak and mahogany and sequoia 1 On the board a geometrical pattern is 
wood run wide, and mi~ht be easier to pro- . drawn, and round and diamond-shaped 
cure than oak. Bass IS a cheap wood, and I holes, according to the pattern, are then 
runs wide, and its white colour would ·bar- ! made with the fret saw, and the drawings 
monise with many things (blue china espe- I ar~ slipped behind these boles, which act 
cially), and be less heavy looking if required as t heir frames. The wood is bevelled otl:' 
in a drawing-room. Sequoia wood has a round these holes, because the entire thick­
pretty pinkish colour and is a cheap wood. ness of the board (three-eighths of an inch) 

The board is 1 ft. 10 in. at its widest part, would cast t oo much shadow oYer the 
from A to B, where it rises in semicircular small drawings. 
form; _from D to .E .the board is 1ft. 3 in. The geometrical lines of the pattcm are 
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carved on the board with a small grooving a tasteful manner. Especially if you happen ments; it never cracks, soon becomes sea­
tool, and the ::;paces between the pattem to have any broken Wedgwood or small soned, and is easily worked. However, if 
are punched. 'l'he entire board, with the Wedgwood medallions, here is a. pretty you are not able to procure sycamore wood, 
frame, is then gilt ; or the punched part way of using the little white figures on their deal or any other soft wood can be used. 
need not be gilt if the plain oak is preferred. blue or green grounds, so that they should If you decide on using sycamore, the best 
Great nicety will have to be observed in not be forgotten or lost . thing to do is to procure a portion off a tree 
<.:nttiug the curve of the frame over the In using this idea for old china, no sheet of the right length and diameter, and cut 
semicircular pa.rt. The point c is the of glass would be required; but a. back it into a rectangular shape, first with a 
exact centre of the board, and from that board, with holes cut to semi-insert the hatchet, and fina.Uy with a plane, taking 
point the compasses should describe the saucers and plates and keep them steady, ea~ of course, that it is thoroughly seasoned. 
<.:entral circles. would be a good plan, though more ex- Having obtained a block of wood of the 

If you are making your design on paper, pensive than hooks or brads, for the same right dimensions, rule a line lengthways 
to be traced off on to the wood, you can purpose. · right round it exactly down its centre, pass­
double the paper down the dotted line If filled with china, this arrangement ing down the middle of the deck, keel, and 
between I and J, after drawing half the end would be a splendid one used as a decora- bow. Then rule aline on each side of the 
portion of the patt-ern, and trace the other tion a.bove a sideboard. keel line to represent the thickness of th~ 
half through at the window. You can also Now that it has become such a favourite keel. Fig. 1 is an illustration of the rect­
double the paper again between A. and B, plan to turn cottage pianos with their backs angular block of wood with lines ruled round 
an~ trace throng~ _the. other ha_lf of the out in the room, a. difficulty arises as to how it in this manner, the deck being ':lppermost. 
ent1re pattern, as 1t IS ahke both s1des; then 

1 
these backs shall be draped or decorated. The block is now ready to be cut mto shape. 

p~ste the paper on the plank, and commence : Here, again, this design coulQ. be used Fig. 2 is an outline of the sbape in wh1ch 
\nth the fret saw. A F' • the hulls of cutters 
. A sheet of glass 8 ~ ' and schooners are 
lS cut the same generally made. 
size as the bom·d, The widest part is 
to slip between the ··,,, ~~ usually a.t a dis-
gilt woodwork and ~~~~--------D.· tance from the 
the drawings, just !' ' bows equal to one-
in the same wu.y c 11 'r ---1--- ·-- third of the entire 
as we manage our 0 11, I ,· . length. Therelation 

~ E 11 I water- colour pie- -..:._ I' , between the \vidth 
tures; and then the 1 I and length varies a 
small pictures are g 111 , • great deal, but a 
very accurately B e' 1•1 I good width is one 
pasted on to the lj1 I which is a quarter 
''back board," so as 11

11 I of the len~th, the 
to appear on the 'h . •

1
• depth varymg from 

front side through Fl · ~ one-quarter to 
the boles in the gilt g. ~ 1

1

1· j two-sevenths of the 
board. The mantel- length. If the boat 
shelf is covered 11 f is to be a steamer, 
with gold-coloured 1 thewidthanddepth 
linen, around the I 1 must be much lt'SS 
edge of which large A [) :1 l in proportion to the ''I I 
white daisies with •' • length. In Fig. 2 
golden eyes are : !ll I from A. to B the 
worked in Harris's ~l 1 "'-. hull is built up-
flax threads. This """" "Jj i.e., composed of a 
linen cover can be ......_ strip of wood fast-
periodicallywashecl ened on to the 
and ironed, which Fig. l. principal block. A 
is a great con- wooden keel fixed 
sideration, as the on to the lower part 
mantelshelf in the Fi&· 3. of the block ex-
" fire season" is the tends from c to D, 

dustiest place in Fig. 1.-Block of Wood marked out ready !or cutt!Dg. Fig. 2.-Side View of Bull, 'llhowiJig various and a metal keel 
t he room. The over- Parts of its structure. Fig. 3.-Shape to be given to Block of Wood. Fig. 4.-Piece of Wood extends un de r-
mantel is raised which forms Scuppers. neath this from 
:Seven inches above D to E. The di-
the mantelshelf, and that space is covered beautifully for the upper part of the piano mensions of the various parts of the boat 
with a strip of gold-coloured linen, worked back, and a seat could be placed under- must be fixed upon before the block of 
in a geometrical pattern with large daisies. neath it. wood is chosen, and t he depth of it must be 

The mantelshelf holds a row of small Of course, for this purpose the design equal to the distance from B to c. 
vases of that popular gold and white Vien- must not be so wide as would be required .Now begin to cut the bl_ock ~nto sha.pe. 
nese china from the well-known shop at for the overmantel or sideboard. First .roughly chop ~mt t~e mteru~r, leavmg 
the eastern end of Oxford Street · and, the Sides about t m. thick This may be 
when the season will allow, these' vases best done by boring holes, with a 1 in. centre-
~hould be filled with large white marguerites, MODEL BOAT-MAKING FOR BOYS. bit, close to one anothe~ all over the p~rt to 
thus keeping the entire mantel decoration a be ?Ut out, an~ chopp~ng away the mter-
small "symphony in white and gold." BY .A. CRAFTSMAN. venmg wo_od with a ch1sel. Then turn _the 

To look harmonious this overmantel block upside down, and shape the outs1de. 
should be in a room wh~re the furniture is CHoosiNG BLOcK oF Woon-SHAPING AND FINISH- In doing this, chop out the keel, except at 
enamelled white, and those charming yellow ING HuLL-FIXING DECK AND KEEL o.N. the wi~est par.t, wher~ there is no keel ~t ~11 
·and white Liberty cottons are profusely used TRE principal thing to be done before com- (see Fig. 2), With a ch1sel for ab?~t t m. m 
for covers and curtains. mencmg the construction of a boat is to get depth._ You now have th~ positiOn of the 

This design for an overmantel would look a piece of wood of suitable size a.nd shape k;eel so markod out that 1t ca_nnot be ob­
very well if used for old china instead of out of which to make it. Upon the choice hterated. Then shape the. s1des. 'l;'hese 
<lrawings; plates and saucers would fill the of material the ultimate success of the boat should be made to curve with a contmu~l 
Jarger holes (which, of course, would ha.ve to -both while it is being constructed, and graceful bend, repr.esented~:'ls nearly as It 
be cut in proportion to the pieces cif china), during its subsequent career on the water- can be by an engravm~, by .rig: 3. They can 
:and broken scraps of treasured Dresden, mainly depends. It should be free fr_om be. roughly shaped With a chisel, and then 
-etc., could fill the smaller spaces. Thus, the cracks and knots, quite dry, and of a kmd finiShed off Wlth a. spokeshave or pl~ne. 
tiniest bits of beloved tea cups shattered of wood easily worked. The wood of the When they are nearly reduced to the n ght 
past mending could be turned to account in . sycamore tree ~>nswers all these reauire- shape, frequently run. vour eye along the . .. 
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keel, and see that both the sides have the 
sa.me shape. When this has been done, 
:;hoot the top of the hull and the keel quite 
true with a trying plane, and cut the bo~v 
and the part of the keel where the rudder 1s 
placed quite strai~ht with a chisel. The 
fiat part of the hull, near the stern, can. be 
finished off with a small iron smoothmg 
plane, and the upper part of it should be 
~lightly thicker than the lower part. 

Now return to the interior, and finish it 
off. It should be formed with a curve cor­
responding to that of the eides, and the 
wood must be chopped out in sma~l pieces 
until the sides are sufficiently thm. The 
thickness of ~ in. would be ·quite en~ugh for 
the sides of a 36 in. boat. The in tenor may 
be neatly finished off with a smoothing 
plane, the sole and iron of which have been 
rounded to adapt them to the curvature. 

The wooden keel must be put on next. 
It consists of a strip of wood, the edges of 
which have been shot quite true. It must 
be wider at the end which is placed at the 
stern than at that which is placed at the 
bows. It is fixed on to the hull by three or 
four long screws, and care must be taken in 
doing this that it does not lean over at all. 

When the hull has been finished, the deck 
must be fitted on. This consists of a board 
thicker in the middle than at the sides, so 
that the water which washes over it will 
run off more easily. It is strengthened 
underneath by braces of wood fastened 
across it. Before it is fastened down, all 
mast holes and hatchways must be cut in it. 
It can also, if you wish, be ruled with lines 
to represent the joints between the deck 

,J I 

boards, and these lines can be slightly in­
dented with a bradawl. It is then fastened 
to the hull with nails or screws, its edge . 
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being allowed to overlap slightly. 
Before fixing the metal keel <m, a hole 

must be bored near the stern for the re· 
ception of the upper part of the rudder. 
Bore a small hole with a gimlet through the 
deck and hull along the dotted line repre­
sented by F G in Fig. 2, and then bore a 
larger hole down this one with a centre-bit of 
suitable size. Procure a piece of brass tube 
which will fit tightly into this hole, hammer 
it in, and file its ends off even with the wood. 

Now fix the metal keel on. '£his can be 
made of lead or iron. If of the former 
metal, it should· be cast in a wooden mould 
of the right shape, and if of the latter, it 
must be forged by the blacksmith. It 
should be thicker and wider at the end 
which is placed at the stern than at the 
other. It is fitted on to the wooden keel 
by screws passing through holes bored in it. 

The scuppers . con~ist of a. piece of wood 
the shape of whiCh 1s shown by Fig. 4. A 
long, shallow groove is cut underneath the 
central part of it, large enough to allow any 
~Nater which may be shipped to escape. It 
ts shaped so that it will fit into the end and 
s ides of the deck at the stern of the boat 
aud is fastened down with screws which 
i>hould be countersunk. In Fiet. 4 the line 
passing through A, B, c, and D is the up.per 
e~ge of the ~ulwatks, and the carved piece 
ot w9od passmg from .E to F is the scuppers. 
A tlun p1ece of wood 1s then fastened on to 
the back of the scuppers, and is wide enough 
to cover the part of the hull above which 
they are placed and the <.'ncls of the bul­
~arks. The portion of the hull so cavered 
J$-\ represented by An in Fiet. 2 and so would 
be bel()w D c in Fig. 4. 1~ I~y next paper 

·~ · I shall speak about the bulwarks stand 
mdder, deck fitting~, hull, capstan, p~inting; 
~tc. In the ~neantmte, the boys should go 
to work, and mduce others to do the same. I 
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SCIENCE . TO DATE . 

Discovery in a. Tumulus.-During the exca.va.­
tion of a large tumulus in Ohio a. human skeleton 
was found clothed in a suit of copper armour. 
Around its neck was a collar of bears' teeth alternat­
ing with pearls. A quantity of what had been fine 
pearls was found with the skeleton, but were quite 
spoilt. A second skeleton-that of a woman-was 
found by the side of the first. It is supposed that 
they are 6,000 years old. 

Balistite.-The Italian Government have been 
making experiments on a new explosive which has 
been called balistite. According to the results 
obtained, balistite is superior to all the smokeless 
powders used by other Powers. Amongst other 
advantages, it is said not to deteriorate the interior 
of the guns in which it is employed. 

Brillla.nt Varnish for Wood. -A German 
paper recommends the following varnish as giving 
most brilliant surfacea and of a durable polish. 
Further, it browns the wood and brings out the 
venation. Gum·lac is dissolved in twice its volume 
of water, and the mixture gently warmed until it 
has acquired the consiste}lce of a jelly. Two pa.rts 
of this varnish are mixed with one part of oli:ve oil. 
A light coa.t is laid on the wood to be polished, and 
is then briskly rubbed with a pad to make the 
vanush penetrate into the pores. It is allowed to 
dry, and the operation repeated three or four times. 
After some hours the surface is rubbed well with 
tripoli powder on a rag soaked in olive oil The 
operation is finished by polishing with a wash· 
leather. 

Forgotten Fa.ct.-If sulphur is melted till quite 
liquid, poured on to a printed paper and allowed 
to cool, then, after removing the paper by means of 
sulphuric acid or otherwise, a complete "negative" 
of the type and illustrations on the printed paper 
will be found on the surface of the sulphur. Even 
the finest lines are well marked, and every detail 
comes out clearly. This fact was observed about 
fifty years ago, but has, apparently, been forgotten. 
It might well be available for some interesting 
industrial application. 

Non-exploslble Petroleum..- A Hamburg chemist 
claims to make petroleum non-explosive by the addi­
tion of a small quantity of a mixture of bicarbonate 
of soda, aniline, calcium and magnesium sulphates, 
salt, sal·ammoniac, and water. 

New Phosphorescent Substa.nce.-Zincsulphide 
is now being manufactured as a phosphorescent 
substance. It shines with a greenish light in the 
dark. The sulphides of calcium hitherto employed 
are altered by air and moisture, but zinq sulphide is 
not so attacked, and will, therefore, probably super-
sede them. · 

• 
~ew Method of Insul.a.ting Electrical Ap-

paratus. - 1\I. Boudreaux has discovered that 
paraffin is the most perfect insulator, and has .made 
a series of apparatus for experiments with statical 
electricity, founded on the employment of paraffin 
as an insulator. This apparatus will work even 
when the air is damp, without there being any 
necessity to heat it. Special a1·rangements are also 
made to prevent the access of dust, which is an 
essential condition for the good working of such 
electrical apparatus. 

Ra.pidityor the Sun's Revolution.-Prof. Duner, 
the SwedisH astronomer, has re·calculated the time 
of the sun's revolution from observations made on 
the displacement of the lines of the solar spectrum 
in the Observatory at Potsdam. He finds· that the 
sun moves rotmd its axis at the rate of 1 mile 242ft. 
per second. The sun's day is therefore equivalent 
to 25 days 12 hours of our time. Further, he has 
observed that different parts of the sun have dif. 
ferent times of revolution, the latter increasing 
from the equator to the poles, which is only possible 
with a gaseous surface. 

Electro-magnetic Vibra.tions.-It is stated that 
electro·magnetic vibrations can pass through a briok 
wall as t·eadily as light passes through a piece of 
glass. In this case it is not too much to expect that 
we shall have, in course of time, a system of tele­
graphy without wires. · 

Solvent for Camphor.-Liquid paraffin is re· 
commended by Rosner as a solvent for camphor. 
On warming slightly, a perfectly clea.r a.nd limpid 
solution is obtained, which can be kept for y~. 

Silicate o! Sllver.-No one has yet succeeded in 
preparing n. silicate of silver. L!!.tely, h9wever, a 
sn~t of comp~ex oo~position, containing silica, nitrio 
ac1d, and oxide of silver, has been prepared. 

' 
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A MR. CAMPDELT,, a Canadian, has invented a. 
"cotton picker" which will pick the ripe bolls and 
leave the umipened ones and flowers for a later 
picking. 

THE Electrical Exhibition at St. Petersburg 
opened· by bi. Vishnegradski, the Minister of 
Finance, .has proved a very successful one. 

IF the telescope be driven by clockwork so as to 
keep certain stars alw~~tys in the field, a planet, if 
present, can be discovered by a prolonged exposure 
of a single photographic plate; for while the images 
of the stars will be dots, the planet will, by its 
movement, trace a "trail" upon the plate. 

THE best plaster of Paris is used for cementing 
brass collars and sockets to the glass fonts of lamps. 
Another method is to boil3 parts resin with 4 parts 
strong lye, and, when cold, mix with 5 parts of 
water. Five parts of plaster of Paris is thou worked 
in a11d applied; it sets quickly, and is said ta be un-
'8.ffected by petroleum. . 

TJIE light of the model of Eddystone Lighthouse 
at the late Naval Exhibition was of 300,000 candles 
intensity. 

PICRO-CARMINE is a good differential stain for 
microscopic :zoological sections, as it stains the 
several tissues different colours. The specimens 
should· be first soaked well in 70 per cent. alcohol, 
then put in the stain for a day, then into 70 per 
cent., and afterwards into 90 per cent., alcohol. 

GERMAN silver or nickel silver is brass whitened 
with nickel. Two parts of copper, one of nickel, 
and one of zinc ~re the proportions. used for making 
spoons a.nd forks. 

THE Lion Bridge nea.r Sangang, iu China, is the 
longest in the world, extending rather more than five 
miles over an area of the Yellow Sea. It is supported 
by 300 stone arches, a marble lion 21 ft. long re;:~ting 
on the crown of each pillar. 

AT the Frankfort Electrical Exhibition the total 
expenditure was 1,362,000 marks, but as the receipts 
amounted to 1,514,000 marks, there was a profit of 
152,000 marks. A mark is worth about a shilling. 

A NEW method of straightening steel plates with­
out hammering them has been patented. The 
heated plate is plunged into the hardening bath, 
but not left there until quite cold, as is usua.lly 
done. When only cool, it is taken out and placed 
between two cold discs in a hydraulic press, which is 
then screwed down. 

To dye wool black, boil it with its own weight ot 
logwood for an hour, and then add sulphate of iron 
in the proportion of 1lb. to every 30 lbs. of wool. 

To find the capacity of a square or rectangular 
tank, multiply the length by the breadth by the 
height. If each mensurement be made in feet, the 
capacity will be obtained in cubic feet. 

CARE should be taken in using aquafortis or nitric 
acid, for if any should touch the skin it will form a 
bright yellow stain, whereas, if it goes on to the 
clothes, it will stain them red and make them rotten 
wherever it touches them. 

THE melting point of a body is a particular tem­
perature at which that body begins to melt, and is 
oonsta.nt for the sil.me substance under the same 
conditions. 

A GRAMME is the weight of one cubic centimetre 
of distilled water a.t 4" Cent.; water being at its 
greatest density at that temperature. 

THERE will be exhibited a.t the Chicago Exhibition 
a model of the first telegraph wire, about nine miles 
long, erected by Morse along the Baltimore and Ohio 
Railway. 

FoR the production of the electric light in Spain 
50,000 tons of coal were used during last year. 

To protect the puddlers in the iron works in 
Westpha.lia from the intense heat, furnace shields 
are now used. A shield is an h·on screen hung from 
a roil overhead, and is kept cool by cold water run­
ning down it.from a perforated pipe c~u·ried by its 
upper edge next the furnace to a gutter formed ou 
the lower edge. 

THE Tansn. Waterworks, Bombay, is one of the 
greatest feats of engineering in Indil1, and the d<\lll 
.connected with these works is the longest in the 
world. They are to be opeuecl by the Viceroy this 
month (April). 
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TRADE : PRESENT AN D FUTURE. 

• *"' C•)rrC~JlOIIdi'nce _fl·om Tradr. ancl Indu~trial 
C< 111 n•.•. <r ll(l 1Ycrrs fmut Factorie:<, ntH-<it rutch 
the Editor 11ot latcr Uttm :I'tU«d<ty /1/,orni·ny. 

~lt\'E il A:"O Ct:TLER¥ 'rn.\DES.-There is little 
to note in t he Sheffield silver, platc<l, or cutlery 
trade~, business being, on the whole, dull. 

J~OOT A:'\0 SHOE 'rRADE.-Tmde at Brighten is, 
as fo~r as bespoke "-'Ork is concemecl, just like tbc 
London "·est-end bes}'<>ke, \'ery quiet, with very 
f t> w ,•xceptions, and most of the large manufactw-ing 
ccn tres are in a like condition. 

JkiLDI:"G TRADE.-ln Manchester, the bnilcling 
tra<lo is gett ing brisk. Plumbing, e!.pecial1y, is 
looking up. Tllcre a re many large jobs in hand, 
and good plumbers can get 1lienty of work. The 
general price now is 8¥J. pet hour. Everyone in 
the building line is busy in Bournemouth, a.nd it 
s<>cms there will be a. demand l' resen tly for mote 
workmen in the bricklaying a nd carpentering lines. 
\rages arc fairly good for the co\mtry, being 7d. and 
l~d . per hout. Last summer there was more work 
than men, and all here 'vere putting in overtime ; 
and from appearances at present, it will be so again 
shortly. · 

TniBER TRADE.- 3 by 11 third yellow planks at·e 
very scttrce just no~', and command good prices, as 
much as £15 15s. and £16 5s. per standard being 
asked in the trade for this size. Last November 
the same goous fetched only £12 5s. to £13. Spruce 
is likely to be 'l'ery scarce this year, and prices keep 
firm. Buyers will do well tc obtail1 their require· 
ments at the present quotations before another rise 
takes plnce in the market. The stock of spruce in 
the Surrey Commercial Docks is reported to be at 
least 50 per cent. below the amount this time last 
year in hand. At these same dock!! is another cargo 
of Jarrall wood unloading. T his wood is much to 
the front for panng. The price is about .£8 10s. 
per load, or 3s. 6d. per foot cube ; and as it lasts 
so much longer than yellow deal, it proves cheaper. 
Floorings anrl matchlinings have been n. little firmer, 
but there is sma.ll hope of tlte rise being maintained. 
Some mahogany put up at public auction lately 
was well bid for, and was all cleared n.t an average 
price of 4td. 

FLA:S~Er, TnADE.-This-the pt-incipal trade of 
Rocbdale and district- is in a fairly flourishing 
state, and most, if not all, of the mills are working 
full time. The fact that the contract for the Navy 
has been placed in the hands of local firms has, no 
doubt, hacl some effect in bringing about this im­
proved state of affairs, which, if it will only continue, 
will be much better not only for the mill-owners and 
\VOrkers, but for the whole town as weY. 

JEWELLERY TnADE.-The London jewellery trade 
is in a state of suspended animation. It is alive, 
and t.hat seems about all tliat ca.n be said for it. 
One hears everywhere of manufacturers discharging 
their mt>n, of shopkeepers clischarging their assist­
ant!!, and altogether the outlook is bad all round. 

SHEET lHEl'JlL TRADE.- ln Wolverhampton, the 
largo sheet iron producing Lysaght n1ills, which 
have been standing idle some time, are to be re­
started. About 1,200 hands arc employed, and the 
announcement of tlie reopening of these important 
works has briven great pleasure in the tcwn. A large 
sum is being expended in new plant. Several tin­
plate works in \Vale.'! are suspending bU8iness on 
;wcount of the depression of trade. Three thousand 
men are out of employment. The London trade is 
still very q,uiet, buyers holding out for low prices. 
Stocks are getting low, and purchases will soon have 
to be made. Reports from other parts a re equally 
dull. 

E:-<cnn:&niNG TRA'DE.-Neither the engineerir!g 
nor the iron trades of the Lancashire district exhibit 
any material signs of improvement, although in 
seme branches of the former industry a. fair amount 
of activity is maintained. This is notably the ca.se 
with boiler-makers, who report a considerable quan­
tity of new work coming forward. W ith machine· 
t ool makers and stationary engine builders, however, 
trndc hn.s n. clcciueuly sla~kening tendency ; while 
locomotive builders are, as a. rule, but little better 
situated. Orders have, however, been placed with 
one la,rgc firm in the district for a number of sb.::­
whecl coupled locomotives intended for the Western 
:Main 'l'runk R!tilwa.y and fot· other lines under the 
control of the New South ·wales Government. U. 
is sta.te<l that the ordet· has been given after careful 
t es ts of American Bnld,vin engines upon the lines 
mentioned, nlong with those of English make. In 
the general engineering trade of the district, there 
is n. dccillerl quietening down, little work n.n<l but few 
in<1uiries being reported from almost every centre, 
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with the exception of Barrow, where ooth engineers 
and shipbuilders are busy. Thron,ghout the ir<>n 
trade business is in a. very depressed condition, 
consumers only purchasing sufficient t<> meet present 
requirements. An immense number of furnaces are 
damped down, only six of the forty in the Barrow 
district being in blast, while other districts are 
similarly circumstanced ; but, in spite of this, there 
is no marked upward tendency in the prices. In 
Manchester, thifl trade is quite out of joint, for 
though the coal crisis is practica.lly over, there yet 
seems no likelihood of a return to activity. 
Employers complain tbe.t the cost <>f production is 
so great that they cannot offer prices that will 
attract trade. A complaint of this nature is very 
ominous tc the workers. 

CoTTON TRADE.-The Lancashire cotton trade is 
in a. very depressed condition, so much so, indeed, 
that the advisability of working s&rt time is being 
freely discussed by the employers' associations. The 
protracted strike at the Stalybridge Spinning Co.'s 
mill continues, and a. recent attempt to settle the 
dispute has, unfortunately, failed entirely, so'that, 
after a strike of six months, the prospect of a settle· 
ment appears as remote as ever. It is stated that 
t he Employers' Federation has under con.sidero.tion 
a proposal t<> close the whole of the mills in £he 
Oldham, Ashtcn, and :Mossley districts until •he 
dispute at Stalybridge has been settled. If this 
course is adopted, it cannot fail to have a most 
depressing effect upon the trade generally, while 
the labour community will suffer most seriously in 
consequence. A cotton-spinning concern in the 
Roch<Tale district has declared a dividend of ~ 
per cent. on the last qua.rter's wocking, but, on the 
other band, a similar concern has been at a .very 
heavy loss on the same quarter's working; so tbad;, 
it is difficult to decide whether the trade as a. whole 
is in a prosperous condition or not. 

PAIXTrNG A~"D DECORATrVE TRADES.- AUhough 
the spring season of London jobbing work has been, 
so far, one of average business, ma,ny workmen have 
been on the unemployed list. London is never able 
tc provide work for a.ll the painters living in its 
districts, and the young provincial journeymen, who 
are a.t all times flocking to the city, very seldom 
better themselves by the change. The sma.ller 
provincial towns offer tc-day the best outlets for 
energy and decorative skill. If without capital or 
influence, there is no place in the . kingdom less 
promising for regular employment and steady: 
progress on the part of a. raw provincial worker than 
at t he West-end- the clistrict wherein all the most 
costly work is executed, and the g9aJ to which so 
many foolishly aspire. 

SHIPBUILDING TRADE.-ln the shipbuilding trade 
there is very little being done. Messrs. Laird, of 
Birkenhea.d, have just launched a fine vessel called 
the Duke of Olarence, intended for the Irish service. 
On her trial voyage she steamed an· average of 18·8 
knots, which was more than tba.t contracted for. 
In <shipping circles, the chief interest is tke proposed 
amaJga.mation of the British and Foreign and 
Standard Ivla.rine Insurance Compa.nies. . This 
amalgamation will be one of the largest in the 
world. One of the most successful firms in the 
shipbuilding trade in Belfast has entered into a 
contract with the Union Steamship Company, 
Limited, for the construction of two new steamers 
for the South African trade. They will be twin­
screw steamers, fitted with two sets of triple 
expansion engines, and will be capable of carrymg 
large cargoes on such a draft of water as will enable 
them to cross the bars at East London and Durban. 
They are not intended for high speed, but will have 
ample accommodation for first, ·second, and third 
class passengers. 

SHOP: 
A CoRNU FOR THOSE: WBO WANT TO T u.x IT. 

• • • Jn consequence of the great pre881Lre upon tM 
"Shop " columns of WoRK, contributors are 
requested. to be brief and concise in all future 
questions an4 replies. 

I.-L~TTERS FROM CORRESPONDB:NTS. 
Astronomical KeJOllator Clook.-T. T. (Seftrm 

Pa1·k) writes :-" Mignt I suggest that some contri­
butor would supply a series of pa12ers on the con­
struction of an astronomical regulator clock. with 
plain dial and dead-beat, to strike the hour, Quarter 
past, half past, and a quarter to the hour, with zinc 
and steel compensated pendulum 1 The case might 
be left to the taste of the maker, i1 he would re­
commend a good firm of clock makers t<> get the 
parts, finished· and unfinished, etc."-[An article 
upon this subject would be considered.- En.] _ 

• 
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Glass Work.-R. M. (Cr011donl w.rites:-"In 
reference to your article on • Leaded 'Glass' (sec 
WORK, No. 147, p. 685), I should proceed with such 
a job in the followin~ way: First, makeoutfull·size 
drawing, allowing t m. all round for outside lead to 
the size and shape reql!ired. Next, pin drawing to 
the bench or board. Next, purchase lead, which is 
sold at a bout 4d. per lb., and should be a domestic 
round lead for body '{>art. and a i in. fiat lead fot· 
outside, which, if a tnfle too large, could be trimmed 
down to the si7.e. Next, buy the glass, which would 
be best if the glass-cutter were to cut it into 
squares a.s '\'ell as strips for the lines, which could 
be cut in between squares, or where required, with 
a wheel·cutter (if a dia.mond is not. to band), costing 
about 6d. Having procured the ~lass and lead, la~· 
two straight-edges down on dra wmg, marked A. ana 
B, a.s shown: The head is then drawn out straight. 

and cut off as required. 
starting from left-hand 
corner from bott<>m to 
top, and so on. until the 
squares are built in as 
shown in sketch. Next, 
take up straight-edge.,\, 
and build in remaiuder 

Glass Lead Work. of squares, taking care 
. to put sufficient nails 

ronnd. Shoemakers' lastin~ nails are generally 
used. which have steel pomts lllld la.rge beads. 
and pull out ot board easily. Next, cut length of 
lead for right-hand side of squares, and start 
putting on lead from the bottom, pulling out the 
nails carefully as the lead. is taken up the side 
of work. Next, carry up the line, cutting it where 
required, and so on, following round. taking 
care, in raising the straight-edges, not to shift 
the work, and, as each outsic)ie bead is put on, 
a straight-edge must be nailed down behind them. 
Before soldering, square up the work, and then 
grease the joints w1th composite candle, which is 
generally used. After soldering both sides with a 

' hatchet-iron with 1 in. face well tinned, putty can be 
worked under the leads, and pricked out "ith a. 
sharp, hard stick. Next, brush briskly with a stiff 
brush, and put on the finishing touch with a black­
lead brush."-[Many thanks for your suggestion. 
There is nothirig in your very practical description 
ot how to make leaded glass work but what I am 
fully aware of. I omitted to state that the joints 
should have a touch of composite candle before 
soldering, but otherwise I think the answer fitted 
the peculiarities of the question; and this is the 
great point.-E. D.J 

How to GriDd Ska.tes.-G. E. C. L. (Ipswich) 
writes:-" '!'he winter's frosts must have caused 
many of our • workers' to bemoan the condition of 
their skate edges. Many would doubtless be glad to 
learn how to grind them in view of next winter. 

· The only things necessary are a. small emery wheel, 
a.n emery butt' wheel, and some means of driving 
them. Those who have a lathe need only put the 
wheels in between centres on a mandrel, and they 
are at once provided for; those wi thout a Ja.the 
ought easily to be able to rig up an appliance to 
hold the wheels. I have found the best size emery 
wheel to be 3\ in. or 4 in., a.nd buff wheel about 6 in. 
The emery wheel will cost about 2s.; the buff can 
easily be made out of a. piece of wood about ~ in. to 
1 i.n. thick, and 6 in. d·ia.meter, turned up on a 
mandrel (which should be about 7 in. or 8 in. long 
trom tile live centre end). A piece of a thick strap 
(a soldier's belt is really the oest thing) is glued all 
round the periphery, and further secured by small 
wo®en pins th.to'ugh the leather into the wood. 
This is now covered with hot glue with emery 
powder stirred into it pretty thickly, and when it is 
cold the butf is ready for use. If the ska.tes ~ave 
wooden bodies and a. screw for the heel, 1t Will be 
uecessa.ry to have a kind of screwdriver to go over 
thescrewtota.keoffthenutwhichbolds thescrewto 

c 

E. 

the wood. ns shown: It 
the skates are ' acmes,' 
or oth'er metal-bodied 
skates, they can be 
re~y t~en to pieces 
Wlth the key. (N.B.­
Keep the parts of one 
separate from those of 
the other.) First do 
the flat sides of the 
bladea with the buff 
wheel; let the scratches 
be in the same direc­
tion as the maker left 
them, either crossways 

A. Washer or Nut,; B, or end to ·end. When 
S C S Point this is done, change 

crew; : crew d ; the buff for the em er)· 
D, Stock ' E, Bla e. wheel. You will re-

quire a. rest to go in the T holder th.at is quite fiat 
at the top • I use a piece of 'vood i in. thiCk, H in. 
wide, and' 4 in. long; the height of this must be 
'fJe'l'1/ accurately adjusted. As the blade is tapered. 
the r est must be below the centre of the lathe. I t. 
is riglit when the blade being held fiat on tlu:~. 
rest th.e emery wheol just touches the centr.e of 
the 'edge. Use the emery wheel till you have got. 
the blade free from bad places. Do not press to<> 
hard and be earefu.l not to get the edge wavyt but 
a. reiula.r'Curve from heel to point (you will flan the­
blade to be far from fiat on the edge) .. Wben b<?th 
blades are done, change to the buff agam, and .flmsh . 
tae edge with that. 'fhe centre of the edge w1U J;~Ot 
be-touched by the buft'; that.dOf!S no~ m!ltter. 'I he 
rest must not be shifted for tblS fimshmg. If the 
edges are toosharp-wbich is very probable-take a.. 
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_~I.! piece of F emery cioth, and with the thumb and 
_,l_, linger gi;e the ~!lge one or, if necessary, two ru_bs, 
•. ;• ··· which w11l rechry the matter. Skates ground like 
. · . ; this will not slip from under you sideways when 
• .,,;·. doing the outside edge, three, or any other figure, 
bu~ f and will be found to be as swift as any other for 
~'!.,[ plain racing. 'Vhen once you have got the emery 
, ... • wheel and buff, I do not thinJc you will keep them 
·~·J'. for mere skate grinding, but wHl find them in· 
!c· '\'aluable for multifarious purposes." 
~ 'Oilstone. - J . E. R. (Lima.vady) writes :-
rr ., "':Vhen an oilstone has worn hollow, it is 11. diffi­
'.~:> cult matter to sbarpen wide tools-such as plane­
;:·• i irons-upon it. 'l'he follovviugwill be found a cheap 
;w.l! and efficient substitute-in fact, far better than a 
'HJ!I narrow oilstone for wide tools and fast cutting. 
:rl.• {)n a bit of board planed true. say, 7 in. square, 
l.i~i fJ¥iten, by turning down one edge, a ~iece of sb~et 
····:-. 210c, and use this as you would an 01lstone, w1th 
e•l. the addition of a little emery-flour. With this you 
.: :·, can put a polish on a plane-iron or chisel unattai.n­
''.l•- .able with the oilstone. Anyone who has tried this 
!i·; will always use it for sharpening wide chisels, plane­
:•n: arons, etc." 
!i: Early Riser's Electric Clock.-CAwo HUD 
, .,,. 'vrites :-"I send you a sketch ot an arrangement 
-.·· • I electrical) for waking me up, thinking it may be of 
'""' . :ser~·ice to those of your readers 'vho have to get up 

·z ·. -early and at irregular hours. 'l'he clock, bell and 
•r:c: battery are secured to a board, as shown, and can 
. ·H, ' he hung up anywhere, like a picture. 'l'he battery 
·r:c. (';tands on a small bracket, screwed firmly to the 
•1.!1 · board, and lashed with a stout band of tin, about 
:1ui' half-way up the cell, as an additional safeguard 
,,.1! 1'rom upsetting. The clock is fixed by two screws 
·1,L t hrough the back. To connect up, take a wire from 
Ill:· zinc direct to beU, bell to switch~ switch tci clock; 
t'll• here ease one of the screws whicn hold the wol'lcs 
• 111 in position, and twist the end of the wire round it. 
!•.! ~rake the other wire from carbon to back of clock 
u>~ gong, and twist round screw, as before, Now, eo 
r''' bend the hammer of clock that it stands, when not 
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Early Riser's Clock. 

in action, about~ in. from the gong. Wind up the· 
alarm, o.n<!- the fOJ;ce of the spring will press the 
hammer t1ght agamst the gong, as the disc of the 
dock works round and releases it.. Of course once 
winding will do, as the clock alarm cannot go oft' 
when the hammer has been beut as described. I ma.r say I can, and do, put every confidence in the 
b_el t(! wake me, and 1t has never failed me once 
smce 1t ~as put together in January, 1889. It has 
not requ~red anything. doing to it yet, and ap. 
P,arently 1s as good as. 1t was twelve months ago. 
<:ost, about 7s., excluSlve of clock. Mine eost for 
the lot:- d. 

l:!oo.rd, 2 ft. 6 in. x 10 in. x ~ iu... . . ~ 6 
3 in. bell (electric) . . . . . . !l 6 
No. 2 Leclanche cell .. .. 2 o 
Ordinary alarum clock . . • . 5 o 
Wire .. .. . .. .. .. 0 It 

12 1! 
1.'he. switch I made myself. The wires should be 
t·un m small 17rooves behind the boo.rd for neatnesR 
.and a 'drop of sealing-wax here and there wili 
lteep them in their places.'' 
., Mo~~ Trap~·-;W. s,. (.As?v, Appleb71) writes:-

Havmg seen m Shop quenes and u.nswersreh~tivc 
to mole t_ra.ps, I 1)-0W to.ke this opportunity of giving 
.a few hmts which I can confidently recommend • 
In t.he flrs.t place, . my rema.x:ks apply to amateurs, 
~L~ profees10nals w11l know w1thout my telling theot. 

I. he c!leapest and best trap, and handiest in every 
;';ay .. ls t~e tile one made fl·om common drain tiles. 
l_heir cluef advantages are-durability, ioexpen-
~tveness, and being ready whenever wanted. 'fo 
ll!a.ke them, get a. comn:ton cla y drain pipe 1~ in. 
<lsameter, and . about 11 m. or 12 i1~. long. Cut it 
1l~rough the m1ddle, and make two pieces 5'· in or 
~~. u1. ~ong. '!'he next !>Peration is cutting o~t the 
11 ~JKer -hole at un,d.er·Side. For this, I found an old 
)lil.nd·~aw was best, but as a.ll makers may perhaps 
JIOt IJ,LVC one, they must improvise something of 
t hat nature. After that, cut ont the string and 
lnggcr hol<.1!. ~'or these, nothing is be~ter than 
a n old screwdrtver, about tin. filed pretty sharp 
'l:IH: lru:st Ofll!l'ation ia making th'e groove for string· 
J• Ol'. th1~, 1 l'IV C tL nail into a piece of wood that wili 
1<0 Into th~ tn~p. and work or scrape out the 
-"~'<?OVO at CIL~•er end. This concluded the trap is 
Jl_mshed. It 1s of the utrno~t im)Joi·tu.nce that the 
ttle be soft. [ could have expto.ined how to make a 
wooden one, but I have already taken up a lot of 

• 
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useful space. There is not :a shadow of doubt but 
that the wood ones with steel springs are hest, but 
where to get them at a reasonable prloe I ~hould 
like to know. One great adv.antago the tile trap 
has over wood is that it will neither rot -Iior Qrack 
with sun, and requires no 'seasoning.' I have 
given no illustrations, ns makers will well under­
stand.'' 

!I.-QUESTIONS ANSWERED BY EDITOR AND STAFF. 

Incubator Fittlngs.-ONE IN A Frx.-You can 
obtain glass tubes and all other fittings from Mr. 
Stevens (see advertisement in WORK, "Sale and 
Exchange" column, No. M9).-LEGHORN. 

Working Cordage.-W. H. (B?·adford).-Being 
in N a pies, aud a way from all my dra win~ materials, 
I cannot well answer queries. 'l'he s ubJeCt is also 
too wide to be tl'ea.ted of in "Shop." If W. H. was 
to write to Mr . .A. B . Duckham1 nautical agent, 
Falmouth, he would send him a list of manuals·(of 
which there are several) on the subjects on which he 
wishes for in.forma.tion. H e would thus obtain a 
great deal more knowledge than it would be possible 
for me to give him within the limits of a short 
article.-L. L. H. 

"Waterbury" Repair.-W. F. (St. Qross).­
Send to the Waterbury Watch Sales Co., Snow 
Hill, Holborn, enclosing, say, eighteen penny 
stamps, and ask them to send a ba.lance-statf 
complete for the 10s. 6d. watch, and they will· do 
so, and return ove1·plus-if any-or tell you if not 
enough sent. Then unscrew the plates, draw out 
tho J!iu that holds the hairspring at present, a.nd 
put m the new one. You may not get it in beat at 
first, but by drawing the hairspring farther through 
or letting it ont, you will soon get it right. It is a 
very easy and simple job, am'l. I have no doubt you 
~n manage it. I~ not, write again, and state th!l 
diffi.culty.-.A. B. c. 

Electric Light B a.tter!es.-E. G. (DubZin).­
The following numbers of . WoRK contain the 
two articles on "Electric Lighting by means of 
Primary Batteries'': Nos. 82 and 89. These can be 
sent you. on receipt of 3d. in stamps. Page 593, con­
taining illustrations of electric light ba tteries, is in 
No. 89. ~ you have the indices to V ols. II. and 
Ill., you will be able to find several references to 
information on electric Hght batteries in "Shop.''­
G. E. B. 

Ca.mera.- BASEBOARD.--(1) The length is 9i in. 
(2) 8t in. sight rebate measurement is 8! in. Fig. 8 
fits into rebate in outside case. (3) The bellows is 
merely slip.ped out of the metal grooves, pushed 
into the camera. <',asing, and the baseboard folded 
up, thus enclosing the bellows part in a. box, as it 
were. 'rbe hinge permits the baseboard to be rather 
longer than it otherwise would be, and forms the 
lower part of the l'igid back framiug.-D. 

Tin Goods, Lacquer, etc.-S. S. (GranthG,m). 
-For ready-made tin goods, try Ponders '& Baker, 
Featherstoile Street, London, KC.~ or Harding & 
Son, Long Lane, l~orough, Lonaon, E.C. For 
lacquering, see reply to H. J . (Oxford). Your 
guery re spark preventer has been answered.­
R. A. 

• 
Cycle Tire.- E. D. (London, S.E. ).-The tire can­

not be mended by dissolving, as your correspondent 
proposes. 'l'o mend the tire, cut out the damaged 
:part. Cut the two ends for splicing, as illustrated 
m No. 137, Vol. Ill., of WoRK, and join with r ubber 
solution. all as described in the accompanying letter· 
~ress. The rubber solution can be had of cycle 
ealers ; bottles, ls.-A. S. P. 
Cement for fixing SUver Mounts on a Jug. 

-vV. M. (Ma1·ket D1·ayton).-Properl:r._ mixed and 
properly appried, thin fine plaster of Paris should 
hold these mounts on securely. Is the mount deep 
enough, and is the surface of the jug, where the 
collar comes, suitably roughed so that the pl!Uiter 
w ill get a. hold 1 I know of nothing' else to use but• 
plaster of Paris.-H. S. G. . 

Wood for Zither.- YOUNG CABINET,-The belly 
may be made of cedar, rosowood, pine, or maple

1 and the back of pine, or even of common deal, ir 
free from shakes and knots. The wood known as 
Swiss pine, however, gives the best results, and you 
can procure it from De Witt & Palmer, Drum· 
mond Street, Hackney ; or you can obtain backs 
and bellies already cleaned up, at Is. 6d. each. from 
Chilvers & Co., St. Stephen's, Norwich . Watch 
WORK adv,ertisements.-R. F . 

Mechanical Drawing. -READER (Knutton).­
Perhaps Do.wson's "Drawing, for · Machinists," 
4s. 6d., might suit you. Try, too, the book on the 
subject in Cnseell's 'fechnical Series.-F. C. 

Carpenters' Basses.-CoNS'l'ANT RE.&DER.~I 
know of no carpenters' basses that lock, neither 
can I see the utility of locking a basket that could 
be easily ripped open with a pocket-knife. .A:s,a 
rule, ca1·penters generally keep wha~ tools they are 
not using in a tool-chest, and only use' their baskets• 
as a mca.tJS of carrying about those they immediately· 
require; but if I come across s uch a thing as. you 
want, I will let you know.-E. D. 

Incuba.tor.-CmcK.-For method of fixing regu­
lator tube, see reply in " Shop" to F. JJ, ~,or 
regulator tube. etc., send to Mr. Stevens\ who 
advertises in 'WoRK, No.l49.-LEGHORN. · 

Wool Winder.-E. D. (Woodford).-Thanks for 
your views. We shall be glad to. see Y.our idea 
when ready, · 

, ' 
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Sash Door.-SUDSORUJER.- There is very little 
difference between the making of a diminished style 
and an ordinary door. I gave a description of how 
to make a four-panelled door in No. 144 of WonK ; 
and if{ou look at that, you will easily upderstanll 
what am going to say. Proceed to make your 
door exactly as if the styles were not diminished, 
leaving out, of course, the top panels and mullion. 
You might even do all the mortisin~. When you 
have got so far, all you have to do IS to make 11p 
your mind how much you will diminish the styles 
-say 2 in. ; then gauge 2 in. down the upper insido 
portion of str.les, both sides, as far as the top 
of middle rai , and then splay the line off to the 
bottom line of middle rail, as dotted line. Now, as 
you are going to cut2 in. out of the st~les, you must 
add 2 in. on to each end of top rail, and 2 in. on to 
each end of top of middle rai11 and then make your 
splay down to the bottom er m iddle rail to meet 
shoulder lino that would be if the door were not 
diminished; there being, of course, no plough 
groove. you must make the haunching for tlie top 
and middle rails. 'l'he diminishing. of styles is done 
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Sa.sh Door. Elevation of Part of Door. Dotted 
Lines indicat e the di:lference ootween a. Di­
minished Style a.nd a.n ordinary Door. 

by cutting as near as possible to the gauge line with 
~ sharp saw, .and fimshing with a bull-nose plane 
and chisels where you cannot get with ordinary 
planes. I have purposely left out the sash moulding 
round the opening, for it makes · the jo·b ever so 
much more confusin~ to a novice, and suits every 
purpose where a IIOVICC woU!ld want to make a door 
of this descriP,tion if it is struck separately, and 
mitred and nailed round afterwards. I am sorry to 
say that I can give you no information as to the 
best method of making gun-stocks, for. although I 
could readily make one myself, if I had to do so, 
with spokeshaves, files, chisels, etc., that would not 
be the best way, for I believe they. a re mostly 
turned.-E. D. 
"' Photographic Sta.nd.-R. S. (Blackburn).-The 
motive power of the revolving stand is an ordinary 
bottle-jack, a~ound w hich the shelving to hold the 
photogra.J?hS lS.P!~ced. On a,ccount of the position 
•of the weight, 1t 1s necessary to have the lower part 
very heavy. 'l'he jack is enclosed by the shelves, 
or it can be hung out of sight above, a chain or cord 
supporting the revolving arrangement. The place 
of the shelves is a matter of to.ste, nnd the motive 
'Power should be hidden in ·an cases. Figs. 1 and 
2 will give an idea. of how to wor~ it. Fig. 1 

I'ig. 1 
Details of Revolving Photographic Stand. 

represents the suspended arrangement: 'A, jack; 
B, heavy board; c , frame on which shelves are 

· placed for -the pictures - the fmme should be 
covered with light wood to hide the jack. Fig. 2: 
A, jack ; B, strong frame to support jack : c, cylinder 
revolving inside from :a, attached to a heavy bottom, 
E. The cylinder can be made hexagonal, and shelves 
a rranged on the outside.-D • 
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Boys' C:npentry. - nr.e~:co,n· BoY. -Some 
p·qwr-< oi rhi:< narm·r :we a.ppcadn~ in the present 
' ulorll o(' oi \\"OHK". 'l'h<} th-;:;: pupo•r. cll'rtling with 
r·:thl11t hutches, wa~ in the last nun:bcr(l.i!l), so that 
ynu fought to bn sharpening your tools. 

Desig n and Dccoration .-.An-rs A:-iD C RAF'rs 
\\'coH r.: rm.- Arr-ang-Pmcn ts arc hcin~ made by which 
,r,.,.it-:n s ub.it'<' li! by tmiund dccomtors will Hn<l (re­
oru~· nt. p h i Cll in the ne w '' olnmc- 1:.c., from No. 157. 

Xylonlte.- II. R (!.r.ecls). - Yom· fu ll address is 
n~<kc<l for by H. J. H., &i. Uardine1· Stt·cnt, 1J11b!in. 

Stain for Chair and Upholstering.- AM A'rEUR. 
-'1'<:~ dar:ken. ns yo•.t sn.y, the birch. fro.mc o_f your 
du111'. ''' liJC o\cr w11h as plutltum dissolved m tur­
pc· r~tine (<)n e pennyworth in half n pint of turps). 
Th~s ShO~Ild l\IIS\~-c~- Y<?llr Pll!'POSC admimbly, as it 
starns wubout gtvmg 1t a pamted appen!'llnce; but 
should yon hn ,-e any dHiiculty in obtaining this, 
yon sho1~ld fnll back on nmdyke brown. 'l'o use, 
tn_ke ~ h~tle of th~ brown, mix into n thin paste 
wllh IHlllld nmmoma-or n strong solution of com­
mon was hing-soon will do-then thin down with 
w~ttcr till you o):>tnin the required tone, which yon 
":111. t•ea<hly gnm by trying- its effects on any ocld 
brts of w~otl you may have le ft over wlw n making 
your cha u·. As you cannot French polish, the most 
suitable Yarnis h to use is that known as brown ltard 
spiri t varnish, which can be bough t at most oil and 
r olour m erc hants in small quantities more cheaply 
t han you can m:tke it. Should you prcfct· to make 
r ou1· own varnish, one s uit able for your pm·pose 
can be made by dissolving 4 ozs. of best orange 
s hellnc and 2 ozs. gum benzoin in one pint of wood 
n~phtha. Crush the gums; stir up frettuently till 
dtssoh·cd. S train cat·efully through fine muslin 
before using", and apply with a camel-hair b rush. 
For pat·ticulat·s of how the edg-es of the seats are 
brought up square in upholste t·ing, I must refer you 
to 1\ os. 78 and 100 of Womr, in wbir.h you will find 
"An Arm-chair: How to make the l<'t•ame and 
Upholster i t.'' 'l'he snbject is there more ably and 
fully treated than it would be possible to condense 
into tl'Je " S hop" colunms.- LIF'EHOA'I'. 

lli.- QUESTIONS SUBMfTTED TO READF:RS. 
• • • 1'1tc attention mu~ co-ope-ratio1~ oj-rec((/ers of WonK are 

in~·iU<l]Ctr this section of" Shop." 

Storm Glass.-CAWD H t·n writes:-" Can any­
one of your numerous readers tell me what the 
ingredients of t he storm glass, usually m anu­
factured in America. and sold together with the 
ordinnry lllercUJ·ial thermometer, are1" 

GlassBoxes.- HANTS writes:-" Address wanted 
where plain white glass boxes (small), ~tlove a nd 
handkerchief sizes, can be bought; or, fa.iling this, 
directions for making a glass box would oblige." 

Knife -Cleanin g Machine.-F. 'l'. <Stole£ New­
inrtton, N.) writes:-" I should be mnch obliged if 
any brother reade1· would give me inst1·uctiom; in 
\\' ORK for making a cheap knife-cleaning machine.'' 

Red and Green Fire.-.A. J. \ V . (Batte1·.wm) 
would be very much obliged i( any kind reader 
would tell him how to make re<l and green colour 
.fire powder for parlour amusement. 

I ce Cream.-J. W. ( W est B1·ighton) will thank 
any reader for a recipe for making ice cream to sell 
at ~d. and ld.; also where could be bought a. small 
iCe cream machine, and price. 

Enginee r 's Q.u<tllficatlons. - J UNIOR ENGI­
NEER writes:-" Will any reader tell me whether it 
is necessary to be 'bound· in order to become a 
M.I .. Mech. Engineers 1" 

Fret Market and Monogra.m.-S. W. ( (Jh.es· 
ham) writes:-" \V ill I<'mnWOHKJ<:n, in No. 150, 
page 733, nnder the heading of • Market for Fret­
work,' kindly send me his acldress. as I have a few 
.simple brackets I want cut. and have not tiJUe to 
cut them myself1 And will someone kindly give 
me S. W. monogram for pa inting 1" 

B evelle d Lamp Glasses. - PooR TINKER 
writes:-" Ca.n a.ny reader give me address of a 
firm who sells bevelled lamp glasses wholesale 1" 

Oilstone. - W . J. (Browney C'<>ll. ) writes:­
.. ·w ould any kind reader tell me i( there is a ny 
way of softening an oilswne 1 I have one w hich 
looks all rig ht, but when I come to sharpen anything 
on it it scratches." 

JV.-QUESTIONS ANSWERED BY COI<RESPONDENTS. 
Magnetlsm.- 1\f. (Bishop A1tclclcwcZ) writes to 

n~xwo1r~n (sec No.l52, page 765) :- "Insert the bars 
in t~ coil of co,·cred copper wire, nnd send a strong 
current from a powerful batte1·y th1·ough the coil ot 
wire, tapping the ends of the ba r with a hammer 
during the passage of the current." 

Colours for Diagrams. - C. K. (Stratfor<l) 
writes, in reply to A Nr,;w REAOER (see No. 152, 
page iw) :-"Effective opaque colours fer this pur­
vose may be formed by using the dry powder 
colour!!, sold by oil nnd colour dealers, ground up 
with flake white on ~~ china slab or piece of glass 
with (~palette-knife. Adtl a little g um arabic to bind 
t.hc colours; add ala.rgel' quantity if n shining sur­
face is desired. 'l'o prevent crayon drawings from 
smn<lginJ.t, dissolve a srnttll quantity of shellac in 
mct.h.rln.ted spirits, and with IL spray diffuser CO\'er 
thc surface of the dmwing ot· diagram with this 
solut ion. For de1~1ing with lnrge diagrams, Hughea' 
• A plr ieidc,' or Spmy Diffuser, will be tound very 
ctt'e,:Li n :." 

Double Fla.geol et. - M. I Bishop A1tcklan<l) 
writel> Lo S. (llri~Jlol) (~<<.>e No. H8. p;t~c iO:l) :- " Y011 
will most likely be u.blc to pr...~cm·c one of these 
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from \.Vallis & Son, Euston Road, London, or of 
.Alphouso <.:arey, Newbury, Berks." 

Octagonal Moorish StooL- J . F. (Exeter) 
writes, in 1·eply to ANGLO DAN.I!: (see No. 153. page 
782) :-•• I enclose a. sketch for .A.NGLO-DANE, 

Octagonal Moorish Stool. 

This could be easily made by an amateur. The 
bf'st coloms to use would be chocolate and dark 
reds, with a few lines of black in the mouldings and 
elsewhere to separate the colours.'' _ 

Lead W etght.- EDDIFRA writes, in a.nswer tO.:...W­
W. W.(Nottingham) (see No.l53, page 782) : - " 'flie 
best 'vny to m ake pattern would be to ma.ke it in 
two pieces, jointed a.t A, ~i~- 3 •. the two pieces ~o be 
pinned together: the pos1t1on IS shown at E, FJg. 1. 
I should make it of mahogany. You will want a 
three-part moulding-box; it could be made of wood, 
as shown in sketches. The pieces of wood, F, 
Figs. 1 and 2, are for the purpose of gniding the 
boxes when they are being put together. The 
drag, n, Fig. 3, is placed on a. level place and 
filled with sand, of which any iron or brass moulder 
will give you a tinful. If W . W. W. could get some 
of the fine dust tha.t collects on the beams of a 
foundry. and mix it with the sand, it would be much 
improved. The pattern is then pressed in the sand, 
and joint made level at A, Fig. 3. P arting sand is 
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Mo'!llding-Box Plan. 

c. 

·Fig. 3 . 
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then sprinkled on the joint-sand that the fe~tlers 
brush oft' the iron castings is much used; the m1ddle 
box is placed in position, and sa.nd rammed round 
pattern. Ma.kejoint level with top of pattern, a nd 
place on top box a. piece of roun?- woo!l-a. lead 
pencil will do- where runner, G, F1g. 2, 1s shown, 
and ram sand all round. Dra.w pencil out, draw off 
top box, scoop out runner, ra.p the pattern1 and 
draw the top part out of sand. The pattern wJII, or 
should part at .A, Fig. 2. Take off middle box, and 
connect the runner with impression of pattern ; or it 
can be done before the pattern is taken out. Rap 
the lower half of pattern, and draw it out. Place 
the boxes together and run in the meta.l. I ~hould 
make a mixture of 9 parts lead and 1 part zmc ; it 
will be a much harder metal tha.n lead alone, and 
the mouldings will stand more knocks." 

V.-LETTERS RECEIVED. 
Questions h~tve been received trom tbe fotlowtnw eorres­

pondentl!, and answers only awn!~ space 111 8BOI', up~n which 
,here le greM J1T8811•re >-B. N. ( Wa.rbleton) ; B~li'AX1:..,G· WR. •• c:­
( ll'ut D•<tteru:ick): D. G. (DietiYP.owric); A. B. (.,M.6fe ~~ ; m. 
(Darnsburv); 0 . 0 . (North, DMt4in); FRAl!C MAX11R: W • D. 
(Pt;;kltam); AI.PRA; 0. W. (Sa.lop); L!tVIIR: G. N. <Honlev-cn­
Thtunu)J' H. 0. tOI<t Cllarlt~m); ll. L. (Oz/'!'_,d) ;LS.
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bl')ld<:); . R. IDCl!lnttiBWibiL); W. W. CNunheual; • • rnttnp· 
ham); N. t>. D. (Fill~bltYJI); A NEW RBADRR: A. W. P.(Lte<UL; 
J. n. B. (Pendleto11l: sunv&YI~<G: J. D. (.d.b87'dult); A • .B. IJ, 
(.d.rl>roatlt)· M NOIIANICIA!I: A • .A. P. (SouthSMeld6); AK OLD 
SUDSCILIDKR; W.W. N. CLeedsl; J. J.~OUettea~Canada); JIFF); 
Cn.Uto: G. S. D. Cll1tdd<n'M!eld) ; J, W, .u. (Paddlngwn : 
H. M. D'. (Cambrldlle\; J. W. :11. (Ste,nteJI G-r~en); MKAAll8-
E. M. K. & Co. (Dubll!l): .ARI'JIIANT' P. T. (Pt!ltlltii/Wn) ; W, »: 
1 Waltltam~towl· fiASilKR: E. E. G.(Por.tsmouth): o. W. (Dunal • 
C. C. A.(Ki11(1'H Collt(ltl; J. H.tB£8hoplliiL); JAY BKK; PllODYliH: 
CnArNr. KIHl i'Kil: 11. )(,B. (/.isA·eaTd•; W.S. iuedlll: W: , · 
lf,;c~rpnn/) : Ar•>CTIUI U n AGKl\DO; TJ.DnLBll; D. W . (K'<fiCI 8 
C!ro••> ; C. W . 1L~~d•l. 
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MANUALS OF TEGHNOLOCY. ,.. 
Edited by PRon:ssoR AvRTON, F. R. S., and 

R ICHARD WORMELL, D.Sc., M.A. 
. Illustrated throughout. 

The Dyeing of Textile Fabrics. By Prof. Hu~r~lln.. ,;s. 
Watch and Clock Making. By D. GLASGow. 4s. 6d. 
Steel a nd Iron. By Prof. W. H . GREENWOOD , F.C.S., 

M.I.C.E., &c. ss. 
Spinning Woollen and Worsted. By W. S. l:l. Mc­

LAREN, M.P. 4S- 6d. 
Design in Textile Fabrics. By T. R. AsHENHURST­

With Coloured Plates. 4S· 6d. 
P ractical Mechanics. By Prof. PERRY, M. E. 5s. 6d. 
Cutting T ools worked by Hand and Machine. By 

Prof. SMITH. JS. 6d. 
CASSI!:LL & COMPANY, LIMlTBD, Lutl~rate Hill, London. 

CASSELL'S TECHNICAL MANUALS. 
Illustrated throughout with Drawings mzd Wcrking 

Diagrams. Bound in cloth. 
Applied Mechan ics. Cloth, 2s. 
Bricklayers, Drawing for. 3~-
Bui tding Construction, 2s. 
Cabinet Makers, Drawing for. 3s. 
Carpenters and Joiners, Drawing for. JS. 6d. 
Gothic Stonework. 3s. 
Handrailing and Staircasing. 35- 6d. 
Linear Drawing and P ractical Geometry. 2s. 
Linear Drawing and Projection. The Two Vols. in 

One, 3s. 6d. 
Machinists and Engineers, Drawing for. 4s. 6d. 
Metal-plate Workers, Drawing for. 3s. 
Model Drawing. 3s. 
Orthographical and lsometrical Projection. 2s. 
Practical Perspective. 3s. 
Stonemasons, Drawing for. Cloth, 3~­
Systematic Drawing and Shading. 2s. 
CASSRLL & CoMPANY, LIMITED, Lutil(ate Hill, Londo•1. 

THE POLYTECHNIG SERIES. 
Consisting of Practical Illustrated Manuals specially pre­

pared for Students of the Polytechnic Institute, Regent 
Street, London, and suitable for the use of all Students. 

Forty Lessons in Carpentry Workshop Practice. 
Cloth gilt, xs. . 

Practical Plane and Solid Geometry, includ:ng Graphrc 
Arithmetic. Vol. I. ELEMENTARY STAGE. Cloth 
gilt, 3S. 

Forty Lessons in Engineering Workshop Practice. 
xs. 6d. 

Technical Scales. I n set of Ten in cloth case, xs. per 
set. Also on celluloid, in case, xos. 6d. per set. 

Elementary Chemistry fo r Science Schools and 
C ·asses. Crown 8vo, 1 s. 6d. 

Building Construction Plates. A Series of Forty 
Drawing<. Cloth, xo.~. 6d. ; or copies of any Plate 
may be obtained in quantilies of not less than one 
dozen, price xs. 6d. per dozen . 

CASSELL & CoMPANY, LIMITED, Lutigau Hill, Lqndo,.. 

SALE .AND EXCHA.NGE. 
Victor Cycle Co., Grimsby, sell Mail-cart Wheels and 

Parts. l4 k 

LetteriDg and Slgu-Wrltlng made J:a.sy.­
Also lull-size diagrams tor marking out eight alphabets, 
only xs.-F. CoULTHARD, Darlington Street, Bath. xoo 
Decorators' Stencils (60 large sheets), 2s. 6d. 

Fret, Carvl:ng, and :Repousse Patterns.­
roo of either, full-size, xs.; 35 Fret Photo Frames, xs.; ?P 
Fret Brackets, IS. ; xoo Sign-writer'~ Stencils, rs. i ~oo 
Turning Desi_~:ns, IS. ; 400 small Stencils, xs. ; 500 Shrelds, 
Monograms, &c., Is., postage free.- F. CouLTHARD. Dar­
lington Street, Bath (late Bournemouth). . [2 s 

Cycle Fittings, mail-cart wheels and shaft.5, ml_tre­
cottrng machines and cramps.-W ALKER BRos., Welhng­
ton Road, Leeds. [3 R 

FretworkDeslgns.-25 small, 4d.; six l:uge Bracket~, 
rs. Id.; six grand Photo Frames, •.s. 1d.;. Catalogue of _300 
Miniatures, 6d. Lisls fret:. -1AYLOR s Fretworkenes, 
Blackpool. · Is R 

Buyers of Gas or Steam Ene:ines, Machin.,ry, and 
Tools should call at Britannia Co., xoo, Houndsditch, 
Lond~n, or send 2d. for the Tool and Machinery Register, 
containing 4 ooo lots wanted and for sale. AC.dress­
RBGlST&R, iritannia Co., Colchester. [8 R 

Caplatzi's Matchless Tec~tcal Co~lection;s 
embrace most things electrical, op~tcal, mechanrcal, chemi­
cal, photogyaphic, models, matenals. Catalogues, 2d.­
Chenies Street, Bedford Square. [9 R 

The Climax Screw-chasing Lathe ~ttacb­
ment for 3 to 6 in. foot lathe$. Enables a nov1ce t!> cut 
perfectly tTUe threads of any pitch from 8 to 30 per rnch ; 
seen working. Price 57s. 6d.-DRBSS£R, Swan Cycle 
Works, Lewis Grove, Lewisham, S.E. [u 1< 

Solo VloUn for disposal; beautif•l, rich, and powerful 
tone. Suit professional or any player. Cash wanted. 
Baize-lined case and silver-mounted b?w. Only 15S. 6d. 
.No rubbish and very valuable bargrun. 20S. worth of 
unsoiled m~sic given in. Approval.-GRAHAM, College 
Buili:iings, Ipswich. . (_I s 

Water Motors from ss. each;_-} h.-p., pr1ce •os. ; h~t, 
stamp.-WALTON, q,' Queen Anne ;:,t., Stoke-on-Trent. [3 s 

Picture Moulds.- 15 to 25 per cent. saved. ~end 
for wholesale list, one stamp.-DENT's, Importers, lam­
worth. , [3.11 
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