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Q,n .Jllnstrattil Journal of practice anO <!tfJ tory • 

FOR ALL WORKMEN; -PROFESSIONAL AND AMATEUR. 
[.:1.ll Bights r6sen,ed.] 

VoL. IV.-No. 180.J _, SATURDAY," AUGUST 27, 1892. 

WORK: WORLD. 

F ARl'iI labourers and domestic servants are 
the great want of the Canadian Dominion. 

* 
... ~ test has been made of Brown 's 5 in. seg

mental wire gun. It withstood the powder 
pr essure of 66,000 lb. per square inch. 

AN ewcastle-on-Tyne firm have recently 
n1ade, in one length of 10,670 yds ., a. tram 
cable, w·eighing thirty-si.""< tons, for use in 
Au stralia. 

* 
E xperin 1ents are being 1nade for the 

manufacture of soap from used cotton ,vaste. 
It ren1ains to be seen ~"hether the product 
will be w·orth the cost of extraction. 

The dynamo is replacing the battery to 
such an extent in telegraphy that its use 
,vill, it is thought, be uni versa l in. a few 
years . It is both cheaper and more efficient. 

Engli sh and Scotc h iron-masters will find 
roorn in N e,v South Wales. The Govern .. 
1nen t have decided to call for tenders for 
175,0UO tons of steel rails to be manu fact ured 
,vi thin the colony from ores obtained there. 

* * . 
Bricks are extensively manufactured in 

Ja pan for home consump tion, but a small 
quantity have been exported as a venture to 
Van couv er, and shoul d the den1and justify 
f urth er expor tations, Sapanese bricks could 
he shipped to Br itish Colu1nbia as ballast 
:at n o111inal rates. 

A new A.rnerican · pavement consists of. 
stee l plat es :3 ft. long and! in. thi ck, flanged 
on the side8, and bedded in sand. These 
pl.1tes are laid fro1n cu rb to curb across the 
st reet. The flanges are pinn ed together, and 
~he plates perforated ~or drainage purposes. 

Th e U8e of natural gas as fuel in the roll 
ing 1nills of America is declining on account 

of a shrinkage in the supply. In most of 
the ,vorks bituminous coal has been sub
stituted, but in some places atten1pts to use 
gas-coal or petroleum have been 1nade. 

* 
Waterproof sheets of paper, united by a 

special paste, are being used for boot-soles, 
and the same material is to be tried for 
horse-shoes. Paper can hardly be regarded 
as a new· material for boot-soles, although it 
is not openly specified in large contracts ! 

Where cylinders exhaust in to condensers, 
and in all cases ·where exhaust stea1n is used 
over again in the form of boiler feed-water, 
the boiler part.s should be lubricated "~ith 
the best cylinder oil and not ·with tallow. 
All tallow ,contains more or less acid, which 
is very injurious to boiler plates. 

Experiments recently made "~th liquid 
oxygen are of very great interest, and are to 
be extended. The comparative properties 
of oxygen and ozone can be further studied, 
and the ques tion whether oxygen is an 
elementary or a compound substance ascer
tained. Come along, Royal Society ! 

All interested in the " eight hours'' ques
. tion will watch its progress in America, as, 
if it is successful th ere, a great impetus "rill 

· · be given towards its adoption here, n ot only 
for miners, but for all labourers. President 
Harrison's signature, lin1iting eight hours 
for the work of the labour ers and mechanics 
en1ployed on public works in America, has 
gone forth. Room for the British Labour 
Party! _ 

• * 
The _export of pig-iron from Swansea port 

last year was 646,000 tons less than in 1890 . 
That of Bessemer steel had fallen to the 
extent of 46,666 tons, and "open-hearth" 
st eel showed a decrease of 189,319 tons. This 
decline of exportation has unfortunat ely 
continued during the first six months of this 
year. Strikes ha ve done this! 

,vhen taking indicator . diagrams f ro1n 
stea1n-engin es, th e atmospheric pre ssur e 
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should be considered. \\ :--i th regard to the 
econo1ny of the engine, it is right to kno,v 
how 1nuch the exhaust pressure is above 
zero. The atn1ospheric pressure is not 
always the sarne at sea-le\·el, and at any 
altitude it is ahvays le s;3 thc111 14'7 5 lb. per 
sq nar e inch. ~!any engi11eers neglect this 
important fact. 

* 
Business is very brisk in Chatham Dock-.. 

yard just no~Y, and a lar ge nnn1ber of hands 
are daily working overti1ne. The ships ab
sorbing the greatest number of hands are the 
first-class battleship, H ood~ l.J., 14, 150 tons, 
13,000 horse-po·wer, one of the new .l\.dmiral 
type of vessels, and the t:win-scre,v protected 
cruiser, Ha.1..l'X·e, 12, 7,350 tons, 12,000 horse
power. ,vhat it costs for ironclads, and how 
little real use there is~ or need be, for these 
"~eapons of offence and defence, the Peac e 
enthusiast~ " ·ill sav l 

" 

* 
"Cutting· it fine " is a knov{n bus iness ex-.._ 

perience. ....L1. French veneer .cutting :firm 
have brought th eir machinery to such per
fection that fron1 a single tusk, 30 in. long, 
they can cut a sh eet of ivory 150 in. long and 
20 in. wide. Son1e of the $hee.ts of rose,vood 
and mahogany are only about one-fifti eth of 
an inch in thickness, and shee t s of box'1~ood. 
n1aple, and other ,voods of th is character are 
often so thin as to be translucent. The 
grain of n1any Varieties of ,vood, ho-\Ye.ver, 
is not sufficiently close to enab le such fine 
1' 70r k as this to be done. 

A ne,v proce ss for obtaini ng ulun1inium is 
th e outco1ne of seven yea rs' experirnenting. 
The metal can be reduced frorn ordinary, 
fair qua lity clay, all iron and silicon being 
efficiently reinov ed. It is hoped to pr oduce 
5,000 lb.of alun1iniun1 aday\Yith plant driv en 
by 5,000 hor se-po "~er n1otor s, and thi s a.tone
q uart er of the cost no,Y in curr ed. \Vhen it 
is r en1e1nbered that the spec ific g ra vity of 
a lu 1niniu1n is :1·5 co1npared ,vith s·g for 
coppe r, it see.ins pr obable that the latt er 
1netal ,vill, for 1nany purposes, be superse ded 
by th e fonn er, and as it is not so corr oclibla 

~ . 

stit isfactory re.::ult s 1uay be expected . 
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MAKESHIFT COMBINA'fION WORK

BFJNCH. 
BY CLERICUS SECUNDus. 

NECESSITY is the mother of invention, saith 
the proverb. It is also the mother of many 
a n1akeshift which the proud an1ateur looks 
upon as a. hardly inferior kind of invention. 

Nor is it necessarily a disagreeable neces
sity. Of course, it might be more pleasant 
to have only to ,vrite to 1Iessrs. Melhuish 
& Co. or l\lessrs. Syers & Co., and order 
a compact or con1plete bench 
( according to taste or circum
stance), but many considera
tions rnay block the way to 
such a tran8action and thro,v 
the luckless (1) amateur back 
on himself and such pov\1ers 
of getting out of a difficulty 

; as Providence may have given 
hin1. In that case the best 
thin~ he can do is to practise 
the ~·rench proverb : ., If you 
have not ·what you ,vould like, 
you must. like ,vhat you have," 
and there is a distinct plea
sure, which the favourites of 
blind fortune never kno\v, in 
having to pit one's brains 
against the difficulties of one's 
circumstances. 

Being called to a some,vhat 

,-

from falling back, the contact with the floor I unfortunately it was made of short ends of 
allowing no room for the play of the lids. son1ew hat thin wood scre\ved on across the 
So I got two covei:s of other packing-cases, width of the case, and so ,vas useless for 
about th~. same. size as my boxes and of the purpose. 
the requ1s1te thickness, and screwed them I procured five planks of l} in. deal. 
down to the floor where. the boxes were to These, not incl_uding the tongues and 
stand, _and a couple of 1n~~es back o~ the gr_ooves, were ?t 1n. ,vide, and so gave a total 
front hne of these latter (Hig. 1, A). This, of ,v1dth of 324 1n. As this ·was about 4 in. 
course, gave the lids of the boxes the neces- wider than my case, I arranged them so 
sary room to work and rendered the interiors as to overlap in front, and supported the 
get-at-able. projecting part by scre\\ 1ing son1e angle irons 

I no,v s~r~wed the boxes do_wn on to the underneath. Not "rishing to lose all the space 
covers, driving the scre·ws right through afforded by the long case, I hinged a couple of 

F feet of the two middle planks 

D 

B B 

-----
A A 

E 

c 

(see }fig. 1, G ). The space thus 
made available is n1ost con
venient for sto,ving away 
planes or other bulky objects 
-care being taken not to push 
then1 beypnd reach-or the 
shavings may be s,vept into it 
instead of littering the floor. 

The bench was now practi
cally co111plete, except for the 
fittings. I decided to procure 
a patent ip.stantaneous grip
vice and a patent bench-stop. 
Of course, I fixed the latter 
( easily enough) so as to be 

c ±lush ,vith the bench top when 
II!!:!!!~ pushed down ; but the vice 

presented an unlooked -for 
difficulty. It was 1neant for 
much thicker bench tops than 

Fig. 1.-Bench complete - A, Covers of Packing-Cases fixed on Floor; 
B, Boxes fitted as Tool Chests; C, Angle Irons; D, Long Packing-Case 
fastened to Boxes ; E, Strips to help fix ditto ; F, Bench Top; G, Hinge 
Planks. 

mine, so that the ja,vs pro
jected considerably above the 
level of the bench top. 

To remedy this, I made 

distant field of labour, I found 
the cost of transit such that 
I must need s part with the 
humble but solid work-bench 
at ,vhich I had ,vhiled away 
many a pleasant hour. vVhat I should do I from the inside and further fixed them to 
at n1y journey's encl, I knew not, but, the floor, at both ends and back, by means 
~Iica,vber-like, ,vaited to see ,vhat would of angle irons, or brackets, tv;o of ·which 
turn up. are shown in Fig. 1, c. 

the top the requisite thick
ness by screwing a plank-end across under
neath its upper end where the vice was to 
be fixed. ]?our stout bolts right through 
the planks and vice, but with the . heads 
sunk so as to be flush with the top, and 
an angle iron under the casting to take ofl 
the strain (the weight of the vice being con
siderable), co1npleted this part of the job. 

Having reached my destination, the half- This was the more necessary because the 
hoped-for second-hand bench did not turn workshop was right up under the roof, and 
up. Experience, expediency, and expense that I had to fix the bench nearly in the 
alike forbade the purcha se of a new one, and middle of the floor to have standing -roon1. 
yet a bench I 111ust, ,vould, and should Of course, had I been able to fix it against 
hav e. a wall, the arrangement ,vould have be en 

The outcom e of the dilemn1a is now be- some,vhat easier and slightly different. 
for e the reader in th e hop e that- But my box es, as th ey lay, ,vere only 19} 

'' Some forlorn and shipwr ecked brother, in. high. As it was out of the question that 
See in g may take heart again.' 1 

It is so unlik ely that my exact conditions 
O 

D 
will be met ,vi th by any broth er-an1ate ur, 
th at details of size, etc., would be practi
cally useless, and are not given. Suffice it 
that my bench is 6 ft. long, 32} in. broad, 
and sta nd s 3 ft. high. 

The id ea, si1nple as it is, ,vill be found 
capable of considerab le adaptation to cir
cutn stanc es, and if carr ied out subst antially 
as follo\vs, th e bench ,vill t horoug hly ans,ver 
its several purpo ses . 

A nurn ber of packing -cases , boxes , and 
trunks of variou s descriptions being (alas !) 
a1nong n1y perrnan ent belon gings, it oc
curred t o me that I rnight perhaps be ab le 
to utilise son1e of th ern for th e encl in . 
Vl8\V , 

nfy first id ea ·was to ta ke a coup le· of 
box es or packing-case s, sta nd then1 on end, 
n.nd fix ~on1e kind of bench top on then1. 
Some of n1y readers n1ay pr efer to sin1ply 
carry out son1e arran ge1nent of this kind, 
hnt, as ,vill be seen, 1nine ,va8 a littl e 1nore 
elabor ate. 

I had by n1e t-wo stout, ,vell-1nade boxes 
w·ith hin ged lids, and d ecid ed to use these 
as:.; th e ba,ses of n1y construction. On lniying 
th e1n on th eir bac:ks, however (in ·which 
po sition I wished the1n to ren1ain), I fou nd 
t hat th e lid s, ,vhi ch are flush ,vith the out 
side of the boxes all round, ,vere prevented 

B 
A 

c 

D D 
Fig. 2.- Tool Rack-A, Backboard; B, Blocks to 

carry Lath; c, Lath to carry Tools ; D, Eyes 
for Screws. 

the bench top should be so Io,v, I proceed ed 
to build on then1. I had a1nong n1y pack
in g-cases a long one ,vhich had served to 
contain a baby'~ run and su ndry lengt hy 
etceteras, and this I no,v fixed on the top 
of 1ny t,vo boxes, it s front being flush ,vith 
the covers of th e latt er. A couple of but 
tons prevent the lid s fro1n sudde nly fall 
in g- back, and perhaps endan gerin g the 
shi.ns of th e ·work er, ,vhil st two sn1all kn obs 
facilitat e the op ening ·when requi red. The 
long case ,vas finnly fixed by 1.neans of scre ,vs 
thr ough the botton1 and strip s of ir on all 
around (Fig. I, E), the ,vhol e str ucture being 
thus n1acle practically one, and as steady as 
could be reasonably desired. 

1Iy first id ea had been si1nply to uti1ise 
the t op of the case as th e bench top, but 

I also purchased a bench knife or back
stop, of the kind ,vhi ch are scre,ved to the 
edge of the bench top ; but this is also 
meant for a top of average thickness, and 
the screw is not long enough to grip the 
edge of mine. 

A strip of 1 in. wood along the und erside 
of th e front edge sufficed to ma.ke this all 
right. If, ho,v ever, I ,vere to begin again, 
I should get thicker ,vood, or (perhaps 
better) n1ake the bench top of two thick
nesses one across the oth er. This would 
obviate th e in conveni ences I have experi-
enced, and effectua lly prevent the top from . 
,varp1ng. 

rrhere now only re1nained th e fitting up 
of the t\YO boxes as tool chests. In this, of 
course,. each reader ,vill suit his taste or 
convenience. 

In n1y case, as it is probabl e that sooner 
or lat er the boxes ,vill be neede d for their 
1nore legiti nutt e purpo ses, it was best to 
ha\' e th e ,vhole int erior arrange 111ents easily 
rmnova.ble. So th e tool s are fitted in racks 
sin1ilar to Fig. 2, which are fixed to the lids 
and sides of the boxes by sn1all scre,vs 
throu gh the eyes. Th e ren1ainde:r:_ of the 
tools are arranged on movable shelves in
side the boxes-an arrangen1ent n~cessitated 
unfortunately by the da1npness of my attic
,vorks hop, ,vhi ch forbids any of the tools 
being left exposed. 

~rhe " ~hole n1akes a us eful and con1pact 
be nch; and, for an . an1ateu r's mak eshift, a 
neat and fairly ,vorkm anlike job. Some of 
the readers of "\VoRK ·wanting a makeshift 
for a l\Ielhuish bench may value this. 
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SJIALL TABLE IN ENAMEL. ~da1nson on jointing up generally appeared [ up to th~ h~side edges C?f the top side rail s. 
In the monthly nun1bers of WoRK for The pr0Ject1ng angle pieces at each corner 

BY _H_. --·~-·~ _M_ARK. Au~ust, September, and October, 1889, and are strips of -?! in. stuff naileci· and glued, so 
L~TnonucTION-ToP-ToP RAILs-LEGs- . BOTTOM which I recommend n1y readers to peruse if as to fonn a ·whole with the table top, and 

RAIL S - UNDER FRAME - TRAY - CARVED unacquainted with the precise method of mitre-jointed as sho,vn in Fig. 4, by the 
PIE CES-ENAMELLING AND FINIS. working. They v.1ill find his remarks very outside dott ed line s. It ,vill be found ad

Int roduction. -The subject · is a little in useful and instructive. These two pieces vanta geous, aft er fittin g then1, to ·work th e 
advance of 111y original ,vhatnot, but is de- are glued together, and when dry, faced and groove s in th eir fac e, side s, an d lik e,vise in 
signed en suite, having some carved work trueu up. Preparatory to gluing, however, the top it self, as shown., before finally fixing 
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Small Table in Ena mel. Fi g. 1.- Front Elevation. Fig. 2.- Carved Piece of Top Rail . Fig. 3.- Side Elev ation . Fig. 4.- Section al Plan on Line A 1:l ; Out 

side Dot te d Lines show Plan of Table Top. Fig. 5.-Top Port ion of Leg , Dott ed Lines showin g Dovetail of Top Ra il and Dep th of. Do'\vel. Fig·. G.-
Pla n of Top Port ion of Leg with Turn Button for securing Top, Dott ed Lines showing Slot for Turn Button s. Fig. 7.- Bott oni Portion of Leg, Dott ed 
Lin es showing Tenon of Bottom Rail. Fig. 8.-Section on Line CD. Fig . 9.-Sect ion of Portion of Tra y. Fig . 10.-Turn Butto n. 

in tror l ncod, U;ncl the f ra in ing is a lit tl e more I made a cran1p sin1ilar t o th e one exp lained 
con1plicated . It fon ns also a good stu dy by " H .I-I." in" ~.foans, l\.1odes, and ~fethods," 
for dovetai ling, · te non ing, etc., as well as p . 730, J an. 24, 180 1, and by ·whi ch I secure d 
::-;qnaring. The ·woocl used is deal, exce pti ng · the top after gluing . Re 1nembe r to ·wash 
t lie earvccr p iece8 and th e tur n b ut to ns, off a ny glu e th at squeezes out beyond the 
~!town in }' ig. G, for securi ng t o the t able j oint, or t hat hn.s been droppe d by 1nis 
top.; th ese are 1na hogany; as I thought it chance on th e boa rd, else in p lani ng yon 
dc:-;irab lo t hat they should be of a stronge r wi ll most like ly notch you r p lane. ,v hen 
,ro oJ . The tab le is also designed to take t o t he t op is ready, st rength en the u nderneath 
11icce~ for ren,sons bcl'ore stated . side of the j oint by a stri p of ,vood 3 in. by 

'l 'o;J.- Thi R i~ 1nade of t wo pieces of 9 i n. U in., and scre,vecl at alte ri1ate int erva l~ ,vith 
gtuff, J in . thick,· t ongued and groove( l. l\_ ! in . scr ews , ta.king care , h o,veve r, t hat it 
very good serie s of art icles by l\f r. David i is no t longe r than is necessary t o bring it 

t he n1. To ,vork t ho groore s n1ore neatl y ia 
the end-grain ed sides of th e tab le t op, I 
nai led t,vo pi eces of i in .. stnff on to each 
side, and the an gle pi ece over t hat agnin ~ 
by this n1eans I had. clefLn cut grooves all 
ro u nd . Pun ch a11 n cul s, used here and else
·wh erc, in ni lit tl e ,vay, and fill up th e holes 
,vit h shellac 1nelt ed int o t he1n by th e appli
cat ion of a, h ot iron. T'h i~ is bett er th an 
putt y, and ,Yill con1pletely hid e th orn. 

1 1op Raa .~.- "I1hese are 2 j in. by i in. , and 
nro dov eta iled into the legs, as shcn r n in 
F igs. 5 and G. Th ey . ar e not glued, hut 
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secure d by l .t in. sere,Y::;. The projecting 
piec e. 1narked A in Figs. 1 and :3, is a strip 
i in. by % in., and is treated in the san1e 
,Yi.~Y .. 1s those of the htble top. 

L f'q~.--Tbese are 2-A in. square at top, and 
h q)c·r to 14 in.~ as show·n in full-size details. 
.l.dl di1nensions given,it 1nust be ren1e1nbered, 
n,r(' finished sizes, and in getting out the 
stuff allo-wance n1ust be 1nade for sa,ving, 
planing, etc. 1\f ter truing up, strike a 
centre line do,vn t,Yo opposite sides, set off 
the ta per, and ,~"ork <lffwn the t,vo sides to 
it ; then do the sa1ne for the other sides. 
The best ·way to set about this is to cut 
do" ·n ·with the tenon sa,v at end of taper, 
clear a,Yay superfluous " 'ood ·with the chisel, 
and finish with the sn1oothing plane ; take 
crtre to leave flat and square the part that 
tak es the botton1 rails. The t,vo square 
pi eces 1narked B, in l1.,igs. 7 and 8, are glued 
on and fixed by s1ua.ll brads ; the n1ortises 
for th e l>otto1n rails have to be cut through 
the::;e rt.s sho·wn. ::N' o,v proceed ,vith the 
n1ortises and dovetails, shape the feet, and 
leave the grooves till last. The grooves are 
on all four sides of legs. To cut the. dove
tail 1nortise use the dovetail of top ra.il as a 
t en1plate ; take care, ho,vever, to hold it at 
right angles to the leg. The 111ortises for 
the bottorn rails 1nust be cut before the 
tenons, as the tenons have to fit them, not 
they the tenons. The n1ahogany turn 
buttons sho,vn in Fig. 6 for securing table 
top are 1 in. thick, and are scre,ved to the top 
of the table as sho,Yn, the scre,v passing 
throu gh a free hole. They fit into a slot in 
th e legs, sho,vn by dotted line s in Fig. 6. 
\Yh ereas tl1e do,Yel pins prev ent any hori· 
zontal displace1nent, so these pie ces prevent 
the prospect of lifting the tabl e, and carrying 
off the top only. The dow els are let into 
the leg t,vice their h eight above it (see Fig. 
5 ). They are secured by glue, but should 
not be 111ade too ti ght a fit, else ·when glu ed 
and driven in th ey 111ay s,vell and perhaps 
cau .se a crack. They should be a ti ght fit for 
the tab le top. Th ey should also preferably 
be nHtde of nmhogany, or some other hard 
,vood, and can be ,vorked round ,vith the 
plane, using the app lian ce shO'wn in Fig. 21, 
p. J:36, )Jay 16th, 1891. "\Vith a littl e care 
and sand -paper, and using al so a ten1plate 
hol e, 111ade by th e bit you are going to use, 
th ey can be got fairly tru e. Of course, they 
are n1ade in one lengt h, and the four dowel s 
are cu t from it afterwards. The do,,·els n1ay 
be left to the last , and to be as 1nuch as 
pos sibl e on the ri ght side in getting th eir 
centr es true, proceed as follo,vs :-Aft er 
nutrking their cen tre s on the tabl e top and 
legs, tap into th e table top centr es four 
shoe1nake r's brads, leaving th eir h eads pro
j ecting abou t / 0 in. N o,v, these points 
.shonld exac tly correspond .. with the cen tr es 
on the legs . If they do not, your fra111e,vork 
n1nst be so1newh ere out of square and n1nst 
be seen t o, a..~ the edge s of th e top 1nust be 
equidistant fron1 legs a.nd rai ls a,ll round, 
thoug h if carefu lly fitt ed to get h er th e centr es 
,Yill fall on each other ,vithout n1uch detlec
ti on. 1\ 3

1
2 in. out ,vould never be notic ed, 

except by an extren1ely criti cal eye-~1it 
least, not in thi s case . 

! ) j::> ·, 1,l . b a • . )otto'l n 1;CU· s.- .1ese are l } 111. y 4 1.n. 
The t enon s nre secured by l f in. scre" rs, as 
~ho\vn in l~igs. 7 and 8. They 1nust be a 
.littJe less in length than the depth of the 
n1orti se, so as to allo,v the should ers fitting 
up close . 

llnder Franl .e.-Having fitted the rails 
[tncl leg~ toget her, proc eed to nuik e and fit 
t oguther the under fnune. Th e a rn1s are 
} iu. by 1 in., and are doveta.i.lccl to botto111 
rJ.il.~ and to an octagonal pie ce of t in. stnft~ 

TVORK. 

indicated by dotted lines in centre of plan 
(Fig. 4). 

11ray.-This is octagonal in shape, with a 
raised edge 1nade by 1nitre-jointed strips of 
J in. by 1

3
0 in. stuff, fitted round a fin. 

botto1n piece, and glued and fixed by brads. 
This tray is screwed to the octagonal piece, 
as shovYn, by ! in. scre-ws. 

Ca1·ved Pieces.-Having taken all to 
pieces, sand-papered, stopped, and rut by to 
dry (by-the-bye, why not try the filling re
com1nended by Mr. David Denning, p. 167, 
}r1ay 30th, 18911 I intend doing so on my 
next piece of work, and I do not see why it 
should not ans,ver; and, besides, it saves the 
double sand-papering), start on the carved 
pieces. These are of i in. mahogany, and 
are best carved and fretted all in one piece, 
shaping out and fitting after,vards. The 
centre bosses represent the middle portions 
of flowers and are in relief, but kept rather 
flat. The speckling means punching. The 
petals issuing from them are slightly hol-
lo,ved and sunk as 1 • 

1 
shown by shading. · j l i ( · JI !, -. P· 
The little under !: l 1 ~ i i J ) 
leaves are below .\\ :! 

1
1 ~ !1 i 'J· 1 

the petals, an~ are .;; ! \ 11 1
1 ' ·j · I 

worked accordingly. l; \; I : I 11 L ·: • 
The pieces belo?ging ·

1
\ i · I 1 11 

i ' ,,;Ii Fig-. 1 

to the legs (Figs. 5 · \\ \\ ! hi·1· · ! :: 
and 7) are secured \ l 

1
11 1 i 

by n1e~ns of i in. i l.. I ( ·. \ l 
brass gnnp pins, and It ' 
are meant to be re· 
n1oved at any time 
for t~e purpose of 
scre,v1ng up or un· 
screwing the rails. 
The pieces for the 
centres of top rails 
are pennanen tly 
fixed. These carved 
pie ces should be 
stopped as well as 
th e rest of th e ,vork . 

Ena .niellinq and 
Fini·s. - En ame l in 
t ·wo coats . The n1ain 
colour used is .... ,\_ra· 
bian bro,vn. The 
n1idclle grooves of 
legs, top rails, s1nall 
round centr es of bot
tom rails, and table 
top ; th e bosses of carved pie ces, and sur
rounding squa re and circle of centr e-piece 
of top rails are in gold. All other grooves 
are in turquoi se blu e. 1\.ll the petals are 
pink, and the leav es in bronze green. 

The tab le could hav e a dralver added to 
it, or it could have a lid hing ed in the top, 
and th e space enclosed by the rails con
verted into a ladv's ,vork.b ox. 1~ further 
in1prove1nent, by tl1ose ,Yh o can do it, ,vould 
be to paint at the four corners and in the 
cent re some devices in oils or ena 1nels, such 
as fio,vers, etc . 

The tabl e itself ,vould look far better, 
and 1nore artistic still, if n1ade in ,valnut or 
oak unpolished, but that ,vou ld n1ean ju st 
tr eble th e cost, so I hop e that in its pr esent 
forn1 it 111ay prove acce:ptab le. It is by no 
n1eans inartistic ,vhen nicely 1nade. 

PAIN 'l 1-BltUSH BRIDLE. 
101 

TuE illu st r[ttion sbo-ws an A.ine.rican patent 
d esigned for application to paint-brushes of 
all kinds, facilit at ing th e ·workin g out of t.he 
colour ing n1atte r, and enablin g the bru sh to 
Le flatt en ed as desired. Fig. 1 is a vie ,v in 
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perspective, and Fig. 2 shows the bridle 
turned back in position for cleaning the 
brush. The bridle takes the place of the 
usual twine wound around the butt of the 
brush, and consists of t-wo similar pieces or 
flaps, held at one end between the plug and 
the brush ferrule, the edges of the flaps 
having eyeleted perforations to be connected 
in pairs by cords. When the brush becomes 
"rorn, the outer ends of the flaps with the 
outer cords may be cut off to give further 
flexibility, as this may be desired. Near 
the centre of the flaps are other perforations 
to receive a cord extending transversely 
through the bristles and back again, por
tions of the cord lying at each side of the 
centre, and its ends being tied at one side . 
If the brush is to be round, the cord is left 
loose enough to permit the bristles to assume 
a cylindrical shape, but by tightening the 
cord the brush is flattened accordingly. 
Near the base of the flaps are perforations, 
through ,vhich the paint oozes ·when the 
brush is worked to and fro to free it of 
a certain colour, but ·when the brush is to be 
thoroughly cleaned, the flaps are turned 
back as shown in Fig. 2. 

WATCH AND CLOCK CLEANING AND 
REP .AIRING. 

. . --
BY A PRACTICAL W ... ~TCHMAKER. 

--·o--•-
CLEANING A GENEVA WATCH. 

FIRST thoroughly clean and dust the board ; 
then spread out a sheet of clean paper, 
foolscap size, immediately in front of you, 
on which to put the small parts ; arrange 
the tools mentioned in the last paper upon 
the bench, and seat yourself at such a 
height thu.t when the arms rest upon the 
bench objects held in the hand are in easy 
focus of the eyeglass without having to 
stoop over then1. 

The first proceeding is to take the move
ment (works) out of the case. There are 
several 1netbods of doing this, according to 
the kind of ,vatc h in hand ; so I refer the 
reader to Figs. 11 and 12, a short descrip
tion of ,v hi ch will not be amiss. 

There are t,vo ,vays of arranging the 
,vheel-work in Geneva ,vat ches. .Fig. 11 
sho,vs a " J-plate '' move1nent - th at is to 
say, a brass pl ate, B, covers all the wheels, 
etc., except that part kno,vn as the "es cape -
1nent," ,vhi ch ,vill be ref erred to later on. 
In the other example (Fig. 12) the ·wheels 
are each h eld by a separate brass bar in
stead of a solid plate. This is t ermed a 
"bar n1oven1ent .. '' These two varieties, 
again, n1ay be either "key winding" ,vatches, 
as in ~Fig. 11, or ~, k eyless," as in Fig. 12. 
The latt er kind has the addition of various 
steel ,vh eels and othe r 1nechani sn1, by ,vhi ch 
th e ,vatc h is " 'ound by rneans of the ,~ stein," 
in st ead of placing a key directly upon the 
,vindin g squa re. 

No,v, suppose ,ve hav e in hand. a key
,vinding ,Yatch . To get this out of it s case, 
turn the turns cre\Y A ._(Fig. 11), or A (Fig. 12), 
and gently push the entir e 111ovement out of 
the '"front of th e case. "\¥hen this is out, 
seve'ral notch es ,vill be observed in the 
inn er edge of th e front of the case, and 
corresponding studs on the 1noven1ent. ~In 
replacing it, t hese studs n1ust first be placed 
in th eir respec tive notches, and the 1nove-
1nent gently press ed in again till ~t is qu ite 
level, and th e turns crew A k eeps 1t secure. 
It is just as ,vell, before going any furth er, 
to t ake out the rnoveme nt, replace it, and 
t:1ke out again, to fan1iliarise yourself ,vith 
the operation. -, 
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In the case of a keyless watch, the small using gentle pressure of the forefinger on The ·watch, till ,ve get to th~ escape1n~nt, 
scre,Y, B (Fig. 12), n1ust be withdrawn first, the centre-wheel as a brake. 1nay be sun1n1ed lll) thus :1 main spri ng, 
then the stem, c, boldly pulled out, after If the mainspring of the watch was not wheels, and pinions. Just here a little 
·which the turnscrew, A, may be undone, wound, or was broken, there would be no explanation of t enns ·will not be out of 
and the movement taken out as before. power upon the '\\rheel-work, or tendency to place. Looking at Fig. 13~ A is a "plate," 

·The movement being out of its case, the · run when the balance ,vas removed. In this B is a brass "cock" scre\vecl to it, c is a 
next thing to do is to carefully examine it case the before-mentioned operations can spil.1~le or, n1ore correctly, "arbor,' ' D _is the 
·with the eyeglass before removing anything. . be performed without first blocking the train. " pnuon" (a sn1all steel ,v he el), E 1s the 
Note carefully the exact position of every · The parts we have now removed-viz., "v vheel," F, F are the "pivots " upon vvhich 
part visible, the way each piece is screwed the balance, hair-spring, and scape wheel- it runs in its "pivot-holes." 
down, etc. ; this will be a great help when constitute what is known as the " escape- Thus the great ·wheel, or first ,vheel in a 
the tin1e comes to put all together again. . ment," which is by far the 1nost delicate ,vatch-the driving ·wheel, in fact-is fonned 

Next proceed to take off the hands. part of a watch. Great care should, there- hollow, like a box, and in a G·eneva \Yatch 
LeYer them up carefully by means of a pair fore, be observed in handling it. is called the "barrel." Thi s contains the 

o; cutting The rest of the watch, an inspection will . n1ai.nsprin,g, designed 

A 
Fig. lL-f-Plate Movement. 

nippers or show, is merely a train of ,vheels by which .,-,r:m_,,_i.i~;1f-'1J~-- so as to l·_)r<.!1rarle~e
1 

pteh
1
:_ 

a pocket- power is transmitted from a mainsp'ring, in ··::~ (.I • 

knife blade. the first place, . to the escapement. The .;/~/ : ~ ---- f orrn four 
They are escapem~n~ is, in fact, the toatch_; the r,~s~ is t:~1if:· / l' 

0 
~ ~ ton1 p 1 et e 

all merely merely designed for the purpose of dr1v1ng ,#~ J . " ,;P..'=-"" ~$ ~ revolutions 
pushed on the escapement and recording its vibra- I ~it ,d · .. ,i. • ~ s\.cJ-1, ~- , 
f • t •" t" f:'• ' f di '1' ' O ~ ~ r l C 10 n- ions. ,{;jil~~ , ',, / ~ .., ~ 

tight. This In a :-pla~e watc~, the whole ren1aining '.ill~: r~- ~ ~ ' , · ~~\ \ 
done, the · wheel-work 1s contained bet,veen the two "· [ii @ @ {(.: } 0 j 

dialn1ust be pla~es. In a ba~ ,vatch, each Yvhe.el is held 
1
\~ 0 . 1 6 ~ 

remove d. by its own particular bar. ~n either case, \\\. ~· ~ cc' o j 
In so m e the removal of the scre\vs of bars or plate .. ~) / 
watchesthe will enable aU the remaining wheels to be · 1 /l 
dial "feet," · taken out. Before doing this, ho,vever, the · ~ ""hf/ 

which pass centre spindle, or set-hand piece, as it is --= 
t h r o u g h termed, n1ust be taken out. This, it will be 

. Fig. 12. -
''Bar" Move
ment. 

the watch seen, has a steel pinion pushed tightly on to before its strength is spe_nt. This ·wheel 
plate, are held by turnscrews, as at D, n, its under side. To remove this spindle, drives the centre-1.ulwel p1n.1on. The centre 
Figs. 11 and 12, and in others they are hold the movement in the hand, dial side ·wheel 1nakes thirty-t\vo cornplete reYolu
sirnply pinned through, in ·which case the up, and with the han1mer give the project- tions before the 1nainspring is spent. It 
pins must be ,vithdra,vn with the small ing point (upon ,vhich the minute hand, revolves once in an hour, and it s arbor (the 
blade of the pocket-knife. The dial will the long one, ,vas fixed) a s1nart tap. This set-hand piece ref erred to a bove) carries the 
then lift off free. I f it does not, somet,hing 

1 
,vill knock it through, and the steel pinion 111inute hc=Lncl, ·which therefore goes round 

js v'r0ng, and a careful search must be once in an hour and 1narks 111inutes by 
1uade. Use no force in any operation F divisions round the dial. This arbor, by 
app erta inin g to the taking apart of a 1neans of the stee l pinion (the cannon 
\Vatch, or damage ,vill surely result. If 1n:riiori) and the ,nzotion wheels under the 
parts clo not corne av~·ay easily, there is a / G dial, turns the hour hand, which n1arks 
cause, and that cause must be searched B hours. It is evident, therefore, that th e 
for with the eyeglass. Patience goes a ,vatch if left alone ,vill keep ti1n e for 
long way in ,vatch ,vork. thirty-t\.vo hours, or eight hours rnore 

vVhen the dial is off, take off the two E O than should be required if it is ·wound 
sn1all ·wheels beneath it ( called the mo-

1

\ regularly. This a llo, vs an an1ple n1a,r-
ti on ·wheels), turn the movement over, gin for the so1ne,vhat irregular habits 
and see if there is any "power n on the A of so1ne ,vat ch ,vearers. 
,vatch- that is to say, is the mainspring F Proceedi ng ,vith the train, the centre 
,vound up? If it is, and the watch w·ill Fig. 13.-Wheel and Pinion. ·wheel drives the th1'.rcl 1-uheel, ,vhich in its 
not go, it indicat es that something is turn drives the .fourth ,wheel. This latter 
,vrong, probab ly dirt in the wheel teeth or can be lifted off with the twe ezers, and the I carries . the seconds hand, if the ,vat ch has 
llinions. Under these circumstances it centre arbor, or spindle, ,vithclrawn fro1n the I one, and revo lves once in a n1inute - that is, 
"'vould not do to remove the balance back. It is also advisable, before ren1ov- i it n1akes sixty revolutions to one of th e 
wheel ,vithout first blocking the train ing the plate, to undo th e sn1all scre,vs, and ! centre ,vh eel. In a !-p lat e ,vatch this ,vheel 
,vhee ls so that they cannot . run. This is take off th e brass or st eel cap wl1ich sur- 1- is the last held in position by the plate, 
easily done by running a stout hair und er rounds the "Winding square and holds do\vn I and in a, bar ,vatch is the last provid ed 
the arins of the last brass wheel of the train, the ratchet-'\\rheel and clickwork. When : ,vith a large brass cock to keep jt, in 
th e fourth wh eel, or that which drives the thi s is off, the said ratch et and click,vork i position. . · 
scape wheel--the one.with peculiarly-shaped I can be removed also. 1 The fourth ,Yheel drives th e scape 1.eheel 
teet h. 'I'his done, unscrew the in such a manner that th e la tte r 
ba lance-cock or brass bar that D B rr1akes one revolution in six 
hold s the balanc e in position, and seconds. The scape w·heel, by 
gently lift it by placing the point n1e::u1s of it s peculiar t eeth, drives 
of the screv.lC1river under the notch F E c th e balanc e, 1naking th e latter 
cut in it for that purpose, and so H perforn1 t,vo single vibrations 
levering it up. vVhen this is free , for each tooth ·which pas ses. 1'he 
the balance-cock, balance, and hair- rap idity ,vith ,vhich th e ba lance 
spring shou ld all come away to- o vibrates is dete rn1ined by th e 
gether. If it app ears to catch , strength and length of th e hair -
Hbake it slight ly _; if this does not Fig. 14.-Arrangement of Wheel-work. spr ·in,q. 'I'hi s hair -sprin g is so se-
f ree it, turn th e scape -wheel the lectecl that it 1nakes the balan ce 
cli:qtance of . half a. tooth e.ither way, which, I . Th e watch will n.ow lie ~n th e paper in 1

1 

perforn1 five \'ibration s, or 1nak e fi \.1 e "tick s," 
,v1l1 rnost lik ely liberate 1t. N cnv replace , pieces, and the beginner will doubtl ess be per second . . The prec~se action of th e 
th e screw in its hole, and proc ~~~ to. up.- surpris ed at tl:ie c~111paratiyely s~udl 11:urnber · escapen1ent w11l be expl::nnecl lat er on. 
:-;c.re·w th e scape ,vheel cock, lifting 1t 1n of wheels ,vh1ch 1t contains. \Ve ,v1ll no,v In a ,vatch, to bring all the se p8 rt s into 
tl1e sarne n1anner as before described, and enum erate th ese, and desc ribe th eir uses, as snHtll a space as possibl e, th ey· are 
re1nove t he wheel. Take hold of the latter and endeavour to give an in sight into th e arranged bebv ecn plates, etc ., of a, circular 
l>y one (~f its ar,ns with the tw eezers, and working of the entire ·watch. 1\.. thorough forn1, and are ne cessarily cran1ped so1ne~ 
ca}~f ul1y c~eposit it in a place of safety. . appreciation of th e u?e of each part ,vi ll ,vhat ; bnt if they ,vere all arran ged in lin e 

~he _hair can J?-OW ~e rernovecl and the make th e task of putting to geth er corre ctly bet,Neen t,vo plat es, escapen1cnt as ,vell, 
train lib erated . Let 1t run do,vn slowly , an easy one. th ey, ,vould pre sent an apr,earan ce son1ethin g 
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likt3 Fig. 1-1.- A, barr el, f•ontaini.ng main
~prin g ; u. l\HTel ., a rbor/ (\r winding square· 
(\ ct'·nt re wht"el nnd pinit)n ; D, set-hand 
arb 0r. fri l't it1n-tight in it , carr ying 111inute 
hand: E~ third ,Yht~el ; 1'\ fourth ,vheel, 
l~J rryin~ · ~ec(~nds hand : G. s~a pe ·wheel; H, 
cy l i 1llh \1._ l' ~1 rryi ng bn.la.11L'~, I. This figure 
,vill rend er th~ description 1nore clear. 

••• 
R.\11 011 I>Lt T~GER-PUMPS. 

RY l'HI LlP .R. B,lORLINO. 

~--·-
l11$ T\."R1 - t " 1 .. \~ ~r F1C'.\TT t)S - SrNGJ.E - ACTING 

r Lr ~l~ ER-l' l' '-l P~ A~D H1) t LOW R AY-Pl: \ f.PS. 

Tn E pr ~1..ctic :.1 l ea n~e \.) f failure of the solid, 
~ing ltLactin~ pi st on pn1np ,n1s i~ liability 
t l) i ~11n h in th t' Wl1rking-b~HTcl by sand and . .. ... , ' 
gL\ Yt' l. .. 111Ll It'.J k :1..ge l)~ 1t.$ leat h er$ was npt 
t o t"a n ~.t' ~t'rl (HIS a c<.'1dents to the costly 
pt11np-r('1.L~. n nd t~Yen to the steruu engine. 

Plnn ~\?r-p1.)lt:'.I~ fitted to th e case-th e 
latte r hnYin~ hn1~itudinal grooves for tbe - '- '- -
pa~sJ g0 l"f th e, ,Y~l t t:'r-,v ere u~ed at au early 
tL1tt:' in Fr nnL'e. L)n t~ of the$e pntnps is 
dt'~1.·ri l)t..'1.t ~111tt illu~tr~rted in the " l)i ctionary 
t)t ~ l t' l'h :1..ni1.\1 l St•ictll.'t\ ·~ bv ..:il ex.,u1der t.T amie
S()n. L L.l) .. p n hli$ht'd in. th e ye~,r lB:27. It 
i~ illn $tra t l'd iu Fig . l, and. ronsi8-t8 of a, 
,Yo1.1den tr nn k. Bt1n~n·o or rt.)und. open at. 
b1.)th end ~. ~111d 1avin~ a Yalve at the 
b'"1th)tn . .x () i.s t ht' sn r{1ct:i of th e ·wn.t~r in 
t b t~ pi t or wc·ll. n..nd K the. tln.1.·e of deliv ery. 
Tht' pit 1nu~t be i1.s d eep 1n wat er as fro1n 
K !\.) .x (). A n c D is tl ,Yooden trunk , open 
a t bot h t'n d ~. ~1nd .having a vnl-rt\ P, nt t he 
bottL"HL Th1.' t '-)P t)f thi s trnn k 1nn~t be iu 
a le Y ... ' l \\·i t h K. n nd ha$ a ~.1na1l cistern, E F. 
Ir al~t) l'L"lllnH1nic :lte ~ t,ternlly ,Yith f\ ri$ing 
pi pt\ 1.~· J . f n rn i~hed ,,i th a Y,lh ·t'. H~ opeu
in~ npw .11\1~. ) I i$ n. b (\il\n l ) t titnbet \ so 
rittt'·d t L) th e tru nk n~ t\ .1 tit it with l'•nt ~tiek
i n~~:. and i5 of at h\1~t 0q ni.1 l lt'n~~:th. It i$ 
su~pt' 11L1t'·d br ;1 l'ha in f rt11n n workin g bea1n , 
a nd l1.' ill.tt' li l"ll th e t1.)p " ·ith ,Yei~ht ~ l'Xl'eed
in~ th :u 1."t t ht' c(1lnn111 ()f di ~pbc t:d ,-rater. 

Sir S:11nllt' l '\{L)rbn d, ~L1~ter of )(echnnic s 
t 1.) K in~ Cha rl t") ~ J l. . in th e ye .1 r l B 7 J in -
Yt'Ht t' tl '""~111tl l\1t t'nh )1.1 tht") i)lt1116·er-pn1np 
n1ad0 1.)t c:1~ t i r\ "ln. l) ne t• f t ht.' 111o~t i 1n
p-., rL1 n t t1.' :H nr ('s in plnngl)r-pn1np B n.nd. dry 
~Pt' :1r-pnn1 p~. ~1s. ah-1.) in th e ~tt.'i.ln1 engint\ 
i~ th1.' (,.\ rnd and ,,!urr:·na -bti.c. whit-h ,Y,1.~ 

llllll l)llh.tt)dh- inYt' llt t'A h~· Si r San1u0l )[, -1r
Luh1. alt ht,·n~h it has · b t't ' ll r·1T()l1t'1.)tt~lv 
a t rrihntt )ll t 1.,1~J ;1n1 0~ ,r att b,· ~1.,)lll t' wri ter~ ~ 

Tht' .. 1n -.1n ~·l' ll1t: nt ll~t:' t'l b t'f 1.,~rl' t hti inYent iL)ll
t) ! th e' <d,n1d :111t1 ;:.t ;1rrint1-bl)Y \ Y J ~ dtl~l·rih ed 
in th/ fl)lk,win~ 1n~1nn ~' r in th L' ·· E nglish 
En t.'>·-.,lL)p~1.' li1:1~ .. i)nbl i~het'l in l ~l1:! :- --

.. Th t' t\) r\.'in ;· - pt11np i~ ~1.)lllt: t in1t'S of a. 
Y0 l'Y d iti\ ' r l' ll t ~-1.1nn fr1."1n th :1t aln'~hh · t1t'
S1.'ri't)t' t1. T n ~r l':1t1 1.)f a pi ~tL111. whi L·h ni)pli t~~ 
it ~1.'lf t (1 th t..) in :-.tlil:' () f th l) b,11Tt)l. ,11Hl ~lid es 
up a ntl d l~"-n in i r. t hc'r1.' i~ ,1 h)n~ ryli nd er, 
l1ll' t' lr t ll rl ll ' t l ;111d lh)li~bt'tl l°' ll t ht ' L'lll t ~1Lll\ 
:111t1 t) f :1 d i:111\ett' r le~s th ,111 t ht' in sidt~ L)f 
t lh' h HT1.'l. Th i~ t'Ylind1.' l' is c:1lk d. :1 " .("rkin ~ 
b :HT L' l. ,1 lll t l~ l'1.1nst ruct t'l1 ns ft11l1.)W$ :- Th~ 
t1."P '-'f t1w l,:11Tt)l tt'nnin :1t ~s in a tL1ngt'. 
p lt' l\' l' d \Yit h f t)lll' b1., lL1 S t\ .1r r~t't'lYing $l' l' (\ W 

b ()lt s . T ht' rl' :1:·1.' t wl1 rin g$ t"f 111t' tnl of th e 
::<ll lh' llinnh'tl'l'. ;1l h l ha Yin~ lh)lt'~ ('1..)lTt'Sf,OlHl 
in ~ t1.) tl hl~L' 1n rh,' tl:1n~·t..,--: i l) lll' r in~~ ('f ~t,f t 
k .; tl h' l', -.11 t ht ' :::.:Hnl ) ~it'.1..',antl ~i111il:1..r ly pi t"lH' l' l1 

,,-itl.1 lh,le~. :1rt' Wl' ll $t1:d( l' t1 in 11 u1ixtnr t' of 
l)il. t:1ll1.nY, :u 1tl a li~tl l' l't' ~l tl. '.I\r1.) of th e~L) 
h'J. t h t'r ri n;~ :1 t"t' h itl c,n t 111.' pun, p t-1.n ngt\ 
;1n(l 1.)th ' 1.'f th t) 111t' L1l r in0:.;: ~1bl'Yt' th L'lll. Th e 
plnn ~t"'r is th L'n t hr 11::-r d~"wn thr l)ngh thcn1~ 
b ,- w h i 1.' h i r t u r 11 ~ t 11t' i r i n n t' r t ' d ~ t' s do w11 -

" :~, r J~. I 'lH~ L)th t' r twt ) r in~~:s art ' t h ... t'n ~lipp ed 
t):1 ;1t tl1t~ t1.)p of th ,, plun_s·01-. nnd. th t; ~t'cond 

WORK. 

metal ring is put over them, and then the 
,vhole is slid do"rn to the met al ring. By 
this means the inner edges of the last leath er 
rings are turned upwards. The three u1eta.l 
rings a.re now forced tog ether by thescre~ "ed 
bolts, and thus the leather rings are strongly 
compressed between them,aud made to grasp 
the plunger so closely that no pressure can 
force the water between them. The upp er 
ring just allo"rs the plunger to pass throu gh 
it, but without any play , so that the turned 
up edges of the leather rings do not con1e up 
b_etween the plung e~ and. the upper 1neta.l 
r1ni, but are lodged 1n a. h ttle conical taper, 
which is giYen to the · inner edge of the 
upp er plate, its hole being ,Yider below tha ,n 
abova It is on this trifling circumstance 
that the great tightness of the collar depends. 
To prevent the leathers from shrinking by 
drought, there is usually a little cistern 
formed round the head of the pumps, and 
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R&ln or Plunger -Pttmps. Fig . ! .- Ancient Ram 
Pump. Fig . 2. - Ra.m-Ptrmp with D&ivery 
Clack on the Side of the bottom of Working 
Barrel 

k t..'pt full t)f wat er. Th e plun ~cr is eith er 
fL)rt'ed bY n. rod f t'l)lll a ' '°ln·kin~ ben.111 or by 
a ~t.'t l)f inet~1l " ·t'i~ht s laid on It .'' ... 

Thi $ pninp i~ 'illu str at , ... d in F i~. :!, in 
,Yhich .A B i~ th e t L)P p11rt of th e $Uc ti l)H 

pip e-: n E F 1$ th e plnn ger-c~\$e. : L) P Q, th fl 
plungt :)r l'r plun gt1r-pl1l~ : Y~ th e plnn gt' r 
r,.1d : T, th e ,n .:')i~.d1ts: M, th e snctit )l1-L'h1..1.·k : 
x th L~ delin :' 1'\~-clack: · II r, th e d eli ver v 
c1·11L'k-pit' '-'~ : KL. th e lll'li, ·e1:y-pip t'. ('r rising 
n1,1in : z is ~1 c.L1ck fL)f d i5d1ar ging th e ,1ir 
which t1L''-'un1ulat0 g in th e t op p.1rt t)f th o 
plun gL'r-cnst" : ,\nd x Y is a t'~st0 rn rillt>d 
with ,,-:1..tt'r t L) preven t th e. p~1t·k1ng leat her-s 
fr t) lH l"'t"tt in ,,,. d rY. 

~ ~ .. 

CL :\ $$ IFIC ATll) N. 

Th t'\ writ er will ntwr pn wet' l1 t\.) dc $crib o 
en..l·h St' p~n ~1tc typ e of pl un ger - ptu n p. 
di, ·idin g th l'tn into th t' ft)lll1wing 1..~la~~es :-

1. 8 i ngle-a1.'ti11g pl nn gt")r-pu 111 ps. 
~. Sin~lt'-a.ctin g hL)Lluw ran1 l)r plu nger-..... ..... 

JHllllp ~ . 
3. l) L)Uble-acting p lun ger -p t11nps. 
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4. Buck et and plunger-pu1nps. 
5. Piston and plun ger-pumps. 
6. Plung er and plunger-pumps. 

1. SIN GLE- l '-CTING PLUN GER-Pli l\f PS. 

Tlt-0sl! 1t1k ich have tlu suction-t-'<1 hie in a 
li~,u. 1,,.ith the plu11ger, a1id tlie dt lit•ery- valve 
on tlie side at tit~ bottmn of tJu. plu:nger-cast'. 
-A pu111p of this type is illn sti ated in 
Fi tT . 2, and has already been described. 

J.'h.ose ·wh ich. l,at',fJ, th~ suctiott-i'tllt•e in a 
!in~ urith t/1,e plun ger, an . .t.i the deli i·rry -t'alt.te 
o~i .th,e side at tlte top of tl,e pl ·unger-c:ase.
'Ilus class of plung er-pump was invented 
-or, perhaps more correctly , designrd-by 
th e gret1.t Richard Tr evithi ck, in the year 
1797. It is illustrat ed in Figs. 3 and 4. 
The plunger-pole ,vas 1na.de pf cast iron, 
turned on the outside, and workio~ in a. 
cast-iron plun ger-case or working -Darrel, 
the sides of ,vhich " .,.ere no't tou ched by the 
pole. The pole-case ,vas provided v."ith a 
stuffing-box and gland ru1d th e necessary 
Ya.Ives. Trevithick 's pun1ping gear " 'as 
qui ckly n.pprecinted, and during the suc
ceeding four or five years many of the 
principal n1ines in Cornwall had their old 
bucket-lifts removed to 1nake room for the 
ne,v plunger-s ets . This form of J.)Ump is 
still largelv used-almost as he designed it 
in 1797. Fig. 3 is a longitudinal section, 
and Fig. 4 a section al plan. A is the 
1)lunger-rod of wood, fastened into the 
hollo,v cast -iron pole or plun.~r , B ; c, the 
pole-case., allowing space for tile passa ae of 
,va.ter round th e pol e ; D is the sttrliing
box; E, th e botto1u or suction-valve, allow
in g th e wut et· to ascend into the pole-case 
on the ascent of the plun ger ; F, the top 
or delivery-valv~ throu gh "-hi ch tl1e water 
is forc ed upw·~

1 
through the pump-trees or 

rising n1ain, on tne descent of the pl1;1nger. 
The plung er-set, made useful lD the 

Cornish 111iues by Trenthi ck, 1net all the 
requir e111ents : rai sing th e wat er by the 
descending puu1p-1"txls, havin g greater sin1-
plil'i ty of stru\.·tur e and. fr eedom front 
brt laka ge nnd liability of ja .mbin g. 

1~/it)~t.' 1c!tich ha.l'e ti l t' clacl ·-piecfson tAe side 
o.f tl 1f pltll l<7f' r -et1Sc\ so that the u~ind-bore, S'tll' 

t ion-clt1ck, "th·/ i l'r.Tl/-cla,(·l; and 1'rt$ i ng-11H.1.i1a. 
arr 1 • ..1.ll in one lin~.- .A.n i1lustration of this 
p,n1.np is given in se~ti onal elevati on, Fig. 5. 
·Iln~ arr :.111ge1nent 1s n1ostly used at the 
pre.$en t dny for Cl)UYenie.uee of fixing sa1ue 
in the shaf t l"r ,vt'll , and easy ncca.~ to the 
,~1lYe~. I t con$i$bS of th e plun ~·er-('.B.se, A; 
th e Btuffi.ng-box nnd .glu1d. B, bolt ed to th e 

~ ~ . 

t op L)f th e plnn ger-C'H$e ; c is the plun ger-
P L)l ll , L'l)n~i~tin g of a ctlst-ir on tube , turned 
ou th e l)Utsi d t\ and forced on to a wooden 
spear. Th e plun ger-cast\ A \ is secured to 
th tl tt,p of an H-piece, con$i$ting of a short 

l)lpt' .. r, and th e su ction cla.ck-piet'{\ K. uni! ed 
)\- t he " ·a te r -wnv, or tl1roat .. r... Th e suction 
cia.ck-pit")ce is l;ored a.t E to receive the 
~n ctit )ll-l' lack : H is t be " ·iud-b ore., or suction
pip·~. bolt t"d t n th e und ern e~th tfnnge of th e 
H-pit:ce : n.nd th e pipe .. .r, is secured to 
t in1 ht1r built int o th e sid t"S of th e sha.ft. 
L)n th e h)p of th e H-pi ece is secured th.e 
deliYl'ry \.'bll·k -pi t'Ct\ ,rhi ch is ?ored at F to 
rc:L'eiYt' t lu~ deh vt~rv-claek. t..11s tJ1e pump
t rt't'S. ~t) cn.l led bec~1.use orig inally th ey '\\'tfil'e 
1n :1ttt' . f r(,n.1 lt1~ of t rees. bored out a.nd 
st rt' ngt h0ned by ,,rou ght-iron hoops .. 

~- Sr ~ GLE- ), .('TIX G H oLLow PLuNGER
PG MPS. 

..:\. ptunp of this descripti on is illust~t ,ed 
in Figs . l), 7 , an d 8. l4"'ig. 6 is a. sect ional 
e leva t'ion ; i ·\ g. 7 ~ ·~. · a view of th e top of 
th e plun ge r _; and.rig. 8 shows the plan of 
t he de.livery-valve. 
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The plunger-case is similar to the ordinary 
cne, and is fitted at the top ,vith a stuffing
box and gland. To the top of the stuffing
box: is secured a delivery clack - piece, 
furnished with a door for access to the 
deli very-clack ; and to the top of this clack
piece is bolted a cover, provided with a 
gland and stuffing-box, for the pump-rod 
(not sho,vn in the illustration). The 
plunger consists of a hollow pipe, A, with
out ±ianges, turned all over perfectly true 
and parallel ; or, at least, it ought to be so. 
It is furnished at top and bottom in the 
in side ·with t,vo lugs, B, through which pass 
t,vo \Vrought-iron rods, c, provided at the 
botton1 ends ·with double nuts, and at top 
secured to a cross-piece, D, forged on the 
main pun1p-rod, E, and secured by double 
nuts. The delivery-valve, F, in this example 
-0£ hollovv ran1 or plunger-pump, is simply a 
round disc sliding on the two rods, c, the 
disc being faced ,vith leather; and a cross
piece, G, secured to the plunger-rods, c, by 
colters, is provided for determining the lift 
-of the valve. 

••• 
DETECTIVE, HAND, AND MAGAZINE 
CA~IERAS IN TROPICAL COUNTRIES. 

HY J. C. HANNYNGTON. 

--·o~•--
THE variety of the above-named class of cameras, 
with which the market is now stocked, is so great 
-as to cause selection to be difficult. I have, 
.ther efore, put together a few obser\·ations which 
may assist an intending user in deciding what 
.kind of camera he will buy or make. 

I will deal first with the exposing shutter 
with which all cameras of this class are provided. 
All are 1nade to giv e very rapid and also time 
..exposures. 

If the shutter, wh en set for a time exposure, 
-flies up with a jerk, remains open for such time 
-as an elastic ball or a button be held pressed, and 
rflies back with a jerk when the pressure is re

A , 

Fig. 3 B 

c 

Fig . 4 

leased, it will almost invariably 
shake the cam era more or less, 
and the effect of the shake will 
be distinctly noticeable when 

D a short exposure of less than 
two seconds is given. It is 
well, th erefore, to have the 
power of exposing by hand-
that is to say, by capping and 
uncapping the lens or ap erture 
through which the lens looks. 

If the exposure has to be · 
made by pressing a button or 
pulling· a string, the action is 
very likely to cause shaking, 
whether the exposure be long 

G or short, and whether the 
camera is held in the hand or 
attach ed to a stand. An ex
posure actuated by a pneuma
ti c ball and tube is therefore 
pr eferabl e. 

A hand camera may be of 
any size and any shape which 
it is possible for the operator 
to lift, point at th e object, and 
fire off a shutt er whilst so 
pointed, but it is lik ely to be 
an inconv enient companion of 
larg er than half-plate size. 

Ram or Plunger 
Pumps. Fig. 3. 
- Tre-vithick 
Ram Pump. 
Fig. 4. - Sec
tional Plan. 

Any small cam era with good 
l_ight-tight slid es or backs and 
a quick shutter will do as a 
hand carnera. Some people 
lik e to have a :finder, which 
can be easily att ached ; many 
pr efer to work without ' any 
finuer. I consid er the find er 
oxceedingly useful. }land 

cameras may b e divid ed into two dass es
aut omaii u and tn anual, both th cso classe s includ
in g 1nag az;in es. In th e nut ornati c cla ss. n. button or 
sornething is pull ed or l)ush od, un<l. a fr esh plato 
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from the magazine or reserve takes the place 
of the plate last exposed~ In the manual class 
the plates may be carried in backs and inserted 
or fitted to the camera in the usual way, or the 
exposed plate may be 1·aised by a lever grasped 
by the hand and placed at the back of the re
serve of plates, or the back plate of the reserve 
may be raised and placed in front of the last 
exposed plate. 

This latter plan is that adopted in Rouch's 
"Eureka," which has the :following defects. 
Unless the magazine is fully charged with the 
dozen plates or dummies, it will not work at all ; 
and if you want to expose only two plates you 
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Ram or Plunger Pumps. Fig. 5.- 0rdinary Ram 
Pump. 

must carry the weight of t en extra ones, for i£ 
even on e sheath is empty the apparatus will not 
work. Again, if you>hav e twelv e sensitiv e plat es 
in the magazin e, and having exposed only one, 
wish to develop it at once, you must ren1ove 
elev en plat es to get at th e one you want. 

In anoth er camera of this form this last defect 
uoes not exist, as it is th e exposed plate which is 
r emoved and placed in r ear of the un expo sed lot. 

In all cameras 0£ this class, as well as in mo st 
of tho automatic class, the plates are h eld in 
metal sheaths, and thes e sheaths, wheth er of 
zinc or iron, ar e li able to rust or oxidis e, and 
the oxid e comes off and makes spots on th e pl ates. 
Varni shin g the sheaths is fatal, but th o 1netal 
she aths may be dipp ed in boiling paraffin wax, 
th e surplus wax rubb ed off, and this will to a 
gr eat ext ent pr event th e evil. 

A conv enient kind of hand can1era whic:h niay 
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be made by the amateur (with the exception of 
the carriers or dark slides) is a box. can1era with 
an ever-set shutter (such as the auton1atique) 
fixed inside, opposite the hole 0£ ~h~ lens :nount. 
The lens should screw on outside, as 1n any 
ordinary carnera, and should have a rack and 
pinion or a draw tube for focu ssing, for the 
camera being a mere box, no focussing can be 
done with it. The length of the camera should be 
arranged so that when the lens is rack ed or pushed 
right home the plate shall be in focus :for distant 
objects; ancl for nearer objects the lens can be 
extended, th e focussing being don e on a focussing 
screen as usual, or preferably by marks on the 
lens tub e previously arrangedforvarious distances. 
rl'he plates are carried in dark backs which slide 
or clamp into position. A leather handle on the 
top of the box facilitat es carriag e, and a screw
bole should be placed in the bottom and side of 
the box for use ,vhen it is desired to use a stand. 
The camera, if cunningly n1ade, will carry a 
couple of extra .dark 1mcks insid e, and can be 
fitted with finders inside or out. I consicler 
this camera preferable -to the kind in which an 
ordinary bellows camera is contained in a box 
with a h ole in front for the lens to look out. 

'The best kind of dark ba ck £or a camera such 
as I have describ ed is that in which the shutter 
of the back draws entirely out. Chadwick n1akes 
a very sup erior camera of this class. It has, 
however, a bellows body, and has to be 
"s et up" each time it is r equired for use, so 
that it is not so con stantly ready as the box I 
have described, but it has many qualities which 
rend er it superior to th e box . It will take stereo 
pictures on a half-plate or on two quarter-plates, 
and it will take pictures the full size of the half· . 
plate, and is, besid es, a thor oughly good working
ca1nera for all sorts of work. The box form is 
sup erior only in solidity , sin1plicity, cheapn ess, 
and ever-r eadin ess. Again, any camera may be 
fitt ed with a roll holder to carry a roll of sensi
tive filn1. No magazin e cam era. yet devis ed can 
compare in conv enien ce with this method, as the 
exposures t an be mad e one aft er anoth er with 
consid erable rapidity, and the use of the film 
r educ es the weight to a . -m1nnnum. 

Of this forn1 of ca1uera 
I have seen none to ex
eel the l(od ak. Of th e 
automatic class I know 
of non e better than th e 
Id eal. Of th e n1anual 
class I lik e Chad wick's 
and a maga zine cam era 
made by Stipn on th e 
principl e of the Eur ekH. 
Th e foll owing ar e th e 
points:- . 

Is th e ar rang-en1ent for 
chan gin g plat es (wh eth er 
aut omati c or manu al) 
sin1ple and certain in 
action? 

Ar e ther e mean s of 
alt erin g th e focus ? 

Are ther e n1eans to 
alt er th e aperture of 
lens? 

Can th e cam era be u sed 
for ordinar v work such 

,1 ' 

as enlaro·ino· redu cino· 
b b ' t>' 

t ? e c . . 

Fig. 6. E 

Fig. 7. 

n 

A 

Can the app aratu s be 
carri ed about without Fig. 8. 
incon venien ce and con
stantly r eady for im
m ediat e use ? 

Is th e instantan eous 
shutt er of a typ e whi ch 
is ever set ready for 
acti on, ·which will not 

Ram or Plunger Pumps. 
Fig. 6.- Hollow Ram 
Pump. Fig. 7.- Top 
of Plunger. Fig. 8.
Plan of Delivery 
Valve. 

shake th e cam era in di scharge , and whi ch will ad .. 
n1it of tim e exposur es bein g· given with out shake? 

Can th e lens be easil y rernovecl for cleaning? 
Is th e in stant an eous shutt er tot ally deYoid of 

indi a.rubb er blincl s or band s whi ch wiil n ot stand 
a tropi cal cli1nate ?- Journal of the ] >Jwtograpkic 
Society of I ndia . 
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N E,v U NIONISM.- Son1e of the Derbyshire 
miners are beginning to find out certain 
disadvantages in the working of a rigid five 
days ' ·week, and have a pp lied to their council 
to be pern1itted to ·work also on Saturdays 
on certain occasions. This per111ission has 
been ref nsed, and the council passed a 
resolution to the effect that Saturday n1ust 
not be ,vorked until the l\1iners' Federation 
ga ve pern11ss1on. It is curious that the re
du ct ion o~ the ,vorking week to five days has 
n ot 1natenally reduced th e output of coal, so 
that th e adoption of thi s curtailn1ent of 
labour ha s not been att ended ·with fricti on. 
The fact of th e n1att er, how ever, is thi s : the 
1niner is naturally fond of enjoy1nent ,vhe n 
he is above ground, and d elight s in attending 
"feasts,'' rac es, and other sporting 111eetings . 
Th ese cannot be enjoyed with out havin g 
money to ~pend, hen ce h e is anxious to be 
pennitt ecl to earn son1e ext ra money in the 
sun1mer season. Should the agitation for 
con1pulsory sh ortening of the general hour s 
of labour be in any 1neasur e successfu l, 1nore 
of this class of co111plaint n1ay be looke d for, 
but even this one sho uld have son1e effect on 
th e 1nincls of the ,vorkn 1en ,vho think . 

EDu c _\..TIO::N" AND lNVENTION.-If ,ve run 
th rough th e hi sto ry of in vent.ions, it is very 
notable that scarcely any irnp ortant ones 
ha ve corne t hrou gh educated 1ne n, and, great 
as is th e aclvautage of a. libe ral education to 
the ave rage 111an, it 111ust. be observed that it 
is in 1nany respect s ini1nical to origina lity. 
If an ind ividu al is t aug ht ho,v to con 1 pa ss all 
th e end s he n1ay desire to attai n, he " ·ill , a,s 
a rul e, be content to keep in th e groove into 
·which he has falle n, and altho ugh he 111;1y 

111a.ke sorne of tho se srnall alteration s in 
1nachin ery or n1ethod s ,v hi ch in our day are 
dignified by the title of inventio n, he does 
not strike out ne,v and original id eas, as did 
the celebrat ed inv entors of th e first baJf of 
the pr esent century. Th e very routine of 
la bo ri ous len.rning clog s the i111agination, 
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and restricts it to an arbitrary char.rbel. 
Unde_r the present high-pressure system of 
teaching, the object of learninO' is too often 
lost s!ght. of in the anxiety t; pas s certain 
examinations. The student tells you he or 
she, as the case m~y b~, is working up for such 
or such an examination ; that examination 
past, the course of study is turned in another 
direction to meet the requirements of some 
other examination, and thus the me1nory 
is temporarily crowded with an amount of 
information which is very seldo1n retained 
because it is, in the first place, too hurriedly 
acquired and subsequently neglected, and 
thus the legitimate end of education is de
feated, while a severe course of over-study 
at the same ti1ne wearies and wastes the 
brain, and leaves it without the vigour 
essential to originality. Intervals of rest 
and relaxation, sufficient to allo\v of the 
111ental digestion of facts and theories and 
their critical consideration, are absolutely 
necessary if we wish to progress as a nation. 
vVe ,vish those ,vho are responsible for, at 
least, the elementary education results in 
this country would turn their attention to a 
"thinking " syste1n of instruction, instead of 
the "parrot" and sing-song method adopted 
by the Board Schools. 

EMPLOYMENT OF DISCHARGED SOLDIERS. 
-The vVar Office is at last making an effort 
in the right direction to facilitate the em
ployment of time-expired men of the Army 
Reserve, ·which is recruited from the ranks 
of the discharged men of the regular army. 
By arrangen1ents with other public depart
n1ents, the Army Reserve men are to have 
the pref ere nee over other candidates for 
suitable · situations. The War Office its elf 
en1ploys 1,600, and in the Metropolitan and 
City Police there are engaged upwards of 
2,000 1nen. In the Post Office only some 
1,500 are at present employed, but it is to 
be hop ed that this number may ultin1ately 
be increased to 25,000 as the different posts 
fall vacant. The number of Arn1y Reserve 
men thu s employed by no n1eans exhausts 
the rank s of those anxious to find situations, 
and it ·was in the hope of excitin g favourable 
in te rest on behalf of tho se still unen1plo yed 
th at the h eads of the \Var Office recently 
conferred ·with the n1anagers of all the lead
in g raihvay co1npani es. ,vhil e th e n1ana.gers 
expressed th e1nselves in syn1pat.hy ·with the 
project, they pointed out that t here ·were 
other clain1s to be n1et fro1n the sons of 
old e1nployes . Th e 1noven1ent ,vhich has 
bee n so successfully sta rt ed by th e Govern-
111ent for dealing out son1ethin g lik e justi ce 
to the 1\nny R.eserve n1en may not solve 
t he great recru itin g question, w·hich at the 
present t,in1e n1ore than usually troubles the 
arn1y aut horit ies; but th e kno,vledge ,vhich 
·'i"vill speedily gain ground t hat · th e tin1e
expir ecl n1an is not sin1ply granted hi s pen
sion and left un ass i8ted to fight his ,vay for 
,~-vork 1nust ineYitably n1ake it s influ ence 
felt.. The grea,t hiat us, ho,vever, is this : 
the 1nen ba.ve been taught littl e else but to 
sh oot do,vn fellow·-creatures. If the anny 
sche111e ponn it ted so1ne useful an d pr ofit able 
technical teachin g and training for soldi ers 
durin g peace t i1ne it n1ight be possible for 
the soldi er t o turn to son1e useful and 
specific " 'ork in the labour 1narket ,vhe11 his 
period of sh ort servi ce had expired . \Vhy 
shonhl th ere not be technical cla8ses for 
soldi ers '?- "\-Ve h ave received and shall prin t 
corr espond ence ,vhich ha s reached us 
l'ipr opos of our leader ette in No. 178. Th e 
djschn.rgecl soldi er is h eavily handicapp ed. 
in the labour 1narket , and son1e 1netb0:ls 
should be forth co1ning to remed y thi ~. 
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CHE.MICAL APP~lRATUS: HOW TO 
MAKE .A.ND USE IT. 

:BY H. B. STOCKS, 

fVORK. 377 

the flame of an ordinary gas jet. Fig. 1 '! blackening it in the sn1oky fia1ne produced 
m.ay be taken as an example. Cut off a by cutting off the air supply. 
portion of the small glass tube, 20 in. long, A great necessity in heating glass is to 
in the following manner :-~1ake a scratch increase the heat very slo-,v]y, and to cool 
with the file at the place where it is re- the object do,vn very gradually ; other\vise, 

Is:r:aon1;cror:.Y - 1\fETHon OF WORKING GLASS quired to break the tube, take the tube in f ractnre is almost sure to ensue. Thin glass 
TuBEs-1IATERIALS REQUIRED AND PRrcE ·- . both hands, hold the thumbs close one upon does not require such great precaution as 
BENDING TUBES : PRECAUTIONS NECESSARY- . each .side of the file-mark, a11d _.Q.'ive a slight thick glass, O'\Ving- to. the heat l)Clletrating 
OxYGEX APPAR.,\.:rus : How TO MAKE-HYDRO- k I h ......, b ...., 
GEN .A.PPARATcs : How TO MAKE-THISTLE jer . · ft e tube does not break, increase etter and n1ore equally in tl1e f onncr. 
FuNNEL- PRECAUTIONS NECESSARY IN ·THE the file-mark until the object is effected. Ha~ing bent one tube sntisf actorily-
PREP.ARATION o.F HYDROGEN - PNEUMATIC Turn down the gas until you have a fla1ne 1nind, I do not say you ,vill be able to do 
TRocGH A.i.""{D G.as JARs-~IETHOD OF CoLLEOT- about I! in. ,vide, hold the tube on each this the first time, but by practice and 
ING GasEs OVER WATER. side of the flame at the tip of the bright patience you ,vill be able to bend any 

SINCE the time of Faraday very little has · portion (F'ig. 2), turning it round all the tubes required-the rest ,vill be easy. 
been done towards teaching students of time, so that it n1ay be equally heated. . The tube ,vhich I have given as an ex
chemistry ho,v to manufacture their own When .the glass cornn1ences to soften, apply i an1ple is a portion of the apparatns shown 
apparatus. In the "Chemical Manipula- a very gentle movement in one direction, so I at J:!.,ig. 4, ,Yhich is used for the 1n·e1x1ration 
tion," written by Faraday, is given a great as· to produce a curve like that a.t Fig. I, A, ! of oxygen or of nitrous oxide (for ·which see 
deal of inforination 8 · · text - books). It con-
upon this point, and sists of a hard glass 
also how to success- A flask, A (a Florence oil 
fully conduct experi- r flask ·will do if it can 
ments. }.fore recent be procured), costing 
text-books generally alJout 4d., and the tube 
take it for granted that you have 1nade. The 
the student has already flask is supported upon 
learn t to fit up his own a retort stand, . or other 

h h Fig. 5 Fig. 6 1 l f apparatus, or t at e . Fig. 1 support, to )e 1erea ter 
buys them ready fitted described, and is heated 
up. Now, this know- by n1ean~ of a Bunsen 
ledge is hardly possible burner. 
in the case of those who Fig. 2 A Fig. 4 To fit up this a.ppar-
are not attending any atus, get a sound cork, 
class, or even in the fitting tight in the flask, 
case of a large propor- ___ ·wrnp it in a piece of 
tion of those who are ._ pap er, and roll it under 
attending classes. I the ball of the foot-
find they are very de- this ·will render the cork 
ficient in this particu- · very plia.ble-then, .by 
lar. It is to such 111eans of cork - borer 
btudents as I have (three sizes cost ls.) or 
1nentioned that I ad- reel-hot iron rod, bore 
dress the following , cl hole into which the 
note s, arising out of tube fits very tightly. 
practical ,vork in chemi- .. If by the above 111eans 
cal laboratories, and a hole cannot be n1ade 
which I hope 1nay be · as large as required~ it 
follo·wed by the very Fig. 7 111ay be enlarged by 
beginner hin1self. · rneans of a coarse rat-

Do not get the no- Fig._ 0 tail file (cost, Gd.), ·which 
tion that a student may ·will be found a useful 
rnanufacture everything adjunct. Ha .. ,~ing n1ade 
he requires from the the hol e, push th e glass 
ravv n1aterials ; flasks, tube throu gh until it 
beakers, and such-like Fig. 8 just projects on the 
apparatus rnust be oth er side of the cork . 
bought: as we have not Fig. 

3 
That the ·work of the 

sufficient skill, or the Chemtcari\pparatus. -F1g. 1.--Bent Tubes-A, Neat Bend; B, B·ad Bend. Fig. 2.-Metbod of student may be con-
appliances, and nicely bending Gl~ss Tubes. Fig. 3.-Rounding Ends of Glass Tube. Fig. 4.- ~pparatus_ for tinuous, and not of a 
ref!ulatecl heat useal i·n preparation of Oxygen. Fig. 5.-Bent Tubes for Hydrogen Apparatus. Fig. 6.- Th1stle di's:ioi'ntecl natur e I 

'-' Funnel. Figs. 7 and 8.-Method of making Thistle Funnel. Fig. 9.-Hydrogen Apparatus. ~ . ' . 
the glass -hou se, to make propose at tlns point 
them. I will point out as I go along I and not as at Fig. I, B, which is badly made to show in ,vhat ,vay the oxygen 1nay be 
what it ,vill be necessary to buy, and the and very liable to crack. During the heat - collected. 
price. rrhe advantage to be gained in ing up the tube will have become coated Our apparatus for this purpo se n1ay be 
fitting up the apparatus will be twofold-a with a deposit of soot. Do not re1nove this: very sin1ple and inexp ensive. Any gas 
Baving of money, and a gain of experience as it is a bad conductor of heat, it ,vill allow (such as oxygen) that is not appreciably 
in the deft fingering required in handling the glass to cool down slowly. Plac e the soluble in water 111ay be collected over 
thin glass apparatus, and therefore a con- tube resting against a block of ,vood, so that water. The apparatu s used is called a 
sequent decrease in the nu1nber of break- · the bend may not come in contact with any pneumatic trough, for ,vhich any flat
ages. cold surface. When cold, proceed to bend bottomed bo,vl or tin basin ·will do. The 

I propose, then, at the outset to describe up the other end slightly. The end being jars for collecting the gas n1a:y be ordinary 
th e rnethod of working small glass tubes, as heated in the flame, you will not be able to wide-mouth pickle jars, ,vl11ch do exce l-

. a nurnh er of useful exercises will thus have take hold of it. When the glass is soft lently. To collect th e gas, place a jar in the 
been perforrned. The materials requir~d enough, give. it a ~ouch. wit~ ~he piece of bo,vl ·which should be full of \Yater, and fill 
[or this purpose are I lb. of glass tube, i in. charcoal, which ·will bring 1t into th e re- th e Jar perf ect]y full of ,vater, then sl~de 
1pternal .diameter, costing ls. ; triangular quired position, allo,v to cool again, wipe off upon th e 111outh a gro und glass plat e ·wluch 
file, co~t1ng 4d. ; the Bunsen burner, de- the soot, and proceed to round off the rough has been slight]y greased , inv ert th e jar, 
scribed at. p. 1G7~ or the blowpiJ?e (p. 250); ends of tb~ tube. For: t~is purpose hold and withdra.,v the plat e, keeping th e n1outh 
one length of tlun glass tnbe, t 1n. internal each end 1n the hot air 1sstung from the of the jar und er the ,vater. The j ar ,vill 
diarneter, cost ing about 4d. ; one piece of Bunsen burner (Fig. 3), and grad ually bring then ren1ain full of ,vat er. Brin g the exit 
Htout gJass ro<l, costin g about 2d.; and a piece it down into the hott est part of th e flam e. tube of the apparatu s under th e rnouth of 
of ~ar <.l charcoal. . The ends will th en fuse slightly, and be th e jar, and the gas, as it issues, ,vill dis
. ~ or th e p:1rpose of bending small tub es rend ered stronger, neat er, and much less place the ,vater. '\Vhen th e j ar is nearly full 
it is most conven ient and satisfactory to use liable to crack. Cool down each end by of gas , slide a saucer und er the n1outh of it, 
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and withdraw the jar and saucer. The jar 
1nay then stand in the saucer of water until 
)'OU hav e colle~ted as n1any bottles of the 
gas as you require. 

,vhen you are preparing a gas requirin()' 
h eat, as each jar is filled, lift the exit tub~ 
out of the ,vater before takincr away the 
source of heat ; otherwise, as th~ flask cools 
w·ater "'ill ascend the tube fall into the hot 
flask, and crack it . ' 

,v e n1ay no,v proceed to bend the tubes 
s~o,vn at Fig. 5. Cut one piece of tube 
6111. long, and two pieces 4 in. long, and 
bend ea?h as sho,vn, one piece having a 
lor.:ger hn1 b than the other two. Having 
finished these off as already pointed out 
proceed to n1ake what is called a "thistl~ 
f nnnel" (Fig. 6 ). Cut off a piece of tube 
1:2 in. or 13 in. long (see that the glass i~ 
pretty thick), hold one end of it in the flame 
of the Bunsen burner, or blo,vpipe, in the 
po~ition shown (Fig. 7), so that the glass, 
as 1t bec~n1es pasty, n1a.y not fall from the 
tube. \\ : hen the tube has n1elted up, and 
ther e is a knob of pasty glass on the end, 
ren1ove it quickly f ron1 the fla1n~e, and, hold
ing it vertical, blo\Y into the open end, turn
ing the tu be round all the time, so as to blow 
a lar ge bulb upon it ,vhich is as nearly 
spherical as you can get it. If you do not 
suc?eed the first time, n1elt it up again, and 
again blow out; but take care not to blow 
too hard, other,vise, your bulb will burst. 
If you have been successful, and your bulb 
is a fairly strong one, turn do,vn the flame 
of the blo,vpipe very lo,v, and commence 
blo,ving . Bring your tube ,vith the bulb 
directly on to the point of the flame in the 
direct ion shown at Fi g. 8. The bulb " 'ill 
quick ly fu se at this point. Blow suddenly, 
and ,vith force. The encl ,vill be blown out 
into a ·wonderfully thin balloon of glass, 
,v hich " '"ill burst ,vith a loud report . 
Crumble away all the fine glass from the 
bulb, and hold it in the Bunsen flame, turn
ing it round quickly, so that only the edge 
is fu sed. 

"\Ve 1nay no,v fit up th e hydro gen appara
tu .s (Fig. 9). Procure a -1 oz. and a 2 oz. 
wid e-1nouth bott le, and corks to fit. IIaving 
bor ed _t,vo hol es in eac h cork, place th e 
this tle funn el and one short tube in the 
cork for the lar ge bottle, and the other 
tubes in th e cork for the sn1all bottle. 
~~llo,v th e funnel to con1e nearly , to the 
bottom of the bottl e, and the sa1ne ,vith 
th e longer tube in th e small bottle . Con~ 
nect the bottles, as shffwn, by means of a 
sma ll pi ece of incliaru bb er tube ( 4d . per 
f"oot) , and the second bottle to a long 
pi ece of glass tube reaching to the pneu
matic tr ough. 

To prepare hydroge n, place your zinc in 
s1nall pi eces in the first flask, pour ·water 
throu gh the funn el until th e bottle is about 
a quart er full and th e encl of the funnel is 
co-vered, pour a littl e ,vat er into the second 
bottle su fficient to cover th e end of th e 
longer tu be, cork it up, add a littl e acid 
throu gh th e thistle funn el. Gas ,vill i1nn1e
diat ely begin to con1e off, and will be \Yashecl 
lJy pa ssing throu gh th e wat er in th e second 
bott le, finally esca ping by th e long tube to 
tlte g8-s jar s in th e pneuma .tic t~ough. 

i\. ·word or t, vo of caut ion 1 ~ necessary 
in the preparation of hydrogen. .._t\llo,v 
th e gas to pass a,vay a n1inute or t\YO 

befor e coll ecting any, oth erwi se th e ~ir 
in th e appa ratu s n1ake s a very explos1ve 
u11x ture ,vit h the hydr ogen. Tw·o explo
sions du e to thi s caus e I hav e · alr eady 
se-e-n. It i;:; best to collect a s tnall test.
tu.be full, and rrpply a light to th e 1nouth 
of t he tnbe . If it burns q ni etly, you n1ay 

WORK. 

collect, but if it makes a sharp crack, 
let a little more gas pass away before col
lecting. 

Do no~ perform your experin1ents on 
the drawing-room table, as sulphuric acid 
ha~ a powerful affinity for almost any
thing. A co1nmon bench, or a kitchen 
table, over which spread a piece of Ameri
can cloth, is best ; and note that drops of 
sulphuric acid rapidly eat a hole thro:i()'h 
clothes, ea rpets, etc. The best antidote bis 
to sponge the cloth immediately with am
monia, ,vhich neutralises the corrosive 
effect. I should advise also that all 
chemicals be locked up to prevent acci
dents and mistakes, which are already 
rather frequent. 

In my next article I propose to give 
another lesson in the working of glass 
tubes and fitting up of glass apparatus. 

••• 
THE CYCLE : ITS WORTH TO THE 

NATION. 
Being the Second Pr ize Essay by "EYDEA voUR" 

( ... .t\..LEXAYDER STEPHENSON), 3, JJi:con Road, Swan 
Hill, Glasgow. 

,c, 

IN trying to estimate the worth of the cycle to 
the nation, one must take into consideration the 
fact that the cycle, whether considered as an 
article of commerce or an article of use, - is 
comparatively a new thing. 

Considered as a mechanical machine, its life is 
so young that it cannot yet be expected to have 
rea che d perfection, or even the high est state of 
improvem ent of which it is capable; and, con
sidered as an article of use, its uses are being 
disco vere d and utilised every day, especially by 
public bodies, such as the military and ci vie 
authorities, as well as by numerous private bodies 
for business purposes. We can, therefore, only 
est imate approximately its present ·worth to the 
nation, and in doing so will end eavo ur shortly to 
note, first of all, what the cycl e is. 

The ,vord " cycle " is used by us to denote 
every form o:f ,elocipede. The word "cycle," 
a circle, strictly n1eans one ·wheel, thus-cycle, 
one wheel; bicycle, two whee ls; tri cycle, thr ee 
,vheels; q uadricycle, four wheels; and so on. rrhe 

Fig. 1 Fig. 2 
The Cycle. F1g. 1,- i in. Solid Tire. Fig. 2.-

2:i in. Cushion Tire. 

·word cycle, how ever, from u sage , denot es very 
well every kind of machine, being a genera l t ern1 
for all . 

The cycle now so fan1iliar to us, and that 
which is capable of bein g put to so 111any u ses, fa 
known as the Safety bicycl e- th e elen1cnt of 
safety being but a comparative one, a,s i_t can 
only be said to be safer than any forin of bi cycle 
y et. intr oduced. 

In th e beg inning of th e pres ent century -1 800 
to 1820- a 1nachine ,vas introduc ed and u sed 
about the parks of London called th e " Dandy-
hor se" ; it had two equal wooden whee ls about 
30 in. di ame ter, the rid er sat on a saddl e place d 
on th e centr e of a h orizontal backbon e, and steered 
th e front wh eel with a cross handl e-bar, exactly 
as in our Safety. Th e rid er, wh en seat ed, could 
r est both feet on the gr ound, and the 1n~thod of 
propuls ion ·was by thrust~n~; the to es in to ~he 
gro und ba ckward s, thu s g1 v1ng forward 1uohon 
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to the machine and its rider. This muit-have 
been a ~atiguing operation, and could only exist 
for a time as a novelty-since, indeed, it never 
reached any stage of usefulness. 

The idea of two wheels 1·unnino- in line was 
indeed a novelty; but while the fe~t could reach 
t~e gr?und on ~ither s.ide anyone could perceive 
little cliffic~lty m keepmg the machine upright; 
but, when mventive genius conceived the idea of 
keeping the feet entirely clear of the ground and 
propelling the machine by means of cranks on 
the axle, then the thing appeared to many minds 
an impossibility; for a man to balance himself on 
two wheels running in line seemed contrary to 
the law of equilibrium; yet it was only carrying 
out that law, as anyone may see by starting a 
wheel or hoop down-hill : the hoop will keep 
running upright so long as the conditions of the 
track are such as not to disturb the momentum. 

In 1859 or 1860, the cycle known as the" Bone
shaker" was introduced as an article of trade. 
although I cannot find any patent in Philips' 
abridgments earlier than 1868. The Bone-shaker, 

Fig. 3 
The Cycle. Fig. 3.-2 in. Dunlop Pneumatic Tire. 

like its parent, the Dandy-horse, had wooden 
wheels shod with iron, and was only the adapta
tion of cranks to the front wheel of that machine, 
with slight alt eration of the fram e. 

Long prior to that date! however, many 
attempts (son1e of them successful) to apply 
cranks to the Dandy-horse had been made by 
private persons . The writer saw, in 1856, a 
machine made and ridden by a young man at 
I{ilwinning, in Ayr shire. The front wheel of 
this ma chine was both driv er and steerer, as in 
the Bone.s hak er in vente d later on. Twenty years 
before this time-or about l 836-a bl acksmith 
nam ed 1\Icl\1illan, inDumfriesshire, app lied cranks 
to th e r ear-wheel of a Dandy-horse, thus con
stituting a rear-driving Safety. He became an 
expe rt in the use of this 1nach ine, and could ride 
it do,Yn-hill standi n g on the sadd le; he made 
long trip s on it - some of th8n1 to Glas gow, where 
on one occasion the cro ,vd was so dense around 
hin1 th at, having run down a child, h e was taken 
b efor e the niagi strates. 

Coventry is und erstood to be the home of the 
Bone-shak~er as put upon the market. The 
machine held its own till a bette= was introduced 
by th e CoYentry makers. Now began the period 
of t ension spok es and rubb er tires, an d with their 
ad vent th e Bone-shaker became dead stock. The 
gen eral form of th e machine now cha nged 
ent ir ely ; the front ,vheel grew larg er, while the 
rear becan1e proportion ally small. A 6 ft. man 
got n1.ouu ted on a 5 ft. whe el, and th e elen1ent of 
dan ger was gre atly incr eased, yet a speed of over 
tw enty mi les has been done on th e Ordinary. 

For about t en years the Ordinary was the 
popular 1nachin e, and in its best examples is a 
beautiful l)iece of 1nechanism. The danger of 
h eaders fron 1 being seated vertically over the 
p edals on th e high machine.was at once apparent. 
:Thia n y, and son Le fatal, accidents occurred ; ~d 
1n:1ker s sought to introdu ce a safer machine 
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Gr eater safety was claimed for the "Facile," 
".X.traordinary,'' "Sun and Planet," and some 
others, including several types of the "Kangaroo'' 
pattern: all to give place in a great measure to 
the rear-driven Safety as we now have it, and to 
whie h we will now confine our remarks. 

The Safety, now so popular, was introduced 
about ten years ago : the "Pioneer," "Rover," 
and '' Bicyclette '' being among the first types 
o:f what is certainly the safest and handiest cycle 
yet known to us. Since its introduction the pro
duction has more than quadrupled the output 
of the best days of any former type, and many 
thousands of persons are now using the Safety 
who never would have ventured on an Ordi
nary; and :for every one maker of the Ordinary 
there are now perhaps fifty makers of the 
Safety 

The Safety of to-day resembles more nearly 
the original Dandy-horse or Bone-shaker than 
any type introduced in the interim, in having 
two small equal whe~ls; it steers in the same 
way; the essential difference is in the rear
dri ving wheel. Of course, there is a vast im
provement in material, general detail, and in the 
mechanism itself. .All movable parts are fitted 
·with st0el balls in the bearings, thus reducing 
friction to a minimum. The frames, constructed 
of thin steel tubing, are light and strong. The 
rubb er tire has supplanted the iron ring. The 
saddl es, constructed on tension springs, can be 
used for an indefinite time without chafing. 

In nothing appertaining to the Safety has 
there been so great a revolution as in the tires ; 
for a long tin1e the solid rubber, about ! in. 
diam eter, was the only tire for Safeties. Two or 
three years ago the cushion and pneumatic tires 
were introduced; the latter is a decided benefit in 
the reduction of vibration and increase of speed, 
while the former is considerably better than the 
solid in this respect. 

The previous :figures show sections of the three 
forms of tir es :-Fig. 1, the solid; Fig. 2, the 
cushion; anu. Fig. 3, the Dunlop pneumatic, all 
full size; the latter is filled with corn pressed air. In 
Fig. 3 the inner ring, c, is rubber; the ring sur-
1·ounding it, n, is canvas, which allows the inner 
ring or tube to expand equally round the wheel; 
the outer crescent-shaped rubber, A, is the tread 
proper, the thickest part coming in con tact with the 
road; R is the steel rim to which the tire is fastened 
by cementing the edges of the outer rubber to it. 

Tig. 4 Fig.5 
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production, while many thousands of persond are 
employed in the trade. It is estin1ated that 
nearly 200,000 Safety bicycles were made in 1891 
in this country, and the present year has seen 
even a greater development of the trade, as many 
makers have had to extend their premises and 
employ additional workmen to cope with increased 
business. 

Cycle production carries a number of other 
trades in its train. First of all, the makers of steel 
tubes, steel stampings and castings, steel wire, 
and oth0r materials, saddlery, bell-making, lan1p
making, enamelling, electro-plating, transfer 
printing, and very largely rubber tire-making 
and other rubber:fittings, oils, varnishes, lacquers, 
cements, and solutions. The press also has its 
share of work in sending out numerous publica
tions entirely devoted to cycles and the trade. 
Again, engineers and machinists do a large 
trade in making machines and tools £or the 
cycle maker. The gas companies even bene
fit by it, as a la.rge amount of gas is used for 
enamelling, stoves, blowpipes, and lighting 
purposes. 

The benefits or worth of the cycle to the nation 
could not well be summarised in a short paper 
like this. Suffice it to say that the trade has 
developed and gone up with astonishing rapidity
the pres t nt year more so than any former year
and th~re is eyery assurance that the trade will 
go on mcreas1ng. 

As to the worth of the cycle to the nation 
derived from its use, it is estimated that in this 
country some 800,000 persons use the Saf ety 
bicycle, to say nothing of a large number of tri
cycles and a good many Ordinaries. 

As a vehicle :for pleasure it is used for touring, 
holidaying, £or racing on path and road. It is 
used by the military, the police, the post-offic e, 
the tradesman, the doctor, the clergy, the 
sportsman, the photographer, the mech anic, the 
labourer, and the collier. 

It is used in almost every country on the globe, 
and in most out-of-the-way places, such as b1.alta 
and the Isle of J.\,fan. It is used by all classes of 
persons, from kings and emperors down to the 
collier, and of all ages, from seventy-five down to 
the latest disciple of the wh eel, the infant King 
of Spain. It is used by thousands who do not 
possess a machine, but hire one at 9d. or ls. per 
hour in the evening, when work is done, and by 
this class, it may be said, it is considerably ill

us ed. 

Fig.6 
The Cycle. Fig. 4.- Rear Wheel Adjustment Screw (half full sizeJ. 

Figs. 5, 6.-Handle-Bar Clutch (half full size). 

As a practical r epai rer 
of the Safety bicycle, 
the writer has daily 
opportunity of noting 
certain details in the 
construction of even 
high-class machines that 
might be improved; and 
he would here r espect 
fully throw out th e fol .. 
lowing hints to makers: 
-All set-screws, such as 
are used to fix handle
bars and seat -pins, should 
have square heads, each 
of the £our sides being 
not less than } in. A 

The driving mechanism commonly in use on 
th e Safety is an open link chain running on two 
cog-wh eels, one on the re ar hub and the oth er 
on a short axle situated a few inch es in front of 
the driving ·wheel, and about 12.in. from the 
ground ; on this shaft are fitted th e cranks, and 
on them the pedals. An essential feature in th e 
Safety is th e gearing-up by means of th e relative 
differcnc.:o in size of the two cog-whe els, which 
gearing-up cornpcnsatos for the small driving
whoel, ns it may be gear ed to equal, or more, the 
largest 01:di nary, some racers being geared as high 
as 70 in. or 80 in. Such is a brief outline of the 
Safety uicycle. Now for its worth commercially 
to th e na t1.0n. 

It would be difficult to name a branch of trade 
that has grown so rapidly as the cycle trad e. 
"\Vithin the last seven or eight years hundreds 
of persons have err1barked in th e trade, either 
as n1akers or dealers. Millions of ea pital are 
now sunk in buildings and machinery for their 

six-sided pin or nut that comes often under 
the wrench is an abomination. All rear wheel 
axles should be screwed ! in. Whitworth; 
all front wheel axles should be screwed Jin. 
Whitworth. Mud-guards should be attach ed to 
the frame by bolts and nuts, or studs and nuts. 
Front mud-guard should be fixed to fork crown 
with a bolt and nut. The best chain adjustment 
yet inv ented is that shown at Fig. 4 , and is used 
by some makers; it is always effective, never gets 
out of order, and never gets lost; the screw 
should have a square head and lock-nut. 

1\1:achines made on the socket steering principl e 
should have the column plugged solid, or with 
heavy tube, for at least 3 in. from th e crown 
upwards. 

Wh en a clutch or gland is used to bind the 
seat-pin or h andle-bar stem, it should be made as 
in Fig. 5, and not as in Fig. 6 ~ Handle- bars 
made of ordinary! in. steel tube should have 5 in . 
or 6 in. of their centre plugged with a bit of g in. 
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tube to strengthen them at the T attachment. 
The stem should not be attached to handle- bar 
by lapping round , but by a T-piece stamping, 
and the tu1on on the T-piece to receive the stem 
should not bo less than 1 in. long. 

In making plungcr-lnake ,vork, the tube carry
ing the spoon 8hould not be less than ~-in., with 
a l in. rod to brake lever; the tube should be 
plugg ed solid, 3 in. long from the spoon upwards. 

The hanclle-bar of a racing ma chine 8hould not 
be mor e than 18 in. or 19 in. across tho tips of 
the handl es, as ra cers seldo1n usn tho handles, but 
grip the bar nearer the head. '.rho lon g handl e .. 
bar is a frequent cause of locking and l)pillE;. 

Direct spokes for wheels, un less they aro bnttod, 
~hould not be less than No. 11 gaugo, and should 
be of the best steel wire. 

Hubs should alway s hav e gun -n1otal flanges to 
receive the .spokes, as th oro i:::; in the softe r nietal a 
certain amount of give when tho stra in of driving 
is on, and the spokes do not snap off so readily 
as with steel hubs . 

In concluding this paper, it may be mentioned 
that the present season has witn essed a new form 
of cycle, which bids fair to rival the Safety; it is 
called the Geared Ordinary. It rescni.bles the 
old Ordinary in that the front wheel <l..rives as 
well as steers. It has a gearing-up mechanism 
secreted in the hub, by which a sn1.all wheel can 
be geared up to any desired extent. It has been 
tested as to speed alongside the Safety, and quite 
equals that ma chine; but wh ether it or some yet 
unin vented cycle will dri ve the handy little 
Safety to the ·wall rem ains to be seen. 

••• 

SCIENCE TO DATE. 

Electricity.-The United Stat es Government 
hav e supplie d one of their iron war vessels with 
four electric fans for the purpose of blowing away 
the s1noke from the guns wh en in actio n. 

Analysis of Organic Compounds. -A more 
rapid process of analysing organic compounds than 
the usual method of combustion with cupric oxide 
has been worked out hy J\L Berthelot. lt consists 
in burning the compou 1;d to be analysed in oxygen 
gas compressed to ~5 atmospheres. The operation 
is carried out in a calorin1etric '' bon1b," and the 
products of combustion are then sucked out and 
drawn through the usual absorbing tubes. The 
combustion is total and instant aneous, and gives 
accurate r esults . 

Ammonia in the Air .- 1\:I. J\Iuntz has come to 
the con clusion that the rain water of tropical 
regions is always n1ore highly charged with amn101ua. 
than the rain of temperate zones. In arriving at 
this result he in sists upon the fact that observatioll8 
1nade in the neighbourh ood of large towns are un
satisfactory, for the atn1osphere above a. large town 
is al ways highly charg ed with am1nonia and other 
impurities. 

Acetic Acid.-The specific gravity of a solution 
of acetic acid in water at 15° C. ri ses gradua lly with 
the strength of th e solution till it reaches 1 ·7048, 
which is the specific grav ity of a solution containing 
about 80 per cent. -0f acet ic acid. Fron1 this point 
as the amount of acetic acid incr eases the specific 
gravity falls tmtil it reaches 1 ·0553; this, the 
specific gra vity of the anhydrous acid, being the 
san1e as that of a solution containing only 43 per 
cent. If, then, a sa1nple of acid has a specific 
gravity above 1·0553-s ay, e.g., 1·0674- it may be 
of two strengths, in this case eithe r 94 or 58 per 
cent. To decide which, water 1nust be add ed and 
the specific gravity again determin ed. If a rise is 
found, then th e acid wa.s of the higher percentage; 
a fall would indi cate a weaker solutio n. 

New Artificial Musk.-A short ti1ne a.go tri
nitro isobutyltolu ol was introduced by Baur as an 
artificial 1nusk. Para- isobutylxyl ol sulphon ate is 
now recommend ed by Valentin er a.s possessing the 
advanta ge of being soluble in water inst ead of being 
an oil like tri -nitro isobutyltoluol. It is prepared 
as follows : A mixtur e of isobutylic alcohol a11d 
aceto-xy lol is n1ixed in 1nolecular proportions. The 
1nixture is then treated with concentrated sulphuric 
acid, and the whole is thrown in to four tixnes its 
weight of water. A red water y solution is obtain ed 
with a.n oil floating on it. 'rh e solu tio n is separated , 
antl on saturatin g it with conunon sa,lt the para
isobutylxylol sulphonate is precipitated in white 
crvstals. 
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North -on.at Const t1istd <rh\ trruln i~ fn,il'. l •:11µ;i1a't,1·~ 
luwl , l!h 1·t t~(, E,l'J'lployort:1 lmlf ·wn.y in t lh , proprn R'd 
l't\(ll\c}t~t>fl of 10 por cent. };ngino uriu g W1.lrk ii-. ,.t, ry 
hrisk ill Abtn ·,foou, hnt th l" pn,y ia 11001-. ]ioil 'r 
ma.lt<.it·s hnNo n. fa.fr shn.ro of woi-k. 

S't'OJ\lt 'J1n.Anll:.- rrh~ H1t'\st er fl'lf\,1!'10l1R n.wl gt·rurit,u 
workc.n·tt of Abe1'\l ul"!n lmv r of,1~t,1l ~d. l'L' I' hour 
nslrnt.l hy t.h e mon. 'l'h«:' 1:-tu .. 1.ulnr<l r1d;o of wn.~f'ti is : 
stono<ntttt ;1rs, U~d., tind nuuKm~, 7d., pt.·r ]1011r. 

l i ll ll ,J ){NO rr U.A n ltS.- 0'\lr Hooh,ln.l,.' unn u~purnhllt t, 
wri tf1ij :- 'l'h o strik:,-:' of pln1::rtL,rN·s oolltimwH-; 11.'liu 
u~,i~tl,r~ lw.vo otfo1·t.ltl thu O..'i.lin\. , tl. 1wr hour oll uo 11-
1htaun tlmt th e m0n wnlk lwrne 1u tlwir uwu ti 11H t 1H 

Sn.tunlnys. '!'his t.h(iy doclin u to tumtipt tts lll~o tho 
nw~tt ,rs' otf0-r to submit to ttrlJitrn.tiou. , 

:Fr.AN Nl t l~ '~ltAUR. - Tlw qun.ntity of fln.m1ol mcum
fn.otured duru1g th o ll\.!-lt t.wl,,lv1.) nwnth s i~ 11Hw.h 
l esij ·thn .. n in tlw prt 1cNling twlllVt 1110ut.ln~, t\.ntl t.lHtt'ij 
set: mf:i httlo pro8p oct 1.lf pnllini ·np. 
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I.-L1cT·r1cR FHO~t .\ Colatt CSl'()N tHCN'J'. 

N 01·~oghu1 Cfl.l'vlng. - 1 L l t I). ( Dn,·f m ou f h 
I.Jetrk lload) writl' B :- " .A fri0llll hnR .ill.~t. $t·nt . 111t, 
f\.n oltl N orw( 'g-inn c..inn ~t,ct hox (c,xnl t. ng-L, HUC\1.1rt;nin) 
whit h ott'N·s n. g-,lod dc..1sig-n l'ur woml -om.·v inl;. I 
EH.mti rnbhil11,(s o .f t.lw t.op nrnl ~i<lt'. whkh ~how- t lw 
<n·1ut11wnt,, nnd whh. ·.h. thou g·h rn.dt , in t'X{'(iuti o n . is 
v1.1rr. f'ffcetln .\ 'l'lw lwx OPt'l\S by n sll<llng lid. ·ituli 
Ni.t.c.1d on t.h o rnhbing- ... _ l \\ ' o n.ru ohH µ;LHl for tJH )!::10 
~·tn·,·in g-. ru h\lill~~. wlikh nn 1 t=11,irit,tKl n.11d. intorc ~t.
lHK, \\ u w.1sh lUOt o of O\t r I'l HUlN ' t\, tH\tl.tt.l'l' u d ns 

Fig. 1. - Side of Box . 

Fi g-. '..1.-- Top , s llowln£ · Slidin g; Lid. 

tlw y nr, 1 f:11· nt11l wid t'. wnulil goo tn tlH' p ni n~ or 
~ l'tllli11 ~· 11:-; :l :-:k, •l (' lt , 1'\llilii11 ~·. l l l' :~llll\.ll pl\ll ! (l;,~'1';1p lt 
ot' :in) q 11ni 11i p k1 '1' nt' WP,,d . :,:f1•11t', 1H' in111,,11r k 
ltn\'i 1u:: 1u·,·ltik1 ·t11rnl. lt 1;,.:;1·11d:1r,\'. 01' n11tiqw1 r i11n 
int, ·r11::-,l. Th1 ' l't' lllll :,,I b l' (ht1ll :-l!ll\d H 11r qt1 :1i l\( , l•il :-l 
1) f' th i:-- 1•h:tl' !ll' ( i.1 1' :--lll\\'t'd :l\\ ' ! l \' ill l'l 'l ! Hl{t' l'Pl'lll'l':-1 
\\ ' h k lt \\'l\tdtl \I\ , l\l)l\(I j ltt 1 \\ ' \ )!' ~ ·\\ t'1) J' ~ l ' t li l\ ).:,' tht 1 li g•ht 
11t' 111111lt' rt\ dnY :--. ~ hnnld :411tlkil'nt . l't 'lll ' h ll t4 · \\'1 1 

111ii.:.ltt b t' ju :--t iik1l in i:-i:.--ui11:.:.: it ill n ::-1llptd ,·11tt't1t 1\1nn 
ill ~lt ':ul 1.1i' in .. :-::1t,11•." t-:11: I 

ll . -- q\ 111:~ ' l' lllN~ .. \N ~ \\'l Cl.l CP H\ . }Clll'l'lllt .\NP 8 '1'A l •'li'. 

Fix:tn~ Crayou Drawin gs . - \\' . K E . l /.:us t 
U ri 11st,· ,u{) I I' lilt' dnt .\Yin ~·:4 nr1 1 ill (\1 (1 1i1·d innr y 
111:t l·k 11.11d whitt ' cnn 1111:,1, whkh 11r,, 1·111n1inrn1 i,·,· ly 
11:\ r d . !li t' thi 11~ lll : I ) : b, ' lll'l ' tlllllili :·dtt •d _ liy ll l l )' l, r tit, , 
1111·t lllH l:4 h1'\l)\Y w1tlwut . tlllt1 ·li dt •tn n 1t1nl 11) tlll 1 

nrt i:-lt i1· ,,ffl,l·t. t1t' tl11, dr:iw in 1,:· : hut if i t. li11 :i lti i .. •:hl ,\' 
nni :·d tl 'd " ·nrk iii t h,· ~t1f1 · na'l \' 11 ! , · ('1':1y ,n 1s wh i1·lt 
:t r , · \IM'd i'nr tl1t ' lh ' :-ll t'l :1:,;::-; t1t' :-:1w li° \\' 1H · k. tl 111r( 1 i~ a 
Y 1'l ' .\" t..:,T1't\l. 1\:1n~:·(' l' 111' r1•d 11,·i 11~: (,lt11 t'll'1•1•I (If (\1t 1 

pi1·t111·1, in thi n ~~· i l. '\'I ll' 1in1 ... \\'ill li1• 1k i-~T:ld (1 d . :1nd 
t lt,· r1•l11t i11\\ li, 'I " 1't' l\ l iL:111 :111d :-:lt nd1 1 t11 s11111,· 1·,t,·n t. 
di ~111rl11·1l. .\11 t\11· n1~,t l\11d :~ 1'1111:,i:,i i11 li -.:i11)..'.' tll, ~ 
~·lt :1 I I, t 1> 1 l.111 pn p 1·r ii.' · I h 1• :1 Jll'I i1·:1 Ii' .')' t i t' wy :1 I~ }~·u_,11:. 
l' lt c d n 1,n11 ;~·:-; \\' 1111!d lh ' tk :-;11·t1y1· t! 11 llt11 llq 111d \\1 ' 1\ ' 

a~qi\kd , l i kl ' , · 11r11i~d1. li) 111,·:rn ~~ 11t' n liru :,sh 1111 th1.1 
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frnnt . or Lho Pi,ot.uro.. 1:10. in t lie .first pr oc-·N~~. 1 hu 
pid 11n, is phwl'<l un tl.. t.s1.bl C\ with t lw c11·u.ym11.·d sl clt1 
dow1~\\'H.1.'.ll ~. Ulld t.ho lilJHitln.ppllc..1d HI, thL\ h:Ld(. Hl\U. 
n.llo \\td to p onc.., trn .to 1brou ~11 th l pnp t'l' to th t~ 
~·o hHll '~ . SOVl_'l' ld ('Oats ma y l )O lh'l ' ('~ ~Ul' )' . witJt Hll 
l!ll .t' )'\' n.l for d.rying nJ.'tur ual'h tqq.,1lk il,l i1.111. 'l'h t"' 
ltqutd nsud oon~i ijts of H oz. of htist. i~in~l1iss di 8· 
~u lVt' tl in b oz. of tlt~tilh ll vitw g ,ir. :tnd Uwu tuld l'tl 
t n u. qun.rt or. hot wil .tl\r. -~ p o:rt ion of t.hi :; liquid 
nft, 11· hdu ~fl l.t<)re<l.111t.1!:-t b,, mixt ~1l with _tll\ ~qr11J 
qunntlt .y o t aptrUs of w1n (:'. nn<l is 1h o.n t't' ttd y fnr n so . 
A \\'t•11,,k 1:1olutlon o.C if:;iug-ln.s::; wi t.h nlttul n,dll utl i$ 
nl ot) n ,to mn1tlru10rl t'or 1l.xh1j.t t:ho dt u .. ,vin~ b y in1-
11!l' r~inn - Uui.t. i~. by· dip}~ln g U1t.1 ~lrn .will1,,t i i1to ri. r\u.t 
du::h tlllt,d wit.11 t..ho s<:>lut1ou. 'tlns cn.n lit' l'{'P~nt ed 
until U10 ulour t> fl.rt' fonnd to b e ~ cnr o. n.11tl th o 
1iil ll 111·u nn t.hun ho ,~,u·u h::;l10d. A thil'u mot ho d is 
to di ~trllrnt o Uw HxiHt{ soluti on in a tlnt., ~pr·uy ovol' 
tlw l:lll tftU .'H of Uw pl( !t.lll '-0 by l1WU.ll$ of OIW or t.bo 
<'<)Ill u wu g·lni:-.s scf'lll ··~prn .yt:l ; w 11 il~-' n, fo ur t..h uH t.hod, 
d t1:-.1.1rih1..Hl iu n. ,, ·o ll·kuown ho.ndbook 0 11 Uw suuit wt, 
i_s h:y tit.t•1rnring-t.h ,o bn ck. of t,ho draw!nl:{ throu~h o. 
}lt11'1ortLt ,l,d l'O tlQ hkt l thu.t . of i\. 'Wt\.l Ol'tng" -{HU1. I'h e 
d fr 1•l't it111~ A"lvm1 ,u·t., t.o put . 2 oz. <)f ~pirits of. win 
wit.h ~ tlr s. t)1~ }lOW<l Ol't \d. S\l.ftlU'-1.'Ull(ly i111o tlrn Yt,\~~e]. 
urnl on lwn.trng- th is . t.o du ·od , th o st.(•n.m OY<'r t,ho 
hnt ,k ot' t.lw drnw i ng-. F'or rny st, lf, 1 l,.\h()nhl 1't.\ol 
tl0t1btt'.11l u.bt1n t; tlrn t'tl'<1tt pf lwnti11g· s pirit s ot' win o 
in thi ~ way. l hn.,·o uot ; t.hm1~ll t it. W1.>rth wh11{ to 
~:in ll JOl'l 1x,c·i1H. 1:; for th e propn .. rntiou or llw r,:;olu
ht111t,;, hn_• .I JULY( ll() <louht. tlult , if })lcu Ott 'l'SMAN 
wt ,111. to n. 1-;ood oil n.nd ( ol our Blll.)p n1nl atn,tt. d h is 
rt ,cp1ln,1111.·nt s. lw uould buy n. t.rnn $ptu .'lmt. pn.pur 
v nr1d i-,h ht.~ltur fa.mi olwn}JN' tlrn.n hu oould u1u.ktl it. 
- .:\. H. 

Bedatead .- J OAN.- 'J'ho ir nn is t•hill od in on.sti ng . 
o,nll ,·ou t~iurno t 1:,oft<.1n it. ltd -tur kuvo it n.Joll\.) 01-
l>ny it n ow lwd ::.-t "tUl.- .J. 

Sng~ostlon t'or Co,v1. - ,v. H. 1Yf. ( Ltc.ri,..-).- Yonr 
irlt 1t\. or ruuHin g- n, 1..·owl u11nu ln\.llH ·is im1-n·ncUc-nbl u, 
n,nd your t hl~lllit ,h J'rit 1Hl C'\)nhl lmv o told you n.s 
1nt10h it you h 11.<l r ,fo1·r(,d th1..: nmt u,r t.o h.iin.. I will. 
l \.S lwi( ,·fly n R I C:l.ll, g1\'l\ $ 1..)tl\( ,\ 1'0( \.BUll ~ t'or my dN !i· 
~Ion . ln t ht .tlr~t, pln.c1~,. th o l' O~t. would ll t' rnuoh 
grN\.t(,r. 'l'ht' o:xh·r" ,vtn·k in uu-tki u g zuHl tlxing- t h~ 
t,lu•t,u ntn1t1ln .t rh1Kt:t or wob t'l, u~ you t\ } rnt Hiom. 
wonld. l nm cort.u.iu. bo llh"ll ' t~ thn .u Utl' onsr. of th e 
ir o ll Wt)l'k 1'01• t.h~ Q(lWl. ,Vt1 th C'l) }m\' c, t.h o t.'OSt Of 
t.hB lm u~ to dl'til wi t.h. Hy yonr -µln.n yo u onl y 
p1·0Yit1o 1'01· 1'onr bn.ll s in oneh tiPt\.l't, !o,u· for t ho 
('·~l_wl t,o r t~n on, nntl fonr to k (,{'p it, nwur fr om Un' 
~td (,. 'l'lu~ i~ uot , lwm ·ly 1.'n<mg-h. It . ·woultl bQ if 
yum · itlf ' t\. of pm·Lltim\ a to kt lllp thorn in t.hoi r pl noos 
Wt' n ' ndrn\~~1bh1; lmt , H l$ nor. fur th bn.ll t1 wou ld 
tJ:l'tHtl n~:dn8 t t.11.t,s (. Cl.l}d sto p 1.he ( owl. '-'l:<Pt,elnlly 
wlw n it. l:(Ot , :t ht.tJo tl1rt.y, So. rou s1..w, it ,, ·1..1nhi 
r1.,q nfr l, 1.wo rows; of l_)n.11~ t\ot. l N~~ tlrn.n ! hi. tHn
tn ot.t,r . Now. 1 h1H1.g·~no (n.!1d i:f l tl.lll wr on~ in _t,hi:S, 
l t r11!:-t, ~onw :wt .horny will t.'Ol"l'{'d · nw ) t.na t, ! in. 
~t t' 1\l ll1\.lls. vor ftll'l.ty· tr uo n,Ht1 l1t1r1.h.m t.c\{l, could uot. 
ht 1 l1u11~d1t, m1d <1r Hct. t'tl..eh n.1, t.lw \' L'tf lowo st', nnd 
tit,, qnn11tity l't.'quirNl to rwn .rl Y tou oh nll r onnrl t.lw 
011t~1d1· ti t':\ . i1 in. (1him1wy wu1111l h 1..' n\'1.'l' thi) ·1y. nud 
a :-: t wkl°' th a t llll lll UL'l' \\'tHtlll h t, rt'q uir otl. tha.t. would 
l 1tl ':t t1 :iO~. Tltt ' ll, a~ :111!, 1110 nni ~t it w on ld rn :1kt• 
r111111i11~· 1·0111Hl wt11il1l h(1 Yt'l'f t,(n \!1.t., nnti cun so 
n nn (iy n n t:'l': ~niok (' :tilll fitl l it wouhl ~nin a rr-t s~lo 
t h1' 1',:1 ll :--. null r u:-:t. :rnd dtl ~· t h, m np . \ ' 1.1n hnve 
111adt' lll' p t'l1,·hdt 111 fill' tnkin g- t,n ph 11.1t'S , n oi· hn ,\'t' 
you ~1io,n1 l'l.t' tt.rl y how yoll 1wopn~t to pnt, it , 
1,1g·t·l h t•r . Jt, 1~ ,·,,ry l'll~Y to t.hn.w n. pltia n:nd 
:-lt'l ' { i,11.1 llll p:tPl : 1·. hu t quit1..1 nnot .lw~· thill~ tt) HHl.k~ 
n n n rt ll·ll' ltl .:.t' 1t; all,! I vn n tW t thttkult1 1...1s ill l\Oll· 
:--t n1ct iu11 t h11 t It. i~ ~,·.ar1• 1,1y lh'l' l' ::-~n r v t t) tmlnnxo 
upt1n IH' l' t'. H ('\'ll lYi ll g- <1owl ::. hn ., ·t, nJwu ys ht•tm . 
:\lid, r i', •:tt'. sl ill will h, , (tW 11n lll o \'t. l'j' lwst 1.>t' th em ). 
:~ tr 1)11l1ll• n11d a . 1111i:,;:n11c,' .- lL ..:\. 

Co,·ors n.nd Binding for ,v oaK. - .T. G. (.So 
.·t drl r (·ss l . Tl!1· cP \' l1r~ n.1·, , ls. ~,tl. t\1wh. t.h o tHl~t to 
lii11d 1:-:. :id .• lit' , i n, ·IHtlin !-; l'H ~t\ :;~.; t'arrin i,.;1.i to t\.ltd 
t' n n l\ I ,, 111d11 n I\ d d it i o I\ n l. 

Tlu· eo Mnnnn.I Or g n.11. 'F' • .A. (1 ,<)Jl don , ll ... ).-
1 H ill n i'nd1l t.l\111, t\H I ()\' ~' :Ill of thl 'l' l' 11\lllll H'l.1~ l\,llO. 

t hirt Y-i't111r ::-!tip :, whil'l\ von 1u·opo ~t'' 1n bnihl would 
pnl\ ·; , n , ' l h tl\ · 1·nil 111·t· . .l~<'l'd :-; \.'H llllOt , ht' ,·umliin od 
with ,1r~·:111-p 1)1t'H ~P n H ttl ~:;h ' l' ~ml.i~fn.l'tory r,,1;ult.s. 
It. i::-1tn11·1t llllll't ' tll :,.n n. q,w ~thm ot' Hw1·c frt•,1u (,nt 
111111Hi::. \\' li i(·li will not ~.::,1t. ,w1.·1· tlw1litlknlt y , ft:.:l yon. 
np1•1·:1r t1 1 think . 'l'ht ' bo1ly nnd q11tdit ,\' tif t.0no 
tkl'in ·d fnllu rct• d :-; lll 't' ~n ditl'1.1n ,nt frlHH t.)to ~oundlil 
~::i , ·l' ll l1)' 1•iPl '::- tlt:d . tlw t.wo will 1wt. hu liuwn or 
~ 111111d ,, ·1·11 ! 1•::·t'! lH'I' , Ht 1ft.w,, g-i, · in ~ <'l'<'dt,nc..·t~ to n.11 
t.lH' ::,;tnt,·1 11t'11t~; ot' nmkt'r ~ <.1f .Amt•.rh'nn in s t.nm1 t.'HI..$, 
i {. " 1 ntl d lil' , , l'1 l 1\1r vou to 1,:-.:am in d t hl' i n~t.1·m1w nts. 
n11d in lll l1:-:l c :1st'~ r ~rn would tind t hnt ,, w.ht \l'l' ro ,ida 
nr,, :-c;(.:d l'd t ,, t11, 1·1~1n l 1hwd with pip(· ~. Uw so~('H,llt:rl. 
pip t'~ :in • 1111·n·ly \ ' l ' t'Y ~lw1-t. t.nh<.'S pln c'C'd in en n.u uc 
: ion with t hl , r t't ' d ~. u 11d n.r o in no ~(H\SL' tll'J,::n n-p1pos. 
11 :-:!: \lid ~ tt i rl 'll Stlll t lm t it' roed ~ ccrnltl lw t'tll ei ,1u lJy 
:,;u h :,;!ituk ,1 ft11· pipe s . tlw plnn wnuld lon ~ l\~l) hn.Ye 
bt' , ·111111' pn 1 tt, · ~· t ' ll l'rt d . lt . hn~ lHwn tri n1l th o11sn11d~ 
1)1' 1 in 11·...;. ln1i 

0

lt n :-i h1.' 1.' n nli :rndon od. 'l'lw tfr1n son 
11H't 1t i11H lt :, ~. 1 l11·li, , , ·t'. ct 1mhit1t 1d piJlf 'R wit.h r twds 
1.m ,1 111, 111' tll (·ir i11s tl'nt\l l'Hl ~. but . J lm, ·t nl~vnya 
uwkr ~1,1,)d I l l:ll i.ll, 'r d o 1n'lt'. ~tu .ml in t.nne. J n.m 
''Pt ' ll t () l ' lllTl'l ' I ion if t.l1i:4 l::'l Wl' lll \~ . 1 \\'t)\l}d ll ~-g'O 
v1111 !\ () (. Ill di, · i t\11 \ '1H1r ~t1)p~ i n t.lw t' t\ntr{•: H 1S t\. 
iuu ~1. u 11:-::1.t is f :tt ' l 111:'\' nrm n~t.'llH'nt. on nny i11strn .. 
n11·nt nn d \\ ' t111ld lun i..r n.~'t) 1111,·1.' h t't' ll nbt\ ud out ,d. 
W1 'l'l'.ii , uit tlrnt ~,, m1~1.1r 'pPo~.,lo tl~ink t!1t nw~1h~t· 
PI' :.--t pp -k \l(ib ~ t.ht ,,hiN 11Hlwn t 1on ot. t lw , n.hrn ot t ho 
i 11 ~~ t ,·u n ll ' 11 I. 11' y n 11 at ' \ ) ~n , · e\·.r tt n xitrns tn n~t' l'l ' t't l s . 
t \\ ' tHtld n il d s t' yt in tl) phU.'<' th om cm on l~ nuuino,l 
11111\' ~ t1 t hn.t. v,m t•onl<l l1 $fl tl1o m ~t\par n.t<'1Y' ·wlwn 
11tit · 1~n t.il:ililt ' 'wit.h t.lw i•iJ.H)~. You woul clt,hu ::J hn.,·o 
II n ,H· ~ 11 n m 11 l hn t.1110.u i mn C'Olll bit\ d in one c,~c,, bnt 
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_ b e oc•:?3-sions 0 11 which they could be used together 
:yould be few and fa r between. If, a.s appears fro1n 
'Olli' let ter, the cost of pipes puts it out of your 
JO,·rer to 2.cquire the m, I would ren1ind you that 
rery ::w.tisfactory pipes can be cheaply and easily 

. oade of pape r. Y ou do not say how large your 
. ·oom ls ; but I n ot e that the space in which the 

>rgan is to sta nd is only 9 ft. 6 in. high. In these 
:.i 1;r..:urn.:,rances , it ,vould be absurd to think of having 
;w ps or '.:3:2 fe-. tone. as it may be taken as an aximn 
:hat ir th ere is not room for ·pipes of the requisite 
,iz e . tb ere is not room for stops of the tone they 

-would give. In conclusion, I would strongly advise 
_ you to n1ake yourself better acquainted with the 

- ::;-,ubject of organ building, and then re-cast your 
_ 3cheme in the light of the knowledge thus attained. 
· The task you have set _you_rself is of much greater 
:magni tude than you tlunk it. - M. W. 

Combined Chest of Drawers and Bookcase. 
· - -S. P. (S·underland).-If you procure the index of 

~ach volume of "\VORK, you will then be in a posi
jon to note the numerous designs for bookcases 
i.nd drawe r chests ,vbich have from time to time 
Jeen pl a ced in '"Shop" and elsewhere. It will need 
1othing n1ore to fulfil your desire~, as I interpret 
~hem, tllan to select the upper port10n of one of the 
book cases, and materialise it as a separate carcase 
olaced upon a rather shallo,v chest of 
:ira.\-Yers.-J. S. 

Electric Bells.-R. l\.f.-(1} Arrange-
1.1ent of bells as shffwn in your diagram 
.s named arran ging in series. As trem-

~ . . . 
I 
I 
\ 
I 
I 

. · Jling bells can rarely be got to beat in 
·,1nison , the re sult of this arrangement 
Nould be unsatisfactory. If arranged 

I 

··.n parallel to all ring at once, the No. 2 
Leclan che cell will not furnish enough 
:mrrent. (2) If the bells are arran_ged 
is direct ed below, a battery of four No. 2 
:,eclan che cells will be sufficient. (3) 
rhree of the ordinary tren1bling bells 
;vill do without any alteration except 
~hat of adjusting the contact screws to 6-, 
{et best effects. (4) It does not matter - ,--- 
.n the least ,vhich way the current goes 
'.rom bat te ry to bell, providing all are C 
·~onnected on the same system to one 
)a ttery. I think you will find the follow· 
ng arrangement suitable for your re· 
1ujr e1nents . Have a bell on each floor, 
1.nd a sepa rate pressel in the office for 
mc h b ell: No . 1 bell on top floor; run a 
Ni re from batt ery t o b ell, then back 
:ro1n b ell to push, and ·wire fron1 this to 
Jatter.r,. No. 2 bell on next floor ; run a 
Jra ncn fro1n 1nain ·wire into bell, then 

I 
I 
I 

I 
I 
\ 
I 
\ 
\ 
\ 
\ 
I 
I 

' I 
I 
l 
I 
I 
I 
I 
I 
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and n1ake them to hang one deep, so that you c:wuld 
see both sides of the combs . I cannot refer you to 
the exact number, but in a former nun1ber of this 
magazine I described the construction of such a 
hive in "Shop." If you look through the index of 
the last volun1e you ·will find it easily. My back 
numbers are inaccessible at present.-APIS . 

Double-Action Cylinder.- vV. W. < G1·a1,esencl). -
Figs. 1 to 4:illustrate the n1ethod ofn1aking steam and 
exhaust ways in cylinder ancl stean1 block. Fig. 1 
illustrates the cylinder in longitudinal section, .A, 
and in plan view, taken upon the port face, B. Port 
openings a and bare drilled in the face, B, to meet 
the steam ways, c, d, drilled through the passage 
block cast upon the cylinder body. Fig. 4 shows 
the -steam block, c, in face view. It is also seen in 
its relation to the cylinder in Figs. 2 and 3, with 
which it n1ust be compared in the following de
scription. The block is pierced -with two holes, e, f, 
in communication with the steam inlet pipe, CJ, and 
the exhaust pipe, k, respectively. 'rhere are t,vo 
grooves, g, h, nearly, but not quite, semicircular in 
the face of c, the grooves stopping short of the 
centre line to leave a little bridge of metal, l, l. The 
face. B, of the cylinder is held against the face of 
the stean1 block, c, with a pin, m, tapped into B, and 
passing freely through a hole drilled in c, and kept 

close up and stean1· 
~ tight with the n1illed 
/ nut, o, the elastic 
! pressure being regu-
' lated by the spring, 

/ n. 'rhe action is as 
/ follows : - Stean1 is 
! admitted through 
1 Fio- 4: C the pipe,J, thro~gh 

/ g• the opening, e, into 
! the groove,or recess, 

Fig. 2. 

c 

g. If the 
axis of the 
cylinder is 
in the line 
JJ, then 
steam will 
enter fron1 
the groove, 
g, into the 
port. a, and 
drive the 
piston 

Frictional Electricity. - .J. W. T. (I-Iuntinr,
don).-It is difficult to say what ea.uses tbe escap(~ 
of electricity you complain of. See that you ha.Ye a 
good earth contact by means of a suita .ble length of 
brass chain or spirals of wire attached to ttie gas 
pipc of the roo1n in which the ma chine is worked. 
If you darken the ro01n yon will 1nost probably be 
able to detect the weakest pa.rt of th e ma.chine. 
See that the rubber s do not pr ess too h ard against 
the plate, and bear in 1nind that a high rate of 
speed develops only a small amount of e1ect ricit v. [L 

large nm.chine r equiring to be turned slower th, .-~H a 
sn1all one on account of the greater surfa ce area. 
The amount of electricity developed dep ends lar g el1r 
upon the state of the atmosphere, as a damp or w et 
day will be found to exert a inark ed influen ce on 
the quantity de ve loped. Are yon sure that the m a
chine is entirely free from dust r? Electricit y is con· 
tinually attra ct in g· dust from t he air, and these dust 
particles act lik e so rnany points or vehicl es for t he 
escape of the 11uid. Use fre sh c]ean an1alga1n of 
good quality, and not too hard, with a.s littl e grease 
as pos~ible: only ju st sufficient to ea.use the \ 11nal
gan1 to adhere to the rubb er -ordin ary raw su et 
will answer the purpose very well. vVhen too 
n1uch grease is used with the am alga m , it will b e 
liable to cause the electricity to be carried ro und 
with the plate, as it will be unabl e to oYer come 
the resistance by leaping on to the pins of the col· 
lecting rings . 'l'h e presence of an excess of grease 
may be known by the appearance of metallic 
streaks or rings on the plate; it is, therefore , v>'ise 
to "\Vipe these a\vay as soon as th ey appear. 'I1he 
Winter ring is merely an enl a rg ement of the prime 
conductor, and, to all int ent s and purpo ses, forms 
part and parcel of the latt er; conseque ntl y, t he lar ge 
n1etal ring nn1st be in rnet a lJic contac t w ith the 
prime conductor and it s collectin g ring s, but it need 
not be soldered. All th e bra ss work of the priine 
conductor should be la cq u ere d with g ood la cquer, 
with the exception of t he extreme points of the co l
lecting pins; these should b e lef t bar e, ot h er wise 
the electricity ·will not pass, as the lacqu er is a non
conductor.-C . .A.. P. 

To fasten Soles, etc.-T. l\I. A. (London).
Yon say you are a reader of \VoRK frmn the :first 
nun1ber , th erefore it will not be troubling you to 
ask you to turn up No. 137, Vol. III., and there, at 
the bottom of t he first. column, pag e 516, "The way 
to fasten the felt in ' ' is explained. Your next qu es 

i sepa rate wire back to a separ ate push, . 
tnd conne ct thi s to wire from pu sh No. I. ~-
~ o. 3 be ll on low er floor ; connect by 
)ranch to n1ain as No. 2, then wire ba ck 

_____ _ 1 _____ _ 

tion, "HO\\' to fast en th e so le to the welt 
vdthout showing any tra ces of it wh en 
the boot is finish ed,'' I ,v ill briefly 
answer, for it is ve ry sin1pl e. \ Vhen 
you pla ce the sole on the boot, it should . 
be mell ow (damp) , and by pre ssin g with 
the thumb and fin ger of both hand s a ll 
round the edge, it can b e n1ade a littl e 
con cave; thi s, wh en it is pressed do,vn 
tight in the ce n tre, ,vi l1 cause it to fit to 
the welt all round. rrh e edge of th e sole 
can be put ju st flush with th e welt at t he 
to e, and t h en a ta ck driv en in at the 
other end (the he el) . Th e boot is th en 
held (hee l to the left, toe to th e right ) 011. 

the knees wi th the left hand, and wit: t 
the ' ri gh t cut the chann el for about~ -in . 
at the centre of the to e, as sh own in the 
abov e.na m ed article. Open it, as th ere 
sho-wn, and , in stea d of putting your nail 
in at A (Fig. 5), put it in th ese sect ions of 
the chann el, and , if you like . ·when you 
ha ve pared up th e edge, you can put 

,o o1tice to separat0 push, and from this 
,o w ire of No. 1 pus h. By this arrange· 
nent yo u can signal the foreman on each 
Joo r by pressing appropriate button, and 
;-_our bells will keep in order a longer 

, ,1n1e than by any other arrangen1ent.
' °'I E" B . x. • • 

Electric Gas· lighter. - GAs -

! 

: A 
l 
I 
I 

Fig.~ Fig. 3 
-..1G-HTER. -Y our gris-lighte r is a modifi · 
\ation of th e ordinary electric gas-lighter 
.vith two cylind ers, and is constructed 
)Il simil a r lin es to that of a frictional 
~lectric mac hin e. Th e revolving dis c of 

Double-Action Cylinder. Fig. L-A, Section of Cylinder; B, Plan of 
Port Face. Fig. 2.- Cross Section thr ~ugh Centre of Cylinder 
and Steam Block. Fig. 3.- Longitudinal 8~ction through Cylinder 
Ports and Steam Block. Fig. 4.- Face of Steam Block. 

, , 1ard rubber or vulcanite is an adapta· 
,ion of t he same principles of construction as 
:ho se einployed in th e plate electrical machines 
·.he br ass quadrant t ak in g th e place of the bras~ 
>r tinfoil secto rs on one of those machines. The 

· !tt le btass knob s or riv et -beads in the upp er 
1xecl disc a re probably knobs or knots of wire 
:'?rd, ·which n1ust touch th e brass quadrants of the 

I il sc bel_o-w, and thus perform t he part of collec
or s. If you fas ten on the little triangular pi eces of 
1rass to the disc again as they were before I think 

·: OU Will find the Illachine work all ri ght, for all the 
,1ther par ts appea r, from your letter, to be properly 
, :on n ect ed . 'l'he bra ss quadrants are not to be con-
1ected by tinfo il.- G. E. B. 

· ~otor or Engine to drive Two Lathes.-F. S. 
P'i-1.nll co) .- ~ ou ask for instructions for making an 
:ng rne to drive two lathes. 'l,he t hor se -power 
~n.gin~ descr ib ed. in No s. 19?, 110, 121, 125, 131, 136, 
,J,J, 14.), wou ld drive th e1n 1f they are not more than 
,bout 5 in . ce nt res, and if you us ed a pressure of 
1ot lr:sa t han 50 lb. or 60 lb. per square inch. But 
. s you ? till. a sk for i_n str uctions , and can hardly 
x p~~ct mg h t n1or e artic les to be writt en on a larg er 
ng rne, cou ld you not use the directions given for 
he :t h orse~power engine, en larging them by one-

.; 1a lf so as to mak e the cylinder 3 in. in diameter 
11steacl of 2 in. '~ 'l'hus you would have an engine of 
.mp le power .- F . A . M. 
, Observatory Hive. - F. E. (K erry).-! conclude 
· 9u want to ~ee as mu ch as possib le of th e working 
· I. th e b ces _ 111 th e ob se rvatory hive you propose to 

on s tr ~uct .. You must r em ember that an observ a · 
ur.v h1ve is a very bad domicile for a stock of be es 
nd th e better :it :is for obs ervation the worse it is 
o;· th e }Jees. You rni ght mnk e a box of glass smne
h.rng like an aquarium , 14! in. long, 15 in . wid e, 

1~1. deep, ~nu er n1eas n rement, without top or 
-ot.tom, a!)d i t would acc ommo da,te the ten fram es 
ou requir e, b ut the work carri ed on betwe en the 
omhs wou ld be quite b eyo nd yo ur vision . 'l,h e 
~st plan wo nld be to confine your attent ion to a 
1vo cu.pable of holding only thre e or six fran1es, 

downwards. Th e axis of the cylinderwilln1ov e round 
towards the line g, and the steam will be cut off at the 
upper brid&"e, l. At the san1e tin1e, whatev er stc mn 
was in the oottom of the cylinder will be ex h au st in g 
into h, out at f, and a ,vay through the pipe, k. As 
the axis of the cylinder goes on toward s the line g, 
th e port, b, will be coming over the recess, (/, and 
steam will enter at the bottom of the cylinder, 
driving the J?iston upwards, and the steam above 
th e piston will exhaust into h, and so out atf. This 
is th e cycl e of operations in such an engine-if ·we 
m ay dignify a toy by such a term. A cor rect mod el 
of a slide·valve en~ine would, however, be 1nor e 
worthy of the attention of the readers of VVoRK.-J. 

Armstrong Glass.-JER SEY.-The only address 
I can find is Armstrong Gla ss Co .. Albion, Birmi n g
ham; but I should thin~ this will :find th em .- L."\V. F . 

Poster Pa.inting.-8. J. H. (Leices t er) .- Articl eR 
on this subject will be taken in hand at once, and 
will shortly appear.-H. L.B. 

Printing Transfers for Pottery.-A. E. S . 
(Gl asgow).-Th e inks used for printing the se ar e, I 
b elieve , made in th e same manner as ordin ary 
china - painting colour s, and t hinn ed to the 
proper consi ste ncy with boil ed linseed oil. The 
common blue is stated to b e mad e with oxide of 
cobalt, ground flint, and sulphate of baryta, fus ed 
together, r educ ed to powd er, and mixed with a flux 
of ground flint and thick glas s powd er. I am not 
aware th a t the paper us ed is anything n1ore than a 
thin, unglazed, yellowish paper, and in1agin e that 
A. E. S. will find pr epari ng th ese inks a thing which 
no amateur can hop e to do su ccessf ully.-S. vV. 

Fixing ' Cloth on Jron .- LuDLOW.-Th e pro
perty of doing this is claimed fo r Le Page 's carriag e 
glue. Try it.-M. M. 

Upholstery .- J. A. S. (N otting ham).-Much on 
Upholst ery has already ap pe are d in ,v oRK. Con 
sult ind ices to Vols. I., II., and III. W h en a tho
roughly compet ent 1nan pres ents himself, the sub· 
j ect shall be treated in every branch. _ .- . 

anoth er in ea ch side . As to the question 
whether soles se,Yn right throug h ar e as st r ong as 
thos e sewn in a ch annel-w hich ever is adopted, they 
should be stitched, not sewn. But to answer you 
will t ell a great 1nan y r ea ders " 'hat th ey ou g ht to 
know: !tnd that is , that t h ose stit ched through a re 
th e strongest, for the se re as ons - it is the wax and 
the thr ead that lay through the sole that giv e the 
stre n gt h, not, as is often suppo se d, the stapled end 
on eith er side; and al so b eca u se the channe llin g 
reduc es th e substan ce t hat th ese cros s strands have 
to li e in. - W. G. 

Desk Hinges. - EucLrD.-I h ave inquired of a 
great many ironn1on gers and travell er s I kno,v , b ut 
I b a,;re not been abl e to discover t he 1nake rs of the 
hin ges you ,vant. l\1ost scholastic fu rnit ur e n1akers 
hav e their own special hinge s, ,vhi ch are ma.de 
solely for the1n, and v ery lik ely your particu lar 
hin ge is on e of t h ese . One way to treat bl ack bo a rds 
is to (1) prime them with a g ood coa t of oil paint in 
the ordinary ,va y, and then (2) colour them lead 
colour , rubbing do,vn betwee n each coat; n ex t n (3) 
coa t of dr op black, n1ixed ·with jap an, go ld size, ·and 
turps, in th e p roporti on of three of gold size to one 
of turps. After rubbin g this coat do wn, g ive the 
board s another coat of the same blac k, wit h about 
one-third of its ,veight of fin es t powdered e1nery 
n1ixed -with it. I should strongly advi se y ou to 
keep your back nu1n bers . You '\Vonld :find thein 
very h and y at tinies ; in fact, it would pay yo u to 
get them.-E . D . 

Magnetic Belt. - .T. G. (Ed i n b-urgh).- 1.,he 
magn etic lin es of fo rce ar e alw ays the sc1111e frm n 
the small n1ag nets in your belt. ·whether yo u sweat 
or do no t swea t. I t d oes not. neecl ac id n or s,vcat 
to 1nake 111ag n et s vvork. 'l'hi s you 1nay find out for 
your se lf if y ou bring the b elt n ea r a small cmnpa ss. 
for the n eed le of thi s will b e d eflec ted by th e 
n1agnets in th e b elt a.t a ll t im es, w h e th er the b elt 
be ·c1an1p or dry. 'l'hat yo ur fee lin gs 1na y va ry at 
diff ere nt tinrns I an1 pr epared to ad.1nit, but these 
variatio ns prove nothin g in favour of or against th e 
u se of th e belt. rrhe vnr iation s of feelings m ay be 
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due to dozens of causes apart from the belt. The 
be:9t ~teel for tl.1e 1nag nets of these belts is stitf 
cr1nollne steel of hard temper. It is not necessary 
to _ha. ve a horseshoe n1agnet to n1agnetise these 
strips of steel. They n1ay be n1agnetised by stroking 
them o\er a bar n1agnet, and this n1ay be n1ade by 
en v~lop1ng the ~ar of steel in several convolutions 
of insulated wire, and sending an interrupted 
current through the wire. The current from your 
LeclaiJche battery will do, and the wire may be of 
any size frorn 20 to 30. The north poles, or the 
north-seeking poles, should point downward.
G. E. B. 

Magnetising Steel.-F. J. (Oldham).-Steel 
may be n1agnetised by three different methods 
name~ r.espect!vely single touch, double touch, and 
ele ct ric induction. Magnetising by single touch is 
eff ec ted by stroking the steel with a permanent 
magnet. The north end of the magnet is placed on 
the 1niddle ~-f the steel bar, and drawn slowly to one 
en~. the~ hf~ed , and again placed on the 1niddle. 
This 1not10n 1s repeated several times-say, a dozen 
~r n1or~. . The opposite end of the bar is then stroked 
in a s1m1lar n1anner ,vith the south pole of the 
!llagne~ .. _l\..t:agnetising by double touch is effected 
in a s~nular m~nner, using two magnets at the 
same tune, placing both on the n1iddle of the steel 
bar:, and dra\:ing them simultaneously to the ends. 
This n1ethod 1s not only more expeditious, but also 
!J1ake s.a s~ro~~er magne~. lVIagnetising by electric 
1n<:1uct10~ 1s ettected by winding over the bar several 
cmls of .insulated copper wire. and sending a fre
quentl:: n~terrupted cur_rent of electricity through 
the cml for se,.·eral n11nutes. Steel bars 1nav be 
easily 1nagneti sed by stroking ,vith them the iield
n1agnets of a dynan10 electric machine.-G. E. B. 

Cleaning Electric Bell Battery. - H. B. 
!London, 1Y.!.-You have done quite dght in ·wash
ing the cells in warm water and scrubbing the zinc 
rods to free then1 from loose dirt. The ends of the 
wires should be cleaned by rubbing then1 with 
en1ery-cloth, and the parts of the screws to ·which 
these wires are fastened n1ust be cleaned in a 
~imilar mann er , so as to ha,e clean n1etal touching 
1n. every part. The outer jars are not to be charged 
with acid, but " ·ith sal-an1n1oniac dissolved in 
,v~ter until the water will not take up any more of 
this substance. Probably the jars will take 3 oz. of 
sal -an1n1oniac t o each jar. It is a whitish sa lt in 
larg e crystals, obtainable a t any Italian ,v a rehous e. 
No solution is required for the inner cell, as the 
~ides of this are porous, and the outer solution soaks 
mto the_pores. If the battery will not ring the bell 
after being thus cleaned and re-charged, the inner 
cells n1ay be worn out, and must be renewed.
G. E. B. 

Petroleum in Boiler. - "THROUGH." - The 
boil er described by our correspondent is far too 
small to be heated by petroleum, othenvi se th an by 
a lamp or burn er, which will gi·ve a local concen
trated heat. ,v e should feel inclined to u se coke, 
and t urn the exhaust from the eno-ine into the 
chimn ey -which is full sma ll for the size of the 
:fire-box -and see what that would do. breaking the 
coke int o pieces of the size of a nut. ,,v e belie, ·e it 
mi ght be adapted to burn benzoline with a suitable 
~pparatus, which " ·ou ld gen erate an int ense h ea t 
m the box; but this st uff is so highly inflammabl e 
and dangerou s, that it would require to be in the 

. band s of a 1nani pulator we ll ski lled in it s u se, to 
a 1:oid the chance of accident. If our corre spondent 
will try coke with the exhaust into the chininey, 
and let u s know the re sult, we will then see what is 
best to be clone . Possibly it wi ll be found nece ssary 
to ~se a lar ger chimney - say, 21 in. - to obtain the 
de sire d re sult; but the exhaust from the engine 
with co k e should produce bette r re sults. At any 
rate. it is worth trying, and ·will not make n1atters 
,vor sc.- C. E. -I 

IIL-QU EST IONS SCJB~UTTED TO READERS . 

* * * 17w att ,:;nt 1'.rn1, ancl co-operation of readers of WoRK are 
in v [ tell f or this sect ion of '' Shop.'' 

Roller Skates. - J . B. (Olasr,ow) writes:- '' "\Vill 
any kind r ea der of '\VoRK inf orn1 n1ehow to make a 
p air of ro ller skate s ·1" 

Musical Glasses. - l\iius 1cAL ·writ es :- " ,Yould 
an y r ea d er of \\ -ORK kincll v inforiu m e what so r t 
of g las~es are u sed for m,{kin g a set of • .i\lusica l 
Gla s,':lcs.' ann if th ey are tu ned by putting wat er in 
th e1n; and ·what is the stuff to put on the fingers to 
n1a ke them play by rubbin g round the top ·1 '' 

Razor Settin g . - VILLAGE SHAVER ,v ri t es :
" , Vi ll any r eader pl ease gh -e me inform at ion on 
th e a rt of razor sett in g and st ropping corr ec tly? 
Al so , \Yhere cou ld I p rocur e th e nec es sary materials 
for abo\ ·c , and the prop er method of u sing the 
caYalry s trop ? ' '- LYou s hould consult ,voHK. No . 
105, pa g e 7. J · 

Gold and Silver Braid.- AD:\HRER OF" ,v oRK" 
writ us :- - " \\ ' ill so meon e who ha s h a d experi ence 
kindl y ad d se wh at is the b es t th in g to c lea.n the 
silv er ormu11ent s and br aid on office r's uniform , to 
gh -e th em that bea.ntiful clcad white appearance ; 
al so gold on es ; h ow to apply it, a.nd wher e it can be 
obt a.in ecl 1 " 

Hors e-hoof Partngs. - 1\L (Hollowa11) write s :
" Ca n any r ea rler kiucll y inform me how to di sso lve 
th es e, and, if ther e a r e cli.tferent ways, th e quickest 
a n d th e bes t?'' 

C an vas Canoe. - "\V. F. (Glasr,ow) ,\-rit es :
" \\"ill an y r eade r k indl y inforn1 me through' Shop' 
how to nutke a canvas canoe 1" 

WORK. 

Prlnt~g, Pap~r, Stationery, etc.-G. L . (Pop
l<;u·, writes:-" vv·111 any reader kindly give par
t1cula_rs. of a book.or books on the aboYe subjects, 
C?nta1n1ng technical .terms used in printing, and 
signs used for alterations of p1·oofs etc · and hints 
how to tell different kinds of paper i" · ' 
"W~nd Whe.el Driver.-YOUNG SMITH writes:--

Will some kind reader inform me whether there 
ha:s been any invention brought out in the way of a 
wind. wheel for the purpose of driving small 
machinery, such as a small lathe or chaff-cutter 
etc.1 Plans of same, or the address of n1akers' 
would oblige." ' 

IV.-QUESTIONS .ANSWERED BY CORRESPONDENTS. 

Sash Beads. - NIL DESPERANDUM writes, in 
answer to H. F. (liamsbury) (see No. 171 page 
238): - '' I send the following instruction's and 
sketch, .the latter not being drawn to any scale :-To 
determrne the necessary bevel at the head for the 
casement to open, draw a line from the centre of 
pivot to x, or back of rebate. Then make x y 
square to this line ; this will give the splay required 
for the casement to clear when opened. 'l'o cut the 
beads, draw the casement when open with bead 

HEAD 

B 

A 

Fig. 1 

B 

Fig. 2 

A 
Window Sash Plan. 

lin es on ; then from the centre to A dr aw a lin e, and 
make th is line, and the line, A o, at right angles 
viz., squar e ; B o is the same . and A ' o ' and B ' o ' 
show the points when th e sash is ope n. The por 
tions of th e beads shown by the grain of th e wo od 
are fixed to sash f rame , as also are th e 0utsid e b ead 
at head, and inside b ea d on sill. 1'h e rema inin g 
portjon s , including insid e b ead at h ead (and out sid e 
bead at sill, if there were one fix ed), wo nl d r equir e 
to be nailed on to the sash it self and to open 
with it..'' 

H. E. B. Monogram.-,v. J. B. (Londoncl cn·y) 
writ es :-''The n1ono g ram H. E. B . (se e ,YoRK, 
No. 165, pag e 142) was se nt for \ Y I N by me, and not 
by F. J. l{. (Tufn ell Park), as stat ed. ' ' 

Drawing. - D. B. Y. (E ast Grinst cacl) ,Yrit es, in 
r eply to READER (Clonni el), to sa y h e may be ab le 
to a ss ist him if h e gi Yes mor e pnrti cular s. 

Paint. - G. P. (London, S.E.) \\'rite s to C. J. 
(Chest er) (see No . 172, page 253):-" Ba.lm ain's lumi
nous paint is on sal e at th e Crystal Pa la ce . .A.n 
age ncy ha s long be en es tabli sh ed there .' ' 

V.-LETTERS RECEIVED. 

Questions have been r ec Pi Vf'd from tb e follow ing cor n~s
pon<1cnts. a.nd a.nswer s onl y awn.it spa ce in SHor, U J){)Il wh ich 
t here 1s grea t pr ess nr e :-SP I HI TS; E. n. t 11"1'.~t l { e11suwt <111 
I'wrk'; PHONO: ,Y . W. (Gr ai: e.-:wd 1: .T. H. (Bradf ord ) ; W . ) l e;...;. 
< () l rt S[JOW); LF.O; A. L. C. (Ccrmberl/'ell) ; A. W . H. (.Kil 1

J11n 1, 
N . lV.) ; V. W. (D ewsb11rµ); n. T. (B arn sbur.u) ; C. E ._F. (Clarliam , 
S. W.): W. S. L. 1Ccw11inq 1'011:nl ; .I. S. Q. (P ans); H . ( ;. C. 
(A x brid ge) : J. ":r· ~L (/3 i r .min y h 1w1) ; R: S. ; .l. P . ( .\"1' H'1·,,,t/ ,· 1; 
l'o HZ 1n ;: C. 11. <Acton, W. l: w . . -\. (~\ acton) : T . P . l £:1 a11) : 
A. D. S. 1'New nrir,llton ' ; A. T. (L ond o11, .. ..Y.) ; A. S. A . <.·i her d,'W'; 
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"WORK" PRIZE SCHE"ME. 
• 

THIRD COMPETITION. 
--,o-,--

Escape from Fi 1re Device. 
F<?R the three best s11:ggestions for an ap
J:)hance, .Plan, or pract1?al idea for Escape 
f rorn Fire, the f ollow1ng prizes will be 
awarded- , 

First Prize, £3; 
Second Prize, £2 ; 

Third Prize, £1. 

FoR FULL CoNDITioNs SEE PREVIOUS 
NUMBERS. 

ALL Descriptions to bear the WORK Prize Coupon , 
cut from one of the numbers o:f WoRK in which 
the Prize Scheme is announced. 

Copies . of 1\:I.SS. and Drawings to be retaine d 
by the con1petitors, as in no case can the return 
of l\ISS. be undertaken. ' 

The Editor o~ ,v oaK will supervise the judgin g .. 
of the Suggestions, and the selection as deter 
mined upon is to be final. 

All manuscripts intended for the 
"Escape from Fire Device" Com
petition must be addressed to the 
Editor of WORK, c/o Cassell & Co., 
Ld., Ludgate Hill, London, E.C. They 
must reach him on or before Satur
day, August 27, endorsed, "Escape 
from Fire Device" Competition. 

NOTICE TO READERS. 
,01 

NEXT vVeek's issue (No. 181) will contain, 
among other interesting articles-

JErVELLERS' EN.A.MEL AND ENAMELLING. 
Ho,v TO 11AKE A CHECK CASH TILL. 
STAGE DRAPING AND DRAPERIES. 
DIVIDING FLO'\VER TUB. 
BACHELOR'S BooKCASE. 
OLEA.DING VERTICAL BO ILERS. 

***The Editor makes this intimation in th e 
hop e that readers, ha ving fri ends int erest ed in 
any of th ese subjects, will bring the same t o 
th eir noti ce. 

8A_LE A.:lrlD EXCHANGE .. 
Victor Supp ly Co ., Grimsby, sell l\fail-cart Wheels and 

Part s. Ls R 

Caplatzi's Cheap Technical Collections em
br ace most thin gs eiectrical, opt ica l, mech anic al, chemi cal, 
ph oto gra phi c , models , mat eria ls. Ca talo g ues, 2d. - Chenies 
Str eet , Bedfo rd Sq uare. I 4 R 

Lettering and Sign-Writing made Easy. 
Also full -s ize diagr ams tor marking ou t eight alphahets, 
only xs.- F. CO ULTHAR D, Darli ng ton Street, Bath. N ote. 
-100 De cor ato rs ' Sten cils (60 large sheets) , 2s. 6d. 

100 Fretwork. De ~igns (n ew ), 100 Carving, 1 00 

Rep ow:se, 30 Fret Brac~ ets, 100 Sign \ Vriters' St encils (all 
full size), 300 Turning, 4 00 Sm all Stencil s. Each packet , 
1s.; po::;tage fre e.- F. C OULTH ARD, Dar lington Str eet , 
Ba th. [1 s 

Chip Carving. - N ew reg istere,d tools, one-fourth th e 
labour. 1 2 she ets ch ip-carvin g des igns; 1 2 wood -ca rvin ~ 
do . ; 1 2 fr e t-c uttin g do. ; xs. per set. Li st of t ools on apph · 
cati on.- B t:c KLEY, Teach er of \V ood Carvin g, :tvlirfield, 
York s . (II R 

Picture Moulds.-1 5 to 25 per cent. saved . Sen d 
for wh olesale list, one sta mp. - DENT's , Imp or ters, T am
worth. [1 2 R 

For Sale (30s.), \\ ~ a ter Motor, a s de .;cribed in N o. I i 5 
of \V 0R 1..::, wit h g overn or . or exchan ge n'1odel Engine .- _.\. 
J o H;-.:sToX, L hanb r yde) N .B. [:;, s 

Multiple Moulding and Reb ate Cu tt er. Ct~ts. 12 

bea utiful mouldin gs . Pri ce 2-s. 3d. ROBSO N, 56, Villier s 
T errace, Lee ds. l3 s 

Amateurs and T ec hnic al School '\Vorksh ·~p l\fanager s 
shon!cl ca ll a t 100, Honnd~ditc h, Lond on, and see large 
stock , or se nd 2d. for th e ,Monthly R eg i:-t er, contain ing 
nea rly 4 ,0 0:> lots o f Ne w a nd Se cond -ha nd En g in~s. and 
En g inee rs' ami \ Vo, dwo rker s ' Tools, a nd all krnds of 
l\I ,(ch inery .- Ad dress , Edit or, Br it anni a T ool Fac tory, 
Colches ter. 

Best Boob: on the Lathe, incl u din g Sc rew Cutt ing, 
3s. , p1.)st lr ee . .Publi shed and sold by Br itan nia Co. , as 

• ao ove . 
What off ~rs ?-Vo ls. I., II., and III. of \ VoRK for 

Sal e . in good cond ition. - A ddr ess, J. R. E LWELL, 35, East 
Park T erra ce, South a mpton. [4 S 
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