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A QUARRY of stone of first-class quality for 
lithographic purposes has been discovered 
in Utah. Hitherto, the stone has been 
obtained almost exclusively from Bavaria. 

* 
A form of ball-bearing has been applied 

to the spindles of textile machinery, and it · 
is sta ted that, as might be expected , very 

· high rot ativ e speeds are practicable, up to 
16,000 revolutions per minute, the usual 
speed being 8,000. 

Shortly a description will appear of an 
amphi bious vehicle fitted to carry goods both 
on land and over water. The advantage of 
this contrivance is that goods can be carried 
from a factory, colliery, or elsewhere without 
transhipping. 1.'here is no insurmountable 
difficulty in the way with the present 
knowledge of construction. 

* 
The lates t invention as a war agent for 

troops and franc-tireurs is a vitriol gun 
to eject vitriol to 70 metres' distance in a 
dense spray. Th e French officer who in
vented it says it is not for white warfare, 
bu t to be used against African savages who 
are so reckless in their ugly rushes. We pity 
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Cooking by electricity n1ay be as cheap as 
cooking by gas, and it is certainly n1ore 
cleanly. The charge for the electric current 
is 3d. per Board of Trade unit, which is 
equivalent to gas at from 2s. 6d. to 2s. 9d. 
per 1,000 cubic feet. Therefore at the present 
price there is an ad vantage in favour of the 
electric grill and stove. A steak by elec
tricity, however, is not within our gastro-. . 
nom1c experience. 

* 
It is said that engravers in Gern1any 

harden their tools in sealing-wax. The tool 
is heated to whiteness and plunged into the 
wax, withdrawn in an instant, and plunged 
in again, the process being repeated until the 
steel is too cold to enter the wax. The steel 
is said to become after this process aln1ost 
as hard as the diamond, and when touched 
with a little oil or turpentine the tools are 
excellent for engraving, and also for piercing 
the hardest metal. · 

* * 
' 

It has been found that the cohesive 

[PRICE ONE PENNY. 

are stated to be, in some places, in the same 
condition as that in which they ,vere 700 
years since. It ,vill be of great interest to 
ascertain the changes ,vrou ght during this 
period on the ore by the access of atinos-

. pheri c air to the galleries. This ·will be easily 
ascertained by con1paring analyses of speci
n1ens at the gallery surfaces V{ith others of 
those lying deeper in the strata. 

* * 
Cabn1en have to pay £3 to the Govern

ment before th ey can drive out a cab, viz :
£2 for the nun1ber on the cab, 5s. for the 
badge, 15s. tax on every cab, a.nd some
tin1es ls. or ls. 6d. for inspection of each 
cab at the police stat ion before the number 
is granted, in addition to all of ,vhich; 
half a day is wasted in waiting about. 
It is quite tin1e the £2 and the l 5s. taxes 
,vere abolished, and t he badge charged for at 
its value, which ,vould not be more than ls. 
Le aving the ta xing offices, the cabn1an has 
to reflect upon a 100 n1ile driv e to get his 
money back. This is oppressive, indeed, 
upon a us eful and sorely-tried class . 

* 

· the " inv entor ''-not th e blacks ! 

strength of solid glue is equal to 4,000 lb. 
per square inch, from which we dravt _ the 
conclusion that its application as a ce1nent 
may be much impFo'ved. It must, ho,vever, 
be properly prepared, and it should be borne 
in mind that glue which has been stored for 
some time has a higher tenacity than that 
newly made. The newer · and paler coloured 
glue is preferred by joiners as being less 
noticeable, but a good workman should so 
fit his work that the joint is imperceptible. 

On lon g railway journeys -great confus ion 
arises at the stopp ing places from travellers; 
,vhen hurrying back after ta .king refresh
ments, forgetting the numb er of their 
carriage. The Paris and Lyons Railway 
Company have resolved that every carriage 
on their Hnes shall have a distinctive sign, 
such as an animal or plant, execut ed in 
white enan1el on a blue ground, so as to 
facilitate the finding of th eir carriage by 
the passengers. On English lines it would 
certainly be a boon if first, second, and 
third-class carriages ,vere al ,vays recognis
able by a distinctive colour, so that the 
search for a particular class 1night be easier. 
"First'' red · ''second" blue · "third" 

. . S1nall electr ic lamp s are coming largely 
into use. They have already been adapted 
to reporters' pencils, and now a Continental 
n1anufacturer supp lies spectac les in the 
1niddle of ,vhi ch is a minute incandescent 
lamp shielded by a reflector ; this lamp may 
also be had mounted on spectacl e frames in 
which there are no lenses . 

. Roller -b~ari~gs forrailwaycars are occupy
u1g att ention 1n America. At hiO'h speeds 
very little is gained by the use 

O 

of roller
bearin gs, as journal fr iction is a corn· 
parativ ely srnall it em in the account of re
sista~c es at too great ~elocities. In starting 
a Jra1nJrom a s!andstill the roll el'bearings 
will h~lp, ?ut will. they stand the knocking 
about 1nahenal;>le from railroad traffic 1 

For some years the superiority of n1irrors 
backed with silver, instead of the mirror 
amalgam for merly used, has been recognised . 
A point of the greatest importance in this 
connection turns upon the method by which 
the silver is reduced. It has been found by 
experience that those processes which slowly 
reduc e the metal and deposit it fron1 th e 
alkaline solution in cohesive masses of a 
leaf-like shape are most satisfactory. The 
old method of depositing silver gives it a 
bronzine tint. 

Japanese authorities are reopening a 
copp er mine at Musashi, which authentic 
documents show to have been first worked 
1,183 years a,go. The galleries and levels 

' ' ' ' ' black. vVhy not this a ll the country over 1 
Much loss of ti1ne and 1nany accidents 
occur f rom passen gers having to rush along 
platforins in order to find the whereabouts 
of the particular class carriage desired, 
and vvhen seeking for this the intelligent 
traveller more often judges by th e internal 
fittings of the compartm ents rather than 
by any ext ernal signs. Class sections of 
trains ,vith distin guishable colours, agree
ing ·with the tickets issued, would be a 
ble ssing for n1any reason s. This would, 
too, save 1nuch tin1e and t emper. 
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PHOTOGitAPHIC EXPOSURE. 
BY G. P. 

---·o--•-
IMPORTANT POINTS-THE NECES8ITY FOR CORRECT 

EXPOSUHK - How EXPOSURE MAY BE ESTI
MATED - AIDS TO EXPOSUHE : WATKINS' EXPO
SURE 1\11<:T}:R - THE A.C'rINOGRAPH-EXPOSURE 
FACTOlts : LIGHT, SUBJECT, DIAPHRAGM, 
PLATE-I-low TO )IAKE THE CALCULATION
TIMlNG EXPOSURES-RAISING THE LENS-OAP 
-EXPOSURE NOTEBOOK -CONCLUDING RE
MARKS. 

Imp ortan t Points.-! need not d 'Nell on the 
subject of setting up the camera, or on the 
art off ocussing; on the rnethod of filling the 
dark slides, or on the necessity for keeping 
them from direct sunlight; on the 1nischief 
wrou ght by the slightest shaking of the 
cam era during exposure, or on the advisa
bility of covering the carnera and dark slides 
with the focussing cloth. These points are 
all in1portant, certainly, but the mere 
mention that care is necessary will be all 
that an intelligent reader-and none other 
need expect to becon1e proficient in photo
graphy-,vill require. 

:Fhe J.1lecessity jar Correct Exposure.-The 
novic e has no doubt read and heard rnuch 
about alt er ing the proportions of the con
stitu ents of his developer to suit the ex
po sure and the re su lt required ; and has 
very likely been told that he can make a 
,vrongly exposed plate all right by careful 
develop ment. From thi s he is led to sup
pose that exposure is a secondary considera
tion, and th at his energies are to be applied 
to dev elopment almost entirely. No idea 
could be more injuriou s. It has been proved 
by Nir. Ly one l Clark in the course of his 
elabora t e experiments on different de
velopers, and has been confirn1ed by experi
ments of n-fessrs. Hu rter and Driffield, and 
othe r gentl eme n, that "the action of light is 
abs(j(ute; a certa in r,unount of light \vill 
effect a certain an1ount of dissociation 
a rnongst the silver 1nolecul es that form the 
~ensitive filin, and any agent capable of 
d eve lopin g will show a certain fixed an1ount 
of red uction. And whethe r we apply a 
vig orous or a ,veak d eveloper, ,ve shall never 
get out any mor e or less detail. Th ere 
-will , h o,vever, be a va st amount of difference 
in the tim e th at ,vill be n ecessary to get 
thi s amount of d eta il out ."* rrhi s differ ence 
(Jf ti n1e in th e appearance of the in1age has, 
however, a very irnportant bearing on the 
appr ~a ra nee of the plate as a whol e : it is 
found t o affect the gradations. rrhat, in 
a word, is the natur e of the difference 
between deve] opers - a difference of g rada
t ion, and not in th e maximum detail 
obta inab le, provid ed th at the action of 
th e d eve loper is cont inu ed for a sufficient 
lengt h of t ime. It will thu s be evident that 
an und er-expose d p]atc is useless, as is also 
- t o th e beginn er- an over-exposed one. By 
the application of bro rnide of potass ium to 
an over-exposed pl ate, part of th e exposure 
rnay be, so to speak, don e away with ; but 
th e beginn er can sca rcely hope to cope ,vith 
tl 1is sncc(~ssf ully. The bett er pl an is to give 
co rr ee t ex po:-:;ur e, wh en operations are not 
0nly :-;i n1plified, lJut rnore speedy succ ess and 
less ,Yaste of mat erial is assured . I cannot 
Jay too rnuch stress upon the irnportanc e of 
a corr eet exposur e, for I believe that if this 
b e given, no anx iety ne ed be felt as to the 
resultin g negative, what ever the develop er, 
so long as it is ,vell balanced. 

]l ow E.xpo.sure 1nay be e.stimat ed.- That 
point being settl ed, th e qu estion comes to 

--- -- - --
• Mr. Lyon cl Clark in his book " Development," 

which is w e ll worth carefu l study. 
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be : How can the correct exposure be esti
mated. This question is an easy one to 
answer, and a difficult one. Contradictory 
staten1ents certainly, but nevertheless re
concilable, for, if my reader has 10s. or 15s. 
to spend, I can recommend to him an 
excellent vade mecum .,· if not, the question 
becomes a more difficult one, as ,vill be seen 
presently. 

A ids to Exposure: W atlcins' Exposure 
},f eter.-The difficulties I have referred to 
having become widely recognised, many 
attempts have been made to remove them 
by the publication of exposure tables, and 
by the designing of actinometers. Of the 
many that have already been placed before 
the pn blic, I have no hesitation in saying 
that those actinon1eters invented by Mr. 
Alfred Watkins, of Hereford, and Messrs. 
Hurter and Driffield, and called respectively 
" Watkins' Exposure ~1eter," and " The 
Actinograph,'' are the most correct in 
principle and the most accurate in practice. 
rrhe first of these instruments ,vas noticed 
in "Our Guide to Good Things" in Vol. I. 
of WORK; but for the benefit of those un
fortunate individuals who, owing to their 
procrastination, do not possess and cannot 
now obtain that valuable book, I will de
scribe it here as briefly as possible. The 
meter consists of a brass cylinder 2! in. long 
and 1 ! in. in diameter. One end of this 
forms a capped box, the lid of which is 
attached to the body by a chain 10 in. loo.g_ 
(which packs inside), and thus when made 
to swing beats half seconds. At the other 
end is a tinted di sc perforated with an 
aperture, across which is made to pass a strip 
of paper made so sensitive as in a fe,v 
seconds to chan~e colour under exposure to 
light, until it coincides with that of the disc. 
On the tube are six flat rings-two fixed 
and the others movable. All the rings are 
suitably graduated, and the four movable 
ring s each carry a pointer ,vhich bears a 
letter indicating a particular exposure factor. 
Thus th e first is rnarked A (actinic force of 
light falling on the subject); th e second, P 
(sensitiveness of plate used); the third, s 
(th e charact er and colour of the subject); 
and the fourth, D (the diaphragm used in 
lens). The sens itiYe paper 1s expose d to the 
ligh t whi ch falls upon the subject, and the 
time it tak es to darken to the standard 
tint is noted, th e pend ulum ref er red to being 
used to facilitat e coun ting. This done, th e 
penclu]um is replaced in the cha rnber and 
the A st op is turn ed round to th e figur e in
dicating the seconds ; the other painters arc 
then set to the various factors as above , 
when th e las t pointer, E, which is join ed to 
the sarne ring as the pointer, D, ,vill indi cate 
the exposure requir ed. The instrun1cnt 
may be obtained frorn n1ost d ealers in photo
graphic apparatu s, or from th~ n~annfac
tur ers, 11:essrs. Firld & Co., Birm1n ghan1~ 
for 15s. 

'11/ie Act~noyrapli.-This instru~ ent is the 
exc el1ent inv ention of Messrs. ~. I-Iurt er, 
Ph.D., and Vero C. Driffi eld, two gentle1nen 
who hav e labo ured hard for photo graphy for 
1nore th an tw elve years, and to whorn photo
graphers o,ve rnuch. Th e instru!11cnt is 
contain ed in a small box about 4t 111. long, 
2l in. ,vid e, and 1 ! in. deep,_ so that it. is i;o 
encu 1nbrance and can eas ily be earned 1n 
th e pocket. 'rt consis ts of four lo~arith1nic 
scales two of ,vhi ch are fixed and two ar e 
rnovable, and which relat e respectiv ely to 
th e light, th e spf.ecl oft Ju~ plate , t~1e lens, and 
th e exposu ,re. The light sea.le 1s wrap~ ed 
rou nd a revolving roll er, and 1n cont act ,v1th 
this roll er is a slide b earing the lens and 
expo sure scales, and fixed in a particular 
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position at the bottom is the speed scale. 
Sliding between the movable exposure ~al~ 
and the fixed speed scale is an index bearing 
six n1arks; the five upper marks point simul
taneously to five different exposures to suit 
five different atmospheric conditions, and 
the lower mark is set to the speed of the 
plate in use. The greatest success of 11:essrs. 
Hurter and Driffield is, I think, their method 
of determining the rapidity of plates, and I 
shall have a few words to say on this further 
on. The actinograph is made by Messrs. 
1'-farion & Co., and costs 10s. 6d.· 

It is not everyone, ho,vever, who can get 
cash in sufficient quantity to be able to 
produce 10s. or 15s. for this purpose on a 
moment's notice ; and, so as not to leave 
those who mar, be in these circurnstances in 
the lurch, I will, to the best of ~y ability, 
show them how a pretty accurate estimate 
may be got without an exposure meter. 

Exposure Factors.-T4ere are, broadly 
speaking, four factors that influence the 
duration of the exposure to give to a plate : 
viz., the quality of the light, the character 
and colour of the subject, the diaphragm in 
the lens, and the sensitiveness of the plate. 
Let us treat these in turn : a word on each. 

Liglit.-This is at once the most impor
tant and the most difficult to overcome. 
The season of the year, the hour of the day, 
the state of the atmosphere, whether moist 
or dry, inunediately after or before rain, 
clear or cloudy, even the direction of the 
wind-all these have an influence on the 
actinic force of the light falling on the sub
ject. In Dec ember, at midday, the light is 
about one-fourth as actinic as at the same 
time in June ; while at 3 p.m. in a day in 
n1idsummer the actinic force of the light is 
no less than sixteen times greater than at 
the same time in midwinter. It would be 
impo ssible to lay down any exact rule, but 
Dr. J. A. Scott's table may be taken as 
pretty accurate under ordinary circum
stances :-

I I 

Hou r. ~ I May 

1

, Apr . Mar. Feb. Jan. 
;; 0t or or or or Dec. 

_A_.l\_f._ l_)·_M_. _:___(,uly. A1tg. Sep. Oct. Nov. 

12 

11 ] 

1 

1 

1 

1 

31. 
'l 4 

5 

10 

n 
8 

7 

G 

2 1 

3 1 

1 ll ll 3 5 6 

ll H 2 4 •12 *16 

4: 

5 

6 

li 1} 2 3 •10 

2 

'H : *3 *6 .. . l 

5 7 • 5 *6 

4. 8 *12 

·)'. More for a yellow sunset. 

Thes e figur es may be affected in various 
ways. rrh ll8, aft er rain or ,vhen ~he at1no
sph ere 1s rnoist, sho rt er exposur~ 1s neede~, 
as is a lso the case when there 1s water 1n 
th e in1n1ediat e for eground, or when takin g 
photo grap hs at th e seas ide ; while in thun
dery ,vea~her or ,vi th an east wind long er 
exposure 1s necessa ry. -,:: . 

Subject.-l hav e prepared the f ollow1ng 
tabl e f ro1n several standard ones, tempered 
by 1ny own experience , ·with much care, 3:nd 
it n1ay be tak en as a pretty comprehensive 
and accurate one, containing t~e rati<_>s of 
th e exp o8ures required for certain subJe?ts~ 
that required for an open landscape being 
the standard, and taken as 1. 
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Subject 'l.'able. 
Landscape, open 1 
Landsca.pe, distant l 
Landscape, near, and buildings 2 
Landscape, close . ·:· 4 
L~~~~~acf: wit~ .. hea~.~ fol~-~ge ~~ for~~ 6 
Sea and sky . . . .. . .. . · · · ·· · t 
Dark subjects under trees from 100 to 300 
Interiors, fairly light~d ... ... ... 500 
Portraits in diffused hght out of doors... 8 
Portraits taken in ordinary room ... . .. 200 

" . t By "open landsc8:pe 1s ~ean an or-
dinary -landscape with nothing near the 
can1era; by '' distant landscape," a pan<?
ra1nic vie,v · by "near landsca .pe," an ordi
nary landsc~pe with objects of interest in 
the forecrround ; and by "close landscape,'' 
a landsc~pe in ,vhi.ch the principal object is 
in the foreground 1s understood. 

Diaph raqni.-1'1ost of my readers are, 
doubtless, 'a·ware of the ·various uses and 
the mode of using the stops or diaphragms 
,vhich accompany all lenses. At any rate, 
space for bids my going into these points at 
present. Suffice it to say that all lens stops 
are graduated either according to the unif orn1 
system introdu ced by the Photographic 
Society of Great Britain, or according to the 
relation bet .. ween the diameter of the aper
ture and the focal length of the lens. The 
former systen1 of numbering is based on 
their relative areas, togetlier with a cor
responding numbering based on the propor
tion between the diarneter of the diaphragm 
and th e focal length of the lens, this 
latter being expressed as a fraction, ,vith f 
(focal lengt h) as the nun1erator, and the 
proportion ·which the dian1eter of the stop 
bears to the focal length of the lens as the 
denominator. The latter system is the same 
as the second half of the uniform system 
alone. The fallowing are the series, the 
two together constituting the uniform 

4 
syste1n, thus : ,(; the lo,ver part constituting 

8 

the other, thus : ./ :-
8 

1 2 4 8 16 32 64 128 256 
f _[___ .! _J_ 1.. f _L __L _[_ 
:1: 5·05 o 11 ·H1 10 ~:&·o~ 32 ,a·t5 64 

It rnust be borne in 1nind th at tlie ex
pos1J,re varies as the square of tlie cl z'.ctnieter of 
the cliaphrag11i. For in stanc e, if the largest 

stop of a lens of 8 in. focus be f and 
8 

another stop be 1-, then the diamet er of 
16 

these stops ,vill he l in. and i in. respec
tively, and the rapidity of the stops will be 
as (1) 2 is to (i) 2 

: i.e., as 1 : i-, : i.e., as 4: I; 
therefore with the stna ller stop the exposure 
required is fou r times that required ,vith 
the larger. It will thus be seen that stops 
nurnber ed according to the uniform system 
each require t·wice the exposure of the one 
larg er. 

l)late . - The subject of th e relative 
ra.pidities of plates is a difficult one and one 
·which cannot be satisfac torily settl~d. Some 
n1aker s ~dvertise their .Plat es a~ bei~g so 
1J_HLny • tune s (twenty tim es, thirty times, 
81xty hrn es, etc.) the speed of a wet collodion 
pl;ate . A.part f rorn ~h~ fact that the majority 
of ph<_Jtographer s of th e present day have no 
expene nce whatever of wet plates that these 
alleged speech; are otherwise most arbitrary 
and unre lia.ble, and that wet plates them -
8el ves vary u1 speed, the syste1n of referrinO' 
one plate to another as standard is bad~ 
Ag~in, other n1aker_s state that their plates 
register such and such a number on ~1r.War
nerke's sensitometer ; but this is a most 
crude and un satisfactory method of judging 
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the speed of the plates. You may purchase 
to-day a plate of a certain maker and with 
a certain label, and you ··will find it to be of a 
certain speed; but this is no criterion that 
if you purchase another san1 ple of what 
professes to be the same plate, in a f e,v 
n1onths' time you ,vill find it of the same 
speed. The best plan is to expose two or 
three plates under the same conditions on 
an open landscape with no near foreground, 
the light at its best, and the lens with an 
aperture of f/64. The first plate might re
ceive an exposure of 1 second ; the second, 
an exposure of 1-} second; the third, 2 
seconds ; the fourth, 2f seconds ; and the 
fifth, 3 seconds. vVhen developed ,vith the 
same normal developer, mixed fresh for 
each plate but in the same proportions, the 
correctly exposed plate may easily be found. 
o1ake a note of the exposure it received, and 
call it the H norn1al exposure" for the par
ticular brand of plates. Supposing the cor
rect exposure has been found to be 2 seconds, 
the following 1night be noted down: "A's
plates require an exposure of 2 seconds ,vhen 
the lens is worked with an aperture of f/64, 
the subject being an open landscape with no 
nea.r foreground, and the light at its best ; 
therefore these plates will require an ex
posure of 1} 8 second, when the lens is 
worked at j/4, the light and subject being 
the same." 

It ·was in a manner similar to this that 
Mr. Watkins found the exposure numbers 
of plates for his actinorneter. ~Iessrs. 
Hurter and Driffield determine the speed of 
a plate by estimating the amount of silver 
deposited after exposing the plate to a stan
dard light for a standard tin1e ; in their case 
the sky light. This method is based on 
scientific principles, but space for bids fur
ther amplification at present. Suffice it to 
say that at the present time their method 
is attracting considerable attention, and at 
least one firm of plate makers have adopted 
it. 

How to make the Calculation.- Now, 
,vhen about to take any photograph, after 
you have set up your camera and are ready 
to expose, look up Dr. Scott 's table (you 
could buv an extra nun1ber of WoRK, cut .. . 
out the tables, and paste them 1n your 
pocket-book, to be al ways handy) for the 
relative actinic force of the light at the time 
of exposure ; multiply the number found 
there by that representing the normal ex
posure of the plate you are using. Having 
done this, consider the state of the atmo
sphere. If the sun be obscured by light 
clouds, multiply the answer found as above 
by 2 ; if it is "dull," multiply by 3 ; if "very 
dull," by 4; if "gloomy," by 5. Multiply 
this in turn by the number to be found in 
the Subject Table, and this again by the 
number of the stop according to the uniform 
system. To make this clearer; let us, 
exernpli gratid, take the following :-· 

We are about to photograph a :-landscape 
with some object of interest in the fore
ground. It is in the month of April, about 
2.30 p.m. i sun obscured by light clouds. 
We are using stopf/45, and a plate which we 
have already found to require Js second 
normal exposure. We find in JJr. Scott's 
table the relative actinic force of the light to 
be some·w here between 1-l and 11. · Let us 
take 1 i · . Our plate is -rls norm ai exposure; 

therefore, so far, we have got ~ x 1 ; the 
2 128 

sun being obscured, we n1ust n1ultiply by 

2 : !. x _!_ x ~ ; on the Subject Table we 
2 128 1 

find the factor 4 ; following instructions, ,ve 

have 3 x _l_ x ~ x 4 ; .! 45 requires 128 
2 li 8 l 1 

tirnes the exposure requj red by j/4 ; 
• · 9 l 9 4 128 therefore ·we haiVe .:!.. x - ---- x..., x - X - -~ ,· 

~ 128 l 1 1 

cancelling-, ,ve bcfet _a x 1 x ~ x ±_ x .! == 12, 
._, 1 1 1 l 1 

·which is the exposure required in seconds . 
':L1ini1:ng llxposures.-A word on this sub~ 

ject. It will be found that every five 
counted as rapidly as possible give l second; 
or a stone tied to a string 10 in. long \vill 
f.nving fro1n one side to the otLer in j second, 
and ·will go and return in l sec.:oncl. A ·watch 
usually ticks five tiin es duri11g a sec ond. 

Raisiny tlie Lens-Ctap.-\Vb en exposing, 
the cap of the lens should be lifted slo-wJy 
up fro111 the lower side, using the upper 
part as a hinge, and brought to a horizontal . 
position above the lens ; it should then be 
replaced by a reversal of th e 1nove1nent. By 
this n1eans considerably 1nore exposure is 
given to the foreground than to the sky-3i 
very desirable thing. 

.Exposure Noteboolc.- .An exposure not e
book should al ways be kept, and the re
quisite notes made at the tiine of exposure. 
This ,vill materially aBsist at the tirne of 
development, and also f orn1 a useful record 
of successful exposures, ·which ,vill be found 
a great help in estirnat in g f nture ones. 
n1ost dealers in apparatus supply these 
books, but one can be n1acle by the reader 
hin1self, which will be quite as useful, if not 
rnore so. Spaces 1night be 111acle for nurnbe1· 
of plate, date, hour a nd light, plate, subj ect, 
lens, stop, exposure, re1narks before de
velopment, remarks after developn1ent. The 
re1narks before development 1night be on 
anything which would facilitate that opera
tion ; those after deve lop1nent on the most 
suitable printing process, etc. 

Concluding Remarks.-ln conclusion, I 
may say that the tables and data I give 
here are not put for,varcl as infallible. In
fallibility is impossible in any in struct ions 
in photography, although it is possible to 
give information which " ·ill help t he novice 
on the road to success. r:I.'his infon11ation I 
claim to be contained in the above; the rest 
is learned by experience, ,v hich, says Car
lyle, " does take dreadfully high school 
,vages, but he teaches like no other." I ask 
n1y readers . to study the above instruction s 
most carefully, ,vhen they ·will find that 
they are not so elaborate as they 111ay appear 
at first sight. I may add that the exposu re 
should be sufficient for the deepest shadows, 
and that it is always preferable to over
rather than to under-expose. · rr,vo plat es 
should be exposed on any particular sub 
ject, the one receiving considerably mor e 
exposure than the oth er; if, then, the short er 
exposed one be develop ed first, a clue will 
be gained to the treat1n ent of the other. 

••• 

HORSE-SHOES. 

LIGHT shoes for hor ses sa Ye their legs . 
The heavies t horses n1ay have fore -shoes 
1 lb. ,veight each; hind shoes 12 oz. each. 
If 4 oz. are added to each shoe in ,veight, 
th en as a farm horse ,valks f rorn te n to 
twe~ty miles a dar,-with a l lb. rn~re on 
his fore feet-he hfts 660 lb. 111 a n11le, or 
9 900 lb ., or nearly 5 tons, in fifteen 1niles. 
By using aluminiu111 shoes, a hors ~ ,v<?ulcl 
lift only half what he does no"r ,v1th iron 
shoes. The shrewd racing 111en are putting 
aluminium shoes on their rac ers. 
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SIMPLE UTENSILS FOR TJIE GARDEN. \ for ,vhich purpose prepare som'e rou()'h 
BY c. MAYNARD 'NALKER. I boards and n1_ake a platform (Fig. 16), abo~t 

s1:1oo~h, so that they run easily, and do not 
bite 1n the sockets. Assun1ing, then that 
the frame is put together ,vith the exc~ption 
of the cross-piece, c, we spring the sockets 
of the elbows over the axle ends · then by 
putting in the connecting-piece, c a'nd sc1!ew
ing up the running socket, vve bring the t,vo 
together, and the frame is taut and rigid. 
Le9:ve the stone-work for a fe1.v days before 
taking off the mould, and do not use it 
until quite hard and dry. 

----o.-- 2 ft. square-if larger, so much the better · 
frorn the centre of this cut out a circle' 
15k in. in diameter, with a keyhole saw and 
in the centre of the circle so cut out b~re a 
i in. hole ; get a sheet of thin jron s~fficient 
t~ roll up ~ cylinder 19 in. lon~ by 15!-in. 
diameter ; insert one end of tlus into the 
hole of the platform. Two cross-pieces 
should be nailed upon the underside of the 
platform, to prevent the iron going too far 
through. N o,v plane off from the circular 
:piece of wood about 1\ in., to enable it to fit 
inside the iron ; push it well to the botto1n. 
The top of the hollow iron must also be 
fitted with a circular piece of the same 
diameter, and bored with a i in. hole in the 
centre, and must also be cut away in places 
to enable the concrete to be put_ in and 

.l1. GARDEN ROLLER. 

IT ,vould be superfluous to enlaro-e at any 
length upon the value or the usefulness of 
some sort of a roller in a garden for the 
purpose of keeping the ,valks and grass up 
to that degree of neatness ,vhich all lovers 
l)f gardens soon learn to ai1n at · but a roller 
is a somewhat expensive article' hence com
paratively fe,v persons possess, Gne. Now, 
the n1alnng of the garden roller shown in 
Figs. 13 and 14 is a job ,vhich any intelli
gent amateur may undertake ,vith confi
dence, ev~n . though he n1ay have never 
touched similar work before. Figs. 13 and 
14 represent a garden roller ,vith an iron 
fran1e and a roller n1ade of artificial stone 

••• 
IRON BRIDGE MODELLING IN 

CARDBOARD. 
BY FRANCIS C.A.MPIN. 

COMPOSITION OF ARCH AND TIE-Qjj., lTPRIGHTS-
01!., CROSS GIRDRRS-0F RAIL-BI~AREU8-

in n1aking up ,v hich one can ' 
hardly go wrong, for the iron ~~ ---:::---~-~~~ -i;-:~~~~~ 

fran1e, to begin with, is n1ade 
up ,vith ,vhat is known as 
" iron barrel,'' and this can 
be bought in the required 
lengths, already scre,vecl, and 
also the various elbows, T's, 
etc., so that one has only to 
take care to order the cor-

• 
COVER PLATES-1\lODE OP 
CONSTRUCTING THE ARCH 
AND TIE . 

rect sizes to ensure a strong, 
true, and easily-fitted frame. 
This gas barrel can be o b-
ta i ned through any local 
ir onmonger, or direct from 

ELBOW 

I\1essrs. Tre ggon & Co. 
The proper sizes and fittings 
are given further on. The 
roller itself is made of arti
ficial stone-a n1aterial ,vhich 
is easi ly made, and when 
properly so, is very hard, ·'Fig. 13. 
and pr actically of unlin1ited 
durability. The one repre-
sented in Fig. 13 has a 
cylind er 17 in. wide bv 15 
in. diameter : a size ,v11ich 
I apprehend ,vill co1nmend 
itself to most people, the 
frame and han dl e n1easuri11g 
:3 ft. from the centre of the Fig.15. 
roller. Now, as part of the 
bar rel is used in the con-
Rtruction of the roller, it 
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Fig._ 11.' 

IN Fig. 6, A sho,vs a cross 
section of the arch, and B a 
similar one of the tie, ·which 
latter is composed in the 
same manner as that of the 
former, but it is reversed in 
position : there are six rows 
of rivets. It is not to be 
supposed that in making a 
model to scale we can follow 
the variations of thickne .ss 
in the plates ; but this will 
not be apparent so !ong as 
we have the right number oE 
plates represented in card. 
It will be seen that the sec
tions are each n1ade up of 
three horizontally placed 
plates 2 ft. 6 in. wide, and 
two vertical plates 12 in. 
wide, the latter being con
nected to the former by the 
4 in. by 4 in. angle irons. 
Fig. 5 shows at A a cross 
section, and at B a front 
view of one of the uprights, 
E (Fig. 1). It is built up of 
four angle irons, 3 in. by 3 in., 

Fig . .16· connected tog ether by a lat· 

shou ld be ordered at once. 
Fig. 14 costs about ls. 3d. 
less in material a nd a trifle 

A Garden Roller. Figs. 13 and 14.- Roller complete. Fig. 15. - Showing Method 
of forming Concrete Cylinder. Fig. 16.--Platform. 

tice-work of flat bars 2i in . 
,vide, and stiffened at the top 
and bottom by plates ( c) 
riveted in between the angle 
irons. A cross section at the 
centre of a cross girder is in time., and a lthou gh it 111ay ____ ___ _ 

not look so much lik e the conventional roll er, 
is eve ry bit as effective, and really stronger : 
J in. barrel will answer the purpose j but 
should it be desired extra strong, } in. may 
be used, costing about one-third mor e; so 
that, assun1in g Fig. 14 to be decided upon, 
,ve sha ll require t o g;et one length 18! in. for 
the centre, t,vo ditto 12! in., t\vo ditto 20 in., 
two ditto 9 in., one ditto 18 in.> four ~ in. 
equal elbo-ws, and two ~ in. equal T' s. 
Fig . 14 ·will show the respective places for 
each piece: the barrel, Yvhen bought, will 
have a socket on one end ; this 1nust be 
taken off, and put aside, except one -which 
,ve shall use to connect up the fra1ne at th e 
point c. (Jne of the 9 in. pieces should be 
ord ered ,vjth a lon g scre,v , or '' connector,'' 
for this purpose. N o,v for the roll er itself. 
Th e materials required ·will be two pecks 
of Por tl and ce1nent and one and a-half 
bu shels of bu ild ers' sand : it is well to get 
as n1uch as this to provide against any n1is
hap ; and, 1noreover, if any is left over it 
n1ay he used for rock -work, as described in 
th e second of t he pre sent series of articles. 
The roll er is to be n1ade in a mould (Fig. 15), 

rammed. Having fitted these up straight I sho,vn in Fig. 7, and one of the longitudinal 
and true, tie up the iron cylinder ,vith strong rail-bear ers at Fig. 8. In these last figures 
wire, an d the 1nould is then ready for use. i the angle iron s, A, A, are provided to carry 
Before proceeding to make the stone, sift the buckled plates ,vhich fonn the floor. 
the sand throu gh an ordinary cind er sieve, W e nn1st now decide upon the scale to 
and put aside the coarser part, which will " rhich the mod el is to be made, and this will 
be u sed to,vards the centre of th e roller in depend upon the room it is desired that it 
preference to the out side; . mix the cement should occupy. If one-half of an inch to a 
and sand up togeth er in its dry state , in the foot is adopted, th e total length of the n1odel 
proportion of four parts sand to one of arch ·will be 52 in., and this seen1s a con
ce1nent, with plenty of elbo,v grease. When venient size-at all events, for a first attempt 
Vr'ell mixed, add water until the whole ma ss - as all th e parts are well ,vithin the control 
is thoroughly incorporat ed, and ju st abont of one person, and yet the details will not 
the thickn ess of ordinary mortar, or a trifle be incon veniently small to handle, as the 
less ; put it into the iron cylinder (the sn1all angle bars will be i-in. "'·ide. Should 
barrel being in the centre) a little at a tin1e, it be desired to use forceps or small 
and well ram it home with a wooden ramn1er; pli ers to put the smaller pieces in place, th e 
neatly smooth the top, when filled, by ·work- insides of th eir jaws n1ust be made SJ?Ooth, 
ing the top wood round. If !. in. boards are to prevent them from n1aking dents 1n the 
used, the gas barr el should be flush ·with th e cardboard . 
top of th e board when fini shed, so that Th e flange plates ar e made in lengths from 
,vh en th e roller leaves the n1ould the axle 16 ft. to 20 ft., and require to be connected 
will project : in. at each end from the stone. by cover joint plate s, placed as sho,vn on the 
The method of connecting the frame ,vill enlarged detail, Fig. 9. A single cover plate 
be r eadily understood from Fig. 14. The is used in n1aking the joints in tl~e. tran.s· 
threads of the ends of the axle are filed off versely horizontal plates, and the Joints in 
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the side plates are secured by thinner plates 
inside and out. The joints in the three 
superposed plates are near together, ~nd e!1ch 
set is covered by a fin. plate 2 ft. 6 1n. wide, 
and 8 ft. 8 in. long. · The inside ra~ius of ~he 
side plate is 118 ft., and the outside radius 
119 ft.· so the actual size to ,vhich these 
parts 'are to be cut will b~ 5?i4 i~. a~d 
56i ;. in. On account of the hm1ted sizes 1n 
·which the Bristol board is made, these plates 
will have to be cut in short pieces and 
joined-say, about 10 ~n. long; the outlines 
may be n1arked on with a beam compass 
carrying a fine pencil, and the line so made 
followed carefully with the knife, or a knife 
may be fitted to a sliding socket on the 
bean1 con1pass ; the instrument described 
above is not suitable for such large arcs, or a 
short template n1ay be cut out of zinc and 
used to cut the different pieces of the _ side 
plates by. The vertical limbs of the top 
angle irons ,vill also be similarly marked 
and cut; the inner radius will be 1-in. less 
than the outer. There exists a temptation 
to cut curved edges with scissors; but this 
should not be done, as the edges left are 
not so good for taking the glue or cement 
used for uniting the parts. The cover plates, 
A (Fig. 9), ,vill be equal in depth to the side 
plate less the depth of the angle iron, but 
the covers inside will be the same depth as 

WORK. 

should be taken from a properly divided 
engineer's scale of half-an-inch to the foot. 
What is called a "universal" scale, with all 
the scales in common use marked upon it, is 
very convenient, as not only does it contain 

A 
L 3"x :fi ~'j 
r I 
I -- . ,. . ", 
~-19-7 
I - - . I 

I _, s· '., 
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the side plates. The ends of the lengths of 
the side plates must be cut off to a truly 
radial line. The extreme ends of the arched ~ 
side plates are to be cut ofi" horizontally and ~ 
joined to the side plates of the tie, D, with n 

tX 
covers on each side; these covers, when used )'f') 

on both sides of the joint, rr1ay be made of 
thinner card than the pieces they join, in 
order to avoid the appearance of clun1siness. 
So that accuracy may be secured in joining 
up the side plates, the outline of the side 
should be dra,vn on a board, the pieces laid 
in position upon it and weighted, and the 
covers then glued on one side ; when they 
are dry, the ·work is turned over, and covers 
are glued on the other side. 

The n1ain angle irons are 4 in. by 4 in. ; 
the curved verti cal lin1bs are to be cut to the 
full d epth, ! in., and these fastened on to 
the side plates, so that the convex edges 
coincide. Should there be any irregularity 
in the edges, it may be removed by glass-
pa per, prepared as follows :-Get a sheet of 
the finest glass-paper procurable, and glue a 
piece of it on to a perfectly smooth flat strip 
of wood of a convenient size for the hand ; 
when dry, rub this down with another piece 
of t~e glass-paper until it i~ nearly sm.ooth ; 
the instrument thn~ n1ade 1s apphed lightly 
as a file to ren1ove slight inequalities. Should 
th e cutting knife slip away fron1 the tem
plate, and so n1ake a bulg e, it is not always 

·11 

1~ 8 ->] 
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. F.tg. 5. 

Iron Bridge Modelling in Cardboard. Fig. 5.
A, Cross Section of Upright; B, Front Eleva 
tion of ditto. Fig. 6.- Cross Section of Arch 
and Tie. Fig. 7.- Cross Section of Cross Girders. 
Pig. 8.-0ross Section of Rail-Bearers. 

any scale required, but the sn1aller scales 
are very handy, as giving sub-divisions of the 
larger. These scales may be had in box
wood or ivory from any dealer in drawing 
instruments; 1 ft. long is the n1ost con
venient size for use. 

While the side plates, their covers, and the 

the plates, so that no lines are requisite, the 
said edges forn1ing the necessary guides; the 
parts thus attached are then lightly ,veighted 
for a short tin1e ; these should not have tin10 
to quite set before being attach ed to the side 
plates, .as the joints n1ay have to yield a 
little in bending. All ren1arks about the 
arch apply also to the tie, ·with the obvious 
exception that this n1en1ber is straight. rrhe 
positions of all uprights and oth er connec- · 
tions are n1arked upon the out sides of the 
side plates before the latter are joined to the 
top or bottom plates, and if ri ve.t heads are 
to be shown, they 1nust also be dnnvn on the 
side plates, angle iron ]i1nbs, and outside top 
and bottom plates. rrhe heads in this case 
are 1 ~ in. in dian1eter, and fine pli ers ·will be 
found n1ost convenient for putting then1 on; 
and great care n1ust be taken to have very 
little glue on the111, so that they will not 
slip; for although rivet heads properly pla ced 
give an. excellent effect, if irregular they 
· destroy 1t, and n1ake the whole ,vork look 
slovenly. The rivets are 4 in. apart, centro 
to centre; their positions may be indicated 
by small pencil circles put in with a pair of 
spring bow con1passes ; the heads are cut 
out of the card ·with a clean leather-punch 
of the nearest conveni ent sjze ; the actual . 
dian1eter on the model should be 1\ in. Alt 
the 111arking on the side plates is to be dons 
before their connection ,vith the top and 
bottom plates, and the rivet heads should 
also be put on before these joint.~ are n1ade. 
The best 1nethod of 1narking these places 
,vill be f ro1n a diagra1n sho,ving the under 
side of the arch and upper side of the tie, and 
all the ·work lying between th e1n, then the 
n1arkings will coincid e in all p:1rts, and the 
,vork. ,vill be kept square a,nd true. I n 
1narking the rivet centres fro1n ,vhich the 
circles sho"\\1ing their positions are to be 
described, the divid ers should not be stepped 
along the line the ,vhole length ·with one 
rivet pitch-4 in. - bnt should first be 
divided off into larger spaces, corresponding 
with the various points and connections ; 
othenvise, ~n error, 1nicroscopic at first, 1nny 
becon1e painfully apparent to-\vards the encl 
of the line-the grain of th e card may t end 
to thro,v the points of the dividers out of 
the true position. In weighting parts glued 
together, only sufficient pressure to keep 
th en1 in close and even contact should be 
used; any excess ,vill aln1ost certainly cause 
one part to slip upqn another. 

Th e horizontal li1nbs of th e n1ain angl e 
irons having been secured to the inner fia~ge 
plat es, the edges of the side plat es are to be 
touched ,vith glue, and th e inner flang e 
plat es applied to the111 so that th e li1nbs of 
th e angle irons fit~ and h eld until the glue 
holds. To facilitate this part of the operation, 

blocks of ,vood n1av
be placed bet ,veei1 
th e side plat es to 

eai,,y to re-enter the 
lin e without causing 
a notch, and in such 
cases a cabinet
rnaker's fine chisel 
may be found of 
~ervic e ; this tool is 

\vovovd...J000V00000VOVOOOVOYo'--?.ooovo1 'oooCooo·ro .Jo' '0'-0 '-./d(oco, _,o 
, 0 0 ,. 0 ~[AO ~ 0 .0 LI COVE .R _ 3'. Q" LONG_. ·· 

. ensur e t heir paral
lelisn1 ,vhil e the glue 
is setti ng·. During 
this part of the ,-rork 
it is :1clvisable to 
have th e rnen 1 ber 
laid on its side on n, 
flat board, the lower 

abo of use in clear .. o. o o o!o o ·o.o . \ 
I 8'' ·- -I~ - - - - co V l:..R 2 . - - - - 7 . · ·. ing out f.;< 1uare cor

n en,, as in cutting 
out the centre part 
f ro1n a Lnckled plate 

Iron Bridge Modelling in Cardboard. Fig. 9.-0over Plates for Flange Plates. Side Plates, and Angle 
Irons of Arch and Tie. 

fill et. Th ~ top and hotton1 members will vertical iron lin1bs upon tl1e1n are drying, it 
l!c 1na<le In SIX lengths, .so th ere will be is presumed that the flange plates ren1ainin g 
frve cover vlat es 8 ~t. 8 1n. by 2 ft. 6 in., and their covers are cut out. The horizontal 
t e~1 <'<?vers ~ .ft. 8 1n. by 1 ft., and ten, limb of the angle iro n is narrc.nver than the 
2. ft. 8 n.1. by .8 1r1. ; the last come on the out- vertical by th e thickness of the cardboard, 
Ende of ~lie side plat es for each member. 'rhe whatever that n1ay be. Lines are 1nark ecl 
actual stze.s of the~e covers in the 1nodel will on the inner tier of platei:;, and the hori zonta ,1 
b~ rer-;pe~tively 4(111. by 1; in., 1 i 11:. by ~. in., j ~imbs of th e angl e irons accurat ely attached~ 
a.11cl l& in. by ~ 1n., but these d1mens1ons In the exa n1ple these run alon g the edges of 

side plate$ being 
packed np so as to keep th e ±lang;e plate; 
a.t ri gh t angles to the board. upon ,vh ich 
they are laid ; thi s ·will en~ure the 
straig htn ess of the n1cn1bers. Th e inner 
tier of plate s ha ving been th us secured to 
the side plates , the outer ti ers and covers 
are to be sup erposed ; of coGrs,~, t he fi.rsr, 
layer should bo alhnvecl hn1 e enough to 
beco1no thorou ghly sct-- in fac·t, if glue is 
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uaed th es8 ~l1oul<l not be touched for twelve 
~H~urH ; l.)Y that titn e great solidity of the 
Joints will be en~ured. The arrangement of 
tht! tta11µ;e-p}_ate joints und er ~he covers is 
~hown at } 1g . D, ,vhere also 1s shown the 
;"~~~ngetJl(:nt of rivets in th e .Ride plat eR. 
lhe vu s 1t1011:'l of the row8 of nvets 1n the 
lJange pl ate~ are ~hown by vertical lines c 
i.n Fig. n. 'f lte 011 tside rows are each 1 J 'in: 
1 ro111 th e oute r edgeR; the space8 between 
tlu~s(~ are e111ta lly divided. 

J t 1_n;1y hu of so nie ut;ility here to point out 
that 111 an :~·le and T irons the 
rivl ~L~ are p!an .;d in the centre 
of th e d ear p:ut of either Ji1nb: 
thu s, if tl1t·n ~ i.~ a 4 in. by 4 in. 
l,y 1 in. tl1itk :.lll J . .dc ·iron, the 
cknr ·" idtli on eit her lirnb iH 
evid<~utl y :i~ i11., and HO the 
,;nntr e lin e.-; of th e rivets will 
1,e J ~t in. frun1 the outer edges . 
.l.11 a T ir,>11 G in. by a in. l>y ~ in. 
thick, tlie clea r width on each 
s ide of tl1e eentrnl rjlJ is 2f in., 
and tJH~n~ fore tlH! central I ine of 
rivet s will lJe J·~ in. fron1 the 
neare st edg\ ; (Jf the T iron. 
vVc; thillk it as \\ ·ell to n1ention 
t lu~se ruatt.t:r.s, as the arnateur 
HH HJ el fr~r lll ay get drawings 
1q,ou whicl1 soi.He of tlie dim en 
~;io ri.') a re lJ(>t ti~·nred, which 
wun1d Jca\'e liin1 at a loss as 
r o the pr ac ti ce in tlii8 matter. 
\iVJ1ile 011 tl1i~ HtdJjeet, it n1n.y 
)J<~ nientio11ed that the ce ntr e 
<,f a riv ut sho11ld nevet be fur
t l wr iu fro111 the edge of the ,vork 
t hau one a ud a l1alf diam ete rs: 
t hat \Votdd I >e l} in. for a i in. 
rivet; ·1Jut ,vh ere there is room, 

i 
I 
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WORK. 

on either side are so tied and braced together 
as to be, to all intents and purposes a 
solid pillar, 30in. square, and fully equal to 
resisting any outward thrust of the rafters. 
:rhe design is, of. course, fantastic, but that 
1t should be so 1s allowable, and, indeed 
expected, in rustic work, to an extent not t~ 
be tolerated in 1nore solid materials. 

In the elevation (Fig. 1) I have, to avoid 
confusion given no indication of the work 
forming the fart her side of the arch, though 
something of it would necessarily be seen 

Fig. 1.- Elevation. 

t1vvo dia1neter s Bhould ahvays 
l,e a llow ed . ,v11ile th e a rch and ti e are i from the front· the two sides will be alike. 
drying, l>h1<..:ks of woou fihould be kept he-

1 
Nor hav e I sho"wn much of the work which 

tween their Hide plat es, and rnor e especia lJy connects the two sides, and which i8 of the 
at thnir <;nds, in order that th ey n1ny fit sa.rne breadth as th e turr ets - viz., 2 ft . 6 in. 
,~xaet)y to ~et l1el' without a,ny straining on The two illu stra tions are drawn to a scale of 
~:ithe r part. \Vh en thoroughly set, they are ~- in. to the foot. 
to be pl ac ed in exact po sjti on over a di.a- .k[aterials. - 'l1he posts, and at least all 
grant , an<l connected by cover plate8, F th e more irnportant Rtraight pieces, should 
( Fig. 3, page 20fj), on the outside ; wh en he of larch. 'rh e particular kind of ,vood 
t he 8e 11avfl Het, otl1cr covers rnay be in sert ed chosen for filling-in will not be parti cula r, 
in the in sid e anu the space between th orn, provided it has r>icture sq ue forks and con
a.n<l enclof-3ed by the lower edge of the arch tortio ns. Small oak bangles will, perhaps, 
and the upper one of the ti e, filled in with a be rnrn')tappr o-
card packiug of the sarne thickness as th e ~ -®- 0 priate. 
Hide plates. Th e main ang le irons have Cons tru c-
cove rs a ft. long. t,ion. - In th e 

•• ground plan of 
th e left - hand 
turret (Fig. 2) 
it will be Hcen 
that th e posts 
used - four at 

A RUS'J ,IC CAltltlA(JJ~ J~N'l'llANCE. 

UY A.R'fif UR YOJtK K 
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ltUtiTIO GA'rEH ANJ) FgNCl ~R- -J\'1:A'1'KltIA L~- CoN~ 

H'l' It lJ U'J'IO N. 

Rust1;c (/(l.tf>:8 and J?encf.H.- ln a forrner 
p aper (Vol. 1., p . 24 7, No. JG) I gave illuH
trationH of variou~ deRign8 for rustic f cnceR 
for garde u pnrpo~cs, and it rnay be prcsruned 
that it is through Horne 8Uch fence as those 
there Hhow11 t l1at the present entrance gates 
·will opt~n. 'l'hn intcntjon iH, of course, that 
the rustic a,rch way above th em sha ll he 
1nore or le~:; cloth ed with . climbin g plants. 
.It is fur rose:; tl,at the structure will. be beRt 
.1dapted, thou gh cletnati8 or honeysuckle 
" rill h~ok wc~J upon it. Jvy ·wou ld look too 
]1eavy, a nd if neg lected, 1night even prove 
t.oo 11 t a vy in otli er respect s. 

It rn ust no t , howe ver, be i nf crrnd thnt 
tlm ar<'.h, nud er nHy rca so11n.l,lo Rtr cHs, " 'i ll 
wa nt for stn ~11gt,h. Light as it nrn.y appea r, 
tli e funr posts g rouped to fonn t he turret 

Fig. 2.- Plan of Left Side. 

each end-are sorne 5 in. or G in. in dia -
1neter, and that the largest is selected 
as hanging - post for th e gate. .Front 
centre to centre they are set 2 ft. :l in. 
apart. They are 13 ft. long - ~hat .is, 
10 ft. 4 in. above gro und and 2 ft. 8 in. 
below. 'rh e raft ers of the arch (if it 
n1ay be called an arch ) spring from the1n 
7 ft. f rofft th e ground, and at this point eac h 
post is HU rTouuded by a cap, forrned of f 0~1r 
pi ece!-1 .of quartered 8tufI' na_iled ur>on 1t. 
l'h c raf tors are not 1nortised into the post, 
Lut if, inHtea.<l of being rnere ly nailed, t hey 
are attn.c'l1ecl by a bolt a nd nut, a stro nger 
j o·int will be 1nade. 
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The upper rafters, back and front, gle 
connected by five straig~t cross-pieces, of 
which the ends show in Fig. 1. The spaces 
between these are filled up very much ;tt 
randorn with crooked stuff. 

The four posts of each turret are bound 
together close beneath their tops by cross
pieces nailed outside them, ·whilst from their 
tops, and nailed down to them, slant four 
short rafters, which meet pyramid-wise in 
the centre. The filling up of the upper 
parts of the turret s, as well as .of the front 

and back of the arch, is with a 
mixture of straight and crooked 
stuff, the arrangement of which 
is clearly shown in the eleva
tion (Fig . 1 ). 

\,•1 
It 

•II 

In the lower parts of the 
turrets and in the gates the 
practical end of excluding ani
mals has to be kept in view, 
and the pali ngs are so arranged 
as to leave no space between 
thern wider than 3 in. The 
rails of the gates should, of 
course, be mortised into the 
heads and hinge -trees. 

••• 
ORNA1'IENTAL AND EASILY-, 
MA.DE UMBJtELLA STAND. 

BY G. TOUT. 

HALL furniture is not generally 
thou ght so mu ch of as that of 
any other part of the house. All 
the rocnns, fron1 the drawing
roo1n to the kit ch en , have de-

- signs innumerabl e, both for use 
and ornament ; but we find in 
many houses the hall contains 

only a few hat and coat hooks, and the um
brellas and sticks standing jn a corner, 
unless the umbrellas have been brought 
in wet, then th ey are nobody knows where 
to dry. 

I th ink th e readers of WoRK will find the 
um brelln, stand here d escrib ed us eful and 
so1ne-what ornamental, and if th ey care to 
set about it, not difficult to make. I have 
so designed it that any ordinary carpenter 
or cabinet-maker, amateur or professional, 
can do a ll th e work required himself (there 
being no turned work in it) except the zinc 
or tin trays, or pans, to catch the drippin gs 
f ron1 the umbrellas. These I got a plumber 
to make for me at a very trifling cost. 
Sorr1ething could, no doubt, be got at an 
ir onrno nger's , read y made, for about 4d . or 
Gd. each . 'fh e holes in the bottom could be 
cut to rece iv e any size pan. The pan should 
he left loose , that th e drippings may be 
en 1pticd. 

J{cf err ing to th e perspec tive . view, you 
will see in th e middle I hav e form ed a small 
table for card or lett er tr ay, or to rest a 
parcel, or stand a plant or fern pot. Under 
thiR i8 a drawer for brush es, gloves, etc., and 
eac h side an open space for umbrellas and 
sticks. 

'J1he back above the t ab le is made in five 
diviflions, in ·which are fixe d ornamental 
til es. If you are acq uaint ed with a builder, 
he would, perhaps, give you a f e,v odd ones. 
rrhat is how J got Jnine. 'rh e front legs are 
,vorked out of one solid piece, on three sides 
only ; the back outside legs are stop-cham
fer ed, and the two vertical pieces, of mul
lion s, a ro left squ are. 

Fig. 1 show s the front elevation of front 
leg~ nnd part of table top, A. The top 
is inane 1 in. thick, 12 in. wide, and 
17 in. long . 'fhe draw er B, ia 3 in. deep , 
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and as long and ,vide as spa~e will per- I N,. is i in. thick ; t?e back, ?, ! in. 
mit. The rail, c, at botton1 of . drawer, th~ck. The runner, P, 1s tenone~ Into the 
is 1 in. thick and about 2 in. ,v1de. It ra~l, ·R,. and ~crew~d ~o the sides. The 
should be tenoned into the legs about rail, R, 1s described 1n Fig. 1. 
1 i in., and ,vell 
glu ed. The arch, D, 
below' this is cut ou t 
of a boar d J in. 
thick, 4 in. ,;vide, 
and a sn1all chamfer 
made round it. I t 
is groove d into the 
rail and ·legs about 
i in . deep. The 
b racket, E, is n1ade 
frorn stuff 1 i in. 
thi ck, 5-} in. long, 
an d 2 in. ,vide. I 
.have n1oulded the 
top part of it, as 
,sho ,vn in E (F ig. 2), 
and clone a little 
a.1nateur carv ing on 
th e botto1n. 'l'he 
front rail, F, for 
11olding un1bre llas, 
is octagon in shape, 
1 t in. in diameter, 
teno ned into legs at 
one end, and into 
bracket or ann (Fig . 
6) the other. 

Fig . 2 shows side 
elev ation of front 
leg and bracket, 

\Vi th part of rai l Ill ,v h i c h e n c 1 o s e s 
dra \Ver. This ra il, 
·G, is 1 in. thick, 
4 in. ¥.7ide, and 
t enone d into front 
legs and into the _ 
vertical pieces, or ~--=- -

'The t enons in this __ 
case may come 
through back and 
front, and be glued 
a nd wedged, as the 
b rackets, E, planted 
on the front legs 
,vill hide the ends 
of t enon s, and the 
back ,vill not be 
seen. It will 1nake 
a much stron ger job 
than " stump," or 
short tenons. The 
position and a sec
ti on of front rail, F , 
ar e also sho-wn. 

Fig. 1. 

~ -~- - -

- --- ---·--- -

Fig.1:. 

·-- -- - - - - - - -- -- -·-- - -- -

Fig.9. 

-- -·-- ·- - -- --- ·- - - - -- ----- - - - -

2 95 

Fig. 4 shows section through lO'wer part 
of stand. The front rail, s, is 1 in. thick by 
2 in . ,vide, tenonecl into front legs. The 
back rail, T, is same size, and ten9ned into 

back legs , and mor-

fig. 12. 

Fig . 2. 

tised t o receive the 
t\1\-'0 n1ullions . The 
top, v~ is i in. thick, 
,vith the top fro nt 
edge charnf ered. 

Fig . 5 sho,vs hori
zon ta 1 s ection 
throu gh tiled panels. 
rrhe n1nllions, ,v, 

'{ . 1 :3 • are t 111. >y 18 1n., 
grooved on each 
side for til es, and 
the front edge stop
chan1f ere d. The legs, 
x, are ~~tin. by 11 in. 

Fig. 6 is an ele
vation of the arn1, or 
brack et 1 for holdin g 
un1br ellas. rrhi s ha s 
t,vo tenons throu gh 
the ba ck leg, and, " 'ell 
glued and ,vedged, 
rnakes a st rong job . 

Fig. 7 sho,vs a 
cros s sect ion of the 
clra\,'e r. 11ost of the 
parts sho,vn her e 
hR, ve been described 
j n Figs . 2 and 3. A 
is a section of run
n ers, B of th e rai ls 
enclosing dra,ver, c 
tb e side s of dra,ve r, 
and D the blocks 
glu ed to botto1n and 
s ides to strengt h en it. 

Fig . 8 sho,vs sec
tio n length ·way of 
botton1 part. The 
end rails, E, are 
te non ed into back 
legs and tongued 
into front rail, as 
sho\vn in Fig. 10. 
The bearers, F, are 
tenoned into front 
legs and back rail. 

.Fig . 9 shu,vs an 
en lar ged section 
through front of 

~ ~ 1@· ·
1 

• dra,ver, as described 
--=-==--~~ 11'\l' 1· n F1' o- 3 :::.·G - ·. . I t:, • ' • 

==-~- \; ~\\1 E Fig . I O is descr ibed 
- - 1·\1 I • F' --==-==-,1 . ()' 8 '"----=1,.li 111 lo. . 

jl\1jl I Fig .. 11 sho,vs an 
·\\\\\1 elevat ion of arch 

t1 .1 under dra,ver. It is 
= a li tt le different frorn 
'l)ir1 that sho,vn in th e 
·\\)\'.; perspect ive view·, 
1 \'11,\

1 

being struck fron1 
;1\ !\\i four centres instead 
11\.\1\ of t,vo. It 1nakes a 

i
d\' little 111ore ·work, but 

1
V looks bett er. 

, 1 q I have made this 
! : 
iii stand ,vith sorneg ood 

lj:, old oak, but n1ahog-
l1i1'1 an y or oth er hard 
1:i./

1 ,voocl ,vou lcl do , or 
·~1t·.1. even dea l, if ,vel l 
:J/;\ cleaned up, and 
1/1;?;1/ stain ed and var -

Fig. 3 shows a 
vert icn,l se ction 
throu gh dra,ver and 
til ed pan els. The 
top rail., H, is 2} in . 
w1rle by 1 ! in. 
th ick, n1oulded on 
top edge , and 
groove d :} in. deep 
on bottom edge, to 
receive the til es. 
'The bott om rai l, J, 
~s 2 i_n. ·wide by 1-l 
1n. tln ck, grooved on 
top edge for til es. 
rJ1he til es, K, are (j in. 
~quare and abo ut ! 
In. or ~} in . thick. 
:rhe dr aw er fr ont , M, 
1s 1 -k in. thi ck, ·with 
ra ised f ront ,a ss hown 
on large r sca le in 
Fig. 9. Th e bottom, 

\\ - - -- - - __:::-.- I ·" __:..:::.- - ~ 

\l' ~ 111

1 F11 --===--=-==~~ E Fig. 8. 
nished, or polished ; 
but hard ,vood , of 
course, is b est, and 
,vears best. It gives 
u1ore sati sfaction 
generall y. 

, I - - - _:::::::=--::::: . I ·- -- · ...::::::::. ;r,,W. 

Pigs. 1, 2.- Fr ont and Side Elevations of Legs. Fig. 3.- Sect ion through . Drawer and Panels. 
Fig. 4.- Secti on through Bottom. Fig. 5.- Section through Panels. Fig. 6.- Elevation of Arm. 
Pig. 7.- Cross Section of Drawer. Fig. 8.- Section lengthw ay of Bottom . Fjg. 9.- Section 
thr0ugh Drawer Front. Fig. 10.- Angle Joint. Fig. 11.- Arch. Fig. 12.- Perspective View. 
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PHILANTHROPY To,v ARDS INVENTORS.
It has been said that one of the characteris
tics of the present day is int ense selfishne ss, 
and a gre at indifference to the necessities 
and requir ements of other people. Any 
p erso n having h eard th ese vie,vs enunciated 
,vould, no d oub t, be considera bly puzzled t o 
reconcile this id ea ,vith ·what h e can read 
in relation t o inv ent ors and int endin g pa
tent ees, con1bin ed ,vith proposal s t o rend er 
th em assistance on va ri ous t enns, even so 
far as proffering ad vice for notliinq I vVe 
have wat ch ed fro1n t in1e t o time sonie of the 
1nost not e1vorthy, and pr opose here t o deal 
,vith a few of th en1, in order that inve ntors 
and others n1ay get an id ea of th e benefits 
as lik ely to accrue to them from suc h, and 
rea lis e what such thin gs may amount to , and 
thus prev ent loss and di sappo int1nent. I t is 
tim e some enli ght enn1ent should be given 
to the qu est ion, and we tru st th at wh at ,ve 
sha ll say will be found beneficial to the in 
t erests of thos e who 111i.2;ht oth er,vise be so 
unfort una te as to find them out by exper i
ence. One philanthropist ,vill obta in pro
vi sional prot ection for four guin eas , a second 
will do the san1e for thr ee. a third ·will do it 
for forty -five shillin gs, a fourth for tw enty 
five sh illin gs, a fifth for one pound ! Anoth er 
undertak es to give "full parti culars an d ad
vice" about pat ents free on enc losing two 
sta mps for pa mphl et of inf onnat ion ! And 
yet anoth er ·will give advice fr ee, and send 
pamphl et .lree of charg e. Can a ny inventor 
or int end ing pate nt ee be dispo sed, after 
ascertainin g th ese facts, to adn1it tha t this 
is a selfish age ? vV e t rO'w not . N ext ,ve 
find " tru sts" for th e "bene fit '' of inv entors 
and establi shn1ent s for th e purc ha~e and 
8ale of pate nts, but ,vheth er "li1nit ecl " or 
not ,ve a.re not enli ght ened. La stl y, asso
riat ions hav e bee n, and are bei ng, registe red 
to take up inventio ns with a Yie,v to their 
c1evelopn1ent . It nuty be rcn1ark ed that 
thi s is by no n1en,ns a novelty, n.ncl f)O far as 
our knowl edge of the per fon nancc s of such 
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undert~kings goes,. they have no~ been ~und 
beneficial to the interests of inventors it 
generally resulting in the kind of di vi;ion 
illustrated by the clown in the pantomime. 
In regard to patents and ,vhat has to be 
and should be, done in preparing all that 
relates to then1, we cannot do better than 
ref er our readers to the article on this 
su~ject contained in No. 44, Vol. I., of 
WORK, p. 694, v; hich, if carefully read and 
understood, should open the eyes of in
ventors and intending patentees to the 
risks and dangers they have to encount er 
through ignorance and want of care in 
occupying themselves with inventions and 
pat~nts. . An American writer of great ex
per1ence 1n patent matters, and the proceed
ings and dodges in vogue for the "benefit" 
of inventors, says : H There are so many 
sharl? schemes practised upon inventors
and 1t is usually those who can least afford 
the loss that are caught-that the only safe 
plan is to deal ,vith attorneys ,vho are re
commended by people you kno,v, or have 
some oth er equally reliable endorsement. 
Beware of the man who ,vants to sell your 
patent if you ,vill only pay twenty or thirty 
dollars for advertising expenses. Beware of 
the n1an who, in a fla1ning circular, offers to 
do prof essional work for almost nothing . 
You can be assured he has some sinister 
n1otive in rnaking the proposition, and before 
you get through with hin1 you will find hin1 
dear enough. It would no doubt be a 
very valuable and useful contribution in 
the interests of inv entors and int endin g 
patentees, if those who have "gone throu gh 
the mill" would contribute the results of 
their experience. For ethought and com1non 
sense require to be more larg ely pat roni sed 
by inventors and intending pat entees than 
has yet been the case ; and ,ve hope in th e 
inter ests of patent agent firn1s of st~nding 
and inv entors alike that our remarks wifl 
receive th e careful and thoughtful atten
tion due t o so in1porta nt a subject. As ,ve 
point ed out in th e ar ti cle referr ed to, an 
inventor ,vith a good thin g ,vill have no 
difficulty in findin g a respectab le and re
putable practitioner prepared to n1ake th e 
best of a pat ent at a fair remun eration for 
his servi ces. 1.f en of ab ility and experi ence 
do not work for am userr1ent, but very pro~ 
perly reques t a fai r return for their skill, 
experience, and labo ur. vVe add this in 
ju st ice to many pat ent agents of undoubt ed 
int egrity. 

TR ADE CLASSES AND YouN G "\VoRKME N. 
- Continuin g t he reruarks we n1ade in our 
No. 173 issue , ,ve would ask - vVhat is to be 
expected from the young ,vorkman, and ,vhy 
does he not more fully avail hin1self of his 
opport uni ties to obtain usef ul and paying 
knov{ ledge 1 We know th at to j oin a class 
1nea ns, ve ry of ten, choosin g a troubl esome 
but courageous course, for by electin g to 
in1prove one's self aga inst th e advice of many 
th at are too 1nuch ena n1oured of old and 
knO'wn custo1ns, t here is often great courage 
,vanted. But shou ld in conveni ence or 
ri dic ul e det er any single one f ro111 j oinin g a 
class .. wh ere in he can bene fit hi s posit ion in 
h is o,vn trad e 1 vV e say it should not ; · nor 
,vill it if th ere be a bit of " real gr it '' in the 
f ello,v. Oppos itio n or ridicule can an d does 
conic fron1 quarte rs \Yhere ,ve should not 
ex pect it, and thi s oppo siti on-on th e part of 
so 1nany trade n1en1bers to apprentices a nd 
oth ers takin g advantage of oppo rtuni t ies 
t hat they did not thmnselves have in their 
youn g days-is a fruitful sour ce of annoy
ance, at any rate, to those who allo,v th en1-
selves to be annoy e<l by it. 
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HOW TO LEARN ·DRAWING 
"\YORK. 

OFFICE . ·be folded iRwards, so as to make a portable 
' little instrument, which can be carried in 

the pocket without inconvenience. 
BY ARTHUR BOWES, A.M.I.C.E. 

---•o-•-
Pocket Conipasses.-To save tl1e inconve
nience of carrying about a complete set of 
drawing instrun1ents when the draughts~an 
is called upon to prepare or copy a de~1gn 
a,vay fro1n his usual drawing office, various 
descriptions of pocket sets of corn passes have 
been intro-
duced, con1-
bining in 
a portable Fig.~. 
f orrn several 
of the n1ost 
useful in

[3 

struments, 
and fulfil
.ling the pur
poses of a 
1nore con1-
plete set 
with consi
derabl e suc
cess. So1ue 
of then1 are ~ 
ren1arkably 
con1pact, 
and serve 
very ,vell 
for occa
sional ne
cessities; 
but it is not 

E,· D 
1o, 

to he ex
pected that 
they ,vi 11 
serve th eir 

.............. ________ _ 

n1an if o 1 cl Fig .,48 . 
uses equally 

P1:ltar Cornpasses.-These are illustrated 
in Fig. 41. The changing points in these 
compasses, instead of rotating, pull out 
fron1 the tubular portion of the instrtunent, 
and f or111 separate pen and pencil co1n
passes of a smaller size. By adding the 
two lengthening bars sho,vn in the figure a 

I 
still larger instrun1ent is produced, so that 

0 
Fig. iSA .. 

297 

gons, and other polygonal figures. ~-,ig. 43 
sho,vs one of the fonns in ,vhich it has been 
produced. 'rhe leading principle on which 
the instrument depends is the reproduction 
of the ontli11e of a tciriplate, ,vhicM is slipped 
on to a portion of the centre leg \vhich doe s 
not revo lve. AgFtinst this ter11plate (1narkcd 
A in the illustration) a central bar, n, is con
tinually pr essed by a spring, -which is hidden 
in the joint and cannot be seen in the figure, 
,v hile the leg carrying the pen or pencil if!, 

adjustable 
at various 
di stances 
frorn the 
central leg. 
Itis obvious 
that figures 
of the sarne 
shape as the 
t en1plate 
can be pro
duced ,vith 
this ar 
rangernen t ; 
but by rais
in 0·or lower-

P'ig.1.0. 

a 
ing the te1n-
plate, at the 

Fig . 12. sa1ne tin1e 
adjusting 
th e distan ce 
of the pen 
point, the 
chape of 
the figure 
dra,vn can 

~ be n1ateri-
~o ally altered, 

~ ;;.-- strai~·ht .__ 

as Vt'ell as 
an ordinary 
set of in
st r u1n ents, 
,vhere each 
is specia lly 
designed for 

,[~~ 
~====::ir-~~---

lines bein g 
dr awn, con 
vex or con
cave, fron1 
the sa111 e 
te1n plate. 
Fig. 43.A. 
show s son1e 
of the re
su lts ob
tain ed \Vith 
this in stru
n1ent. 

its own pur-
pose and no 
other. The 
f ollo,v in g 
are the prin
cipal varie
ti es of the 
pocke t 
sets :-

1'ubu l ar 
G o-ni passes. 
-'rhe con
struction of 
th ese will 

I 
;I 
t 

I 
I 

· I 

Fig.44: . . 

... -· 

. Fig. 4.9. 

Fig."4.G, 

'F i g. 41 

I 
1. 

\' . 
I 

\Ill\. 
· Fig. 39. 

• 

Fig. 47. 

B e a m, 
· C o-1nz)asses. 

,,.......,....,n lll - Fordra\Y-
111g curves 
of lar ger ra
dius than 

·,·, ca n be ta\( en 

be readily 
understood 
from Fig.:3u. 
The changes 
fro 1n pen 

Drawing Office Work. Fig. 89.-Tubular Pocket Compasses. Fig. 40.- Na.pier Compasses. Fig. 41.- Pillar Compasses. 
Fig . 42.- Sheath Pocket Compasses. Fig. 43.-Geometric or Bennett Compass . Fig. 43 A.-Fi gures produced with the 
Geometric Compass. Fig. 44.- Heads fdr Beam Compass, with Loose Pen, Pencil, and Needle-Points. Fig. 45.
Graduated Beam Compass fitted with Vernier. Fig. 46.-Telescopic Beam Compass. Fig. 47.- Patent Beam Compass. 
Fig. 48.-Triangular Compass. Fig. 49.- ·Needle-Point. Fig . 50.-Needle-Point. 

~ in the ordi
nary com 
passes, r~
cou rse 1s 

ha.cl to a 
bea111 co 111-
pass fitted 
,vit h tr a.1n-

to pencil -
1:,oints, or to needle-points to act as dividers 
are. effected by reversing the revolving part~ 
,vh~ch arc fitted to the tubular legs. A 
spn_n~ catc h holds the revolving part in 
pos1t1on ,vhen once adjusted. It is a com-
1ncndable f eatnre 'in this forn1 of pocket 
co!n p~~s that there are no loose parts to be 
1111 H I n, H.1. · · 

.1\Top (e 1· Co1n1>asse.~.--: A more con1pact 
forn1 of pocket corn pass 1s the one known as 
t l1e Napi er (i llu~trat ed in Fig. 40). The 
rnetl~or~ of cl~:iu~ing the in~trument from 
penc1l tn pen 1s th e ~rune as 1n the tubular 
('n1np,~~8 ; Lu~ the addition of the joint in 
th e 1n1eldl e of each leg enables the points to 

the various modifications produce no less 
than eight separate instrun1 ents-v iz., pen, 
pencil, and dividers · in the lar gest size, the 

. same in the inter111ediate size, and pen 
and pencil con1 passes in the srnalle8t size. 

. Slieatli Conipasses.- A very stro11g and 
llReful forrr1 of pocket con1pass is shown in 
]tig. 42. In thi s the points rotate, nncl ,vhen 
not in use a n1eta.llic case or sheath is 

· scrffwed over the lo\ver half of the instru
ment to protect it. 
· · Geonu:t1·ic or }Jennett Co-mpa.s.r:.e$.- This is 
Rt novel forrn of instrun1ent in t rod need a 
f e,v years ago for the purpo se of dr awing 
geo1netri cul outlines, such as ell ipses, hexa-

1nel heads, 
such as are sho,vn in Fig. 44, car rying int er
chan geab le pen an d pencil poin~s a1~d divid ers, 
and secu red to the bea 111 by ad.1ust1ng scre ws, 
,vhi ch bear against a loose plat e on the in 
side of th e tran1n1el h ead. The bea1n its elf 
is usnn lly a fiat lath of hard ,voocl, but ,vher; 
using this for a long radiu s considerab le in
accuracy n1n.y be ca~1Sed by th e deflection of 
the ben.in side,yays, and to re1nedy th is it is 
advisab le to n1ake the bea1n of T section. 
In using the J3ean1 co1npass the heads aro 
adjusted approxin1ate ]y to the req uired dis
tanc e and clan 1ped in th at position by th e 
Aere,vs 1nention ed above ; th e exact. d.i.'3-
tancc is then adjn~t ed by n1ea ns of th e 
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fine adjusting scre,v lettered a in the showyi though not more effective, instru- accompanying this article may prove accent-
figure. ment be required, the instrument makers able. >-

,vhen the Bea1n compass is in constant have produced seYeral varieties to choose I do not propose to describe the con-
use for accurate ,York the beam is graduated, from. Two forms are shown in Fio-s. 49 struction of any elaborate piece of ,vork, 
and to the head which carries the tine ad- and 50, in both of which the needle c~n he but rather suggest how a pretty and effec
ju stn1ent there is also fitted a vernier scale, by removed and replaced with another. In ti~e screen m~y be easily macie, and at a 
"\Yhich the ~cljust1nen.t can be 1nade to the 1j t~e pricker shown in. Fig. 50. the needle is price very considerably. below ,vhat it could 
greatest n~cety: Fig. 45 shows a . Bean1 clipped bet"reen two Jaws, which are pressed be bou ght for. In Fig. 1 I have endea-
con1pass of tlns pattern, as used 1n voured to show the effect of a screen 
the ()rdnance Survey Departlnent, and ,vhen in use ; the other sketches are 
,vith ·which it is clain1ed the distance only given as suggested varieties of 
betw·een the heads can be regulated to forms. 
the hundr edth part of an inch. The designs, it ,vill be s·een, all con-

11elescop£c ]] Pa ni Conipass.-In order sist of a light frarr1ework, ,vhich n1ay 
to 1n;1ke the Bean1 con1 pass less cun1- be constructed of various materials 
brous ,vhen not in use, the telescopic according to taste, such, for instance, 
f orn1 sho \vn in Fig. 46 has been pro- as oak, " 'hite ,vood, or enamelled pic-
d uced. It is n1ade of sever:a.l tubular ture n1oulding ; but I advise the use 
parts sliding one " 'ithin the other, and, of rustic sticks. Very excellent ones 
·by 1neans of the clan1ping scre,vs, can for the purpose can be bought at one 
be fixed at any desired length. penny each, of ,vell-seasoned ash, such 

Patent B ernn Con2pass.-One of the as are used for ''single-sticks,'' and 
n1ost u seful instrun1ents in th e draw- ,vhen enamelled ,vith '' Aspinall, " or 
ing office is the Bean1 con1pass illus- son1e of the Ardenbrite n1etallic ena-
trate.d in li1ig. 47. It is extremely mels, the result is very pleasing. The 
light and con,·enien t to handle, con- sticks should be halved v;here they 
s isti ng of a square bean1 of hard wood, cross one another, as sho,vn at Fig. 2, 
about t in. square, carrying the t,vo and ,,1ill be sufficiently well held to-
_heads. One of these is clan1 ped to the get her if a panel pin, or small :French 
bea n1 by a set -scre\v, and serves to carry nail, be put through at the junction, 
th e pencil-point, ,vhich, ,vhen reversed, and in son1e cases the parts n1ay be 
forn1s also the pen. The other head , ,vired together, and tied with a bo,v 
instea d of being fixed tightly to the of ribbon. vVhere t,vo of the sticks 
·bea 1n, is h eld in position by the pres- ~Fig. !.-Screen as used. ----- . rneet at right angles, but do not cross, 
3ure of t~e flut e~ roller. shown ~boye . they can. be easily joined by n1eans of 
the bea1u 1n th e 1l~ustration. Tlns 1s con- I together by.the scre-\Y. As inentioned before, · a scre\v or nail, as shoV\rn at Fig . :3. A prop 
st ~11.1tly pressed aga1ns~ th e bean1 ?Ya strong I some drawing.pens are made so tha~ the mt1st be arranged at the back to support 
sp nng, and , by turnin g the mill ed head . steel part of the pen unscrews fron1 the ivory the frame in the sa111e ,vay as to an art ist's 
atta ched to the roller, the head carrying th e I handle, uncovering a short needle-point easel, though in sorne cases this ,vill not be 
cent re-pin is caused to travel along th e which is attached to the handle. found necessary. I have not drawn the 
bearn. The bean1s are so sin1ple in con- sket ches to any scale, as the sizes can, of 
stru ction, and of such little 111onetary value, cours e, be varied, and the sticks, which are 
that two or three can t -'8 kept at hand of SOME SIMPLE STOVE SCREENS. about ;3 ft. long ·when bought, ,vill be found 
Yarious len gth s, ranging f ron1 8 in. or 9 in. BY "Ol\iIADAUN." quite long enough for all requir ements. 
t o c:1 ft . or 5 ft., 0r larger if necessary. ,0 , A great deal of the artistic effect of the 

'11riangu lar Conipass. -This applia nce, AT this time of the year, ,vhen ,ve hope- screens ,vill naturally depend upon the 
.also known as th e ~, station pointer," is used for some time, at all event s-to have done drapin g. I have shown one or t,vo alterna-
ior tra nsferr ing various points from one tiv e methods, and no doubt various others 
,dra,v ing to another in n1ak ing a copy. It will sugges t th emselves to the reader. 
consists of tri angu lar or thr ee-legged central Re1nnants of plush, silk, bro cades, etc., 
po rtion, as sho-wn in F ig. 48, having arms can ,vell be pres sed into service h ere . 
jointed to each of th ese projection s, and a Taking Fig. 1 as an exa1nple, the fran1e,vork 
needle-po int attached verticalJy to each arm, might be gilded, making the cur tains of 
as sho-\vn. \Vhen two point s on the dra\ving silk, o1d gold or lemon yello,v, and the panel 
a re obt ained, and it is desir ed to transfer of a golden bro,vn or electric blue plush: it 
th e positi on of a third, the arms of th e corn- is, of course, only necessary to cover with 
pa ss are adju st ed to coincide with the three the plush so n1t1ch of the panel as will 
poin ts on t he dra ·wing that is be ing copied; be vi sible so as to econornise material. 
i t is re1novecl to th e incomp lete drawing, Fig. 3 There is no difficulty in fixing the drapery 
tw o of th e arm s p laced on th e t, vo points by means of sn1all tacks put in at the back, 
a lready obtain ed, and, ·without alterin g the and th e pane ls ar e easily arranged by cut-
relative position of theann s, th e needle -point ting a piece of card to th e requir ed size and 
-of th e third arm is pre ssed into th e pap er, Fig. 2 tackin g it to the fra1ne after covering ,vith 
a nd n1arks the position of the third point. the plu sh, et c .. ,vhich can be eith er se,vn on 

Anot her t ype of thi s co1npass consists of or fixed ·with a little glue and paste. A littl e 
\vhat rnay be descr ibed as a pair of thr ee- gold tins el t-wist n1ay sornetimes be stretc hed 
legged divid ers- t hat is to say, it is an or - across a panel ,vith effect, whil 3t so1ne 
di nary pair of divider s ,vith an additional n1ight like thi s done in th e forn1 of a cob-
leg ,-joint ed on, so as to 1nove at right -angles ,veb: ·with a " Japanes e" spider as a centre. 
to th e mov ement of th e other t,vo legs. The '\Vith th ese few suggestions, I hope son1e 
thr ee legs can thu s be spr ead out so as to of my fello,v -r eaders ,vill. be _enabl ed. to 
form a pyran1id, th e n1anner of using being n1ake a thin g of beauty, ,vln ch, 1f not a J?Y 
t he san1e as in th e compa ss ju st described. .. Fig ~ 4 for ever, ,vill, at least, be so until the cl111l 

J>ricker or N eedl e-l>oint.- -'fhi s is useful Octob er evenin gs 1nake us glad again to Fig. 2.-Halved Sticks. Fig. 3.-Joint. Fig . 4. -
for 111arkin g points on the paper fr om a Alternative Drapings. replace it by a cheerf ul blaze.. . 
.r-;cale in ,vork where considerabl e accuracy Fig. 4 sho,vs some alternativ e dr ap1ngs. 
is requ ired ; also in prickin g through a ,vith fires, th e adornme nt of th e fire-grat e [Th ere can be no doubt that th e orna-
d ra wing pla ced over a shee t of paper for claims our attent ion once again . vVe are no rnent at ion of the usually hid eously , ugly 
th e pu rpose of duplicatin g the clravving, as longer content ,vith th e fearful and ,vond er- fireplace is a subject which comn1ands the 
·will b~~ expl8.in ecl in the chap t er on "C opy- f nl arrangernents in ti ssue-paper and tins el best attention and ingenuity of the n1istr ess 
in .£!: I)r [rwings." rrhe best form of th e in- of former clays, ,vhich no'\-v 8een1 only as- of th e house- especially in th e . sumn1er 
·:.;tr uff1ent can ·be 1nacle out of a se,ving -needle sociate cl in our 1nincls as being part and months-and \Ye shall hope to receive son1e 
a nd t he hand le of a crochet-hook, or eve n par cel of seaside lodgings ; and, as ,ve aspire good suggestions fron1 the wives of ,vorkers 
b:1lf of a ,vooden pen holder; but if a n1ore to son1ethin g bett er, I trust the sketc hes in thi s dir ect ion.- ED.] 

I· 
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EYERY WORKER'S WATER - MOTOR. 
BY J. THOMPSON. 
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THERE are some cases in which a small 
power-motor 1nay be of utility in driving a 
small lathe, fan, etc., and ·where there is not 
.suitable convenience for a stean1 engine; if 
a supply of water with a fair 
amount of pressure be on the 
pren1ises, a water-n1otor may be 

WORK. 

speed after release of the load, is shown in 
the accompanying illustration, and has been 
patented in America. The ends of the 
engine cylinder are connected with pipes 
leading to a valve casing in ,vhich is a valve 
stem, sliding longitudinally on seats in the 
casing, and the latter is connected with a 
pipe, A, from which leads the valved pipe, 
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as shown in the sectional vie,v, and the 
governor is intended to be set on top of the 
engine cylinder, as sho,vn in the small view 
in pcrspecti ve. 'rhe device is designed to 
be equally applicable to high or low p,ressure, 
stationary or 1narine engines. 

NOTES FOR WORKERS. 

adopted. 
The motor now to he described 

will, with a pressure of about 60 
lb. per square inch, and with a 
{ in. supply pipe, develop about 
i horse-po,ver. It is small 3:nd 
compact, and only requires fixing 
-011 a level foundation, and a waste 
JJipe or drain to carry off the 
\,vaste ·water ; it is also a vailabJe 
at any tin1e by merely turning on 
the ,vater. 

Fig. 1. Fig. 2. 
ABOUT 250 men and 130 girls are em

ploy ed at the ·v aseline wor ks in Brook1y11, 
l.T.S.A. Vaseline was first pro<1uced hy 
lVIr. Chesebrough in 18GD or 1870, but it 
did not '' take" till 187G, and 11ow the 
demand exce eds th e supp ly. Sixt, ;<:.m 
tons of bone-black are us ed every day 
for its puritication. 

Fig. 1 is a side elevation, with a 
11ortion of the case removed, show-
ing the ·water-wheel, buckets in 

I II 

I 

-~.o-~. 
. 11f1'1~ m1~ 

THE rubber cement us ed by kath er 
shoe manufactur ers is unvul1.:an~secl 
Para rubber dissolved in benzen e. I t is 
also used by photograph ers, afte r be:n 6 
thinned with more ben zene. 

A VERY general stain for 1nicro scopic 
sections is h ~ematoxylin, or l ogwoo:l, 
which stains the nucl ei of ce1l.s 1n1,1.ch 
1nore strongly than th e other parts. 

THERE should be no paint or varnish 
inside an aquarium, as both are injurious 
to the fish. 

PROFE SSOR ADA_".~IS, who died early 
this year, shares ,vit h Leve rri er the 
honour of discoYering N eptunc . 

section --wbich are thirty in num
ber-and the ,vater supply jet. 
Fig. 2 is an end elevation, show
jng a cross section of ,vater-wheel, 
bearing, and driving pulley one
f ourth full size. The castings con
sist of case, base plate, ,vater
·wheel, and driving pulley in cast 

Water Motor. Fig. 1.-Side Elevation. Fig. 2.-End Elevation. 
1\_ FACTORY hn,s been started at Aru

ba.to , in Ec u ado r, for the manufactur e of 
rope frmn the a.gave fibre. 

iron. two bearings and water connections 
in bra ss ; the price is 20s., and they can be 
obta ined fro111 1fessrs. S. Simpson & Son. 
The case is in one piece, "rith a flange round 
the lo·wer edge ; this is levelled, and 
boltei do,vn to the base-plate ,vith four 
bolts, the joint being made water-tight. 
Four lugs are cast on the ·base-plate; these 
1uust be drilled for bolting it down on the 
foundation. 

A steel shaft, 1 in. diam eter, n1ust be 
turn ed for the ,vater-wheel ; it is shouldered 
do,vn to tin. dian1eter at each end at the 
insid e of the bearings. One end is 1nade a 
little longer for the driving pulley ; the full 
length is about 8 in. 

The water-,vheel is 10 in. in dia1neter, and 
mu st be keyed on the . shaft so that it runs 
quite true. Th e bearings are of brass, bored 
and turned, and an oil cup forn1ed on the 
top of each, ,vith a small hole drilled for 
lubrication ; the bearings are bolted to the 
sides of the case, with three bolts in each. 
They n1ust be lined and set so that the 
water-wheel runs parallel with the case 
inside. · 

Th edri vingpulley is bored and turned,and 
a k ey-way cut in it and the shaft, and fixed 
?n with a key. A screwed brass co~nection 
1s. fitt ed to th e top of the case, as shown in 
!1g. 1. For a i in. supply pipe a t in. jet 
1s screwed inside this connection · a waste . ' pipe must be taken from the outlet to a 
drain, to carry off the ,vaste water. The base
plat e rnust be bolted do,vn on a strong 
,vood en foundation 3 in. or 4 in. thick. Paint 
~u the parts 1.~ nt ~nished bright with two or 
three coats of lJaj 11 t. 

••• 
IMPROVED STEAM-ENGINE 

GOVERNOR. 

A (:OVE~Nor ~ ,vbich is. positive in operation, 
~ncl d esigned to _adn11t steam quickly and 
in proper pro portion to overcome the resist
anc e of an y load carr ied, as well as to shut 
off th e steatn and prevent undue increase of 

B, opening into a cylinder containing an 
equalising valve, c. 'fbe lower end of the 
latter cylinder is connected by a pipe 
through the valve, D, controlled fron1 the 
equalising valve, with the upper end of a 
cylinder, E, containing a piston whose up 
ward n1ovement is limited by a screw-rod. 
The piston has on its under side a piston-rod 
extending into a cylinder of less diameter, 
connected by a pipe ,vith the stea1n supply 

Mcllhenny's Steam-Engine Governor. 

pipe, while the stem of the piston-rod, ex
tended through a stuffing-box, is connected 
with a crank arm on a shaft, F, carrying 
arins connected with valves regulating the 
supply of stea1n. The equalising valve is 
provided with an auxiliary valve, which 
permits the steam to escape from above the 
valve at the time the engine cuts off and 
steam is expanding. By this improv en1ent 
the initial pressure in the engine cylinder 
operates a piston which controls the move
ment of th e steam inlet valve. Th e cylind er 
of the governor is preferably stea1n-jacke ted, 

SCIENCE TO DATE. 

Phosphorus Sulphoxid e.-This is a n ew com
pound discovered by l\Iessrs . Thorp e & Tutt on in 
their research es on pho sp horou s oxide-P 4 0 6 • Th ey 
find that sulphur ac t s ver y violently on this oxide 
at a temp erat ur e of lGOu C., producing the n ew 
i:,ulphoxide. It is a pal e yellow solid, which melts a.t 
102° C., and boils without decomposition at 2!\3° C. 
"\Vhen sublilned in va,cuo it forms larg e colourl ess 
tetragonal prisms. Its vapour density agrees ·with 
the formula P 4 0 6 8 4 • It is deliquescent, and is de
composed by water, with liberation of sulphuretted 
hydrogen gas and formation of phosphoric acid. 

Great Sun Spot.-R ecen tly one of the larges t 
sun spots hitherto observed appeared on the eastern 
side of th e sun's disc. It disappeared round the 
western side, and again pass ed the centra l m erid ian 
of th e sun. Later it bad assumed its greatest area, 
anrl, according to measurements made, this area 
r eached the a stounding dim ension s of 3,360,000,000 
square mil es . Its greatest length was 150,000 mil es, 
and its greatest width 75,000 miles. Sun spo ts 
usually cause magn etic and auror al di sturbances . 

· This was no exception. 

Measurement of High Temperatures .-.A. ccording 
to Prof essor Roberts -Austen, r eli able result s can be 
obtained in m easurin g high temperatures by in ea.ns 
of a thermo-couple formed by twisting together the 
ends of two wires, one of platinun1 and tb e oth er of 
a platinum-rhodiun1 alloy containing 10 per cent . of 
the latter metal. By this means an accuracy of l ') 
in 1,000° can be obtained. If it is r equir ed to 
measure t emperat ur es between 1,000° and 2.000°, 
two wir es of iridium and iridio -platinun1 with 10 
per cent. of platinum may be employed. Th e 
apparatus, con sist ing of the th ermo -couple and a, 
D'Arsonval galvanometer, is calibrat ed by pla cing 
th e coupl e in some material whose nielting point 
is known, and noting th e deflection obtai n ed . 

Glacial Drift .- Hitherto th e patch of boulder 
clay at Finch ley h as been con sid er ed th e rnost 
southerly representative of th e gla cial drift in 
Britain. A similar deposit has been lat ely di s
cove red in Ess ex on th e lin e of the Gray s and 
Upminster Railway. This brings th e drift :3 miles 
furth er south . 

Flexibility of Rocks .- A m icroscopi cal exa m
in atio n of specimens of flexibl e lim eston e fr orn th e 
cliffs at Sund erland, Durham, shows tha t the 
flexibility is appar ently du e to n1inu te caviti es 
lyin g ~ long th e beclcling plan es, and accon1pani ed 
by e. Rligh t interlockin g of th e grain s of dolomih ,. 
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TRADE : PRESENT AND FUTURE. 
--•o-•--

• * • Correspondence f 1·om Trade and Industrial 
Centres, and ..1..Yews from Factories, must reach 
the Editor not later tha ·n Tuesday morning. 

COTTON' TRADE.-Manchester spinners have ex
perienced a little revival of trade, but it is still 
dreadfully dull. Our Rochdale and district corre
spondent cannot report any improvement. Many 
of the companies, in stock tah.'lllg, a.re coming out 
on the wrong side, a state of affairs which will not 
be improved by the stoppage of a large firm of 
cotton brokers at Liverpool. 

OIL TR.illE.-Palm-oil, holders have had more 
in quiry, having accepted 5s. decline, and about 
100 tons have been sold at £19 10s. per ton. Small 
sales of Lagos are reported at £20 15s. Tallow, a fair 
amount of business has been done at 23s. to 24s. 6d. 
for X orth, and 26s. 6d. to Z7s. per cwt. for South, 
.A.n1erican. Olive oil, fair sales have been made at 
£33 to £3S p€r ton, and Neapolitan is offering at 
£35 10s. to £.36, lfa.laga. at £3.5 to £36, and Smyrna 
at £33 to £35 10s., per ton. Linseed oil meets with 
a moderate demand at 20s. 3d. to 20s. 6d. per cwt. 
Cott-onseed, refined, 19s. 6d. to 20s. per cwt. 
Tur pentine, ~ 3d. per cwt. Rosin, 4s. to 4s. l!d. 
per cwt. for common. 

Co_\L TRADE.-Prices are unchanged. Contract~ 
for gas coal are not all entered yet. Some of the 
ga~ companies are holding back in the hope of better 
pri ces. _ 

SILVER TRADE.-In Sheffield there is little change 
t-0 note. Paris orders are for special goods, chiefly 
of the cheap€r kinds of Britannia metal goods. 

IR OS ~'1) STEEL TRADES.-There is still a steady 
demand for railway material, but buyers are look
ing for a decline in the market. Th e armour-plate 
makers are still working full time. 

CrTLERY TR-.\DE.-The workmen employed by 
Messrs. Joseph Rodgers & Sons are on strike upon 
a reduct ion of wages question . This firn1 has never 
befor e been at issu e with its workmen on the subject 
of wages. T o the U nited Stat es the value of steel 
and cutle ry exported in 1889 (l\larch to June) wa.s 
£144, 678, whil e from nf arch to June of 1892 the 
value only reached £12:?,427, showing a steady 
declin e to the low est on r ecord . 

E~GINEERING TRADE. - A.lthough, generally 
spea king, the condition of the Lancashire engineer 
in g t rade is sho"'-ing no ~igns of improvement, yet 
th ere ar e on e or tw o firms of machine tool make rs 
wh o have r ecent ly book ed orde rs of some moment, 
and it is considered th at the pro spects of a change 
for the better in this branch of the indu strv are 
sl ight l y greate r than hav e obt ain ed of la te . Sta.tion· 
ar y eng in e builders have very little work on hand, 
how e,-er 1 while boiler mak ers a.re not nearly so well 
off for wor k as they have been for months past. 
Locom ot ive builders r eport no improvem ent, and, 
generally, the manufac ture rs of railway plant of all 
'kin ds are becom ing excee dingly slack. No move 
has yet been made in th e :Mersey shipbuilding tra de, 
but in the Barrow d istrict both engineers and ship
build ers ar e busily employed on new work and 
repairs, and have al so some good order s in prospect . 
The ir on market ha s for a time been di sorganised by 
the elect ions , and the sm all amount of bu sin ess that 
,v as being done a. week or two ago is now still 
furt he r r est rict ed. Ind epe nd ent ly of this, how ever , 
t Ler e is a marked want of tone in the ir on market, 
and buy in g is, for th e most pa rt , confine d to imme
diat e r equir ements . Th e belie f is general that rat es 
n1ust fo,lL but as th e present pr ices ar e certa inly 
not remun erat ive, it wou l d app ear th at any r ed uc
t ion n1ust be acc om panied by a sub stantial decr ease 
in wag es and in th e pric e of fu el, and of this there 
is at present n o indication . wnca sh ire boil er 
rn;-1.kers n.re almo st as bad ly off as the r est . Our 
1-:<,ehda. le corr esponde nt writ es :- En gin eer ing trades 
n.re in a bad state. One large works has shut up 
la tely , an d oth ers ar e short of ord ers. 

G ( 1LL> TH HEAD TRA DE . - Thc gold thr ead tr ade 
is in a d t~nn.' :;;sed cond ition. Lat est ad vices fr om 
}f adra3, Bo rnl1,1y, D elhi, and R.an goon report the 
mark ets st ocke d with threads of F renc h and German 
manufa ct ur e, of h igh and of low qua liti es . Th e 
p urcha s ing- va lue of the rup ee ha s fall en concur
rently 1\-it-h t he pri ce of silv er, and thi s ha s in t en
si fied the pove rty of th e peop le of India. Pric es 
have had , in conseque n ce, a downward te nd ency 
for seve ral yea rs, and cont inenta l m anuf actu rers 
ha \~e been cJo!,ely competing with each oth er in a 
fallin~ rnark et, with th e r esu lt th at it is now over
st ock ed. I'ri ces ha ve al so a do,vnwa.rd tend ency in 
the home mark et, -..vhere only a limit ed quantit! ~ of 
gohl 1aoe thr ea1h a re in dernarn l. Scarc ely u.nyth1n g 
i5 bt.:in rr done in im ita tion ~n1d thr ead s, warp s . an d 
braid, .
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PLUMBING T'RADE.-This trade is very quiet, 
most of the firms working short hours, and many 
men are '' playing " them. 

FUNNEL TRADE.-This is not . doing well, though 
better than the cotton trade. 

BUILDING TR...\DE.-The building trade of Bolton 
is at a complete standstill, as the whole of the men 
are locked out, owing to a strike of plumbers, which 
has already extended over nine weeks. The points 
in dispute are as to the time of starting in winter 
and the allowance for country money. Lancashire 
building trades a.re fairly busy. A strike of the 
Sheffield masons has thrown out the bricklayers. 
Stone used in the erection and extension of the New 
Central Board Schools is brought from quarries in 
the neighbourhood of Huddersfield, where it is 
dressed and trimmed. The masons urge that this 
is against the understanding with their employers. 
In the Rochdale district the trade is fairly busy, 
principally on speculative buildings. LiYerpool 
bricklayers are busy. This is one of the towns 
where almost everything is built of brick. The 
wages for bricklayers are S~d. per hour, but as 
much as 9!d. is offered for North Wales. 

CYCLE TRADE.-Tradeis still flourishing, although, 
the sea.son being well advanced, most riders have 
provided themselves with machines, new or old. 
Very many are taking to cycling by means of the 
hiring system. The use of the tricycle has been 
somewhat in abeyance since the Safety became so 
popular. It is gratifying to notice that the three
wheeler is again coming to the front . About 
Berwick-on-Tweed numbers of ladies are taking to 
the tric ycle, and the formation of tricycle clubs is 
talked of. 

SHOP: 
A CORNER FOR THOSE WHO WANT TO TALK IT. --1.-LKTTER FROM A CORRESPONDENT. 

Destruction of the Broad Gauge. - CIVIL 
ENGINEER writes:- u The world has lately been 
favoured with an unparalleled exhibition of wilful 
destruction of prop erty, and a useless waste of 
n1oney, for the achievement of an assun1ed benefit, 
but to extenuate which there cannot be the shadow 
of a reasonable justification advanced. We allude 
to the wilful destruction of the broad gauge system, 
which for so many years has been the delight and 
co1nfort of travellers who have had to proceed to 
the \Vest of England and Corn"?t·all. There ca n be 
no doubt that the existence of the broad gauge was 
a great imp ediment and drawback to all through 
traffic to other lin es which had to pa ss from it to 
the narrow, and if a simple and r ea dy mean s of 
overceming the ev il could not have bee n deT"ise d, 
it would have bee n quite right that. it shou ld dis
appear. However, some years since a ready m eans 
of overcom ing the difficulty was arrh ·ed at by in· 
serting a third rail between the two broad gauge 
metals so as to enable the traffic passing on to 
oth er lin es to be worked over it ; and this has been 
done for many years with perfect succ ess. The 
t-0tal length of the broad gauge fron1 London to 
Penzance was 226 mi1es 24: chains, and it ha s be en 
considered by the ' enlightened Board ' that i t ,vould 
be a cheaper proceeding to destroy the broad gau ge 
than continu e the addition of the third rail over the 
entire system below Exeter, by means of which all 
goods, coal s , and oth er minerals, etc., could b~ car
ried in narrow gauge truck s, and so the ev il s of 
break of gaug e avoided, wh ilst the direct western 
passeng er traffic and goo ds , etc., loaded at and to 
be del f ve re d at broad gauge stations, would have 
gone on as be.f9re, and the. enormous waste. of 
m o·ney and sacrifi ce of ex pens 1 Ye and costly rolling 
stock a voided. It seems, how eve r, that the ' bun1p 
of destructiveness' beca me stron gly exc ite d in the 
head s of th ese 'enli ght ened director s,' and a rnost 
in te res ting and important link in th e hi sto r): of 
raihvay s has been ru thless ly destroyed . Havin g , 
as it w ere both syste m s of t heir own. and to n1ak e 
both comp lete only need ed the third m etal to be 
extend ed to the po ints not then r eac hed by it 
whi ch con1mon sense would show wa s the ch eapest 
step to b e taken - th ey pref er the n1orc wa stefn l 
and exp ensiv e on e of destr oy~ng the e~ist ing roa9-, 
and sac rifi cing a va st quantity of rolhng st ock~ 111 
th e shap e of engi nes, tender s, coach es , t ru cks. etc . 
Th eir conduct can onl v be com par ed to that of the 
man who , bec a use he bad tw o coats, thought one 
wo uld be enou gh, and therefo re tor e up the other! 
'\Vhat the share hold ers can ha ve be~n about to 
allow th ese di recto rs to sa ddl e them '\.V1th nea rly a 
n1illion of expe n d itur e . to.gai~ nothin g. is mor e than 
ca n be conc e iv ed.; but th ere 1s no daub~ t.he ,113:me:' 
of th ese 'en1i;; ht ened' and. ' en~e rpr1 sm g. 1nd1-
vi du als will d esce nd to posteritr w1th an yt h ~ng but 
an unqualifi ed appr ova l: and . Justl y so. \\ e saw 
th e las t of th e fast throug h t ra in s t~ P ~nza n~c lea ,·e 
the -::t ·1tion at Pacl din l"to n. con:31s tmg of seve n 
T"ehi ~l;s dr awn by an~ engi n e built. ~n 184?- th e 
• Gr ea t \ Vest e rn '- and i t. is to be q ues t10ned if any 
ot.her r,1,il w:1.y in the k ingdom conlt! put on au 
eng ine des ign ed a nd bu ilt so long ~tgo to tak e ~uch 
a tra in at expr ess speed ove r th e d1s~ance . and keep 
tim•: . It is to be hop ed that r ct1ect10n and expcn
enc t' wi ll n ot cnn se direc to rs n!1d sha rer~,aldc rs to 
r e 1,eat of t :lis unrea .::01u.b 1L~ perto rmarn .. ' !..'. 
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lL-QUESTIONB .ANSWERED BY EDITOR AND ST Alrr. 

Speed of Saws.-F. W. G. (Poplar).-4'our 
questions are not so explicit as they should be, but 
perhaps I can help you out. The speed at the points 
of the teeth of your circular saw should be from 
8,000 ft. to 9,000.ft. {>er minute. As your saw is 
13 in. in diameter, this accords with from 220 to 250 
revolutions of saw per minute. The pulley on the 
sa"--spindle should not be less than one-third of the 
diameter of the saw-say, therefore, 5 in. in this 
case. Your engine runs 180 revolutions per minute, 
so the ratio of the pulleys on the engine-shaft and 
saw-spindle must be, for the lower spee~ : 

=t·ffi. This would give for the pulley on the 
engine-shaft a diameter of 6 in . If you have a 
12 in. pulley on the engine-shaft . . you must put a 
10 in. pulley on the circular saw spindle, unless you 
have an intermediate shaft. If you are going to cut 
hard wood-such as elm, ash , beech, etc.---your 
surface speed should not exceed 6.000 ft. per minute. 
'11he band saw should run at a slightly higher speed 
than the circular saw.-F. C . 

French Timepiece.-H. J. G . (l\ .... o .A.ddress).
The spring at the back of the clock is to hang the 
pendulum on ; it is usually two strips of steel ribbon . 
with a little piece of brass fixed to the ends, through 
which is passed a pin on which the pendulum is 
hooked. If the clock will not go when the pendu
lu1n is hung on this pin, it may be that it is not in 
beat~ or that the spring is bent or buckled, or one 
of the ribbons is broken. See that the spring is 
perfect and that it beats or ticks level, and that it 
swings to and fro with a smooth, steady action; 
if it wobbles, throw the spring away and get a new 
one fitted: any clock-maker ·will do it for a few 
pence. If it still ref uses to go, something more is 
wrong, but as it goes ,vithout the pendulum , I an1 
inclined to think it is one of the foregoing faults.
A. B. C. 

Woollen Machlnery.-KERRY LAn.-Weknow 
of no peFiodical of the kind you require. 

Re-graining Woodwork.-W. G. G. (Homsey). 
-If the old work is very rou gh or blistered, this 
must be removed by "burning otf '' or" pickling off" 
with a paint solvent. If in good condition, rub 
down the surfaces with pumice-stone and water. 
Paint one coat of" sharp '' colour , then stop holes 
and crevices, and "ground" with the desired colour. 
The paint had better be mixed for you at any oil 
and colourman's to the reQuired shade ; have it 
made up thick, and then dilute a portion with tur
pentine only for the first or" sharp" coat; then for 
the "ground' ' use the remainder with equal parts 
oil and turps. Upon this ground you spread the 
semi-transparent graining colour. This you must 
also purchase, and it is possible you may be able to 
decently spread it, and then "plain comb" it with 
st ee l or leat her graining combs. A coat of varnish 
is the last ooeration. If you are in earnest, study 
the exhansti, -e series of articles on Graining in 
"\-rol. II. If you want a hoeby requiring as much 
study and practice a.s the violin , you will find snch 
in the art and practice of graining.-DECORATOR. 

Limewa sh. -T\:"'RA.XYRE .- Russian tallow, beer 
·washin gs ra ,v lins eed oil, and boiled oil are amongst 
the rnan y articl es used in different localiti es for 
adding to lin1e-wash for exterior walls. The simple 
addition of the first-named- say , 1 lb . to the gallon 
of colouring - is a useful and inexpensive combina
tion . Anothe r recipe is the addition of alum and 
soft soap, 1 lb. of each dissolyed and well mJxed 
in to two gallor.s of wash, or 1n these proport1ons. 
Two good coatings of this s~ oul~ g:ive you a. pleas
ing and fairly durable exterior finish. For crean1 
or butr to nes add dry ochre to the lin1e befor e tb c 
addition of th e other ingr edients. This colour. 
combined with dry umber , makes a series of soft 
drab tints; ochre alone n1akes a rather harsh 
and' ' starinc:,'' tint. Fo r neutral gr ey or slate colours. 
ad d t h e pig:::,ment termed" blue-black." All these 
colours are cheap, th e two former about lid. per lb., 
th e latter from !d . to 6d.-F. P. 

Marine Engineer. - !- F . (_4ppl cton, JTl 'id.nes).7 
If our corr espo nd en t w1ll r efer to \VORK, No. 12a, 
Yol. III., page 331. and also to No. 126 o_f same vol., 
pa ge 349, he will th ere find the informat1o_n he seeks, 
whi ch he sh ould carefully read and conside r to sec 
ho w he is si t uate d in regard to bein g ab le ~o n1~et 
th e r equired conditions . If thi s does not gi,e h11_1\. 
th e information be seeks, if he ,vill let us know his 
ditli cn lt y, per haps w e may be abl e to put him right. 
-C. E . 

Heraldic and Inscription Engraving. -
\V. J.B . (Lon donderry).-T his subj ect is coming on 
in \VORK. 

Electrical Engineering. -SUS PENSE.- A.t p~
ien t the pro spects of this prof ession a r~ g4?od, as 1t 
is certain th ere will be a development of this bran ch 
of engine er in g in th~ ne~r future for pu_rposes of 
t r ac tion as we ll as li ghting. If a n1an 1s already 
work ing in th e eng ineering shop of a firm ~ an 
ordin ary i.vorkma n, h e may, by show 1ng exceptional 
abilit,· be ab le t o ri se to hi g h er g rades; but th.e 
usua l° ~1ode of en ter ing the pro fess ion is as a pupil 
to an elec trical eng in eer. Pupils _pay down a sum 
vary in g fron1 £ 100 to £300, and s1?:n an agree_ment 
for thre e years . Your best plan will b~ to write to 
se ,·eral of th e n1ost emin ent firm s_. stating your re
qu ire ments . and ask th em ~o give you a chance 
when a va ca ncy occu rs.- G. E. B. 

Oxygen Generator. - Oxv.-I can not obli~ you 
w it h det ail ed inst ructions on the way to ma e fn 
oxyge n ~Pnerato r aud accessory apparatus or 
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n1a~ic-lante rn work. The necessary HlustratiOJ)S 
and details ·would take up too much space 1n 
·· Shop."-G. E. B. 

Stitch for Texts.-INDOMITABLE.-If you want 
to give a good effect to your work without spending 
too much tin1e oyer it, I would advise yon to em
broider the letters in the style shown in Fig. 1. 
Outline the letters in gold, and fill in with fancy 
stitches. l\fany different sorts of gold can be used, 
but the n1ost inexpensive is the Japanese gold, 
which can be purchased at any art needlework 
shop, the price for each s~ein _varying from 3d. to 
2s. It is laid on the material like a cord, fasten.ed 
down with overcasting stitches in thin yellow silk 
at a nice distance from each other. Then fill up 
the space between the gold with herring-bone or 
feather-stitches in four or five threads of film:ielle 
silk. Letters in this style are very quickly worked, 

Fig. 1.-Gold-bordered. Lettering. Fig. 2.-Dotted 
and Cross-backed Stitching. 

and give a good effect; but great care must of 
course be given to the colours. Bright gold with 
silk in a shade of "old rose,, ·would look very well 
on your satin. If you find it difficult to obtain the 
gold, or prefer to vary the sty le of work, another 
easy "\Vay of embroidering the letters is to do them 
in crossed back stitches, as shown in Fig. 2, and 
then work a row of French dots do-wn the centre. 
If this style is chosen, I should advise you to do 
them in two shades of silk : for instance, a dark 
terra-cotta for the outline, a pale tone of the same 
colour for the dots. vVith good taste for colouring, 
and with a lit t le fancy in the way of choosing the 
stitches , a good result can easily be gained; bnt 
you must r emember that if the letters are to look 
really well, the tracing must be firm and clear, and, 
above all, every line must be perfectly straight.
J. N. 

Automatic niodel Engine.-A LEEDS FITTER, 
-You will require clockwork in the box to work 
the engine; and I suppose you will regulate it to 
run a certain fixed time for a penny-say one minute. 
'l'h en if you get a clock movement with a seconds 
hand arbor, and put on it a wheel with one pin on 
its face, this pin may be held by an ordinary detent 
·with a long tail beneath the slot at which the coin 
enters. The penny falling on the detent-tail raises 
its point and releases the wheel, but ilnmediately 
returns - by a light spring, if necessa ry-and arrests 
the ·wheel when it has made one revolut.ion, and so 
remains until another penny is introduced. 'fhe 
engine V\'ill r equire a pulley on the shaft driven by 
a cord which passes down into the box and round 
a pulley on one of the motion spindles. 'rhe clock 
movement must be regulated by a conical pen
dulun1-not by one that swings-or its speed may 
be controlled by the friction of the mod el, to drive 
which you will require a powerful spr ing . If you 
·want th e model to run for longer periods, the stops 
must be put on slow er -moving wh eels ; thus, if you 
wish it to run five minutes at a time, twelve stops 
on the minute arbor wheel would control it. I do 
not know of anybook on this subject; but it is very 
simp le, the detent being the only addition to the 
clock movement.-F. C. 

Faulty Blind Rollers.-E. C. S. (Stok e Bishop). 
-You would never nJu.ke a satisfactory job of a. 
spring blind with ela stic. What you want is a pro
per "spring roller blind.'' 'fhese are 1nade with a. 
double spira l spr ing on a round iron rod going 
through the whole length of the roller, and squared 
at each end to fit into the blind brackets. One end 
of. the spring is secured to the iron rod ; it then 
winds up the rod to ,vithin about 4 in. of the other 
end . Another and larg er spring is then secured to 
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Section or Outer Case of Sprtng Roller Blind, 
showing Double Spiral Spring. 

this end of th e spring, and winds back over it as it 
were, and the remaining end is fixed in a t~rned 
wood block, turning freely on th e iron rod at the 
Ba me end. from which the s pring started. Another 
corr esponding wood block is then passed on to the 
ot h er end , a.nd a bra ss washer is jam1n ed tightly on 
th e iron rod at cac .h end to keep the wood blocks at 
the prop er di stance apart. A tin tube is then passed 
ov er· the wh ole, and Becured to the wood blocks at 
each en d . A brass ca.p is then fa stened to the ends 
of th e wood blocks for th e sake of appearance 'l1he 
bliuil material is sewn tightly round this tin "tube 
w.nd t.he action of pulling th e blind down winds up 

the spring. It is then secured at the bottom, and 
when released, of course, sprinp;s back a.gain. 'fhe 
sketch given shows the roller, with the outer tin case 
partly removed to show the spring: A, double spiral 
spring: B, iron rod squared at ends; c, brass 
washers jamn1ed on iron rod; D, wood blocks ; E, 
inside of tin case. When a spring blind is used for 
an ordinary ,vindow, there is a s1nall lever arrange
ment, catching on a cog-wheel attached to that en_d 
of the iron rod where the spring is held, and this 
prevents the blind springing up when it is pulled 
down until the lever is raised by 1neans of a cord. 
If the spring of the blind does not quite roll it up 
when it is released. it must be "charged "-that is, 
you roll the blind once or twice round the centre 
iron rod in the same dlrection that it goes when it 
is pulled down, and this, of course, winds the spring 
up, in addition to the winding it gets when the 
blind is pulled down. Spring blinds for an ordinary 
window working with a cord always require 
"charging,'' but this is done in a slightly different 
way on account of the lever before mentioned. I 
think I have said enough to conYince you that it 
would be cheaper to buy a blind of this description 
than attempt to make one, unless you are used ~o 
this class of work, for you would have to buy nearly 
everything separately before you could make it. 
and you would :find that you had pa.id more for the 
different parts than the whole blind would cost 
you. '!'here is a cheap class of spring blind roller, 
sold for about ls. per foot run, at nearly all large 
ironmongers. I think it is made in America, and. 
although it is not to be compared with the sort I 
have described, I fancy it would be just the thing 
for the inside or outside of your doors. 'l'he only 
thing is, it might not be possible to get the exact 
length you want, but I have no doubt it could be 
shortened. If you watch the "How to Do It" series. 
in Vol. IV., there will be an article on all kinds of 
blinds.-E. D. 

Englnewright.-C. E. C. C. ( Ohesterfielcf).-To 
be a qualified enginev,right-i.e., a man capable of 
setting out and executing the work required in the 
making of stean1 engines-he should have served a 
regular five or seven years' apprenticeship to an 
engineer or firm engaged in work of this kind, and 
his certificate is the indentw1·e under which he 
served hia time, and by means of which he is 
distinguished from the 1nere ··handy n1an," driller, 
cock-turner, or shovel man, who, though perhaps 
capable at what they have been accustomed to, are 
not 1nechanics, nor capable of using the tools on 
jobs of this kind. vVe see no way by which'' an 
engineman of twelve years' experience" can be 
qualified as a mechanic, and he would be too old to 
serve his time to make him one. 'I1he ter1n 
'' nominal horse-power" is of no significance in 
regard to the power an engine will or can be made 
to develop, inasmuch as it takes no account of 
pressure. speed of piston, number of revolutions, 
or length of stroke, and, amongst engineers, is con
sidered obsolete. 'fhere is no fixed rule by ·which 
every maker abides on this question. One vvill 
reckon 10 circular inches of piston as equal to one 
nominal horse -power; another, less; another, 
more. Some years ago we completed a set of 
drawings for a horizontal engine ·with a 12 in. 
cylinder by 2 ft. -stroke, which would be called a 12 
or 14: horse-power; but when she was set to work 
with 80 lbs. steam, and running at 200 revolutions 
per minute, gave by indicator exactly 100 horse
power ! Where was nominal hors e-p ower in this 
case 1 Some makers also calculate so 1nany square 
inches of piston per horse-power in place of circular 

· inches. To calculate the square inches in a piston, 
multiply the number of inches in the diameter by 
itself, divide the product by fourteen, and multiply 
the quotient thus obtained by eleven, which gives 
the numbe~ (!f square inches in the p_iston; and this 
number, d1v1ded by the number of inches allotted 
to the horse-power, will give what you ,vant, but 
which is of no use as regards the actual horse
power.-C. E. 

Latin Inscription. - DEVONIAN.-" Merito, non 
gratia: '' By merit, not by favour;" Non gratia sed 
n1erito:'' Not by favour, but by n1er it; or '' Meri tum 
ante gratiam": Merit before favour. Any of these 
three will do. - F. B. C. 

Cheap Electric Lamps . - C. J. (R edhill ). -
Lamps of 10 c.-p., ·with holder complete, at 6s. 6d. 
each, cannot be said to be cheap. They ought to be 
obtainable for half that surn, and could be profitably 
produced at th e lower figure if healthy competition 
was not strangled by selfish monopolists. I cannot 
recommend the 5 c.-p. lamp at 3s. ·without seeing 
and t esting a sample lamp. If your friend (l\1r. 
Wells) will send me a sample, I shall have pleasure 
in r epo rting to the Editor my opinion of its value. 
G. E. B. 
' Organ Bullding. - T. D. (Liverpool).-Writ e to 
Messrs . Beales & Son, Organ Builders, Limes Road, 
Croydon, Surrey. 

Silver-plating Solution.-H. E. (Eastbourn e). 
-The best solution for silver-plating is that of the 
double cyanide of silver and potassium di sso lv ed in 
distilled water. The solution should contain 5} oz. 
of the double salt in each gallon of water. Double 
cyanide of silver is formed by adding cyanid e of 
potassium to a solution of silver nitrate as lon g as a 
precipitate is formed, washing this in w,tt.er, and 
dissolving the wet salt in a -strong solution of potas
sium cyanide. Full directions were give n in No. 
112, pane 118, Vol. III. of WORK, und may be found 
in the 'Electro-plat er's Handbook/' advertised on 
page 8, Vol. IV. of WoRK.-G. E. B. 
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Electric Tricycle.-CYCLJST.-1 am not yet in 
n. position to describe an electric tricycle. .l~ .. nother 
electric tricycle has just be e n n1acle and patented 
by a young 1nn.n of Crowe. If CYCLIST could pro
cure his address, possibly he might be dispo ~ed to 
give him some information on the subJect.-
A. S. P. I 

Mecl1anical Escritoirc. - D. B. (A11rsh '1:re).
You display considerable inecbanicn,1 ability in 
your invention, and as the details n1ay prove 
useful to smne of our reader s, I will re
produce them, adding letter ed refe renc es and 
a further explanation as I d eem correct. In 
the present sketches, A is a door, to which is 
attached a bar, B, that in turn being seenred to 
bar c. Bar c is pi voted to the side of the ese ri· 
toire within. To the top of thi s la st-me lltio nccl bar 
is fastened the end s of two cords, oue pass in g over 
a reel, D, under reel, E, connected to one end of 
spring, F, and finally passing frorn the other end of 
the spring to the bracket, G. Th e r emaining cord 
passes from the bar, c, over re el D, down the back 
of the job; then a spring interven es, and finally it 
passes under reel H and to the foot, r. Another 
cord passes frorn the lower end of bar c, over reel 
J, under reel E, then turns in a diagonal direction 
horizontally, and finally to the end of bar K (plan, 
Fig. 3J, which bar is pivoted under the board, L, 
its opposite end tra v~lling i~1 a ~.uadrangul~r gro9ve 
for1ned by a bent wire, as 1n ] ig. 4, the \v1rc being 
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Fig.1. - Door and Parts. Fig. 2.- Door an~ Leve!s· 
Fig. 3.- Cord Plan. Fig. 4. - Bent Wrre, k m. 
thick , with Eye for Screw, the other end 
penetrating the Wood. 

attached to the bracket, G. Another cord passes 
fron1 the lower end of th e lever, c, over r ee l ,!, 
down the back of the job. under reel H, and 1s 
finally secured to parts exact ly resemblin g tho se 
just de scribed in Fi g . 3, and connected to th~ feet . 
Upon opening the door, A, the lev;ers are adJ1:)Sted 
as shown in Fi g . 2 (which, you ,v11l observe, 1s an 
add ed diaO'ram to facilitatB explanation s), and cords 
are pulled

0

whi ch move the upper and lower bars, 
K they opening brack ets and feet to suppoz:t the 
dbor and n1aint ain t h e job's stability r espectively. 
You say that the brack ets and feet a~e pull ed back 
by the spiral springs, but I do not qu!te und er~tan_d 
the ir utilit y . I will te ll you why. vv hen the Job 1s 
open ed th e brackets and feet would pull the cord 
attach;d to them and the top of the bar, ~, r espec
tiv ely, and as bar c give s way ~t its top, I s!10~ld 
hav e thou ght that upon rep la cin g the door 1n its 
vertica l position - t h e top of t he bar, c, then return
ing to the pos ition s l!o-~vn in Fig_. 1-- the cord s th en1· 
selves would be sufhment to w 1thdr aw to. th e car
case the brackets and feet. I ha ~e tried your 
arrangeme nt by n1ea ns of ~ut -out piec es of_ ca_rd
bon.rcl and shou ld sa y that 1t proves very ettect1 ve 
for its ' purpose. - J. S. 

Paint-grinding Machine.-P ATENTEE. - 1 much 
re gret 111y inability to ass ist you, since the ordinary 
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paint n1ill is probably of the kind you are acquainted 
·with. At the san1e time, I see no re aso n why paste 
Jmint could not be ground in such. Are you certain it 
·would •· set before you received it" l I think not, 
unless you add a strong drier to the oil and red 
lead . In any case, you would get a finer product 
tro1n a ~rind.er than any home milling. Write 
\\ yil.kinson, Heywood & Clarke, Caledonian Road, 
N ., var ni sh and colour 111akers, for a quotation; or 
to Crowde n & Garrod, Borough, London, S.E., if 
yo u m.ust mill at home . They rnay be able to help 
yon get a machine. l\iention WoRK if you write 
thern. - LO~DON DECORATOR. 

Philomela.-ANXIOUS ONE.-If you will refer to 
the article in No. 161, you will see that I indicate 
approxi 1nat ely the size of the instru1nent. Roughly 
speaki n g . you have only to consider the pitch of the 
open stri ng s. and if you follow rny directions and 
take your chief measurements from a tenor (or 
viola), you will not be far out. I think I am correct 
in say ing that the proper dimensions for the latter 
instrument were given in the admirable papers on 
, ~iolin n,laking which have already appeared in the 
pages of vVoRK, but not ha v ing the volumes at 
hand at the moment, I cannot refer you to the 
specific number or page. As regards the outline of 
the body of the philon1ela, much remains in the 
w ay of scope, and yon 1nay make it any shape 
you please, provided yo·u make provision for 
bo :·oiHg, in the shape of a .. \Yaist." For this reason, 
comn1o n sense ,vill tell you that the n1andoline 
shape you suggest ,vould not answer. You may 
certai nly n1ake it guitar shape if you wish-indeed, 
n1any Yiolins are n1ade of that forn1 in Italy--but 
you will. in doing so. escape very little, as the ribs 
h ave still to be formed, and it is as easy to rnake them 

WORK. 

Type-Writers. - CLERK writes:- ''I want to 
purchase a type-writer, and shall be glad of opinions 
as to the best n1acbines." 

Banner.-E. M. S. (Brighton) will be obliged to 
any reader who will give her the design for a Purity 
League banner. 

Half -Plate Camera. - A. G. (Larnbeth, S.E.) 
writes:-" I wish to make a good half -plate camera 
folding tripod stand, dark slides, printing frames' 
and other requirements for a photographic outfit 
such as a carpenter could make. A few practical 
hints would be gladly accepted ; also the best book 
of instructions suitable for a beginner." 

IV.-QUESTIONS ANSWERED BY CORRESPONDENTS. 

Bird Kite.-J. W. B. sends H. N. (Ipswich) (see 
No. 164, page 126) the following directions on how to 
make a bird kite which will fold up like an um
brella, viz. : Procure a thin piece of calico 2 ft. 8 in. 
by 3 ft. 9 in., and cut into the shape of a bird, as in 
Fig. l, and paint it as you desire. Fig. 2 shows the 
framework on which the calico is stretched. Pro
cure a stick of common deal an inch square (A A) 
2 ft. 8 in. long, and split it up middle from bottom 
1 ft. 9! in. {A to B) ; then tie it there with fine twine, 
to prevent it splitting any further. Place a small 
piece 1 in. long 3! in. below the tie at c, to keep it 
open and form the tail Now get two pieces of 
cane 2 feet 2 in. long and 1 in. in circumference or 
! in . in diameter (D to D and E to E). Cut a shaving 
off whole length of each, to allow them to lay flatter. 
Rivet both canes to centre stick 8 in. from top at F, 
and 4 in. from the ends ot each cane, so that they 
n1ay overlap each other -! in., as shown in Figs 2 
and 3. Shave them down at overlapping sides so 

to one shape as to another; a mould 
rn nst, in any case, be first made. I shall 
be p leased to hear that you have suc
ceeded, and shall be glad to answer any 
q nestions you n1ay find it necessary to 
put to me.-OLD TEACHER. 
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Shorthand.-H. E . H. (Bridgnorth). 
- You are right; it would not be ·wise to 
thro,v up a certain situation for an un
cer tainty. I should advise yon to ·write 
and state your case to the Emigrant's 
In form ation Office, 31, Broadway, "\Vest
rninster, London, S. \V. rrhis office has 
been estab lished by Her Majesty's 
Government for t h e purpose of supply
ing useful and trust worthy information 
on the subject of emigTation to the 
British Colon ies, and i t is under the 
di recti on of the Colonial Office.-F. B. C. 
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Improvement on a Patent.-F. C. B. 
(Blandford) .- In reply to the question 
of our correspondent , ·we cannot do 

~·--------·-- J 9 ---------------::.:it 
l A · ' 

Fig ., 1. I 

D E.I 

(No. 175-July 23, 1892. 

""\VORK '' PRIZE SCHEMEy -

SECOND COM PETITION. 

FoR the three best suggestions for a new 
domestic appliance, household article, or 
labour-saving tool of general utility, the 
following prizes will be awarded-

First Prize, £3 ; 
Second Prize, £2 ; 

Third Prize, £1. 

CONDITIONS AND RULES OF THE "USEFUL 

HOUSEHOLD ARTICLE" COMPETITION. 

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

Each Description to be signed with an original 
nom de plmne, and to have the writer's real nan1e 
and address securely attached to the manuscript 
in a sealed envelope. 

Each Suggestion should be fully described in 
I respect to its purpose, construction, and work

ing, and, where possible, should be 
illustrated with a drawing of the 
article itself and its various parts to 
elucidate the description. 

A Suggestion not illustrated will 
have an equal claim in the competi
tion provided the description be suf .. 
:ficiently in detail to convey a full idea 
of the article suggested. 

In the work of judging r egard will 
be had to the practical nature and 
utility of the suggestions, and their 
prospective popularity. 

Th e Prize Suggestions and Draw 
better than place before him what the 
law has laid down on this subject . Jus
t ice Tind a l has sa id :-" "\Vhen a party 
ha s obtained a patent for a new in ven -

Fig, 2. Fig~ 4. Fig. 5. 

tion made by his own ingenuity, it is A. 
not in the power of any oth er person, 
simp ly by varying in form or in other 
immat erial cir cumstan ces the natur e or 
subject n1atter of that invention, to ob
tai n eit h er a patent for it himself or to 

ings, and any others, to be published, 
jf desired by the Editor, in WORK, 

but the copyright thereof to remain 
with the a uthors. 

Fig. 1.-Bird Shape. Fig. 2.-Framework. Fig. 3.- Cane Pieces. 
Fig. 4.-Gummed Calico Arrangement, etc. Fig. 5.- Tail. Copies of 1ISS. and Drawings to be 

reta in ed by the competitors, as in no 
case can the return o:£ l\fSS. be undertaken. use it without the lea Ye of th e patentee, be ca use 

that ,vould be in effect and substance an evas ion of 
the right ." V i ce-Chancellor Malins has held th a t 
·• No doubt a man n1ay make an invention which is 
partly co, ·e red by a n existing patent , but he cannot 
u se it without the lic ence of th e pat entee. He n1ay 
,vait for the expiration of the paten t, and take out 
one himself if hi s in ve ntion be novel, and the 
patent will be valid "- -assun1ing , of course, that it 
posses ses a ll. the point s required to make it on e. 
T h e only cour se we ca n advise our cor res pondent 
to follo,v wou ld be to a scertain if the patentee 
wou ld grant him a licence to u se an improvement 
or to apply it to th e apparatus, and on what terms, 
tak in g ca re not to d escribe th e frnprovemen t so 
t hat the patente e wou ld know as rnuch about it as 
the inv entor , and t hen, when he had ascertain ed 
this f ac t, h e might put his matter in the required 
shape to apply for a patent .- C. E. 

111. - QUEST IO NS SUBM:JTTED TO READERS. 

* • * The attentfon anrl co-operation of readers of WoRK are 
invited fo r tlds section of "Shop." 

Ma gi c-Lantern Sheet Frame. - B. N . (1Vorth 
Sea.ton). - Co uld a ny of the corre spondent s of your 
va lua ble paper inforn1 n1e how to rnake the above, 
so that it can easi iy be fitt ed toget h er , ancl at the 
sa 111e t.irne be light to carry about i ·~ 

Ha irdressing. - T. D. (N ewcas tl e-on-Tyne) will 
1hank anv r ea der to be so kind as to give hi1n the 
addre s s of some firnl who v\'OU1d supply what is 
n ece ss ary for fittin g-up and opening a. haird resser's 
shop, and who would tell hin1 exactly what would 
be r equired. 

Racing Cutter Yacht. -- F . C. B. (Glasgow) 
w ri tes: - " '\,Vill an y r eader obli ge by giving- me in
struct ions how to mak e and rig, frorr1 a 8olid piece 
of ,vood, a racing cutt er yacht, abo ut 3 ft. 6 in. 
lon g '?" 

Gondola . -Co~sTANT REA DER ·write s :- " Will 
any r ead er kindly give me a d es ign, w1th parts, for 
building a go ndola ~for a small strearn of wa.ter 1" 

Plate Chest. - CorrNTRY CARPEXT.ER will thank 
any fe llow-r eader of vVoRK for particulars and 
diagrams for con structing a plate chest . 

that they may lay flatter , and to secure them from 
slipping, as in Fig. 3, get two rings of cloth elast ic, 
and slip them round the cane ends, as shown at 
nt E 1 • Next make two canvas pockets; sew one to 
each end of wing of bird to hold ends of cross ed 
canes. At the widest parts of wings place a strip 
of thin cane; glue it to calico, and glue over it a 
narrow piece of calico (H H, Fig. 4). 1,o attach it 
firmly to wings, fasten a piece of string between 
ends of wings and top of kit e. Shape the head and 
beak of bird with some small wire, n1aking a 
lit tle notch in centre stick for it to fit neatly into, 
and tie it to the centre stick with fine twine. In 
cutting out the calico, ren1ember to leave about 1 in. 
over to glue and lap round t h e wire of hea.d frame, 
as indicated in the diagram - Fig. 4. 1,he tail portions 
of kito. are fixed to uprights by pieces of thin can
vas about 8 in. long and 2 in. wide gl ued over them, 
and also over the split parts and wedge, as shown 
by the marks in Fig . 4. 1,he loop to which ~he 
string is attached is passed through centre stick 
3~ in. from top and 11 in. fron1 each tip of tail. 
"rail cups are best for this kite, as shown in Fig . 5. 
They are n1ade of thin calico 3 in. in depth and 3 in. 
in ciian1ete r. li ke jelly-bags ; a piece of thin ·wire 
forms the ring. Fasten thein 6 ft. apart, and four cups 
will be sufficient for this kite. Square, folding, or 
other kinds of kites may be made in a similar way 
wit h a few alterations." 

Pitcb.-1\L (Bishop Auckland) writes to .T. J. 
(Barrow-in-Furn ess) (see No. 171, page 238) :-" rrhe 
following recip e is giv en in Vol. I. of \V ORK : 9 lbs . 
of emery or fine brick-dust and emery in equal 
pa1·ts, 2 lb s . pitch, 1 lb. resin, 1 candle, or its equ1 va
lent in tallow." 

V.-LET TERB RECEIVED. 
Questions have been r eceiv ed from tbe following <"one s

r,ondents, a.ndanswers only a.wait sp ac e in SHOP, up on wh ich 
there is great r,r esE\11re :- IlEADKH. OF" WonK"; J. B. ()fan 
chest e·r); A . F . {New Ro ss) i H. K. (Hulm e); E . B. (B ex h ill -on 
sea); D. W. H . (Duk estown); W, G. (L eedB); A. Jf. ((Jla s11ow); 
T. ·w. D. (Gla..srww ); R. G. (N eath); J. \V. B. (H udd( !r1:-J11' ld l ; 
H . IL H . B.. H. (A shbu-d e-la -Zol! ch ~; W. C. (llaslow) : .T. B. 
(Gl<t Sf/OW); ,J. G. (Edi nburgh , ; D. (~. (lVa/ls en d-~n ·'l'yuc) : ,v. H. 8. (Sout hampto n ,; ll . D. 'I' . (},Ja.r .1Jl clJ01,e); ::;. U,ou:cr 
Clapton) : R. A. H. (London); A You:-.G RRADIW ; (i. & G. 
(Sou thport): R. W. B. (Har ebell St.); lt:r.:Arnm OF '' \V o1~K" ; 
R.H . (L\oUin qlwni); .T. H . A. tSout.hwark ) ; H. 'l'. H. (1'/1tr.-.k) ; 
DYNAMO; G. P. <London) j BIHKillWK CO:!l lPA NY j H KATH
Fll .:T,DS ; .J. L. (lVimlwrne); J. W. N. l Glasoow); E. E. (North
am.ptonJ j A. 11·'. (Hu.lif ax). 

Th e Editor of WORK will supervise the judging 
of th e Suggestions, an d the selection as de
t ern1ined upon is to be final. 

All n1anus cripts int ended for the "Useful 
I-IouseholdArticle" compet itionmu stbeadd ressed 
to the Editor of '\V 01tK, c/ o Cassell & Co., Ld., 
Ludgate Hi ll, London, E. C. They must reach 
him on or before SATURDAY, JuLY 30, endorsed, 
"U seful Hous ehold Article " Competition. 

SALE AND EXCHANGE. 
Victor Supply Co ., Grimsby, sell Mail-cart Wheels and 

Parts. Lis R 

Caplatzi's Cheap Technical Coli~ctions .em
bra ce most things eiectrica l, optic al, mecham cal, chem1c~ , 
photograph ic, model s, materials. Ca talogues, 2d .- Chemcs 
Str eet, Bedford Square . [ 9 R 

Technical Schools .-T o Amateur ivlechanics.-We 
ar e boua:fid e m akers of nearly 4 00 varieties of la~hes-:-; 
tr eadle and stea m pow er - saw benches, and engmee rs 
tool s etc . \V e sell for cas h or on hire purchase. Call 100, 

H ou~d sdit ch i L ondon. All co rrespond ence to BRITANNIA 
To o L F ACTORY, Colc hester. State pr ecis e requirements. 

To Amateurs and others .-Or<l er your lathe and 
oth er tools befo re th e busy season . Ca ll 10 0 , Hotndsditch, 
London a nd see la rge stock, new and second -hand, or send 
two sta ~p s for 1'1onth ly Reg ister, containin g over 4, 000 lots 
of eng ine s, t ools, etc., on sale, or wan~ed.-EoITOR, 
Br itann ia Too l F ac tory, Colchester. Wnte and stat e 
requ irements. 

Lettering and Sign-Writing ~de Easy.
Also full- size dia gram s for marking out eight a lphabets, 
only 1s.- F. COULTHARD, Darlington Street, Bath. Note. 
- 1 00 Decorators' Sten cils (60 large sheets), 2s. 6d. 

100 Fretwork De si gns (new), 100 Car vini, 100 

Repom se, 30 Fret Brackets, 100 Sign Writer(, Stencils (all 
full size) 300 Turning , 400 Sma ll Stencils. Each packet, 
1s.; pos

1

tage free.-F. COULTHARD, Darlington Street, 
Bath. [1 S 
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