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principal feature of the engine is the vaporiser, which we 
hope lO dPscnbe in a future issue. 

'!'he engine which wnA enlcred for the competition by 
Edward Humphries and Co., Limited, P crshore, was 
deaigned to give 12 brake hor11e-powcr. It bas a cylinder 
l Oin. diameter by 15in. stroke, and made 220 revolutions 
per minute. Unfortunately the engine bo.d to be with· 
drawn after the third day's trial, owing to a leakage 
occurring from tho water Jacket into the air valve pocket, 
which interfered with the proper combus tion, and ct~.used 
heavy firtng through the exhau"'t pipe. The first day's 
run wa<~ up to the stnted load of 12·2 brake horse-power, 
using through an eight hour-.· run 74 lb. ll oz. of Royal 
Daylight oil. On the second and third day the leakage 
was so b::~.d M to interfere with the load, ancl the engine 
hacl to run on a 10 brake hot·de·power load to keep going. 
On opening up tho cylinJor, by request or the judges , 
the liner was found so rusty and lubrication absent, that 
it was decided not to run again and spoil the piston and 
liner. 

Amongst the new implements competing for the Agri· 
cultural !:lociety's silver medals wo.s a dibbling machine­
Marsh'& patent-exhibited by Ransomes, Sims, and 
Jefferies, Limited, Ipswich. This is intended for planting 
sprouted and seed 
potatoes, cabbages, 
&c., either on the flat 
or ridge. The machine 
is illustrated herewith, 
the dibblers are shown 
at A and D. They are 
pushed into the ground 
o.t regulur intervals of 
12in.,l4in., or 16in., by 
the cranks and rods 
shown directly above 
them. These cranks 
are driven by gearing 
from the road wheels , 
and the intervals are 
varied by means of 
the three chain wheeiK 
shown at E. The ver· 
tical rods which carry 
the dibblers have 
guide bars F attached 
to them, and aA the 
rods descend and 
ascend a rotary motion 
is imparted to tho 
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with the greatest regularity, according to the width of 
hoes u secl. 

• John rrowley and Co., Limited, Sheffield, exhibited o. 
new p otato ro.iser designed by Mr. Battersby , a. practical 
farmer. This machine, besides raising the potatoes, 
separates them according to si1.e a.nd delivers them into 
hampers. The machine includes a large inclined riddle, 
which gives it a somewhat ponderous appearance, but the 
combination is said to work well. 

I£ tho show was not quite so exbensively patronised b.v 
the makers of s team engines as is usual, there was 
nothing wJ.nting in quality . There were, however, singu· 
larly few new features ot· even impro\'ements of any 
importance. Exception must be taken to this statement 
in the Gase of MMshall, Sons, and Co., Gainsborougb, who 
bad an attracti\·e stand, on which were shown traction, 
portable, and Rtationo.ry engines. Among the last-named 
type should be mentioned a handsome horizontal engine 
with a single cyinde t· 12in. diameter by 30in. stroke. T his 
engine is designed for working at 100 lb. pressure, and had 
a ruodified trip valve gear and double-beat steam a.nd 
exhaust valves. The workmanship and general finish 
displayed in tbis exhibit were extremely good. Another 
stand which well repaid a visit was that of Robey and Co., 

dibblers, which causes 
them to mal<e and leave RANSOMES' DIBBLING MACHINE 

clean well · defined 
holes. T he vertical rods are governed in their motion 
by connecting-rods, which cause the dibblers to enter a.nd 
leave the ground at the right angles. At C and D are 
shown flat inclined pressers which smooth off the top of 
the ridges and make the depth of the holes uniform. To 
alter the implement to suit rows of different widths, the 
dibblers are put on to the rods excentrically, wh ich gives 
a variation of Bin. on either side. The depth of boles is 
regulated by the wheel at the back. 

Another new appliance entered for the meduls was a 
road-raring machine, made by Mr. W. A. Maclaren, 
R oya Exchange, Leeds. Although classified as "new," 
this apparatus bo.s a lready proved itself a success. It is 
in tended to be attached to a roo.d roller, and is lil<ely to 
prove o. great l abour-sn.vor in rural districts. An iiJus· 
t ration and description of the machine were given in T u e 
ENOIN&En of .Juno 29t~1, 1900. P. C. Southwell and Co., 
Southwark-street, London, showed a new and inexpensive 
implement of Amcrico.n origin, called the Ohio hay-loader, 
which is intended fot· attaching to the back of a bay cart 
for picking up the hay and automatically delivering on the 
car t. Tbe device is extremely simple, cfl'ecti vein operation, 
and light of draught. It consists of an inclined platform 
carried on road wheels, ft·om the 
axle of which chain gearing operates 
a set of reciprocating forks, which pick 
up the hay and cn.u!le it to travel up 
t he platform, and fino.lly deposit it on 
the cart. The Dairy Supply Com· 
pany, L imited, l\Iusoum·street, Lon· 
don, exhibited the Kri>hnke sand fil ter 
for milk. Dricfly, it consists of a 
cylindrical revolving drum mounted 
on hollow trunnions. This drum is 
divided vortico.lly into three chambers 
by partitions. Ono of tho partitions 
is p orforn.ted over its ent ire surface 
like a siovo, while tho othor partition 
is por£oratod only on tho underside, 
forming a small a rc· shaped sieve. The 
central cho.mbor contains fine sn.nd, 
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but is not entirely filled. Tho side chambers n.re filled to 
about one-third of their height with gravel. A central 
hole contnins a small nit· valve which, upon running the 
milk t ht·ough n.nd rotn.ting tho drum by means of the 
handwhecl, allows the air which hn.s collected in the 
fi lte r to escape. The mill< enters through one hollow 
t runnion, and flows through tho filtering drum into the 
first chamber ; forces its wn.y through the sieve partition 
and m ass of sn.nd contained in the middle chamber, and 
escapes th rough the small siovo of the second par tition 
into tho last chambot·, from which it flows through the 
other hollow axlo into tho receptacle for containing pure 
milk. The milk is thus relieved of it s suspended impuri· 
ties. Tho apparatus cn.n readily bo cleaned nnd sterilised. 

An implement of prov<'d pmctical utility, here entered 
as "now," but to which wo referred in our notice of tho 
Hmith fi old Club's Hhow laAt l>occmbcr, is illustrated on 
this page. lt is n. hoc for Ringling turnips, and iA mo.do 
by P .• f . Parmitct· and Co., 'l' il!bury, W ilts. Tts operation 
will bo readily unclorAtood from tho ongm.ving. T ho hoes, 
cnrrlocl on n. diso, n.ro (haw11 Lht·ough tho ranlc of rootA 
without gearing of n.ny Aorb. Tho hoes give a long 
drawing out o.s in hnnd work, pro.cticn.lly 11ingling th<' t·ootA 

Limited, Lincoln . The engines at Cardiff included an 
8 horse-power portable, a. compound undertype engine 
and locomotive boiler combined, with automatic governor 
and link expansion gear, made for a. working pressure of 
140 lb. We are informed that this class of engine is made 
up to 300 hot·se·power. Richard H ornsby and Sons, 
Limited, Ot·n.ntham, had a representative exhibit of their 
principal manufactures, comprising rortable steam 
engines, thrashers, and other agricultmn. implements of 
standard types. E. n. and P. Turner, L imited, I pswich, 
in addition to other exhibits, showed a novelty in the shape 
of an" Inkoos" mill combined with a wire cylinder flour· 
pressing machine, so that the product of the former is 
delivered direct into the ln.tter, where a separation i:: made 
of the fino h·om tho coarse. Whet·e wheat is the material 
treated, three separations are m~ually made, the product 
passing through at Lbe head of tiJe machine being fine 
flour, of which about 50 per cent. is obtained, that passing 
through at the tail end semolina and middlings, which is 
returned to the mill for re-gtinding, and that passing over 
bran and ofials . The arrangement is compact and should 
pro,·e most useful for the colonial markets. Another 
novelt,v on this stand is a vertical engine n.nd cross-tube 
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boilet· in which a liquid fuel is used. The boiler is of the 
ordino.ry pn.Ltern, but is fitted with a spray oil burner. 
In addition to the oil engine which we have described 
o.bove, Ruston, Pt·octor, and Co., L imited, had their usual 
display of ~igh-elass. fixed, portable and traction engines , 
o.nd thrashmg machmos of s tandard patterns. Traction 
engines ancl road locomoti vcs were shown by A veling 
and Porter, Limited, Rochester. T his fhm also bad on 
view a steam t·on.d roller, fitted with Morrison's scn.rifier, 
a substantial apparatus , in vol \'ing the use of neither 
sho.rting, belting, not· complex gearing. Clayton and 
Shuttleworth, Limited , Lincoln: Richard Garrett and 
Sons, TJeiston, Suffolk; Thomas Green and Son, Limited, 
J,ecds ; W. Tnsl<er nnd Son, Limited, Andover; Ran· 
someA, HimR, and .l cfl'orios , Limited, T pswich ; .T ohn 
FowiN· and Co., Limited, J.cods ; tho Wantage Engineer· 
ing Compn.ny, Limited; William Foster and Co., Limited, 
Lincoln ; C'harlcs B m·roll o.nd Sons, TJimitocl 'l'hetford · 
\\'n.lliK o.nd Htoovons, 11asingstoke; E. Foden Hons' 
and Co., L imited, Hn.ndbnoh, were all ropr'osentcd 
by th<'h· nsnn.l mn.nnfttCtlll'es. Taylor and Hubbn.rd 
I .cico!ltor, hnd n.t work two 1ocomoti vo steam crane~ 
orr; ton ~o~ n.ncl I l ton!! lifting co.paC'it,r. Tn C'OIInection 
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with these a new form of automatic bucket, with 
drop botto111 o.nd !'!elf discharging gear, suitable for 
suspending from the Jib of any crane, was shown . 
The de\·ice is of sufficient interest to m erit a epecial 
illus trated description, which we hope to gi\'e in an 
early issue. 

Last week we alluded to the ice-making plant for 
which the firm or .T. and E. Hall, Limited, had obtained 
the special pri1.e. The machine used carbonic anhydride 
(CO.,~) as the refrigerating agent. It was driven by one of 
Tangye's oil engines, and requires only 2 horse-power to 
drive it. There is an ice tank, in which, during the 
judge's trial, ice was made at the rate of 10 cwt. per day. 
There was also exhibited a c amber fitted specially for 
keeping dairy produce, and which is maintained at a low 
temrerature by a large quantity of brine contained in a 
stee vessel, which brine, being cooled by the machine, 
continues the cooling action in the chamber for long arter 
tbe machine is stopped, thus saving long running of the 
macbine, and any Sunday work. T he machine is ex· 
tremely s imple, and can be worked by any labourer of 
ordinary intelligence. 

CAST IRON P I PE IN THE UNITED STATES. 

SrncF. the publication of our final article we have recei\·ed 
t~e following communication from our Special Commis­
Sioner :-

Melting 1·atic.-An English correspondent-and a manu­
facturer of cupolas- bas disputed the accuracy of tho 
melting ratio of cupolas, as given in one of these articles. 
The ratio given was 10 to 1; that is, 10 lb. of iron melted 
per pound of coke. The correspondent above referred to 
claims for his cupola a ratio of 12 to 1, and even 16 to 1, 
but does not say for what kind of work or under what con· 
ditions, or whether it includes the bed. Records of English 
foundry work do not give ratios anything like as high as 
those claimed above. The 10 to 1 ratio is a fairly high work­
ing average in daily service for foundries ·generally, and for 
pipe in particular. This includes the bed. Higher ratios 
are claimed for some cupola manufacturers, and are some­
times attained in regular practice, but are exceptional. Tho 
writer knows, however, of a record of 14·6 to 1 for very 
heavy pipe ; but this was not considered satisfactory. On 
other kinds of work, and under varying conditions, the ratios 
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range from G to 1 to 9 to 1. For small, thin, or intricate 
castings the iron must be very bot and fluid, with consequently 
a low melting ratio. It is generally recognised as poor prac­
tice to be niggardly with the coke at the risk of losing cast. 
ings by having dead iron or cold shuts. The ratio in any 
particular caso depends also upon the quality of the iron, 
tho character of the work to be cast, and the length of the beat 
or blast. The melting ratio alone is, therefore, no criterion 
as to tho efficiency of the cupola or the foundryman, and is 
useless for purposes of comparison. 

Pi])(J .foinls.- Neo.rly all the pipe referred to in these 
articles bas tho ordinary bell-shaped end, while the bell-a.nd ­
spigot, or socket joint, is used almost universally, whetbel' 
tho pipe is for water, gas, or drainage purposes. F or iron 
pipe culverts through railway embankments, however, a form 
of joint is occasionally used which more closely resom bles 
that of vitrified clay pipe. This is shown in the accompany. 
ing illustmtion, which gives a section of the joint of 3Gin. 
pipe. The spigot end of the pipe is conical, the thickness 
increasing kin. in a length of lin. The bell end of the pipe 
i'! cylindrical, and is only l~iTin. larger in inside diameter than 
the outside din,meter of the barrel of the pipe. This gives a 
clearance of 1

1.,-in. between the bell and spigot. The bell hl\s 
no flange and no lend rin~, and is made but little thicker 
than the barrel or body of the pipe, since no caulking is 
done. When practicable, however, the joint is run in with 
cement. 'l'he purpose of this peculiar form of joint is that 
of preventing earth, &c., from finding access to the pipe 
through the joint. These culvert pipes are made in lengtl 'I 
of Gft. and 12ft. 

THE LAGOS RAILWAY. 

. IN our last week'R issue we gav.e an illustrated descrif· 
ttOn of the Lo.gos Government Ratlway. We had intended 
embodying in the article a list of the various res ident 
engineers who bad had charge of the construction of this 
railway, but, unfortunately, the full list reached u s too 
l~t~ for inclusion. We, however, ha\'e much pleasure in 
gtVmg the names as follows :-Mr. W. "\V. William~, 
November, 1895, to .July, 1896; Mr. R. A. Hamilton 
(acting) , .Tuly, 1 96, to September, 1 96; l\fr. W. Gee, 
September, 1896, to August, 1898; Mr. C. E. Brown, 
Augus t, 1898, to February,l900; Mr. R. Knights , March 
1900, to completion . ' 

T u E International Association for the Ad\'ancement of 
Science, Arts, and Educatil)n, will bold its second international 
meeting at 011\Sgow in the niversity and in the International 
Exh!bition, from July 29th to • eptember 27th, 1901. B~sides 
servmg as a link among univen;ities and learned societies &c one 
of the. most important functions. of the meeting will ag~in b~, as 
at Pnr1s l~t year, to stu~y and mterpret the matters of acientitic, 
googrnphtc, and other mt.erost.s aff~rded by the l!:xhibition, h) 
monns of lectures and conference~, w1th demonstrations and vi its 
under skilled guidance. 'l'bo various national groups which co· 
operate~ lMt year at Pari11 will agrun be represented at G la.sgow ; 
nnd .thmr lo?turos and conferences, &c., will include pure and 
apphed phystcs and chemistry, electricity and engineering, agrioul· 
t1~re and forostr·y, geography and colonisation, hygiene, Scottish 
h1sto~y nnd arobmo1ogy, fino art, .~c. The general secretary id 
l\1. Lmrd, permanent Secretary of State for Higher t<:ducation 
Pari ~, nll~i,tod hy l'rofos'iOr Patrick Geddes, 


