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Birkenhead's Alwen Water Supply. 

ON 1\Ionday last the ceremony of turning on the 
Alwen water supply in Hamilton-square, Birkenhead, 
wa..-. performed by Alderman Henry Bloor, chairman 
of the Water Committee of tho Corporation. 

It lli more than twenty years since the late Dr. 
0. F. Deacon , )I. InM. C.R, was fir.-t call€'d upon 

THE ENGINEER 

river Dee about 3 mile~ above the village of Corwen. 
It was clecided to proceed, at first, only with works 
on the l'i\'Cr AJwen, leaving those on the Brenig for 
a. futuro occa<;ion. Tho first Rtone of the Alwen 
dam wM laid on October· 3rd, 1911, by Alderman 
Bloor, who, M ha.;; beon said above, turned on the 
water when tho scheme had been brought to com­
pletion. The work of constr·ucting the dam had 
pr·oceNlf'<l snffic·iPntl y far in the year 1916 for the 

• 

FIG. 1- THE NANT HEILYN WEIR 

to advilio tho Cot·poration of Birkenhead upon its 
water s upply, and it was upon his suggestion that it 
was decided to obtain a supply from North Wales. 
On Dr. Deacon's death, in 1909, the responsibility 
of preparing the design and supervising the constntc­
tion of the works was entrusted to the firm of Sir 
Alexander Binnie, Son, and Deacon. In 1915, the 
late ir Alexander Binnie was obliged to retire from 
practice O\Ying to ill-health, and the work has been 
completed by his two ::; urvivin~ padners. Jn the 

vah·es to bo clO:iNl, thu.'> inter·cept;_,·,g the flow of the 
rivor and causing the reset·voie to commence to fill. 
After a. period of t wolvo months the reservoir wa<; 
filled and water· began to flow over the overflow 
s ill. 'l'he prepar·a.tion of the s ite for the resen·oir 
necessitated tho r·emoval of a million or so cubic var·ch; 

• 
of peat and tho construction of a dry stone wall 
taken clown to solid ground below the peat, rotmrl n 
largo portion of tho area occupied by the lake. The 
wall Wt\S rappNL by a s ubstantial c·oncretli' cop in~. 

FlG. 2-UPSTREAld FACE OF ALWEN DAM SHOWING OVERFLOW SILL 
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covered service reservoir, which possesses a. numhcr 
of interesting features. \ Ve may, at the present timt>, 
howe\'er·, usefully recall some of the principal featurt'S 
of both dam and re~ervoir and add to them -some 
details of tho rE'maining work of taking the wa.t<.>r 
to Birkenhead, which has s ince been carried out. 

The reservoir formed by the Alwen dam ha~ an 
• 

approximate length of 3 miles and an average width 
of about one-fifth of a. mile. The lake has a. water 
area of 3615 acres, and the volume of water impounded 
is over 3,000,000,000 gale;. The draina.yo area is 
6313 acres, and the average rainfall \'\-lthin the 
watershed is 52in. per annum. I t i.<; calculated thot 
the daily supply of water available will e.mount to 
10,800,000 gals. or that quantity 3,600,000 gals. per 
day has to be allowed to :Bow down the bed of the 
Alwen as compensation water, so that the quantity 
which can be pac;s~d on to Birkenhead ic; 7,200,000 
pet· day. 

The dam is curved in plan to a. radius of 500ft., 
but i.os nevertheless of gravity section. I t reache~ 
to a height of some 100ft. above the original bed of 
tho stream, and has a. length at crest level of 375ft. 
That so large a body of water can be impounded by 
~ uch a comparatively short dam will give some idea. 
of the configuration of the valley in which it il-l built. 
It is hard, in fact, to imagine a better site for the 
purpose. Th<> structure is of masonry, but it i.-. faced 
on its upstream side by smooth concrete block.c;, and 
on the downstream side by rock-faced concrete block. ... , 
the lattN· having been l-IO c·leverly made that they 
have eve•·y appearance, <>ven at quite a short di.c;tance 
away, of being of granite. Vie·ws of the upstream and 
downstream faces are given in Figs. 2 and 3 re-pec­
tively. The concrete hlocks were all made on the 
site from 1 to 5 conc·r·ete, and were given about three 
months in which to matW'e before being built in. 
Thoy havo been extraordinarily successful, and that 
they have been so is considered by the engineers to 
be due to tho fact that they were constructed in 
moulds which, when being filled with concrete, wer·f 
carried on a table designed to vibrato during tht 
process. The result of this special form of tamping­
if so it may be called- was to expel the air from the 
mixtW'e and to peoduce exceptionally compact blocks. 
A view of one of the moulds on the vibrating table is 
given in Fig. 5. The blockc; userl varied in weight 
from h to~"2 tons each.,. 

• • 
The overflow s ill, which i.-; at an elevation of ll90ft. 

aho,·r OJ'Clnanro D at urn, i$ dividE'd into eight bay~, 

FIG, 3-DOWNSTREAM FACE OF DAM FIG. 4 - WATER DISCHARGING OVER SlLL OF DAM 

year 190i , the Corporation of Birkenhead obtained 
an Act of Parliament empowering it, among other 
things, to impound the waters of the rivers Alwen 
and Brenig in the county of Denbighshi.J.·€'. The two 
rivers are in adjacent valleys which converge towards 
one anot her, and oxtend, approximately, from north 
to south. At a distance of about 1t miles below the 
ito on which the dam has been built across the 

Alwen, the two rivers meot, and thence flo'>v into the 

Towar·ds the top or nor·t hN·n £>nd of the reservoir 
a. concrete weir known as the N ant Heilyn weir has 
been erected to carry a footway, some 150 yards long , 
to afford means of access from one side of the rese-rvoil' 
to the other. The stl'Ucttu·e is shown in Fig. l. 

W o have rof <'rred on several occa 'ions in the past 
to the Alwen. under·taking, notably in OW' issues of 
January 7th and March 3rd, 1916, when we gave 
illustrations not only of the dam, but also of a. large 

each 20ft. in width, whilst piers projecting abo,·e the 
s ill carry a concrete roadway lOft . in width. Fig. 4 
gives an excellent view of the overflow sill with water 
coming over it in some quantity. Horizontal pipes 
passing through the masonry are connected to a. 
vertical pipe which stands in a 12ft. shaft connected 
to a tunnel 12ft. in diameter passing through a portion 
of the dam. The vertical pipe is CUI'ved at tho base 
of the shaft to run horizontally along the bottom of 
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the tunnel. Tho latter terminates in a. valve chamber 
in :Vhich are hous<>d tu~~ines and electrical equipment 
which gent'rato t'lcctnc1ty by the passage through 
them of the 3,600,000 ga ls . per day of compensation 
water. Tht' t' lN·tric current so produced is employed 
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t hrough rock, and their construction presented 

1 

of the river, and 759ft. apart from centre to centre 
no special difficulties. In the case of t he tunnel and by connecting the two shafts by means of a 
undet· the Dee, however , conditions were entirely circular tunnel driven in very much the same manner 
different, and called for special treatment. Trial as were the London tube railway tunnels and lined 
borings had t•evealed the fact that the material exactly as they are with cast iron segments bolted 

together. Tho vertical s hafts were of 13ft. lOin. in 

• 
external and 13ft. intemal diameters, and they were, 
like the tunnel, lined with cast iron segments . The 
tunnel was driven on a f11lling gradient of 1 in 107 
from the Welsh towards the English s ide. Conse­
quently, t he shafts are not both the same depth, 
that on the Welsh side being 60ft. 9in. from the top 
to t he cutting edge, the corresponding dimension on 
the English being 69ft . 3in. The actual depth of the 
cutting edge below the ground s urface was 57ft. on 
tho English s ide and 45ft. on t he Welsh side. The 
tunnel between tho two shafts has an internal 
diameter of 8ft. I t is designed to take two lines of 
cMt iron pipes each 26in. internal diameter, but only 
one line is at present laid. 

FIG. 5- BLOCK MOULD ON VIBRATING TABLE 

In s inking the shafts, water was ver y soon met 
with, and excavation in the ordinary manner became 
impossible. Excavation by grabbing was t herefore 
resorted to. In describing the operation of s inking 
the s haft on the Englis h s ide, which was the first 
to be undertaken, l\lr. R. F. Baker, l\I. Inst. C.E., in 
a. papor which he read last February before tho 
Liverpool Engineering ociety, stated that "grabbing 
was commenced on April 25th, 1919, and by June 
6th the cutting edge had reached a depth of about 
50ft. from the s urface. During t he operation, 
kentledge, congisting of st eel piles, pig iron, &c. , wa..<J 
added as required. As the s haft was r em ot e from 
any buildings and n o da.ma"'e could be caused by 
settlement, a pump wa..<J fixed in the cylinder, and it 
was found that, by keeping t he level of the water insido 
the cylindox· a few feet lower than the level outside, 
tho bottom was stirred up, so that it was possible 
to bring up a grab full on each occa ion , and the 
s inking was cons iderably expedited. There was, o£ 
course, some drawing of tho ground a round the 

for illwnination and also for working some mechan ical 
filters and t heir accN1sory machinery. We understand 
tha.~ as an. average tho quant ity of energy thus made 
available 1.s about 44 horse-power. The impounded 
water, s~omg. that a. large portion of the gathering 
ground lS thwkly covered with peat, is frequently 
much stained, and it was decided that it was neces­
sary, in order to remove that stain, to treat the water, 
before admitting it t o the pipe line, with lime water , 
and then to pMs it through mechanical filters . The 
s laking of the lime takes place first of all in one or 
other. of the four concret e tanks seen in Fig. 6. \Vhen 
the Vlew was taken the tanks were not quite finished, 
but no~ that t hey aro, a roadway runs up beside them , 
~p whteh the lime is brought in wagons and tipped 
mto them, the slaking water being added by hose. 
The. slaking proce:>s is complet ed in the pits which 
are illustrated in Fig. 7, and which just hold enough 
for a day's s upply. From the pits the liquid is taken 
down in pipes to the filters, which are contained in 
a. brick house, part of which is de ,·oted t o dwellings 
for tho attendants. Tho building is situated some 
few hunch·ed yar·cls below the dam, and it contains 
ten batteries of Bell mechanical filters . The pipes 
from tho reservoir pass through the building, and 
branch pipes are connected to each battery of five 
filters . 

The greator p orti on of the 42 miles of aqueduct 
between the 1iltor house and Birkenhead consist s of 
cast iron pipes , which vary in diamet er from 36in. to 
19in. It passes, on its way, through portions of 
Denbighshire, )ferionct hshire, Flintshire and Cheshire, 
and the route taken by it is shown on the sketch map 
- Fig. 8. At fout· places in its lengt h it was found 
necessary t o cotl.'ltruct tunnels. The first occurs 
about half a milo below the dam, and it is 170 yardc; 
long. The i>ccond, which i" named the Bwlch , and 
which is at th<> foot of the mountain known a 1\Ioel 
Famma, is 350 yards long. The third, which is 250 
yards in length, pa..,!'les underneath the r h•er De<> 

through which t he t unnel would have to be 
takt}n consist ed for the most par t ot fine sand 
charged with watot·. Tho river at t he place of crossing 
is a. navigable channel, and in the Act sanctioning the 

PIG. 7- SECONDARY LIME -SLAKING PITS • 
scheme it i$ laid down that for· a length of 1OOft· 
unde r· and across that channel no portion of the 
aqueduct should be at a higher le\'el than 1 0ft . below 
Ordnance Datum. The level of the deepest part of the 

cylindet·, but this wa.'\ kept filled in with the sand 
which was excavated ." 

\\' hen the cutting edge was 50ft. be low the s urface 
of the g1ound , there remained about 7ft. 6in. to com­
plete the s!nking of the cylinder to it full depth, and 
it was decided t o do that portion under compressed 
air. Air locks were accordingly constr ucted in t ho 
cylinder . In spite of delay due to that and other 
causes, including the difficulty in getting material 
and the bt·oaking of a. valve on one of t he air com­
pressors- which necess itated the flooding of tho 
cylinder while repairs wero being effected--sinking 
and concreting were completed by August 20th of t ho 
same year. The shaft was t hen again flooded and 
the concret e a llowed t o set under water . 

Contrary to usual practice, the steel deck and ait· 
lock wero, according t o l\Ir. Baker, fixed near t he top 
of the s haft cylinder and compre sed au· was put on 
when the air-tight deck was s lightly above ground 
level. Tho whole of tho kentledge was also applied 
at tho t op of the cylinder, but the success achieved 
in s inking fully j ustified the procedure adopted. Tho 
maximum air pressure requu·ed at the bottom of tho 
English s haft amounted t o about 23 lb. per square 
inch. 

FIG. &-PRIMARY LIME-SLAKING TANKS 

As has been said, the English shaft was t ho fin,t 
to bo s unk, and, in order t o avoid the expense of 
having two sets of air locks, those used on the English 
s ido were trangferred to the \Velsh s ide after their 
work on the former was completed. The operations 
on the \VoL-,h s ide wct·e exactly like those already 
described , and need not be fw· ther alluded to. 

at Connahx Quay , whilo t ho fourth, which is under 
tho high g t·otmcl immediately to t he south of Bit·ken ­
head, is 175 y at·ds long, and is known as the Mere 
H all tunnel. Tho fit·l:lt two and the last are driven 

ch annel iH 8ft. 6in . below Ordnance Datum, and tho 
top of tho tunnel as driven is about 12ft. below that 
dep t h. It was finally decided to effect the crossing 
of the river b y sinking two shaft , one on each side 

In t ho s hield employed for driving the tunnel, the 
cutting edge at the top extended lft . 6!in. beyond the 
cutting edge at t he lowest part of th~ invert, so that 
a. projecting h ood ot· chamber was formed in which 
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the miners could work in ~afety. The arrangement 
also enabled tho ~xc1:wated material to be entirely 
removed from the lowest part of the invert, so that 
the shield could bo ad,·anced easily and that there 
was no danger of tho cutting edge being deformed 
by contact with boulders ot· other obstructions. 
The shield was pu.~hed forward by six hydraulic 
rams 7in. in diamt'ter and having a 22in. stroke. The 
pre uro was pro\'idC'd by a hydraulic pump working 
m the ttmnel and dJ'i,•<'n by high-pressure air. The 
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at the tail of tho s hield. Tho compressed air in the 
tunnel working supported the clay until grout wa» 
put in and there was no disturbance of the ground 
above caused by Sf.>ttlement. 

Tunnelling was commt>nced from the 'Yelsh side 
on No,•ember 24th, 1919. For several weeks prior 
to February lOth, 1920, the progress a\·eraged thirty­
tht·eo ring~ <'qual to a length of 55ft. per week. 
On that elate, \\hen th<' shield had just s tarted to be 
moved fon' arcl for ring No. 279, a " blow " occurred 
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FIG. 8-SKETCH MAP SHOWINO ALWEN RESERVOIR AND ROUTE TAKEN BY Pil'E LINE 

tunnel lining is built up of cast iron s<'gments 20in. 
wide, seven segments and on<' koy forming the com­
plete ring. Tho mota) s kin is !in. thick, and there 
a re thirty-six bolts at each circumferential joint. 

The clay pocketing system was, :\[r. Baker explains, 
adopted throughout the tunnelling. Pockets 22in. 
in length wero scraped out ahead of the cutting edge 
of the shield, tho top of tho holo being about 2in. 
above the cutting edge of th<' hood. As oon as one 
hole had been exctwatNl, it wo<> at once filled in with 

• 

in tho faco ancl tho t unnol 'vas partially flooded. The 
air pressw·o a.t tho tim.o was 15 lb. per square in., and 
it immediately dropped to 9 lb. One of the mineL·s 
who was standing on tho platform in front of the 
shield was carried by the fit·st rush of air through the 
diaphl'agm and upwards into the hole formed by tho 
" blow." H e was, however, dragged out by the 
foreman in charge , and, with the exception of being 
bruised about the face and neck, where he had come 
again.o_,t the C\ttting ('dgc Of the s hield, he had !; U.ffered 
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"~;nore " pipe, and the sand was removed. The 
work of filling in the crater in the river and removing 
tho sand from the tunnel occupied le s than a week. 
Tunnelling operations were resumed on Febru&.ry 19th, 
and were finally completed "';thout further untowarrl 
inciclt>nt on April 27th, when the cutting edge of tho 
shield reached the shaft on the English side of tho 
t·iver. On ,Jlmc 14th the air " 'as finally released from · 
the tunnel. During the whole of the work only tho 
ait· lock.~ which had been employed for sinking the 
shafts were used. 

, 'ome little trouble was experienced in running the 
pipe line ov<'r the ma1·she-s on the !'bore of the estuary 
of the Dco immediately after leaving the shaft on the 
En~lish s ide. At fir~'>t it was p1·oposed to carry it on 
steel pile~ in shallow t t·onches, but the natu1·e of the 
s ubsoil t·enclerod that couJ·se impossible, and even­
tually it was decided to lay the pipes on t he SW'faco 
of the ground and to cover them with earth-a 
method which has , RO we understand, answered 
admirably. 

Tho remain in~ feature of outstanding intere't 
in the undertaking is tho covered sen·ico reservoir 
which has been constructed at Cross H ill , near 
Barnston, and which has a capacity of some 30,000,000 
gals. The Act pro,•ides for the construction of two 
exactly similat· resel'voirs, but only one has, at 
pr<'sent, beon built. In de ign the resen·oir is, ·we 
believe, absolutely unique, and it is claimed to be 
pl'obably tho most economical reservoir which has 
ovf.>r bf'cn coru;trurted. It covers an area of no less 
than 4 acrf's, and is a concrete, brick and steel struc ­
tw·e, hexagonal in plan, and 32ft. deep, 5ft. of which 
is below ground level. The roof is formed of 217 
concrete domes, built in situ, each of which is 30ft. 
in diameter. The domes are supported on reinforced 
concreto g t·oins carried by 432 concrete block pillars 
of hexagonal cross section. The method of construc­
t ion is W<'ll Rhown in the engr·avings Figs. 9 and 10, 
and in Fi~s. l 1, 12, 13 and 14 on page 194. The floot· 
is of 5 to 1 P o,·tland cement concrete faced with 
asphalt. Tho walls-as may be seen in Fig. 13-were 
constructed as a se1·ies of horizontal arches composed 
of 5 to 1 Pol'llancl cemt>nt concrete faced with 
brickwol'l<, there being fifty-four of these a rches. 
The asphalt of the floor is continued under tho 
brickwork facing and up between the brickwork 
and concrete of tho side walls. The arches transmit 
the thru.c;t of th<' eadh, with which thf' completed 

FIGS. 9 AND t Q-JNTERlOR VIEWS OF CROSS HILL RESERVOIR WITHOUT AND WITH ROOF 

tempered clay. AnothN· hoi<' wa~ then formed on 
one s ide of tho first holo and clayed up in a similar 
manner, and so on, first on one s ide and then on the 
other of the original hole, until a ring of tempered 
clay had been put in for three parts of the way round 
the circumferenc~. When the shield was forced 
forward, the cutting edgo of the hood entered the 
clay pocket and a skin of clay was formed and left 
over the top of tho shield, where, as the shield ad­
vanced, it remained and prevented the ~scape of ajr 

no seriO\_~ injuries. All tho men in the twmel ma~o 
their way in safety to the s haft. The water ro·e 10 

the tunt{el to the 'level of the top of the opening of 
the diaphragm, and a considet·able volume of sand 
found its way into the tunnel near the face .. 

Soundings taken in the river over tho stte of tho 
" blow" showed that a crater measuring 12ft. in 
diameter and 4fL. 6in. deep had been formed. When 
the hole had been filled with clay the water in the 
tunnel was carried to the surface by means of the 

reservoir i~ CO\'Netl, to plate girders, which, in tw·n, 
tran..qmlt the thrust to tho floor and roof. The plate 
girders are enclosed in concrete and brickwork. Tho 
conct·oto pillars aro provided on their top with a 
trian~ular piece of steel plato, the corners of which aro 
bent up so a" to have bolted to them channel irons 
curved to bow fot·m, thoso bows being taken from 
pillar to pillat· and from pillar-to side arches-as seen 
in Fi~. 13- and afterwards encased in concrete-a.~ 
seen in Fig. 9 while Fig. 14 page 194-shows tho 



186 

centering and shutter ing, and also gives some idea. 
of the huge extent of the reservoir used for t he 
purpose. The domes were formed in situ b y the use 
of movable stagings, two of which are to be seen in 
Fig. 10, and on t he top of which was erected , for eMh 
domo, the special wood centering shown in Fig. 11. 
T he concrete of the domes is entirely without rein­
forcement, and is of the cross section seen in Fig. 12-­
p a.ge 194- which shows a. test section of exactly the 
same dimensions as those in the dome, which was 
specially built for test purposes. After the concrete 
in the d ome had set the centering was taken down in 
sections and used for other domes. There was no 
a ttempt to make bonds between the domes and the 
concrete groins. T he sides of the latter were, how­
over, inclined so as to givo the haunches of the former 
a secure seating, and, just bofore the concrete of the 
dome was p ut in position, the surfaces of the sidec: of 
t he groins were given a serving of neat cement. 
As phalt was laid over the joints between groins and 
domes and taken some little way up the domes all 
round and cemented so that no rain water might get 
into t he reservoir, and a set·ies of closed dt·ainage 
channels, made of moulded concrete, was <'Onstructed 
between t he domes so t.hat any t•ain that fell might 
be led away from the roof. The inter ior of the l'eser­
voir is distinctly effective, the general aspect being 
decidedly r em iniscent of ecclesiastical architecture. 
The portions of the walls of the reservoir which project 
above the ground level acl'e supported by an earth 
embank-ment which is carried up above t he level of t he 
r oof in such manner that the whole of the reservoir is 
completely covered from view. 

At Clawdd Newydd, 10 miles distant from the dam, 
and at Mount Pleasant, to the north-east of Mold, 
b reak p ressure or balancing tanks have been con­
structed, the water level in them being 995. 5ft. and 
521 . Oft . t·cspectively. T he top water level in the Cross 
H ill r eservoir is 233ft. above Ordnance D atum. 

T he contracts for the construction of the Alwen 
dam, of the other work in the neighbourhood of the 
dam, of t he Cross H ill reservoir, and of a portion of 
the pipe line, were entrusted to Sir Robert McAlpine 
and Sons, while the major portion of the pipe line, 
including the Dee tunnel, was la.id by John Cochrane 
and Sons, Limited. 

A Course-setting Bomb Sight. 

I N our issue of August 29th, 1919, we illustrated 
and described in considerable detail two forms of 
aerial bomb sight designed by Major H. E. Wimperis, 
R.A.F. , which had been extensively used on British 
aeroplanes and seaplanes dW'ing the war. These 
two designs--one for low altitude work and the other 
for high- were expressly constructed for bombing 
" up wind" or " down wind," and were not suitable 
for use when the machine was flying Mross the wind 
at any angle. The practice of bombing up or down 
wind was very generally followed dw·ing the earlier 
portion of the war, but with tne growth in the 
systematic use of the seaplane or flying boat bomber 
for attacking the enemy's submar·ines, it became 
highly important 'to provide means whereby our 
mMhine.c; could attack without r eference to the 
direction of the wind, the fact having been noted that 
the time lost by the machine while getting into the 
wind was frequently sufficient to enable the target 
to escap e. 

In our previous article we remarked that while 
we were unable to describe it in detail, there had 
been evolved a later t ype of bomb sight than either 
then illustrated, which permitted the attack to be 
delivered at any angle to the wind. This newer 
pattern of sight was the invention also of Major 
Wimperis , and was used at first by our anti-submarine 
patrol craft. Later it was adapted to high altitude 
bombing work. The examp)e illustrated herewith 
is of the latter type. Ow· engt·avings, in fact, ar·e 
ropt·oduced from photographs of a s ight actually 
fitted in one of the machines that were ready to bomb 
Berlin in the last few days of the w<.Lr. 

The bomb sight illustrated is now no longer a 
secret device, as it was when wo wrote our previous 
article, and can, therefore, be described in. detail. 
It is distinguished from those previously dealt with 
by the embodiment in ito£ a small magnetic compass. 
This compass is introduced essentially to provid~ the 
means whereby th9 necessary allowance can be made 
for the fact that the aeroplane at the moment of 
bombing is not flying parallel with the wind. At the 
same time the presence of the compass makes the 
s ight, apart from its use for bomb-dropping pw·poses, 
a valuable navigating instrument, as will presently 
be shown; it is for this r eason that it is known as a 
cow-sa-setting bomb s ight. 

To deal first with the instrument as a bomb sight, 
we may recall ft·om our previous article that a bomb 
dropped from an aer·oplane flying p~rallel with t~e 
wind appears to the pilot to fall verttCally below ~1s 
machine, and that if it is released when the machlne 
is at the point 0 - Fig. l - it will strike the ground 
at T at the same instant as the aet·oplane reaches 
the point A vertically over the point T. The correct 
instant at \vhich to ' r elease the bomb can thus be 
determined by laying off on · o. suitable sighting 
a rrangement e. hori:~ontal distance B C proportional 
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to the sp eed G of th e machine relatively to t he ground 
and a vertical distance C D prop or tional to t he 
average velocity of fall V of the bomb. The bomb 
should then be released at the inst ant when the 
target T cuts the line of sight along B D . T he same 
line of sight would , of course, be obtained by erecting 
BE upwards to r epresent V, t he average velocity of 
fall of the bomb . 

T he bomb, it will be understood, does not fall 
along the line 0 T , as seen by an observer on the 
earth, but a long a path joining these two points 
which is parabolic except in so fa1· as i t is modified 
by the air resistance. Air resistance affects the 
sighting in two ways. In the first place it mal<es the 
average vertical falling velocity of the bomb less 
than the theoretical value given by v = .j (g hf2). 
T he amount by which the actual average velocity 
falls short of the theoretical value is foun d to be a 
function of the height h. As the average theoretical 
- falling velocity is also a function of the height at 
which the machine is flying it is clear that this effect 
of i1ir resistance can be allowed for when engraving 
the scale on the vertical arm CD or BE of the s ight. 
This scale in the later form of Wimperis sight illus­
trated herewith is in the position BE, and is, in the 
example before us, engraved in unequal divisions 
marked from l OOOft. to 14,000ft. Although it is 
marked in feet and is actually set by the pilot fr·om 
his altitude meter, it really represents the average 
velocity of fall of the bomb from the heights indicated 
on it, diminished by the retardation produced by the 
air resistance. 

In the second place, the air resistance diminishes 
the forward horizontal component of the bomb's 
velocity, and makes it increasingly less than the 
horizontal velocity of the aeropla.ne with which it 
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a long a path M L inclined to the fuselage centre line. 
If he lays off P Q parallel with the fuselage centt e 
line and prop or tional to his air speed and draws P R 
parallel with the clirection of the observed drift 
along M L, then Q R will represent the speed of the 
wind in magnitude and direction. At the same time 
P R will represent his velocity relatively to the 
ground. 

H aving determined the speed of the wind in this 
manner, the pilot, with the older forms of sight, 
resumes his course parallel with the wind, and having 
set the distance B C-Fig. 1-to represent his air 
speed plus the wind speed and CD to represent his 
a ltitude, he is r eady to bomb an approaching target. 
A down-wind attack is usually followed by one up 
wind. In this case the clistanco B Cis set to r epresent. 
the ai1· speed minus the wind speed. In the earlier 
forms of sight two interconnected back sights were 
provided, which were so arranged that tho setting 
of tho one for bombing up wind automatically set tho 
other for bombing down wind. 

For bombing land targets the necossity for carrying 
out tho attack either up or down wind was not a 
very serious restriction. But in the case of anti­
subma,rine work the time spent in aHgning 1he 
machine with the windan(l in executing tho manoouvre 
required to get a good " run up " on to the target 
was found to delay and frequently to frw trate the 
attack. If the submarine endeavoured to escapo 
on a course parallel with the wind, so much t.he worso 
for the submarine. If, however, t he commander· 
knew his business, he would increase his chances of 
escaping by retreating in a direction more or less at 
right angles to the wind. A sight was thus required 
that would enable ow· pilots to run up to the ta1•get 
at any angle relatively to t.he wind and so carry out 
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FIGS. 1, 2 AND 8- BOMB DROPPING AND NAVIGATI ON DIAGRAMS 

starts its paraboHc descent. The actual effect of this 
retardation is to make the bomb fall short of the 
target by an amount T F, which is proportional to 
the height h. Since T F is proportional to A T, it 
follows that the angle T A F - the angle of trail-is 
constant for all heights for all bombs stowed in the 
same manner. This effect of air resistance can most 
simply be allowed for by setting the arm CD or BE 
of the sight not vertically, but inclined, as at C H 
or B J, so as to make it parallel with A F. The 
trail angle is about 2! deg. for bombs stowed hori­
zontally and about 4~ deg. for bombs stovved ver­
tically n ose upwa.rds. In one of the earlier forms of 
sight previously illustrated means were provided for 
setting the " height bar" CD at either of these 
angles. In the form illustrat ed herewith the bar can 
be raised from its folded position to tho 4! deg. 
inclination only. 

It is to be particularly noted that the horizontal 
distance B Cis to be proportional to the speed of the 
machine r elatively to the ground, and not its speed 
relatively to the air, a quantity whlch is much more 
readily determinable by the pilot. The ground speed 
is the sum or clifference of the air speed and the speed 
of the wind, so that in order to set the distance B C 
correctly the pilot must know the speed of the wind 
as well as his air speed. In order to find the speed 
of the wind the pilot can adopt the method of flying 
parallel with the wind and then tw·ning his machine 
tlu·ough approximately 90 deg. as measuxed by his 
magnetic compass. Thus, in Fig. 2, the machine is 
shown flying along K L parallel with the wind, a 
conclition rendered obvious to t he pilot by the absence 
of "drift " in the land below. Turning the machine 
through approximately 90 deg. by compass, he will 
not proceed along L N but will fly crab-wise a long 
L M. A point on the ground below the engine will 
not pass to the rear below the tail, but towards L, 

the attack \Nith the least possible amount of manoou-. 
vrmg. . 

Let us consider an aeroplane endeM·ouring to can:y 
out a bombing attack while flying at some angle 0-
Fig. 3--relatively to the wind. If US represents the 
air speed of the machine laid down. parallel with the 
fuselage centre line, and if S \V represents the direc­
tion and speed of the wind, then U W is the ground 
speed of the machine. A bomb released from the 
aeroplane will fall in a paraboHc curve lying in the 
vertical plane containing the line UW. I t may appear 
at first sight that the wind acting on the bomb after 
its release would deflect it out of this vertical plane. 
The e"-planation of why this deflecting effect is appar­
ently neglected is to he found in the fact that it has • 
already been allowed for. If there wero no wind, 
US, and not U W, would indiC'ate the path of tho 
machine over the ground, and a bomb let fall from it 
would descend in the vertical plane containing tho 
line US. The action of the wind results in t ho bomb 
being deflected away from thiS plane by an amount 
represented by the line S W, that is to say, by tho 
amotmt required to carry it into the vertical plane 
containing U W. 

If, then, the pilot erects a Yertical at U- U X, lC't 
us say- to represent the average falling velocit.y of 
the bomb , then X W ·will be his line of sight with full 
allowance made for the height at \Nhich he is flying, 
his air speed, the speed of the wind, and the angle 0 
between these two Yelocities. If he now alters his 
COW'Se through an angle cp as measured on his magnetic 
compass, his speed over the ground will, in magnitude 
and direction, be Y \V, assuming that the wind 
remains const.ant and that he does not alter his air 
speed by opening out or throttling down the engine. 
His correct line of sight is now Z \V where Z is a point 
lying vertically above Y at a height 1·epresentivg tl e 
average fe.lling volocity of the bornb. The points X 



, 
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unll Z would, of t·otll'til\ not. ho strictly vt.•rtically 
O\Cr U a.ncl Y, hut woultl lio 4~ dl'g. £orwa1·d of tho 
'ertit·nl to repn•sonL tlw trail angle. 

The diagram F1g. :l contains all tho ~sential 
t'lt•rnenh of t}l(' 1\C\\ t'l' form of \\'i mperis sight. The-se 
t•loments t:on,.,ist of ( 1) t\ hur- r<.'presented by l' ~ or 
Y :-; permtuu.•ntly fixed parallel with the fuselage 
t·t•ntt·e lmo ancl acljustahh· in kngt h h.'· mean.s of a 
st•t\1(' cngl'ltH·<I on 1t II\ onl<'J' that it. JJitlY serve as a 
llll'ttslU'C of tiH• t\11' spt:ccl; ( 2) n "\\incl bar " ~ \\' 
hiugecl to the c•nclu£ thr air speed bar and ndjustubl<' 
u.ugultul~ nnd tn l<'ngth to t·cprc·s<•nt the direction 
and sp<•t•cl of t lw "tllcl; {:!) nn upright rising from 
l.' ot· Y ('llgn\\ c·cl "it h n :-.c·ale of h<'ights: and (4 ) n 
drift btu· L' \\'or Y \\' fba•ll to tlw foot. of the UJ)l'ight. 
ttl L" Ol' Y Hllll pitHIJUl·slot. C'Oill'H'C't~cl to t)H' <'Hd \\' 
of t ht• witul har. In t.ho first. hnH-tone c•ngt·a\'iug 
I hco..;t• folU' part-; nt·c rcspc•cti\ ely markcd A, B , () 
un<l D. 

lt wi II lw gM hc•r('(l t.lml l h{' slidi ng carriage on 
the upl'lght () is n<ljusted to tlw flying altitude 
lll{tti nst l he sc·nk on tlw upright, a ncl that. on each 
~-oidt it <·tu'l'it•,., n ring hnc·k .... ight. T wo t·ing:; at·e pro· 
\'i 1 lccl, hc•t·tws<• in somt• st•tt i ngs of t Jw de\'ic·e the li n<• 
of sight on one siclt• 01' th<• other of the upt·ight - but 
never on hoth s Jmultnn<'<Ht'-'h' is obscure-d b\' the 

• • 
tll·ift. btU' nntl '' in<l hat·. Tlw upright is nHHmtecl to 
rotatl• on n \<:rtic·al pl\ot, nrul is connected at its 
foot :.nlitU\ t o t hco clnft hnr, in such a way that the • • 
lim· joi ni n~ t ht• <·t•nt l'('s of t h<' t \\ o ring sights is nlwnys 
ttl t·ight angks to tlw clnft lnH, 110 mntter hO\\ the 
luttt•r llhL,\' bt• lltO\'ed b~ tho adj u;.,t mcut::; made in the 
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tlw ca~t "hatevct· nHW be t,he direction in '' hi ch tlw • 
aeroplane is flying. It. is easy enough to pr<'scn e t hc 
length of the bat· constant., f01· it can onl~· he Yttried 
by the deliberate adju.stment of the hamlle F - Fig. 4. 
Henco the only consicl~t·ation the pilot ncecl g" e this 
a ·pec·t o£ thC' matter i:-. to set. the length correct.!~· at 
t.ho beginning o{ his pntro l, and t e..:;t O('cttsinnally 
thet·eaft<.>r for chang<'s iu the velocity of the wind. 

A.., fell' dit'<'Ction, t hr bnr :-; \\' has oh,•iott.'-'h to 
• 

bdtt\\ <' aft<.•r tho mamu•t· of t\ \\et\thet· vane. An 
oct ual '' et\t)H'r 'ttn<' an·ungemt.•nt is, it mu~ ht• sup· 
poM•tl, impracticable. A g~ rosc·opic· ntlttclwwnt 
mtt ttrally suggests itsl'lf, hut in the \\'imperi:-. sight. 
no utt <·mpt. is mncle t.o obtnin t.hc dit·cct..ional adjust· 
mcnt o[ t.ho \\ in<l har automatically. The menm; 

• 
adopted ~u·e bttsccl on the simple ft1ct that. if tlw \\ ind 
i~; coltliug from, sny. I Jw nltlgn<'t ic wl.'st. tht• re<iuit·l'<l 
c·OtHlition ,\ill he fuHilkcl if at cn•t'\' alteration of tho 

• 
t·ow·s<' the wind bttt' is ucljustccl b~ lmncl so tl:< to poi ttL 
Rlwa~ s 90 <leg. c•w4 of lllt1gnclic north. \\'ere lh<' 
the rmtgncl ic llCE'cllc strong <'nough, it might bo couplecl 
to tlw wind btu· in onlN' to effcc·t the.rcquired move­
trl('nt \\hen I ht• cout'st' i:-. dmngl'Cl. A-; it is not strong 
<'JH>u~h tlw manual ug<'n<·~· o[ the pilot is called in to 
do the '' ot·k. 

To this cncl tht• pin on '' hidt the wind btll' pi,·ots 
is connc('tt•cl through bco' c l gearing to a shaft insicl<• 
the nit· }><'eel httr. At t lw t'<'Hr <'nd this shaft is squarc•cl 
and pussc•s through t h t• hoss of a be' el wlw<'l \\ hich i,., 
c·onstnntl.' in 111<''-'h \\ith tl bevel fix<'d to tlw pi,·ot 
pin <·at·t·~ i ng tlw <·om puss howl. In this "a.' nn~ 
anguhu· litO\ Cit Wilt of t lw <:ompnss bowl product's un 

FIG. ~TRE WIMPERIS COURSE - SETTING BOMB SIGHT 

lcngt h of tlw air "'Pl'<:d htH' or '' iml bat·. The air s peed 
btu' is n bn\.'-'s tub<' that mn \' he me ked in or out b' 

• • 
tm•tUl.'-' oft lw hnndlc• E . At its out<'t' end it carries the 
P•' ot of tht• \\ •net ha•·. Di <l tlw construction of the 
llt...,tnuncnt permit. tl, it \\ otdd be fomul that. zero air 
spoccl '' ould ht> rc•gistC'recl \\hen t-he centr~ line of the 
pi ,·ot. '" u.o.; c·oi n ci dent. ''it h the <·~ntre line of the 
upl'ight. Tlw \\ incl h t\1' is tt slotted box containing a 
screw ''hich <·nn lw tumed lw means of the handle F. • 
.\ ctuTiag<· on t.his st·r<•w \\ orks against. a !'Calc on the 
box ancl is coupled to a slide•· mo\'ing within a :-;lot. 
in the drift bar·. TJw slic l('r supports two bead fore· 
sights. The lino joining tho cent.r<•s of the hetHL..; 
alway:-; J'<'IIH\ins at right. tl.ngl<>s to the length of the 
drift bar. Tho drift. bar is engraved with a :-;cale of 
speed in milt•s per hour, nncl in conjunct.ion with a 
ficlueial mnrk on the sli de•· <'nahles the pilot, when the 
instrument is properly HCL for '' ind and air s peed, to 
read off his ground speed at a glance. A second scale 
on the drift hM em~hles him at the same time to read 
off the time he ''ill h .ko to CO\'er ten mile · over the 
Jan<l. L~ ing belo'' ~m·h head in the ,·ertical plane 
<lefin<'d bv tho b<'nd tUHl t ht' c·entro of the as ociated • 
ring back ::;ight. n \\Jre ts attached to the drift. bar. 
Th~e two wire , ·when the sight is set, indicate what 
objects ahead will become targets if the existing 
coun.e is preserved, and also sen·e to determine t,he 
direction of drift" h en the p1lot is roeasw·ing the wind 
:;peed in tho manner previou::.ly explained. 

It 1::; ob,••ous from l<'ig. 3 that. the essence of the 
"hole de,•Jco 1s t,ho preservation of t.he direction and 
length of t,he bar :') \\' a:. a con:.ta.nt indication of the 
direction and speed of the wind, no matter how the 
pilot utuy Riter hi:; cow·::;e. If the wind is blo\\ing 
from tho '\C:>t the hHr S "'must conbtantly point t,o 

c<tual nnguln•· lllO\'('IIt<>nt ofthC\\iml bat·. Adialltl'lt'ttl 
wi J'l' <:arryi ug an arrow point is fixed a eros:. the mouth 
of t h <' bowl ju~t below the glass CO\'er plat('. This 
wire, known a~ the '' i tHl al'l'O\\ , is set parallel with 
the wind bat· d.tu·i ng the tOn.'\tru('t ion of the irt.c;tru· 
ment, and in all po~ili ons of the bowlremttin . ..; pa•·all<'l 
with the wind bar ''h<'n the sight. is in usc. If, then, 
tho wind is ·known t.o be eoming, ~;ay, from the west, 
the pi lot , <>ach t.i rno h e changes com·se, hn'tlli t h<' 
howl hy hand so us t,o make t.he wind arrow ttnd 

• 
t herd ore t.h e wi ntl bar B - point from tho "''est. 
r<>lativcly to the maguotic needlt>, which it' support N l 
at. the cent t'O of t.ho bowl bencat.h the wind arrow. 

l u an ordinnry compao.;s the card is attach<.>d to t.hc 
nec:>dlc ttnd moves with it. ln the present t~rrttnge· 
ment the card, in the form of an annulu.o.;, is fixed on 
the undersid<' of the gl~s covN of the bowl, the (·ard 
and gla1:>s b<>ing mounted within an aluminium ring 
:-.itting on the lip of the bowl. The> card, the gla-;s and 
the aluminium ring form one unit, and by menn.o.; of 
two toggle catches can be clamped to the bo,,J sons 
to move with it, or unclamped thE'rc>from so as to 
pel'lnit o f independent rot at ion relat i\'ely 1 o the 
bowl and the \\ ind arrow fixed across it. Let us :.up· 
pose the wiud is known to be coming from the west. 
Flying for the time being on any course, the pilot 
unclamps the card and tw·ns it until the north point 
-<'oloured rod for distinction-is OYer the north end 
of the magnetic needle-also co}oUJ·cd red. Holding 
the aluminiUm ring with the left hand so as to pres<'rvc 
this alignment of the card, h e tm·ns the bowl with his 
right until the wind arrow is pointing from the 
west , and thereupon clamps the card relatively to the 
bowl. On thanging cOUJ'bO at any time thE'Ireaftt'lr, 
tho no1'lh poinL of the tard swings a\\ ay from t h~ 

1H7 
-

uor·th end of tho twt•dlc. By rotating tho bowl tlH• 
pilot bring-; it hac·k into <'oinc·idence .. Thus, hy kec:p· 
ing " t'(•d on t'Nl " ''hen the c·our:-:t' 1s chang<>d, tlw 
pilot JH'< st•J'n·~ the dire<·tion of the \\ ind arrO\\, and 
t ht•n·f ore of t h<' \\ incl bat· < Otht ant ly coinddt'nt \dt h 
the· dit·c·c·tion of tlw \\ind. Onc·e c·orreC't ly ~-.et pro­
' idC'd. of c·our,...<•, tlwn· is no c·hangc in tlw '' ind t Jw 
... imp!<· JIIO\C'Jlll 111 indH·nt<'<l h~· '' r('(l on J'CU " thu~ 
ndjush the• sight for any c·hangc· of tht• c·oun.c•. 

Tlw u;.,c• of 1 hi' i nst rumc•nt for nu vi gat ion purpo.-.c:-. 
c·an also I)(' <''-J)htinNI by l'<'fc·r< tH't> to Fig. 3. Let ll'> 

... up post• 1 hnt Y i..; t he• startiJlg point of 1111 ac.•ropla11c• 
''hie· It it is dcosin·d to ny to a point \ \' di.-;t ant, say. I OU 
milc•s ft·um Y, and lying south·t•a:;t of it. Lc:>t u~-; ta lw 
the· uit· sp!'C'd of tht• mu<·hinc• at 105 milt·s an !JOur aud 
tho'' ind at :10 milc•s hlo" ing from the W<"st. 'l'ht· piloL 
llllts t kno'' t h<l inclination of the line Y :-;to tl te n01·tlt 
tutd south dit·<·<·tion, fo•·, in ord<'r to make good t ho 
c·ourl'\t' Y \\', ltt• mu:-.t hold the axis of his machi1w at 
tlu· indiuat.ion of Y :-i and not of Y \\'. ~<'t tin g t Jw 
,,iml IJtll' to 30 ttnd the air speed bat· to 105, he· till· 

dtunps the• c·ard, antl holding •· rNI on rc•d," t w·u~o, 
t Itt• bo\d wtt it t ht• wind an·ow is point ing from t lw 
\\'1':-.t. Clumping the c·ard and continuing to keep 
·• n•d on red, " ht' manoounc:s hk; machine m1til tho 

• 

FIG. 5 - VI EW OF BOMB SIGHT AS SEEN BY PILOT 

drift hat· i:. pointing sout h -ca t, i.e., at 135 dc•g. relu-
1 i\' t•ly from tho north. The air ~peed bar ' ' ill then 
point in tlw direction of Y H, and taking the n•adu1g 
indittttl'Cl on t lw <·a,·cl namely, in thi...; C'ao.;e, 147 dcg. 
he transft•rs it to his naYigating rompa.."s and holds 
tlw machine• to it. At. th(> samo time he can read lti..., 
ground !;pt•c•d naml-' ly, 120 mill's an hour- and t ho 
tinw rl'<tuin•d to c·ovc•r 10 miles -namely, 5 min.­
on t ht• sc·u!c•s c•ng,·a\'<'d on the drift bar . 

Arriving at. his objc•C'tive, lw turns his madtiue 
t·otmcl fot· t lw home''' tuc l trip. H olding red to red, ho 
ntu.nn'll\'res until t lw drift bar is pointing nort ·\\ C'st, 
or to :11 ;') dE'g. Ho will t lwn find t.hat the ai1· speed h a t· 
is point ing to :!04 d<•g., that his ground s pcod is 78 
milc:>s an hour, ~:~nd that. he "ill htke 7 ~ min. to cover 
10 mil<•s. 

T o t•nahlo t lu.• pilot to dl•tN·mulc rNt.d ily when tlw 
clt·irt. bar is p o inting in a given direction, an indt•x 
(; is tnrallgt•d to project O\'(;'t' the N lgE'I of t ho comp&o.;s 
cttrd. This ind(>x is c·onnectcd by a. parallel mot ion 
'' ith t lw drift bar in ~o,ul'h a way that when the llt·ift 
hat· is s '' ung through an angle a to one side Ot' th<' 
ot hN of its median position, the index mov<'s round 
t h<' C'it·<·umf<'r<>nce of t h<> card tluough an angle a 
r('lat ivcol~ to the axis o£ the compa bowl. Again, to 
enahlco t lw pilot to determine in what direction the air 
s p ecd bar is pointing, a fixed index H. projecting over 
the.> edge of tlw card. is provided and scl'\C' substlln· 
tiaUv as a. lubber line . 

• 
In t.he example of cow'Se-setti.ng given abo' e 1t 1..., 

perhaps worth noting that had there been no wind the 
out-and-home jow·nc>y would have been covered in 
1 honr 54 min. With the wind as stated, the double 
trip. it is apparent from the fig\.lres given, takes 2 hour~.> 
7 nun. Thl'SC' figurN; tllu::.trate the well-kno\\ n fact 
that no mat tt'r in what direct ion the ";nd is blowing, 
an out-and -homE~ t l'ip always takes. longer than it 
would if wind \\t:'t'e ahsent. 'fhio s tatement. is truo 
ewm if tho '' ind is blo" ing oxactly parallel '\ ilh l htl 
tom·::.o to bo uuH.lo gootl. · 
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The Nickel Industry of Canada. 
(By a Corre11po11de111. ) 

.FR0;\1 an industrial point of view nickel mtu>t be 
1·egarded a~ one of the "younger " metals, for its 
indw;trial history begiru about the middJe of the 
nineteenth century. In 1 75 nickel o1·e deposits 
previously discovered in the French Pacific island 
of Now Caledonia hogan to bo e xploited on a. con­
s iderable scalo and tho production o£ nickol soon 
increased boyond tho requirements of consumers. 
In 1887 tho nowly discovered nickel oro doposits 
of ~udbury, Ontario, began to d eliver the m etal. 
The first important mining was done in 1886 by tho 
( 'a.nadian Coppor Company, but the extent and 
richness in nickol o£ those Ontario deposits was not 
realised till som e time later. lt wa.q soon found 
t.ha.t at ~udbw·y, nickel oro depos its existed which 
dwat·fed all others into comparative ins ignificance, 
and that from boing a comparatively rare metal, 
nickel would henceforth be available on a scaJe 
comparable with some of the so-caUed " common " 
metals. To-day tho udbw·y nickel ore deposits 
are responsible for about 0 per cent. of the world's 
requirements. 

The enclosing r ock.'i at the 'udbury mine are of 
a. character to make the mining of the ore quite an 
ordinary mining ta.<>k. , 'orne of the outcrop ore 
bodies were at one time worked as open pits, but 
this method of working has now been s uperseded 
by shafts and drifts underground. 

The stoping method adopted is chiefly that known 
as shrinkage stoping, in which a block of ore between 
two levels i.~ attacked at tho bottom and broken on 
to a. floor beneath, onl y enough 01·e boing taken away 
to give room to the men engaged in breaking it down. 
When aU the block ha.~ been broken down, the stope 
may bo 1·egardocl a.-; till or·o bin filled with broken 
ore, which can bo drawn of£ thJ:ough chutes at the 
hottom a.~ required. Tho oro as miued i., coar'Sely 
<:rushed in rock hr·C'ak<ws and Hubjoc.ted to a partial 
calcination, us ually in hoap!i in the open air·. The 
fines a1·o bettor calcined in a rover·beratory fw·nace. 
The object of thiH pa r-tia l caJcination is to remove 
t\ part, but not tho whole, of the s ulphm· in the oro. 
.Enough t>ulphu1· mu.-,t bo left for the s ubsequent 
operation, which coru;i.btH of Kmeltiog the ore in a 
blast -furnace with <·oke and a s uitable flux. The 
products of ~>melting are a Hlag which contain.-; a 
large propo11ion of tho iron originally present in 
the ore, a.~ a s il icate, and a mass of mixed s ulphides 
of nickel, copper and iron, which collects at the bottom 
of the furnaf(O and can be tapped indep endently of the 
s lag. The smelt ing i.x thu~ a concentrating operation 
by which tho valuable pat·t of the o1·e is separated 
from the worthJoss gangue material. Tho next stage 
consi.<>ts of " bessemorising," in which the mixtW'e 
of molten twlphidc•s iH ~o; ubjectecl t o an air bla.<>t in a 
converter in tho Kamo manner ali molten iron is 
de -carburiRed, but in thiR ca.qo the pmpose of the 
oper ation is to convert the iron s ulphide to oxide, 
which L"' s tagged away, leaving a " matte " rich in 
nickel and copper tmlphidcs, but low in iron. This 
matte also contairu; pr·actically all tho precious metalH 
originally present in the or·e. The nex't stage in the 
treatment is tho separation of the nickel and copper 
in the matte, which is a metallurgical probl<'m of 
some difficulty, ancl one which adcLq largely t o ~ he 
cost of nickel recovery f1·om its ores. Numerous 
methods havo b<'en augg<'sted from t ime to time t o 
effect this f>eparation, but of them t lU'ee main pro­
cesses havo KLll'vivod, all of which are being used 
at the present timo for separating and refining the 
metals contained in the , udbury matte. The Inter­
national Nickel Company, which handles b y far 
the large.<>t proporLion of the , 'udbury nickel output, 
u.se a m ethod known a.s the Orford process. In this 
process the matte is fused with sodium s ulphide, 
which d issolves tho s ulphides of iron and coppet·, 
allowing the heavier nickel s ulphide to settle out 
f rom tho fusod matodal. Tho two products can thus 
be tapped off from tho fumaco separately. Usually 
t he separation is not complete at the fu·~;t melt,ing, 
but if tho melting bo repeated onco 01· twico a nickel 
s ulphide freo from coppor can be obtained. 

I cent. of the copper has thu..o:; heen dissolved out, the 
remainder iA washed free of acid a nd transferred to 
towers which can be heated to 350 deg. Cent. The 
material , in the fo1·m of powder, is made s lowly to 
dC'scend these towers, meeting an 11p-fl.owing stt·eam 
of water ga.-;, by which, at the above temperature, 
the nickel and copper oxides are reduced to t hai•· 
rospE"ct i vo mot aL"'. From those towers the matet·ial 
is conveyed to other towers in which a temperature 
of 0 deg. Cent. i.q maintained. J t here meets a 
stream of producer gas which is rich in carbon 
monoxide. A chemical combinat ion takes place 
between tho nickel and carbon monoxide, res ulting 
i11 the for·mation o£ a volatil.e product known as nickel 
carbonyl, which has tho formula Ni(C04 ). This com­
pound, mixed with tho producer gas, i<> then pa.<;sed 
through vertical cylindrical chambers heated to 
200 dog. 'ont. internally. At the temperatur·o 
employed tho nickel ct.wbonyl ~ decomposed into 
nickel and carbon monoxide, and the procluctR of 
decompo. ition a•·o made to pru::s tJu·ough a ma.-;s of 
nickel gr·anulon on which the nickel is collected a.<> 
concentric layers. When the granules reach a givon 
s ize they are screened out, and small granules at·o 
added to t·oplace them. Tho nickel obtained in this 
proce.<;s iR practically pw·e. A copper-nickeJ residue 
remains, which i.o; again worked up to the de. ired 
propo1'tions of the two metals and thus enters the 
towors again. The copper solution obtained in tho 
sulphur·ic acid treatment is evaporated to obtain 
copper Aulphato crystals, which find a ready sale as 
s uch . The precious metals become concentr·ated 
in there. idues unt il they have formed a rich p1·oduc.t, 
which ;.., treated separately for their recovery. It is 
obviou.~ that thi.CJ process requires high t echnicaJ 
supervis ion , and probably for t.his reason it ha.-; not 
been adopted b y other refirung m etalhu·gists. 

The n ickel s ulphide iH t·oas t ed to oxide and reduced 
with carbon in oil-fired fw·naces. Tho mix1.w·e of 
sodium and copper sulphides is leached with water 
by which Hodium sulphide is recovered and made 
available fo1• HUb~iequent use, and the coppe1· sulphide 
i'i sm elted to blister copper· which is electrolyticaJly 
refined. 

Another process AU<'C<'S'ifully <>mployed for refining 
nickel matte is that known a.~ the Iond process. 
This is tho invention of that taJented scientist, Dr. 
Ludwig Mond, tho originator of the ammon.ia alkali 
industry and the d iscover<>l' of l\fond ga.~. &c. Thi."! 
process is in operation at on o place only, namely, 
Clydach, near Swansea, to whtch works tho matte 
L'i shipped from Canada. Thul process is ono of great 
ingenuity. Up to tho obtaining of a nic·kol-coppor 
matte low in iron tho pr·occdw·o is tho same as fol' 
the Orford process, but f1 om t hat Htago the pr'O<'<'­
dw·e .iH quito difforont. The bessemeri:-.ed matte i.~ 
roasted to oxpel Hulpluu·, and the oxidised pt·odue:t is 
t.lten lonchod with a 10 pot cent.. Hltlphuric ac·iJ solu ­
tion. T!Je Hltlphu!'ic a<·id <'Xcr·c·i'"'el-1 a selective action , 
tal<ing up tho <·oppN· <·hi<'fly. Wlwn ahout. 70 pN· 

'T'ho thi1·d p1·ocoHs of refining nickel matte is of 
Norwegian o•·igin, and bears tho name of its invento•·, 
Dr. H ybinotto. 'T'h is p1·ocess has been a<lopted b y 
tho B1·it,ish Ant<wica Nickol Corporation, which ww; 
formed wit h a view to Lreating the matte to obtain 
rnettill ic n i cl<nl in Camtda. The British Imperial 
Government wa~, and may s till bo, financiaJi y 
inte•·ested in thi.M C'orporation, and it.-; action in 
this rflatte t· from a corrllllercial standpoint wa.q the 
subject of severo advet'l:lO criticism b y a Committf'e 
on Expenditure which investigated the trans action . 

Tho H ybinetto process consists of grinding and 
roa.<>ting tho matte to expel s ulphw·, leaching out a 
portion of tho copper· \Vith a I 0 per cent. acid solution 
and melting tho r t'fl iduo to form anodes containing 
about 65 per c·ent. of nickel. An electrolyte is pre­
par·~cl by diJoiHOlvi ng nickel s ulphate in the proportion 
of 45 gramme~ of the Aulphate to tho litre of wate1·, 
a nd thi.~ is used for· r·ecovering the nickel from tho 
anodes by elect rolyRi~. A dirce:t CW'rent i.e; employed 
at a voltago of 160 to 170. A'! electrolysis proceeds 
and tho anodo:~ diRsolve in the electrolyte, an enrich­
mont of copper takes place, a nd when th is r eaches 
2 to :3 granun0s por· I it.r<', the electrolyte is pa.<>sed 
ovo1· wa. .. to anodos. Tho copper is precipitated from 
the F;ol ut ion a.<~ cement copper on the nicl<ol in the 
anode~;, tho nickel a cting in tho !'lame manner as the 
it·on u."!cd in copper precipitation from weak copper 
sol uti on.-; in mine waters and other copper-bear·ing 
li<tuors . At tho s ame time an equivalent quantity 
of nickel is taken into solution which res tores the 
electr·olyte to itH r oqui1·ed composition . The nickel 
obtained by thi!i process is upwards of 99 per cent. 
fine. Tho precious motals become concentrated 
in tho anodo s limes from which t hey are periodically 
recovered. The process i'l said to be quite satis­
factoi'Y· For the moment it is s uApended in Canada 
becall8e of tho depre sed market for nickel. 

Tho nickel obtained by these various processes 
finds its way t o market in variou.s forms, depending 
to HQme extent on the preferences of the buyers. 
They include (a) gr·airt'i, rondelles, o1· powder r·educcd 
from nickel oxide; (b) concentr ic layers deposited 
round a nucleu..'! from nickel carbonyl ; (c) cathode 
s heets res ulting fr·om electrolytic deposition; (d) blocks 
of ~ho motal mudo by reducing nickel oxide at a 
temporaturo a bovo the molting point of nickel ; and (e) 
maJloablo nickel, which is nickel which h lll:l been 
de-oxid ised by metallic magnesium. The block fo•·m 
is the one chiofly used by steel makors . But for· 
rolling, fo1·ging and drawing it is necessary to tu;e 
malloablo nicl<el. 

Tho refining of C'anadian nickel w1til recent yt'a1·s 
has been entirely carried out either· in England or the 
United ~tateR. A-; tho result of local p r·essw·e and 
the r·epre.qontatioru; of tho British Government, 
refineries havo now b een establi,qhed in 'anada, in 
which a pw1 , at any rate, of the annual production 
of matt e can be tr·eated. Tho InternationaJ Nickel 
Corporal ion commenced to refine nick el matte at 
Po1·t Col borne, in Ontar·io, in 101 , and this plant 
has a n annual capacit y of about 5000 tons of refined 
nickel. Tho Brit~h Amodca Nickel Corporation 
alqo h~ a rofinery at D eschenes, on the Ottawa 
Hivet• m Quebec Province, with an annual cap acity 
of refined nickel of about 7500 tons, whjoh, it is s aid, 
can bo inC!'Oasod at comparatively littlo cost. 

TilE U SES OF NICKEL. 
Nickel ix one of tho most l.ll)eful of the non-ferrous 

metalK, whoth or unttlloye<l or in combination with 
other Htetal!;. H s anti -corro:;ive proper·ties make it 
par·ti<:ultu·l y Huitablo fo1· cooking utenk; iL-; and for 
many it on'IX of lnbot·nt o•·y Ntllipm<'nt. It i.~ the stau -
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dard m etal for· t>lectro-plating for which it ha-; n o 
rival in commt'rcial work. Many European and otlwr 
countries <'mploy nickel as coinage, sometimef.l with, 
and somotim£-s without, alloying. But it is et-.timatecl 
that upv.ards of 75 pt>l' cent. of the total output. iii 
u.-;cd as an alloying agent in " nickel " steel>;. Thili 
term covors extremely varied products of iron carbon 
and nickCil and alHo products which contain in addi­
tion mnnganc~e and hmall proportion.<; of ot h<.•r 
elements. Fo•· general engineering pw·poses himplo 
nickt"l s to(IL'> ( iron carbon and nickel ) containing 
f1·om 2 to 4 por cent. of nickel are p erhaps tho mo::.t 
impo1-tant ; but nickel-chromium steels ar<> coming 
into cx1.cndod uso owing to thoit· remar·kable )>1'<>­
porti<>H. Nickel -copper steels, in which tho copp<' '' 
con.qtituent iH kopt at about one-third of tho nic·k<'l 
pr·osont and doeH not oxcood 1 or 2 per cont. in all, 
s how oxcollent mechanical proper ties, giving a tensi lo 
Htrongth up to 150,000 lb. to the s quare inch with 
very conHider·ablo ductility. 

Steel containing nickel and also chromium and 
molybdenum is a material with very remar·kablo 
pl1ysical propc•·t ies. According to M. H . Hchmicl, 
who recently road a paper on the s ubject before tho 
American , ociet y for Te1.ting • 'teel , a Ateel of t.ho 
following percentage composition was testec.l, with 
rosuJts given in tho table below. Carbon, 0. 22 t o 
0 .30; manganese, 0. 50 to 0 . 70 ; s ilicon, 0. 10 to 
0.20; ciU'omium, 0 . 70 to 0 .90; nickel, 2.75 to 
3 . 25 ; molybdenum, 0 . 30 to 0 . 50; and about 

• 
0 . 030 each of s ulphur and pho phorus. ThiR steel 
wa.q drawn a t various t mperatw·es after quen<'hing 
in oil at 1 450 dog. Fall. 

Dnw inl( HeducliOII 
tempero.lurl.'. J~lnHlir Jt i111o.le £Ionge lion. "'area. Hrm< II 

Deg. Fah. limit. l!!trength. pc1· cent. per <·ent. h~rdn<'HII. 

600 .. 2:J:J ,OOIJ .. :.!49.800 .. 14.0 .. 4fL8 •. 4Mi 
000 .. 170,(HHI .. 189,:WO 16 . 0 Jl. fi .• 3ti:S 

11100 .. 101 ,000 .. 180.700 .. 18.6 .. 1>8.:3 .. :H4 
I lOll .. 14 9.000 .. 106,800 .. 18.6 .. 00.0 .. :121'1 

High n ic-i<(il Htc•eiH ar·e mado having spccil'll fJI'O­
pert i<.>s. Ouo of t hom1 is tlw ::; t eel known t:ts " invnr," 
which pos~o;ess<'H t.ho s pecial propo11.y of vary ing in 
volume but very Hlightly with change of t <'mporutUI'l' , 
and being thu.-; an id al material for meal:!ures o f 
length. Tho nickel proportion in t.his s teel is about 
36 )WI' <·et1t. Another alloy containing 60 pC't' <'<'IlL 
nicke l, 12 po1· cent . clu·omium, and 26 per cent. iron 
i.'l knO\\ n a.-; " nic· lu·ome." It retain.-; its . trcngth aud 
properties at hig h t C'mperat w·eH, and is of ~-o p<•cial 
value a.-; an <> lc<trical 1·es i~-otanco element. 

Nicl<<'l form.-; valuablo alloys with copper Jm0\\11 a.-; 
cupro-nickels. Tho be .. ,t knO\\ n of the niLkel -< opp<'l" 
alloys is pN·https tho very valuable material knO\\ n 
a.-; " Mond " n o' al, which is obtained direct ly fr·o ut 
the s melting and r(>clu<.tion of the • 'udbmy ore!'i, tho 
nickel ancl copper boi ng reduc<'d without separation. 
l\Jonel metal i:-; a s ilver-white aJioy, and it takcH o. 
briJiiant polis h. Jt can bo cast rolled and treated in 
various waY!' I il<o c.opper and ~•teel. I t iR a.-; mallet~-blo 
a.<; copper and can bo dr·awn into tho finest wire. It 
is aLqo higllly resistant t o corr·osion either by s<~a. 
water or at high tempernt w·es. Its t ensile stt·ongth 
vades frorn 70,000 lb. to tho ~;quaro inch for ca..,tings 
to 110,000 lb. for cold drawn rocLCJ. It i.'i being w;od in 
lfu·ge <Juantit ioH for a la1·ge number of purpoHos fo1· 
whi ch n o other· metal or alloy i-; equaJly s u.itablo. 

A RerioH of inve~>tigations by Leon Guillet, recently 
•·eport e cl, on tho ofie<.t of nickfll in low coppct· bra.-;sc~, 
ha{ e»t abli ; heel the fact that a small amouut of 
nickel can 1·eplaco a much lar·ger quantit.y of coppN 
in Ruch bru.~ses with considerable advantage t o t lw 
m('chanical pr·opert ic:-~. ~ome of these have ult irnatt1 
s trength up to 90,000 lb. t o the square inch and 
20 per cent. elongation . Tho results of these researcht'~ 
ar·e said t o show that nickel is cle!>tined to p lay tho 
s ame important r6le in the manufacture of br·a-;s ~ 
it doe:~ in st('el. 

Tho non-forr·ous alloys of nickel include a vcr·y 
lar·go number· of ot h<'r' highly useful and valuablo 
materials, whic·h, however. cannot he dealt with 
\\ ilhin lhe limitH of thili ar·tidc. New alloys of this 
typo and now pr·oper·ties of t hose alr·eady known 
are Of f l'Ot[ uont cJiqcovery. 

The chomical compounds of nickel of industril:ll 
impor·tanco are not numerou.<;. Nickel oxide L<> \ll:IOd 
in tho manufacture of c01·tain kinds of pottery 
glazes ond for· a number of minor purposes. 
Tho doublo sulphate of nick<'l and ammonium 
il-l tho Mit chiefl y employed in nickel clC'ct.ro­
plati ng, and tho c·yanide is abo used f cw t.J ro 
same purpose. Nickol salts a1·e al..;o employNI in 
Hmall quant it ic•-; in t he dyeing indu...,tr·y, but only 
when c·heapt••· ~;ubHt it utes cannot be w;ed. 

AJ.; a cat.al)1ic Rgent, nickel in the form of thP finely 
divided met ttl, and also u.~ ce1-tain organic :-;ult s, is of 
great impo11ance in the " hardening " or hydrogenat­
ing of oi lH to obtain fr·om them solid fatH. Other 
t·ataly,.;l s a1·(:' kiiO\\n \\hich act in th<' s ame ''ay, but 
nickel iii th1• onl y one :-;o far known which is s uffi-• 
cien t ly a c.1 ivc fol' commer·cial u~;c . 

Tho manuhu.t w c of margarine and abo :some other 
ediblo fats from oill-1 such aq palm oil and cotton bCCd 

oils d ep ends upon tills propc:rt.y of nickel. Another 
U..'!O for nickC'l in n <'ntalytic <'apa< ity is in the enrich­
m ont of wAter ga.q and other ga-;es of low calorific 
val uo. In t hiH cuse the nickel bri ng.s about the pro­
dut-t ion of m ethano from cat· bon monoxide and hydro­
gen under 1-l llitablo condition.~ of tcmpct·atw·e and 
press ure, Ll1oroby 1·edudnu the volumo but g•·etltly 
imp1·o,ing the fuel value of the ga.~. 

.. 
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Sheffi eld Manufacturers' Protest. 
CONS1DI£RABLE appr·ehension has been aroutied 

umong Bhofflelcl manufac.t w·ers as to t.he provisions 
of the United ~tates Emergency Tariff Act. Tho 
light iron and steel industries, especially the cutlery 
t.ra.cle, wiU, it i,; feared, bo seriously prejudiced by the 
increased duties, and it is p~obable that unle s some 
concession can be obtained, the United States market 
may be closed t.o "'heffiolcl manufacturers. So seriou~ 
a. view is taken of the posSible effect of the new tariff 
pt·oposals that a strong deputation ha left he ffield 
fot· Washington to put the ca e of the light iron and 
liteel indnstries before 'hambers of Commerce in the 
United States. On tho broader question of thEI effect 
of the tariff on Briti..h trade the Federation of British 
Industries is, at the reques t of the Government, 
collecting information which will bo placed at the 
disposal of t.he Board of Trade so that Government 
action may be taken if des ired . 

Salt C rystals for Magnifying Sound. 
A aooo doal of interest has beon aroused by the 

• 
claims put forward in connection with the use of 
Rochelle ::;alt crystals fot· magnifying ound. 'l'he 
s uggestion. that these crystals may be utilised to 
ona.ble the deaf to hear should, howovor, be received 
witil caution, and no claim in this connect ion is made 
oit her· by the \\'est em Elect1 ic Company, which is 
a 'sociated with the use of these c•·y. tals, or by the 
A.tn9rican Telephone and Telegraph Company, which 
is also into rested. Expe•·iments aro being canied 
out in the labot·atories of the now companies. All that 
is claimed is that the composite cry tals of Rochelle 
loialt p ossess the property of magnifying sound, and 
it is this property which ha rai ed hopes that some­
thing may be achieved which will make it possible 
fot· deaf people to improve their hearing. Mr. E. 
Kilbtu·n ticott, who gave a. demonst1·ation of what 
can be achieved with these cry talt> at the r·ecent 
meet ing of the Faraday 'ociety, is extremely hopoful 
on thi~ subject. 

Glare in Factories. 
THERE is no doubt that the introduction and 

extended uso of high intensity gas-filled electric lamps 
:---, in factories has accentuated the evils arisin!:, from 

glare which is as frequently a cause of eyesight strain 
and accident as defective illuminat.ion. 'l'he -nopart· 
m ental Committee which has been investigating 
lighting conditions in factory and workshop has 
made some definite recommendations on the subject. 
Jt is s uggested that every light source having a 
bt·ig htness of more than five candle-power per square 
inch within. a distance of 100ft. of any worker s hall 
be shaded in s uch a manner that no parL of the fila­
ment, mantle, or flame is distinguishable through the 
shade. An except ion is made for condi~ions in which 
the angle between the line from the eye to an unshaded 
source of light and a hot·izontal plane is not less than 
20 deg., or, in the case of any pet·son working at a 
distance of 6ft. 01· less ft·om the source of light, of not 
l<'ss than :30 deg. Means s hoold also be taken to 
pt·event direct reflection into the eyes of the worker, 
to obviate the formation of shadows, and to secw·e 
constancy in a rdficial illumination. A.f3 these recom­
mendation-;, if adopted, would in many cases involve 
extensive alterations oft he lighting t$ybt~m. the Com­
mittee propoAes that a reasonable time should be 
allowed bl.'lforo the suggested ro<1uirements become 
operative. 

Chemical Workers' Wages. 
THE ballot of the F ederation of Chemical Worker:> 

on employers' proposals to reduce hourly rates of 
wages ha proved hostile to the E>cheme put forward. 
l t is stated that a ballot of 30,000 wor·kpeople showed 
that only 4:34 were in favour of accepting the reduc­
tion, and that 10,500 voted against it. Employers 
have been notified that failing an adjustment of the 
situation tho whole of the workers in the Federation 
will go out on strike on August 27th . 

No Munitions of War. 

IT has always been recognised t hat it would be 
possible by an international agreement of worker·s 
to make war impossible by refusing to under~ake the 
pr·oduction of munitions. It is interesting to note, 
therefore, that the I nternational Congress of 1\letal 
\Yorkers, which has just been held in Lucerne, has 
unanimously adopted a. resolution in favour of 
r efusing to manufacture munitions of war. 

St. Lawrence River Improvement. 

A~ impo1·tant scheme for tho deepening of the t. 
Lawrence River at an estimated cost of £50,000,000 is 
dealt with in the report of the International V\Tater· 
ways Commisl;ion. l t. is proposed to deepen the river· 
to enable ocean-going vessels to proceed as far '"e ·t 
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as Lhe Chicago Port Arthur and Duluth. Two canals 
des igned to straighten out the navigation of the 
river nt Iroquois and Morris burg, bot.h in Ontario, 
are s hown on the plan. Theso r anak; would have an 
average bottom width of 300ft. An associated 
development would be the laying down of hydro· 
electric plants to utilise the power of the 1""t. Lawrence, 
which is estima~ed at about~ 5,v00,000 horso-power. 
The advocates of the scheme justify the high costs 
on tho gr·ound that hund1·eds of millions of dollars a 
year· would be saved to both tho United 1 'tates and 
Canada, and the belief is expressed that tho water­
power part of the scheme would repay the capital 
cost within a comparatively short period. 

Synthetic Petrol. 
ExPl!:RI.MENTS aro s till being conttucted \\ith the 

obje<·t of finding sub:sti~utes for petrol. One of the 
latest annow1cements in this connection is that 1\I. 
Mailh~, a professor of scionco at Toulouse, has 
s ucceeded in obtaining oil from flax which can no~ 
only be used for motive power in place of b!'n-r.ol or 
petrol, but in the manuiactw·e of explo ives, colow·ing 
matter and pel'fwne. H e expresses the belief that 
many other· vegetable and animal oils can be used to 
prod uco synthetic petrol. 

Wages R eductions. 
OFFICIAL statistic~ show that reductions of wages 

which camo into force last month affected the ear·nings 
of about 3,600,000 workpeople. The payments of 
'veekly full-time wages showed a decrease of ovet· 
£1,000,000. 'ince the beginning of the present year 
there has been a reduction in the amount paid in 
weekly wages of about £2,765,000. The number of 
workpeople affected is nearly 5. 700,00(;. lndu~tri& 
in which a reduction of wages took place Jast month 
were engineering, coal mining, roil ways and textiles . 

Shoreham Mystery Towers. 

TH!!: 'horeham H arbow· Trustees have not yet 
succeeded in obtaining the removal from the har·bow· 
of the huge <'Onc1·ete towers which were constr·ucted 
dw·ing the latt~r part of the war· period for use in the 
English Channel. A strong prote t was made at a 
met?ting of th~ Trustees which was held in nrighton 
a few dA.ys ago, of tho noglect of the Adrniralt.y either 
to remove the towers, which are a hindrance to navi­
gation, or to pay any sum by way of compensation 
or rent for tho u~u of the harbour. I t w~ decided to 
make a. fw·ther application to ·whitehall. 

Large British Contract for India. 
I N view of the important ordors which have been 

lost by the British engineering trades owing to the 
inability to quote prices which couJd comparo with 
those of forsign firms, it is satisfactory to lea rn that 
Dorman, L ong and Co., L imited, are to supply the 
steel for 105 miles of water mains in Bombay. The 
actual tenderer was a Calcutta firm, but it is under­
stood that they aro backod by the well-known 
Middle brough stee l company. lt was fearod that 
American steel makers mjght be able to quote more 
attractive terms, but it is stated that in addition to 
the tender which has been accepted, the second lowest 
tender was also that. of a Briti h firm. The sum 
involved is about £2,500,000. 

Labour View of Rai lways. 
THAT ~he Railways Bill constitutes a revoJu~ion o'f 

the British railway system is the definite opinion of 
l\Ir. J. H. Thomas . By operating the companies 
in fow· groups, he believes that much waste will be 
eliminated, without any public inconvenience being 
suffered. H e recognises that owing to trade depres­
sion the full advantages of the new system cannot be 
realised for some time t o come, and expres~es the 
hope that railwaymen will do their part to contribute 
to the improved efficiency of the service. The 
machiner·y set up will, in l\fr. Thomas' view, tend to 
closer understanding between the officials and the 
men, and he reminds the latter that good conditions 
of ser vice and wages can only be ju tified by good 
work. Government control gave the wor t of both 
the competitive syst em and nationalisation. 

London Traffic. 
AT a time when the railways have been handed 

back to private control, without the backing of a 
subsidy, the decline of traffic on the London Under­
ground Railway and the associat.ecl ·omnibus business 
i~ causing some anxiety. Unle3s tlte second half of 
the present year shows an improvement c.n the first­
which it~ not expected- it is probable t hat wh6n the 
fig1.ues for the complete year are available a falling 
off of about 40 mjJlion.s in tho number of passengers 
carried by the railways ma~· be recorded, and of 24 
milJions in the ca:;;e of omnibus traffic. 1 'ome economies 

have been made in operating expenJ:>os,! but the 
savings possible under that h ead are by no means 
proportionate to the decline in the volume of traffic 
handled. The wages bill, partly owing to actual 
increase~, but also as a r esult of the fewer hours 
worked, has gone up by leaps and bounds. With less 
traffic to handle, the number of men employed on the 
railways has increased by one-third. 

Shipyard Joiners' Strike Settled. 
AFTER fighting for eight months for tho retention 

of wage rates which employers found it impossible 
to pay, the shipyard joiners have decrded to resume 
work at the lower scale offered. There is to be an 
immediate cut of 6s . a week, and a fuJ·ther reduction 
of 3s. a week in October. The balance of 3s. to com­
plete the l2s. which was tho amount of the state o£ 
trade advance which has been in question, will be 
tho subject of discussion with othor matters in 
December. The curious featur·e of the si tuation is 
thAt carp3nters and joiner.:> in the impot·tant Belfast 
shipyards havo long since accepted the wage reduc­
tion, and that men have been working at Portsmouth 
on ship repair work at lower rates than those now 
offered by employers. The strike has had disastrous 
r esults on tho shipbuilding and ship-repairing trados, 
a great deal of work having gone to foreign yards 
which would, under normal circumstances, haYe been 
carried out by British firms. The direct loss in wages 
has been severely felt, and unemployment has been 
caused among many classes of shipya1'd workers. 
while British shipbuilding has received a blow 
from which the industry will take a long timo to 
recover. There may be no connection between the 
two events, but it is a significant coincidence that tho 
str·ike has collo.p ·ed contemporaneously with tho 
annoUhcement oi the intention to close tho Yarrow 
yard. 

Imperial Wireless Chain. 
THE P ostmaster-General opened yesterday at 

Leafield the first link in the I mperial Wireless Chaiu. 
The station has been designed for a range of 2000 
m.ik3 at all times of the day under normal conditions. 
Tho next station to be completed wi ll be that at 
Cairo, which it. is expected will be put in operation 
in November. Plans for the other stations are now 
being prepared, and it is hoped that thoir constr ue· 
tion will be commenced early next year , and that all 
the stations will be in operation within a period of 
two .roars. The stations for which plans are now being 
prepared are being designed for the use of wireless 
t elephony as well as telegraphy. 

Naval Engineering Interests in Russia. 
I •r is reported from Copenhagen that negotiations 

between the gToups owning the Vickers and At·m· 
s trong dockyards in Russia and the oviet Govern· 
ment regarding the concession of the navul aockyard 
at Nicolaieff on the Black 'ea are progressing satis· 
factorily. I t is understood that all raw matetial 
which would bo imported for carrying on t.he work of 
the dockyard would be imported at prices to be fixed 
by the Rus ian 'omm.issioner for Foreign Trade, and 
that 25 per cent. of t.he output would be the property 
of the Soviet Government. 

Welsh Water for Birkenhead. 
T.I::I.E turning on of a new water supply from 

tho Cr·oss Hill reservoir for Bir kenhead on Mon­
day last marks the completion of a scheme of 
drawing water from vVales, the works in connection 
with which havo been under construction for ten 
years, and have cost nearly £1,500,000. For the 
time being, owing to the delay in the completion of 
the filtration plant, the supplies from th~ new reser­
voir will be limited to 4,000,000 gallons a day, but. 
ultimately 7,000,000 gallons a day will be available. 
The s upplies are being drawn from the Alwen and 
Brenig r eservoirs in South " 'ales, and it has been 
necessary to construct 42 miles of conduits between 
the reservoirs and the Cross Hill reservoir. -

National Shipyards. 
A REPORT which has just been issued shows that 

the gross cost of the ·ational 1 hipyards was 
£6,500,000, while the amount reali ed by sales and 
disposals was £2,431,263, leaving an estimated deficit 
of over· £4,00.0,000. The method of d isposing of oil 
tanker , which only realised an a\'erage price of 
about £24 per ton, whereas older ve els have been 
sold at prices ranging from £27 to £37 per ton, is 
criticised, and the opinion expressed that the arrange­
ment for the sale of theso vessels was not conducted 
on a business-like footing. \Vhile criticising these 
transactions, however, the Committee does not dissent 
from the opinion expre ed by the elect Committee 
on National Expenditw·e that t.he operations of t.he 
Ministry of ::ihipJ:.>ing haYe as a whole been conducted 
with marked efficiency and with ver~· sati factcwy 
t·e ·ults financially . • 
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it has been improved in vari oW:S directiona, aucl it is 
uow manuftl(,tw·ed for high preilS UJ'CH. Tho p r·incipal 
char acteristic of the modern boiler iR that tho hoaden; 
a ro composed of small circulttr dtull'lFI , which can be 
built for high press uro~; and high tomporatur·oH. T ho 
boiler can, i£ necessary, bo fil'ed wi ~h gas, colloidal 

O~n: of tho fu·rru; which is now giving a good deal fuo l or oil, but it is tho opinion of tho maker:; thttt tho 
of considerati on to the devolopmont of effi cient two la-tter fue ls aro not likely to bo u,.;cd to ttuy 
tSLoarn-t·aiRing plant and to firing boilers with pul- ' gl'out oxtent. Pr ior· to tho int.r·oduct ion of til<' 
veri~;o<l fuel with a viow to theu· U "iO in p ower· Bottington boiler in 1905, pulvorised fuel had boClll 
Htation -s i:; that of Fraser and Cha.lmors, Limitod, li};Ocl in connoction with various exL">ting boilor im;tal­
of Erit.h . H may bo J'emombored that some year~:~ I lationx, but with little Hucc·c:-os, tho furnaces twcl fluos, 
btl.ck tho fu·m dovolopod t.ho Bettington boiler with it L~ Haid, choking up vory mpidly, Psprf' ittlly when 
vorti Ct\l tu b<'s , a combustion c;ha.mber i n.<~i <lo the nes t 1 Lhe <·oal contai noel a. high 1w I'<Tn~agr, of a..; Jr. F lfi'Jla.c·ps 
of tubes and a pulverised fuel bw·nor for inject ing cott."lLructed to bum pulvcrL">od fuel borne ou <'Lfl't'Cllts 
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FIG. 12-TIU~ BETTINGTON BOILER. AltltANGP!O FOR BURNING fUtV£ltiSED OOAL 
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tho ful'l Llu·ough a nozzlo upwar<.L'i iuLo t.ho combus· of uit· wol'k with u, cortaill critical rato of pr'O)JtlguLion 
Lion chambor . Tho objects of LL"'ing pulvori~ed fuel of flame fr·om layor to layer, und if the ra.to of tJ·ttvel 
wero t hoso a lready m entioned, namely, to provide of tho mater ia-l ~:~ lightly exceed,.; that ~;poocl , t ho eorn· 
for intimato contact. of sroall fuol partie!<*! wiLh tho bw,t ion wave gr·adual ly cr·eeps in t ho direction of tho 
nir, so ali to ob tain complote combuHtion, and to flow of the material, and finally goes out. Thi:;, tho 
n·duco t ho amount of excess air, and thw; increaso mul<ers of tho Bet tington boiler contend, ic; a common 
t ho com bu;.;tion tornporaLul'e :;o a,,o; Lo rnal<o t.he boil er fault of fut·tu:tCOK w·•ing pu lvcwis<'d coa-L or otlwr fuel 
givt' ~~ high efficioncy. A dt·uwiug of tho boilot· is iu which the ga.-;, produ<:1s of <·omhur;tion or· unburnt 
givon in Fig. 12, t\Ud tho t.ablo:; below givo t.ho rosults fupl and the Hupportrr of <·omhus1 ion two 11ot dir·t•ctod 
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of tet:~Ls mado on it in its ol'igina l form. Fig. 13 it:! a 
C0 2 r ecorder chart. 

::>ince the original Bott.ingt on boiler Wti:s tleveloped 

bacl< 0 11 t horru;elvcs uw·iug COIIlbw;tion, a nd tiH:I 

troublo iH a-ttributable to t he fact th~:~.t eve1·y mixttu·e 
ha.>:~ a definite but ~; low velocity of fla1no propaga.tiou. 
Tho tuotueut Ll1o velocity of tl10 iucollling mb..turo - • t\o. J. V. uppoorcd A•-;gu11t l:!Lh . 
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oxcoecls that of the combustion wavo tho !attar 
<Toops forwar·d, and tho flame L"> ~xtingui.Hhod. Tho 
velocity of tho combuxtion wavo tlopcnch; upon tho 
inflammability of the du.o;t, and it increascH with tho 
volatile matto1· and moL">tw·e contained jn tho fud 
t~.nd the t~mper·atui'O of tho mixtul'<'· T ile voloc·ity 
of tho incoming material and tho telllp(lra.ture of tho 
mixture aro tho only factors that can bo varied in 
order to ~;oc ur·o a sta-tionary combustion wavo. Hy 
cauHillg tho mixturo to t tu·n upon .itt-~olf and ,.;prel:HI 
out in u <·ircula.r or ca.<.;c:ado form in t.~. vertical and <·ir­
culur· comb w;tion c hambor , not only are a. regenor ati vo 
action Hocur·ou, und t ho point of jgnition brought dos(· 
to the point of udm~">s ion, but t.ho act of changi.ng 
t ho dii'Oction of the flow of ga.-;o~; change~; the vHloc:.r1 y 
of por·1 ions of tho st rc•aut, and the· ro1.urning product rl 
(If co rnbtL'it ion and burning mat<-ri~tl in douhliug lnu·k 
on vd op tho incoming m atarial, so a~:~ to for·m a lt~.y<•J' 
hotwoon tiro incomin~ ~:~troam of the ignitiug a ud 
burning mat.<·rial in ~:> uch a way as t.o }H'Oduco a })l'O· 

I tncting hocly for· tho wallx of tho fur·nace, tlH•J·cby 
<Jxtending t ho lifo of tho furnace and proVI'nting u 

1 blow-pipe action upon tho walls. 
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'Pho regenera-tive and ouvoloping a.ction onablc~; 
a. materia-l low in vola.tilo ga."loH to bo used, the sub­
~;tuntittlly pw·o cal'bon being J•ak;ed to tho nccc•sHa.r·y 
temperature for combustion by tho enveloping p L'O· 

ducts of combuxtion. Ju other fortnl> of fumacos, 
the maken; explain, tllli; initial heat mu~'>t be s uppliod 
by an inflammable gas 0 1' by the volatile const ituents 
of tho coal, •m ch a:; the h y<lro-caxbon.c;, in conjunc­
tion with the heated. walls of tho furnace. When 
bw·ning cut·bon, coke, anthracite coal, wet coal or· 
low-g.·ado coal contau1ing low volatile combw;tiblcs, 
Lho regenerative and enveloping action lli claimed to 
bo of considerable irupol'tance. Tho fact that t.ho 
heat royuired to igni.to t.ho incoming maLcdal ix 
derived priucipally fl'om tho h oL p1'oduc1 :; of com­
bustion, which when rotlu·n.ing flow back a.djac(lttt 
to the material, a nd in tho opposite d ire<.tion, Olt">ut·c·s 
t.ho maintc11 tr.nco of u. hot zone H<.>ar the p oint of 
entra nce of tl1o material, tuld it il'l th.erefot·e ovidcuL 
t. h~:~.t tho heut for ignit ion is s upplic·d almo:;t entirely 
Lo t.llo incoming muter ial .f r·om t h~ r·c>t tu·n ing products 
of c·ombu~:~tion un<.l burning mutorial. 

In t.ho past , the lllttkor~:~ explain, thut·c Jw., o 
been difficultie~:~ in the direction of pulv('ris iJJg tiro 
fuel ,.; ufficiently finely, and difficulties because the a~h 
becomes m e lted into a ~:~ lag, hut pt·imarily with tho 
ref1·ac:tory mat('rial, ~hich is required to withstarHl 
the hig h temperature without )llOlting. l n tho fut·ntlco 
of tho now Bettingtou h oilot· tho Last -mentioned 
diflic ulty ha.-; been overcorne by t he ~:~pocial dosigu 
oi tho vertica-l combuxtion. cha.mber, in which tiro 
material is kopt in s us pens ion until <.ompleto com­
bur:;t ion iH effected. Moreover , tho incoming mtltorial 
and s upporter of combustion are to ~:~ome deg ree ins u­
lated at tho region of mol:lt energetic combustion by 
t he enveloping or t~.dja.cent CLU-rent in tho opposite 
direction. 'l'ho tiHh iH depo:,;ited iu tl. spaco a.t the 
h~txo of tho boik,r, aftm· iL l atH bcon purtitl.lly cooled 
uml sepat·uted from thu bdckwol'k lining, whih;t, 
the productt:! of comb ut:!Lion a.s hot ga~et> are brought 
into contact with t he furnace lining and give 
up a p ortion of their heat , by transmission through 
this lining, to tho boiler elements s urrounding the 
lining. 

The heating up and t ont inuou::1 ignition of tho 
incoming t>tream of du.-.t and a.ir are brought about 
rna.iuly by t ho en veloping ::~heath of proclu<.tl:l of com­
bw;tion l'Omp o:;ed. of u tui xtw·o uf gtil>et>, pl'iuciptilly 
C:O~, H~O a.uu N, unu ut u, tcmpot·a.t w·o of a bout 
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3500 deg. Fah. Ignition is independent of tho in- in a complet ely closed circuit, no distillation or Joss 
<·andcscent brickwork. ExporimC'nts have shown of hydro-carbon can occur. I t is s aid to be possiblE' 
that the point of E>xplosion d oC's not rLc:;e morE' to dry coal containing 10 per cent. of moistw ·e with -
1 hnn 10 per <·t>nt. '\it h th<' higlwst feed velocit.it>H it. out. the least difficulty. The product deliver E>d to 
iH p ossihl<' to c·mploy. Thn t <•nclcn<·y is for the en · 1 11<1 boiler usually ii'ISlWs from t h~ nozzJp at a tC'mp<•ru.­
voloping gu:;C'H ~->light.ly t o inc·rc>u.so in t<•mp<wat u•·o as tm<~ of about 200 clog. , hut this , of courH<>, varies 
tho w loc·ity is increased , a nd th<>so rc•t urning gast>s s lightly with tho quantity of moiJo~t me originally 
nhH\ys m1.sur<1 that the bri<'kwork around tlw p oint <·ontainc>d in t he fuel. HlidPs a1·t"t provided in the 
o£ ignition il'l incandesc<>nt . \\'it h gl'lwit y and pulvC'riser inlet for J·t•gulating the amount of air 
m onu•nt um a<·ting in the sam E> d irect.ion, no. eparat ion rE'<J uired for complt'te <·<nn bus t ion, and the coal f<•ed 
<'t\1\ take plac·<:' in a <·ontim10us st ream of mixture, n o i." operat C'cl by m ean.c:; of a variable sp t'NI friction 
m tlltN· \\hat clifft>l'<'n C<> t lwto may h<' ht'tween tlw whcC'l drivE-n fr- om thE'! puh pf'i~<>r shaft . Adjustnhle 
\wights of ih c·om,titll<>nts. Th<' nmonnt of ni1· ns<><l Hli<l<'s at'<' also fittN1 in 1lw f<•P d hoppe1·. 1-'Rnally tlw 

record Auerage for 24 hrs. Co, 77- % = 21! hrs. record.% Co2 
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rnn h r J'N111c·N1 1 o t hC' min imum rNtuii'E'U fOI' t ht• 
<·lwmic·nl l 'N\C't ion in,·c,h Pd . t h<' c·~\J'hon C'ontents of 
t h<• fut>l , and t hP s nft tv fuc·t or of t hi' •·<>frtH I o ry 
mnteriul <'mploycd. · · 

Tn m o-;t puh'<' l'i:wcl f~~t· l pluntH it is us ua l to c>mplo~ 
n sepamto drying plant in addition to the puJ veriRing 
plant, hut in thE' ca..:;(' of the BPtti ngton system tlw 
pulverist• r is m acle t o RE>r vn fo•· drying and blowing, 
in u.ddit ion 1 o pul vel' is ing t h<' c·oal. BNttc•rs opE>rati ng 
in c·onjun<·ti on with va1ws ttl'<' Jnou nt<'cl upon a shaft 
within a c·hnmhC'r, with tho innf'r wall <•OJH·<>ntl'i<· 
fOI' t.hf' grN\t<••· J>fWt of it s c·irc·nmfc•ronce t o t h<' axkl 
of rot a t ion, und a :--t>parnt o•· is l'Omhinf'd \dth tlw 

- • -•• 

pulvpJ·ist'r i:-; dri,•en dirt><·t ly 1 Jwnugh a flexi blC' <·oupling 
by an elec·tric m ot o 1· OJ' :-mall st eum turbine, hut. it i, 

• 
olwiou:-, that it can be dl'i\'t•n in ot hPr ways, AN or·din~ 

• 
t o local cond itions. 

' rho boiler itl'lelf ('Onxi:--t:-; of m ild steel top and bot t om 
headers connected t ogeth<•t· hy solid drawn ~->tefll 
t ubes, the munher of s<•CtionR formed in this mannC'J' 
d epending upon the capacity of the unit. 'f o faci litate 
c· leaning and in..:;pe<:tion. <:'B<·h header ix prov idocl wit.h 
a manhole covE' I', the t op h eaclc>rs being also fitted 
"it h a numbel' of st <><>l < ~tps to c>nable tho tuht>s t o 
be ·wit hch·awn. Ea<·lt ht>fHlE-'1' iH connt'CtPd by equalis­
ing tuht·~ in t lw stC'f\11\ nnd watc•· :--paf·c>:o:;. so as t o 
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FIG. t 4-BETTI NGTON BOILER IN COURSE OF ERECTION 
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place in the inner row of tubes, and the circulation is 
very rapid. AB tho tubes are vertical, thE> amount of 
scale deposit ili small, and any loo. e scale fol'med i~ 
E>jectt'd b y the l'apid <~i rc·ulation into the bottom hNHlf'l' 
wh~re it can J·c•adily be blown out. Hirnilady, as 
all the tub eA are VC'J'tic·al and Atraight, soot OJ' clm-1t 
does not acCllm\llat o on them. AB eac·h t ubo iH 
directly connect!'d to tht~ lit cam header, thf>J·e is a. 
very large s urface for the libc>ration of stE'am, and no 
po. s ibilit y of Hteam p ockets. Owing to tlw s ym­
metrical con.c;truction and c·oncentric method of 
firing thesP boilers, it is <·I aimed that all diff<•r<•nt ial 
stresses are eliminated, and that no abnormal ~>tresses 
ara set up when t.h p boi lar is working at its maximllm 
,·ate. 

Briefly, the advantages claimed for the boiler Ill'(\ 

improved efficiency in fuel con.<mmption, economy in 
labom·, s aving in spa<·<' , rapid s teaming, elasticity in 
capacit y, and the p oHsi bility of u.c:; ing cheap and 
inferior coal. Owing to the high temperatlli'<'S ancl 
to the complet e combustion of all the fuel in a la1·g<' 
combustion chamber, the boiler is s aid to be smokE'· 
less at all rates of firing. W e are informed that. 
experience hai'I .Rhown that it iH possible to w01·k thCI 
boiler continuous ly with 17 p t'r CE'nt. of C'02 , and t.hat 
the thermal effici<>rH'y rangE'~ hPt wE-en 79 and R2 pPr· 
<·Pnt. 

A Bettin~:,rt . on b oiler in t.hf' com·se of C'rN·t ion in 
MN1~1·s. FraSAl' and ('hn lmers' work~ i~ l'hown in l•'ij.{. 
14 , a nd Fig. 15 shows a pHh't' J'isC'r. 

The First Motor Ship with Double­
Acting Two-stroke Engines. • 

ON the e xpirat.ion of t.he Dic>Rel mast N· paton( !'! in 
t.hfl year:-> 1909/ 10, a hooll\ in marine mot.or builcli ng 
wAH ant.ici pat eel hy, among others, tho Ma.c:;ohinon­
fa brik Augsb\ll'g-Niirnberg and Blohm t\nd Vos~. 
ThMe fi1· ms aC'cordingly j ointly foW1ded a r(lsaarc·h 
a.sRooia ti on for· the p111·pose o f developing t.he engino 
to the dimension." rcqui s it.o for its 11!'!e in warship-1. 
Tho double-acting t wo-stroko engine, it. wa.'l holcl, 

FIG 15 - FUEL PULVERISER 

gl'incling elNnen~ for segr<'gnt~ng t.ho ground P.ar-ticloR. 
' l'hi-1 Hepa.•·ato1· 1s mountc>d dn·t•C'tl y on the ch.scha~·g<" 
s ido of thn pulver isM and form.'l the c·omplet<' p•p<' 
lin«' for 1 he fu<>l d eli\'PI'Y to tlw h oi le-•·· Eighty-fh·<> 
JWl' c•cnt .. of thfl pulvori.sed fn<> l will p a.<>." through a 
200·11\""-~h s<·J'c>c>n. H ot air at n t c>mperat m e of 450 dt-g. 
Fah. i.'l dro.wn from an air h!'atM, fitted at the baso 
oft he• c·himney, directly into tho s uction s ide of the 
pulvol'istw, whC're it intermixes with thE'! coal , and a.<> 
t lw amount of coal t o he d•·iNl is only the quantity 
which is h oing blown int o tho hoilC'I' por minutE'. t.h o 
drying c·an (llt.s ily h C' clOJW i11 1 his s ho11 poriod .. 1\for<l· 
O\'t·1·, ns tlw dr~·ing is dmlt• t·lcN• h~· ti1C' lHHit•l' nnd 

ons m o a constant Row, ancl is also pl'ov i<INl wit.h a I ronlcl alone b e oxpoot~d to fulfil tho object in view. 
Hteam outlC't pip~ w hi<'h is c·omw('ted t o onf' of tlw TL was decided to Htart hy bui lding small unit.~. so 
H<'ctions of 1 hE' s up!'rheat<w, t.hf' whole being mounte<l that the problem might be Rt.udied with a minimum of 
t og.•thor to form a complete> hoi.l<•r .unit. ~£on<> ~f thf'l expenditure. In ord<'l' tlu~.t. the experimonts Ahonlu 
H<'< tion.s of the superh<>atc>r fails rt N ll\ •mmed1ately not be confined to the tostmg Rh op . but be oxtonclNl 
))(I withdrawn and b y the introduction of e. s hor1 to ascertain the suitability o£ this new type o£ engine , . 
mak<> ·UP pipe the boiler ca~ again he put into service. for practical mercant.il(l mar~ne work, a twin-scr~w 
Any one of the boilc>J' fleCtJOm; can aLso be tak<>n out cargo vessel of 1 63 net reg~ster tonnage wa.q bmlt 
b y 'rC'moving the outt>J' c·a." ing an<l a spare SE'ction <·an by Blohm ancl Voss, to be fitted ~th engine.<~ of tho 
be put in its placE'>. I cla.c;s in view. Tho first sot o£ ong~nes conRtrncted for 

Tho hoi ler is now dC'l-\ ignNl for prE'SRW'E'S up to 
1)00 I h. p t>1· squarfl inc·h anrl for a !'l UpC'rhea.t o.f :100 dc~g. • ~ro':l1 an artir le by R. ~r<WP!I inn r E>rt>nt iSII\11' or :;;,.;,~rhrift 
Ji'nll. The· grc•nt c·s1 nmo1111t of C'vaporat wn t nltc•s "~" T l'rl'!lll'll flPutt~rllrr lqfllttml', 
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thiR vOAAol wa.~ not inHtallod on h oard, oraolol havi ng 
formed in t ho oylindors during tho Hh op t ost.H. Tho 
onginOA wero accordingly \JSod for oxporimontal J)UI'· 
p oROfl, and to gain oxporionco for t.ho conRtruction of 
th<' n oxt set. 

Tho n ow ongin~ had threo working cylindorH of 
480 mm. d ia.motor and 710 mm. Htroko, and uo­
volopoo 830 bra.ko horso-powor at 120 rovolut.ionA 
p or minuto. 'J'ho injection cmnpr(ll-IAOI' 
wM of tho throo-st t\go typo, and wa<.t 
drivon from a crank on on oxtonRion 
of tho main crank Hha ft. Tho c·ylindo•· 
(\iamotoNI woro tHO mm., 445 mm. and 
11 5 mm. r~pootivoly, with a. common 
Rtroko of 350 mm. Tho three Hcavong-
inp; pumps , 650 m m . diamotOI' h y 
r;oo mm. str oko, wore thivon by roclkinp; 
lovorH from t ho cro~o~Ahoads of tho th•·oo 
' ' or king cylinclcn-x, whilo thc1 fuCil 
pump, 18 mm. diamotor by 60 mm. 
Rtroko, was drivon from tho cam Hhaft 
through excon t ric<.t. Tho rocking lovorA 
or tho 6n;t and third cylindM~ ah~o 
clrovo two bilgo pumpH and two pumpH 
for tho piAton CJooling wator. 

In do.<~igning t.ho ongino, t.h o OflHont inl 
foa.t.u r(l consiclorod wa.<~ reliable running, 
Clv(lryt hing olso, Ruch M weight, cost 
of oonstnJCt ion nncl to a certain extont 
fuol coMumption, being Embordinatccl 
t.h Mot.o. Tho only condi t ion laid dcn.vn 
AFI r ogarded woight wnA that it shou ld 
not. oxcoed t hat of a Rtoam ong ino Hot 
of oqua1 capMity. ConRequcmtly, n ot 
only tho bE~aringR, hut. alRo Ruch ot ho•· 
part~ AA tho bMo plato, Rtandarcl~. &c., 
worn carried out in unusual dirnon­
RioM : in fat>t, if tho saving of woight 
had boon any ConRiclerati on, thORo 
pnrtH could havo boon rC'clucocl by at 
ICIOI-lt 50 por con t.. 

Tito cr ank shaft wM dividNl into 
thr<'O RectioM according to tho wmnl 
praC'ti co in marino ongines-and ho.cl 
t.wo boaringR between each S\l<'CORAivo 
pnir of crankR. Tn t h is way, tho load 
on t he boarin~ WM kopt clown v<Wy 
l(JW, and a.~ a coMoquonco of thOHo 
favourable load conditioM, tho boar­
inp;l'l ran without forced lubrication h•Rt 
M roliably a.~ d o tho'lo of steam ongino~. 

• 

THE ENGINEER 

was 89 pw· <·ont. F or such c·omparativoly Rma11 
ongines no bottm· resul ts cou ld bo expootod. 

In tho tost fl on board sh ip, t t·oublofl and dolayA 
arose through tho a ppoaranco of whi rling of!oillation 
to an extont unanticipated from previoUA oxporionco. 
Tt. was found i ITIJ>OH'li blo t o run at rortai n HpOC'<h-1 with · 
out oncla.ngoring tho whole ocLuipmont, unloo~s t hos o 
nrit.ira.l poriod ~o~ \Vor·o travo•·~·wc l quickly. ' r ho c·on-

\ 
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TI1o working cylindorA-8.'1 indi(;atPrl 
in tho accompanying engraving wcr·o 
bu ilt in two partR. Tho cylinclor foot, 
whic·h Ror vod a.A a Rtiffening cr oss pioc:o 
fell' tho Rtandarcls, carried tho lowot· 
HC'otion of t ho cyli nder, which WaR 

c·l o~o~Nl at tho bottom by an inRortCicl 
oovor. Tho valv~ for tho uppor ond 
of tho cylinclor woro mount<'cl in tho 

''TtiC £"0'"''"'' 

TWO - OYOLE DOUBLE ·ACTING MARINE OIL ENGINE 

t op oovor in tho UAual way, a ncl comwisccl a s tarting 
vnlvo, a fuol valve, two scavenging vnlvN4 a nd a HafoLy 
vnl vo. Tho valvos for· t.ho lowor oncl COn>iil-l tod or two 
fu(l) valvoFI, two soavonging volvol'l, on o Htar·ting valvo 
a nd a Aafoty vnlvo. Tho working piHton was mado 
in two scctionR, tho lowor ono being Hocurcd to the 
piHton-rocl by a cono and nut, and carrying th o uppor 
Roc:ti on , from '~h ich it wa.'i sopamtod by two s pacing 
diHCFI, which allowed t ho volumo of tho combu'lti on 
ohambor to bo adjuHtoct. E ach Hoction had fivo Holf­
t ig h toning ca.'it iron r·ing-F~. 'J'ho pis toM woro ooolc•d 
with frcRh wato•· Huppli<'d to tho owss hoad through 
articulated pipo14 mounted on tho rocking Jevot'l4 of 
tho Hc·a.Hnging pumpfl, tho wator passing from tho 
c·ro."'"'hoacl through bondR to a distributor at tho lower 
Clnd of t ho piston-rod, and through tho hollow r od 
Into tho intoriot· o f tho piston. Tho roturn flow wa!i 
mndu through a tuho Hw1pondod in tho hollow rod 
hack to tho cros!'lhoad, nnd thonco by way o f a. sooond 
urtioulatc·d pi po int.o tho ro-coolor. 

Tho valvoo woro oporo.ted by cams, ono cam ahaft 
Rorving the, uppor vnl vo~. whilRt two wore providocl 
for· the, Jowot· va.lvoR-ono in front and tho othor in 
r·oar o f tho cylindorR. All throo cam shaft.H wo•·o 
cl•·ivon by worm whooiA. F o1· 1·evo• Hing, tho two 
vertical flhafts cll·iving tho cam shaftij woro fitted with 
c:ouplingH, which onablCld tho cam HhafLf! to bo turn.od 
through an anglo of 35 dog. rolativoly to t ho main 
f! huft, so that, '"hon sta•·ting tho ongino in either 
clirootion, tho cam Hhaft!:l automatically a.'!Sumod tho 
propor unglo of lag in rolation to tho main RhafL. 
Thia tuming of tho c11m Khaft 1:1 onahlod double cams 
l,o bo diAponsod with, oxcopt for thc1 Atarting va.lvOA. 
' rho fuol F!upply, and thoroforo tho Hpood of tho on11inc, 
wu~ regulated by moa.nR of o. hand whool controlling 
tho fuol pump Huction valves. In tho ovent of tho 
propollor omorging in a rough soa, a govornm· Hhut 
o ff t ho fuol tuapply and provontocl tho ongino from 

• rncmg. 
'rho ongines woro LoHLod oxtonsi voly , both in Lho 

fl hOpK und on hoard . Hoforo ot·oction in tho ship, tho 
{irHt of tho onginC'!i "oro put through a continuou.H 
" ' x do.yK' to.;t, folio" ocl by a mo.nwuvring run for 
twol vo houra, rovol'liing for throe ho urfl and four hourK 
·~t Hlow Hpcocl. Tho fuol coMumption amounted 
tLpproximatoly to 8 oz. por brako hot'KO·powor hour, 
~tn.d tho overall offioioncy waH 72 per· cont. Tal<ing into 
c·oru+idoration tho powe r absorbed by Lho scavengi ng 
pumps a nd tho comproRRor, tho moohanical offi cionoy 

clit.ionR wo•·o uggnwo.t.od by tho circum.sta.noo that tho 
full Hpoocl o f 120 •·ovolutionR coincidocl with ono Huoh 
c•·itical pori od, and in ordo•· to o vor·como Lhi ~o~ diffi­
culty, con<~idornblo Htructural a lterati on.'! had to bo 
mado. \Vhon thoKo chango~ had boon macln, oxhau.<J· 
ti vo moa. .. uromont~:~ woro takon with a Fraum t.Orrlion 
indicator "ith photographic o.ttnchmont, an iMtru· 
mont which onablos an a ccur·ato viKiblo indi cation to 
bo obtai nod of tho phenomena oc:curTing inqido a. !ihaft 
undol' tho mo11t eli fficult ci•·cUJ MLances, s uch i:H when 
it iH Hubjoctod t.o high-frequency oRci llatioM ot· whon 
tho vossol iH manc.cuVJ·ing ahoad o•· Mtorrt. 

In May, l 9 15, tho Fritz, fittocl with the onginos 
WQCJ put through hor fir8t tr·ial trip on tho Elbo, tho 
run lasting oight houn;, anti proving entiroly satis­
factory . Tho measured fu ol cons umption a.mounLod 
t.o about. 5l oz. pol' indicated horso-powor hour at a 
moan output o f J 093 incli catod horso-powor fo•· oaoh 
ongino. 'l'o tOAt tho manoouvring capacity, twenty­
two s tarts and rovorsals wero mado in 33 min. Sub­
Requent examination o f tho ongin oH rovoa.lcd tho 
dovolopmen t of crack'! in varioUA po.rtf! o f the cyli nders. 
Tho cylinders woro therefore ronowod on linos s ug­
gested by tho oxpol'ionce acquir·od h.v tho buildo•-x. 

By roa<son of the clolayR ocoasionou by tho wa•·, tho 
socond trial Lt·ip, with tho r·o-huilt engines, was n ot. 
carried ouL until April, 1919. 1'hiR trip aiHo wont off 
Hatis faotorily, ancl Lho s ubsoquont inapection. Rh.owod 
tho ongino~ t o bo in oxcellont condition. Unclor the 
provisions of tho Poa ce Treaty, tho Fritz had t o bo 
Kurrondorocl to Lho AlliOR. Tho builclors dir·ectod tho 
attention of tho Br·itish C:ovornrnont to tho fact that 
tho -?ritz wa.g lln ox pori monto.l vosAol, and t hat, 
notw•thMta.ncling tho proviouR tORt..'!, tho reliabi lity of 
tho now t.ypo o f ongi no could not bo a..'!cortainod until 
a.ftor several ROO. voyages had boon mado. 'J'ho Huggos­
tion wa.'l a ccordingly mado that sovoral trips s hould 
bo mado in tho Baltic boforo Aurrondoring tho v~l-!ol. 
This s uggo:-stion wa'i not a ccoptocl, and on Novombor 
8th, 19 19, tho Ahip Joft fo•· E ng land , whot·o fl ho 
a n·ivod safely afLor oncounL<wing hoa.vy woathor . 
Hinco then Rho ho..'l boon in commiR!-Iion for Ill\ gngliHh 
Khi pping firm. "r ho bui ldorK of the ongin<~q and o( t he 
vossols arc c~ontinuing thoir work, und ha.vo rocont ly 
conRtructod hwgo-cylindor llnitli which hav<', HO it iH 
announced, atiHfiocl tho m ost Rt•·ingonL te¥.-lL C'on.diti ona 
on pl'olongod •·urvi. 

Auo. 19, 1921 
-
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Obituary. 

( 'H ARLRS .TOHEPH WfLl.R. 

1'11 P. dC~at h of Mr. C'hurlrs ,Joseph WiliH, rN·(\nt ly , 
at tho ago of sevonty-t hr<•c• yro.rri, markH thn rlOB<' of 
a la nA a nd s uccessfu l cnr<'or. Mr. \IVillfl, who watS ono 
of ow· loading Englif!h publ ic works cont roc·torA, was 
cha.irmf\11 of tho firm of C . .T. Wills ancl RonA, Limited, 
o f 28, Victo•·ia .st root , " '<•Stminstor, and managing 
part new of MesRrf!. Pf'iro, W il !li a'!cl .RC'o':<'s, of ~ho 
samo a<ldrosij. HiA nome, wlnc:h 1s assocul.tNl WJth 
tho c·onRtruction of many important raihHty Jines 
and cloc·kH in England and abroad, flrst camo into 
p rominonco in connoC't ion with tho <·onstru <'t ion of 
t ho Ma nchester Ship Canal , o f which ho carf'iod out a 
12·mi lo soct ion in roco•·d t ime, a f act which Hot on ly 
res ulted in o. very conAidorablo saving to tho Conal 
Company, but brought to him also mnny la•·go a ncl 
important public works contracts . 

Tho railway works whic·h h<\ carried out in I~ngland 
includ<' tho con.etruC't ion of tho , ' hoffi<'ld D iHt•·ict 
Railway, tho Hheffiolcl ancl D oro widening, tho Ealing 
and , 'outh H arrow Railway fOI' tho Motr·opolitan 
District. Railway Company, tho Woodfor·cl and Jlforcl 
lino and tho widening o f tho main lino botwoN) RovNl 

I 
King14 and R omford for tho Croat EMtN·n Hai~wa.v. 
Tho now main lino fM tho Gr at \ Vestcrn Railway 
Company botwN·n Ctu:~t lo C'twy ancl I .. a.ngport, and t he 
widening on to Durston, wMo rarried out by Mr. \IVilJs. 
Complotod woll nndor the contract time, thiR lino now 
fo•·mH p ar·t of tho Groat \Vostorn London t.o E xc>ter 
ronto. ~Pho la.Rt.-namC'd company a lso ontrust <'d Mr. 
Wills with tho construct ion of tho Birmingham and 
North Warwickshire Rai lway , a new line from Acookf! 
Or·c>on, on the outskirts o£ Birmingham, to R~arloy, 
and t ho wiclening of its existing Jino from Boarley 
to , 'tratfor·d-on -Avon, ·which proviclod an impo1-tant 
now rouLe bet .. ,•oen thoRo placcH. F or· tho Midland 
Railway Company Mr. WillA constructed t ho W <'st 
Riding lino, including tho Coulqdon Vinduc·t and 
Tunnol. Numerous othor railway wid<'ning and con· 
Rtruction worl<A woro rarricd out by him, inc·luding 
oxtonRivo works for tho Or(lat Central Ro.ilway, and 
the construction of tho Lincoln to Tuxford Railwav • 
for tho L.D. and E.C.R. , which is now incoq1oratecl 
in tho C:t·oat Contral f!Wt<lm. Tho now tnnnol at 
Newport for the Groat W<'Rtorn Railway wa.,q ll parti ­
cularly Apoed y pieco or work carried out to r(llicwo 
tho South Wale<J coal trllffiC'. 

I n dock and harbou•· conl!tr·u<'tion Mr. \Vill~ carriC'd 
out somo of tho well ·known work.<! in this country. 
including t ho Queon's D ock, L iverpool, tho Barry 
Dock<~ in South WaloA , tho Heyt~ham lTMhour ro .. 
tho Midland Railway Company , and tho ImminAh a.m 
D ockF. on tho H umbCII' for tho <i•·oat Central Rnilw"w • 
Company. 

Mr. Wii iR' nam~ is a!Mo a'4o~ociatecl with many new 
dockR ancl harbour impr·ovom')ntq botwcon I~n~lancl 
and Ind io... Commonc:ing in tho Moditerranoan , on 
tho iR iand of CyprUA, h e oon.qt,·uctod tho harbour or 
FamagnAta and tho harhom· o>-'tension at Lo.r-naca. 
For Rovon years hiR dredging plant was on~n~od on 
the deoponing and improvom<Jnt o£ the Ito.l ian ha•·· 
bour-x in tho Adriatic. Tho clc:>op ning or tho harbOUI' 
at Aloxandl'ia ; the ootl.stru<'tion of now breakwater~ 
and improvomentR and now quays for tho har bou•· 
of P ort Snid : tho coMtruotion o£ new quayli a nd tho 
deepening of t he harbour at S uez: and oxtoMivo 
improvom onts in tho por·t of Aden , wero aiRo e f£octod 
b y him. Tho lMt impor·tant clock wor kH complotod 
by him woro tho now dookR at 'Bombay. H is activitic<~ 
also oxtendocl to • outh Africa and Canada., ancl h(l 
wa..'i callocl in by the Cr<'ok Government to aclvL<co 
it on railway and p ort imorovom9nt pt·ojoct'l. H o 
wn.q, fur·Lhor·mor , ontrUAtod with a largo portion of 
Lord Kitohono•·'li in·iga.tion Rrhom,e for· tho "Rgypt ian 
Govornmont. 

During tho war Mr·. WiliFJ pl aced tho wholo of hi,o; 
organ iAa.tion at tho diRpORnl of tho Govornmont and 
carried o ut. numero\.lli heavy ongincoring workq, both 
for tho Admiralty and tho \ Var Offico, hiR chiof work 
being the COMtr uction of vory oxtonRivo R uhmarinE~ 
clofonco works and o il fuol clC'pfHs for tho AdmiJ·alty 
and fort ificationH ancl doop ·Roa work fo1· the; '"' a •' 
Offico. 

'I'Rl: Oovornmont. inquiry in to tho colliaion of tho 6th 
inAtant at Rolby, North-EMtorn Railway, WM hold bv 
Colonel Pringle on tho 1 2t.h . Jt was made c· ICiar hy th'o 
avidonco thnt whon tho drivor of tho Nortlf - l~Mtorn train 
f~orn Br·idli ngt.on t o Leoda WAA given a " rif(htaway" 
s •gnal by tho guard ho looko1l up, and RMing ll A i~nnl 
" off " 1(1\VO hia ongino atonm and started. 'rho signnl in 
question WM, howevor, that for tho Great Northern 
expro'!R pMainr( through tho atotion on tho ndjoining up 
through lino. Thifl signal and tho platform line 11ignal are 
ovidont.ly on ono post to t.ho loft. of tho p latform road. 
Ono pof!R iblo roault of thiA aN·idont may b<1 n rocommonda 
Lion t.hat whoro thoro i'i not. tl ufficie~t apace t o fax tho 
through lino 11ignal noxt to thot line tho Rignal shall bo 
on a bridge or· t.hnt it bCI of a Rimilar doRign to that in tro· 
ducod by t~o. l.ancashir nnd Yorkshiro R nihH\y after 
the fatal collts•on from tho Rnmo cnuso at Pro'! ton .Junction 
on AugUAt 3rd, 1 96, whMoin tho through I ino signal i~ 
brnckotod over tho p latform road a nd cannot ho seon 
t.horofrom. Another point fo•· consideration i11 whothor 
the s tation. Hto.ff nnd tho guo.r·d 11hould givo tho " •·ight 
o.wo.y " fligno.l to o. drivor· whnn thoy soo thn.t. tho llxod 
Rigno.l i11 again11t him. 
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Railway Matters. 

THE new sterun~r Versailles, of the Ne\'lha.ven-Dieppe 
joint service, made its first public trip on the 6th instant. 

BEFORE t.he war it was tho practice of the railway com­
panies to issue tickets at reduced rat.es to officers and men 
of t.he Forces whon travelling on leave. These arrange­
ments have not yet been revived in view of the genera l 
suspension of cheap travelling facilities. 

TRE Min ist ry of Trans port lltates that the res toration 
of the BMingstoko and Alton Light Railway- closed 
dtu·ing the war· to tlllow the track material to be sent 
overseas- m ust bo indefinitely postponed as the Govern­
ment ha..'l no money for light railway schemes. 

UP to the 5th instant the number of deaths reported 
as tho res ult of the collision on J uly 25th between Tauroi 
and P <'inzalok on the Burma •·nihva.ys was 105. The mail 
train from Rangoon to l\Ia.nclalay came into collision with 
a. goods train and the large number of ca..<Juatl,ies wa<J due 
to th<' mail being crowded with pa sengers from a race 
mee ting. 

l T has been s tated that tho National Union of Railway­
men celebrated it.s jubilee the other day. This cannot be 
so, u.s our copy of the sou venir issued when the new offices 
in the Euston-roa.d were opened in 1910 shows that the 
Amalgamated ocioty of Railway Servants- t ho pre­
dect't>~.>o r of tho N.U.R.- was establishE'd on NovC~mber 
27th, 1 71. 

TnE I rish roilwny companies- cxc<"pt th<:' Great 
Northom , which is definitely Atanding aloof- and the 
repres~ntntives of the men got so nea.•· ag•·eement as to a 
wages board that a telegram was sent on the l Oth instan t 
to ~h. J. H. Thomas to withdraw his opposition to the 
vote for t ht·ee millions for the I rish railwa~. T he financial 
resolution \Vas passed, and the Iri.<>h Railways Bill read a. 
first time that night. 

As K..:o by Sit· J. Norton-Oriffiths whether the Disposal 
Board was quoting £1200 to £1300 for Baldwin's narrow­
gauge locomotives, and that new ones were being offered 
hy the trade at £850 to £950, 1\Ir. H ilton Young (Financial 
SE~cr('ltary to the Treas ury) stated that tho D isposal Board 
was now quoting the figuros mentioned, but t ha t no 
inquiri<:'s had recently been received fot· the locomotives. 
R e was not. however, aware that new locomot ives were 
now being offered by the trade at £ 50 to 1:950. 

SPEAKJNO at I pswich on the 14th instant. Mr. J . H . 
lf'homa.s s aid that the railwaymen now had the strongest 
trade union in the world. but. with it, had great responsi­
bilitiE-s. 1f State ownership of railway<; would be bene­
fi cial to railwa.ymen only and an injury to the State he 
would not hes itate to oppose it. Alluding to the decontrol 
of railways, he said some p eople had predicted a great 
s trike• when the railways wet·e d econtrolled, but, looking 
at the s ituation from all points, he could see nothing to 
s upport such a suggt>stion. 

W1TU apparently very good t•eason .Mr. Marsha ll Stevens 
has challenged the present composition of tha R ailwny and 
Canal Commission. Under the Act of I 888. it is laid down 
that there shall be two appointed Commissioners, " and 
one of them shall be of ex1)erience in railway business." 
Until 19 18, whEm Mr. Gathorne-Hardy died- he had 
been chairman of the East London and deputy chairman 
of the outh-Eastern- this condition had been fully 
complied With , but it is doubtful whether either of the 
presen t appoint-ed Commissioners is experienced in railway 
business. 

'fin; Ministry of Trnnspot·t having deduct-ed £120,000 
from its claims for money expended, the Glaqgow and 
South -W estern R ailway Company ha.s po tponed, like 
t he North British Company, the payment of an interim 
dividend. The Caledonian and Great North of Scotland 
companies arc not paying any inte rim dividend. The same 
reason$ do not. hold in their case ; the d ividend is " pa..<Jsed " 
because of t he general uncertainty of the railway position 
after decontrol. Tbe Highland is paying no interim 
rlividend on its ordinary stock, but this is in accordance 
with its policy for the past fow yeaN~. 

A PROJECT for the construction of an iron bridge across 
the Sumida. River in Tokyo is reported in the Japanese 
P ress, which states that the bridge, which will start from 
Mansei bashi, will tum toward the left and run over the 
Kanda River . forming a canopy for the river to the Sumida 
River near the present R yogoku bridge and across the 
river to the H ojo !!de of it. The elevation will be 40ft. , 
as it will run over'the K anda-Uyeno line, 20ft. h igh. The 
worl<, i t is stated, will be commenced in the fiscal year 
1925- 6 or 1926- 7. I t is understood, h owever, that the 
Imperial railway authorities at Tokyo have not a s yet 
drawn up specifications for the bridge. 

ONE of the features of the Southern Pacific R ailway is 
its versatility. It traverses eight States, and where it 
crosses the Sierra Nevada range it reaches a height of 
701 ft. above sea level. In eastern T oxa.s and southern 
Louisiana there is a. heavy rainfall, whilst in the Imperial 
Y a lley of Southern California there is no rainfall at all. 
In one par·t of the system s now s heds are a necessity : in 
another , t he heat. all the year round, is so intense that 
the station and other buildings require an additional roof 
for purposes of insulation. In some places there is prac­
t ically no population : on the other hand, out of San 
F rancisco and Oakland there is a ferry and electrical 
s ubmban service that is n ot excelled in the country. 

ALTHO OOR an ag reement between the companies and 
t he men as to wages was arrived at in January, 1920, it 
was not until the 11t h instant that the proposals as to 
Rigna.lmen's wages were accepted. The difficulty in that 
d irection w·a.s t o find a basis whereby the extent of the 
men's work could ~e gauged. One box may have a. lot 
of sh unting , anothe r may have four running lines but not 
much shuntin~. a third may be constantly e ngaged on the 
telephone, a. fourt.h may have the gates of a roa.d level 
crossing to work, whils t e. fifth may only have to control 
t he gates and not to work them. Of a.11 these and other 
examples t here are varieties in degree, and the only way to 
gauge their responsibilities wa,q to grant a certain number 
of marks for each movement a signalman has to make. 
That ag,·eed to, thoro remained to be decided the rat.es of 
pay applicable to C<:'rtain number of marks. 

T HE ENG I NEER 

Notes and Memoranda. 

T HERE is less reason for despondency about electric 
vehicles than about most other branches o f transport 
eng ineering. states t he Electric Vehicle. The foundation 
of hope is the fact that an unsatisfied demand for bn.ttery 
trac·tion exists. Circumstanres may postpone the dem and, 
but c·annot kill it; o.nd when industry and finance recover 
from the low fever which has been consuming them during 
the past few months the out.put of electric v<"hides will 
onco more bo absorbed with a comfort.ing readiness. 

STEAM prC~ssures h ave advanced VOIJ' rapidly, and in 
this direction Britain is ahead of America. Two hundred 
and fifty pounds is quite common, severa l boilers are 
working a t 350 lb., and in one case at 475 lb. preJ:sure. 
Evidence so fat· collected is that. maintenance is not 
grente1· on boilN'8 working at 350 lb. pressuro than those 
operat ing at lower values. Safety. with first-class con 
s truction, is not a matter of pressttre, and an explosion 
on n. plant working at 500 lb. would be little more diqas. 
trous than on one operating at 100 lb. T aking into account 
the present factors of s afet y, s tates a well-known authority, 
conditions are St\fer in the former cas<.'. 

T HE shortage of coke in Austria, due t o war conditions, 
rendered it necessary to seek a pa rtial s ubstitute for 
heat.ing cupola furnaces. The only promising material 
being oi l, exper·iment-s were begun by building two burners, 
with the necessary air pipes, into a cupola fornace, without 
further alteration ; and as the re~ults exceeded expecta­
t ions. the experiments were con tinued. The fina l results 
of the tests were considered to be highly sa.tisfacto•·y. The 
coke charge was reduced by 4- 5 kilos. wit.h an oil con­
s umption of l kilo. per 100 kilos. of iron charge. while the 
tim e required fo1· a melt was reduced by 30- 50 per cent. 
The temperature of. the iron atta ined the highest requi re· 
ments, and no increase of sulphur c·on tent occurred. 

A 60-KILOWA'l'T electric brass m elting furnace of 200 lb. 
capacity, designed, built and operated by studen~. has 
recently been installed in th~ chemical engineering 
laboratories of the College of Engineering. University 
of Wisconsin. at Madison This is believed to be the 
smallest commercia l furnace of this type in the United 
States, and the State University is the only institution of 
its kind which possesses s uch a unit. The shell and driving 
m echanism were m ade in the University m echanicians' 
department ; the fire sand was produced in an electric 
res is tor furnace in the chemical engineering labora tories. 
The foundation and lining were built. entirely by students. 
The actual cost was £70, compa red with a m a rket price 
of £200. 

A W:ROUOHT iron gas main, lOin. in diameter. originally 
la id in the United States for natural gas, and dug up after 
ly ing buried for twenty-six years for replacement by a 
high-pressure main to carry a rtificia l gas, was found to 
be in good condition. according to the GaJJ J ourt~al. 
excepting )\'here the screwe I joints had been weakened by 
corrosion. As the pi, e was of the same diameter· as was 
required for the new main, it was decided to reclaim the 
sound rortions and use them as fa•· as possible in recon­
structing the line. The process consis ted merely of cutting 
away t he old screwed joints with a n oxy-acetylene torch. 
and butt welding the salvaged sections. The main was 
then found adequate in every way for ca1Tying'the working 
r ressure required. 

IN his recen t paper 0 11 " Overhead Distribution," Mr. 
B. vVelbourne said the question of distribution by overhead 
wires versus underground <·abies is a controversia l one, and 
cases may sometimes be sett.led by first cost considera­
tions, but, fortunately, restbetic and maintenance con­
ditions a re sometimes g iven their lull value-especially 
in garden city scheme. I n one such scheme the total first 
cost of the overhead distribution, including 108 public 
lighting fittings. has been £6800. whereas the estimate 
for a high-class scheme using cables throughout was only 
some 20 per cent. higher. Allowing for the longer life 
and lower maintenance charges on cables. it is very 
doubtful whether· there was any rea l saving by using 
overhead wires in this case. Exact cost-s obta ined from 
other schemes would be very useful. 

IN a n. a rticle by 1\It·. Daniel Wilson, appea•·ing in the 
Electrician, on " Steam R a ising, Y esterday, To-day and 
To-morrow," it is stated t hat thirty years ago the maxi­
mum steam capacity of boilers was about 7500 lb. per 
hour ; t o-day 130 000 lb. of steam per hour is attained. 
America has led the way in large boilers. E ngineers in 
this country prefer d istribution in several units. Moderate 
sizes of 20,000 lb. to 30,000 lb. per hour have been usual, 
but recently 50,000 lb. to 80 000 lb. units have becom e 
common. and boilers for I 00.000 lb. per hour (actual) arc 
under construction for the Manchester Corporation. The 
size of boiler has little efiect on unit thermal efficiency. 
Thus. D etroit Station has an overall thermal efficiency of 
16.5 per cent . with l30,000lb. per hour boilers; in this 
country 1 por cent. is reached with boilers of m oderat-e 
size evaporating 30.000 lb. per hour. 

AT Clifden, in Ireland. the Mat:eoni Company uses. 
according to t he report isAued by the Jmperia l Mineral 
Resources Bw-eau, some 5000 or 6000 tons of nir-dried 
peat per annum in locomoti ve boilel'$ to generate. t.he 
power required in connection with its wireless station. 
At a linen factory in P ortadown, two Crossley producers, 
each or which is said to be capable of developing 200 brake 
horse-power, are used to supply three • tockport gas 
engines, two rated at 120 brake horse-power and one at 
150 brake horse-power. As a rule, about 2:.,0 brake ho rse­
power is developed, and it is stated that, under test, the 
conswnption has at different periods amounted to f rom 
2. 5 lb. to 3 . 16 lb. of 25 per cent. moisture peat per brake 
horse-power-hour. Adopting tho latter and more recent 
Fgure, which is equivalent to 4 . 24 lb. per kilowatt-hour, 
this, at lOs. per ton for the peat, would '''ork out at 0. 22d. 
per kilowatt-hour, or about £9 pet· kilowatt-yetu·, for the 
cost of fuel alone. From published details the plant 
appears to show a. considerable saving on the cost compared 
with that when coal is used. About 1000 ton.s of peat per 
annum a re used in the producers, n o attempt being made 
to recover by-products owing to the small scale of the 
plant .. In addit.ion, 2500 tons a re used in boilers to produce 
the steam relttired for heating and htunidifl ·ation. 
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Miscellanea. 

FOLLOWJNO upon the issue of a circular ad~essed to the 
workmen by the Rio Tinto Compan_y. urgmg th~m t o 
increase t.heir output in order to avotd the necesstty of 
dismissals, the workmen have decided t o \Vork an hour 
extra da ily without any increase in wages. 

TaE Australian Ji'<.'deral C.:ovemment has agreed to remit 
the Customs duty on all machine ry for State works ~vhi~h 
cannot be manufactured in the Commonwealth. Th•s w•l l 
mean a saving of many thousand~ of pounds. a yea~ to the 
Tasma nian State Govemmcnt m connect •on w1th t he 
hydro-electric undertaking, which ~ necessitating the 
importation from l~ngland and Amenca of thousands of 
tons of machinery. 

D outNO the hearing of a claim before t he R oyal Com ­
mission on A\vards to Inventors recently it was stated 
that the applicants. a firm of compass makers, lost radium 
to the value of £5000 before they were able to perfect t he 
magnetic compass with luminous points used in t he wa•· 
on aeroplanes. During t-he war p_eriod t hey used £60?000 
worth of radium. The only royalt•es the firm had recetved 
were l Os. on each of twenty compasses s upplied by the 
British Government to the Norwegian C: ovemment. The 
Commission reserved its decis ion. 

A Dli:TATl.ED scheme t.o harness the tides and p ress them 
into se•·vico ha.s just been s ubmitted to M. le Trocqu~r 
(Fr<:'nch Min ister of Public Works) by a committee which 
ha.s been engaged for two years on the study of tb_e s ub­
ject. 'T'he 1\liniste•· has deciderl to proceed at once \"Vlth ~he 
necessary investigations. An experimental powet· stat•on 
is to be esta blished in Brittany. A clam 150 m.-say 600ft . 
- in length will bo constr~ctccl , and the wa.t~r encl~ed 
therein will be used to driVe several hydrauhc turbmes. 
l t is estimated that 4 00 horse-power cnn be obtained by 
this menns. 
Evrr>ENC~<: of Germany's e ffot·ts to regain lost markets 

is afforded by the figures recently received by the F edera­
tion of British Tndustri£-s regarding the exhibitors a t the 
forthcoming Utrech t Fair. Although applications are con­
stantly being received, the totals of exhibitors so far 
recorded are 706 Dut-ch and 372 foreign. Among the latter 
Germany ill an easy first, 92 firms being directly rep,·e­
sented and a furthot· 64 indirect ly through Dutch agen t.q. 
The United Kingdom is a bad second, with totals of 47 
direct and 30 indirect exhibito•-s . and is closely followed 
by Belgium (31 and 12) a nd F rance (21 and 10). Only 
four American firms are actual exhibitors, though a further 
II are rt~presented by Dutch agents. 

MR. MARCONI. who has recently returned to L ondon. 
announc(>S that he has been for t he last few weeks test ing 
a new method of wireless reception developed by one 
of the company's engineers which has enabled h~ to 
receive continuously from the United Stat.es Wlthout 
being in any way interf~red with by atmosphe~c ~iR­
turbances which a re parttcularly preval<"nt at thts ttme 
of year, and more severe th~\n usnal in recent weeks in 
consequence of the abnormal spell of hot weather : Mr. 
Marconi regards this advance as of the greatest unpor· 
tance, for it enables a wireless telegraph service to be con­
ducted, notwithstanding atmospheric disturbances. dw-ing 
the whole twenty-four hours and at h igh speed during 
the greater part of the time. 

IT is interesting t o learn that of late the Agent-General 
for Western Australia has been bombarded with inquirie.Q 
from a.ll sorts of persons r<'llllrding the possibility of 
opening up and exploiting on a. large scale the alkali which 
exists in very large quantities in various parts of th e St~te. 
As a lkali is an essential to present-day paper-makmg. 
~tates n contemporary, the re is no reason why its pro­
d uction should not form an important feature of \Veste•·n 
Australia'R trade, a.ncl it is to be hoped that t he exploita ­
tion of this product will be undertaken on a large scale 
and without delay. \ Vestern Australia is not the least 
progre ive State in the Commonwealt h, . ~nd, given 
intelligent co-operation between the authorttt~s _and the 
private individual , t here is every hope that a b1g mdust•·y 
may be built up in the n"ar futurCI. 

AccoROrNO to the Scientific American. tho battJe.qhip 
1\Iaryland will be ready to carry out her official t rials early 
in Novembe•·. The Maryland is a "super-Dreadnought " 
of 32.600 tons displacement, is 624ft. long, 97 . 6ft. in 
beam, and has a d1·au,.,ht of 30 . 5ft. Tbe d riving equip­
mE'nt is electrical. The motive powe r is provided by 
two 11,000-kilowatt steam turbo-generators, nmnin~ 
at 2030 revolutions per minute. These s upply powM 
to four 7000 horse-power induction mot ors which re­
volve at 170 revolutions p er minute and drive the 
propell~rs. P ower for auxiliaries and general purposes 
is ~enernted by s ix 300-kilowo.tt turbo-generatorR. Oil 
fuol is to be used in all the boilers. The building pro­
gramme of the United Sta tes navy includes a number of 
electrically propelled vessels. indt•ding three more battle· 
ships of the Ma.rylo.nd type, s ix 43,000-ton battleships, a nd 
qix ba ttle-cruisers. The production of several of these is 
now proceeding w1der t.he direction of ~[r. " '· L . R. Emmet. 

THE figures of those receiving unemployment pay in 
France continue t o fall. last week's total being 37,226. 
inst ead of 39.94 the week before. At the same t ime. t he 
number of applications for ' vork which have not been met 
has also diminished. only 19,995 unsuccessful applications 
being regist ered last week, as compared with 23.073 in 
the previous week. The decrease in unemployment seems 
to be mainly due to the fact that at t he present time as 
many workers as possible are needed on the land for 
harvesting and ploughing. Tho situation as far as industry 
is concerned appears to be stationary. 'With rega rd t.o 
mines. work is in m a ny districts being carried on for six 
days a week. a five -day week. however, prevailing in other 
parts. There seem s to be no improvement in t he metal 
industry : in the department of t he B ouches-du-R hone 
two m eta l works have temporarily closed down. and in the 
North t.he metal works in the Maubeuge d istrict are d is­
missing their workers. Machinery s hops. and more par ­
ticularly tho e working on railway material. have d is­
mi sed a portion of their personnel in the Gironde, the 
Landes. and I ndre-et-Loire. These, h owever, are only 
particular cases, tho unemployment figures showing that 
the general improvem ent continues. 
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PIG. It- CENTERING FOR DOMES 

FIG 13 VIEW SHOWING SIDE ARCHES, PILLARS. AND CHANNEL IRONS FCR GROINS 
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FIG. 12- TEST SECTION OF DOME 
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day trades unionism. It is quite useless to argue, as 
some have already done and as more may be inclined 
to do, that the world to-day is sufferin~ from too 

Tt~v. l~NOINEF.n, August l!lth, l!lZI. rAoF. many ships and too ft>w cargoes. The paucity of 

~~frf~-t~;~~:·:-:~~t~x.;,s ~~~~~~o~~~n5;h6~i c:9a~~ng ~~~~~t~;.:~~~~~~~w~~M':~~~~,;:''(~hi.~ tr~~~~:\~;r:~t.cd.~. :: :: 1~~ <'argoc>s is in itsrlf very largely ascribable to th<' 
, Kong. A'"~r.'vN;<N;ron. lNJHJSTnv oF (',\NAUA . . . . . . . . . . 18R throttling of industry by tht> tradrs unions. I n any 

J•.<:YPT.-C.Amo EX.PRF.SS AGENCY, ncar Shepheard's Hotel, · · "'' ·li.\Y JOl'RNAJ, ~~~~ y Catro. n~:n:J .? l'Ml>.NTS IN POWER .STATJON 'jn:~·J(IN ... No'.' V ••. (lti1;11,):: 1110 <'Vent, ll.rrow's Of aJl firms would be among the )ast 
FRANCE -B y c R . tu v. 1' msT MoTun sun· WITII ncwrJJ,V.·A<'TINo 't'wo-:.:TKOJ<~: t. o close its dcJors w<'r" tll" r"a". on ."OI"ly th" reductt'on 

C 
· o VEAU AND REVILL1:T, ue de la Banque, Par1s. t•:NGIN ~:s. ( ll h1MI ra 1<'11.) .. .. J!ll ' ' ' ·~ ·~ " " 

, RAPELOT AND Om., 136, Bid. St. Gennain, Paris. oorTr.1nv · · · · · · · m thP demand for sh ips. As it is, it is SE'ttina in this 
lli!:LGIUM.-W. H. SMITH AND SoN, 78/80, Rue du MarcM-aux- C'hnrle ... .fo!\C' Jlh WillK . . . . . . . . 1112 ,.., Herbes. Bruxelles and 44 Rue Jose h II Ostend ltAn.wAY )fATT£1t:.: . . . . . . . . . . . . tH:J n~atter, aR it ha.s donf' in the past in happier connf'c-
l NDIA.0A. I. CoMuamo.e' AND c~ .• Bombal; Tl~~onn A~D ~i.J;~~~.{~~~ ~:.t~ ~,~~~~-~N~'.' .. .. .. .. .. 111:1 t10ns, an examplt> to othc:-r sll ipbuildt>rs in the country. 

~~i~u~;:•·rED, Bombay; 'rnACKER, SPrnx AND Co., ' t .~,~~~~INO AnTH'I.~::; - · · · · Lfl:l Whc:-ther its <'xarnple will b<' followed we do not 
J1

'AT y •c :-\l'ol~touu l .c>~ou in J>rarlic·a l Ec·o•w•ni•·~ Ill" f b bJ • .- MAoLIONI AND S-rnou, 307. Corso, Rome; FRA!l'ELLt Tlw De<·ontrot or th~ Jtnii\\'IIV>< . · · · · · · · · · · ·• pro ess to <'a. e to say, but that others would fol low 
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The Scotstoun Lesson 1n Practical Economics. 

TH ~: announcemPnt was ma.clr lnst Friday that t.h<' 
fkotstoun works of Yarrow and Co. would, with t lw 
t>xception of thP expt>rimt>ntal a.nd rrst>arch dt>part­
ment, be clost>d down at the (;'l)c] of Novembf'r. MorE' 
than two years ago, when, soon aJter the Armistice' 
the firm was endeavouring to turn from war to mer~ 

SUBSCRIPTIONS. chant shipbuilding, high operating co~ts and labour 
troubles mduced Messrs. Yarrow senously to con-

ENOINRER can b!l bad, :t>Y order, from aoy.newsngent in town or ·template a gradual reduction of their activity at 
country1 at the var1ous railway stations· or tt can if preferred be S .1 • · • • • suppllea dlrect from this office. ' ' · ' cotstou n a no an mcreasc at th eu Bnttsh Colu m btan 

Hall-yearly (including index number) £1 12s Gd yard The c · · h · tl b h d Yearly (Including two index numbers) :: £S 58: od: · .nsts as no.w apparen y e<>n reac e . 
If c~ecUt occur, an extra charge of two shillings nod sLxpeoce per annum ~.epea~ed stnkes, red uct10n of output and dE>marca-

wr~l be made: . . tJOn dtsputes- more perhaps in the industries upon 
ForeJblf1ls

1
bubacnptlooa w!ll be recetved at the rates given. below. Foreign which shipbuilding is dependent than among tile 

s~ scr ers paying 1n advance at these rates wUI receive TBE , 
E
0

NdOINBER weekly and post free. Subscriptions sent by Post Office firms own workpeople- haverendered thecostofshiJ)-
r er must be made payable to •rm~ ENGINEER and accompanied b 'ld ' · d · d · · · by letter or advice to the Publisher. · UJ mg so excessive an , m a clit1on, have made Jt so 
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Hair-yearly . . £1 us. Gd. Half-yearly £1 13s 9d tl 1 · h d b h · · ' Yearly .. . . . . £3 3s. Od. Yearly . . :: £3 78: od: . 1c )Usmess as cease to e wort whtle, and m some 

(The difference to cover extra postul(l'). lllSta.nCeS even to.be a) most COnll)JeteJy withottt profit. 
Canadian Sobacriptions~ Thin paper edition.. . . £2 ISs. Gd. per annum. To g-tve two specific examples from t he firm 's experi -

Thlck paper edition ··s 3· o-• · "' ~. u. .. f'ncc, wt> are permitted to state that a rt>c<'nt t<'ndt>r 
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TO CORRESPONDENTS. 
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for an Indian steam<'r was dPclint>d in favour of a 
quotation from Hollanrl , whirh showecl a savina of 
fift<>t' n pt>r c<'nt. in thr <'Ost. Y<'t Mt>ssrs. Yarr~w's 
figure was lowPr t.han that rt>ct>iv<'d for tlw work 
from any other British yard, and was rstimat<•d just 
to rover the ac·tual eo~t of building th<• v<•ss<>l without. 
the addition of profit. Again , tht> r-;hip joinPrs' Rtrikt> 
which has now Jastt>d t>ight or ni n<' months, has com~ 
p<'lled th<> firm, as it has dont> others, t.o dispatch its 
work in an incomplPt<' condition. l n pnrticular, it 
has ht><>n forct>d to send somr boat~ to China with th<' 
joinery work omitt<'d and l<>ft fo r PXecution hy nat.ivf' 
workmPn. The ('hinrr-;r owMrs havE' now i11timatrd 
that thry do not proposr to ordf'r any morr boats 
that, cannot be snppliPd in a fini~hed condition. TlwsP 
l"xamp)Ps typify the condition~ whirh Messrs. Yarrow 
- and without doubt most otht>r shipbuilding firms 
hav<' r<>rC'ntly had to face. No surpris<' can be ex­
prt>Ss<'cl a.t the fnct that farther business activity has, 
for the time being at all evt>nts, been founct impossiblE>, 
and that ont> important .British firm has decided to 
retire from the activP production of ships until such 
timr as the position becomes )pss hopeless than it is 
at prrscnt. 

From its very foundation, 6fty years or so ago, the 
Yarrow firm has bet>n con~picuous for its able manage-
nwnt and its well -di rectt>d and successful efforts to . 
improve the design and fa.eilitate the construction of 
naval and mercantile vessrls. All may therefore rest 
assurrd that the:> company has arriwd at the drastic 
dPcision to close its works only aftt>r t>xhausting every 

whaJ.evtr can be taken of anonvmoUII communicatiom. 
•.• We can110t undertake to return drawinqs or manu.scripu · 

t.Mrefore reguut corruponth111.JJ to kup copies. ' 

~ mmt rffort to kt>t>p th t>m open, and that no Plement of 
inefficit>ncy or lack of scientific method on the part 
of the management bas entered in any degree into 
tltc conditions that have put a p<'riod to the fum's 
work in the imm<>dia.t.p futur<'. The cause t.hat bas 
w!'igh<•d wit It tlw firnt i:-; th<' inclur-;l.rial ('ffC'ct of prC'sent-

By arrangemtnt with Reuter's Engineering Service, G;i]t 

•Rqhtur contain8 the latut news from all parts of the 
world. which i11 likely t<J be (Jf inl1 n.~t to 1 ngiuef'r.9. 

tf we get orders, Wf' will rPopE>n tht>m, providPd t lw 
mrn are willing to resume on terms that will mak<' for 
oth.er t han sheer Joss." That, in E>ffE>ct, cxprPsR<>s thr 
pohcy MPssrs. Yarrow have dt>termined to follow. 
l t i:; a policy that has been adopted elsewherE>, in this 
country as wPII as in America, and has prt>viously 
succc,t>rled in obtaining the r<>sults desirt>d. It was 
adopted a few months ago at the Singer works at 
Kil.bowie, the announc<>m<'nt of thr re-oprning of 
whtch almost coincidPd with t l1l~ publication of 
Yarrow's d<>ri<>ion to closr. That it is a drastic 
policy goes without saying, that it contains elem<>nts 
of danger of more than on<' kind wr admit, hut that 
it is a n<'cessary policy to pursue in t lw circumstan<'es i~ 
quitt> CPrtain and clear. 

I t is unthinkable that the Scotstoun works, whrn 
they are closed in November, will remain shut for 
good. We earnestly trust that the simple announce­
ment of the firm's det<'rmination to cease operations 
will , within the next three months, result in an im­
provem<.>nt in the attitud~ of the workers that will 
rnable thP yard to rE-main open. I t is not, howrvt>r, 
we are convinced, with any such hope or intention 
that the firm's early intimation of its decision has 
been made. Trades unionists will find themselves 
bitter! y undeceivt>d if they persist in bE' I ieving that 
the firm is " bluffing." Doubtlesslv, some will rt>fusr 
to ad mit that it could ever be less ;vasteful to clost> n. 
yard of the size and importance o{ Yarrow's than to 
keep it open. Let those who argue thus learn t he 
lesson in storr fo r them. There is no compulsion upon 
anyon<' to providt· th<' JMans of li vE'lihoocl for othe r~ 
w~thout profit to hims<'lf. Doubtlessly, too, somf' 
will r-;ay ~hat tlw firm's action iR dictatNl by a desi r<' 
to explott t h<' work<'r. CoMideration o( who t ht' 
t>mployrr is in this instanc<' and o{ his w<•ll-known 
sympathy ~nd frit>ndship with his workpeopl<' shoultl 
!o\t•rvt> to r-;tlt>nce all such argunH•nts. Th<>r<' is no 
<:'mploy<"r in the shipbuilding industry who has 
<>ndeavoured more earnestly to restorr and <'XtPnd t.lw 
old friPnnly relatiom>hip hetwern mastrrs and nwn 
than 1 'ir Alfred Yarrow. This is not the place to 
~peak of hiR t>fforts of this kind ; it. iR sufii<-i<•nt to 
say that, being unhampPred by th<• <·onditionR that 
prrvai I in gigantic· C'stabl ish nwnts, hr has <?nd<'a vou rt><l 
t~ know all his nH' n personally, and h<> has t>ncouragNl 
hts managrrs t.o foll ow hi s <'Xample. That somt> of his 
men have• not respond<>d !!Ot>S without sayina that, 

f 
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somP o Lht>m should persist in takina a wronCT vi<'w 
of h~s attitude was i rwvitahl~, hut a "vt>ry larg<' pro­
port• on of the men do realtse his .sympathy with 
them, and know that h<' is thC' last rmployer' in tlw 
world to take any action which could be> dt>seribed as 
~arsh or unsympathetic to Labour. For this rNl.SOn, 
1f f~r no oth~r, we. rejoice that he of all employers has 
dectded. to gJV~ shtpyard workc:-rs a lc:-sson in practical 
economu·s wh1ch they sorely need, but which they 
would bt> .lik~l y to mis<'~nstruC' as an l'ffort to dt>stroy 
t radt>s nmontsm or unfatrly rc>duce wages had it beP n 
made by firms with a r<'cord diffe>r<'nt from that of 
Yarrow's. 

The Decon trol of the Railway~. 

Tr-1F. rai~wa_YS were returned to privat<' managr­
ment at m1dmght on Monday last, not because of the 
passage of the Hailways Bill- it has not yet re<'eived 
thr Royal Ass<'nt-but because of thr expi ration of 
the per10d of two y<'ari' Jnid clown in St'rtion 3 of tho 
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Ministry of Transport Act, 1919. Very misleading 
ideas prevail as to what has been the effect on t he 
railways of the Government cont rol. I t is imagined 
by some that because, coincident with the arrival 
of decont rol, the companies have improved their 
train services, resumed excursions, week-end fares, 
&c., they did so because they were about to regain 
their freedom. Nothing of the kind. The faster 
services are due to the withdrawaL owing to t he 
arrears of renewal of the t rack having been over­
taken, of the condition voluntarily laid down by the 
companies, not t o exceed, at any point, a speed of 
60 miles per hour ; whilst the granting of cheaper 
facilities is a desirable commercial step now made 
possible by s.n ample supply of locomotive power. 
During and since the war period there have been 
various kinds of restraint on passenger and goods 
traffic, and there have been, and continue to be, 
dearer fares and higher rates than t hose which pre­
vailed before the outbreak of hostilities. These were 
not introduced as a result of control ; t hey would 
have been there had t he companies been independent. 
Actually, the railways have been left very much to 
t hemselves as regards their internal management, 
and, undoubtedly, in that factor has lain t he success 
which attended their work during the war period. 
The control has mainly been in finance, and it has 
been a most essential feature. The Act of 1871, 
under which t he control was exercised, provided 
that the companies were to be paid " full compensa­
tion," and as soon as their syst ems were taken over 
in 1914: an agreement was arrived at which, with a 
'subsequent modification, ensured to the companies 
a yearly sum equal to their net receipts of 1913. 
They were, in fact , not only assured of that sum- an 
annual amount of over 4:5 millions-but against all 
t heir expenditure, which latter amounted, during t he 
twelve months ended March 31st last , to nearly 
248 millions-a total liability of nearly 300 millions 
a year. Neither the railways, which had to put . up 
with it, nor the public, which bad to pay for it , can 
complain of the control over t he railways' expendi­
t ure. Wbere the connection with the Government 
has been unfortunate is as regards labour. In that 
matter the managers were not given a free band, and 
the result has been the granting of the eight-hours' 
day to men who did not need it; a standardisation of 
grades which does not discriminate as to the amount 
of work each roan has t o do ; and the awarding of high 
war bonuses. I n another dir ection a mistake was, to 
our mind, made, and that was in the ret ention of the 
possession of the railways after the immediat e 
" emergency " t he Act provided against was passed. 
I n discussing railway policy we have consistently 
maintained t his point. 

All t he foregoing relates, however, to the past ; 
it is the future that we desire to consider. The ques­
tion should be looked at as it affects the public and 
the t rader, on the one hand, and the railways, on the 
other . F or t he present there is little likelihood of 
the public, i.e., passengers, being adversely affected. 
Just now compet it ion is as much in evidence as before 
the war. Later on, t hough, when the companies 
have settled down to the new conditions and have to 
make ends meet the t rain services may be less full. 
I t is, however, safe to anticipate t hat whatever 
restrictions may be put into force, the fa.cilities given 
will still cont inue t o be the best in the world. The 
trader has every reason to be satisfied with the pro­
visions of the Railways Bill. Many of his long­
standing grievances are being removed. He has, in 
the Railway Rates Tribunal, a body which will be 
readily accessible, on which he will be adequately 
represented, and which will determine what the rates 
and charges may be. The trader may, perhaps, urge 
that , under Section 57 of the Bill, the charges are to 
be such as will bring in an annual net revenue equal 
to that of 1913, and may, therefore, be unduly high. 
This, however, is subject to the approval of the 
Tribunal, and it will be for the trader to show, through 
his representatives, that the t raffic will not stand the 
proposed charges. This section, it must. be remem­
bered, was based on the requi rement of the Trans­
portation Act , 1920, of t he United States, that the 
charges should be such as would give a profit of 6 per 
cent. The rates were revised a year ago to meet this, 
but it is instructive that, as late as May last , they 
only produced 2. 41 per cent. net receipts. Nor have 
the railways much in t he Bill to complain of. I t is 
considerably ' less obnoxious than appeared likely 
when the Minist er of Transport published the outline 
of his proposed policy in White Paper, Cmd. 787, on 
June 29th, 1920. The main feature of the Bill- the 
grouping scheme does not take the companies 
unawares, as it is in accordance with what Las been 
their policy for the last fifteen ye~ns . Moreover, the 
syst ems are to be grouped as the compa.nies wish 
and'not as was proposed by t he Minister. The arrange­
ment is_ bound t o produce many economies. Then, 
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again, the effect of the Bill upon the railways includes 
its effect upon railway labour. The proposed policy 
out lined in the White Paper already' mentioned pro­
vided for the men to be represented on the boards of 
management. This concession, very much, it is 
known, t o the annoyance of Sir Eric Geddes, was 
declined by t he men, and although the Govern ment 
gave opportunities for the decision t o be reversed, 
the men adhered t o their original decision. Mr. J . H . 
Thomas, speaking on the Report stage of t he Bill, 
said t hat, the railway chairmen having stat.ed that 
Sir Eric's scheme was impossible and that neither they 
nor the shareholders would have anything to do with 
it, the representat ives of t he men had accepted an 
alt ernative arrangement which would enable both 
parties to come t ogether. That arrangement was 
not forced upon them ; they entered int o it willingly 
and did not believe they had made a mistake. Viscount 
Churchill , the chairman of the Great Western Rail­
way, and also the chairman of t he Railway Com­
panies' Association, speaking on the second reading 
in the H ouse of Lords, paid a tribute t o Mr. Thomas 
and the other workers' representatives, and said that 
he believed that the decision t hey had come t o would 
tend to closer co-operation between labour and the 
directorate. 

There remains, however, much still to be done 
before the Railways Act wi ll be in full operation. 
There are twenty-seven constituent companies, which 
are to be amalgamated into four groups and are 
to absorb twenty-four subsidiary working and 
seventy-four subsidiary non-working companies. 
Sixteen months are allowed for all the details 
t o be worked out, and when it is observed 
that the Nort h-Western, Midland, and West 
Scottish Group includes companies with an aggre­
gate capital of over 540 millions, it will be appre­
ciated that many conflicting interests must be 
adjust ed. The Midland, for instance, is to go into 
the sarpe group as thfl London and North-West ern 
and the Lancashire and Yorkshire. The latter two 
have already agreed to their terms, and together they 
become paramount. There is a t ripartite agreement 
between them all, but it is much easier t o make an 
agreement to allocate traffic and to share receipts 
than t o arrive at terms as to the value of property, 
especially when, with the \vithdrawal of competit ion , 
its worth has det eriorated, if not altogether gone. 
Of wh~t value is H eysham, for instance, when close 
by are F leetwood and Barrow, belonging to the same 
concern ? Then there are the jointly owned lines and 
stations. Where t hese jointly belong t o companies 
which are in the same group, e.g. , the P ortpat rick 
and Wigtownshire, the joint property has been 
scheduled in the Bill as to be absorb~d. I t may be 
argued that the individual company's share in a joint 
property will simply be transferred to the group to 
which t he company belongs. But it is something 
more than that, as such a transfer would then have 
a wider influence and adversely affect interests 
hitherto untouched. The Great Central's share in 
the Cheshire Lines has hit herto been a small matter 
and, in a sense, of local concern only. But under 
the grouping scheme it gives the whole of the North­
East ern and Eastern Group access to Liverpool. 
The Midland's interest in the Forth Bridge gives the 
rival West Coast route a share in its ownership. I n 
another direction difficulties are before the companies. 
The administrative beads for the various groups have 
to be appointed. The managing directors, or what­
ever title they will bear, at the head of three of the 
groups are clearly indic.at ed. They will undoubtedly 
be Sir Herbert Walker for the Southern, M.r. Felix 
J . C. Pole for the Western, and M.r. Arthur Watson 
for the North-Western, Midland, and West Scott ish 
Group. The fourth group would a ppear to have the 
choice of Sir Henry Thornton or Mr. Ralph Wedg­
wood. Of more interest , perhaps, to many of our 
readers is : Who is to be the chief of all the civil engi­
neers and the chief of all the mechanical engineers in 
each group ~ The selection there is by no means 
easy. What , again, is to become of all the railway 
owned workshops ~ Sir E ric Geddes thinks there will 
be work for all. w·~hilst we hope that that may be so, 
it will not, we t rust, be at the expense of the outside 
manufacturer. Labour will certainly oppose any 
closing of large shops. 

American Ordnance Production 
the Great War. 

No. I . 

• In 

THANKS to its foul' yea.r·s of experi ence in t he late 
war, it is doubtful whether· Bri tish indw try has much 
to leam regarding the rapid mass production of war 
material of any description. The full story of its 
achievements in this re~pect has yet to be t old. 

• 
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Whether becaw e of official ret icence or of the national 
dislike for soH-advertisement, the fact remains that 
the history of Britain 's industrial war effort is still 
unwritten ; ··and, as a consequence, none but those 
who were intimately associated with the work _have 
any conception of its magnitude. Most of our l~te 
Allies have t aken the wiser cow·se of preparmg 
author itative records of their respective efforts in 
this domain not from moti ves of self-glorification, 
but simply that present and futw·e generations should 
have an opportunity of studying .the proce~s~s by 
which the productive and mechantca.l capamttes of 
entire nat ions was adapted to the purposes of war. 
The value of such records for fut ure guidance is too 
obvious to need emphasis, and we are ~ot ~ithot~t 
hope that a. similar record will be c~mplled m t h•s 
country while the data is s t ill obta.mable. Mean­
while we propose to consider a.t some length a remark­
able publicat ion* issued by the Bw·e~u of Ordnan~e, 
United States Navy Depat·tment, which ~ets fort~ m 
great detail the acti vities of t his Bureau m supplymg 
the Amer·ican naval and auxiliary forces with ordnance 
material during the period of America 's participation 
in the war. W'e are indebted to the Navy Depart­
ment, , ;vashington, for special permission, conveyed 
through the good offices of Vice-Admiral ~iblack­
until recently the American Naval Attac~e m Lo~don 
- to make use of t he interest ing mater1al contamed 
in this volume. 

T he origin and functions of the Bureau of Ordnanc~ 
are explained in a foreword. To laymen the. ~ord 
" ordnance " signifies only gWlS and ammumt10n ; 
to the naval officer it has a much wider significance, 
and embraces not only gun.c:; and their ammunition, 
but armow-, fu·e control apparatus, torpedoes, _and 
mines. The paragraph of the U . . Navy RegulatiOn<> 
which defines t he duties of the Bw-eau reads as 
follows :-" The duties of the Bureau of Ordnance 
shall compr-ise all that relates t o t he upkeep, repair, 
and operation of the t orpedo stations, naval proving 
ground, and magazines on shore, t o the manufacture 
of offensive and defensive arms and apparatus­
includino- t.orpedoes and armour-all amnrunition and 0 • 

we.r explosives. I t shall require for or manufactut·a 
all machinery, apparatus, equipment, material, an,l 
supplies required by or for use with the above. . . .'• 
Some notes are given to illustrate the progres~ of 
ordnance material from the 'pani h \Var clown to 
1917, the year in which America entered the figh.t 
against Germany. I n 1898 the most powerful U.:->. 
batt leships were the " Oregon " class, each a.t·med with 
foUl' l:lin. 35-ca.libJ·e guns, eight 8in. 35-calibre guns, 
and fow- 6in. 40-calibre guns, besides a number of 
smaller guns and three above-water torpedo tube~. 
The velocity of their main battery guns was 2000ft.~,. 
per second , and an extreme range of 10,000 yard.:; 
could be obtained. The t orpedoes had a range of 
800 yards and carried a war head of 118 lb. of wet gun­
cotton. Each of the ships delivered 7020 lb. of metal 
per broadside. fir ing a brown prismat.ic powder which 
emit ted a dense white smoke and obscw·ed the target 
from view. Range finding and cont rol methods were 
very crude and inaccurate compared with those in 
uc;e to -day. In 1917 the latest battleships were those 
of the " Pennsylvania. " class, whose displacement 
was thrice as great as that of t he Oregon, and which 
were armed with twelve 14in. 45-calibre guns, twenty­
t wo 5in. 51-calibre guns-reduced dming the war to 
fow·teen- ancl two 21in. submerged torpedo t.ubes. 
A broadside from the main ba ttery of t he Penn­
sylvania delivers 16,800 lb. of metal at a. maximum 
range of 21,000 yards, the init ial velocity of the guns 
being 2600ft . per second. The torpedoes carried by 
these ships had a range of more than 10,000 yards at 
27 knots, and were loaded with 317 lb. of T .N.T. The 
propellant used for all guns is smokeless powder, and 
the danger of fire in tw·rets and magazines has been 
reduced to a. minimum by a ir and water systems. 
The fire of the main battery is controlled over a system 
of 220 telephones, fitted specially for that purpose and 
paralleled by an auxiliary ystem of voice pipes. The 
correct range is scientifically determined in a trans­
mitting station and communicated to t he guns by 
electrical devices. Moreover, the armament is worked 
on the director system, aU guns firing simultaneously 
on the closing of one key, thus centralising the control. 

The declaration of war on Apri l 6t h, 1917, at once 
threw a heavy strain on the resources of the Bureau. 
One of its very firs t tasks was to provide guns and 
ammunition for the large fleet of merchantmen 
under the American flag. During the ne"-'t half-year 
contracts were placed for a t otal of 4550 guns and for 
nearly 6000 gun mountings, from 1-pounder to 6in. 
calibre ; also for 12,350 machine gnus, not to mention. 
millions of rounds of ammunition for these gun.:;, 
depth charges, mines, and every variety of ordnance 
equipment. Projectile contracts included 6,000,000 
service and 1,162,000 target shells. Orders to t ho 
amount of £13,200,000- at par rates of exchange­
were placed in advance of the actual credits vot~d 
by Congress, this risk being accepted in order to 
expedite delivery. I t is interesting to learn that t he 
Bureau found it desirable to encourage ordnance 
ma.nufactw-e by making advance payments to new 
firms, which otherwise would have been unable to 
finance the large extensions needed. T he cost-plus 
method of payment had also to be adopted in lieu 

• Navy Ordnance ActivitieR. W orld War, 1917- 18. W Mh­
ington : Government Printing Offire . 
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of t he fixed-price which had be~n the basi of all pre­
war contracts. P rofit do not appear t o have been 
excessive, t he average being as follows :- On gun 
forgings, 5. 8 cents per pound for 3in. guns and 
4 . 5 cents per pound for 4in. guns ; £45 for each 3in. 
anti-ai rcraft gun, complete with breech mechanism; 
£80 for each 4in. gun complete, and £97 for each 5in. 
glm complete. On minor contracts a net profit of 

I t'l'espectivo of weapons obtained by requis ition 
from the fleet or existing reserves, the following table 
shows the number and type of guns manufactured 
and delivered between April 6th, 1917, and the 
ArmiRti ce :-

nitrate, which had to be brought from Chile at the 
cost of employing vos els which were needed for . other 
war duties. T here was also a. shortage of platmum, 
used in tho manufacture of sulph uric acid. The 
Bureau decided, therefore, to build a. plant for t.he 

• 

• 

10 to 15 per cent. was allowed. A canvass was made 
by the Bureau of private plants thought to be capable 
of manufactm·ing wtu material, and eventually u. 
system of control, r esembling in broad out line t.hat 
exercised by our own Ministry of Munitions, was 
developed. Valuable help was given by the General 
Munitions Board and the Wa.r Indus tries B oard. The 
t otal of ordrtanco appropriations for the financial 
yeat• 1916, immediately preceding the war, was 
£6,297,000. The Navy Act of August 29th, 1916, 
con tained ordnance credits of £21,690,000 for ' the 
following year, o£ which £13,300,000 was absor bed 
by t he threo-yea.t building programme. The final 
aggregate of votes for special war work amounted to 
£194,000,000. After the Armistice £33,000,000 of 
t hi was retw·ned to the Treasury , while contract.; 
to the valu~'> of £6,200,000 were cancelled, thus leaving 
a net expenditure of £165,000,000 for the wa: 
period appropriation on bohalf of the Bureau. 

As a lready mentioned, ono of the first problems 
to be tackled was how t o obtain guns for the immense 
number of merchant vessels representing a. t otal far 
in exce~s of any provision a.Jlowed for under existing 
war plans. There was also a. very large number of 
p atrol and auxiliary naval craft in urgent need. of 
a rmament. The gun problem b ecame more compli­
cated as the hugo bui lding programme of destroyers 
a nd submarino chasers began to materialise. Whon 
the orrler came to provide merchant ships with arma­
ments , the American Navy had only 376 guns, from 
6in . to 3in . cali bre, that were not actually mounted 
afloa t . T he first expedient adopted was the removal 
of thirty-eight 3in. guns f1·om cl'uisers and older 
battleships, these weapons being utilised at once for 
ar ming merchantmen. This step was taken with less 
h<·sitation owing to the impr·obability that the gtms 
in quo. tion , if left on board the warship~ . would ever 
be used in tho war. The loss of British a.rmou1·ed 
cruisers by submarine attack had revealed th~ 
desir ability of doing away wi th gun-deck ports, which 
are a source of danger whon a s hip assumes a. heavy 
list after being damaged below the water-l ine. ince 
t he removal of the e guns permitted the sealing-up 
of dangerous openings in t he side, the measure involved 
no loss, b ut rather a gain, in fighting efficiency. An 
urgent demand for weapons with which to arm the 

16in. . . • • . . 
14in. . . . . • • 
Oin. .. • • • • • • 
Y·~uns . . • • 
oin. • • . . • • 
4in. . . • • . . . . 
3in. nnti·t\i rcrnrt. • • 
3in. 50-cnlibro . . 
3in. 23.calibro • • • • 
:lin. 1111 bmnrino t ~ p£' 
:'in. D o.vi11 non-rec·oil 
6·pounder • • • • 
l ·)lOIIndt>r • • . . 

• • . . 

. . . . 
• • 

• • • • • • 
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29 
11 

947 
195 
61 5 
323 
376 
532 

38 
150 
78 

183 

.. 3478 

Pl'eviou:-; to the actua l declaration of war lat·ge con­
tracts had beon placed for explosive~, powdet·, fu.'l<'l'i , 
cartt·idge cases, and othet· essentials of ammunition, 
and opti on<; had been obtai ned on t he production of 
such material. Thank~ to this timely action, there wa.<s 
no lack of ammunition a.t tho beginning of hostilities , 
but it soon became ncce. Rary to enlarge very comide r ­
ably the Govemment a.nd pt·i \'ate plants engaged in 
work of thi s d<'. cription. Tho Na.va.l P owdet· F act or y 
a.t I ndian Head, 1\Iat·yland, wa. gradually extended, 
unti I a.t tho time of s igning the At·mistice i ts scale of 
production wM in exces of the immediate needs of 
tho navy. Tho extens ion applied equall y to the 
plants for ma.Jlufacturing nit.ri c and s ulphuric acids 
and ether. The supply of fu.se was maintained at e 
satisfactory levol throughout the war. A<o no t·igid 

-....- ransports, naval supply ships, and auxiliary cruisers 
"'as met by removing 124 3in., twelve 4in., twelve 
5in ., and t hirty-six 6in., or a. total of 184 guns and 
m ount ings, irom t ho least advantageous positions on 
battleships and cr uisers . hortly ~fterwa.rds author ity 
wa.: obtained for the rem oval of 180 more 3in guns 

pcci6cation was laid down for fuses, and any type 
which conformed to certain dimensions and embodied 
essential safet y fea.tut·es wa.s accepted, the manu· 
factw·e of those a.t·ticles could be undertaken by many 
privato firms. Ameri can naval fuses a.t·e of the follow­
ing types :- (1) A detonator delay-action fuse for 
uso in high-explosive a.t·mow·-pier·cing projt'ctiles; 
(2) an instantanoo u.<; detonator fuo;e fot· use in high­
explos ive projectiles not having armour-piercing pro­
perties; (3) a time fuse for sht·a.pnel, star shell , a.nd 
high-explosive shell intended for use a.ga.in'lt ai rcraft ; 
( 4) an i n.<Jta.ntaneollil d E'Itona tor· fuse designed for use 
in flat -no. ed projectiles which were loaded with cast 
T .N.T. and issued for use aga.in~t submarines; (5) a. 
medium calibre tracer· fuse for we in projecti les 
charged with black powder or a mixed bUl'ater. 
There are three fw·thet· type of fuse for use in medium 
and small calibre shell. While the number o£ firms 
able to make the detonator fuses wa.3 restricted, 
ability to produce m edium and minor calibre fuses 
was quite gener·al. The supply of cartridge cases 
and pri me~-s wa.<; adequate for aU demands. I n the 
United ' ta.tes Navy a.ll the smaller sizes of ammunition 
are " fixed," while the la.rget· sizes are " separate." 
The fol'1ner ca.tegot·y embraces 1-pounder, 3-pounder, 
6-pounder, 3in. landing gun, 3in. 50-calibre, and 4in. 
Separate ammunition is supplied for everything above 
4in. calibre. Tho table below gives the maximum 
w~ight oft he propelling charge used in va.t·ious gun" :-

• 

from vessels of t he fleet. But for this expedient it 
would havo b een impossible to find one-tenth of the 
guns needed., for of all wat· material the manufacture 
of high -powered naval guns and mountings requires 
t he longest time and necessitates the greatest pre-
liminary p reparation. The mounting of the guns thus 
obtained in merchant ships was a. heavy undertaking, 
s trong •foundations and extra. deck s upports being 
needed , while the positions had to be carefully chosen 
with ~ view to the larges t possible arc of fire. In the 
beginning, from three to six guns were supplied to 
each merchantman, but this system, it wM found , n ot 
only exhausted the st ock of guns too rapidly and 
necessitated carrying la rge guns' crews in each vessel, 
but interfered very seriou.'lly with tho deck space for 
banrlling cargo. Eventually , therefore, it was decided 
t o adhere to a. standard armament of two guns- a. 
3in. gun forward a.nd a heavier gun aft. By November , 
lith. 1918, there were 1742 American vessels, other 
than t ho e of t he regular navy, with a. gun armament 
on board, the total number of guns being 4360, of 
which number 1830 wore of 3in. or larger ca.libro. 
In addition to these, 132 guns had. been supplied to 
vessels subsequently lost, and 345 guns and mount­
ings delivered to tho Alli ocl Govemments . In the 
later sta.gos of tho wa.r tho a llowance of ammunition 
per gun in a.rmod merchantmen wa.s increased from 
90 rounds to 180 rounds per gun. Mnny depth charge 
projectors and Y-guns were a lso issued, and towa.~ds 
t he close of t ho war troop transports were bomg 
equipped with an Sin. howitzer, adapted to a. 4in. gun 
mount ing. which was capable of discharging a. 280 lb. 
high -e:>rplosive s holl to a maximum distance of 2900 
yards. " It is difficult," states the Bureau, " to 
measure precisely tho extent o£. gain in safety obtai~ed 
by arming our merchant ma.nne. Fr?m th~ pe~JOd 
of Apri l 1st to December 1 t, 1 9~7, dunn~ whi?h t tme 
t he armi ng of our m erchant marme was 1ts chief p ro­
tection, owing to the fact that the convoy syste_m \~as 
as yet in its comparativE'\ infancy, and the orgam at1on 
of th e Allies' anti-subma rine defence wa still unper­
fected, 80 per cent. of the sinkinga of United tates 
merchant vessels wore caused by unseen torpedoes 
or torpedoes obser ved too late to save the ship. Where 
the submarine had been s ighted before it had a. chance 
to la unch a well-aimed torpedo the gWlS and armed 
guards of th o vessels proved very effective. Excluding 
sin kings by unseen torpedoes , only 9. 1 per cent. of 
a t tacks by gun firo, or otherwise, on merchant vessels 
were success£ ul." 

! ·p ounder .. 
3in. llO·cnlibro 
Gin. 5 1·co.libro 
7 ;n. . . . . . . 
12in. 50·calibro 
14 in. GO·cnlibre 
16in . 45·calibre 
16in. 50·calibro 

• • . . 
• • . . 
• • . . 
• • 

. . 
• • . . 
. . 
. . 
• • 

. . 
• • 

. . 

. . 

85 grnmmes 
4 .25 lb. 

27 lb. 
621~ 

353 I b. 
480 lb. 
600 lb. 
720 lb. 

As in the British service, the charges for the heavier 
calibres are packed in si lk bags, each charge for the 
12in. and 14in. comisting of four baga, that for the 
16in. 45 -ca.libre gun of five ba.ga, and for the 16in. 
50-calibre gun ix bags. I t was formerly the custom 
to prepare the o charges simply by stowing the powder 
in the silk bag without attempting to regulate the 
a.t·ra.ngemen t of the gra.im. This gave satis factory 
results when tho cha.l'ges were comparatively small 
and the chambers of the gum fai rly large, but with 
the adoption of higher velocities and the consequent 
increase in the weight of charge, both actually and 
in relation to the size of the chamber, it wa.<> fomt.cl 
necessary to pack the powder gl'a.in:; more carefully, 
particularly in such large calibre ordnance a.s 12in. , 
14in. , and 16in. The stacking machines now 
employed fot· this work arrange each s tratum of 
powder gra.inc; on end and then force the layer into 
the silk envelope. The charge, a.s prepared by those 
machines, presen ts a n. almost perfect cylinder, rigid 
and smooth on the sides. By this mean<> the tendency 
of shar p corners o£ the powder gt·ain<J to cut through 
the silk cloth is eliminated. The prepared charge 
are placed in air-tight powder tanks, from which 
they a.ro not removed until the time comes to fire them. 

The development of the explo ivos' industry pre-
entad a. task of great magnitude ~nd difficulty. It 

was complicated by the fact that, in this case, certain 
of the elemental materials had to be provided. Tho 
demand for explo ives of both kinds, propellants and 
b urstot·s, was urgont and pra.ctica.Jly unlimited. The 
principal oloments entering into the manufacture of 
smokele s powder a re cotton, s ulphuric acid, and 
nitric acid, and, in s mallor quantiti es, alcohol, ether, 
and diphenylamine. Cotton was abundant, sulphur 
could be mined in Louisiana., and alcohol and ether 
could b e derived from grain . Nor was the relatively 
small quantity of diphenylamine difficult to obtain. 
There was, howovor , an alarming shortage of n itric 
acid, obtaina ble only by mJ.nufa.cture from sodium 

synthetic product ion of nitric acid from the nitrogen 
and oxyg<'n of the air. After tndying all the known 
procos es, tho de J ahn sy::;tem- a. modification of t he 
original G<.wma.n Ha.bor process-we. adopted. A 
plant wa.s la id down near the Indian H ead p t·o,·in.g 
ground, cl<>~ignod to produce 11 5,000 lb. of nit ric acid 
po1· day . The system of manufact ure belong.'! to t he 
classifica tion. of diroct ::;ynthe is of ammonia. fr·om 
nitrogen and hydrogen. A mixtw·e of one part 
nitl'ogen and t.hr·eo parts hydrogen passes uncler p res­
~o; ure ovet· a. s ui ta.blo cato.lyser a.t a high tempera.tw·e, 
ca.n~-;ing th o hyrlt·ogon a.nd nitrogen to unite a.nd form 
ammonia., N2 + 3H1 = 2NH 3• A single pa.c;Rage of 
this mixt lli'O t.hrough the apparatus causes n trans­
formation of from 2 to 6 p er cent. of t he n it rogen 
into ammonia; this ammonia being then recovered 
by condensation, tho r emaining a.ncl m uch larger por ­
tion of the ga.'los uncombinerl returning t o t he cycl~. 
Germany ow0d her independence of nitrogen imp or ts 
to the d evelopment of t his ammonia. pl'ocess . 'T'he 
cata.ly:-; t \I RC'd is confidential, but it is sta ted to bo 
inexpensive U.'l compared with that employed in t hC' 
Haber proc<>'IS. while the press me in t he cycle of 
operations a t·e considerably }('Is . The yield of nitl'ic 
acid f1·om t\mmonit\ by oxidation methods is Yery 
high, repre~enti ng 90 to 95 por cent. of the amo unt 
t.heoroti ca.lly expected. The oxidation proceR follows 
the Ostwald method, in which t he reaction NH 3 + 40 
= HN03 + H 20 is prorluced by passing the mixture of 
ga.qos ovo1· platinum gauze or screen at high t empera­
ture-an exothermic reaction-at a. velocity of some 
2 m. por second. Tho period of contact between gas 
and catalysm· docs not exceed one one-hund redth 
part of a. second. The oxides of ni trogen pass in to the 
acid towol's whet·e wator absorbs t he ga es, formi ng 
woak nitric acid, which is concentrated by a. m ethod 
of distillation after mixing with sulphur ic acid. From 
this is deri ved the fo,·tify ing acid used in the ma.nn ­
factut·e of powdet·. ' Vork on this plant began in t he 
!'!ummet· of 1918 and proceeded rapidly, but the pro­
ject wM cancelled after the Armist ice. It ha.d meant 
not met·ely the COJl..-.tr uction of a plant, but t he creation 
of a. new industry, for no la.t·ge plant for the product ion 
of synthetic nitric acid existed outside of Germany, 
and the development of tho Indian H ead plant called 
for the expansion of labora tory processes into fu ll 
manufacture in fa.r lo>is t.ime than would ordinarily be 
required. 

The situation as t·egards high explo3ive~ wa3 so me­
what similat·. , ' inco the army and the All ies had a. 
ptior claim to t he output of existing T.N.T. plant, , 
tho Bureau of Ordnance ha.d to evolve a. new high 
explosive and a rt·a.nge for its :ompply. After a great 
deal of exporimont it selected tt'initroxylol, or T .N.X ., 
as tho mo t suitable for naval purposes . The manu­
fa.ctw·e of this explosive requires both n itric and 
s ulphul'ic acids, but not toluol, which was t he limiti n g 
factor in the nationnl production of T.N.T . Xy lol, 
tho basic element, is tho hydt·o-ca.rbon next to toluol 
in the so-ca.llod benzene series. The explosive pro­
perties of T .N.X. resembled those of T .N.T .. though 
it is not so J'ea.dily moulded into mines and othet· 
contain ers. Blended with a. modicum of T .N.T ., 
how<>ver , T.N.X. has given very satis factory results. 

NEW METHOD OF BARGE PROPULSION. 

ON the recommendation of the Special Committee of the 
new tate Barge Canal Conference. the electric launch 
Dawn and the motor boat New Era., after a series of 
exhaustive tests, left New York on July 20th. on a. demon­
stration trip via the Hudson River and E rie Canal to 
Oswego. In llite Dawn a Van Blerc petrol engine had been 
installed to drive an electric generator. The New Era 
has only an electric motor, the current for which is sup­
plied by the generator in the Dawn and conveyed by .a 
cable. The two boats demonstrate a system of electrH' 
propulsion evolved by 1\:tr. William T. Donnelly, a New 
York enginoot·, which is said to be especially applicable on 
inland waterways and in harbours. The report of the 
State Barge Canal <?onJerence says : '.' Th.is sys~m .<'o!n­
prises a boat that 1s also cargo-ca.t·r)'lng m whtch IS m ­
stalled a. generating plant with capa.city for producing 
sufficient electric power, not only for its own propulsion. 
but for transmission through insulated cables to a nwnoor 
of cargo boats or barges proceeding in convoy as in tow. 
Each of such boats would be equipped with its own motor 
and propeller, and so operating with power supplied ,from 
the powot· boat. Ear h . being se~f-propelled , and . t~us 
moving as a unit, there 1s no stram on the transmtSSton 
cable. There is no inertia. or resistance to be overcome by 
the power boat. and there is a. minimum of ' wash ' on the 
banks of the canal. Each boat would have also it.s own 
steering apparatus and a stor~ge battery for u~e ~~~ 
required. 'fhe storage battery m each boat supphes 1t 
with sufficient electric power to move independently in 
harbours, for moving it to or from docks, piers or alongsidt'l 
vessels where tho cargo is to be received or delivered as 
required , when detached from the. powe~ bo.at, ~hirh . 
having transported the boats to the1r destmat1on, JS free 
for other service. Thus the navigation and handling of the 
boa.t.s is facilita t-ed, and danger of collision in t.ranRit 
avoided Ol' lessened. Moreover, harbour t.owing expense, 
which is a large itom, is eliminated, as t.he hoa.ts move 
under their own po-.ver." 

• • 

• 

• 



• 

r 

108 THE ENGINEER Aun. I 9, 1921 
-

• 

( ' OMB T ~l~ J > HOA I > .· WEBP T T ( ' 
~ ' OROUT f A n ( ~ ~1 A C If I 1 

.JOli N F0\\'1.1<:11 AN I> ( '0 . ( LI •~ IWS), L'I'J>., l•~N<:fNJ•: I•: HS. 

Combined Road-Sweeping, Grouting 
and Tar-Spraying Machine. 

'1'111~ rN·Cint. dcwolopmNtt-. tim!. luwo lnkl'n pl 1~ c• in 
I'OIII IC't'LIIIII Wi lli t.l10 Jnt\klllj( of nuUhl Huitnhltl for ¥\ll)ll\11'11 
nwtl1•11 of locomol ion h1\v11 l1•el t.u tlw 1nl roch wLion of n 
HYHI~ '"' of lnr grout.ing, 111 whu·h I IHI Ht.rull• i-. ln11l Lllld 
HJIII'IHI in ~~ dry c·oncllt.ion on t.he• t'tiiHI unci t.tlf' IH Llwn 
pout·1•d ovcw it., HO t.hJLt, it. fill" up Uw inl·t'I'AI· it·(l>~ unci 1111LIW11 
lilt• whnlu int o H wnllWIH'OOf Hl ll'f'"'''· ·. 11. IH''•·Ittinwrl t.hnt. 

·~ ~ 

J 

• . ...... -...... 
"Tttr fHOtNC:tft" S tde llrvatoon 

t.c> t.ho n07.7.1CIH, Hil.lmi•IICI in a. r• r·oH pipn 11.t tll(l t'l'llr of Llw 
c•nginCI. By Lhi11 IU't'ILIII(t~IIH•nl I ht• hut. tnr· iH tl lntHiHod 
ILtld IIJH'tL) t•d ttpon I IHI t'Clud , ILIId I"" lliiH)IIIlL or tnt• 1'111\ hll 
rt•gulutflcl by tnc•nnM of 1\ vulvt• on I l\11 t uuk c>r' h) tLiltll inJ.C 
tlu• no.tziCI"'. A htt•l\111 t·o•l 111 flltt•d within thu tank fo t· 
ltl'lllttll( tlu• hu· I t> tl 1111 1 li~hlt• t·on>~iHic•nt·y for Hpt't\) ing, 
nnd 1111 ''''I'll 111t•ut n c·otl ut t~tc• l u•d Ill IL flc•xihll\ Hl('tllll pipt' 
IH JII'OVidC\d f 01' I II'I~L i Ill( '"'' lilt' iII I Ito o rcl i Jill ty hnt•rtiiM 
tf nt•c·NIIlt\r'y IH,fo•·e• fillinl( tlu• l tulk. 'J'hn c·hnin dd vtl for 
tlw l'()lnry 1111111p i11 fittc•tl \\tlh tL fr<•O whN•I dcwit·t•, HU 
111111, 111(1 loll' IHIIIIJI iH in lll' l intt 1111Jy \\lt('l) I hll !lllgi rl!l ill 
l'l ltttt ittot in tlu• dil't•t· liou In IJ. •V•· 11 l<ll'w.u·tl tnnlinn 111 tlu• 

I 

A 

Bo c k Clevatoon SWAth !,~ 

PIO I GRIT DISTRID OTINO APPARATUS 

l lliH lllt•lhocl )11'"'"1 '><>«•-. tlw ltc i \ILIIIHio(t'll of do•nling ''i.th lhu 
Hl<lne• 1111 thu HU III II llrw• llH few \\l~lt•l' hound rwuiH \\l llwut. 
tlu• t11 141lClvnni HJ.CC1H llJipt•illllllllll{ to lltt• l11111dli 11g of l11r 
1 nl~l'ltclnm. 

' l'u tnl' <•l. t.lw IWNIH of rcmcl nut.hol'il.it•"' fot· cl••1\ling wit.h 
tl1iH f'latHH of wc,.k, .J ohn l•'owltw 11t1cl Uo. (Lc•<1d11), J,imilotl( l, 
luwu rN·c•nt.ly intt·ochtt·e•d ll c•wothitl(lcl Hli•nrn I'Ottd •·oiling, 
HWC•c•ping, I 1~1 · IIJlt'Uyinl(, I(I'OII Lilll(, 1111d l( l'ii.Ling !tj)Jl!\1'1.11•111<4 
"ltidt "'ill pl'rftll'm tlw "'"VI't'nl lll't't'>~lll\t'Y fun c·tionM 11at i11 
fnc•tu1 d , 1111tl \\ ilh I ht> lllltt tllllllll 11( 11 1111111111 IHhflllt', 'l'l11• • 

FlO 2 SLIDING -DOOR ACTU II T1NO MECHANISM 

r•mn plt•I H nppo.rtLliiH i11 HhO\HI in IIH• '<it•w giv(ll\ u.t tht• top 
11f tiHM pngn, wlti l11 J•'tl(. I Hh O\\M IIIII nrrnng~•m(lnl. uf thc• 
g nl cltMt rtbttlinJ( nppluuwo whic·h 111 nttnc·h(•cl to llu• 
Hl~•tllr\ roJit1r, JLIId J•'i~. 2 thll rr\('(llltmiMIII WhiCh 1\<'l\ll,l[CIIIlJICI 
Mlitling d oor. 'l'ho wh olo fonn" ~~ c·omplt•t.o p ln nt c·ttpahlo 
of movin~ fr0111 plrU'o to p lnco undlll' it !I own Hwnm. 

'rhu 11\1' Hprt•Y~'~' hu11 o. Hpoc·iul t.unk IJI' c·ont.n. IIIC\t' lhnd 
ttndor t.l10 hoillw hllt'1'<11 which i11 li t IC\cl wi t.h IL ••ut.u•·y 
pump cit iv(ln hy IL c·hnin ott tho c•11d of tho c· l·un lc Hhl\fl,, 
' l' ho pttwp il4 IIHC•d ho t.h fc11· fi ll ing f.lw 11\lllc wit.h t.tu· ft·om 
t.IH• lmrr1·l t111tl 11fii •I'W11rd~ Jllii"JI"'I' tlu• l111' IIndo•,. 1"''""'"1'1' 

roll1•t·. Tlu• t·l111i11 '''"' ht• n •tttovo•t l witt• II t ht• e'tll(itll' iH 
tmvt•lling fl'um plnt·t• l·o pltu·t•. Jo'u1' HJII'u~ in$( fout.pnt.hH 
und ot.hor p lo.c·t•ll innt·c·t•"'>~ illh• t.o tl1t• •·ollt•t• it 11•1f ot· fw· 
tnixinj.( wmull quo.nltlit•-. nf 11\1' tollli'ILCitun fot• t'I•JIIIit· \\Orl< 
IL hlliii i ·HIWI\yinj( O.pf)l\l'ti i•IU4 iH Jli'OVitJ(I(I, 

' l' l11• rovolving bt'UHh Cllimiu1tl oR nnimnl o •· llmn11nl 
l•d >OI II'. lL iR utwd to hru11h t.lw I'OIU I Rul'fo.ra, nnd i11 lift~·d 
l'it'l ll' of I ho j.(I'OU IHI Jll'tiViOuR I II I hn a ppJic·nlion of I ht• 
ltu· hy 11Wn.nH of lhc• IC'vt••· HIIO\\ n n t. ll1<1 hn.c·k of Lh o ltltHitw, 
lllld IIH f ho hr11wh bN'OIIh '>l \\()Ill it, ('Ill\ btl )0\Y(Irt>cl 111'1\rtu• 
Ill lht• j(I'Oitnd h) I hi\ link HllcJ IHIII HhU\\ n. 1'1HI ht ltl<lh iH 
C'II IIMt•d I<> n•vol Vt\ hy ltll'nnw of pi It· II c·ltni11H and Hp~twknt"' 
•·onl.rllllt ·ol hy 11 c· l~tl l'll CIJII'rtltt•tl fnllll tlu• tl1ivr•t '11 fooL 
p ill II•. 

' J' I111 J(li ttill l( lllllt·hillt• '" Hlltll•lu•tl to thC\ dmj.( hnwlwt 
l1chintl t lw hind tunic ol tlu• mll1•1'. It i>~ I'OilHit' lll'lt'tl to 
ll() ld Hllfl i(·i l'lll.llhing)n Cit' gnt. I ll I'CIVI'I', if diHt•t ihui N( c•or• 
t c•1·t ly, t IH• HI rt' l<•h of mod tttlllllltlly H I H'IL~ I'l l by t.l1u 
1·1\1' I'OIII.UinNJ in l.h(l toni< WhC\11 f111l . ]n t.ll ll iii11RI mt.iOIIH, 
l•'i~rt. l nnd 2, il wil l hc• Hl•t• ll II ttl I I lin n10ving tlom· A 
1\C'~uu lly diHI ribult•>~ IIH• Hh inllh' w· grit. nnd i 11 j.(ivt•n tL 
1(\l'i j)I'O('O.Lin~ 1\IOVe•tnl'tll by the• I'UIH\('t•ting.rod H WOrlwtJ 
ofT l h11 c·rn.n k ( ', \\ h i,.J 1 ill c(,· i VNl hy hi'VCII ~NlNI f I Oln OIW of 
lhn roncl \\ht•c•l>~. 'l'ho whtnJ .. dt• ot· Krtl· m IIH• c·onlllitwt· 
i11 k11pt 111 motion nnd JHIIVIIIIINI from d ogging h) 11\CIIU\" 
of nvitnlorH J> ('(p tolly IIJli\C'Od nncl flxNI on t.llC\ rovolving 
l<lhnfL, wlaic·h rllllH till\ t•ntiro widt.h of tho tnf\(•h ino. rrhill 
Hhnft. r·c~vol vCI-. in two hl'l\rllli(H, om• nt. c>tu·h Hido, pro· 
ll'l' ll'll f•·om duHL o nd g rt t. hy foiL-Iitwd d uHL c·ovtllll E . 
Bot It Ut~• ngitl~t.orM ntHI t.lw trwving clout· <·un bo t.h •·own 
out. of gc•IU' hy Cll\0 HIOVC•ttwn L of Lho !'lui c·h ltwnr I•' 011 t.lw 
rigltt . lumd Ritlcl. 'l'hll IIJ)I'inj.( of t.hiH IIIVI\1' n llowH or i t. lw ing 
pltlC·t;tl in t.l1<1 " i11 g<•M" poHil.il)tt nt. ttny ptWiod. t.lw dog 
1·lutc·ht•>l <l nnd II tli'OJlping into tlwi•· t't'HJW<·t.ivo posi tion>~ 
"" tlw liHu·l tinn Hll\1'1·"'· Tho (low of Hhinglo or· p;t·it, if! r·ngu. 
lnLI•d Ill! rnqu ir(ld hy I he· opMI\tut· opon1ng or c· loliing I ho 
cloCJI' J\ woro o•· II'«>~ In 1\Wtul" of tl111 hl\ncl whN•I ,J o.nd 
1)(1 11 c·rnnlc lovo•· T<. .\ ·HptttiJ.{ <'t\tc·h l\f on t.ho hnnd wlwol 
prc•ve•nt -. tlw lnt IN· f•·tllfl v1hrnllng t'olttlll \\ h th• wm·lc '" 111 
ltrtii(H'>III, 

O"H: of lolltii'(\>I Uit.s or tho oight.·IIOur dt\yon tho Fronc•h mil . 
WllYII iH Lhut. tho P 1u·iH, J.yowtl\tHl Mt~<l iLMI'I1nl'l\n hl\H lmd to 
IIJIIIII four utlditim11ll <•ngitlll tlt~p l\t.H nnd IU1ot.IHII' will Hh cJI't,ly 
1,,. op••n•·•l. Hi' "' iHt.inv Mh•·ciH ""' u hud Lo ltu " ' ""''llml. • 

A Vertical S haping Machine. 

1'11 1! mnc•lt inn uho\\ n ill I he• 1\N'OIIlJ liUl) illl( 1\nlli'I\Vin p-, 
" It ic·h we• r1•e·••ntly 111 '~111 '1'1 t•tl 111 I Itt• d t•IIWil"l n\t wn worl, . 
11hop nf Buf'l< nnd J f ic·lwwtl, l. tttlllt·cl. :1 1111d 1. \\ ltitl'<·lml" ' l 
t'<>nd . London. 1 ·~. I,'" dl' Nih• •d 1,, the• '""'"·' ~. Jlmtl unol 
Whit tH•y, UH t\ \'t•rl it·nl J~luq l'r, 11 ... t1 111 c·lnttnc•1l 1~1 lmv11 11 

tmH·It "i<.ll'r ru.n~~,o of 11H11fultu•1q t lmn LI1P ordinnrv MlotLinv 
tlliWhinn, whi(·h ut. lirHI• Hi~ltl it IIJifll'l~rH lo ro•'ltlttlhlll llllll't • 

t• lc>llt•ly. Thn gl'twt•td t U' t't~II~OIIH •n t. of t.lw Nm1po non t, JHLI'I" 
iH, I\IIV11r Lh<1lt •H11, Lhnt of 11 H l ot.t. in~ HHl(·hi tw, tt tHI wll tl1• it 
i11 c-n.p11blo o( cloing tl111 l•nrd, t'Ough wol'l< gl' tll ll't tll y 1\AAO· 

t•il\lNI wi Lh t.lto l'lotl{•r, t.bu nnw mnc·h in<> <·•w turn o ut. t'N\Ih 
• 

fino \\ltl'k, Tho joh fot• whic·h •t WU!i Kd. np wlu•n \\IIIII\\\ it 
Mho\\ 11 in tho i llu>~l ntl ion WIIH ll gmtJti ng t Ill\{ ol m t I 

VERTICAL SHAPING MACHINE 

intric•l\111 ciC\11ign t.lmL hut! to ht' lini-.lwd to vo•·y <·l nMO 
lin1iLR. A11 11 ttmLLill' of ftwt., th<" IIHWhino iR virtunll~ 11 

Jlmt I ttnd Whit1111y 11lmping llltiC·hino Htood up o n cmd, \\ iLh 
~~ milling wn.chi no I1Lhlo for oo•·rving t,ho wOt'l<. ' l'ho 
111'rt\OI(CJnOO I. ho.A tho 1(1'01\L o.dvnntt\~0, 1\11 COIIIJII\rl't l \\it h 
1\ h ori7.onto.l Klmpcw. t.hnl. tho pt'<'HHitt'U of Lho CluL IC\ndM Ln 
p inc·h t.hn vo.l'iou<J slid1•R of t.ho wol'l< l t\hlo tol(oLhot· 11\R I ~•nd 
of opon ing tlwrn ''" ww Hido tLntl c· lo11ing t hNn m1 tlu' 
Olh<11' Hido, 1\11 11\\1111 htl lht1 (•UMO w hN\ tho ('II(, Ill tl('I'O~II th~ 
fnro of Lht' 11\hlo. AM 1\ nt\lurnl rt•1111lt, tho nN·urt\C!y o f the' 
nu\C'hino Hhouhl bc1 ml\lnln iuCid for 11 lonJ:: p<'riotl of t in w. 

Tho drivo for t.ho tool rnm '" Aimilnr to thnt. of tho l'rnt t. 
nnd \VhiLnoy horizontnl Rhnpc•l'. nnd giv<'R ~~ quick rot.urn 
"' rolco, whih1 t lw lc•lll(l h of t lw 111 roku C'l\11 hn 'ntiNI h~ 
nlt1•1 ing t.he t.hrow of I hn dl'iving t·t·nnl<. ' l' ht• mm tlol 
guiduc\ hy n. Rl'l of HliciPH whic·h a ro nt.toolw<l to t h11 n111.i11 
f t·num hy. n pivot. nt. t.ho top . A t. t,ho bott.o111, hoJI.a p1\1114i11A 
tltl'Otll'h Mhol'l. cpmclrnnl >~ h old t.lu• ~ttticll'H. If t Ito lm\tlt' 
ltoiLI4 Hill IIIJlC'IWd uti' IIIII rlliCitl'l nntl I IIII 1'11111 ( 'llll lu i '1\\ lltl )t 

• 

• 

• 
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out of the vorLit·al to th«' <' 'lent. of 5 cle~ .• bO that. u. cut 
may bo taken obliquely to Lhe table This feat.uro ill, of 
<·our·so, vory co11vtmient in muking tho <~tea.rance in dies 
unci 1:1uoh work. The connection between t.he ram unci its 
dr·ivint: lover· i~:~ mack• by means of u. short link, whit'lr 
uc<·ommoda.tes itself to the direction of motion of tho 
rum \\ lol'n thA ~>Iitle>~ aro tiet at. nn an~l<'. Tlw tool box 
HI the lower <'nd of tiro ram <·u n lw turned into four differout 
Jllloitionl!. at right ru~l"S to one a nothor, 1\nd is fitted with 
u <·l~:~.pper· notion to rolievo t.ho t.ool from dra"'g ing ovct· the 
work rlut·i ng the rot1rr·n Htroke. 

0 

'rho t uble is pl'(lV idNl wi Lh tho wnml fN'ds, at. r·i~lr t 
u.ugle'i to one anot.hr>t', nrul is 1\lso rotnt.ahlo. I n tho lar~or 
MIZ<'~ tho rotary feed is automatic, hut in the l:lma.ller ~~~ts 
it can only oo worked by hand. Tho feed J.(Nlrs arc d riwn 
on 1• <:tun path on tho mnin clri' ing srmft , whidt i'i ~-oo 
h 1tttped tha.L th«' feed only take-; plt\CO when the Loot iw 
nt. tlw top of its stroke, tlltd con~:>equ<'ntly is clear of 1)1(1 

wor-k._ Vari~:~.tion'i in the feeds are effected by nltering t.lw 
oiTo.olrv~· lttugth of ~no of tho driving lovt~r·K. A long <·oil< d 
~>prtng '" ar:rangl'd m t,Jw lengt.h of ono of t.ho conrwct in~ 
lr n.ks, and ts of uch '~ Klt'<'ngth thnt it. \\i ll tnursrnit tho 
fol't'<' n<'<'<'~ary fot· ull ordinary f<•c•<IK, bul wrll , idd if un) 
pnrt of Uw ieed ~<'nr· i"' overloaded. • 

.\ <·ount<•r.;haft i-; 1\t)t t'N\Ily r<'quin•cl \\ ith this mtwhirw, 
us it hus its own Nt<'pp<>d pulleys, briving tlm·o 'ipccd~. und 
there is 1\ fri<·t ion <·lut<'ll in tho main driv<•. It is mnd<' in 
two t~iz<',.,, nominally lliu. tmd l Oin., o£ wltidt the l<'ndiug 
diman~:~ious tlr·o ttS foll1>w::> :-

t; .. ,, 
Htruk<· of ram. indu·,. . . II \I) ij! 
'l'nbll' l1>p to <>•ul uf ru111, um,•-

mum. uwh<·~< . . . . I ;J ~ 
Howry tublo duUilC' II•. not'IJl'' . . :!IJ 
Hot~\r~' lnblo loug•lwliunl t1u\ cl, 

•nn,imum, llll'ht'x . . . . :!.) 
Hutnry h~blo lrt\1\>I VI'I'IW trtn 111, 

1111~'11m1m uwhc>1 . . . . I I 
Augultu· udjw;lniC'nt uf nw1, !11·~· II I••:; 
('utl•ng ><trokl'n of rom p l'r lllllllltO :!6 l•1 77 
J.ungitudinl\land tm""' 1'1'~>1' f!'l'ds 

• • 

. . 
• • 

•• . . 
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to b\ble, inchl'>< . . . • . 1!11:! tu .... -. _., • • . OtJ~ to 1 •I r . -. 
Hoh~ry power fe1·d till I Cluo. rudno><, 

lll<'h('>! • • • . 

'l'ho Jlluch iuo ::.hown in I he illu~>tmtiou 
• 

. .. llli to .:! til 

is one of tho lii rl. 
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An Automatic Boiler Feed Regulator 

'J'Ju·; automut.ic boill•r· f<•(•d watt>r r <·gu lutor· t.ho\\ 11 iu tho 
u<·t·ompanying sko~<·h. \\hic·h hus J'<'Cen tly been brought 
out by Jam es Baldwin und Co., of D evonshire Bnt::>S 
\\' ol'l<s, Keighley. Yorks, possE>sS<'S t.ho mori L of ~im ­
plicity. It c·ompriscs, in fact, a vulvo in tho end of tho 
feed p ipe, which ix dir·ectly controlled by a. flout. "ithin 
t.he boiler. There i~:~ thus no nec·e;;sit) fot· bringing uny 
moving part throogh t.he shell of tho boiler, a fNtt.ure 
\\ h idr militates agairult the continued ~tisfactory work· 
ing of some classes of regulator. 

A branch is taken out of the main feed J,>ip (l just b<•low 
he usuul check vt\lvo and is fitt.ecl ''ith n Hcrew-down feed 

vulvt•. A pipe lead~:~ from this valv<l t,o ll set·ond check 
'rtlvt• und thence do" n t.hrough llw t J•own of the boiler 
to j u~:~t below the water love I. when• it t•nds in the feed regu­
luting vah•l'. T hi::; vulve is o£ the ~:~ implc £ow--fea thered 
L) po and ha.::; an intcr·chungeablo l 'l'llO\\ ablo ~:~eating. l t 
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BALDWIN A UTOMATIC BOILER FEED REGULATOR 

,,., OJ.XWat~d by tl bulum·cd lover. ut the out<'t' end of which 
I her·o LS atta<'hcd a tube (I oat of the type whil'h thl' rnakel'!i 
lm ve used for many ) ear'S past in C'Onncction wit.h high 
uud low-water· alal'JnR. The flout c·un be adjusted on it.s 
bprndle to suit any \\ tltel' level and is ilteudied by a l'adius 
•·od roaching back to t.he inlet pipe. The valve opous 
do~\ HWtudl:l, and it. will be easily apprcciatccl that a.::; the 
watl't' level in t.he boiler falls the valve will bo opened ~o 
ndmit. more water·. If it is desired to feed the boiler freely 
when the water tt~ nlready high and the regulator il:l {'Oll· 

wcquontly closed, lll(l ordinary cho<·k valve is opened . 
Otherwise this valvo is kept slrut during working hours. 
Th il:l nrrangemont works quite sati::;factorily in installa­
tions whore several boilors are fed from one pump, and it is 
not necessary to cont.rol the steam supply to the feed pump 
in accordance with the amount of water it has to deliver. 
When, however, only one boiler is at. work at a time it i1:1 
gcnera.Uy advisable t.o <·onlrol the feed pump. I n such 
cl\se,.; the control valve for t.ho feed pwnp is actuated from 
the f<'t-d vulvo con trol lever by the mclirLS shown in the 
bltcLclr. 

T UE South African .;\Iinister of Railways recently 
a nnounced in the Uruon Parliament that when the tenders 
for electrification were opened after July 3rd, the work 
for t he line bet\\ een Durban and PtetermaritzbW'g would 
be proceeded with unlc::.s the price1:1 were prohibitive. The 
Cu.potown-SimonstO\\ n subW'bun line would atand over· 
fot· t he prese11t, liS the ::.aving on the lutt.er ~HIS e~:~timated 
IJy the consulting engineers to be only 10 pet· cent., us 
colllput•ed \\ illt 40 por ceut. frolll tho fonnor line. 

Quarry Spoil Disposer. 

'l'nt: geological fomutt.ion thut, known liS the Hlue 
Liru;-from which 0harles N ch;on tmd 0o .. Lunited, of 
Stockton, noar Rugby, obtain the rl\w material for making 
l·h<>ir P ortland cement, con~:~ists of nea rly horizontal 
strnta of alternate limestone a nrt cla y. It. il:l woll seen iu 
tho a<·compnnying illust.nttion . l•'ig. 2. Saving for t.ho fact. 
t hat. t.he clay i11 present in t.oo grea.t, proport.iou, tho corn -

The clay i11, ~~~ will be soon in t ho right-h~:~.ud top cornet· of 
F ig. 1, delivered in a stream from its conveyor· 10 between 
the right-hund outer pulley unci the conLJ'O pulley. 
Caught by Lhe rapidly running belt, it is t.hen taken .undel' 
the centJ•o pulley and is finally s hot up 1nto tho .arr and 
deposited 11t any desi red dil:lta.nce from the JJHlchme, tl!e 
dist.anco depending upon the speed of the belt. \\ e 
understand that it il:l ea..~ily ~;ont a dil:ltanco of 70 Ylit'ds. 
By changing the ~;peed tlnd sle'\ ing t.he nuu·h ino tho cl~y 
r·ttll be ovonly deposited whor·e it. i'i intonclecl to pu t. rt. 
Tho. ho1'1:10·power requit·od t.o work the mtlchino i'>, wheu 

PIG. 1- THE BLYTH SPOIL " TRAJ ECTOR " 

po~Jt.iuu of tlw ... tout• u,., 1t i., Ltth.t•n from Lite t}\IUIT~ ' ' \'t'I'Y 

nearly e~uctly I hat. required for t he manufactun~ of 
Pol'l·land <·ernonl. 'J'he problem of ho" t o l'em ove th<' :-o ur­
pilLS clay- whi<·h form:; about (i.'i JIN' <·enL of t.ho "hole 
face- and how l·O d~~pose of it. '' lwn •-emovocl htu:~ boou 
solved by 1\I•·· 0hudes E. Blyth, t.ho compuny's rrumaging 
dire<"tot·, in llw following WU..). 

The method or quarrying u to bla:-lL dO\\'Jl ll !urge JJOI'• 
lion of t.he quurry face. say. from 14,000 t o 15,000 ton.,, ul 
a time. The :;tone M it com es down bt'Oaks up into fuil'ly 
thin ,;labs of no g reat size. H , together with the <·lay . i-)1 
picked up by the steam navvy s<'on to the left -hand ~:~ide 
in Fig. 2. and de posited into t,he feeding hoppot· of 11 
tubulat· t•evol viug s<·,·eell or " rwnblet·." In the latLt• r t.ho 
stone is sepal'atod fJ·om t.he cla y, th(' fo··mer being pw;sed 
on t o one conve) or· tlnd tho laMer on to another. Tht> 
stono _ il:l delivered_mto trucks running on u na tTO\\ -gauge 

d("tllrrrg with (iiJ ~on .; of d 11y p t•r huut·. 21J hor" '·PO~\ er, a n d 
we uro infol'lned th~:~.t the whob tll'l'llllgement. is fowtd to 
oper~:~.to oxceeclingly well. 

~ ~--..;,======= 

Hydro-Electric Power Schemes 
Finland. 

• 
10 

l:ioM~ dellti ls of t.ho hydro -electric poosibtlit.ie::; of tl.e 
lmatr·a. group of ra pid:;. which constitu te of ono t he mo~:~t. 
importa nt. wa.ter powers in F inland and tho la rgest on the 
1·iver Vuck-;en between Lako'.i Sa.ima and Ladoga., have 
been forwMdcd t.o tho Department of Ovor::;eas T l'ade by 
the British Yice-0onsul ttL Wibor·g. 

The Sa.ill\a. system hw; t\ water· ar·ea of about U0,073 

PI G. 2-TBE " TRAJECTOR · AT W ORK IN QUARRY 

milway. by IIH'a.ns o f which it is Lttken int.o tho cemont 
fa.ct.ory. 

As regardt; t.he day. it o<:<:lu-red t.o l\Ir. Blyth t.lutt the 
be.;t way of removing it from tho floor of the qual'l'y, 
which is some 80ft. deep. and of ottlcki11g it J-egnlarly ttL 
the reur· a'i t ho t>:\.<·av~:~.lion prog r•ossed, Wtl~ w throw it, 
into the air, for· in that WllY t.lto cost. Of loug l'OilVCYOt'l:l 
and the layrug und opet·a.ting of railway linei! would be 
avoided. He accordingly desi~nod the machine which 
can be seen at tho right hand •n Fig. 2 and to a largo1· 
scale in Fig. l. In construction tho machino, to which 
the name of " Trajoctor " has been given, is extremely 
simple. It consists of three flanged wheels or pulley,;, 
which are t'Ovolved at high speed by means of an electric 
motor·. It wiU be observed that, wherea.::; the shafw of 
the two outer pulley~:~ are at the same level, that of the 
m iddle pulloy i::; higher. .\.n endles~:~ bolt is wrapped rowtd 
tho "" o oute1· pul leyt~ and passed under the middle pulley. 
The pulley:~ rovol ve iu the d it·octiou.s ::.hO\\ u by tho m·ro\\ 1:1. 

squul'e J<ilomot.t·c::;. Hs waLOI'S tu·o collected from numerous 
lake:,~ and l'ivors o£ vnrious size>$, which erupty themselvc~:~ 
one into unolhe•· and ultimately reach the 'aima Lake. 
This wu.tN' S.)>St~m is so large and complex that flood 
Wdlet·s of tho ~:~pring do not reach Lake Lr~doga until 
Augu-;t. The <liiTet·em·o in level bet" een the ::iaium und 
Ladogtt Lukes exceeds 1).) m • und u:l.;:; m . of that differenco 
is experience<! between ·Nil:lka.koski and R ouhialankoski, a 
di~:~tance of a.bout 24 kiloms. This stretch of the river 
contains tho follo,ving rapids :-Ni.<Jkakoski, t.he first rapid 
from Luke Su.irna, Tuinionkoski, Ritikka, l\1a.nsikka, 
Rana nko::>kt, Linnanko:~ki, Iruatra, VaUinkoski, R aik­
kelankoski, and Rouhialankoskt. Of theso poten tU\1 
power:~, only a ~mall fraction t::> developed. A part of the 
Ttlinionkosld wator power i::; being used for a plant pro· 
clueing chemical pulp, ~:;awn timber and bobbuts for thread. 
Altot.het· pltl.nt, which ill al::;o ::;it.uat.ed a.t the btt.mo ru.pid, i::; 
producing chlot·at.o of pot.ush uy electrol) ai~:~. Linnaukoski 
ha::; an electric plant, which develop~:~ 1300 hOl'bO·power , 

• 

• 
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und produc6foJ forro-u.lloy~ nnd ~:~veoi~l steel. At Imatra. l bot.t.or. H i~J oxpect.od that the whole line will bo com -
t here Ul only u. small powN· HltLtton of ubout. 125 hor11o- p loted by t he end of 1924. . . 
power whioh furnish<>s (~l crtric light for the •• CBSC'nde PropoKa.ls for tho construction of a raLlwa.y from V1ll.a~6n 
H otel " and tho village. At Raikkolankoski there is a. to At6cha., Bolivia, have been accepted by the Bohv~an 
largo p la n t, whic·h produc:o~ mnin!y chemical pulp. Tho Uo .. •ornment, which hlut given tho contract to tho Flern!ng 
other powore aro unclovolopod. Projerts ho.vo beon diH- ~ Company o.ncl agreed to a loan of 7,000,000 dollars b~mg 
cul!hed to dovf'lop tho ~ntiro 11yst~m o( thC'so 11\pids in tho negot.ia.tod .lo pay for tho work.. . 
following ordrr : Tho ong•noorH of the Argont.me Stut.o Rtulwayt~ have 

Tl I t t t ho raJ>i<hJ from been in11tructod by tho Uovommont to prepare plana for 

R 
.. k1?.~ kmak.r~~ li1Y• otJn, comprllltng a. raih\ay from Salta (Argont.ina) to Antofagasta. (Chile). 
I u AD os I "" ma. ra.. T . . f h 'J ·n b 2 7 5 ki I 

I. Nieka.koski and Toinionkollki. . hoi Argent.mdo H?lcltbtonbo ' It o rHa.• w.~Y ~· o tl Ch~mll. 
VallinkoRki and HLLikkolunko~:~ki togethel' or m Of!gth , an WI o ul t to ua. .. Jqmr.uL, on 10 • ean 

t 1 ' fronttor. Tho p lan8 ordered by tho Clulean Government 
ij(lpRural~ ~:. k k' for t.hoir Roction of tho Jino have only just been completed, 

OU\IQmn 08 I . d · · d d •1 k th ' II a n tt t8 un or·11too u 1n.t wor upon . em w1 commence 
Plunt! for tho l mutm Hyt~tc••n u.ud R oul1 ialankoaki o.ro vory Hho1·t.ly. But fot· t.ho delay upon tho Chilean side, 

~~aid to ho complow, and III'OVit!ional plans oxiat. for Homo tho undertaking might. h(lvo already mado some p rogros!f. 
of t.ho ot.hot· projectH. It, would n.l11o appcat• that, at last, tho gap bot.wcon tho 

T ho !ma.trLL HChomo, if fully <.lovCilopod, i11 caloult\t.cd to Ar·gont.ino nod Bolivian railwo.yll is t o bo closed by the 
y iold 160,000 horHO-powo•·· A dcc·it~ion t.o begin tho constnwtion of tho much·discussod line from tho railhead 
dov~lopmont wuf! rooohod 1\L u. confcr·unM hold 11L Irnat ra. in Bolivia, at. At6c·ha, t.o tho Argont.ino frontier. Tho Stato 
on Mu.y 9th la!'!t, which wn11 u.t tondNI hy tho Minis tort! of 1 i no to tho Argon tino border waH c·ont'ltructod sovo1·al yoars 
J u ter ior. I ndutttt·y o.nd Trt\tlHportH, t\tl WPII os by eovorl)) ago, llA wl\fl t ho Boli vian track as far as At6chu; but since 
promincmt. onginoortt. It wu~ decided to oxpt·opriat.o tho then pMRongors from Bolivia, Peru and tho north, and 
la nd thu.t will havo to ho floodccl and to oogin work o.bout vice vcrsti, havo had to travol'flo on mulo-back, stage coach 
1922. Jn tho rnot\ntim(l, howovor, 20,000,000 FinniAh or motor (•ar tho 200 kiloms. of very rough country which 
mark'! hav<' be<•n 110t AAido in tho Budget. for 1921, and thA.t 11eparat.cs tho two wmporary termini of tho railway 
Hum i~t boinr.c oxponded in connection with proliminru·y aystC'ms. Tho c·ontract for complotin$ tho work has been 
work. lt. i11 r11Limuted thut tho total cost o f thiq projr<'t, entruKtcd to an American corpot·atJOn , and when the 
indudmg tho lnnd tlmt ho~t to bo purchaw•d, will amou nt undertaking itt completed thoro will be. afiordcd a further 
to 267,000,000 .Finni11h warkJ!, •tnd thnt, it wi ll f('quiro direct tranRcontioental route bot" rer1 ·Buenos Aires and 
eight > eun1 for complot ion. Callao. 

The rapirl~t of Rit ikka., Mnn'!ikka, RananJcoaki, Linnan- fievflral South AmoriNLn railway11 arc cbanginiJ fr·om 
ko11ki and tho big Imatt·a fo.lls are included in the project. c·oal fuel to oil fu<>l, and tho Nutional Railway Admmistra­
Tho rapid11 aro diAtributed ove1· 1\ cliKtnn<'o of <l ~ kilorns., tion of Arg~nt.ino. htlH ordered t.ho con1:1t.ruction of five 
and hnvo I\ fall of 24 m. Tho J matra provides a fall of armourrd c·oncroto tankH, with u. capacity of 6000 t.onR 
~:~l ightly ovor 18 m . Lumankoski has a fall of nbout. 5 m., each. These tanks nre being built. at Santa. F6 to supply 
and 1 m. will he obtained from tho throo falls above fuol oil t.o loc·om otiveH, and aro expected to be finished by 
Lirulanko~:~ki. Jt. i11 propoliC!d to build a dam to produc·o a tho oncl of tho pre!iont y('(.tr. 
head of (\bout 6 m. u.bovo tho l me.tra faiJA, and a power I n c·onni'Hion wit.h tho dovolopmont. of pot.roloum rc­
canal, which will nN·ct~lli tt\t o tho removal of 700,000 cu bio aourC!'II in II ond u ' 'Ill!, a considerable amount. of oil plant 
m etrr1:1 of N' rt.h Mld roc·k. Tho powM-houso i1.1 to he situated will bo rrquirocl, and it i11 hoped that British manufacturers 
below tho l mMm fnll11, and the o!Toc·tivc head ef, water· willll.vuil thC'JnAolvet! of tho opportunity which now prollonts 
will bo 24 m. tmy, 78ft.. 9in. itsolf for· tho introduction of British machinery and cquip-

nwn t in t,h iH Uon tr-al Amoric·an Republic. 
A comploto equipment of plant fo1· t.l new bo~tlo fact..ory 

to bo eHtabl it~hod in Vonozuola will be rcq uirod. Tho 
facto•·y in qu<'Ation iH to bo built in Caracas, t.ho capital, 

L tl A I E I j N te who•·o a lready 11onto 12,000 bott.los are manufactured a n- mer can ng neer ng 0 s . monthly. Owing to Lho increaRing demand both in 
Venozuola nnd tho udjoining Htatcll, a large pioco of ground 
hus boon purchal!Nl in one of the suburbll of La Ouia.ra, 
known as Miaquctia, a nd hero tho now factory is being 
rapidly complotPCI. ln nil probability, owing t o the 
proximity or tho United States, tho necessary machinery 
mny bo purchn11od thoro, moro especia lly as tho prc11ident 
of the company is nn Unit.cd St-ates citizen. 

TH» Houthoru Vtwilic Rttihv11.y of Mexico hu'l 11ccurcd u 
c·ouc·<>t~~:~ion for ~:~ovcml now wilway <·ont~truc·tionll in the 
:SLtilo of Sonom, whore com~idorable oC'livity i11 at present 
proceeding. 

'fhe Department of Public Worktt and Communico.tioll8 
of :Mexico hall under con.llideration on extensive project 
for tho construction of LL railwt\y terminus in tho City of 
Moxicn, ut nn oHtimatcd coHt of 5,000,000 Mox. doiiJLrs 
( £500,000). 

A concO>~'lion huR been gront.ed by tho M:oxica.n Govern­
mont to a nutivo citizen to cut timht'r over a tract of about 
~0.000 acr·cs of land aloug tho Kansas City, Mexico and 
OrionL railwu.y, in tho Jl(~ighbourhood of Bocoyna, State 
of Chihuuhua, tho Govornmont receiving a royi\ILy for 
Ntch tree cut. Tho oppor·tunity pro11onts itsolr for tho 
t~upply of la 1·go l'aw miiiR with full equipment. 

'fho (•ontract now hold by tho Electt·io Light and Powor 
Company in Mexico City is a9out Lo oxpiro, and so ft~r 
n othing hoa boon arrangCJd us to it~Tcncwal. It. ifol proposed 
by tho authotitios of tho FNiornl District. to install a rival 
p lant in order to entor int.o a.ct.i vo competition with the 
p rmmnt Briti1:1h (Canadian) company. Under the plans 
propoeod, t.ho municipali ty would control a majority 
in terest in tho ontor·pri11o, which, however, would bo 
tnanaged by a private c·omp1.my. It iH claimed that a con­
ttiderablo amount of unu11od p ower now e-cili: s in stream11 
on which tho pro~~ent. t·ornpauy holds fir·11t. option by tho 
contract ju11t expiring, but which, 110 fat·, the company 
huH not utili.J!ocl. It. i11 propo11cd that LhPSO streams bo 
ul4('d in tho dnv~lopmon t. of tho pO\\f'l' t.o be generated by 
tho new plttnt to un ~Xtl\mt of from 2(),0()0 to 30,000 horl!e­
power. Tho prcHont O'ltablishmont hall a maximum 
cuparity of 80,000 hor~So-power, but, at this time, not over 
t.hrPo.fourthA of that amount nrc Hupplied. 

A plan for tho Gloctrification of tho ~lontevideo l\.orthe1·n 
Trumwayt!, at preH(Int horHo·drJL\\ n. haA lwen discussed in 
Congres~J with a vi~w to ~auctioning a l~n for the P.urpoAo. 
T ho line covortt ~~ vorv 1mportant Hectton of tho c1ty and 
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t~uburbs, and contJLinK tho nuclou.<4 of a very prof1tablo 
transporta.tiou buKine>~-.. Undor tho prosont circumHtance~:~, 
however. tho unnuul lo11a omount H to 200,000 dollars 
(.£40,000). Anterior to thtl war, plans had boon drawn up 
regarding t hf'so propo11rd improvemont.s, but t.hoy h ncl 
to be ala.ndonocl owmg to tho lack of f o•·oign capital. lt 
i11 estimated that. at tho prcHont. pr·iccs of materialtt, a Hum 
of not loHK than 2,500,000 dollars (.£1300,000) would bo 
rcqu irocl to cMry out tho project. 

1 t ha~ b~on doc·idc•d Lo procood with work on a t.umtel 
oxt~nding through Lo. Quiobm Mountain, in Lho Province 
of Anti6quia, Colombia, in c:onncc·tion with tho impor·tant 
railway construction workH now in hand thoro. The 
tunnel will be 3760 m ., or approximat.oly 12,260ft.., in 
length , tho cost. b~ing estimated by Government engineers 
at £400,000. 

Tho conce~11ion hM been grun ted for the construction of 
a railway from San F eli x, on tho Orinoco River, Veno· 
zuela, to 11orvo tho GUMipati goldfields, which arc situatocl 
in tho south·eastorn part of that republic. The railway 
will bo worked by electri<"ity, and the concejjsionnaire has 
roado arrnngemont11 for tho uso of powor Ruppli,cd b~ hY_dro­
olectric onorgy taken from tho falls of the Carom R1vor, 
wh ich i~t about throe miles from tllo town of San F61ix. 

Satia{actory pro~rcsB is being me.do with tho construc­
tron of t ho Durango.Mazo.tJou (l\Ioxico) l'tailway. which 
work wall commoncod a litLio ovor A yoo.r ago. This now 
lino is d oeigncd to mcot tho urgent ncods oi commorco 
and travol botwcon tho contra! plateau a nd the west coaHt 
of Moxico. F or tho purpose of of'ioctive organiso.tion a.nd 
operation, tho work haH boon laid out in lO·kilom. sections, 
and t.ho road bod on tho two nea•·est point.s to Mozat.lun 
hall al•·eady boon c·ornplotocl uud tho rail 11 laid fo1· ovot· 
2G k iloJrlH. Bot.t.or j)I'Og t'CHH i11 boiug rnado from the Durango 
end of ~he road, na labour condit.ions there are said to be 

Tho Argentino Uovornmont is at length m oving in 
connec·tion with tho long·discussod improvement. of t.ho 
port of RoRario. PltmH wc>ro dc11ignod to convert it into a 
"firllt·clafls" port, and inc·luded oxteMivo up-river dredg­
ing and now conRtniC'tion work. It is proposed to build a 
concreto river wall, GOO m . in length, and within t.hat zone 
t..o con11tn•ct a AMicH of modem grain elevators connected 
by rail with tho inlorior, t o enable direct. and quick· 
loading of s toomors. Tho ost.imatod cost is .£600,000. 

'fho Uhiloan Uovornmont will Hhortly bo requiring 
three or fou •· st.eol cranes, of from 20 to 50 tons capo.cit..y, 
to bo usod in connection with tho construct.ion of a new 
pier at Arlen. Similar equipmen t.. will he r oqwrod in 
connocLion with tho import.ant improvem ents proceeding 
u,t tho port of Hunsc·o, whore n. now pi or is being con. 
atructocl by (~ Chilean company. 

Tho St..at.e J>owor 1Ioll8o Dit·ocLorato or Uruguay hatt 
rocontly invitod t.ondors for tho supply of 10,450 mot.o1·s 
for tho private inHt.allationH served by it. in Monte video. 
Tho 11upply compriii<'H a t.hrce. phnHe, GO-cycle systom, 
wit.h 200 volt11 hot,wcon phasc11. The metort~ required a re 
singlo·plaKo nnd thrco.phaso, whi le those o£ the induct.ion 
typo uro proCorr-C'cl. 

Great inc·onv~niNwo hot! hron oc·casion<>d at ValpuruiHo, 
Chilo, by tho IOK!I of tho floating dock in that port som e 
fow wcoi<H ugo. H i11 int~ndC'd nt once to replace the lost. 
dock, and tho rCC('Ilt reduetion in t.he price of steel now 
pcrmitR of tho purcha11e of a. steel RLructure at a cost that 
would moko t.he outlay rc>munorativ(l. It is probable that 
an ordor for its c·on11truct.ion will bo placed very shortly in 
England, at an e11timatcd t.otal c·o11t of .£200,000. 

Con11idornblo c·ommont holl been aroused in Chile in 
c·onnc>ction with n <:once~:~sion granted by tho Oovornmont 
to two <.:onnnnR, roproaonting the firm of Krupp, who, 
by Lho tor·mf! of Ruch grant., will bo permitted t o occupy 
unin Lorrupt.odly 140,000 hectares of torrit.ory in tho 
Province of Llanquihuo for the tor·m of thirty years, with 
tho ohjoct. of c>HLubliRhing on iron nnd st.ool factory. Tho 
concof!Kion iA gi von on c·ond i tion that tho worlcs be ini tia.tod 
within two yoMR ft·om dat.~. and completed and in full 
operation wit.hin Jive yoar11. 

-

Steaming in Vertical Gas Retorts. 

T111~ ropor·t of the Fuel R esearch Board for tho yoal'fl 
I 91 191 ~ c·ovorod tho general policy and programme 
of tho Board ond tho erection and completion of tho East 
U reen wich F uel Rc earC'h Station. Activo oxporimen tal 
work now haviug boon in progress for some time, tho 
Boa•·cl htUJ dec ided that as a general tulo full and 11pccific 
roport1.1 on tho loading subjects of inquiry shall bo pub­
lished with as little delay as possible. In accordance with 
this poli<"y thoro hns ji.L!lt boon publis hed an a ccount of 
tho Board'li rc..,car·ch into steaming in vertical gas retorts. 
This a ccount forms socLion ono of tho Bonrd's roport for 
tho yoal'8 1 020-Hl21. Ot.hor· bnmcho:\ of tho Boo.rd's work 
will bo covorccl in othor 11oct.ions of the report t.o be issuod 
I a tel'. 

For· tho purpose of tho atooming tests t horo was pro­
vided ~~ sotti ng of four Wovor-WeHt •·otorLH rap11.ble o f 
Ct.lt'IJonit~ing 10 tonH of t·oul pet· duy. The equipment. tts 
ult.im~tely dCI~ign<'cl irwludod us Hpccinl feat.ureH (a) 11\0illlH 
for fir·ing the HOLLing by we:u1hod fuel gas supplied under 
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c·on11tant pre~auro frow tul oul!'lide 11ourc~ and for ro~ulating 
thO gas fluppJiod to ('tlCh Of tho 11even hOrizon tal c·ombui'ILIOII 
cham bon~ of tho 11otting ; (b) means for aupplytng and 
r<'~ulat.ing tho air· rC'quired for c·?mbu.stion under a unifonTJ 
posttivo J)I'C'~urn ; (r) a stool p1po exchanger wht>roby the 
ou tgoing flun gaHCs couJd bo used to pre-heat tho tur 
supply ; und (d) a ga~·fired }n~ependent swam hoilf'r 
und mNmA for nc·c·urnt<'ly wctghmg the steam liupplled 
to tho retort,., 

Tho re!lult!l 110 fur obtai ned in tho court~e of tho rescurc·h 
aro fully sot out. in tho report., and are c~mparod ~ith other 
oxpMim(ln tal results on tho ~o subJect obt.a•nod olt!e· 
whoro. Tho objoc·t of tho r<'soarch WaB to obte.m. acc umw 
data whMoby t.ho <'conomic po!isibilities of a~amm~ could 
bo dotorrninNI. 'rhe coals used wore three Wldel.Y dtfierot~t. 
t.ypc>H, from Durham, Yorkshir·o and Lanarksht ~e, b u t . 111 
viow of t.ho grNtt in(Ju(lnc·o on t.he result·A ob~awecl w1t.h 
Rt.oomi ng oxOI'tcd by t.ho physic·al and C~('lm t<·!l l . c·hu,·u.c­
t.oriHt.ic:A of Lho part.ic·ular c·oul boin~ carbomsed, 1t. IH roco~­
nif!Od that ult.irnat.oly u. much wtder rango of !uol11. wt.ll 
havo t.o b :> examirwcl. As a gono1·a.l rollult o f tho lllCJ UII'Y 1t. 
ill IIO W p08HibJO Within limitS t O foroc·~t, thO ric-Jcl and 
qunlity o f tho gaR. tat", c·oko and .ammonw. .o?te.•nod from 
dif ior(lnt type!! of c·oal undor g1von condttiOnH o f lc•m ­
pon.tturo and porcont.ago o f steam, and to state how muc·h 
CIXtra heat. mu.et bo Aupplicd Lo t.ho retorts in order to 
obtain tho increased yield11 of products. H luUJ boon 
known for 11omo yeal'll that. steaming assurCH 1\ll incroa~ 
in tho nurnbN of " them111" in tho gaa produc<'d from u. 
ton of coo.l but it was utiC'N'tain as to what. wa1:1 iWJ ofie<·t. 
on tho tar: coke and ammonia. The Board'11 invosti~a­
tions have shown that thoro is not only a very t!U b'ltanllul 
guin in tho thorm8 produc·ed, but that there ~!I alRO a corlHi· 
derably incrowwd yield of tar and ammonm. The coko 
appnr(lnt.ly 11ufior11 Rome lol'lB in quuntity and probably alHo 
in quality. 

All on <.'Xamplo o f t.ho figure!$ obtained, it muy bo HUid 
that. from Mit.dlCill .Mni11 coal, with 20 per cent. 11teum and 
a r(ltort t rrn pora.turo of I 265 dog., :J3 pot·. C"Ont. of tho 
potontiol heat in tho c~al was <·onvo~ted mLo ,~a.H of a 
calorific: vuluo of 460 B. rh. U. pc1· cubH· foot.. I ho t.o tul 
thorm11 obtained in tho form of ga.t~ from 1 ton of c·oul 
amountCI<I to 104, o•· :l:l more than from th~ Kame c·oul 
wit.hout HtMrning. Tho tar yield at tho 11o.m o Ltmo row by 
34 lb. und t.ho ornmoniurn !'lttlphato yiold by Ulh. lt rntt.Y 
be notoclthat. without. 11t.caming the gas prod\I('Cd t,·<;>m t.h111 
c·on.l hnd 1:1. culo•·ific· vuluo of G4 J. B.Th.U. pe1· c·uhw foot.. 
Novor theiC'SH, t.ho roc·ovory of t.he potential hOilt. in tit~ <·01d 
waH more !'Omple te with than without stNlmi~g, with tho 
re~~ult ag 11tatod that more the1·ms wore obt.Junocl from 1 
ton of c·onl wit.!; 11teaming thun without. To o btain tho 
inc·reuti<'d yioldx tho C~xt.ra hoat Kuppliocl Uli fuel and 11tc>tUH 
to tho rotorls Wlllf I 0 thomtll po1· ton of coal <:~~orbollilicd. 

THE CLOSING OF YARROW'S SCOTSTOUN YARD 

'J'u " following notico ww• po1:1 tcd up in Yarrow and Co.'s 
• 'cottttoun yurd on tho I 2t.h i ns L. :-

NOTLC'J~. 

()win!( to •·opeatcd HtrikcH, reduction of output., und 
dPnHtrc·u.tion diHput<lH which have taken pltwo 111 
vurious i nd uBt r·iol:l throughout tho c·oun try, t·ho <'Ottt 
of 11hipbuilding hru~ bec·orne oxc·088ive; in uddition 
to whic·h, it is impoAHiblo to promise dat<>ll of dolivo•·y. 

Wit.h Lho grcat.ost rogrot we have theroforo dC't idcd 
Lo tom pomri ly l' loso our worlca, with t.ho exc·opt.ion 
o f ou•· (IXP<)I'illlontal ond rosenrch clepo.rtmont, on ot' 
nbout t ho :lOth of N ovembor. 

\Vo 11hllll •·o·opon when condi t.ion11 enable hu11i nc1:111 
Lo ho c·o.rriNI on with some chanc·o of suc~C·l'HII. 

\Vo givo t.hiK early notice of our decision H<> that 
our c•mployeoH may have every opportunit.y o £ obtuin­
ing work ol11owhoro. 

YAnnow AND Co., LJMI'rt:l). 

Afl,.,. lttwi ng dit~tributNI muny million_s of poumiH iu 
wug<'!i und built Homo o f tho faAtext vel!HelH afloat, it 111 
with grc>JLt. r<>grot , the firlll Ht~Ltes, that it. ha!i a1·rivNI ttL 
t.ho ubovo deci8ion . Mc!ls r~. Yarrow Rtill have gt·eut. 
faith in tlw futuro of the 11hipbuilding and engineering 
indll8triC'H of thi11 country . oncl heliove that prosperity 
wi II ret ul'll when ovtwyono rea l isos that commcrc·ial und~r­
takingH c·tul only be c·arried on with ttuccess in ac·corclanco 
with N·onomic· htwll. Ho 11oon aH those Jaw11 tUO retogni11ecl, 
it i11 ~tcldrd, the fim1 will bo enabled t o re-open itt~ work11, 
and, U~J in tho po.lit, luko 11om• shar e in futuro (>l'OgrE'Hll. 
In t.ho mcant.irnc. t.ho finn 'H exporimontal and rcseurc·h 
work iH to bo c·ontinul'd, IJO that tho valuable infom1at.ion 
to be obtained from this flo u•·co will bo available when it 
rOSUIOOS it,s fuiJ a.ctivitioH. 

BOOK.' HJWEI VED. 
'l'lu· Uochrw~ Book of Oil fi'iring. Cochnt.n ancl Uo., 

Limited, AunJLn, Scotland . Price 4s. 6d. not . 1921. 
The J oumal of thr R oyal A oricultural 'oc;icty of JIJuylmut 

Vol. til. London: .J ohn Murray, AlbomarlO·IIti'COt. l920. 
Pl'ico I GH. not. 

('wtrifuyat Pnmp11. Ry ,J. W. Cam eron. London : 
Rc·ott. Gre(\nwood and Son, , Broadway, Ludgale, E.C. +J . 
Price I 21:1. 6d. not. 

The Alechrmical Principlc11 of the Aeropla11r. By ~. 
Brodotsky. M.A., Ph .D. London : ,J. and A. Churchill, 
7, C:reat Marlborough ·street. P 1·ice 2 l s. net. 

Electrical Macl~i~tcry : A Practical Study Uour11c Oil 

bUJtallatiolt, Operation, and Maintenance. By F. A. 
Annett. London : McGraw-Hill Book Compnny, 6 and 8, 
Bouvorio·stroot., E.C. 4 . Price 18s. net. 

Modem Motor Car Practice. Bditod by \V. I I. Berry. 
Oxford Technical ~orios. London : H omy l•'rowdo and 
Hodder o.nd Stoughton, the Lancet Building, 1 and 2, 
BodfOI'd-Htl'oot, W .U. 2. Price 3ls. 6d. net. 

'l'lt<•orr·tical J\1 rcl/(m ic:H : . In lntrodurtory TrNtliHC ott lht• 
Proll' ipll'll of JJyrwmir11, with AppliNttioniJ <tnd. Nullt.t'~OIUJ 
/IJJ·amplt•H. Hy A. K H . Love . .M.A. , D. 'c. Th11·cl odttwn. 
UumiH·iclg<': At. tho Univei'Kity ProHll. Pt·icc 301:1. noL. 
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Provincial Letters. 

THE ~liD LA D ' AND • 'TA.FFORD 'IDRE. 

( F rom our ?Wi t Corre8po11de11t.) 

Pig Iron and Fuel Price Reduct ion. 

i\ltor,A ·o pig iron producers s ay that they do not 
attach much importance to tho a nnouncement by the Blas t 
Fut·~aco Coke. ales A~o.sociation of a reduction to 30s. per 
ton an the prtco of blas t -fuma<'o coke, which I was able 
to announce in t ho " Latest News " rolumn la~t week. 
They point out that tho pri<·o quo ted is for coke on truck 
at. Lhe ovens. Rail freigh t.&, truck hire, and t erminal 
t'harges t\t'O es timatod to b ring the cos t of the fue l d elivered 
l\('rc t.o bet.woon :1 . and 40<~ . pe t· ton, and pig iron pro· 
duce·-s maintain that tho dolivored cost of coke at the blast . 
furnaces must not exceed 25s. per ton if na tive iron is to 
be placed in an o<·onomic competitive position . The offer 
of coke at 30s. p e ton at ove ns does not. t he s me lters 
11ay, brin~ a reop~r~ing of the home marke t within the s phere 
o£ practtcal politiCs. .Be fore tho war they ',Vera paying 
l.,s. for coke and gotlmg a much bette r· qua l•ty for the ir 
m oney. Nego tiations have been going on for some time 
as I have previously s tntod. between tho coke p eople a nd 
the pig ir·on makert.. Tho latter, it. is understood, wanted 
the price of coke fixed at 25s. por 1 on a t o vens. The figure 
actn~lly d ecided upon is 30s., whir h rep resen ts roughly a 
dechne of ISs. per· ton. Furnaces s it uated near the ovens 
will ~e a~lo to get s upplieR at about 5<~. extra for carriage, 
but 1t wrll co t JOR. before s upplies can r ea ch consumers 
in the Midlands. The reduction is due to the anxiety of 
the coke makers to ge t th(.\ir ovens re.s tarted , partly a<~ a 
moans of getting rid o f the Rma ll fue l, which has recently 
retM:h ocl unmano.gcablo q uantitics. A numbe r of blast . 
furna<·o companies have very carefully cons idered the 

·siLuatior\ Rince this reduction took place. One large make1· 
goet~ so far· a!! to s ay that he would r e-st a rt on a furthe r 
concession of 5.'1. pe t· ton. Uofot·tunate ly, railway ra tes 
n ow involve con.t> ide1·ably mot·o expenditure tha.n former·ly. 
AL the pt·esent mome nt milway rates are at a maximum 
level. l n many co.<~ eH these t•ates amount to as much aJ'I 
20 per cont. of to.day'ts cos t of pig iron , and of s t eel tc 
12 per cent. The a ve rage for the countt·y is probe bly 
16 to 17 per cent. for pig iron and 10 pe1· cont. for &t ool. 
It is ir:ttorcs ti.ng to note t~ "':t one: third of th.e general mer· 
chtmdtse carrre<l on t.he Br•tlsh railways consiJ!ts of mate rial 
for, or· the product<; of, tho iron and s te el industry. What 
~omeltcrs are most con<·<-rned abou t ih the a lmo t comple te 
absence of demand. ThL-i feature has a weakening effect 
upon prices and involves a liability to put in s tock p ol>!>ibly 
one.he.lf of the output of the furnaces, a veJ-y serious 
mattN· irl vie" of the high labour costs. The very s mall 
d.emand for foundry pig iron hal:! been m ost conspicuo~ 
~o mce . the coal strike. The foundry business is quiet er 
~han •t ha-; been for several years. The engineering trad e 
1.., dull and ca lls for very fow castings. F oundr y iron is 

nsect.ueotly neglected, while , to m eet the s mall con· 
umptron, thoro i'> ke(.'n c·ornpetition from Belg ium. In 

any case the mov(.'mOHt is bound t o a ct as a s timulus, 
though, of course, oven wor·e l\lidlancl iron on the market 
to-morrow it would not bo p o'!S iblo to compote with Be lg ie n 
No. 3 iron at £5 l Gs. a ton , a figu1·e which was recently 
quoted, aud which, on the confo~ion of Belg ian exporters 
themselves, is unromunerative. 

The New Pig Iron Pricee. 

It is not eao;;y to a.rr·ivo at a C'onchL.<1 ion a to what 
the new prices of pig iron will be. l<'umaces which are 
being re·startcd arc essential to the economy of large s tee l 
plan!B and other· related d epartments of manufacture. 
Their Elurplus output will presumably be sold for what it 
will fetch, for th il:! ill not a time to put much into s t ock. 
U~od foundr·y numbo1'S are this week offered by B elgian 
tihlp]>(.'t'S at from l:lOs . t o I :J.)S. l n a few t'ases rather lowe r 
ligures have be(.'n quoted ; but the buyer may have to 
wait a month to get the iron through, and with the m a rket 
in i!B pres c:-nt precarious s tate this is a ~>erious drawback. 
One quotation fo r a Derb~hire brand of foundry iron WQ!. 

155s.; another "a.'! neare r· I Os. There is no business to 
' tandardise price~>. It is understood on Birming ham 
Exchange tha• on ly seven furnaces out of fiity .five are 
operating in Belgium. Tho Briti&h buyer cannot under· 
btand how under these c ircums tances the foreig ners have 
pig iron to offer, and it is assumed that trade mns t be in & 

bad way on that &ide. At leas t five Derbyshire furnaces 
are stated to be in the course of re.Jighting chiefly for the 
production of foundry iron required fo r heavy pipe making . 
Two or three furnaces in taffords hire are als o reported 
to be resuming , but those are associated with large concern.S 
owning the ir own s t ool works. It does not appear that 
any definite preparations are being mado for the pro­
duction of p ig it-on for the opon marke t ei ther in tafford­
shire Ot' Nort.hamptonshiro. 

The Fiailhed Iron Trade. 

There are no 11 ig ns yet of impi'Ovement. in the 
finished iron trade. A fe w firm.'> Me partially employed . 
Those works which are in operation are s tiJI unable to buy 
their coni under .£1 lOs. per ton, which is about three time 
the pre-war price . everal trade meetings are pending in 
the finished iron trade at which the whole pos ition will be 
considered, taking into account fue l, selling prices, ra il­
way rates, &c., and s ome price readjus tments may follow. 
Particular complaint i.q made of the railway rates, which in 
view of the heavy material dealt with, are a s pecial burde n 
on tho iron mdwtry. It. is likely that a s trong agitation 
for some relief in this direc tion will be initiated. Demand 
for iron can hardly continuo oithe r at home or abroad at 
its presont exceptionally low ebb, but th" pos!:ibility must 
be faced that for some months to come only a fract ion of 
t h ::~ normal orders may come on to the m twket. There is 
a aispos.ition, however·, to believe that the worst of the 
s lump is over , a nd that. the a.ut.umn will bring a quickened 
demand. This is not. a deduction from the c·ul·t·ent s ituaLion. 
It is based on the f\!l!'l umption lhaL a large amount. of busi­
n ess which ha& been he ld up owmg to the p•·evalence of 
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artificial values will be released o.s prices become ~tabilise<l . 
Those mills a nd forges which have been re·Started are not 
being at all weiJ supported. I t remains to be s een whether 
~>uch a lowering of product ion cos !B can be a chieved &.'> to 
enable native mate rial to be put on the market at price~> 
which wiJJ restore the con6dence of prospective buyers. 
A large Wolverho.mpton ironworkl:l made a re.start last 
week with s omo of its plant after many months of id lene . 
Three rolling mills and tho Siemens furnace are at work 
again, but tho firm s tate!'! that the present outlook offers 
no possibility for the re.kindling of its blast. fumaces. 
i\l ills engaged in tho production of high-grade bar!i are 
relatively woJI off. The individual orders are not large, 
thoug h in the aggregate they amount to a <'onsiderable 
t onnage. Thor·e seems to be no inclina tion to p,lace any 
hut nea1· business, on t he ass umption that values will 
further d epreciate as the a utumn advances . Marked bars 
meantime remain t\t .£20. In the common iron branch 
demand i11 cir<·umscr·ibod. The nut and bolt and fencing 
tra des twe poor <' ll.'~tomet-a fot· the timo being. Ther·e t\l'e 
big s tocka in hand, and even Belgia n bars, which are 
o bta inable at something like £5 17s. 6d. below the local 
price of .£16, sr·o not mud1 called for. Though continen tal 
producer'S a r·o taking a large s ha re of s uc·h businel'ls e.s is 
passing in iron, they do n ot appear to be s trengthening 
their p osition vory much . So keenly are they contending 
among themselves for orders that prices are being taken 
which can hardly s how a profit. The prices at which Be l­
g ium, .Fra nce, a nd Ge rmany are putting material on the 
m a rke t ~re s uch as to lea ve our own mills, forges, and fur­
naces ve ry little chance fot· competition. Prepatations a re 
s tated t o be in progress for tho re.starting of more mills 
fo r the production of galvan ised s hee ts, but it cannot be 
s aid that tra d f' io;; d eveloping greatly, though s uch move­
ment a.'! th(' rO i~ is in the direction of progre~s. Quotations 
are be tween .£22 a nd .£24 for 24-gauge s heets in bundle~:>. 
A cMtain amount of inqwt·y i<; e xperienced for black ~;heeta 
at .C ii l Os. and upwar·ds. according to gauge. 

S teel. 

Tho ltlt~ding s teel wor)Q; in SouLh • 'taffo i'Clt~hit·e 
ure par·tiu iJy in operation , being as~:>U! ted to !Some extent 
by qua nti t ii'H of t·heap !'I toP I scl·ap, which is ra ther· plentiful , 
tho br oakiug up of d e re i ic t wa.t· m t\tei·ial be ing largely 
r·e&pon,<~ ihlo lor· thi ~:~ fact.. The outlook for s teel, howeve•·, 
is not p a rticularly brig ht, in vie w of the s tagnation of 
s hipbuilding , the holding up, for the p1·esent, of railway 
renowa.IR, and the almos t complete absence of s tr-uctut·al 
eng ineor·ing demand. The requirements of s teel-using 
trades in Birmin~ho.m and dis trict appear to be ea.'l ily 
me t by the re·rolhng s t eel works, util ising Belgian bill(.\ts. 
Late ly, however, thMo have been complaints o f poor 
s upplies of this l!emi-fin ished material, and the s tee l mills 
will be very glad to take advantage of British billets when 
prices come down . 'mall s tee l bars rolled from British 
billets have boon reduced fr·om .£14 JOs. to .£13 lOs., and 
bai'S rolled from continental bille ts are d own to £1 2 and 
even less. orne Ger·man s teel is being sent he re at very 
low prices , particula rly under the head of wire a nd rivets 
used for various hollow. ware purposes, s upplied at very 
low rate . But in one case recently a German offer was 
afte rwa rds withdrawn, the orde r fot· s heets s ent from this 
countr-y be ing r·efused owing to the improved s tate of the 
seller's o rder book. 

Two South Staffordshire P its Abandoned. 

Although Lho s tatement wa.s made durir1g the 
recen t coal s trike that the withdr·awal of the s afety men 
from tho pi t.s in the Old Hill and H alesowen distr·icts of 
South Staffot·d.<~ hir·o would ultimately result in a. number· of 
them being closed , it was not taken s eriously. Only now 
is the actual position realised, for it has been found neceS· 
s ary to abandon, owing to its waterlogged condition, the 
New Hawne Colliory at Halesowen, one of the larl(est 
mines in the dis trict . Furthermore, the Whitley Colliery 
has been closed d own fo r the s ame reason. Thus two impor· 
tant mines, containing coal es timated at about 1,000,000 
tons, are lost. to the countr·y. A number of local industries 
will bo affected, because they r e lied to a g reat exte nt upon 
the fue l drawn from these pits. orne three hWldred miners 
will be thrown out of employment, and other mint>S in tl.ae 
d istrict may be affected by the wate r from these p its. 
Owing to la ck of funds, caused by the coal dispute and the 
closing of the above pits, the Old Hawne pumping s tation 
has ceased operations, the South Staffordshire 1\lines 
Drainage Commiss ion re fw, ing to run it at a loss. The 
custom has been for colliery owners t o pay a s maiT s um 
on each ton of coal drawn to the Commission fo r working 
the s tation. Tho income has now been consid e rably 
reduced , tho Ja,·gost contributors being the propriet ors 
of the two collieries just now clos ed down. 

Coal. 

• ! 01 
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LANCASHIRE. 

(Prim our OWtl Corrupondent8.) 

Iron, Steel and Metale. 

Fo far t\~ Lhe ~eneraJ condjtion o f the iron a nd 
s teel tradE'S ar·e concerned, there is very little of impor· 
tance to no te this week. The produc tion of iron a nd steel 
is still arrested, and, in spite of that fact , there is no demand 
and no indication that the consumer· cares at aiJ about 
the arrE'Stert clevplopment. One can only suppo~e t hat the 
industries which us uaUy consume the British make o f 
iron and steel a re all iu a comatose condition ; othMwiRo 
thoro mus t ccr·t.ainly be Homo an'<iety amongst c·onsumerH 
when they see the sources of s upply stopped. • hipyards 
a re c· losing or· threat.oning to close ; but, on t he othe1· 
hand, Rome Staflo r·dshire s heet workll are reopening, a nd 
there is t~ome disposition now to blow in more blast-fu r ­
mu·es. 

Metals. 

The time for the revival in copper h~U> not. yet 
come, a nd in opit.e of the favourable opinion of almo~t 
a ll engaged in tho trade, the q uotations will not m ove 
upwards. om e people throw the blame on bad business 
ond som e on the o~cess ive stock of old copper a nd brass ; 
but. whate\'er may be tho cause. c·onsumers of copper hold 
back and thfl prices remain at the bottom. The improve· 
m ent in the American c~<'hange hM not yet had much 
eflect on the price of electrolytic ingot, and the difference 
between this and beRt select in~ot is still far too great. 
There is. of course, no s uch difference in the real vAlue, 
nnd eventually no doubt the prices will come together; 
but in the m eantill'e it is Abs urd to expe('t tht> consumer to 
pay .Cfi morc for· one than the other. Up to the time of 
wrif,in~ it Juts no t. been announced thR-t tho arrangemen~ 
for s pecia l credit.s to facilitate Ametica.n trade with Ger­
mnny have been completed ; but it is quite likely thut. 
c:ermnny will Aoon be able to buy m ore freely, and appa­
ren t ly she is alr·ettdy the most important European c us­
tomer·. A r·oducLion of £2 per ton was made in the price 
o f RLr·on~ t opper sheet.>~ and flat. bottoms, but the £10 
difiererH'o between the!le kinds of m anuJactured copper 
iR mnintuined . No chango in the t.ube prices was a nnounced 
at. tho same time, but one is be~nnin~ to hope that some 
mortiticutioh o f these ext.r·avngant prices may be in con · 
temptation. The eng ineering t racle would certainly" elcome 
c·heapl'r locom otivo and condens er tubes, whether of brass 
or copppr·. Tht>re a re ma ny other reductions in eng ineer· 
ing costs whid1 are overdue, but it. is doubtful whether 
uny of them hnve been so long overdue as that of tube 
p ri <'e«. The market ier tin has again been weak. and lower 
pric·es have been quoted t han any current since last Ma rch. 
There h~t~> been som e ~<peculation for a rise, and in the 
absence of a ny improvem ent in the consumptive demand 
thiR may htwe led to subsequen t weakness. The supplies 
of tin a rc good and are JRther disposed to press upon a 
relu<·tant market.. I L is d iffi('ult to form a ny opinion as to 
the future ; but there is a lways the possibility that China 
may att<'mpt. t o renew sales before the market is ready 
to absorh them. Tin is now thought to be low. a lthough, 
of cou~o. it has been very much lower ; but it i!l a little 
amus ing to rem em ber that when the price broke £200 per 
ton the Eas tern producers loudly proclaimed their inabili~y 
to produce t in at that p rice. The market for lead is not 
q uite so firm a s it has been, but the price 1s high when 
compar·cd with t.hat of ot.her metals. Sparush lead is not 
comm~ in so well, but in a comparatively short t.•me we 
mtL'>t feel the infiuonco of AtL~trnlian lea.rl, if it be on ly by 
m eanR of forward sales anticipatory of the arrivnl of sup­
plies from Broken Hill. potter is a st.eady market, a nd 
the opinion iH that. it is at. the bot. tom. 

Foundry Iron. 

The d omt1nd in thi,; d istrict. for foundry pig iron 
is not very g rr ut., and one a ssumes that. the reason is n lack 
of orden; for r·ast..ings; but. this la Lter is . of <·ourse. a result. 
o f the comparativt>ly high price of founrlry iron delivered 
here. TherE< a.re now three D erbyshire furnaces ol'tering 
material , but they do not take less than £ lOs. per ton 
deli,·ered. ~r ore 1 urna<·es are being blown in in the C'leve· 
land clistric· t , and lUI Durham <·oke 11M been put down­
althoug h stili not. so low as ) l idland col>e- and ironstone 
wa)!es are redured, it seems qui t.o probable that Clevelond 
ironmas ters will very soon revert to the " official " price 
of 120s. per ton at. t.he f mnaces for No. 3, which price i11 
s till nomina lly in e~istence. ome Cleveland No. 3 ha~ 
already been sold at I :Jos., and when it is freely offered at 
120s. tho D <>rbyahire furnaces will no longer be Able to S£'ll 
their No. :1 hero at £8 I Os. per ton . Jt is quite probable 
that they can como down t.o £7 103. without ac tual los~, 
anrl that may bo low enough fot· a time. H ematite pig 
iron ulso pr·om iso.'! soon to be cheaper, for Rubio oro is 
now ofierocl at 25s. per ton c.i.f. Tee:~, and with coke at. 
:3Gs. it ou~ht not. to he necessary to charge ltSOs. per ton 
for hematite. \\'it.h foreign basic pig coming in at ~5s. per 
t on it. is of the greatest importance for us to get down the 
cost. of our steel-making pig iron. 

Thoro is an ominous glut of s lack, and !'I mall fue ls 
are depreciating ma•·kedly . If the collieries a re to realise 
the oc·onomies of incr·eased production they must find 
means to facilitate the dispos a l of t.heir output. .Many 
of the pits will soon become disot·ganised if they cannot 
ge t freer ouLJet.s fot· the large proportion of slack and other 
industrial fuel which they produce. It is the threat of 
this possibility which is bring ing about the fall in the price 
of "smalls." Tho minoowner'S know that the mining 
inctustry r an only bo p rofitable in so far a.~ other industries Fiaiehed Material. 
are healthy a nd v igorous. I t ib s ufficiently apparert that . 
without cheaper coal other de partmen!B of trade cannot There is only a very small demnnd here for 
recover their vitality, and as the coal s upply become finishecl iron and steel, and the b ig gap between British 
more norml\1 no d o ubt tho easier tendency will incr·ea.se. and continental priceR still s tands in the way of a revival 
The pithead price of screened industria l coal at current of the indu<~try. ome steel works have orders in hand 
quotations in the W olver·hampton area is f1·om 32s. to j whi~h will koop Lhem going for a time, but new orders 
32s. 6d. per ton , compared with a. pro-war price of 9s. l ~d. coming in a re utterly inadequate. Some lower price 
per t on, inclu.'! ivo o f all charges. Tho whole of the metal I have bee n taken by makers who have a supply of cheap 
industry appears to ag t·eo tha t there is no prospect of foreign semi-steel ; but. what is wanted is a wbolesalo 
revival befor·o next month, some, indeed , holding that tho roduction in tho whole lis t of plates a nd sectional material. 
real turning point will not bo roached until Oc tober. 
Twenty-four pits in Warwickshire, Staffordshire, 
Worces tershit·e , and Shropshire have not reopened s ince 
the recent cou.l s t.•·ike, the numbet· of men remaining out 
being SOOO. 

Screp. 

The market. fot· scrap is quiet here, and no busi­
ness is being done in wrought. ot· steel scrap. There is u. 
moderat.e doma.ncl fot· foundr·y scrap and the p1·ices obtain · 
a ble a ro fairl y good, alLhough, of course, they do not 
corre"~pond with the p rices at which D erbyshire pig irotl 
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ha.-; been sold. Up to £7 5s. is given for t.he best t.ext.i le 
machinery scrap and hom £6 to £6 Hit~. fot· good broken 
machinery iron. The nominal price fot· hea.vy wrought 
scrta.p remains at £3. and the Le.neashire iron works a re 
taking in what is offered at this figure. but. they do not 
seem t.o be t~t nil oager fot· it, chet~.p as it. is. 

Hematites. 

During Lhe woek Lhe posit.ion has slightly 
irnp1·oved, and the fact that there are now three furnaces 
in blast; il:l a. sign of better condit.ions obtaining. There is 
talk of more fw·naces going into blast, but. t.he process of 
recovery will be slow, and ono cannot take anything like 
a n optimis tic view. There a1·o more inquiriOl:> for West. 
Coast pig iron. u.nd as these inquiries increru;e nnd the costs 
of fuel decrea::~o, Lo say not.hing of the heavy goods rat.es ­
coke <·osl-s 10.;. a. ton from Durham ovens-so will the 
t.rade develop. Uoke is down in price already. The loc·al 
hematite ore mine~ a re preparing to start., in fact the R oan­
head Mine has already commenced opernLions, and oLher·s 
wul follow su it as the demand for native ores increases. 
'l'he s totks of l'panish and Nor·t.h African ores held iu 
Barrow will int.erfero with any importat.ions for the pre:>eut.. 

Steel. 

'L'horo is little fresh Lo report. in Lhe st.eel Lrade, 
wludl is quiet in the extreme. Locttl hoop works are 
partialiy employed, but as 1'\. sign of the t.ime:o the importa­
tion of French Kleel billot.s is to be noted. One gets but 
little comfort.. out. of the ~.;ituation, and regrets our inability 
to manufacture the billets within a few huuclred yards of 
the hoop work..!;. 

Shipbuilding and Engineering. 

Thoro m a modert~.Lo u.mount.. of aut.ivity in :>hip­
building. The dcuontrol of the railways has practically 
put an end to the repairing of locomotives fdr the variou> 
trunk line~:~, and this will naturally rob t.he engineering 
trade of a certain amoWlL of briskness, for ther·e is nothing 
to take i t:o plact1. 

(From uur OWl• C-'orre~<pou.deHI.) 

The Local Situation. 

A i\IORt;; confideut towJ is c.levelopiug amoug local 
Jnt~uufu.cture~. many of whom believe that a. tum in the 
t.ide of dept·e~ion is in eight, a lthough it may not be vet-y 
clo:oe at hand. Matter'S are cer tainly Laking ~E>uch a tum 
1.s would seem to justify the optimism, and it is a question, 
when firms ar·e losing money heavily every week, whether 
· he trade as a whole can hang on until (·onditions become 
~:~ ufficiently ftt.vou rable to enable them to work e.t a profit. 
So fat· as busine~ actually in hand is con cerned, it is to 
be feared that the contraction movement has not yet run 
itt; course. The rlep1·ession has lately extended to those 
branches t w·ning out finished products of ~;tee ! which are 
ossen tial to the maintenance of the world'~; activities, and 
which contrived· to keep fait·ly employed while other 
br·anch('~; were a lmost stationary. l ncluderl in thi.s ctt.tegory 
uro thobe producing ci.r:culax· and hand IHlWl>, edge and 
joinory tools, and a variety of hand tool~;. The file industry 
lll&illtained it-s g•·ound longer than any other trade of 
intporta.n1·e, but •·cpol'f.-; of a ~;udden lapse in.to quietude 
t~ro given out. by most. of the makers. Tho pt·esent s tate 
of things ·iu tho city is certainly bett.or than dut·ing the 
t·oal :>trike, but it is uot so good a:> it we.:> just before that 
<:ata.st•·ophe. The tmemployment roll is heavy, but more 
nwnorous still is the list of •neu on short.. t.ime alJ(l sho1·t. 
earuin~, whj~e the paying off of st.u.fl officials ut Lho lurgo 
worlus u; coutulUoW!. 

The Outlook. 

The optimism refer..-ed to i11 tho fon•goi•lg pam· 
graph is b~ecl upon several ~:~y rnptoQ'lS il' the situation 
which a re dis tinctly favourable. Additional plant is being 
put into operation iu various centreb, i,ncluding both hla.st­
fnmaces and open-hearth furua.(·es, which indicates that 
the proprietors <:an see a certain amount. of work ahead. 
The most important factor in bringing about a revival, 
however, iJ; the further cl~flat..ion of prices. Coke for 
making forge, fouudry and bMic pig i1·on has beon reduced 
by from l 5s. to 30s. l1·ouma.sters have declared that they 
cannot •·un their fumaceR at a profit unless coke is pro­
curable at 25s., but they will probably t~occept the com­
promise and star t up theit· idle fur·naces. The conceF<sion 
will tmdoubtedly enable t hem to make e. fw·ther cut in 
pig iron and thereby nan·ow the present wide margin 
between the cOt;t of foroigo and British mate•·ial. Fo1· many 
rea.<;ons and for several pU1-poses users would find it to their 
advantage to buy British pig iron, and so long as the differ­
ence in cost is not unduly great they wil l not buy much 
from foreign sources. Any considerable recovery of the 
Uel'J'Tl8.n exch ange would help the home maken; enor­
mously. After the lengthy cessation of buying, Rtocks of 
iron and steel material must have becomealmostexhausted, 
and the stabilising of prices should bring into the market 
many people who have been holding off through fears of 
s ubsequent reductions. They can be relied upon to change 
their policy and t rade on something like normal condit ions 
wneu ~:~atisfied that the deflation movement of prices has 
run ita cow-se. The next revision may snfely be taken to 
t·epresent the bo t-tom figure~:~. 

Crucible Steel. 

The outlook in the crucible steel branch does not 
offer muoh encouragement, although a. partial resumption 
of buying should soon make itself felt. Oversea.a trade 
in this branch has probably never been so bad previously, 
and unless the unexpected he.ppen.s in the shape of a 
downward revision of the proposed new duties, the 
American market for 1:1uch material mu~:~t be written down 
as lcx;t. Tire t>tato of tire excha.uges p1·ohibits buyiug in 
Germany, .lt'rauce tmd B elgiuJU, and l<'ru.uco iJ3 ~:~ ~arting a. 

'fHE ENGINEER 

campaign to sell its home-mad e crtwible steeh> in this 
country. It is produced there in the electric furnace 
for· the most part, and the deBated exchange enables the 
makers greatly to unrler·quote Sheffield firms. W e have 
not yet heard of any considerable importation of French 
trucible steel. A~> a matter of fact, s uch material is not 
wanted, no matter what its sour·ce O l ' price may be. Plana 
to invade our marketa have, howeve1·, been completed. A 
largo stee l works in O.tecbo-Siovakie. has also opened e. 
bre.uch in London fo1' the sale of best tool &teels. Costs of 
production will be lessened by tho recent reduction 
of 17!1. per ton on the ~;pecia l coke used in the cmcible 
furnaces and t \ wage reduct ion of ) ~;, 2d. pet· day and 17 per 
cent. on piece work. The saving effected by these decision..,, 
howeve1·, will amount to but a trifling stun in relution to 
the price of a ton of the finishou material. 

Scrap. 

There is no rntt.1·ket. whatever for :;tee! scrap, aud 
producers cannot dispose of accwnulatiom; for whicli t.hey 
havo no available space for· storage. The huge steel works 
have enough scrap to last for a long period, even at a no•·mal 
rat.e of consumption, most of it !raving been bought last 
year, before the trade slump began, at prices ranging from 
.£11 to £ 12. Similar material could be bought to-day at 
50s. Scrap merchants are almo:>t ouL of business, and none 
will buy becausE' of their inability to plate their purchases. 
Turnings and borin~ cannot be sold j u:>t uow, as very 
few electric furnaces u.•·e nmning. 

Ferro-alloys. 

The mu.rket. COli Li rllres ~htgnan t so rur lUl t.ungsteu, 
Jtwlybdeuum and vanadium ttre concerned. and t.he price 
of the laLler· has clr·oppod t.o t he lowest level since the 
mtt.Lerial wa::; !il'st t~:>ed as an ingredient of special t..ool 
:-:t,oels. Ref ore the wa ,., whon supplies wero obtu,inecl from 
Cormany, the price wa.s 2~;. fid. or 2s. Ud. per pound for 
t.wJ~aten mot..al powder, and it hus reached 5s. and nfl. 
'Rnglish-tnade tuugst.en of equal qualit.y he.:> been sold 
recently at 1!;. 8d. vVe believe, however. that this price 
~·ould not.. ha vo heen tWcepted bn ~ for tho use of a big 
quantity of ore which the Government recently disposed 
of at about hnlf tr1e market price. There is a limit.ed call 
for ferro-silicon, but prices a re rather· easier. Cobalt, 
molybdenum, vauarliwn tH'e quit-e neglected. The price 
of chrome has lately come down. Thete is some buying of 
(;hrome by makers ()f annameut.s and for ~>Lt~.in.less st.eol. 

The United States TariEf. 

F'our represent..ative steel U'Uinufuct.urer-s are ou 
the way to WMhington for the pw·pose of making' repre­
sentat.ions as t,o the injustice and unwisdom of the Customs 
duties upon alloy steels proposed in the new United SLate::; 
Tarifi Bill. These duties on t.he best high-speed st.eel nt 
the Clu-rent price of 3s. 9d. per pound work out a t close 
upon 2s. per pound, aod it is recognised by t he local makers 
that- such a tax would shut out their high-speed steel 
c>ntirely from the AmeriNtn market. a.s the cost of the 
material to the buyet·s would be prohibitive. This trade 
is in the hands of some fourteen lotal firms, which have 
depots and representat.ives in Amer ica. The Bill is ah·eady 
through the Senate, and the above-mentioned visitors 
are hopeful of pet'Suading tho authorities to modify con­
siderably t.he new duty before tho Senate passes it. The 
Bill contains duties intended Lo protect. the manufactttre 
of Llmgsten 11nd various a lloys of spec·ial steels which was 
est..ablished dul'ing the wnr. It pt·opo.~es a Lax of 1 . 25 dols. 
per pound ou molybdenum and 72 cents per pound on 
tungst.en. The latter· u.mount is larger than t.he current 
price of tungsten motal, whic·h has been sold ns low as 
2s. per pound IA.l.cly. The Rill generally is a reversion to 
highly prot~ctive dut:ie.•. whidl obt.aiucd bdoro t.ho u.uveut 
of the late Democratic <..:ovcnunont. to powc1·. 

Over.eas Trade. 

As was only to !Jo oxpecLed, I lte Board of 'l'nu.le 
r·et.urw; of overseas trade in July made u. miserable showing. 
but, bad as they were, they registered rat.her an improve­
men!; upon J uoe. Compared wit.h that.. month the exports 
were up and t.he.impor·ts down. and there was a reduct..ion 
by one-hnlf of the balance of impor t.s over· exports. The 
only cheerful features of the ~;t.at.istics so far as the metal 
trades are concerned are cert.ain branche.:; of engineering, 
pftrt.icularly texlti le machinery. Upon the yenr the latt.et· 
intreased from 6721 tons to l o,;J68 tons, and showed an 
advance upon the June figtu·es. Prime m overs were only 
500 tons down ou the yea1·, aud the value of elect.ric 
goods and 'apparatus improved on the year in values from 
£964,836 to £ 1, 157 ,IHH. The export of locomotives was 
'well up, not only upon Lhe month and the year. but it also 
e"ueedcd the total of July in the last pre-war year. South 
Africa and India were the principa l buyers in thil:l depart­
ment. Machiner·y imports totalled 4662 tons, compared 
with 777 1 tons a year ago. Tho import of iron, steel and 
manufuct.w·es thereof increased from 81,166 tons in July 
last year and 80,000 tons in .Tune to · 103,561 tons, the 
increase being chiefly in forge and foundry pig iron. 
Whereas only 2044 tons of that mater ial were impo1·ted 
in .July last year, t.he .total last month was no l es~ than 
30,308 tons. Rasic pig figured at the low total of 2646 
tons. Steel billets, girders, bars, rods and sections -.vere 
about 20,000 tons. We noticed in the import figures 3620 
tons of conductor rails for electr-ic traction. A gratifying 
feature of the sta.tisti'i> wRS the indiration of a substantial 
recovery in re-exports, lmown as entrepot trade. 

NORTH OF ENGLAND. 

(Frum our own Correspondent.) 

Serious Coal Trade Depression. 

AuG. 19, 1921 

. 
the mine11:1' strike has n ot been realised. Optimism has 
given way to pessimism, a.nd the future is regt\rd c>d_ with 
grave m isgivings, both from the mineowner'S'. and mmen;' 
point of view. No sooner have many of the mmes resumed 
operations than colliery proprietors find_ t hey have_ no 
al t ernative but again to clo!<e down the1r undertakiOI:,f!; 
by reason of tho lack of orders in the first place, and, 
secondly, because they ~re unable t_o stand the los~;o:> 
which the pref!ent trend of the market 1mposes upon them. 
Several pits in Northumberland and Durha~ are already 
idle and it is fea.red that unless an early tmprovemen t. 
tak~s place in the market position, other collieries will 
be compelled to take <;imi lar action. Owners mako 110 

!;ecret of tbeil' difficulties, and it is pointed out that tho 
I,> rices o_b tainable fo~· t·h? coal coml?a.red wi t.h , the to8t o~ 
produc-t10n and placmg 1t mean senous loss_. These c~stt; 
ar·e out of a ll proportion to market va lue owu~g to the h1gh 
rate of hewing, th~ low rAte of output pot• mtner, and tho 
exceptionally high p1 ice of mat rial~, &?·• used to ~eep ~he 
mines in a thorough state of repe.tr. The trade 1s be~ng 
handicapped in a variety of ways. Apart from the excess1vo 
•·ailway charges, and the abnormal demand for rates from 
local authorities, the indust•·y has to c·ontend with extra­
ordina1·y taxation by the Inle.n~ R evenue e.uthoritie~ of 
any new plant introduced to bnng about an e(·onom~cal 
working of the mines. Take, for instance, the s ubstitu­
tion of motor haulage undergr·ound in place of the use of 
ponies. A colliery company is in effect charged &. for 
every£ l spent in purcha..c;es of s uch motors, &c., unde_r tho 
heading of income tax, and, again, as a result of makrng a 
wofit by having expended money in purch8sing ~otors, 
it is charged a further Gs. under tho same he&dmg of 
income tax. This method of taxation on expenditure and 
a!tain on income r·es tr·ict.c; all attempts at reducing cos~. 
with the result. that tho industry suffers, employees aro 
throwH out of wor·k, local rate~; and taxes IU'e incteased 
owing to unemployment, and the Inland R evenue is none 
the richer·, and the country is poorer. 

Cleveland Iron Trad.e. 

AI t.hough bw;ineS:> in the Cleveland iron Lra.de is 
st..ill 011 t.he quiet side, the prospects become distinctly 
brighter as fuel prices aud costa of production come 
tumbling down, and the fact that makers are intending to 
l'e-:otart more furnaces when the race week holidays are 
over is t aken to indicate that an ee.d y revival of tn.r.de i~; 
anticipated. 'l'he work of getting the furna~o ready i~; 
proceeding ~>teadily, and several small firms are making 
preparations to reopen their works. Thus the outlook in 
this area is better than it has been for some considerable 
time past. The D urham coke maket'S do not appear 
inclined as yet to follow the lead of the Yorkshll·e pr·oducen~ 
who have reduced the quotation fol" blast-furnace coke 
to 30 :. per· ton, but Dw·ham coke is obtainable at 35s. pet· 
Lon, and the conclition of the fuel mal'l<et is s uoh that 
further reductions appear a lmoot cet·tain. The price of 
fuel alone bars the way to a gener·al resumption of activity, 
and if Dw·ham coke were available at 30s. peor ton, the 
probability is that a fair number of fmna.ce~; would he 
l'e-lit. This weel< business on the pig iron mar·kot has beeu 
disorganised by the annual holidays, with the t;esult that, _ 
there has been little or nothing t ran .. '>acted. The fw·nta.<'Cx 
in blast have, however·, been kept in full operation, t lie 
worker-s having agreed to continuo at work on payment of 
time unci a-half for threo day~ . With the August holiday!; 
over, it iJz anticipated that thore will bo a moro activo 
demand for· iron fr·om home consumet-s. The lllOclilicatioH 
in the price of N<J. 3 Cleveland U.M.B., which is now quoted 
at 135s. per ton for home and export. has been followe1l 
by a steadying of the p•·i<·e of No. 4 found ry, nnd tuis 
quality is now available at J 30s. pet· ton. although in 
mos t. ca.o;c>:> sellers prefer· to sell equal quantities of No. :3 
t~-nd No. 4 at 1:32s. 6d. p er ton. No. 4· forgo and 111ottlc•d 
ure !;Li ll quoted ll?s . 6d. per ton, and whitEI iron 1 Jf>S., 
but there is no demand, a:> foreign ir·on of a !Jot-to•· quality 
is being imported at a cheaper mt.c. 

More Furnaces in Operation. 

Now Lhat the price of fuel and co:>U; of product.ion 
ttre appreciably falling preparations are being made t.o 
put. more fw·nac·es in operat.ion on tbe North-F.ast Coast. 
'l'he fi r'l:SL firm t.o re-stat·t lhe manufactw·e of h0matile 
pig iron is the Norrnanby Ironworks Company, Middle:>­
brough. A L theso works two fw·naces have been blown 
in this wet>k. wh ich , with those already turn ing out.. Ulevo­
land pig iron ami basic iron, increases t.he number in 
operation to ll ouL of u total of about. 72, which is t ho 
normal n um her. 

Hematite Pig Iron. 

The po:oit.ion in t.he East. Uottst.. lwmtttiLe pig iron 
t rade is much tit·mer. Fairly good sales have been made 
ret'ently, and Lhe ~<upply oE t.his tommodity is now not. 
very plentiful. Makers a•·e no longer pre:;::;ing (·heap 
par·l·els on the market for ~.;hipmont ahroad, most. of them 
now asking the ~;arne pri<:e for export. M rules fot· l•omo 
<·ons umption, viz., U>Os. for mixed numben;, whereas u. 
little over 1t week ago m·cler,; for dispat.ch of mixed number::; 
to foreign po1·t.s wottld readily ha.vo been accept.e<.l ali 140s. 

Iron-making Materials. 

The mouot.ouous inactivity which has char·at· 
tet·ised t.he fo1·eign ore l-t·ade for some considerable time 
past.. still prevail-;. Sellers' idea~ have wtdergoue sub­
stantiul modificat..ion. but. the prospect. of a 1-eswrtption of 
bW>ioe~;~ t.o ~;~,ny exLeut appears remot.e, as cowwrner:> 
have heu.vy stockJ:S ~;~,nd sub~;tantial deliveri&; yet. t.o ta.ko 
in fulfilment of contracts previously made. The price of 
coke is falling. P urchases a re said to be possible at 35s., 
but m any sellers continue to quote in the neighbourhood 
of 40s. Consumers, however, consider that circumstances. 
do not justify them in paying more than 30s., and declare 
that they will not go beyond that figure. Further reduc­
t..ions seem extremely probable in the near fut.w·e. 

• 
Manufactured Iron and Steel. CoNSl Ot;;RABLI!; apprehelliliou preva.iJ.s regarding 

the outlook in tile Northem cou.l trade. The depre~:~~:~ion 
ut.. t..l•o mourent.. is very acute, aud tile hope ent.er tained 
t.lr~l c.:olliurieb would out~•· u period of prosperity following 

.\ quiet fcefing prevuiJs ill Lhe manufactUl'OU il'On 
u.ntl bteul tl'8do j W>t. uow, but. Lhere are t•oa:>onable grounds 
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fo•· hoping Llmt. t.l1..ru will bo bul!iiii'HH oxpa.n11ion boforo 
IonS(. No cha.ngolf in pricoa tu·o rocordocl thiJJ woek . 

The Coal M arket. 

1'1wro ilf no Hign or improvement in tho Northol'll 
Nml market, wh ic·h remains in o. 11to.to amounting to 
lf lognu.tion in Homo dopnrtmout!l. Altogether, tho pott ition 
iH OllO Of inc•r(lttt~i ng <IC'~tpondoncy. 'J' ho po.8t WOOk hll.ti 

wit.n<•HHOd u. IIIOILdy dO<·Iino in vuluo11, amounting o.ppt·oxi. 
11mk,ly to u.bout. 711. CSd . per ton all •·ound, und u8 thiH 
•·echiC'I·ion foil owN I a wPok of oven w·c,ntor a·olup!!oll, i L 
''Ill ho IIClOn tho.t tho posit.ion from o. c·olliory ownor 11 point 
ur viow ill bocomillf( nn-<iowt. Tho homo inquiry lf'O.V08 
wudt to bo dc•t~irNI. Huyor11 o.ppnrontly restrict their 
JHII'I' IlltHC.-4 to tho nb~toluto m in imum ; henco, tho•·o nrc 
nhumlu.nt quon t.i tic•11 on ofior of nlmolft ovory kind of fuol, 
with t.ho ro!lult t.hut vnluos u.ro o.nything but Htoo.dy. 
'I hnro i11 not tho Klight.ost augm entation of tho foroi~;n 
t.mdo. Tho inquirio11 cu·o not or uny moment., and a•·o 1n 
nlmo11t ovory c·oKO Kuhjc<"L to wiriug ofiora, whi ch JWo.r·ly 
•tl wnyH ond Lho bu!linC'I'!II for tho pr011ont. 'l'ho coll ieries 
rot• Lho IYIO!ft part rtlfUHO to lower t hoir nominal quotations 
nny furt lwr, hut a-. n. n alo when definite busincalf ilt undor 
llf'I(Ot iMion t·onc·wHionlf cun bo ~tqucozod. Tho C'oko 
Hlltrk(ll. c·on t.i mt<•tt to ho nogloc·tNI. I n t.ho cOAo of bc•11t 
bt•c•hi vcl, t ho tntli<<l i11 Hlrltdl ; but. ovoB for tho litUo t.I H1r0 
iH, Lhcro i11 noxt. t.o no i nq uit·y. 

• • 

SCOTLAND. 

(Prom OUT IJWil ('I)Trl'~ptmdrnt.) 

Oepreaeiog Conditione. 

Tuouou thoro holt appco.rod un oc·casionol roy 
or hot><' with rC'gMd to t.ho fut.u ro, condi t.ionit generally ure 
or t.lw duii('HI. dNwript.ion. Practicolly ovory dopnrtmont. 
of inclutft.ry ill li vill$( 1\ huncl · tO·mOuth {1Xi1St.enco in t.ho 
ll lruJ(glo to lturvivn until bot.t.e r· (•ondi t.ionH provail. Oc>Hpith 
t.ho ovidonc·c11 on ull hundH of Lho impoH'.Iibil ity of mo.in­
Lil in i ng high wo J(<'ll r~nd other· c·o11 !.11, tho wugo·<·o.rtHW t•on · 
t.i 11 u<·H Lo dNnund n r·Htum ah~tol uLol y i nc·omt)(~ti blo with 
t.lw Ht• lling pric·11 ohlldnnl>l<>. !iomo mont.hs ago a Ulydo 
Hhipbuilding yarcl c·loHNI it11 gul<'!l, oncl now unoth<'r fi1111 
hl\lt int.imo.tNI i loH intention to clo11o with in t.hree mont.hH. 
Aguin, o. big pny-of'i oc·c·urrcd ut yot anotho1· Clydo yard 
1o1ft w<•ek-ond . Tho c·olliories aro in n. most unonvio.blo 
polfiLion, and t.ho lltN•I ond ironworl<ll uro doing next. to 
uothing. rJ'ho working out of Llw polic·y of high wages 
and roat.rict.ocl ouLput mu11t. of nc<'<'HHit.y boa Kovoro IC811on 
to it.a followo•·~t, while at tho samo timo imposing diatr088· 
iug c·ondiLionH on trudo und Lho c·ommunity o.t Iorge. 
r nquiricK for a ll <·lassos of produc tH nro numorollll, buL 
lt tt lo or no chunc·o iff afforded to producers to aecuro any 
of t.ho bwtinca!f pns~ting. Markot.H nro m oro or les11 idle 
IHHI oro aimply carrying on until quotnt.ionR n&'.lumo a 
twgot.io.blo level. 

The Po1ition on the Clyde. 

Tho l!oriouK 11tat.o of mut.loflf on tho Olydo hoff 
h<'<'ll r<'cognised fo•· a long time bac·k. but. recent s toppage" 
tmve m or<' forci bly brought to light tho truo posit.ion of 
ufiuin:~. \\' tth regard to M<'SSrH. Yarrow's yord , tho prolt· 
J>C'CIII uro puzzli ng. J nd ico.t.iomt at. prcKon L point Lo a 
univo•·Hol closing down. Home firmA have much work on 
huncl yot.. A cont~ idorr~hle porLion of th iK, howovor. is 
worl< cloln.yccl by Ro<·t.ional HLrikos and other causoa, which 
otherwise wouJ<I ho.vo boon complot.od long ago. Now 
ordt•rlt o.ro o.lrnost unknown meant.imc>. On th o other hand. 
thoro !fcoms ovory probability of tho Ulydo s ha r ing in now 
htttiiC',.hip c·onHtruc·t.ion. One opinion huH it that prnc· 
tic·ully nothing in tho wo.y of now ordon1 will be plo.cod for 
two yt•o.r~:~. Again , l•owover. iL m tLY bo said tho.t with 
I'IWILJ!O•' 111·<'<•1 in probpoc·t wit.hin a w<•ok or Lwo, con11oquont. 
on tho reduc·Liou in Lho price of fuel, thoro I!OOmK rou~on 
for· 11omo hope Lhat ~:~ hipowno•·s mo.y bo induced to place 
Ot'df•rs fot' now t.onnugo. L ower· co1:11.8 o.nd o. highet' rato 
or procluc· t ion llf O tho Clll!Ontiall! t o t.ho ro·OIItabliJthment 
or tho indll8try. 

Pig Iron. 

An ofio•·t. iH boinl{ rnado to ro-HLMt prod uc·tion of 
pig iJ'on. Somo !urnuc~ havo hcon ro-lit, tho d•·op in 
fuc•l price~; giving Hmc•ltcnl Komo oncourngomont t.o restore 
£H' l·•vi tics. A few furnuC'os will bo in full blll8t within a 
WC'<'k or .two, an~l M fuel chcuponlt others wiiJ foll<?"'· 
Pr•t·c•~t Htlll n •mtll n pttrC'Iy nom •na l, tho demand bo.ng 
infl n it<•>~imal. l'itoc·kt~ uro now low, Cl'lpccinlly of foundry 
<1 wd i ti<•t~. 

Fini•hed Steel and Iron. 

l•'ui1· iuqu ir·ir•lf um c·omin$( rol'\vur·d, but C'lii'I'C' IIt 
prwr•g provo 1\ lmrri<w to fil'ln ordt•rl!. ' l' lwr<' nro hopc14 of 
lllll'!ifiC'H'f with lh<• F ur E 1111t, howcv<•r, a few orclol'lf for 
~th<·c•llf having lw <•n r'C'<·c•ivocl lutcly. l) clivoriCif from tho 
Gont.i nNJ L a ro ~tlowing down and homo mill ~:~ m o.y benefit 
1 o 11omo ox Lon t, t.IJoroby. Local q uoLatioru have hti II to 
ch·op 11omo pound~t p<W Lon to ensure a. com petiti ve po~> i t.ion 
in M1o open mn.rkot.. Mean time Ht{lol and ir·onwork8 MO 
juHt dro.gginl); u.long. Tubo maker~:~, howovor, havo fair 
hornf• unci c>xport. o rdor!f in hund . 

CoaL 

Prif•(ll'l or ('()ttl t·onl iuuc• to full , und Ull (.'lll'ly 
iniJH'OV<•tncut in dc•nHIIld itt {IXp<'t;L!'d. HuyN'If odhnro to 
t.h<•i•· polic·y of JHII'C·hu!fing on ly immrdiuto rcqui•·<•mr.mlH, 
while HOmo u•·o ,.c,rmining n iLogot.hor. Colliodoa are boc·orn­
tng c·ongoJo~tecl with HLoc·kH, tmd s till c·hou.por prircs must bo 
I'Ktahlillhcd or produc·tion rrdu('(•d mc>o.nLime. l ndu1,trial 
dflmandH aro vot·y light and houHo coal itt little sought 
uftM. 'rho latter iH H<llling to-day o.L 211. Od. per hundrcd ­
wc 'i~ht for medium grudo. Export hOH incroll8ed 81ighUy, 
11 fo.ir demand boing oxporionc!'d for bunker sort.s. Ship· 
moutH Cot· llho wook umountod to 164,6/)2 tonH, agninet 
116,406 in tho pt·ocNiing wcok o.nd 324,3 U) tona in thQ &ame 
week in 1 Ql3. 
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WALES AND ADJ OfNINO COUNTI ES. 

(Prom our own Corrc11pondent.) 

The Coal Trade. 

F onelCIN c·oal ox porl14 f•·orrt Houth Wult•tt totullc'(l 
lo11L week ovot· 300,000 toni', whic·h iK tho highcHL figu•·o 
for t.ho c·uncln t yot~r. l'hili in il11c.tf iii t~ very Ho.LiHfucto•·y 
pOtiition, pa •·Liculnrly AA tho ut.ti tuclo of buyor'lj ubrond i~oJ 
to defot' opom ting oxcopt for thoir most pros11ing t·oq uiro­
monl.ti, which MO kept to tho minimum. I n s uch c·ir<·um­
s tnncoll ono would ho jWJtifiNI in fiXpN·ting that hoforo 
long tho forl'i~n c·ool trudo wi ll Khow <'Onilidornblo oxpan­
llion. Tho 11mm•nt of buRincH'I tlonn Hin('(l tho 11tr iko hns 
boon vory goocl, conJJidoring nil tho <"ondition~~, but it it~ 
quoiJtionuhlo whothor t rndo will dovolop to Gny mnrkod 
ox tent bofor·o Lho ond of t hi11 your. Alf provioW~ Iy iJI(IiN~L<'cl , 
pric:os in t.ho p fLH t t.hroo wookli hn.vn f•~llcn SIIIYfttlntiully, 
and ll8 long UK tho tendency or pri<.:NI iH downward, ono 
cnnnot oxpoct to 1:100 muc·h buyiug. L'c•oplo abroud ho.vo 
yot. to bo convinc·cd thut. tho d('(·lino in prtCOII iH coming t.o 
tho ond , o.rv l thoroforo they urn for tho rno11t pnrt kooping 
ofT. Mounwhilo 11tockH of c·on l ~~ro ac·cu muJuting, oxc·opt 
in t.ho c·aHo of Homo 11pocio I grn.ciC'II, and t ho d iffic·ul ty 
oxporionc·ocl in c· loo.ring wo.gor111 w ompt.ly is hnnd icnpping 
colliorioa in mni nt£~in ing rogulurity of wol'l< o. t tho pi te. 

Sugguted Remedy. 

Tho romocly put fClrwur<l for finding un ouLiet 
ahroad for our c·oalll i11 to c·ut our pric·c>H. Coo l oxporlN'fl, 
viz., tho middlomon, who a ro not. di•·o<'l ly c·onf'lll'll<'CI ita tho 
<'OSLR of production nro loud in proC'I!Iiming thnt pt' iC'C'K 
musL corno down . Many p ooplo wi ll , no doubt., ho Homo· 
whnt fllll'[)l'iHocl thr~t ovon ""'L tho p•·ot~on t Jll'ico or :lt;~oJ . 
for· lwttor qunliLy l!lrj:(O Rtouml', c·olliori<'S nro not muking 
any profit. 'l'h<'i r· <'0!1141 s hC'ol-'4 (Qr tho p0o14t mouth wi ll not 
bo nnything like l\.!1 flnti!lftH·tory t\11 N.pc·c·ted, o.ncl in tho 
ro.c·o of tho fuct thut. collieric1:1 in many, if not mo11t , in~~to.ncc>H 
a r·o got.ting down to unprofitt\hlo figures, tho CJUC'Htion 
r~riae11 how run a further mulo•·itd c·ut bo made without 
HOI'iously projucliC'in~ tho finu111'illl }lOHitiOI\ Of undtwtnl<ings. 
Tho nn!lwo•· in mo11t <.:U.!H•fi iH thot ~~ biggo•· outpu t. wi ll 
I'OdU<'O tho CO!oJIH o r p r·oduf•Lion, hut it iH \l_..Of<•HH to mn.ko 
u.•·ranJ;(emc·nU! fot· ~~ big output. if I horu i<~ not I ho domund 
for cont. Jr priCI''I of • 'outh Wulr•!l coalH were cut Gs. to. 
morrow, it i~ douhtful whether tho demand woulcl oxpnnd 
npprec· iubly, hoc·nu11o buyerH would lftill hold ofT in tho 
expectation or gottin~ <i uppliCiq nt ovon lowr•r fir<urcs . 
l•'urthermor·o, tho £oct 111 ovorloolcod tha t fo•·eign f•ountr ioH 
nro in moRt ('O.'Ic·K worao situutocl ind\ll!Lria lly thon Lhi.H 
countt·y. J~vo •·yono knows thu.L inclwttrial undortol<inl);3 
nro not progr·oAAing to any con"icll'r'o.blo extent, nntl it will 
bo montiL'.I boforo thoy got in to their s tride. Thl'ir· cool 
roquiremonh nrc c·oM<'quf'ully rPHI.r·ictPCI. Tho p(>'l ition 
o.broo.cl is Ai milo.r. i£ not WOI'If<•, 110 that tho domund for 
coo.IH co.nnot ho oxtonltivo. In ull t ho circum~~lancoll , tho 
wiHclom or Rovoroly cutting prit·c•H ill doubtful. Tho Hlower 
and stooclior pr·ocNI'I of roucl,ita$( 11Lablo conclitio1111 will 
probably bo moro IIO.ti>~foctory th o.n urWirio.l mothod.fl of 
arriving a.t. !.hill Mel. Tho point. i11 ovol'loolwd l.hat ovon 
if production wo.q inc•·easocl, it. i<t VMY doubtfu l whether 
it could bo coporl with at tho portJ.~ . South W ulo11 hn11 not 
got t ho farilitirH for c·oping with a largely increaHcd output., 
nnd if such were obtained c·ollic,riort would got into o. pro· 
clicnmon t for ompty wngoM, nnd intMmittont stoppnAell of 
work wou ld bo brought nhoul. on this account o.lono. 
Working eondi t.ionrc nt tho dorki would huvo to bo roviitod, 
o.nd inFJteo.d of two e igh t hour 11 hift~ for Ll'immo•·H und 
tippora, lnbou r would ha.ve to rovor·L t.o tho old cond i t.ionH 
ot work being main tninod nil round tho clock. 

CoUiery Craftemen. 

Colliery craf!J!mnn luwo clc,fiu i t<~ly dc•cidc•d to 
rovivo t ho old Allsoc·iu.t.ioll . viz., tho Houth Wulos und 
Ml)nmout.hxhiro Enginomon'b Ht.okorH' and Crufl11mon '11 
AAAociation, and t.o 11ococlo ft·orn tho Sout.h Wn.los Minol'l!' 
Fodorntion. T owur·dH tho oncl of h~<~t wook dologutes of 
mombora or tlli11 olcl organisation mot nt CardifT and agrcocl 
unanimously to ~o ahead with Lhl'ir proposnl, and pro· 
vill iono.l offico111 woro appoint.od M well 118 a Commit too, 
nnd tho s ubsc·ription wns fixc•d nt 2!1. por month for tho 
ti me being. Tho President, Mr. W . ,J. Howe, or Jl it'wain. 
11tated that. ho had gone to tho mroting convinc·(l(l that 
no stop s hould ho taken unLit 6 hnllot of tho nnginomon, 
<· ,·aft.amen and HLok(lra had hOM\ tukon, but tho lfpirit of 
t ho mooting and tho tone of tho lottortt roo.cl had c·onvincod 
him tho.t t.ho mon wore dotorminrcl to regain tll(lir own 
indi victual ity, and therefor!' ho hnd C'Omo to tho c·o 11C'Iu.<~ion 
tho.t a ba.lloL would bo a wa.<~ l o of Limo and monoy. Tho 
conditionH a ro C'Ortninly chan$ring, unci many rninort~ nro 
not sati.Hfied with thc>ir orgunil'!ution. Tho Houth Wo.IC'If 
Minora' F('(loro.tion hn.s bron tmdC\r flre of ln.lc•, tuHI iY! 
policy I'IOV<woly c·•·it ic·iflod. A mtuiH Jn<'oting of minor'lf at 
Blo.onavon on 'l'uC'Hday puH<~od n f'C'Holution t.tmt. lho 
o.ga·oomont by whir·h Lho Blaono.von loclgc11 bC'<.:Uill<' ufTiliatod 
wit.h tho Li~bour Pu•·ty lfhou ld ho rC'Hc· inded, and t.hat in 
rut.uro thO (.lfiOrtll O.nd llllfO lfw runclll or thO Ot·gnni!fnlion 
should ho dovot(.lcf pur<1ly to lllcl u11tria l mo.Ucr!f. This 
rCifolution wo.11 t o bo forwarded t.o tho gonoi'U I Hec· roLnry 
of tho Hout.h Wales Minors' J•'oclemtion with tho r<'quOflt 
t.hat a c·onrorom·o Hhould bo immodio.tely called aL Carclifi 
in ordo•· tho.t tho q ucstion of t ho roorgan isat.io11 of Lho 
South WalcH MinMII' F ederat.ion might. bo discu11s d . 

Coal Tippel'l. 

Tho c•otd l•ppc•rH of Hout.h Wulc•b do not. tuku vr••·y 
kind ly to Lho Hf'llc••no fo•· thc1 I'NiuNion of tlwi r· wngcH. 
Hwa nHou t.i pp<H'H Htoppcd wot·k on l•'•·icllty in lulft. w0ok 
to couHidor griovunc·oR, bu t dN·idod lut.M in Lho cloy to 
<·ontinuo wo•·k. H owever, tho tippers throughout. t.he 
cli~trict have o.grocd to fall into line. Tho Curdifi mon 
have prol.et~k•d ogainst tho tc1rmH, at tho llttmo t imo 
acqu ic!lcing in t ho reduction provided for in tho reC'ont 
provis ionnlugr<'Oill(lnt. [twas cxpluincd that tho minimum 
wngo ho.cl boon rcdu<'ecl by J 1)11, pN' wcok. and that thoro 
wall a ~tlicling 11ro.lo l'educ·t.ion omounting t.o 2t; per· c·<mt . 
on t.onnu.go 01\1'11 i ng11 nnd i ncidc•n to.IH. 'l'ho Hlid•ng srulo 
reduction vades from Au~us~ to D ecember, commencing 
with 60 por cont. roduot1on in Auauat, 46 por can~. in 
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SopLCIII'lbCH', 40 por cont. in OC'Lohor, 35 por cont.. in Novem­
ber, and 25 por <·ent.. in DN·om bor. 'J'he mon , wl10 ho.vu 
cxpr<'HHNI disiJatiHfaC'tion with tho tormtl, Ju..wo Nnphu~JiHO<I 
upou llu•it· rc•pre~~ontntivca that. whon ncgotiationlt aro 
resum(·cl in tho coming monthH, no sottl!'mont 11hould bo 
ef'ioC"LNI without firdt s ubmit.t1ng tho term s to thrm. 

CoUier'y Developmente. 

•r•wo 110w pit ~tlmft.H uro boiug Htlllk iu Uao 'l'mhot·· 
bo•·t cliHLI'ic·L or tho Upper .H.houdclo.. That. whic·l· ill boing 
sunk IJy tho < llcnavon ColliMy ('otnpany iH to •·c•ud1 tho 
bott.01n tllf'tlffurcs. whoro t hnro ill a vory sublftun t ial q uau ­
tity of strum coul which it~ unto.pp<'d. In tho oth1•r c·aHe, 
tho Jo'rmhill c·oll ic~ric.~~. of Hlucncwm , aro Htoking tho 11haft 
in il diHtric·t whore the ur<•o. of coal itt very c·on <~idorable. 
A ft.or c·orn plotion of tho 11iukin~ oporationH, 1t i11 f•xpcC'tcd 
that c••nploymNlL will ho providflcl for· hot.w<'tJ/1 14()0 o.nd 
1800 HI IJII, 

W ork• Reeta rting. 

NowH i11 fort.hcoming a l111o8t ovory day of ch fi••r·cu t 
workH mnking a r(ljjtart in Houth Wule11. Work iH llkoly 
to bo rC'c·otnmc•nc·cd at tl•o bi~ mill at Dowlui~:~ towu.r·dH tho 
end of t.hilf wc•ok, and prov1ding t.hat. e.rrang<~mcntH cun 
bo o.rrivc•d at regarding wngo c·oHLH, thoro is u probability 
of t.ho Englit~h Urown lipoltor· Uo111pany rclltflrl.ing oporu· 
tions {LL Por·t Tr,nnant, f;wamwa. This undC'r tuking om · 
ploycd about 700 mon before Lho Klump in tl10 11poltor trade. 
Tho compony ho11 o. quo ntit.y of oro on tho Kpot, HhouJd 
work bo f'O"Hi bl<:'. Tho worklt c·loscd down in .Juno, 1920, 
being ono of tho first to fcc•l the cfi<'rts of tho dc•d ino in 
inclwtlry. 

Cute in Steel Bare. 

Tho South Wale11 Hiomoos Htcc•l MmHJfac Lw·crt~' 
As'loc·iution, in order to ondf'ON0\11' to m N•t fol'<•i~n r·om­
potition, hWI r<'duced lftccl bur" by a notlwr .t:l por ton. 
making tho pric·o £ I o,.. 

Current ButiDell. 

rfhoro il! not. 0. g i'OU I. clottl of frctlh bwti nO!IH being 
dono in Wol~th coala exr·opt. in tho way of cargocH for fai l'ly 
co.rly dolivory and for whiC'I1 prices have to ho c·ut very 
fino. People o.broo.d wi ll do prac· tic·ally next to nothing 
for shipment very far aJwud, as thoy aro afraid of tho 
market showing easier cond i t.ion11. Tho l •'rcnch Stu. to 
R ai lwo.yH nro reported to have c·oot.ro.ctcd for som e sup· 
plies on t.ho bruiis of a litt.lo over 30H. per ton for Monmouth · 
Hh iro la r·go. but t ho figurC'H hnvo not; yot. bocomo known, 
o.nd it i11 doubted whot.hor Lhe bltflineas is fo1· Hhipmont 
ovor tho noxt. rnonth or two. Pric~11 have noL sagged 
during tho pa11t week. Dry (•oo.lll aro quiet in demand, but 
highly bituminous coals oro fi rm and in great demand. 
In fo.ct, highly bituminouH I!JnUIIIf c·an command as much 
ns supc•·ior Iorge coals for this month'H shipmen t. Patent 
fuel mnkorH nro experiencing a hotter inqu iry, while pit­
wood ilf vory steady f.Lt :w ... Lo 11011. Ant.hmcito cooJ .:t, 
particulu.t·ly Hizod quo.litic1:1, c·ontinuo firm. 

Latest News from the Provinces. 

Rolling and Forging. 

THE p roprietorl' of local rolling ~r~iiiH huvo t'cducNl 
thc i1· dturgPH for hire work hy 7 ~ per cent., anrl tho chu.rgo~ 
for forging nncl t il ting lO Jll!r C'l•nt. Thill movoan<'nt ill o. 
soquel to tho recent reductrcm or Htc•C'l workol'!l ' wog<>~~. 

WALJ.:~ N J> A I).J()IN IN(: 00UN'I'Jlt:H. 

Swa ntea Metal Exchange. 

Tho market continue•>~ vory quic·L, und buHirH'lili 
is lfCCLnty in proportion; while hero and thc•ro work~:~ uro 
re-starting, it is to bo fcorl'd t.hnt other" whic·h I'CiiUm<·d 
oporation11 r('c·ently will c·omo to a st.and11till ugHin on 
account of t.ho Hhortago of ordor11. 

Coal Contracte. 

Jt i11 now I'Oportod t.lmt. F rench mihwyH lmvo 
purchiiS()d 20,000 Lon11 o£ Admira lty and lt'll<ling Mon. 
mouth11hiro lnrgo (·oats for delivery up to tho middle of 
October at tho price or 90£. c·.U. ThiH ill npproxunat<'ly 
3 11. 6d., nncl ll1.lcing tho frci~ht. at. 8K. for H.oufln , t.ho pri<'o 
left. it~ n 11hndo ovor 30s. for t.ho c·ool. A cont.•·o.c· t for 20,000 
tonit of 11mall11, ror doli vo•·y ovM tho next. two mouLh11, ha11 
a lso 1)('1'11 n•·mngod at. I'Ollll d u.hout. 2GH. <·.i.f. A c·ont.m r t. 
rot· Hrit.iHh <·onling at.a.tion11 i11 niHo ropor t(l( l t t> lmvo boCIIt 
fived up on tho haMifl of :JI M. p(\1' ton, f. o.b. for· r~hipmcnt 
up to tlw <'ltd of .Juno next , for 11upca·ior la rgo Hlc•amtt. 

TN t.lw Aug\ll!L iHsuo of Lho Orca£ Wt•11trm Railway 
Mauat-inr apponra an oxcollont. nrLido suggoKting that t.ho 
" SafeLy Fit'IIL " movement,, initiat.od in Lhi11 country by 
that comptmy, f!houJd be followed by " anot.hor fonn of 
' :-;o.roty • propognndt1 among railwnymon : another 
erll8ado o•· m ovement,- ono to preach clear thinking, to 
tca.cb fncls, and to combat. cl isc·ontont .. " 'rho writor claims 
that. this c·nn bNtt bo dono through rn.ilwaytnNl. becaU!Io 
they " nro nn inteiJigont body of m en. 'fhoy are 
among tho more respoc t.o.blo !\nd m oro r cHponFJi blo soctione 
or tho community, boenuso of t.ho po•munont. nature of 
their employment, and bocall8o they ar·o, to 110 great an 
extent, <·uat.odinns of tho public 11afe ty. 'fhoy o.ro al1:1o 
engaged in a public so•·vico, rcapon11iblo not only to their 
cmployor~t, but. also to tho public. \Vorkon4 in other 
indU!Itri~ look to rnilwayml"n for o. lend in im por t.nnt 
issues whore clear thinking o.nd sound judgment are 
required. It. is becallllo of t·h t\t fact, and boenUflo of tho 
inherent. Hound judgment uncl common se011o o£ our moo, 
that this o.rticlo is written by an ordinary representative 
Great Weetem man to hill fellow.railwe.ymen." 

• 
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Current Prices for Metals and Fuels. 

• 
IRON ORE. 

N.W. COAST-

Native • • • • 0 0 ••• • • • • • • 0 • 0 • • • 

1 Spanish 
' N. African 

N.E. COAST-

• 0 • • 0 • 

Native ... . .. 
l''oreign (c. i. f .) 

SCOTLAND- ' 

• • • • • • • • • 

... . . . . . . . .. 

0 • • • • • • • • • • • • •• 

• • • • • • • • • • • • • • • • •• 

PIG IRON. 

Uome. 
£ 1!. d. 

Hematite . .. . .. .. . . .. 9 0 0 ... 
No. 1 Foundry ... ... 8 15 0 . . . . .. 
No. 3 ., ... ... 8 10 0 ... 

N. E. COAST-

Hematite Mixed Nos. .. . 8 0 0 ... ... 
No. 1 ... ... ... ... 8 2 6 ... . .. 

Cleveland-
No .. 1 ... ... . .. ... 
Siliaio~ Iron .. . .. . .. . 
No. 3 G.M.B. ... ... ... 

• • • • 0 . 

• 0 • • •• 

6 15 0 ... 
No. 4 Foundry .. ... 6 10 0 ... ... 
No. 4 Forg• ... ... .. . 5 17 6 ... .. . 
Mottled .. . ... 5 17 6 .. . .. . 
White ... . .. ... ... ... 5 15 0 ... . .. 

lt11Dt..AND8. 

Staffs. ( All M minal, waitin.g early t·tduction).-

213/-
30/· 

37/6 

• 

E~:porl. 

£ •. d. 

7 12 6 

6 15 0 
6 10 0 
5 17 6 
5 17 6 
5 15 0 

All-mine (Cold Blast) ... 17 0 0 to 17 7 6 
Part Mine Forge ... ... 8 0 0 

, Foundry No. 3... 9 0 0 to P 5 0 

Northampton • ( All M tnino.l, !.Catting wrly rrducti, I.).-

Foundry Nos. 2 and 1 8 10 0 
., No. 3 ... ... 8 0 0 to 8 6 0 
., Forge .. . .. . 6 17 6 

Derbyshire • ( A llnominal) .-
No. 3 Foundry ... ... 8 0 0 to 8 5 0 
Forge ... ... 7 0 0 

Lincolnahire •-
Buio 
Foundry 
Forge 

N.W. COAST- · 

.. . .. . .. . Uncertain. 
• o • .. • • • • • • • • I I 

• • • • • • •• • • • • t t 

N. Lanes. and Cum.-
Uemati te Miud Nos. 8 0 0 
Special.. . ... .. . .. . .. . 9 0 0 to 11 0 0 

-- ------------------------------------
MANUFACTURED IRON 

SCOTLlND-

Crown Bars ... ... ... 
Beet .. . . . .. . . . .. 

N.E. COAST-
• 

Crown Bars ... .. . ... 
Best 11 .. . .. . 
Tees 

LANoe. -

• • • • • • • • • • •• 

Crown Bars ... ... 
Hoops . . . . .. .. . . .. 

S. YORKB.-

Crown Bars .. . .. . . .. 
Best ,, • • • 0. 0 •• • 

I l oops . . . • .. •.• . .. 

MJDUND8-

Home. 
£ s. d. 

16 0 0 
17 0 0 

16 0 0 
17 0 0 
15 10 0 

1& 0 0 
20 6 0 

16 0 0 
17 0 0 
20 6 0 

Marked Bars (Staffs. )... 20 0 0 
Crown Bars ... . .. ... 16 (I 0 

· Nut and Bolt Bars ... 16 0 0 
Blaok Sheetl (dbls. nom.) 18 0 0 

• • • • •• 

. . . . .. 

... 
• • • • •• 

0 0 0 •• 0 

• • • • •• 

... 

... 

. . . . .. 

... 

... 
• • • • 0 0 

0 • • • 0 • 

... 

Export. 
£ s. d. 

19 0 0 
20 0 0 
15 10 0 

-
20 0 0 

Galv. Sheets, 24 W.G. 
(r.o. b. L'pool, or equal) 

Ou Tube Strip ... ... 
22 10 
20 0 

O to2500 

SOOTL AND-4 

STEEL. 

Home.6 
£ a. d. 

0 . . . 0 0. 

Boiler Plates .. . 20 0 0 .. . ... 
Ship Plates fio. and up 15 0 0 ... .. . 
Sections .. . .. . . .. 14 10 0 

• • • 0 0 • 

Steel Sheeta / 1in. toftin. 16 5 0 ... ... . .. 
Sheets(GaL Cor. 24 B. G. ) - . 0. . . . • .. 

Expor t.& 
£ 8. d. 

24 0 0 

l Delivered. a Net ~!akers' works. 

STEEL (ocw~ed) 

N.E. COAST-

Ship Plates ... ... ... 
Angles 0 . 0 •• 0 • • • • •• 

Boiler Pla tes .. . .. . .. . 
J oists . . . . . . . . . . .... 
Hoavy Rails .. . .. . .. . 
Fish-plates ... . .. .. . 
Channels ... ... ... .. . 
Hard Billets .. . .. . . .. 
Soft Billets • • • 0 •• 

N. W. COAST-

BABBOW-

Home. 
£ 8. d . 

16 0 0 
14 10 0 
'll 0 0 
14 10 0 
14 0 0 
19 0 0 
14 10 0 
18 0 0 
11 10 0 

o o o 00 0 

.. . 
0 0 • • • • 

0 • 0 ••• 

• 0 0 • 0 • 

• 0 • • •• 

0 • 0 0 0 0 

• • • • 0 0 

0 • • • • • 

Heavy Rails ... ... . .. 14 0 0 .. . . .. 

Export. 
£ 1!. d. 
14 0 0 
13 10 0 
21 0 0 
13 10 0 

Light ., ... 17 0 0 to 19 0 0 
Billets ... .. . ... .. . 13 0 0 ... 
Ship Plates ... .. . ... 15 0 0 ... 

Boiler ., .. . . .. .. . 21 0 0 .. . -

MANOB:BSTER (Pricu irregular and uncertain, uneAangtd)-
1 Bars (Round) ... . .. 14 0 0 to 16 0 0 
7 ., (others) ... ... 15 0 0 to 16 10 0 

Hoops (Best) ... .. . .. . 20 6 0 . .. 20 0 0 
., (Soft Steel) 17 5 0 ... ... 17 0 0 

Plates ... • . . . .. ... 15 0 0 ... 
, (Laue!. Boiler) ... 21 0 0 ... 

SlDI'l'l&LD (Pricu irregular and uncerlain)-
Siemens Acid Billets ... 16 0 0 • • • 0 0 • 

Bessemer Billets .. . .. . 15 10 0 . . . . .. 
Hard Basic ... .. . 13 0 0 ... 
Soft , . .. .. • 12 0 0 
Hoops ... ... ... 17 5 0 • • • • •• 

Soft Wire Rods .. . ... 13 16 0 ... 
MIDLANDS-

Small Rolled Bars .. . .. . 
Soft Billets aud Bars ... 

12 10 0 to 14 10 0 
12 0 0 ... ... -

2 BooJ)S ... . ... 0. 0 ••• 17 0 0 ... ... -
Tube Strip ... ... ... 12 10 0 to 13 10 0 
Angles and J oists ... 14 10 0 
Tee.a . . . . . . . 0. • • • • •• 15 10 0 ... .. . 
Bridge and Tank Plates 15 0 0 ... .. . -

• 
NON-FERROUS METALS. 

S WANSU -

Tin-plates, I. C., 20 by 14 ... ... ... .. . 
Block Tin (oa.sb) ... ... ... ... ... .. . 

., (three months) 
Copper (cash).. . ... ... ... ... ... ... 

, (three months) .. . . . . . .. 
Spanish Lead (cash) • . ... 

., (three mont hs) ... .. . 
Spelter (c~h) ... ... .. . 

., (three months)... ... ... ... . .. 

M ANOHBSTBR-

8{Copper, Best Selected Ingots 
,, Electrolytic . .. ... ... . .. ... 

0 • • 0 •• 

8 , S trong Sheets . .. .. . ... .. Loco Tubes ... ... 
BrMS Loco Tubes ... ... ... 

, Condenser ... .. . 
Lead, English 0 • • • • • • • • • •• 0 •• • o• 

., Foreign ... ... ... ... 

(Meta.l pric~ pr<WieaUy unchanged). 

FERRO ALLOYS, 
(AU f'ri«• now nominal), 

24/· to 25/-
154 15 0 
156 0 0 
69 10 0 
69 17 6 
23 12 6 
23 5 0 
25 2 6 
26 15 0 

70 10 0 
74 10 0 

108 0 0 
0 1 3~ 
0 1 1~ 

0 1 5~ 
24 15 0 
23 10 0 

Tungsten Metal Powder ... ... ... 2/- per lb . 
Ferro Tungsten .. . ... .. . .. . .. . 1/6 to 1/8 per lb. 

Per Ton. Per Uni t 
Ferro Chrome, 4 p.c. to 6 p.c. carbon ... £ 36 12/ · 

., 6 p.c. to 8 p.c. , £84 12/-
, 8 p.c. to 10 p.c. ., £ 34 12/· 
., Specially Refined 

.Mu . 2 p.c. carbon ... £ 80 
, , 1 p.c. ., ... oo• • •• • 0.£'95 
., 0·75 p.c. carbon .. . ... .. .£ 110 
., carbon free ... ... ... . .. 2/8 per lb. 

Metallic Cbromium ... ... ... ...6/ 6 per lb. 
Ferro Manganese ... (per ton) £ 18 for home. 

28/-
32/ -
41/-

, Silicon, 45 p.c. to 50 p.c. . .. £14 10 0 scale 6/· per 
unit 

.. ., 75 p.c. ... ... ...£ 21, scale 6/· per unit 

., \' anadium ... ... ... .. . ...22/· per lb. 

., Molybdenum ... .. . ... .. .':Jf· per lb. 

., Titanium (carbon free)... ... ...1/ 6 per lb. 
Nickel (per too) .. . ... ... ... ...£190 
Cobalt ... ... .. . ... ... ... .. .15/- per lb. 
Aluminium (per ton) .. . ... ... ...£110 to £120 

(Brit ish Official) . 

FUELS. 

SCOTLAND. 
LA l'U.lltt88 1RB-

E~port. 

29/-
31t6 

(f.o. b. Gle :~gow)-St.oam • • 0 • 0 • • • • • •• 

.. .. El 1 • • • 0 0. 0.. • • 0 • 0. 

.. .. Splint .. . ... ... .. · 

.. .. 'l'roblo · . . . 0 0 o •• 0 • o . 

.. .. Doubles ... ... ... 

" .. Singles . o• • • o o.. ..o 

3J/- to :13/6 
29/6 
Zl/6 
26/-

AYBSHI BB­
(f.o.b. Port.s)-~team ... .. . ... .. . . .. '1.9/-

.. .. ., Splint • • • 0 0 • • • • 0 •• 

" 
Trebles ... .. . ... 

30/-
29/6 

ru,BSBJRB-

• • 

(f.o. b. Methil or Burnt-
island)-Steam ... .. . ... . . . . .. 

Screened Navigation ... . . . . . . . .. 
Trebles . . . . . . . . . . . . . . . . . . . . . . .. 
Doubles ... ... .. . ... ... . . . . .. 
Singles . 0. • . . .. . • .• . . . . . . . .. 

2o/- to 30/-
3"/· 
30/-
29/-
25/ -

V •TB IANS-
'1.9/· 
27/6 
29/-
27/· 
25/· 

(f. o. b. Loith)-Best Stoom .. . ... ... ... 
SecondAry Steam .. . ... ... .. . 
Trebles ... ... .. . 0 • • • • • • • 0 

Doubles ... • 0 • 0 • • • •• .. 
Singles o•• ••• • • • ••• • • o oo• • • • 

ENGLAND . 
" N. w. COAST-

Steams . . . . .. . . 0 • • 0 • •• • • • • • • • • • 

Household •• 0 • • • • • • • • • • • • • • 0 • • • 

Coke . . . . . . . . . . . . . . . . . . . . . . 0. . •• 

44/· 
66/8 to 60/· 
46/· to 4.8/-

N ORTBUhlBBB4-ND-
30/- to 32/6 
21 fo to 30/-
13/- to 15/-
22/6 to 27/-
35/- to 40/-

Best Steama . 0. 0.. •o. • • • •• • • • • • •• 

Second Steams 
Steam Smalls ... 

•• 0 •• 0 

• • • • • • 0 •• 

... 

. .. 
Uuscreeoed 
Household 

D URHAM-

• 0 • " • 0 ••• • 0 • • •• 

• • • • • • • • 0 • • • • •• 

Best Ga.s ... ... • • • • • • 0 • • • •• 

Second 0.. . . . . . . . . . . . . . . . . . . o • • 

Household .. . 
Foundry Coke 

• • • • • • • • 0 • • • 0 •• 

• • • • • • • • • • • • • • • • •• 

35/· to 37/6 
27/6 to 80/-
35/ - to 4.0/-
45/· to 55/-

S I:IBFFlBLD-u 
S. Yorks. Best Steam If&rd& . .. . .. 
Derbyshire H ards ... . .. 
Seconds . . . . . . . . . 0.. . . . . . . . .. 
Cobbles ... ... .. . . . ... .. . 
Nuts ... ... 
Washed Smalls ... .. . .. . ... 
Best Bard Slacks . .. . .. . • .. ... 

.. • • 0 • • • • •• .. ... 

. . . 38/2 to 38/8 

.. . 32/8 to 83 f2 
31/8 to 32/2 

... 31/8 to 32f2 

... 81/2 to 82/ 2 
28/8 to 30/2 
20{- to 25/-
20/ - to 23/ ­

... 20/ · to 25/-
Seconds 
!:>oft Nutty 
Pea 

" 
... ... .. . .. . ... ... 18/- to 22/-

Small .. ... .. . ... ... 15/· to 18/ · 
B ouse, Branch .. . ... .. . .. . ... 40 /2 to 40/8 .. Best Silkstone ... .. . ... . .. 36/8 to 87 f2 
Blast F urnace Coke ... ... ... ... (46/ · , 55/- n port) 

C ABDIFF- usoUTB WALES. 

• 

Steam Coals : 
Best Smokeless Large ... ... ... 36J6 to 3716 
Second , ., ... ... .. . ... ... 35/ - to 36/-
Best Dry Large .. . ... . .. .. . ... 35/- to 37/-
0 rdinary Dry Largo ... ... ... .. . ... 88/· to 34/ -
Best Black Vein Large ... ... 34/- to 85/-
Western Valley ., ... .. . .. . 34/- to 36/-
Beat Eastern Valley Large ... ... ... 32,6 to 36/-
0rdinnry ., ., ... ... 30/- to 32,6 
Best Steam Smalls ... 19 •. to 20/-
Ordinary , ... .. . ... 
W as.hed Nuts . . . . .. . . . . . . ... . .. 

12/6 to 17/6 
36,6 to 38.6 

No. 3 Rhondda Large ... ... ... ... 46/- to 47t6 
., ., Smalls ... ... ... 32,6 to 35/ -

No. 2 ., !.ergo ... ... ... ... 82, 6 to 35/-
" ., Through ... .. 25/- to 26/-
" ., Smalls ... 16 6 to 17/6 

Coke (export) ... ... ... ... . .. ... 60,'- to 66/-
P atent Fuel ... ... ... ... ... ... 37/6 to 40/· 
Pitwood (ex ship) ... ... ... ... .. . .. . 39,'- to 40.'· 

S WANSBA-
Anthracite Coals: 

Best Large • • 0 • • • • • • • • • • •• ... 
Seconds ... 
Red Vein ... 

• • • • • • • • • • • 0 • • • 0 •• 

.. . 0 • • • • • • •• 

Big Vein ... ... ... .. . ... 
Machine-made Cobbles .. . ... .. . 
Nut& 0.. . . . . . . . . . . . . . .. . .. 

• • • • • • • • • • • • • •• .. . Beans 
Pea.s ... • • • • • • • 0 • • • • • • • 0 • 0 • • • • • • 

Breaker nutr . . . . .. . . . . . . . . . . 0 . 0 • • 

55/ · to 67/6 
65/- to 57/6 
65/ to 67,6 
55/- to 67/6 
70/· to 72(6 
72/6 to 76/ -
60/- to 65/-
42/6 to 45/· 
15/- to 17/ 6 

Rubbly Culm ... ... .. . .. . .. . ... 21/ - to 24/6 
' team Coals: 

Largo ... ... ... ... .. . ... 38/ · to 4.0{-
Seconds ... .. ... ... ... . .. ... ... 86/· to 38/· 
Smalls .. . ... ... ... .. . . . .. . .. 17/ 6 to 20/· 
Cargo Through ... ... ... 29/ - to SO/· 

a At furnaces. • Glasgow, L•narkshire and Ayrshire 6 Home Prices- AU delivered Glasgow StAtion. 
II E~:port Price5-F .O. B. Glasgow. 7 Prices reprosent the real market before the of!i.ci4l chango waa made. 1 These prices a re practically alike now. 
• Sheets r•duced while other pr io•s are advancing. 

at onna and f.o. b. for nport. » For inland aalM. 
ao Except where otherwise indicated coaJa.are per too at pit for inland)od f.o.b. for u port, and coke is per ton on nil 

u Per ton f.o.b. 

-
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French Engineering Notes. 
(From cn'r Corru pcmdenl in P ari8.) 

Export Facilities. 

THE EN G INEER 

British Patent Specifications. 
• 

When an invention is commurlicated from abroad the name and 
addrus of the communicalor are printed in italics. 

205 

metal plates E which collect any particles of moisture carried 
over by the air, and the particles are drained to the bottom of 

THE stagnation of the iron and steel trades is 
due partly to the large increase in the country's pro­
duction through the addition of ~be ma,nufacturing 
resources of Alsace-Lorraine and the Saar . The pro­
duction now so far exceeds the home requirements that 
the surplus can only be disposed of on foreign markets, 
and the situation is complicated by the fact that it is 
almost impossible to compete with Belgium and Germany, 
in which countl'ies the productive costs are very much 
less. For some time past the Government has been con­
sidering the ways a nd means of coming to the assistance 
of the metallurgical industries, and negotiations are now 
being carried out whereby the prices of coke will be 
appreciably reduced and much greater rebates will be 
allowed on the railway charges for export. While Ger­
many has been required to deliver large quantities of 
coke the prices delivered at the frontier a re so much below 
those paid for French coke that the Government imposed 
a. tax on the German fuel as a protection for the French 
ovens. I t is now intended to reduce that tax to permit 
of ironfounders being supplied \vith cheaper coke. At the 
same time the rebate of 25 per cent. on the railway rates 
as applied to goods for export is to be increased, although 
to what extent is not yet known. It is probable that 
effect will be given before long to other proposals for reduc­
ing the prices of French metallurgical products on foreign 
markets. 

When an abridgment is not illustrated the Specification i8 I 
without drawings. 

Locomotives, 

The statement that the P.L.M. and t he Orleans 
railway companies were on the point of giving out orders 
for locomotives wa·S pa.rticularly welcome to builders, 
who were finding ·themselves very sh ort of work, but 
although the railway companies are in need of locomotives, 
it appears that there is little prospect of contracts being 
given out for some time, on account of there being insuffi­
cien t funds available for the purpose. What gave rise 
to the rumour was the intention of the P.L.M. and the 
Orleans companies to purchase a. number of electric loco­
motives requiJ·ed for the elect rification scheme, which is 
being actively proceeded with and is helping to provide 
sa.tiafactory employment for the electrical engineering 
firms. Steam locomotive builders have been promised 
large orders from P oland, but the financial situation which 
prevents the distribution of contracts in this country is 
considerably worse in P oland, where the requirements 
are being met for the time being with locomotives sur­
rendered by the Germans a fter the Armistice. 

OopiC8 of Specification~~ m.ay be obwined at the Paunt Offkt. 1 

Sale Branch, 25, Southamptcn·buildings, Olta11~ery-lane, W. 0., 
at l s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of th 
complete Speci./ication. 

I NTERNAL COMBUST ION BNOINBS. 
• 

165,556. April 9th, 1920.-COOLING WATElt SYSTEMS, R. ~1. 
Alexander, 1, St. Luko 's.road. i\laidstone. 

The inventor proposes to increase the speed of circulation of 
tho cooling water by introdu<'ing a jet of compressed air A in 

NC?f65,556 

®®®®®®® 

I@ I 

the riser connecting the radiator with the cylinder jacket. For 
the purpose of reducing fJlo temperature of the water he bubbles 
air up through the water from .Perforated pipes B B, and allows 
it to escape at the top. Sp1ral baffles are arranged in the 
radiator to check the ascent of the bubbles.--July 7th, 1921. 

DYNAMOS AND MOTORS. 

165,806. July 11th, 1921.-!MPROVEMENTS IN OR R£LATINO TO 
Tl:IE COOLINO OF DYNAMO ELECTRIC MAClllNES, Vickers, 
Limited, of Vickers House, Broadway, Westminster, and 
Allan Bertram Field, of the samo address. 

This specification, which is a long one, deals with a method of 
Tidal Power . cooling which involves the evaporation of a cooling medium, 

Th C · · · ted t th M' · t f which, at a favourable pressure, has a boiling point somewhat 
. e onumss.lon appom a e . uus ry 0 below the temperature at which the insulation of the machine 

Pubh? \Yorks ~o examme,Proposa.ls for t he !aym g do~n of is liable to injury. This medium is circuJated through passages 
exper~ental t1dal po~er .mstallat1ons has glVen. I?tl:rt1cular I in the rotor or stator, or both: th~ts con~erting t~e greater part 
attention to the prehmmary schemes for uttltBmg the of the liquid into vapour. The m1xture 1s then Withdrawn from 
tides at Aber-Vrac'h, neat' Brest, where the difierence the machine and passed through a <'Ooling apparatus, which 
between h igh a nd low water levels is about 8 m. Com-
plete p lans have now been prepared and presented to the 
Commission , which has transmitted them to t he Ministe1· 
of Public ' "' orks, and the usual public inquiry is to be 
carried out as rapidly as possible, so that the work can be 

. L. , put in hand \vith the least delay. The concession is being 
·I " ' · ed for by a financial group, which will constitute a 

cot~~ tny of which the share capital of 15 million francs 
will be s ubscribed by the State and an additional 13 
million francs will be r a ised by an issue of debentures. 
Ft·om a technical point of view t he most serious obstacle 
was the construction of turbines which would resist the 
action of the sea. water. That difficulty has, it is now sta ted, 
been satisfactorily overcome, and turbines will be s upplied 
by Messrs. Escher Wyss et Cie., of Zurich. Th e scheme 
provides for the construction of a banage 150 m. long, 
the height being 4 m. above high water level. It will be 
formed of ferro-concrete caissons. In the central caisson 
will be installed four t urbines, each of 1200 horse-power, 
and two alternators which will generate current under a 
tension of 1500 volts. The barrage will have a hold up 
from two to three million cubic metres of water, according 
to the height of the tide. The turbines will be r eversible, 
so as to operate on the rising and falling tides, and to 
prevent any interruption between t he tides, a barrage 
30 m. high will be constructed across the Diouris. 

Morocco Railways. 

By the completion of the section of railway 
between Fez and Taza there is now direct communication 
between Algeria a nd Casabla nca and Ma rakech . B egun 
ten yeat-s ago, the 60 em. gauge railway in t he Protec­
torate has a length of 1300 k iloms., and although the 
work of construction has not been rapid, i t was continued 
without serious intenuption throughout the war, often 
under very serious difficulties. The building of the F ez­
Taza. section was a particula.J·ly arduous undertaking, 
passing as it does through a. mountainous region where 
fifteen bridges had to be constt·ucted of from 20 m. to 
100m. in length, while embankment-s more than 2~ m. 
high 'had to be made, as well as numerous deep cuttmgs 
through rocks. 

Aviation. 

In a communication on the futw·e of aviation, 
presented at the Congress of the Advancemen t of Science 
at R ouen, M. Louis Bl·eguet pointed to remarkable achieve­
ments in the future as regards the s peed of aeroplanes, 
which , he was convinced, would even tually be able to 
travel from Paris to Buenos Ayres in five stages in less 
than two a nd a-ha lf days. Such a machine would have a 
wing surface of 250 square met res, and would be propelled 
by engines of 2000 horse-power. Travelling at speeds 
from 200 to 250 kiloms. an hour, it would carry twenty 
passengers, a crew of seven, a ton of luggage, and about 
4 tons of fuel. M. L ouis Breguet claims that these pre­
dic tions are based upon results already obtained. H e 
s tates t hat aeroplanes are now under construct ion with 
engines of 4000 and even 5000 horse-p ower. 

N'?l65 808 n • / ' , t 
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f ~o-C , 
condenses the vapow· and cools tho resultant liquid, which is 
then delivered to the pumps, which again circulate the medium 
through the machine. In the diagram A is the turbo-generator, 
B a pipe leading to the generator from a sump containing the 
evaporable cooling medium. Cis a pump, D a surface condenser 
with inlet and out.let pipes on the right for the circulating water. 
E is a pipe through which the medium, after condensation, 
leaves the condenser on its way to the sump. F is a pipe also 
communicat.ing with the sump for drawing off the surplus or 
unvolatilised part of the medium from the generator A. G is an 
air pump for use when a Rub-atmospheric pressure is main­
tained withic the generator, tho pump having an air discharge 
pipe H and a connection K leading to the sump.-July lltl~. 
1921. 

165, 957. April 8th, 1920.- l MPltOVEMENTS IN AND RELATING TO 
VENTLLATINO SYSTEMS FOR DYNAMO ELEOTruO l\IAClll}."ES, 
Tho British Thomson-Houston Company, of 83, Cannon­
street, E.C. 4. 

This specification describes an improved ventilating system 
of the closed circuit type, that is, a system in which the same air 
is used continuously. The machine is p rovided with air circu­
lating passages designed to direct the current of air toward and 
around the parts tending to be heated, and finally outward 
through exhaust port A. The rotating member of the machine 
is provided with fan members Bat either end, which are adapted 
to maintain a circulation of the cooling medium. Extending 
across the central chamber is the air washer, which comprises 
a pipe Cor a number of pipes connected to a fresh water supply 
and having a p lurality of spray nozzles D. The heated air, after 
passing through the exhaust port of the machine, passes through 
the air washer. The supply ducts are fitted With corrugated 

the tank, where this water and that from the spray nozzles ia 
collected by a drain pipe F.- July 8th, 1921. 

165,961. April 9th, 1 92 1.-htl'.ROVE~n:NTS IN AND RELATlNO TO 
DYNAMO ELECTRIC MACHINES, The British Thomson ­
Houston Company, 83, Cannon-street, London, E.C. 4, 
and Frank Percy Whitaker, of 237, Clifton-road, Rugby. 

This invention relates to rotary converters which are started 
with an induction motor connected in series with the slip rings, 
and the object is to prevent the reversal of polarity when 
starting. A is the starting motor, and B the rotary converter. 
If the polarity of the rotary converter is correct, O\U'rcnt will flow 
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through the armature of the relay C so as to hold the field circuit 
closed at contacts D, E. If, however , the field lend!! to build up 
in the wrong direction, t.he armature F will be moved so as to 
open the field circuit at contac'ts D, E, or reverse it with respect 
to the armature of the rotary converter, and so preven t the 
converter from building up wil·h the wrong polarity. Even if 
the field poles of the converter have accidentally acquired a 
residual magnetism in the wrong direction. the action of the 
electro-magnetic relay is such that th(l rotary converter will 
eventually build up in the <'Orre('t dire<'tion.-./uly I lth , 1921. 

WIRELESS TEL EGRAPHY. 

165,82<!. May 5th. 1919.-l MPROVEMENTS JN THERMIONIC 
TRANSMI'l"I'ING DEVICES E'OR 'VIRELESS 'fELEORAPJi 'Y ANl> 
TELEPHONY, H enry Joseph Round, of 9, \'\'oodberry­
crescent, Muswell Hill, London, N. 

The thermionic valve described in this specification has t.ho 
anode inside the grid, and the filament outside. and t he anode 
is made hollow, se t hat it may be cooled with oil or water. A is 
a hollow metal tube closed et i ls inner end and scaled at B into 
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the glass of the bulb C and acting as tho anode. His sw·rouuded 
by a grid D the lead from which passes out through the glass 
at E. F is e. filament which is arranged preferably as a coil 
around the _grid a nd is maintained in position by supports G, 
the leads from the grid being sealed through the glass at H . I is a 
tube which is arranged along the axis of the anode A and through 
which cooling fiuid may be introduced. J is a cage or sheat.h of 
metal surrounding the filament for the purpose of preventing 
the emission from reaching the glass.--July 11th, 1921. 

TBLBORAPHS AND TB~BPHONB& 

147,<!32. July 14th, 1921.- I MP.ROVEMENTS IN TELEORAPBY, 
Gesellschaft fur Drahtlose Telegraphie, m.b.H., of 9, 
Temi,>elho{er Ufer, Berlin, Germany. 

The obJect of this invention is to provide a substitute for the 
paper tape commonly employed for the transmission o{ 
Morse signals. A is the thread which is drawn from 
a reel B on to a reel C, and passes around guide rollers 
between whiob is a wheel D dipping in a trough of coloured ink. 



• 

• 
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The throod is intermittently pr&idcd again11t. the surface of the 
wheel by a blade E att6Ched to the armature of; an 

•• 

• 

eleetro·Ulll~oct F. Tht' Kpt'Cifiration also describes a tmnsmitter 
which operot(•R on a 111011lur prinriple.-July 14th, 1921. 

TRANSMISSION OP POWBR. 

165,52 . Man·h 2ith, 1920.-TOOTMED GEARING, J. Pollock, 
9 1, Vl<·toria·s:tMdeus, Chichester Park, Belfast. 

Tho snventor prop011e11 to 11t.op, or sta~gcr, the teeth or gear 
wheel,., and to provide shrouding between each of tho steps. 

N~ 165.5 28 
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H o ~~ays that tho tooth may be ca11t. or cut, but docs not indicate 
tho procoxs. In tho p;oor 1llut~tmtcd, the rows of teeth A, Band 
C are st.epped with regard to ono another. The row Dis level 
with row C, and then another set of steps is introduced.--June 
27th, 192 I. 

165,715. ,January 12th, 1921.- FooTSTEP B EARINGS, B. E. D. 
Kilburn, 31 :l3, lliyh H olbrlrn, London, W.O. l. 

In this foot.:;t<>p boorinp; tho load is support-ed by a pin A 
bearing in 1\ flllt plato B. Tho plato rests on a ball which is 

excentri<' to the Mhnft, und lubricaut it~ l!upplied through tho 
hole:-(', oppo01ito tho hall. It. is 81\id that this boor·ing will carry 
~rrater loadH, irrc><pcctavo of tho direction of rotation, than is 
pobllible w1th other typcs.-July 7th, 1921. 

TRAMWAYS AND RAILWAYS. 

165,560. Apr1l 12th, 1920.-VALVES FOR Am BRAKES, The 
\\'estinllhouse Bmko Company, Limited, and K. H. Leech. 
82, York·roa.d, rung's Cro~. London, N. l. 
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connerts with tho triple ,•alve, and the port. B communjcates I 
with the tram papr, \dull'\ C IS open to the atmosphere. Tho 
valvo it<~elf is shown at D, and is kept on its soot by the spring 
E. Another spring F, boorang against a sliding plunger, tends 
to open tho valve, but an the position shown is not sufficiently 
strong to oppo~e tho 1.1prinp; E effectively. If, however, tho 
pressure in tho tram pipo IS inrrooscd, the plunger is pushed 
forward and comprC6o;CR the Hpring F until it can overcome tho 
t~pring B, when the valvo ]) ill opened and establishl't! rom· 
munication bot ween A and C. If the Hprin~ F fa ils, tho plungrr 
t·omes into contact w 1th tho projection G on tho valve ~nd 
ensure>~ the valve bcsng opcned.-July itll , 1921. 

CATALOGUES. 

T. L. R.e~:;o CooPER, 11, Tothill-street, Westminster, London, 
'. W. 1. - New illustrotod lsst of immersible electric pump~. 

SonoLX lao~ FoUNDRY ( 1920), Limited, of Gipping Wor~. 
, 'towmarkot. - Pamphlet gi''ing particulars of Super-Silicon 
"old1ng rods for cost, iron. 

MARRY.\Tl' AND ScoTT, Limited, Hatton.garden, London, 
E.C.-Exccooingly woll got up and illustrstoo cat;alogue of 
various typos of lifts, including those with automat1c control, 
w1 t h their accessories. 

SHlPS AND BOATS. 

16G, J86. ,Juanmry 2 1tlt, 1920.--STOR:\l VALVES FOR .'Jtii"S' 
ScuPrb:ns. Cummoll Laird and Co., L imited, • ir 0 .. J. 
Carter, J. D. ;\1urray, and N. B. J. Pcacot·k, Birkenhood. 

Thill vah·o, for Mh1p111 sruppers or soil pipes, is intended t.o 
be closed in CI\I!<'H of <'merj:tonry, whNl it. iH necei!sa.ry to provont 
><ca water eoming in and flooding tho s lup. Its chief peculiarity 

lies in tho mothod or actUJJtlon, which io said t.o prevent. tho valve 
being distort.cd by improper use. Tho valve, it will bo seen, is 
of tho flap typo, and ha'! 111! spindle extended at ono end. On 
this extension thoro is a ll'vcr, against which a throoded spindle 
is screwed down. Two types of valve are iUustrated.--June 
:Het, 1921. 

MlSOBLLANBOOS. 

138,365. January 29th, 1920.- FLOAT VALVES :1"0.8 REFRIOERA· 
TORS, E. Rueggor, Hardturmstrasso, 19, Zurich, Switzer. 
land. 

It is nec0881\ry thnt. tho floats of vah·cs used to control refri. 
gemt.ing machancs should be light. in comparison with their 
displacement. At the same time, however, they have to with -

- - -- ---

11tand an external press ure. 'I'ho iD\ cntor thus makes the float 
as light all posl!ible, and put11 inside a Hmall quantity of liquid 
ammonia, or sulphur dioxide, or a mixt uro of liquid11 which 
will havo a vapour pressure above that of tho atmosphere at a 
temperature of 20 dos:t. Cont. Tho preSBuro of tho vapour inside 
tho float. th(ln hclpil to balance the ext.ornul preSBuro and relieve 
tho walls of tho float.- June 29th, 1921. 

Forthcoming Engagements. , 
MOXDA Y, Al'GU T 22:m. 

At.FR£D HERBERT, Limited, Covenlry.-Ca.talogue Section 
F.6 fourth edition dovoted to turrot lathe tools and containinf.t 
o ~~~riea of excellent. ilha11trotions of numerous accef!Sorios d<'Signed 
for uso with such tools. 

Sm W. U . BAtLEY AND Co., Limited, Albion W ork11, Salford, 
Manchcster.-Cotaloguo action 6, Ko. 221, giving ill~tmtionl! 
and pt\rticulars of numerous types of power pumps desagnod for 
a great. variety of purpose!!. 

MAvon AND Cour.soN", Limit~d. 47, Brood·street, Mile End , 
Glasf.tow.- First. issue of a monthly journal entitled M. and C . 
. Machine M ini11g, which <·ontains seveml article~J of intorest, 
aocluding a de110ription of tho firm's "Universal" coal cut.tor. 

JonN" H. WILSON AND Co., Limited, Dock.roa.d, Birkcnhoo~.­
IIlustrotcd catalogue 55 \\' 1921! giving parti~ulars of .shlpK' 
deck machinery, sncludmg eleetnc cargo and ls!eboe.t. wmche>~ 
and windla88C8, stoom·clrl\·en rargo winches, strom wsndlasses 
and capstans, &c. 

TilE CITY ELECTRJCAL COMPA:->Y, Limited, of 1, Emerald • 
str rct London, W.C. I.- Revised catalogue of direct·current 
moto; startcr11, speed regulators and shunt resistances. New 
features are tho firm's improved combined starter rcglllators and 
a new form of inching starters. 

B \RUIAil, Limited, I 0, Poland-street, Oxford-street, London, 
W. I.- Well 11lustrotod and got up brochure entitled "The 
Woldang Test," "hich contains a large amount of information 
rcgardang tho Barimar 11y11tem of welding and numerous engrav· 
angs of brok<'n art.irlcl! repaired by it. 

WATTS BnoTJIER'~ (SueFFJ ELO), Limited, Triumph Workl! 
Kootons'·hill, hofficld.- \Vcll got up and illustrated catalogue 
of woodworking machines, including circular saw benches of 
various types, fret sawing mar hines, plano iron grindjng machines, 
tenoning machines, mortising machines, wo d trimmers, 
vises, &c. 

J. PARKINSON AND SoN, of Shipley, Yorks., have sent us a 
copy of thoir publication AA 3, which is entitled " What Others 
ay of tho ' Sunderland ' Gear Planers," and which comprises 

a series of copies of letters written by satisfied users of those 
machines. At. tho ond of the little book there are several photo­
graph'! showing various sizes of mach in~ and goors produced. 

SIMPLEX CoNDUITS, Limited, Garrison·la.ne, Birmingham.­
Copy of tho July issue of " Installation News," containing, 
among other items, articles on "Earthing of Factory and 
Works Installations" and on " \Vir ing in Modern Concrete 
Buildin.ga," and descriptions of the firm's standard patte.rn 
hand lamp, colliery lighting system and lanterns for sndustr1al 
and 11trcot. lighting. 

EDUCATIONAL INTE.LLIG ENCE. 

1\lR. H. P. Pmt.POT, B .So., A.M. Inst. C.E., Assistant Profeililor 
at. University College, has been appointed to the Professorship 
of Civil and Mechanical Engineering at the Finsbury T echnical 
Coli ego ; and Mr. A. J. Hale, B.So.; F. I. C., Cl1ief Assistant. sn 
tho Dop \rt.mont of Applied Chemistry, to tho Pro~e&!orslllp ir\ 
that. Department. Tho entrance examination of the Collogo will 
be held on Tuesday, September 20th. 

,. 

BruTISH INDUSTRIES FAIR AT BmMINOBAM.-In connection 
with tho British Industries Fair, which is to be hold from 
February 27th to March lOth next year, in addition to tho 
clat;~~i6cation undor which exhibits have hitherto been invit.cd 
Cor tho Birmins:tham section, the Boord of Trado has now 
included tho following :-Engineering in general ; all motals, 
ferrous and non-ferrous, excluding precious metals; agri· 
<'ultural implements and appliances ; m.jning, colliery and quarry-
ing ; brewing, distilling, and catering plant.; and construction, 
building, and decorating. 

"AR)I TRO~G \\' 81TWOBT8 UlPS."- ..\ very handsoma and 
interesting souvenir ooaring tho above-named title has been 
sont to us by ir W. G. Armstrong, Whitworth and Co., Limited, 
sn commemoration of tho fact that with the launch of tho Cunard 
liner Ausonia tho firm has now produced a total of three million 
tons of shipping. ince tho first. keel was laid in tho Walker 
Yard in 1852 tho firm has built. 1000 vessels, of which 800 were 
passenger and merchant ships. Tho Elswick Yard was some time 
ago, as is well known, found inadequate to meet. the demand 
for larger vessels, and in 1913 the company o~enod its new 
Armstronp; Yard adjoinin~ tho Walker Yard. rhis now yard 
has ten slips, is capable of accommodating larger vessels thou 
any yet. projected, and has a capacity by itself for 100,000 tonM 
of shippmg per annum. Tho souvenir takes tho form of a list 
of tho vC!SS018 which tho firm has produced and a selection of 
excollont ly reproduced photographs of some typical oxamplCR 
of Arm11trong warships, passenger vessels, train farrieR, oil 
tankers, ire-breakers, &c. At tho present momont. tho company 
ill building Cunard ond P . and 0. liners and many cargo veSBt'IK. 
Tho souvenir ill a most interesting production, and is well 
worthy o£ tho gr. at l.'ntorprisos of a great. firm. 

UTlLISATJON or WASTE TUIBER A.~D ConoN ST.U.Ks.-An 
enormous amount of wood is wasted in the process of converting 
tho foiled t.roo into merchantable timber. It has boon o~ti· 
mated that. in the Una ted States alone the quantity of wood waste 
produced annually in tho saw mill amounts to 4000 million cubic 
feet. Much of the wood at present. wasted could bo utilised for 
such purposes as tho manufacture of paper pulp, and tho pro­
duction or turpentme, acetic 6Cid and other products. The 
question has recently received consideration in Now Zealand, 

1\:~:wuu;y AssoOIATJON OP ENol~EEns.-Through the rour. and it. has boon suggested that the waste in some instances m.jght 
tcsy o£ tho Gofa Tire C~mpa~y, Limited, Gargrave! armn$emonts j be used fo~ paper~ki~~ in pi6Ce of i~port.od wood pulp. In order 

I have been ma.do to vi111t. tho1r works. :Motor veh1cles \\111 loovo to asccrta1n tho swtabality of certam New Zoo land t.ambers for 
Town Hall • quaro 1.30 p .m. prompt. trus purpose, an investigation has been conducted at tho Imperial 

Instatut~. tho results of which are recorded in the current number 
;\lO.NDA Y TO SATURDAY, SEPTEMBER 5TH TO l<h'u. of its quarterly Bulktin. It was found that the tim herd examined 

could all bo used for tho manufacture of paper pulp, but whether 

Thill releuso val\o 111 fitted in the usual manner to control 
commun.ication between the exhaust port. of th• triple valve 
of the braking apparatus and the atmoephefe. The branch A 

lnoN A.'ID TEEL lNSTITUTE.- Autumn meeting in Fmnce. such an industry would bo profitable m New Zooland would 
depend on purely economic factors, such as the quantity of 
waste wood available, ita cost at the pulp m.jll and tho price of 
fuel and chemicals, &c. Another article in the same Bulktin 

WEONESDA Y T O WEDNESDAY, SEPTEMBER 
7TIJ TO 14TII. 

BRITIBn AssOOIATION.-Annual meeting in Edinburgh. For deals wlth t ho p roblem of tho commercial utilisation in cotton· 
programme see page 164. growing countraos of the vast quantities of cotton stalka which 

WEDNESDAY, THURSDAY AND FRIDAY, 
SEPTEMB.I!:R 21sT, 22ND, AND 23RD. 

'J.'u: INsTITUTE o-. Ml!:TALS.-Autumn meeting in Birmingham. 
F or programme see page 161. 

are produced each yoor, and have to be removed !rom the fields 
aftor tho cotton orop has boon gathered. Investigation at tho 
Imper ial I nstitute has shown that tho stalka form a pro.rusing 
material ft1r papor-making, and that they might also be used for 
obtaining acetic a cid, tar and oharooal by a process of dry dia· 
tillation. 
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