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A New Atlantic Cable.

Tae President of the Western Telegraph Com-
pany, MF‘ Newcomb Carlton, has arrived in this
country in connection with a scheme to lay a new
cable across the Atlantic. The first length of the
cable will be laid between Penzance and Newfound-
land, at a cost of about three million dollars, and next
year another length will be laid between Newfound.
land and New York, at a cost of two million dollars.
The scheme will involve the enlargement of the
Pifnzan(:ﬁ station. Mr. Carlton is reported to have
said that there are fifteen cables between North
America and Great Britain, but most of them are
obsolete, though not useless. The traffic between
Great Britaimn and North America is inereasing, and
the reduced cost of working, which has resulted from
the adoption of the new type of loaded cable, as used
between America and the Azores, has led the company
to decide to lay the new cable to Newfoundland.
with a capacity of six million words a year.

The French Tariff Bill.

The new Tariff Bill, which was to have been pushed
rapidly through the French Chamber of Deputies
during the present session, is still in abeyance, and it
15 probable that the measure is being puhmz-mlv with-
held in view of the changes that have taken place
in the economic situation during the past few months.
It is becoming more and more evident that French
makers will have to depend upon foreign markets for
the disposal of a large surplus production. It is also
clear that if France raises still further the barriers
agamst foreign goods, she will find great difficulty
in obtaining the aid necessary to adjust her finances.
The negotiations for a treaty of commerce with Ger-
many have so far failed, because they were carried
out on the supposition that the new Tariff Bill would
come into operation at an early date. The new classi-
fication of goods under a higher minimum tariff
would render the importation of certain produets
almost prohibitive, while the general tariff, which it
18 sought to impose upon Germany, renders the
situation very much worse. In raising the barriers
against foreign goods, France has merely encouraged
other countries to follow her example, not as a means
of protection, but mainly for the purpose of negotia-
tion, and the final result will be that commercial
treaties will have no effect in facilitating trade ex-
changes unless they aim at a reciprocal reduction of
duties all round. This result could not be achieved
if the Bill, with its minimum tariff, passed through
Parlisment. There is some reason for hoping that
in view of the economic problems which are now
presenting so many difficulties, an attempt will be
made to render the Tariff Bill less rigid in application
and more adaptable to the requirements of foreign
trade.

Another Birmingham Reservoir. "

Tue Birmingham Water Committee has just
decided to accept the tender of E. Nuttall, Sons and
Co. for the construction of a new reservoir at Bartley,
which will greatly increase the storage capacity of
the focal system. It 18 now some time gince it was
decided that the present Frankley reservoir, at the
Birmingham end of the Elan Aqueduct, was inade-
quate, but it only remains for the necessary legal
formalities to be completed for the work to be put in
hand. The Frankley reservoir has a capacity of
200 million gallons, and is used to augment the supply
when the demand i1s beyond the capacity of the
aqueduct, the deficiency being made up again in
times of lesser demand. The new reservoir will
have a capacity of 500 million gallons, and will be
formed by constructing a dam about 60ft. high across
a valley down which runs a small stream. The lake
thus formed will be about two-thirds of a mile long
by one-third of a mile wide at the widest part.

Electricity in the Home.

IN a report presented at a recent meeting of the
London County Council, the General Purposes Com-
mittee discussed the possibility of the general replace-
ment of gas by electricity for lighting, heating and
cooking, the conclusion expressed being that, mainly
on the grounds of cost, the change at present is im-
practicable. Success in the extended use of elec.
tricity for heating and cooking is considered to be
dependent in a large measure upon the attitude of
the local electricity authorities, and unless they are
anxious to develop their domestic loads, a general
change-over from gas to electricity is not likely to
be brought about. Another factor, the report stated,
18 the necessity for educating the public in the use of
electric appliances. In the past, the gas companies
have educated the public in the use of gas appliances,
and it is argued that the electricity authorities must
render similar service in the use of electrical apparatus,
The Housing Committee is also of opinion that until
further developments take place in the conditions
governing electricity supply in Greater London, the
supply companies will be loath to incur capital ex-

penditure because they could not secure an adequate
return before the date when their undertakings may
be purchased from them. Without the whole-
}Il"'ll.r‘fi‘_il‘ co-operation of the supply authorities, the
!:nHthlill-i{FH of a general introduction of electricity
into the Council's dwellings are small. and the prr_':-
posals that have been put forward would, it is con-
sidered, meet with a very varying degree of success.

A State Shipping Failure.

ACCORDING to news from Melbourne, the Aus-
'trﬂlmn Commonwealth Line is to be offered for salo.
Ihe management and control of the affairs of the
unflw!.ﬂkin: were last yvear vested in an independent
Shipping Board.  The Board now states that while
the ships remain on the Australian register and are
subject to Australian industrial awards, the line cannot
continue to be run without serious loss. The losses
since 1921, together with the sum written off the
capital, amount, it is stated, to no less than
£11,091,631. During the year 1921 22 the loss was
£1,171,5669, while the following year it was £1,626,150.
and in June, 1923, the value of the fleet owned by
the line was written down from €£12.766.588 to
£4,718,500, a reduction of £8,048,088. It is under-
stood that the Australian Government will imme-
diately invite tenders for the purchase of the line.
Conditions to be observed by the purchaser include
the maintenance of a regular service botween Aus-
tralhia, Great Britain and Furope, no increase of fares
or freights charged, and no arrangement to be made
with any shipping combine. The fleet consists of over
thirty ships, which vary in size from 3300 to over
13,800 gross tons. Among the larger ships are five
of the " Esperance Bay ' and ** Moreton Bay ' type,
which were built comparatively recently by William
Beardmore and Co., Limited, and by Vickers Limited.
Should a satisfactory offer be received, it is probable
that the Australian Government would recommend
Parlianment to accept it.

The Late Sir Robert Turnbull.

THovGcH he was not professionally an engineer,
Sir Robert Turnbull, M.V.0., who died on Sunday
last, deserves mention in these pages because few men
have done more to make railway travel safe, expedi-
tious and comfortable. For nearly twenty vears he
was the superintendent of the line of the London and
North-Western Railway and responsible, therefore,
for the operation of that vast system. It was his
business to initiate all schemes for widenings, enlarge-
ments and alterations ; to approve all the plans for
such works and for the signalling, block working, &e.,
which they involved. The working of all passenger
trams, of all goods trains, outside the goods yards
and of all engines was in his charge, and all the pas-
senger staff was under his supervision.  The responsi-
bilities of such a position were very great and par-
ticularly on so big a system as the London and North-
Western. Sir Robert was one of the three members
of the Railway Employment Safety Appliances Com-
mittee, having been appointed thereto as the com-
panies’ representative when that body was consti-
tuted in April, 1906. He was knighted when the King
and Queen visited Crewe in 1913, and was the first
railway superintendent to be so honoured. Sir Frank
Ree, the then general manager, died in April, 1914,
and Mr.—afterwards Sir—Guy Calthorp was appointed
his successor. Until he could arrive in this country
from the Argentine Sir Robert acted as general
manager, and was holding that office when war broke
out. Thus he became a member of the Railway
Executive Committee, and so valuable were his ser-
vices on that body that he was co-opted a member on
his retirement from the position of general manager in
September, 1914. In the following December he was
made a director of the London and North-Western,
and when Mr. J. F. 8. Gooday died in February, 1915,
and a vacancy oceurred on the board of the London,
Brighton and South Coast Railway, it was falt that
Sir Robert s election as a director would be of immense
advantage, and it was therefore effected.

Seventy Capital Ships Scrapped.

Wirh the sinking of the Japanese battleship Tosa,
which took place recently, the last of the vessels con-
demned under the Washington Treaty has disappeared,
Great Britain and the United States having previously
dlisposed of all their redundant eraft. Seventy capital
ships in all were listed for serapping, or 78 if eight
Japanese vessels projected but not laid down are
included in the total. Of these ships, 30 were
American, 24 British, and the remainder Japanese.
This country discharged its obligation when the
Monarch was sunk by gunfire off the Scillies a few
weeks ago. The last American ship, Washington,
was also expended as a target during December, while
the Tosa completes the Japanese list of vietims.
This latter vessel, it may be mentioned, was the
largest and most powerful of the ships already afloat
which the Treaty required to be sacrificed. Launched
late in 1921, the Tosa was designed as a battleship of
40,000 tons, with a speed of 23 knots, and would have
mounted the formidable armament of ten 16in. guns.
A sister ship, the Kaga, has been retained for conver-
sion into an aireraft carrier, as a substitute for the
former battle-cruiser Amagi, which was irreparably
damaged in the great earthquake as she lay on the

——
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th_l':!(m It s understood, however, that the four
British ships of the ** Improved Hood " ¢lass were the
largest actually under construction which were
scrapped in accordance with the Treaty. Their keels
had been laid, though building operations were in a
early stage of progress. In one of the statements
made to the Conference the displacement of these
British ships was referred to as being about 47,000
tons, which would have made them heavier by 5800
tons than the Hood. ‘

Empire Exhibition Finances.

IN an official statement regarding the financial
position of the British Empire Exhibition on the
closing date, November lst, the Exhibition authori-
ties have revealed the fact that on last year's working
there was a deficit of £1,800,000, The capital outlay
on the site, the construction of the buildings and so
forth, involved an expenditure of £2.950,000, while
upkeep, salaries, publicity and other items falling
under the maintenance account, totalled £950.000,
On the revenue side the receipts from admissions,
rent of space and the letting of concessions, brought
in £2,100,000. To the deficit thus revealed must be
added a liability of £150,000 for entertainment tax
duty on admissions to the Exhibition. The guarantee
fund is not sufficient to meet the deficit, for it amounts
only to £1,207,991. 1In it there is included a sum of
£100,000, which was guarantead by the British Govern-
ment. A resolution that subject to sufficient support
being secured for the Exhibition this year and to the
other guarantors continuing their guarantees, the
Grovernment should increase its guarantee to a total
figure of £1,100,000 was agreed to by the House
on Wednesday last. It is intended to open the
Exhibition in the first week of May and to keep
it open until the end of October,

The Maiden Voyage of the Aorangi.

I 18 reported by members of the party which
accompanied the Fairfield-built quadruple-screw
motor liner Aorangi on her maiden voyvage as far as
San Francizco, who have now returned, that the vessel
made a remarkably successful voyage. On her
outward trip the Aorangi only used 55 tons of oil per
day for all purposes, including the main propelling
machinery, auxiliary machinery, kitchen galleys and
heating boilers. Throughout the run, the Fairfield-
Sulzer engines worked without the slightest interrup-
tion, and with a smoothness and freedom from vibra.
tion, which, it s stated, was without parallel in the
experience of those on board, At all the ports of call
the Aorangi was received with the greatest enthusiasm,
the reception at Los Angeles and San Francisco being
particularly notable. The wvessel arrived at San
Francisco well ahead of her scheduled time, and she
will be shortly due at Auckland, her terminus for the
vovage. The Aorangi, it will be remembered, was
fully described and illustrated in the first four issues
of Tne Excinger for this year. The Union Steam-
ship Company of New Zealand has at present six
other ships in course of construction on the North-
Fast Coast. They include a twin-screw tanker,
which will also be propelled by Sulzer type engines,
and five steamships for the cargo and passenger
services of the company.

The Late Sir Edward Thorpe.

Tue death of Sir Edward Thorpe, F.R.S., on Monday
removes one who was not only an eminent chemist,
but a scientist of wide attainments. In the earlier
stages of his scientific career, he took a considerable
interest in astronomy, and was engaged in four solar
eclipse expeditions, of one of which, in 1893, he was
the leader. He algo paid great attention for a time
to magnetic survey work. In conjunction with Sir
A. Rucker, he made two magnetic surveys of the
British Isles, the results of the second of which, when
published in the ** Philosophical Transactions ™ of
the Royal Society, oceupied nine complete volumes,
He engaged, in addition, in magnetie survey work in
various other partz of the world. These activities
were supplementary to his work as a chermst. His
scientific career was begun at Owens College, Man-
chester, near which city he was born. Subsequently,
he studied chemistry in Germany, and on his return
acted as a demonstrator under Sir Henry Roscoe at
Owens College. In 1870 he was appointed Professor
of Chemistry at the Andersonian Institution, Glas-
gow, and in 1874 he moved to the Chair of Chemistry
at the newly established Yorkshire College at Leeds.
In 1885 the Royal College of Secience drew him to
London in a similar capacity, and in 1894 he was
made Principal of the Government Laboratories.
For sixteen years he continued in that post, and then
returned to South Kensington as Professor of General
Chemistry rial College of Science and

at the Impe
Technology. He was President of the Society of
Chemical Industry

in 1895, of the Chemical Society
in 1899-19001, and of the British Association in 1921,
His investigations covered a very wide field, ranging
from the chemical nature of liquids to the determina-
tion of the atomic weight of radium. Of the many
books for which he was responsible, he will always
be chiefly remembered for his ** Dictionary of Applied
Chemistry,”” a monumental and invaluable work which

was first published in 1890,
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two engines with four wheels coupled, and the goods hour. The explanation can be supplied from Whis.
trains, when heavy, were worked by two pﬂSﬂﬂHgﬂr‘ haw’s own notes. On the Madeley Bank there were

engines. It was also the usual practice on the  distance posts every 100 yards, and he attempted
London and Birmingham Railway to employ two or to record the times passing each post. Experience of
more of Bury's four-wheeled 0-4-0 engines on the reliable train timing shows how difficult it is even to
g{)ﬂ[lg t.rﬂ,ing_ ﬂbtﬂiﬂ accurate i-l‘ﬂilﬂ-p{)ﬂt randings, and an error of

The comparative costs of operation of three of the half a second in Whishaw’s 100-yard timings would
‘reduce his 68.2 to 58} miles per hour. Moreover, the

best known standard gauge passenger locomotives of | . M
the 1844-5 period—see Table Il1I.—are taken from | 68.18 miles per hour of the four trains is equivalent

Mr. B. Cubitt’s evidence, and relate to engines run- to the 100-yard interval in three seconds exactly,
ning on the Brighton and Dover Railways. The a suspiciously round number. On no other railway
engines were new at the first dates given. does Whishaw record any speed exceeding 50 miles
One of the Stephenson type long boiler 0-6-0 hour, and even this was exceptional. The probabili
engines with inside eylinders 15in. by 24in. and is that 55 to 58 miles per hour was the maximum,
4ft. 9in. wheels, built by Kitson and Co., was very rarely attained even down the Madeley Bank.
specially tested during four double trips on the ' The writer has dealt with this point in the interests of

232

THE ENGINEER

The British Steam Railway Loco-
motive from 1825 to 1924,

By E. L. AHRONS, M.I. Mech, E.
No. 1X.*
LOCOMOTIVE PERFORMANCE TO END OF 1845.

IT is convenient here to give a few particulars of
the work donme by early locomotives down to the
end of 1845, when the Gauge Commission was sitting,
Locomotive performances formed a large portion
of the evidence laid before the Commissioners, and
ultimately led to the celebrated trials between the
broad and the narrow-gauge engines,

The Stockton and Darlington was a slow-speed

coal-carrying railway. !?ambuur gtabed that the TasrLe II.
fuel consumed by the mineral engines was about | _ : RS L
54 Ib. per mile, or .86 1b. per ton gross per mile. Pt Gonds
He also gave a table showing that during five months, assenger. LT O T W
at the end of 1833, 23 mineral engines of all types Railway. Average  Coke per  Average  Coke per Type of engine.
performed work equivalent to 5,802,562 gross ton- weight of | ton-tle,” weight of  ton-mile,
miles on a level at a cost of .058 penny per ton-mile iy ) i o PR, ST | pOrs =
for repairs. . * i ! . Great Western (broad gauge) .. 67° .55 265 21 Passenger, 2-2-2, Tft.

Of the passenger engines Whishaw, in 1839, timed ' Goods, 2-4-0 and 0-6-0
two, the * Sunbeam,” 2-2-0 type, by Hawthorn, | Manchester and Liverpool .. .. .. .. 30 - 86 100 L E“Bﬂ*“ggfff“ﬁf' oft.

. - . . §E 1 - oo By . t.

and Hackworth's short stroke 2-2-2 engine ** Arrow, Grand Junction 43.5 .53 152 .33 Passenger and goods, worked

the latter having the lever between piston and con- PRI e by 2-2-2, 5ft. 6in. and 5ft.
necting-rods—see page 96). A maximum speed of | London and Birmingham ¥ .87 162 .43 Passenger, 2-2-0 Bury
42.8 miles per hour was attained by the ‘‘ Arrow " (Roods; Ol Py

on the down journey from Shildon to Stockton,
the average speed being 25.3 miles per hour. The

weight of train was only about 8} tons. The ** Sun-
beam,” with 20} tons from Stockton to Darlington,
attained a maximum of 30 miles per hour, and an
average of 16} miles per hour with a strong side
wind blowing.

The early 2-2-2 passenger engines of the Hull and
Selby Railway consumed 33.6 1b. of coke per mile, or
.84 Ib. per ton-mile, but Gray's engines Star and
Vesta, with the ** horseleg " expansion gear, were
said to have burnt 14,9 Ib, per mile, or .37 Ib. per
ton-mile.

The most detailed information comes from the
records of the Liverpool and Manchester Railway.
Pambour’s data of 1834 are analysed at some length
in Colburn’s ** Locomotive Engineering,” pages 34—
37, but only four examples need be given here as a
hasis for comparison with later engines ;—

Midland Railway between Derby and Rugby in 1845.
With a load of 315} tons behind the tender the coke
consumption was 46.81b. per mile, or .16 lb. per
ton-mile. On another occasion with 348} tons from
Rugby to Leicester—20 miles—on which there is
one rising gradient of 1 in 330, the average speed was
22 miles per bour. From Leicester to Derby—
29 miles—with 290 tons the average speed was 25§
miles per hour, the gradients being easy. The coke
consumption over the whole journey was 48 Ib. per
mile, or . 153 Ib. per ton-mile.

Much evidence was given before the Gauge Commis-
sion in regard to evaporative power of boilers, prin-
cipally the long boilers of Stephenson’s engines and

accuracy, since even Colburn® accepted Wlhishaw's

68.2 miles per hour without due consideration,
Whishaw's other records, taken at half-mile and

mile posts are more reliable. He records a maximum

~of 50 miles per hour on the Liverpool and Manchester

the ordinary type of Gooch’s Great Western engines.

The figures, which differed considerably, were of
little or no value, being mostly obtained by the erude

Railway with a 2-2-2 engine, on a run of 14} miles with
one stop. The running average, excluding the stop,
was 304 miles per hour, with a load of 22§ tons. There
1s also one record of 50 miles per hour on the London
and South-Western with 46 tons down 1 in 388 near
Woking.

The most interesting records are those of the
London and Birmingham Railway, since they show
performances of Bury's four-wheeled locomotives.
The four-coupled goods engines gave higher speeds on
the passenger trains than the * single™ engines,
though this is not apparent from Whishaw's figures,
since he gave no particulars of the engines beyond
recording their numbers. From a large number of

TasLy I,
: timings the following have been selected :—
Diameter Weight Average Water ' : | F
s of Weight of Average speed Coke  evaporated Distance. ' |
Engine. Type. driving Cylinders. | of tender | pressure. | throughout per mile. per Engine. travelled Load Max. | Average
e 4 | wheels. ' rsngmt-; and train, ]ﬂllrl’{[‘I. =~y 1 1b. cukr_. i miles. | tu"ﬂ_: 599.5,_1‘! ﬁpo.ed_i
) Tons, Tons. Ib. sq. in. m.p.h. 1. 1hs. Passenger. . ‘
Vesta vv  se  we| &2-3 Hit. Ll{in. > 16in. 8.71 d3.15 al 2i.23 260 5.34 .  Pass 5ft. 6in.. 12in. - 18in. 15§ | 57} | 37.5 2.8
: , 7l Ditto 112§ | 274 | 42.8 | 23.7
Leeds DS T - ) i - l1in, < 16in, 1.07 LM a4 IN. 63 30 . 4 th. G8 Ditto (50 62 46. 1 | 2.4 | Two
. | | engines
Fury o, T a2 " " " 8.2 48.8 a7 18,63 27.8 7.3 (voods, i | -
1 _ 5ft., 13in. > 18in. 35 37 | 40.5 | 27.8
Atlas 0-4-2 12in. % 16n, 11.4 195.5 53.7 | .72 bd. ] 5.18 Goods Ditto ] 4;; | 373 | 50.0 gi';* ]

The coke consumptions are net, when running only.

It was estimated that much steam was lost at
the safety valves,
l.. and M. engines in 1834 consumed at least 10 lb.
of best coke per indicated horse-power hour, and that
probably 11 1b. to 12 1b. was nearer the actual con-
sumnption. But it must not be forgotten that there
was then no lap on the valves, and the steam was
admitted throughout the stroke. Cost of repairs per
train mile rose steadily from 9.3d. in 1832 to 13.1d.
in 1834,

Ed. Woods? E':tﬂt-ed thfl.t l;lu!'mg !83?3—9 the average burnt. The * standard ™ appears to have been on this subject. The run from York to Darlington
coke consumption attained its maximum of about
49 Ib. per mile—including lighting up and standing— -
for passenger trains averaging seven coaches, and SR A,
54 Ib. with goods trains averaging 16 wagons. During - z
1839 John Gray’s expansion gear was fitted to the | - Heating surface Repairs,
‘e U}’UlupH,“ a passenger EIlginB, with the result that its | o e o e l‘{nwug ' A P [ Continued  Miles | Coke per| Cost ol pence
POk Gonsembition dranped from 40, 115, to 82 41b. | ) : ype of engine. | wheels. | Cylinders. :lllf:-:m l':rl;'-t_l.tmx working. run, mile. repairs, Pm:ltl':“
per mile, though in another part of the same paper | e ——— o2 [l i e e B . e
28.5Ib. is given. By altering the valves and giving S} B | s . - _ l | & @ d. |
them lin. lap, and also by seeing that the firing was | P Crothers iiaide colladars. |- e[ t0IXA8In, 470 | 60 | Feb. 1844 40,135 | 31.54 | 137 816 | SRS 'f
much more carefully done, the consumptions in outside frames Apl ml 845 |
1840-1 for passenger engin&a averaged 22 1b. to | Bury . =20 oft. Gin. 14in. > 18in. 595 | 54 EEE lEHiI 14,626 35.07 109 7 10  179.9 |
26 1b. per mile with seven coaches. s e to - |
Between 1840 and 1845 practically the whole of the Stephenson __'mm e 5ft. Gin. | 15in. x 29 Ap!., 1845 5 o - |
. . R . - . X 221n. 893 55 Oct., 1844, 18,447 29.55 67 14 1 85.08
Liverpool and Manchester locomotives were com- long boiler to |
pletely renewed, and the standard passenger engines, outside cylinders Apl., 1845 '
with 5ft. wheels and 12in. by 18in. eylinders burnt - — . : — : -

14} Ib. to 18 Ib. of coke per mile with seven coach—

say, O0-ton—loads. The new 0-4-2 goods engines
with 5ft. wheels and 13in. by 20in. cylinders, con-
sumed 21 b, to 24% Ib. per mile with average loads of
110 tons behind the tender.

The ton-mile consumptions of coke—Table 11.—are |
taken from the Gauge Report and refer to the 18

months’ period ending December, 1844. The entries
in the last column are the writer's,
On the Grand Junction Railway there were only

* No. VIII appear-d February 2 ith

! " Observations on the Consumption of Fuel and the Evapo-
ration of Water in Locomotive and other Steam Engines,”
!JH'.“F}]I‘!I in Tredgold’s ** Steam Engine.”

Colburn calculated that the best
plained with reason that the narrow gauge party,

method of measuring the depth of the water in the
tender with a stick. The initial temperatures appear
to have been carefully avoided, and Gooch com-

represented by Mr. G. P. Bidder, heated the water
frm:n outside sources before starting. ** Priming,” to
which many standard gauge engines of that day were

-somewhat prone, must have bulked largely in some of

the results, and may account for Bidder's figures of
7.8 1b. of water on the broad gauge, as compared
with 9.6 1b. on the narrow gauge per pound of coke

e e e e st

The average speed is that of the train when in motion,
and owing to stops is lower than would have been the
case with through runs.

On the G.W.R. broad gauge the timings were made
between Paddington and Maidenhead only. The
best result was given by Stephenson’s ** North Star,”
which, with 30 tons, averaged 31.8 miles per hour,
the maximum speed being 46.8 miles per hour.
Maximum speeds of 50 miles per hour were attained
by the 8ft. engines * Vulean ' and ** Bacchus,” but
with loads of 14 to 17§ tons only.

From 1839 until the end of 18435 very little is known

“from and at any temperature obtainable at the
start.”’

Speeds.—Omitting Pambour’s Liverpool and Man-
chester experiments, the earliest speed records were
those made by Whishaw in 1839, the analvsis of
which contains some items of interest. The inighe:-'.t
speeds mentioned are 68.2 miles per hour down the
Madeley Bank of 1 in 177 into Crewe on the Grand
Junction Railway. Analysis of these particular speeds
shows that they cannot be accepted. There were

four different trains with which 68.18 miles per hour |
were recorded, but no train on the same section showed |

8 maximum speed between this and 56} miles per

i 1845 at an average speed of 51 miles per hour hy
Hawthorn's 6ft. 6in. single engine has already been
mentioned. The fastest speeds on the standard gaugo
are stated to have been attained on the North Midland
and the Eastern Counties railways (Bishop’s Stort-
ford line), but no exact particulars are obtainable.
Both railways emploved express engines with 6ft.
driving wheels.

But there is no doubt that the Great Western
carried off the speed honours. During the triilifﬂ the
“Ixion,” with 7ft. wheels and 153in. by 18in. cylinders,
ran from London to Dideot at an average speed of

* " Locomotive Engineering,” page 55.
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47.5 miles per hour, with 81} tons, and at 52. 4 miles
per hour with 61 tons. On the return journeys, the
H['&diﬂﬂt-l'.‘ hﬂiﬂﬂ Hllgl’ltl}' downhill, the I'HIlIliI]g'
averages were 50 miles per hour with 81§ tons, and
54.6 miles per hour with 71 tons. Maximum speeds
of 60 to 62 miles per hour were attained,

The standard gauge trials between York and
Darlington were carried out with one of Stephenson’s
long boiler engines with rear driving wheels 6ft. 6in.
diameter and outside eylinders 15in. by 24in. The
average speeds were about 47 miles ]n:rr hour with
50 tons and 43} miles per hour with 80 tons. The
highest speeds were 58 and 50§ miles per hour respec-
tively. The same engine, about three weeks later,
attained 60 miles per hour with a 40-ton train on the
<ame line.

The highest booked time-table speeds in 1845 wore :

G.W.R., Swindon to Bath 201 miles ai 48,

2m.p.h.

G Paddington to Dideot 53 g 81:8 .

= Taunton to Bristol. . L Rl

E.C.R., London to Broxbourne ., 19 - 43.8 .
L. and B.R., Wolverton to Coven-

try (including one stop). . L% L e SR

New Dock Equipment on the Clyde.
No. L. '

DEWATERING PLANTS FOR GRAVING DOCKS
NOS. 1 AND 3.

Tue Trustees of the Clyde Navigation have recently
completed the remodelling of the hydraulic and electri-
cal equipment at Prince’'s Dock, and at the Graving
Docks adjoining -it, and we were recently invited to
make a detailed examination of the whole installation.
which includes two sets of dewatering pumps of different
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FIG. 1 -PLAN BSHOWING PRINCE'S DOCK AND GRAVING DOCKS NO3. 1, 2 AND 3 AND POBITIONS OF POWER HOUSES

types, an hydraulic pumping station, a pneuwmatic
supply station, all electrically operated, and several
rotary converters.

For a considerable period before the termination of
the war, the Trustees had recognised that the time
was approaching when the plant which has now been
replaced would have to be brought up to date, so as
to satisfy modern requirements and conditions. For
one thing, the machinery had been installed for many
years, and in any case would very soon have had to be
replaced in the natural course of things, and, on the
other hand, it was felt that in order to keep abreast
of the times a general remodelling of the whole equip-
ment using electricity as the motive power was advis-
able, if not, indeed, imperative. Naturally, but little
could be done during the continuance of hostilities,
though, as we shall show, some progress in the desired
direction was made even before the signing of the
Armistice, but since that time the work has steadily
progressed, with the result that the Trust is now
possessed of pumping, hydraulic, pneumatic and
electric installations of the most modern type which
can most efliciently satisfy any demands that can
possibly be made upon them. Furthermore, in those
directions in which the demand is likely to increase,
in future, beyond what it is now, provision has been
made for ready extension.

The new equipment embodies some features which
are distinctly novel, and as it is operating most
successfully in every direction, we feel sure that a
description of it will prove of interest to our readers.
We therefore propose to discuss in the four following

| Nos. 1 and 3; (2) the hydraulic services for Prince's

Dock and for Graving Docks Nos. 1, 2 and 3: and
(3) the pneumatic and electric services for Prince's
Dock and the three Graving Docks. For permission
to publish these articles we are indebted to the
courtesy of the Trustees of the Clyde Navigation, who
afforded us every facility for making our inspections
and for obtaining the necessary particulars, draw-
Ings, &c.

At the outset, we may explain that the whole of
the machinery which we are about to describe was
supplied to specifications and plans prepared by,
and was installed under the supervision of, Messrs.
Walter Bridges and Co., of 37, Parliament-street,
Westminster, who worked in collaboration with Sir
William  Rowan-Thomson, K.B.E., the convener
of the Workshops Committee of the Navigation Trust,
end, in the early stages, with the late mechanical
engineer, Mr. George H. Baxter, and subsequently
wnf.h his successor, Mr. Daniel Fife. The prn!-z'.ri+nr|l|=-sl:4;.r
existing buildings were cleverly utilised and H{lﬂ[‘lt.ﬂ:l
to the fullest possible extent, and the necessary
new building and structural operations, as well
as the work in connection with the new founda-
tions, &ec., were carried out to Messrs. Bridges'
plans by the constructional department of the
Trust,  The supplementary mechanical work, of

~which naturally there was a considerable amount,

as might be expected in a reorganisation of plant of
such magnitude, was effected by Mr. Fife.

Before going on to describe the equipment in
detail, it will perhaps be useful if we say a few words
about the docks in which it has been installed,
Prince’s Dock is on the south bank of the Clyde, and
lies about a couple of miles downstream from the
centre of the city. It is a tidal dock, which is capable
of accommodating steamships of very large dimen-
sions,  The three Graving Docks—Nos, 1, 2 and 3

-

cubic feet, and when full with no vessel in it holds
some 6} million gallons of water. The original de-
watering plant consisted of four vertical-spindle
centrifugal pumps driven direct by two-cylinder high-
pressure engines exhausting to atmosphere. There
was no separate plant for dewatering Dock No. 2,
which was partly done by the No. 1 dock pumps and
partly by those of No. 3 Dock. The pumps used to
take from 2} to 3 hours to empty Dock No. 1. In
the pump house for Dock No. 1 there was also a steam -
driven three-throw draining pump to keep the dock
free of water when it was empty. The draining of
'Dock No. 3 was effected by a small steam-driven
centrifugal pump.

When the decision was arrived at that the time had
- come when a more efficient and up-to-date plant should
‘replace these pumping plants, the consulting engi-
- neers, after going carefully into the question, recomn-
mended that the most economical scheme, having
due regard to the ratio of capital cost to the economy
which would be effected over the plant as it then
existed, was, as concerned pumping plant No. 1,
to discard the four original pumps with their boilers
and accessories and to replace them with modern
- vertical-spindle high-efficiency pumps, each driven
direct through flexible coupling by a 130 to 140 brake
horse-power three-phase alternating-current electric
motor, deriving its energy from the power mains of
the Glasgow Corporation. It was also recommended
that the existing three-throw drainage pump, which
had originally been designed for this special duty,
should be adapted to be driven by a 440-volt electric
motor,
~ With regard to the No. 3 Dock dewatering plant,
it was proposed to do away with the vertical steam
engines and pumps with their boilers and accessories,
and to replace them by two electrically driven,
single-stage, self-balanced, double-inlet centrifugal

lie parallel to one another to the westward (/.e., down-
stream) of the main dock, and are entered from the
latter.

The accompanying drawing—Fig. l—shows the
relative positions of the various docks and of the
different power houses.

be converted into two docks, 420ft. and 460ft. long
respectively, by means of an additional pair of gates.
Dock No. 3 has a total length of 880ft., a width at
the entrace of 83ft. at bottom, and a depth of water
on the sill at average high water of spring tides of
26ft. 6in. The width of the body of the dock at cope
level is 115ft. At the time it was built it was one of
the largest structures of its kind in the world. When
there is no vessel in it, and with a tide of 26ft. 6in.
over the sill, its capacity, or the quantity of water
to be removed in order to empty it, is about 13}
million gallons. The original dewatering plant had
been in service for over twenty-five years. It con-
sisted of two twin-eylinder high-pressure vertical
steam engines, with eylinders, 28in, in diameter and
24in, stroke, and designed for a working pressure
of 110 1b. per square inch, each coupled direct to a
centrifugal pump with a dise 8ft. in diameter. The
engines had a maximum speed of 118 revolutions per
minute, and they exhausted to atmosphere. The
pumps, which were of the horizontal type, had two
suction pipes, each 44in. in diameter, and one dis-
charge pipe, 60in. in diameter.

Graving Uocks Nos. 1 and 2 are both about the
same size, and are considerably smaller than Dock

articles—(1) the dewatering plants for Graving Docks

No. 3. Dock No. 1 has a capacity of about 1 million

As will be observed, the first
two Graving Docks are single, while Dock No. 3 can |

putnps, with two suction branches and one delivery
branch connected to the previously existing suction
and delivery pipes. The recommendation was made
that the motors, which were each to be capable of
developing from 600 to 650 brake horse-power at an
asynchronous speed of 205 revolutions per minute,
should be operated at 6600 volts with alternating
current taken from the Corporation’s extra high-
tension mains. The old drainage pump, it was sug-
gested, should be taken out and replaced by a high-
efficiency vertical spindle centrifugal pump driven
direct by a 440-volt alternating-current motor.

These recommendations were accepted in their
entirety by the Trustees, and tenders for the work were
invited in November, 1919, with the result that the
contract for the six pumps was entrusted to Worth-
ington-Simpson, Limited, the sub-contractor for the
electric motors for No. 1 Dock being the General
Electric Company, Limited, and those for No. 3
Dock being Crompton and Co., Limited.

No. 1 GraviNg Dock Pumres.

For Dock No. 1 the specitication provided for four
vertical-spindle motor-driven centrifugal pumps, each
to be capable of discharging a mean guantity of not
less than 13,000 gallons of water per minute during
the period of “ dock full” to * dock empty,” and
against high-water level at a speed not exceeding
360 revolutions per minute. Among the special
stipulations made were :—(a) That the impellers
were to be of cast steel with renewable steel
‘rings on the. hubs, and renewa! le cast tongue or
bridge pieces ; (b) that the impeller thrust was to be
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carried independently by ** Michell ' thrust bearings

fitted to the top covers of the pumps, and that the
pumps were to have a characteristic which would
msure no overload with zero head features, and a
maximum efficiency under the varying heads ex-
perienced. The vertical spindle motors were specified
to be of the squirrel cage type and suitable for a
three-phase alternating-current 440 volts 25.eycle
service. They were to be eight-pole machines each
capable of developing 140 brake horse-power con-
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Favelling Crane Cross Traveller
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the pump house are given in Figs b5 and 6, page 242,
and a view of one of the pumps in Fig. 3. The draw-
ing from which Fig. 2 has been prepared, as well
as those from which the remainder of the engravings
used to illustrate these articles were reproduced, were
takon from the general arrangement drawings and
details prepared by Walter Bridges and Co., in con-
nection with the earrying out of the work.

The delivery volume specified for each pump-—
13,000 gallons of water per minute—is the necessary

average overall efficiency over the period of pumping
out the dock being 474 per cent. The static head
pumped against varied from (0.75ft. to 19.56ft. The
total of Board of Trade units consumed during the
official test when 5,866,000 gallons were pumped
was 870.  In other words, 6743 gallons were pum

out for each unit of energy consumed. It can well be
understood that the ability to empty the dock in
half the time required by the old plant, which the
Trustees now possess, is of great commercial impor-
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F1G. 2 PLAN AND BECTIONS OF DE- WATERING PUMP HOUSE FOR GRAVING DOCK NOJ. 1

-y

tinuously when running at the asynchronous speed
guaranteed by the contractor. As with the pumps,
the weights of the rotors were to be independently
carriedd  on Y Michell ' thrust  bearings.  These
“ Miachell 7 bearings have, in conjunction with the

flexible couplings referred to below, proved, so we |

aro informed, to be very satisfactory in working.
A novelty introduced in connection with the pumps
is that the vertical shaft bearings are automatically
oil lubricated by lifting screws which eireulate the
oil. The whole of the lubrication is automatic, |
and beyond going down the wells occasionally, for an
inspoction, there is no need for any oiling to be done |
helow the floor level. |

The oll pump wells were found to be in a con- |
dition unfit for the new machinery, water percolating !

FIG. 3 VERTICAL BSPINDLE PUMP

imto them from the river and docks. After they had |
been rendered inside, however, by means of a special
method, they were made absolutely waterproof, and
are, at the present time, as dry as a house above
ground,

The top ends of the pump shafts, where they are
coupled to the motors, are furnished with flexible
couplings of the Zodel-Voith belt-laced type. These
couplings are capable of dealing with longitudinal |
play up to §in. to allow for expansion and independent
adjustment of the armatures of the motors relatively
to the pump impeller shafts as well as to provide a
safety release in the event of the pumps jamming.
The shafts are, therefore, free to expand without
exercising thrust on or adding weight to the motor
or pump bearings. The arrangement of the plant is
shown in the drawing Fig. 2, while interior views of

capacity for each of the four pumps i order to

dewater the dock when completely full in two hours.
As a matter of fact, during the official trials, the dock
was emptied in 87 minutes—or 33 minutes under
the specified time, and as compared with from 24§ to
3 hours in the original installation, and though only
5,866,000 gallons were discharged instead of some
64 million gallons, the mean discharge of each pump
was 1n excess of 16,850 gallons per minute, or 3850
gallons more than the specified quantity, The higher

tance. It frequently means just all the difference
between catching and missing a tide,

The pumps are started and stopped by means of
push-button automatic control gear of the * Igranie "
pattern, and the motors are controlled by auto-
transformer type starting switches. The trans-
formers, together with the change-over switches, are
enclosed in iron cases fixed to the floor of the pump
house. They are of the air-cooled type, and are
operated by automatic relay control, The tappings

Scraw Pump —
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FIG. 4 -BECTION OF MOTOR SHOWING SCREW OIL CIRCULATING PUMP

rate of pumping mvolved a slight overload on the
motors above the normal specified, but it was well
within the normal overload capacity provided for.
It I8 interesting to note that, in spite of this overload,
the temperature rises of the motors was within the
figure specified for normal rating horse-power. The
makers had guaranteed a maximum overall efficiency
of 65 per cent., with the characteristic as hiwrriiqul
by the consulting engineers. Act ually, the maximum
overall efficiency attained was 69 per cent., the

of the transformers are arranged to limit the starting
current of the motors to not more than twice the
full load current so as to comply with the require:
ments of the Glasgow Corporation Electricity Depart-
ment. The solenoids operating the switches 8ré
energised from a 440-volt alternating supply, and are
controlled by push-button switches fitted in cast iron
boxes. Each switch box has a ** start ** and "~ 8tOp

position, one switch, in each case, being mounted near
the motor, and the other on the main switchboard.
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The electrical connections are such that the motors
can be started by the switch near the motor and
stopped by the other or wvice versd, and can also be
started and stopped from the same switch.

The three-throw drainage pump is driven by a
small 440-volt motor through worm and worm wheel

ing. It can be seen at the far end of Fig. 5 on
the right-hand side. The conversion from the old
to the present method of driving was carried out by
the Mechanical Engineering Department of the Trust,
the motor being supplied by the English Electric
Company, Limited, the reduction gear by David
Brown (Huddersfield), Limited, and the starting
switch by Brook, Hirst and Co., Limited. To the
left of the pump arranged against the wall is the water
level indicator dial, which is operated by means of a
float and a wire passing over pulleys.

We were fortunate in that, during our inspection,
not only was water let into Dock No. 1, and a vessel
which had been overhauled in it floated out, but
another vessel was floated in and the dock dewatered.
(‘onsiderably more than half the contents of the dock
was pumped out and the vessel was resting on the
chocks in under three-quarters of an hour from the
time pumping was commenced. We watched the
operation of the pumps for a considerable time and
observed it to he excellent. Then, when a temporary
stop was made while the vessel was being shored
before the dock was finally emptied, we ourselves
had an opportunity of starting and stopping one ol
the pumps several times, by means of the push
buttons. The automatic action worked perfectly and
with great smoothness.  We did the same thing with
the three-throw drainage pump which has been
fitted with electric drive and worm reduction gear
and found that, too. worked exceedingly well.

While the main pumps were running we also had an
opportunity of observing the action of the automatic
oilling arrangements for the bearings, which was
specially specified for the work by Messrs. Bridges, and
which we are able to illustrate in Fig. 4.

From this drawing it will be seen that the weight of
the rotor is taken on a ** Michell " thrust bearing
at the bottom of the rotor shaft. This bearing runs
in an enclosed oil tank cast in the bed-plate of the
motor. The vertical guide bearings of the rotor arve
lubricated from oil which is lifted by a worm screw
on the bearing, the oil passing through the centre of
the shaft overflowing into the top oil container and
down through the oil ways to the two vertical bearimgs
and so back again to the oil tank of the * Michell "
thrust bearing. This method of lubricating has
proved most satisfactory taken in conjunction with
the Zodel-Voith coupling, which allows of independent
alignment and expansion of the vertical shafting
between the motors and the pumps. The oiling
is quite automatic and requires no attention from
the attendant except to look through the glass hd of
the oil container on the top of the motors to see that
the oil is circulating freely. It will be seen that the
lubrication of these vertical bearings by a lifting screw
is similar to that of the special bearings specified by
the consulting engineers for the vertical connecting
shafts.

Report on New Zealand Railways.

ON October I18th of last yvear Viscount Jellicoe, the
Governor-General of New Zealand, appointed a Com-
mission comprized of Sir Sam Fay and Sir Vincent
Raven, to inguire into and report as to the * financial
arrangements, management, equipment and general
working. including the administration, control and
economy, of the railway service in New Zealand.”
The Commissioners were desired to send in ther
report not later than January 31st this year., As a
matter of fact, their report, a copy of which has just
reached vs, 15 dated December 11th last, and seeing
that it is a o=t voluminous document running prob-
ably to between 40,000 and 50,000 words, that it s
accompaniet by many tables, diagrams. maps, &c..
and that the Commissioners found it necessary to
travel 4850 miles by railway and 750 miles by motor
car, it is amply elear that they must have worked very
hard.

The Commissioners point out that, wide though the
terms of reference are, they may be summarised under
four specific headings, as follows : —

(a) Finance ;

(b) Organisation :

(¢) Management, subdivided into (2.) Permanent-
Way Works, including proposed new Works, (ii.)
Signals, (i77). Mechanieal, (iv.) Stores, (v.) Operation,
(r1.) Rates and Fares, (vii.) Statistics ;

() Miscellaneous guestions ;

and they proceed to review each of these subjects
in the order given. It would be quite impossible for
us to deal in detail with their investigations, or even
to give a summary of all that was done before they
arrived at their conclusions. All that we can do is
to refer to those which appear to us to be the most
important, or which seem to be of the greatest interest
Lo engineers.

FiNnANCE,

Finances were gone into very thoroughly both as
regards ecapital expenditure and running expenses,

and also as concerns the result to be anticipated from
proposed expenditure on new lhines. Among the
findings of the Commissioners under this heading
are :—

(1) That railway finance be taken out of the
control of the Treasury, and the Railway Depart-
ment be given full control of its own funds.

(2) That the railways be so worked and managed
that the gross receipts shall be sufficient to cover
working expenses, reserves, and interest on capital,
including sinking funds. In the event of there being
any surplus, it should be devoted to reductions of
rates and fares, and, in the case of a deficit, rates and
fares should be inereased.

ORGANISATION,

Under the heading ** Organisation,” the Commis-
stoners suggest that, having regard to the geogra-
phical and other aspects of the New Zealand railways,
a Railway Board consisting of a Chairman and two
other members—one to control mamly commercial
affairs and the other competent to direct the operation
of the railways—would prove the best type of manage-
ment. They further suggest the appointment of an
Operating and Equipment Assistant, and. in addition
to the chief technical officers at headquarters, and
recommend the appointment of two General Superin-
tendents, one for the North Island, with headquarters
at Auckland, and the other for the South Island with
headquarters at Christehurch. These officers, 1t s
proposed, should be responsible cdirectly to the Board,
and act under regulations and instructions appheable
to the system as a whole, for operation, commercial
matters, and maintenance within their respective
arcas.  The kevnote of the proposal 15 the centralisa-
tion of principles coupled with the decentralisation
of details, which would make for greater economy,
more efficient working. and improved relations with
freighters and the pubhe.

With regard to the selection and appomtment of
members of the Board the Report says :—' The
desideratum is to secure harmony and team work in
its fullest sense at headqguarters, This can only be
achieved by selecting trained railway men, possessed
of vision, zealous in carrying through the reorganisa-
tion of the operating, mechanical, and commercial
branches, and intent upon bringing the New Zealand
railways up to the average world standard of cheap
and efficient transport.” .

In addition to the foregoing it i recommended :—-

(a) That a Chief Mechanical Engineer, fully
qualified and thoroughly conversant with up-to-
date methods of railway working, be appointed ;

(b) That the number of traffic and civil engineer-
ing districts be reduced from nine to six, three in
each 1sland ; and

(¢) That one Divisional Mechanical Engineer i
each island is sufficient, and that consideration be
given to the question as to whether the North
Island Divisional Engineer could not act as assistant
to the Chief Mechanmical Engineer.

MANAGEMENT,

Permanent-Way and Works.— 1t 1s explamed that
the Permanent-Way and Works Department 1s con-
trolled by the Chief Engineer, who is stationed at
Wellington. There is an Assistant Chief Engineer at
Wellington and a headquarters staff of two Inspecting
Engineers, a Land Officer, clerks and draughtsmen.
NSo far as the Engineering Department is concerned
the system is divided into nine districts five in the
North and four in the South Island. Each of them is
in charge of a District Engineer. who has under him
an Assistant District Engineer, Inspectors of Per-
manent-Way, a Foreman of Works, and Bridge
Inspectors. The total track mileage for which the
Chief Engineer is responsible was at March 31st,
1924, 3942 average single track, including sidings. The
percentage of steep gradients on the lmes is com-
paratively high. For the whole of New Zealand the
average percentage of gradients is as follows :—

Under 1 in 50 O per cent. of total mileage

Il in 56 1w . o w '
] ill I'II. 2"5 (1] L L L] i
I i 200 1|

So far as eurvature is concerned, of the total mileage
6 per cent. has curves of 10 chains and under, 12 per
cent. has curves of 15 chains and under, and a total
of 26 per cent. of the track is curved.

The gauge of the track is 3ft. 6in. The rails used
are of the Vignole pattern to British Standard Specifi-
cation. The weights are for main lines 70 1b. per
vard—42ft. long ; and for branch lines 55 1b. per yard
—36ft. long; while on the Otira electrified section,
between Otira and Arthur's Pass and in the Lyttleton
Tunnel 100 1b. rails, 42ft. long, are employed. Rather
less than half the total mileage is laid with 70 Ib.—
or heavier—rails. The Commissioners report that in
their opinion the New Zealand railway track is exceed-
ingly well laid, and with regard to the general condition
of the lines they say :—** The standard of maintenance
on the New Zealand railways is a high one, and the
only criticism that could be ap]iaiiad is that on certain
of the branch lines it is unusually high.” The speeds
run, however, are not high. The maximum speed
allowed varies from 25 miles an hour on a 5-chain
curve to 50 miles an hour on the straight, the general
instruction as to speed being as set out in the table
given in the next column.

The Chief Engineer, while he carries out deviations

and vard improvements, does not construct new lines,
that work being in the hands of the Public Works
Department. Having regard to the fact that that
Department has the plant, equipment and organisa-
tion, and that the work is carried out on mainly con-
tract lines under piecework, practically no day labour
being used, the Commissioners consider that it would

Table of Speeds on Curves,

Miles per hour.

Desceription of line, |
. Express &

Mixed. Goods,
passenger,
On ecurves 12 to 15 chains radius 35 30 25
On curves % to 11 chains radius., . 30 25 20
On curves loss than 9 chains radias 25 25 20

=1 = = =

be inadvisable to make any alteration in the existing
arrangements, The Chief Engineer was not, until
recently, consulted with regard to alignment, and is
therefore in no way responsible for curves or gradients
or for the cost in deviation to ease gradients, which 1s
going on at present.

There are maintenance workshops at Penrose
(Auckland District), East Town (Wanganui District),
Kaiwarra (Wellington District), Addington (Christ-
church Distriet), Dunedin, Invercargill, and Grey-
mouth, and the work carried out at each of these
places is deseribed.

Prorosgp DEVIATIONS AND OTHER IMPROVEMENTS.

The Report then goes on to discuss the proposed
deviation of existing lines and improvements in
terminal accommodation. which is to involve an
expenditure of £8.081,500, to be spread over the
coming eight years. With regard to the deviations
and works proposed at and in the neighbourhood of
Auckland and Wellington, the Commissioners have
no hesitation in confirming the necessity for a re-
arrangement of approaching lines and of the stations
at goods yvards at both places. The cost of manipula-
tion of traflic and the running expenses, due in each
instance to excessively steep gradients and inadequate
station accommodation, account for the meagre
return, in many cases, upon traffic conveyed to and
from those centres. They consider that the Auckland
lay-out could be improved by the provision of a com-
plete through-running station instead of a dead end
main line station. At Wellington the proposed lay-
out of the station and yard i1s not justified by the
present traffic, and should be carefully studied with
a view to meeting requirements from time to time,
any additions being in accordance with the complete
scheme. The Palmerston North Deviation, the
Christechurch and Lyttleton Tunnel works, the pro-
posed new shunting yard at Woolston, and the
Rimutaka Deviation are also discussed, the suggestion
being made with regard to the latter that, by the use
of suitable articulated engines, traffic on the existing
line might be quickly and comparatively cheaply
expedited.

New Lines.—As concerns the location and order of
construction of new lines for developmental purposes,
the Commissioners remark that those are questions
upon which they do not feel competent to express a
decided opinion ; only those who know the country
and its possibilities are competent to offer suggestions
of value upon such subjects. There is, however, one
important link in the chain of railway communication
upon which they do think it desirable to express an
opinion, and that is the gap between Ward and
Parnassus, on the east of the South Island. Between
these two points, which are roughly between 70 and
80 miles apart as the crow flies, there 1s no rail con-
nection at all, ** It 15 not,” say the Commussioners,
* %0 much in the local advantage of such a line that
we view its completion as of greater importance than
some other railways upon which considerable sumns
have been spent ; it i1s because of the possibilities
offered by its construction of makmg a complete
railway transport system between all parts of the
North and South Island without change of carriage
in the case of passengers or break of bulk or delay i
the incidence of goods traffic that we advocate its
construction. . . . With this line in being a tram
ferry between Picton and Wellington —or, if possible,
a bay with sheltered water and easily available by a
short railway nearer the South Island-—would give
all the advantages of throughout rail transit between
the two islands. Some day, no doubt, this form of
communication will be established. The sooner it is
done, looked at from a railway administration point
of view only, the earlier will be the time when it will
be possible to operate the system as a whole as
economically and efficiently as in countries where
lines are not disjointed. The public aspect needs but
little demonstration.”™

SIGNAL AND ELECTRICAL ENGINEERING.

Under the present organisation of the New Zealand
Railways the Signal and Electrical Branches are
amalgamated under the supervision of a Signal and
Electrical Engineer. The technical staff includes an
Assistant Signal and Eleetrical Engineer, a Chief
Signal Inspector, a Signal Instruction Assistant, a
Superintendent of Signal Shops, and a Chief Draughts-
man. The total number of employees in the depart-
ment is 416, 32 being in the shops and 384 on the
outside staff. The Signal and Electrical Engineer is
responsible for the installation and maintenance of

H
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all signal interlocking appliances, line wire and poles
for telegraph, telephone and safe working mstru-
ments, all electrical machinery and lighting— excopt
at Otira—and the overhead gear in connection with
the electrified line between Arthur's Pass and Otira.
The workshops are situated at Wellington. The
establishment 15 divided into a mechanical and elec-
trical shop and a small test room, and, in spite of the
fact that they were not built for the particular work
for which they are used, they are, state the C‘om-
missioners, sufficient for present-day requirements,
though, in consequence of the construction of the new
Wellington Station, it 1s proposed to erect new shops
elsewhere,

Of the 3053 route-miles open for traffic there are
1653 mules equipped for block working (tablet),
334 miles of double line with block and lock, 8 miles
of double and 82 miles of single line with automatic
signalling ; 198 miles are signalled without block work-
mg ; 2016 miles of track are signalled, leaving 1037
miles which are unprotected by any form of signal.
On these lines the train order system is in operation.

The electrical installation for the highting of houses,
stations, signals, &c., provides for a total lighting
and heating load of 1196 kilowatts. Electric motors
and dynamos are installed at twenty-five places. In
addition, there are five transformer sub-stations. The
total number of motors maintained by the Depart-
ment 15 283.

Prior to the time when electric signalling was
brought mto use, the two-position lower-quadrant
mechanical signal, pivoted in the centre, was the
standard mstallation. With the advent of electric
signalling, however, the three-position upper-quadrant
was brought into operation, and it was immediately
followed by the three-position dayvlight colour-light
signal, which. in view of the economy arising from the
alimination of all moving parts, has been adopted
as a standard type of signal. The standard signal
system for single-line working is the absolute per-
missive block system, the departure signal being at
" Danger,”” while the intermediate signals are normally
at " Clear,” with the opposing departure signals
electrically locked. The signalling and safe-working
appliances all over the line are, states the Report,
up to modern standards, well maintained and reflect
credit on the Department.

The recommendations under this heading are :

() That new lines likely to become main lines
shall be laid with 70 Ib. section rails as a minimum :

(b) That consideration be given to the employ-
ment of flying gangs for the maintenance of branch
hmes instead of, as at present, having resident
gangs ; and

(¢) That modifications be made in the proposals
for improvements and new works essential to cope
with present and prospective trade.

MECHANICAL.

The portion of the Report devoted to this heading
15 50 extensive and detailed that it will be impossible
for us to do more than give a brief summary of its
contents. It should not be inferred, however, that,
because we do not deal with it at length, it is not of
importance, for, as a fact, it is, in many respects, the
most important part of the Report.

After explaining the constitution and organisation
of the personnel of the Locomotive Department, the
Report goes on to give details of the rolling stock,
and 1t appears that at March 31st, 1924, there werc
655 locomotives. 1527 carriages, 461 brake vans, and
25,734 freight vehicles, including service stock. There
are no less than 48 classes of locomotives, 73 different
kinds of carrages, seven types of brake vans, and
74 different types of wagons.

There are four locomotive works in the North
Island and five in the South Island, as follows :

North  Island.—Petone (Wellington), Napier,
Ikast Town (Wanganui), and Newmarket (Auck-

land).

Nouth [Island.— Addington (Christchurch), Hill-
sidde (Dunedin), Invercargill, Grevmouth, and
Westport.

In addition, there are small repair shops at Whan-
garer and Gisborne mm the North Island, and at
Picton and Nelson in the South Island. A descrip-
tion and map of each of the locomotive works is
given, and the general methods of working in the
several shops are discussed. We are informed that
much of the machinery in the various shops is of an
antiquated, if not obsolete, type, and that no progress
system dealing with repairs 15 in force on the New
Zealand railways, and the Commissioners remark that
they consider that such a system might be introduced
with considerable advantage, as it would tend to
expedite the completion of repairs, and would enable
those responsible to know when partienlar engines
would be ready for serviee.  Furthermnore, no svstem
of standard gauges 1s i foree, and, as a consequence,
the mnterchangeability of parts cannot be relied upon.
“That,” the Commmssioners point out, ' naturally
must be reflected m delays to engines and mamten.
ance cost.”’ -

In considermg the mileago run by locomotives, the
Commmssioners state that it is clearly indicated by the
statisties laid before them that the engines are m the
shops for overhaul and repairs too frequently. Indeed,
they state that experience with other railways shows
that at least twice as great a distance should be run

by the locomotives on the New Zealand railways
before they enter the shops. Repairs to engines in
New Zealand average a little more than one engine
per annum, ** while on the North-Eastern Railway
of England, the engines, including heavy and light
repairs, did not average through the shops more than
once in two years, and this without taking into con-
sideration the difference in the character of the traflic
working required. 1f this practice had been carried
out in New Zealand, it would mean that not more
than 328 engines should have passed through the
shops during the twelve months ended March 31st,
1924, whereas in actual fact 677 engines were dealt
with.” Some of the locomotives in service are of a
very antiquated type, and with the large variety of
types—forty-eight— standardisation of parts 15 not
practicable, and must add to mamtenance costs.
The average age of the boilers condemned in New
Zealand is 27% years, which is far higher than any
experience on English or American railways. It
compares, in fact, with 16 yvears in England.

Among the recommendations made under this
heading are :—

(1.) That modern machinery be provided m the
locomotive workshops and the general arrange-
ments reorgamsed ;

(11.) That a system of standard gauges besintro-
duced in connection with locomotive mamtenance
and renewal ;

(111.) That methods of bringing in locomotives
for repair be carefully reviewed, to avoid engines
being brought in for thorough overhaul too fre-
quently :

(1v.) That the Petone and Addington works could
deal with the whole of the locomotive requirements
of both Islands ;

(v.) That the capital stock of locomotives s
sufficient to meet requirements, but the average
age 15 too high ;

(vi.) That many of the existing types maght be
abandoned, and that i addition to the Garratt
type referred to above, a powerful type of three-
cylinder shunting engine and a three-cylinder
express engine with 5ft. 6in. wheels should be intro-
dueced ;

(vii.) That locomotives be purchased from out-
side rather than built in the existing shops, which
are not laid out to do such work economically.

(viii.) That consideration be given to utilising
old classes of engines with one or two vehicles
attached instead of ordering special rail motors,

(1x.) That, as the average ages of carriages, brake
vans and wagons are all high, indicating a number
of obsolete types, the latter be replaced as early
as possible.

('ONCLUSION,

The Report conchudes with discussions of the ques-
tions of (a) stores ; (b) passenger, suburban, tourist.
excursion, parcels’, and goods’ traffic ; (¢) train and
wagon loads : (d) tramn control ; (e) level crossings ;
(f) passenger fares and goods rates and various other
matters,

Institution of Mechanical Engineers.

THE seventv-eighth annual general meeting of the
Institution of Mechanmical Engineers was held in
London last Friday evening under the chairmanship
of the past year's President, Mr. W. H. Patchell.
The annual report, of which we give a summary
below, called forth little or no discussion, bhevond a
grumble at the price charged for the Institution's
annual dinner tickets, and a suggestion as to an im-
provement i the manner of presenting the annual
statement ol the Institution’s finances. Both points
wore satisfactorily disposed of, and the report was
declared carried.

The result of the ballot for the annua! election of
Council was then announced, as follows : - -As Pre-
sident, Sir Vincent L. Raven: as Vice-presidents,
Engineer Vice-Admiral Sir George (i. Goodwin and
Mr. L. St. L. Pendred : as members of Council.
Mr. A. &, L. Chorlton, Professor E. (i. Coker, Lieut..
‘olonel Davidson, Mr. W. P. F. Fanghanel, Mr,
James Brown (of Scotts’ Shipbuilding and Engineer-
ing Company, Greenock), Sir A. J. C. Ross (of Haw-
thorn, Leslie and Co., Newcastle). and Major N, J.
Thompson (of John Thompson Water-Tube Boilers.
Wolverhampton). The three last-named gentlemen
are newcomers to the Couneil. _

In Sir Vincent Raven's absence abroad. Mz
Patchell continued to act as chairman. Sir Henry
Fowler moved a vote of thanks to Mr. Patchell for
his mdefatigable  services during  the past  vear as
President.  Captain Sankey  seconded the motion.
which was carried with acelmmation. My, Patehell.
in responding, paid a tribute to the assistance he hadl
received during his year of office from his colleagues
onn the Council and from General Mowat and s
assistants on the secretarial staft.

SUMMARY OF THE ANNUAL REerowry.

Mcembership.—On December 31st, 1924, the mom-
bership roll contained 9585 names, showing an in-
crease ol 358 over the previous year. It is of Imterest
to note that the number of full members, 3187 s

one more than at the end of 1923. The associate

members number 4296, an increase of 20, and con-
tinue to be the largest class. The associates, of whom
there are now 69, have also increased by 20, but the
companions, numbering 58, have decreased by 5.
The graduates, 1034, and students, 928, show healthy
increases of 142 and 179 respectively.

Institution  FEreaminations. — Exammmations  for
entrance to the Institution were held in April and
October. The studentship exammation was passed
by 120 candidates and the associate membership
examination, wholly or in part, by 195. It is noted
that a new section dealing with the economies of
engineering was embodied in the October associate
membership examination.

Meetings.—Nine general meetings and four extia-
general meetings were held during the year. Ten
papers or reporis were presented, the remaimnder of
the meetings bemmgz devoted to special lectures, &e,
Ileven informal meetings were held,

Local Branches.—The five local branches—Glas-
gow. Midland, North-Western, South Wales and
Yorkshire—continued their activities. A new branch

-1t0 be known as the Western Branch- has been
formmed for the counties of Wiltshire, Daorset, Glou-
cester, Somerset, Devon and Cornwall.

1. fbrurﬂ,--—'rht‘ (Council 1= orat ified b} the il]{'l‘HﬂHiﬂg
use being made of the library. During the vear,
1889 books were lent and 514 searches were made for
special information. A working model of a compound
differential pumping engine has been presented by
Mr. Henry Davey, and a lathe built by Henry
Maudslay 120 years ago has been accepted on loan
from the Machine Tool Trades Association. A set
of standard-sized photographs of the latest passenger
and goods locomotives of the four British railways
has been received, and will be kept up to date,

National Certificates and  Diplomas.—Under the
scheme for the award of National Certificates and
Diplomas in Engineering, organised in conjunetion
with the Board of Education, examinations were
held at eighty technical schools and colleges, Of the
1435 candidates who presented themselves, 564
succeeded in gaining ordinary and 166 higher cer-
tificates, while 40 gained ordinary and 31 higher
diplomas.

Prizes.—The Willans Premmum, about £15, was
awarded to Mr. P. C. Dewhurst for his paper on
“ British  and  American  Locomotive Design  and
Practice.” From the Bryan Donkin Fund a grant
of £20 was made for research work to Mr. 8. J. Davis
and another of £17 to Dr. H. Mawson. The Thomas
Hawksley Gold Medal was presented to Professor
W. T. David for his papers on ** The Missing Pressure
in Gas Engimes " and ** Heat Loss in Gas Engines,”
A Hawksley Premimm of £10 was awarded to Dr.
H. Moss. The Water Arbitration Prize of £30 was
divided equally between Mr. E. B. Ball and M.
Daniel Fife.

Research  Committees.—Work for the Alloys of
Iron Research Committee was continued at the
National Physical Laboratory. The first results were
published in a paper on the relations of iron and
oxygen, presented by Dr. Rosenhain before the Iron
and Steel Institute, and m a paper on the production
of magnesia pots, presented by Mr. Tritton before the
Royal Society. Further work has been done on the
alloys of iron and chromium and on the preparation
of pure chromium and pure manganese. This research
15 under the charge of a joint committee of various
learned societies. For the Cutting Tools Research
Committee work was done by Dr. Rosenhain, Dr.
Stanton and Professor K. (1. Coker. The results of
this work have been, or are about to be, communicated
at general meetings of the Institution. For the Hard-
ness Tests Research Committee, Mr. (1. A, Hankins
has been studying the effects of adhesion between the
indenting tool and the material in ball and econe
indentation hardness tests, and will shortly report
his results. A fourth report from the Steam Nozzles
Research Committee will shortly be presented on
tests conducted with 12 deg. thin and thick impulse
nozzles, and with single elementarv nozzles. Under
joint researches it is recorded that the Marine Oil
Engine Trials Committee has now conducted tests
on the ** Doxford " and the ** Camellaird-Fullagar =
opposed-piston engines, and shore and sea tests on
the engines of four motor vessels. The Committee
presented a report on the trials of one of these vessels,
the Syecamore, last November, and will submit
further reports this year. It is hoped that the final
report of the Heat Engine Trials Committee will be
ready by the end of this vear.

British Engineering Standards ssociation.— The
Couneil made a grant of £250 to the B.E.S.A.  The

worle of this body, it is recorded. is being hindered
by its restricted financial resonrces.

I'inanees. ——The financial statement for the year re-
venls atotal expenditure of £31,.432 74, 8d., and 2 total
mcome of €32 334 13<. 9. It is of interest to note
that the Institution Exanunations were responsible
tor an expenditure of £1540 12s., but that a sum ol
£1423 16s. was recovered by way of examination fees.
The national certificates and diplomas cost the Inst1-
tution £1341 9s. 10d., but here again the fees received,
amounting to £1038 5s. 9d., offset the bulk of the
expenditure. The printing of the ** Proceedings * and
Jowrnal mvolved the expenditure of £3673 19s. llfi--
but the sale of extra copies brought in the guite
gratifying sum of €991 2<. 11d. On research work
£1675 45, 2d. was spent. The meetings cost £1454 165,
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of whieh sum more than half, €887 41, 8d., is set down
agaimst the loecal branches,

RoLrer BDEARINGS vOR Heavy Dury.

The business of the annual meeting having been
disposed of, the discussion was resumed of Mr, J. B.
Dahlerus’ paper, ** Anti-friction Bearing Applications
for HEE‘V}-’ DI.H'}'." This Paper was ],]-"H.qpnt"(l at an
meeting of the Institution held on February 6th. We
reprinted it in an abridged form in our issue of Febri.
ary i3th.

Sir Henry Fowler, opening the resumed discussion,
expressed regret that his position as reporter to the
forthcoming International Railway Congress pre-
cluded him from revealing on that oceasion certain
facts and figures in his possession regarding the use
of roller bearings on British railways. He could,
however, say that those facts and figures did not
amount to much, and showed little more than that
roller bearings on British railways were still in their
mfancy. Proceeding, he recalled Sir J. A. F. Aspin-
all’s train resistance experiments of twenty-five vears
ago, and said that roughly it could be deduced from
Sir John's results that on a twenty-coach train the
resistance of the journals amounted at 20 miles an
hour to about 30 per cent. of the total, at 60 miles 10
11 per cent., and at 80 miles to 9 per cent. It was
evident, therefore, that at moderately high speeds
roller bearings could deal with only a small part of
the total train resistance, and it was this fact which
produced the result that on long distance, fast trips,
such as those between Kentish Town and Leicester,
mentioned in the paper, the saving of coal given by
the use of roller bearings was small, if there was any
at all. He appreciated the advantage which roller
bearings conferred in the matter of overcomingfriction
during the acceleration period. But a well-desiened
well-lubricated white metal bearing took a lot of
beating once there was thoroughly established the
phenomenon, whatever it was, that was manifested
when white metal and steel moved in contact with
each other. Concluding, he called attention to the
fact that the Midland Railway tests showed a coal
consumption of 0.068 Ib. per ton-mile for the plain
bearing train, whereas the Finland Railways' test
showed a consumption of 0.1021b, There was a
similar difference in the consumptions with the roller-
bearing trains, and it was probably to be ascribed to
a difference in the quality of the coal used.

Mr. Daniel Adamson said that whereas the anthor
in the opening stages of his paper called prominent
attention to the necessity of durability in roller bear-
ings, he did not at any subsequent stage give any
comparative data for the life of roller bearings and
plain bearings. He also pleaded that more restraint
might have been exercised in introducing the names of
specifie firtns into the paper,

Mr. R. W. Reid, carriage and wagon superintendent,
London, Midland and Scottish Railway, Derby, said
that the Midland Railway desired to inecrease the
accommodation of its passenger coaches without -
creasing the size of its locomotives,  The results
obtained with roller bearings on the Swedish railways
provided encouragement to experiment with such
bearings with this end in view, but the expectations
formed had not been completely fulfilled. He realised,
however, that roller bearings possessed other advan-
tages beyond the reduction of running resistance.
On the Pennsylvania Railroad the difficulty was to
start the very heavy trains that were used. There
was no diffieulty in keeping the trains going once they
were started. If then the use of roller bearings per-
mitted easy starting they formed a good investment.
Referring to the excellence of the plain bearings used
on the Midland Railway, he remarked that it was
essential 1o use a good white metal, to finish-grind
the axles, and to attend to the bearings regularly and
thoroughly. His raillway had tried roller bearings
on porters’ trucks, barrows, &e., but had found their
cost. prohibitive.

Mr. Daniel Fife, mechanical engineer to the Clyde
Navigation Trustees, gave some particulars of what
he deseribed as the largest ball bearing ever used in
this country. This bearing was made in Germany,
and was employed to support a shaft, 10}in, diameter,
on which was mounted a fly-wheel weighing 16 tons,
running at 375 revolutions.  End thrust proved diffi-
cult to handle, and after a vear the race became pittec
and the balls fractured. The bearing was thereupon
replaced by a plain one of white metal. On the same
shaft a smaller ball bearing was fitted. This bearing
was practically free from end thrust and ran satis-
factorily for six years. When it gave out it was re-
placed by a roller bearing which had been running
without trouble since it was fitted,

Mr. .JJ. H. Hyde, of the National Physical Labor-
atory, said that he had  been yesponsible for the
National Phy=ieal Laboratory tests on tramway cars,
to which reference was made in the paper. I was
important, he thought, to make quite cleay what a
recluction of 80 per cent. in the starting resistance
really amounted to. If a curve of total resistance or

tractive effort were plotted against space covered from
rest, a graph would be obtained for a plain bearing
car which differed materially from the graph obtained
for a roller bearing car only in the earhier portion—
sec the accompanying diagram. The work done in
bringing the car from rest to its running speed was
proportional to the area under the eurves, and was

“under exactly equal conditions.

much as 8O per cent. in the starting effort. He sng.
gested, therefore, that the value of roller hearings
tor services entailing frequent starts and stops was
not so great as had been stated in the paper and the
discussion.  Criticising the figures for the Kentish
Town-Leicester tests on the Midland Railwav, he said
that as given in the paper they presented very little
upon which to form a sound judgment. It was not
sound to base an opinion in a matter of this kind on
average figures. He himself had found savings of
2 per cent. at one time and 40 per cent. at another
He therefore nrged
that the Midland figures should not be taken as con-
clusive,

Mr. J. D. Twinberrow suggested that the resistance
of rolling stock might be reduced without the use of
roller bearings by simply reducing the diameter of the
journals to the minimum consistent with safetv.
Designers were not always prepared to make such o
reduction, but in American practice he estimated that
the size of journal commonly used added 10 per cent.
to the journal friction without securing any com-
pensating advantage. Regarding the question of end
thrust, he remarked that designers were apt to forget
that at high speeds the horizontal force might be
16 to 18 per cent. of the weight on the journal. The
end thrust should be accommodated by the provision
of double collars at each end of the axle so that each
of the hornblocks would support end thrust in either
direction.

Mr. F. J. Hookham expressed agreement with Mr.
Hyde's views as to the variation of results under
apparently uniform conditions. He had heard of
some tests carried out on the same train, on the same
course and on the same day, which gave results which
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varied by as much as 30 per cent.  The author had
presented the Midland figures without atternpting to
explain or excuse them, but some such variation as
he had mentioned would be quite sufficient to reverse
thetr significance. As to the difference between the
experience with roller bearings in this country and
on the Contiment, he thought that the smoother and
better tracks possessed by British railways would
greatly assisi the good behaviour of plain bearings
and therefore give roller bearings a reduced chance
to show to advantage. As a contribution to the dis-
cussion of practical experience with anti-friction bear-
mgs=, he reported that he was aware of some train
lighting dynamos which were fitted with ball bearings,
The commutators were found to sufler muech more
from chatter and wear than did those of similar
dynamos having plain hearings.

Lieut.-C'olonel A, [E. Davidson dealt with the use
of roller bearings for the big ends of motor vehiele
engine connecting-rods, Many trials, he said, had been
made with such bearings, but the difficulty always
encountered was the fracturimg of the cages. With the
author's suggested characteristic of a desirable roller
hearing design, namely, that the unit should be non-
adjustable, he was 1n full agreement. In the 1910
War Office specification for subsidy lorries plain
floating bushes for the front and rear axles had been
«pecified, although pressure was brought to bear in
favour of the adoption of adjustable taper bearings.
It had been found in the case of taxi-cabs that no
peace was obtained until similar adjustable bearings
had been made non-adjustable.  During the war
many American lorries were supplied with taper
roller bearings, which, although they could be
adjusted in the workshop, could not be adjusted by
the driver on the roadside. This plan seemed to present
a reasonable compromise. The self-alignment charac-
teristic which the anthor also specified as desirable
in roller bearings covered a property which, if present,
no doubt gave the designer a comfortable feeling.
but which otherwise swos not of first-elass significance,
The uncertainty a4 to the length of life of a roller
bearing was a serious factor telling against 1ts adoption.
He instanced an example of a pump fitted with such
bearings which entailed the necessity for three shifts
watching it night and day, because of the complete
uncertainty as to when the bearings were going to
break down.

Mr. E. Bruce Ball asked for further information
regarding the design ol roller bearings for heavy loads
at slow speeds and for a statement as to the relative

clearly not greatly affected even by a reduction of as

advantage of nsing eages as against the packing of the

rollers  closely without ecages. Engineer Rear-
Admiral Skelton said that ball and roller bearings had
not been found to give much satisfaction in the Navy.
Before the war experiments were conducted on the
use of such bearings in thrust blocks, but it was the
advent of the Michel bearing which alone made the
Hood possible with her 150,000 horse-power. Mr.
J. H. Hitchen recounted the success achieved by his
firm with the use of roller bearings of a simple design
on metre-gauge wagons that had 1o he pushed by
native labour.

Me. 8. C. Croxford said that it was more
important to know to what extent a roller bearing
could be trusted than to have an exact knowledge
as to the =aving of power it wounld effect. A single
breakdovn might wipe out all the value of the saving
effected. He held that neither a ball nor a roller
beariog was a  mechanically sound device. The
hearing between the balls or the rollers and the cage
was a point or a line, and therefore a very small load
would produce a very high stress. The material not
being perfectly hard, deformation of the skin must
occur, and the resulting fatigue caused by the repe-
tition of the deformation was such that no metal
of which we had knowledge could withstand it. This
deforming action was absent in plain bearings, and
until it was eliminated from ball and roller bearings
it would be impossible to trust them. He also eriti-
cised ball and roller bearings on the ground that they
were difficult to apply, remove and replace, owing to
the fact that they were not split, as were plain bear-
ings, and had therefore to be slipped into place from
the end of the shaft.

Mr. G. P. W, Sims said that the paper, in spite of
its title, made no reference to anti-friction bearings
using rocking pads such as those of the Michel type.
In ball and roller bearings final dependence had to be
placed upon quality of material. Indeed, he under-
stood that the material used was earmarked for the
purpose from its birth onwards. That was not so in
Michel and similar bearings, for in such appliances
final dependence rested upon a secondary material,
namely, the lubricating oil.  In ball and roller bearings
was there actual metal to metal contact with the
race 7 If there were, what was the function of the
lubricant ? Did it serve the purpose simply of cooling
the parts or wes it an anti-corrosion agent ?

Mr. J. B. Dahlerus, the author, then replied briefly
to some of the points raised during the two dis-
cussions.  In making comparisons of the saving
effected by the use of roller bearings it was necessary
to know the relative costs of maintaining roller and
plain bearings in good econdition. 1t would, he thought,
he mteresting to have =ome figures of that nature
from the Midland Railway. In Sweden a two months’
test had revealed an economy of 14 per cent., at which
rate the increased cost of the roller bearings would
be paid back in 4.6 vears. It could be definitely
stated that the cost of maintaining roller bearings was
less than that of maintaining plain bearings. Again,
it was undoubtedly true that roller bearings saved
the ocenrrence of hot boxes. In the United States
300,000 miles had been run with roller bearings with-
out a single hot box being found. The first use of
roller bearings in the States was made on sleeping
coaches simply in order to avoid the disturbance of
passengers for a hot box. As regarded the cost of
roller bearings, the Midland Railway type illustrated
in the paper cost £18 per axle-box, as compared with
ahout £5 for a plain bearing. On the question of
trustworthiness, he admitted that there was a fatigue
stress in roller and ball bearings, but elaimed that
recent research work had enabled designers to set the
stress and deformation inside the limits required to
give a desired life.

—_

NEW WATER AND DRAINAGE PROJECTS FOR
SAO0 PAULO.

Tur possability of a further prolonged drought, similar
to that of last summer, has induced the Government of
Sao Paulo, Brazil, to proceed with the project for the con-
struction of a new water supply system such as will meet
the necessities of the population for the next twenty years.
The project comprises the construction of a dam at the
waterfall of Graca (Cotia) to form a regulating reservoir
which will provide a daily supply of 20} million gallons
of water ; and a reservoir at the Cantareira to supply an
additional 3,750,000 gallons per day. A further reservoir
to contain 3} million gallons will be constructed on the
Serran of Itaberaba for giving a supply to Penha. The
excess volume for the basin of Cabug¢u will be used by
means of a tunnel between the vallevs of Urnruguara and
Cabug¢u. The existing waterworks will be improved and
extended, and, when completed, the improvements will
serve to supply water for 2,000,000 inhabitants.

The Minister of Agriculture for the State of Sao Paulo
has also given imstruetions for the, preparation of final
plans, to be knbmitted to the Department of Water el
Sewage, for improvements in the drainage system of the
capital. The work contemplated includes the laying of
gsewers bencath the ity and to all seetions not vet served ;
the laying of a syetem of intercepting sewers ; the treatment
of the sewage i disposal works to be constructed; the
construction of rain-water reservoirs ; and the installation
of meters in all properties linked to the water supply
system.

The estimated cost of these works 15 120,000 contos of
reis, which would include both the drainage works and the
new water supply service. The financing of botly schemes
is at present occupving the attention of the Secretariat at
Sao Paulo.
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THE principal exhibit on the stand of Blackstone,
and Co., Stamford, is the 55 brake horse-power oil
engime illustrated in Fig. 6. This engine is of the cold-
starting, heavy oil type and runs at 240 revolutions
per minute. lts chief peculiarity hes in the arrange-
ment used for the injection of the fuel, which is so
devised that the oil 15 injected in the same manner
regardless of the speed at which the engine 1s running.
The essential parts of the gear are shown in the line

which 1t 1s to be run. It 18 also unnecessary to pre-
heat the oil before it enters the engine unless 1t 15 of
such a nature that it cannot otherwise be pumped.
The compression pressute of these engines is 350 Ib.
per square inch and the initial pressure on full load
550 1b., while the mean effective pressure 15 100 |b.
per square inch. The makers guarantee a fuel con-
sumption of 0.4 Ib. per brake horse-power per hour
with standard fuel oils. These engines are made n
a variety of sizes from 4 brake horse-power up to
150 brake horse-power with single evlinders, and up
to 900 horse-power with several l*}.'“lnh'l'm Another
engine on this stand has an output of 17 horse-power
when running at 275 revolutions per minute and is

FIG. 655 B.H.P.

drawmmg Fig. 7, which is a plan view, with the excep-
tion that the cam shaft and rocking lever are shown
m a plane at right angles to their proper positions for
the sake of clearness,

The fuel oil is supplied by a separate pump to a
chamber at the back of the ignition spray and pushes
back a small plunger against the pressure of a coiled
spring. When the casing has been filled with oil this
spring 1s further compressed by the action of the
rocking lever and crank on the end of the cam shaft.
The ball valves at the inlet to the chamber then close
and the oil is imprisoned under the pressure of the
spring, which continues to increase as the crank
advances towards the end of its stroke. During this
time the fuel valve is kept closed by a coiled spring
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ill 1ts rn:-in;; Hllli. h_‘h +I1|H'f|'u_-l' spring Acting llll'-lrll;_fll
a bell crank. Just before the dead centre. a pallet on
the rocking lever meets the tappet rod of the bell
crank and compresses the spring which holds the
injection valve shut. The pressure in the chamber
then forces the valve open and the fuel is drviven, by
the mamn spring, into the combustion chamber in the
form of a fine sprayv. It will be observed that it is the
expansion of the spring which injects the oil, and as
a4 consequence the spraying is as effective at starting
up as it 1s when the engine is running at full speed.
[t 1s unnecessary to use paraflin in starting the engine
and 1t can be started up from cold with the fuel on
% No. 1, Hﬁpvnmﬂ“i}nhﬂ1ur_'-.- 20uh.

INJECTION ARRANGEMENT- BLACKSTONE

OlL ENGINE BLACKSTONE

coupled with a 440-volt dreet-current generator ol
10 kilowatts,

A very hulul_\. form ol |||||u-|r||u- metal culibimy
machime 1s exhibited by Hancock and Sons, of Parlia-
ment Mansions, Vietoria-street, Westminster, and is
lustrated in Fig. 8. The principle of cutting metal
by burning it away in a stream of oxvgen, after being
pre-heated by a blow-pipe flame, needs no explana-
tion here, but the arrangement of the machine for
controlling the blow-pipe is novel.

The machine, it will be seen, comprises a hase on
which there are mounted two standards. One of
these standards carries a table, parallel with the top
tace of the base, which can be swung to one side so
that h:‘ﬂ"r}‘ |.'-im'q--. of work may be lowered on to the

FIG. 8

(n

the
bracket, to the outer end of which two long
pivoted. One of the arms is above the tabl
other above the work.
cutting blow-pipe and on the end of

bhase .

other standard

there 1= A lIFII'_‘_I'Ii
al’'lhns are
e and the
The lower arm carries Lhe
1 the upper arm
mounted a little knurled wheel, whieh is
driven either by a one-tentl 11-.;1'r~+*-11t.-!'~ul' electrice
motor, as illustrated. or by clockwork.

wheel can be swivelled in anv

there 1s

The knurled
| direction. and It 18
obvious that it can be made to move the end of the

arm about in any path across the table and that the
blow-pipe will be made follow a similar
['nn:-;f‘qilu*nth It i 'I1ll||-r-al'?‘.i‘i| =|I'Hulll_.'_" of the
bhe eut s ]1i|11t1'1| on the table the contour

1) “'”*‘I{,
-"~il:l|h‘.‘ 1y

can easilv

be followed with the wheel and reproduced exactly
on the work. Cireles can, of course, be cut by ﬁxin}_:;
the end of the arm by a radius rod and setting the
knurled wheel at a tangent,

Apart from its simphicity, the machine has the
advantage that the eutting speed is alwavs constant
regardless of the direction, while quite sharp corners
can be cut out square. ‘T'he machine 15 made in two
sizes, for cutting up to 5in, thick and 18in. by 16in.
area at one setting and for metal up to 12in. thick
over an area of 2ft. Gin. by 5{t. The cutting speed
is said to be 15ft. a munute through 12in. steel and
100ft. per minute for jin. plats,

W.

Avery, Limited, of 27,

and T. SUMMmMer-row,

SEwanin 5

FIG. 9 -MECHANISM OF WEIGHING MACHINE -AVERY

Birmingham, have a large stand on which there is
displayed a collection of their weighing and testing
machinez, with most of which our readers are familiar,
There 15, however, a weighing machine. which we
have not vet that embodies a rather
interesting mechamsm. It is of the dial indicating

llt'.--l*]'“ M | =

OXYGAS CUTTING PLANT HANCOCK

Lype, and the plattorm and lever svstem need httle
deseription, as they follow orthodox design. The
Ilrr':'lulﬂ"l.hln u=edd for |L'|;Ilu'|l|;: the load 1= |||l|-1]'1ili‘ll
in the sketeh Fig, 9, and is noteworthy, as it involves
only rolling friection, The lower part of the sketeh
represents the lever svstem of the platform, which
may be passed over. The weight 1s transmitted by
this system to the connecting-rod A, with which two

& L3

steel ribbons B are connected by means of an equaliser

beam. The upper ends of these ribbons are attached
1O two sector pieces (' C, which pivot at DD. Fixed
to the axes of these sectors there are two other
smaller sectors E E. and the pendulum balance

weights F' F. The whole system is suspended by the
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ribbons G, which are attached to the sectors F F. |

It will be seen that as the load pulls down on the
connecting-rod the sectors will be rotated until the
weights F' I balance the pull. In doing o the sectors
X E will ehimab up the ribbons (i and. by means of a
rack and pinion gear, rotate the pointer H, It
HhTiﬁlIE that h\ |l|‘llllt'|_'|_1‘ ltl'*iﬂllillﬂ the sectors (O

| =

FI1G. 10 SCREW CUTTING LATHE EXE ENGINEERING CO,

an equally divided scale can be used in conjunetion
with the pointer.

This mechanisin is used on guite a number of the

weighbridges on the Avery stand and we found it
both sensitive and dead beat.
The lathe illustrated in Fig. 10, which is exhibited

by the Exe Ingincering Company, Limited, of
Exeter, 15 a development of the httle machine

described and tlustrated in TRE ENxciNgenr of January
Fneineer
The new

11th, 1924, in connection with the Model
[Exhibition, which also is on view at the Fair,

lathe, it will be noticed, 1= a more substantial machine,

F1G. 12 - INCLINABLE PRESS WITH FRICTION FEED

but 1t retains several of the peculiarities of its proto-
type. ‘The bed, for instance, 12 built up of two mems-
bers, a round bar and a rectangular one, but they are
now arranged in a horizontal plane instead of one
above the other, as before. The result of this arrange-
ment 1s that although the lathe is nominally ol only
4lin. centres, the space hetween the two bars allows
work as large as 14in. in diameter to be swung between
the centres anywhere except over the saddle. The
old principle of using a very large speed cone instead
of back gears has been retained, and the first wheel
of the change gears is connected with the mandrel by
means of a dog eluteh, so that threads can be picked

up with the tool without it being necessarv to mark
the wheels. The mandrel is bored through with a
hole large enought to pass a 12in. bar and the head-

| stock ecan be set over for taper turning, while the

back centre is adjustable for the same purpose. The

I'-|1||1l| 0 any :-H|*_~'||=,

—

mto the dies, After being operated on, the shells are
automatically ejected. The machine works at a rate
of from sixty to cighty pieces a minute,

The small bench press shown m Fig. 13 has been
designed with the object of doing the class of work
generally assigned to heavy hand-operated screw
and the makers that it often

Presses,

clarm will

FIG, 11

The Association of Drop Forgers and Starmpors
has the usnal imposing series of stands on which there
are oxhibited all kinds of forgings, but principally
those used in the motor car industry. The specimens
shown mclude work from the factories of the Albion,
B.S.A., Brett's, Clayton, Coventry Stamping, Deri-
tend and Vietoria companies, and from Doncaster
and Sons, J. Garrington, Harper Sons and DBean,
Hughes-Johnson, Thos. Smith and Vanghan Bros.

Thomas DBroadbent and Sons, of Huddersfield,
have two stands on which there are exhibited a number
ot machines including two centrifugal hydro-extractors
tor laundry work. One has a basket 30in. in diameter
and 1s directly driven by an electric motor, while the
other 1z 26in. in diameter and 1s belt driven. There is
also an example of the Broadbent type of friction
cluteh in which centrifugal action is utilised gradually
to connect. a motor with i1ts load, so that alternating-
current motors can be started up against full load.

One of the most fascinating stands in the whole
Fair, from an engineering point of view, 15 that of
(‘hamms (Jewellers), Limited, 37, Albion-street, DBir-
mingham, where there are several machines at work
making light chains, such as those used for jewellery,
from wire. These machines form and assemble the
cham at a speed of from 90 to 120 hinks a minute,
accordmg 1o the gauge of the wire, but they are of far
too complicated a nature to be deseribed within the
limits of this notice.

Messrs. Bradley and Turton, Limited, of Caldwell
Works, Kidderminster, have a stand on which there
are displayed a number of presses and allied machines,
some of which are illustrated in Figs. 11 to 14. T'he
press shown in Fig. 11 1s of the mmeclinable type ; that
1s to say, it 1s pivoted on its standard and ecan be swung
forward so that the fimished articles can be easily shd
off at the front. The chief characteristic of this
machine is the arrangement of the feed rolls, which
are duplicated on either side of the table. The top
rolls are mounted in rocking frames which are con-
nected with levers that project beneath a lug cast on
the rom, The arrangement is such that at the moment
when the tool touches-the blank material the feed
rolls are =hghtly raised and consequently have no
tendeney to tear the metal away from the dies. The
feed can be adjusted to any length within 3in.
feed rolls can also be put out of action by means of the
hand levers shown, and the double feed has, of course,
the advantage that the blank metal can be used right
up to the end. This machine i1s equpped with a
serap winder, as shown, which is driven off the feed
roll shaft by belt and worm gearing. There 1s a fretion
device in the boss of the winder to compensate for the
increased rate of take-off as the coil of serap increases
ciameter. These winders produce a good solid
of scrap, which much more convenient to
handle than the usnal loosge bundle.

The press illustrated in Iig. 12 is intended for re-
drawing, piercing, marking, &ec., shells which have
been previously drawn, and for this purpose is fitted
with the dial plate seen in the foreground. The plate,
it will be seen, is driven by means of a round belt and
18 used to ecarry a stock of shells. The pieces are
carriedd round by the plate until they meet a rocking
carrier driven by the vertical shaft, which feeds them

1TSS I=

The

INCLINABLE PRESS WITH DOUBLE ROLL FEED - BRADLEY & TURTON

increase output by 100 per cent. The ram, it will Le
seen, 15 worked by a serew and two friction dises, one
tor lowering and the other for raising. A slight pres-
sure on the hand lever seen on the right is sufficient
to engage the lowering or pressing drive, and as soon
as the operation iz completed the tappet on the ram
engages the lower stop on the vertical spindle, the
opposite dise is put into engagement and the ram
returns to the top of 1ts stroke. The machine exhibited
welghs 8 ewt. without the stand and exerts a pressure
of 10 tons, but the firm makes this type for pressures
up to 400 tons.

On the same stand there are the rotary shears
shown in Fiz. 14, which are the smallest size of a
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FIG. 13 ROTARY SHEARS -BRADLEY AND _ TURTON

series that i1s noteworthy on account of the adjust-
ments provided to allow for the reduction in the
diameter of the cutters as they are ground away in
sharpening. The bearings for the top eutter can, it
will be seen, be raused or lowered and kept parallel with
the lower cutter spindle. Two mtermediate wheels
are arranged between the pinions on the entter shafts
so that the gears may mesh properly as the distance
between the centres of the shafts is varied. The table
can be adiusted as to height to suit the size of the
cutters. The machine shown will cut metal '/, n.
thick at speeds up to 80it. per minute.

Industrial Waste Eliminators, Limited, of 20, High
Holborn, L.ondon, W.C. 1, are demonstrating their
system of extracting oil from old cotton waste, used
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axle-box pads and similar materials, so that both the
fabric and the oil can be used over again. One of the
chiet items in the plant is the centrifugal machine
ilustrated in the sectional drawing Fig. 15, Tt will
he seen that the machine is of the type in which the
hasket or cage B3 is supported from below by a spindle
ranming in ball bearings.  Directly beneath the basket
there 1s fixed a turbine dise A fitted with impulse
blades. A jet of steam is directed on to the blades by
the nozzle U and escapes into the interior. The
exhaust finds its wayv into the dome at the centre and,

FIG. 14 FRICTION - DRIVEN SCREW PRESS

passing through the perforations D, flows through the
material being cleaned to the outlet E. Centrifugal
action, assisted by the heat of the exhaust steam,
throws the oil or grease out into the space F, and it is
drawn oft by way of the trap and outlet (G. These
machines are made in three sizes, with baskets
15in., 20m., and 36in, in diameter, and run at speeds
of 1500, 1000, and 700 revolutions per minute respec-
tively. They are generally supplied with two baskets,
=0 that one can be loaded while the other is running.
Hand-operated brakes are fitted for quickly stopping

2
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FIG. 15 OIL SEPARATOR—INDUSTRIAL WASTE ELIMINATORS

the machine at the end of the run. The dirty oil drawn
off from the centrifugal machine 15 treated in heated
settling tanks to remove the impurities and water.
Howden-Ljungstrom Preheaters, Limited, of 133,
Helen-street, Govan, Glasgow, have a stand on which
there is shown at work one of the preheaters, for fur.
nace draught, which we have already deseribed and,
consequently, it needs Little further introduction. The
exhibit is, however, noteworthy in that it includes a
specimen which demonstrates the fact that the furnace
temperatures attamed with preheated air need not be
detrimental to the grate —a contention brought for-

ward by some engineers who do not advocate air
heaters. The exhibit in question is a fire-bar taken
from a boiler after it had been in service for some
considerable time with the incoming air at a tempera-
ture of 700 deg. Fah. It is a plain cast iron bar and
shows no indication of burning. The makers =ay,
nevertheless, that they can, if it is so desired, supply
bars which will stand a much higher temperature than
they can ever be called upon for and still give several
yvears of service without repair. Some particulars
of tests on a Babeoek boiler fitted with one of these
preheaters, which we gleaned at the Fair, show that
the addition of the heater increased the efficiency
from 77.7 per cent. up to 88.1 per cent. The boiler
was evaporating approximately 130,000 Ibh. of water
per hour, and the power consumption of the pre-
heater was 10 horse-power.

The latest development of stainless steel is exhibited
by Thos. Firth and Sons, Limited, of Sheflield, in the
form of thin sheets of ** Staybrite Silver Steel,” which
is remnarkably ductile and can be pressed into quite
intricate forms. It has a yield point of from 12 to 15
tons per square inch and an elongation of from
50 per cent. to 70 per cent. It can consequently be
cold pressed to a far greater extent than stainless iron
and can be soldered or welded without trouble. “The
Rapid Cobalt Company, of Corporation-street, Shef-
field, 18 also showing some special steels, of the high-
speed type, both in the rough and made up into tools,
Nobel Industres, Limited, of Nobel House, London,
S.W. 1, have a stand on which there are displaved
many examples of work executed with their lacquers
and enamels, together with samples of the * Plastic
Wood,” with which our readers are famihar. Richard
C. Gibbins and Co., of Berkley-street, Birmingham,
have a vanety of hifting tackle, the Staveley Coal and
[ron Company is showing specimens of its produets,
such as pig iron, coke, &e.; and James Mills, Limited,
of Bredbury, near Stockport, have a fine display of
bright-drawn steel rods in a great variety of sections.
On the stand of the Aerograph Company, of 43,
Holborn-viaduet, London, there are several paint-
spraying machines, ranging in size from light little
Y pistols T oup to senm-portable plants for supplving
several nozzles.

Letters to the Editor.

(We do not hold ourselves responsible for the opinions of our
correspondents, )

MAIN LINE RAILWAY ELECTRIFICATION,

SIR,—All engineers interested 1n electric traction must have
experionced considerable interest and satigfaction in the series
of articles you have been publishing on main line electrification
by Sir Phihp Dawson and Dr. Parker Smith,

The lnst article, on the Swedish State Railways, is of particular
interest, ns it deals with the interference with communication
cirenits from single-phase ratlways in an authoritative manner,
the Swedish State Railways having really endeavoured to tackle
the problem.

The results as shown on page 159 will not, 1T am afraid, be
considered very satisfactory by Sir Philip Dawson, but perhaps
I may say that they are not surprising to myself, and indeed
confirm the opimionsg [ have arnved nt from theoretical considera-
tions and from the practical experience on the single-phase line
between Lancaster, Morecambe and Heyvsham,

The removal of the communication eireuits in this country
to at least 100 m. from the track 15, of course, not a ]:rm*liruhl;-
solution ; to remove them to the minimum distance of even
15 m. 18 impracticable.  This 15 roughly 50ft,—more than the
total width of an ordinary double.line railway !

This minimum distance of 15 m., also necessitates the pPro-
vision of a compensating circuit, which, I presume, is that covered
by my patent No. 15,158 of 1909, and which was tried on the
Midy Ratlway with some success, as deseribed in Monsiour
Bachellery's paper last yvear,

I hesitate to trouble vou at length upon what has been so
alten valued as a :-'vl"l'lll'fl-lllﬂ":'l. consideration in choosing electrie
traction systems in thas country, and it would be interesting to
know whether Sir 1"hi|l[l Dawson has not now agread that for
thas country the mterference fquestion i« im=oluble with _..-iugj;-,
phssse collection. J. SAYERS,

Derby, Fehruary 23rd.

THE CHITTAPRAT.

SIR,—1 have read with great interest the articles published
Ly Mr. E. L. Ahrons on ** The History of the British Locomo-
tivies,” | wish to RAYy that, in course of researches madco |mrth'
m connection with Mr. Augustin Seguin, I have made some lh-;~
coveries relating to the Chittaprat—tour-evlinder locomotive
built by Wilson for the Stockton and Darlington Raillway-
and to the Stephenson locomotives sent to the St I*:ti|--|u||+-[_.\':,n|-4
Hailway about 1828, including sketehes and drawings of both.

We intend to make publication of the same in duc COUrse,
nnd wish to pomnt out that the evidences alluded to modifv to
a certam extent the statements published, part wenlarly in I'l_":;'llﬂ.'l‘
1o lill”“i]ll'l“. . ACHAR.

Paris, February 156th,

| Wo are glad to hear that Monsiear Achard has been fortuniat e
enough to make the discoveries to which he refers, and we hape
SOTme -Illl:r to see a [ull account of thivin, T the meantime. in
fmirness to our own historian, it ought to be said that he quoted
Colburn, and was not responsible for an secount whicl. e RETs
as 1t aw, has hitherto been nccepted. — En. Tag F

LOCOMOTIVE DEVELOPMENT

St~ May 1 draw attention to o shight error in Mr. Ahrons
article i the current issue of Tue ENciNeer ¥ It ix stated on
page 179 that the type of forked " small end ™ introduced by
Allen 1n 1840 whas used for all Crewe-halt ..”']”i],l‘, T‘I"IH'II:III'-E. |H1!;I|
Illhilll' |I.Il,|| ﬂ'lli-'-tl.:l:lu 1‘}"““.:.['1*1-11. 1,|||t1| 'Illi'l vl ol "l,,[r_ \l"i.hh'i .-t'r'llH"lI"-

e —

intendency, This is, however, not the case. Mr. Wehh only
usged thas Pﬂr{jpulur farm of crosshead connection when two har

guides were employed, in all other instances beginning with the

“18in. goods,” Jov's motion, the solid bushed end was intro.

duced together with four guide bars, This arrangement, | may
mention, continued for all the compounds of the three.cylinder
oxpress classes, and  was used for the mside (low-pressare)
eylinders of the four-cvhinder series, The compound goods ongines

had two bar guides ol another prattern for the outside (hm*l..
pressure ) cylinders, F. Cronn Poversey,
.ondon, Fl*lrl‘iltll‘} 15th.

OUTSIDE V. INSIDE CYLINDERS,

S, —Concerning the reference to * The guestion of nsude
persus outside eylinders " in this week s interesting chapter of
“ British Steam Railway Locomotives from 1825 to 1024," iy
which B. Cubitt, Fernihough, Gray and Robert Stephenson are
mentioned as advoeates of the " inside ' eylinders, and Josepl
Locke as being in favour of the ' outside " eylinders, it may he
of interest to note the following opimion expressed hy J, V.
Rastrick, who has recently heen referred to by Mr, K. L. Ahrans,

Before the  Gaunge Commission & on August 12th, 1844,
Rastrick, then chief engineer of the London and Brighton Rul.
way and an advoeate of the ** narrow-gague = system, wins asked :

“What is vour opinion of the eflect of outside eylinders ;
do they produce any yawing motion ? -

* Not the least in the world, It is imposaible any such motion
can be produced, unless there is a play in the framing itself,™

“If the erank was pushed by a person standing on the ground,
or from the ground, might it he pushed above ¥ ™

“Certainly : but so long as the whole is connected together
I do not see what chance there can bo of its throwing it sideways
or making oscillation sidewayvs, | consider the outside eylinders
to be very much preferable to the inside evlinders.™

London, S.E. 19, February 20th. AnTHUR LEE,

PISTON RING FRICTION.

Sin,—With reference to the article on *' PPiston and Piston
Ring Friction,” appearing in yvour issue of Jannary Gth, the
writer some time ago made for Professor F, W, Burstall a series
of tests upon n gas engne pistan,

The piston was reciprocated m the eyvlinder by its own erank
and connecting-rod, hoth with and without rings, at different
jacket temperatures, The power reguired under each condition
was carefully measured, The experiments are not (uite eonm-
plete, but appear Lo show that while the lubrieation of the rngs
i« of the hboundary type, that of the piston is more nearly perfect,
This appears to be in accordance with the generally accepted
fact that the friction losses of an internal combustion engine
decreases with increase of jacket temperature, a condition which
would not hold if boundary labrication existed for hoth piston
and rings, With the usual erank and connecting-rod arrange.
ment the piston during it4 reciprocation moves from side to side
of the eyvlinder, and this possibly nllows the filin to form under
Lhe paston, N JJ. ELus.

Birmingham, February Gth,

i

Warer Power Resovrces oF CaNapa.—The Domimion
Water Power and Reclamation Serviee of the Department of the
Interior of Canada has 1th|in||rltl o new volume of that ].'Itll'liml
of the series of water resources papers which deals with the
surface water supply of the Dominion, This report 15 No. 43
of the series, and gives details of stream measurements made
the provinee of Brtish Columbia and the Yukon Termtory
during the climatie year from October lst, 1922, to September
d0th, 1923, and 1t contains a short explanation of the purpose
and scope of the work and 155 pages of tables and descriptions
of gauging stations, with an index map of British Columbin,
showing their positions. This report will be supplied free of
charge on application to the High Commissioner for Canada,
Kinnanird House, Pall Mall Fast, London, or to the Director of
Water Power and Reclamation, Ottawa, Canada,

ExcisgeriNGg Gowriseg Sociery,—The sixteenth  annual
general meeting of the Enginecring Golfing Society waos held at
the Institution of Civil Engineers on Wednesday, February
26th. The following office bearers for the eonsuing year were
elected :—President, Sir Aloxander Kennedy., Viee-presidents,
. A, Stevenson, K. L. Mansgergh, F. J. Walker, S. W. Price.
Wilhhams, G. Midgley Tavlor, W. H. Shortt, L. W, Tinmis,
. Wolle Barry, W. L. Mansergh. Captain, .JJ. R. Sharman,
Honorary secretary, (. M, C. Tavlor. Honorary tressurer,
H. P. Allison. Honarary anditor, 8, . Lewis. Elected members
of Committee, A. J. Boyd, 8. R. Lowcock, H. E. Midgley,
F. R. Phipps, W. A, Tait, and F. Bolton, R. E. Doewra, H, .
Hale, and D. T'. Powell, in place of E. C. MacKellar, A. Valon,
and X, A, Wolie Barry, who retire in accordance with Rule b,
and H. I’. Alligon who ig nominated for the office of hon, treasarer,
The proposed alteration to Rule 6 was also carried :—"" Members,
nezociate members, associntes, stuadents or El'r“h“'h'"‘ of the
Institutions of Civil, Mechunical and Electrica! Engineers, and
the Institution of Engincers and Shipbuilders in Scotland,
shall be entitled to hecome members of the Society on paymen:
of the subscription, provided they are already members of o
recognised golf elub, and provided that at no time shall the total
memberahip exeeed 175, The Committes shall be ontitled to
olect, at their diseroetion, members of othor engineoring sociebies
on application, provided that at no time shall the number ol
such members exeentd ten,

Burmping Materiars,—The British Engineering Standareds
Association, as a result of a fully representative conforene
recently held at the Institution oi Civil Engineers, has decided
Lo set up a Sectional Committes to deal with bulding munterinls
generally. Certain specific requests to deal inrhedintely with
the preparation of British standard specifications for asphalt for
roofing, ashestos cement sheeting and expanded moetal and
expanded metal lathing, were also considerad, together with the
manufncturers representing these branches of the Huiu-itr_\'. il
it was unanimously decided to set up sub-committees to denl
respectively with these materinls, Mr, L1 B, Atkinson, & member
of the Main Committee of the B.E.S.A., was in the chair, ndl
representatives were present from Ilmnm‘ilml authorities, tech:
nwal mstitutions and the ruih\'u_‘l.' COmMpanies, and L'l.'l!ll*l'ill L
of building materials, various associntions and also the Govern-
ment Departments, A watching brief tor the manafactaring
interests wns held h:u,' I'I"“I"‘I"lll"lllll'i\"l"'l of the Federation ol
Britich Industries, it being obviously impossible for every hranch
of the manufacturing interests in the building trade to be “‘Tr‘f“
wnted at this meeting. The chairman was careful to expliii
that there was no intention whatever of the Sectional ".""'
mittee, if and when set up, initinting any piece of standardisa-
Lion, or even attempting to set up British standard specificauons
for any class of bumlding materials without the full support il
backing of the particular branch of the bulding imdustry cors
corned, It will therefore be seen that whilst the H""'_“""““I
Committes is a very representative one, it has not heen given @
roving mandate, but s to consider each and any regquest on s
specific merits, and to call the manufacturers into conferanee,
both as regards the policy to he adopted and n regnrd to the
techmienl details of the subject,
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Railway Matters.

As from Monday next the boat train for Fleetwood,
en rovte to Beliast, will leave Easton at .10 p.m., mnstend
of at 5.20, and will be due at Fleetwood at 10,40 instead
of 10,25, The 5.20 will continue to run, but will serve only
ns far as Preston, ‘

We regret to hear that the resignation, owing to ill-
hoalth, from the position of manager and secretary to the
(‘heshire Lines Committee, of Mre J. K. C‘harnley, an.
nounced m this column last week, has now been followedd
by that gentleman’s death.

Desrire the fact that the Auwtomatic Train Control
(‘ommittee, presided over by Sir John Pringle, recom.
mended that control should be at the stop signal and not
nt the distant, the Great Western Company, which favours
control at the distant, has had forty additional engines
fitted with the system it has in operation between London
and Reading,

FoLrowing on the Fay-Raven report on the railways of
New South Wales, noted in Tar Exciseer of December
26th last, Mr. James Fraser has been re-appointed Chief
Commissioner and his salary inereased to £5000 a year.
The two Assistant Commissioners at £2500 each are My,
0. W. Bramm, the Chief Eleetrical Engineer, and My,
A DL JL Forster, the Assistant Chief Mechanical Engineer,

SPFEAKING at a recont meeting, Mr. Whitelaw, the chair.
man of the London and North-Eastern Railway, said, with
rogard to the rival Bill of the London, Midland and Scottish
for a ratlway in the Dukeries : ** In our view, this whole
dhistrict 18 clearly the rallway territory of the London and
North-Eastern Railway Company. We regard the pro-
posals of the London, Midland and Scottish Company as
an invasion of that territory, and a violation of the prin.
ciples of railway poliey upon which the Railways Act, 1921,
was founded.”  As related in our Notts. correspondent's
letter on February tith, both schemes are arousing great
opposition, in view of the possible damage to some of the
henuties of the Dukeries,

Tur followmmg amplification of the note in this column
on the Gith inst. as to the re.numbering of the engines on
the London, Midland and Scottish may be of interest.
The Midland engines remain  practically  unaltered ;
passenger tender engines take 11199 ; passenger tank
engines, 12001499 and 2000-2219 ; goods tank engines,
153001999 and 2220 2289 : banking engines, 2290-2200 ;
and goods tender engines, 23004999, The Western
Division A 18 mainly the old London and North-Wesatern,
and its numbers are allotted thus : Passenger tender
engines, 50006390 ; passenger tank engines, 64007199 ;
goods tank engines, 72007999 ; goods tender engines,
80009999, Waestern Division B is used mainly by the
former Lancashire and Yorkshire Railway. [ts numbers
are :— Passenger tender engines, 10,000-10,699 ; passenger
tank engines, 10,600-11,199 ; goods tank engines, 11,200
1,999 ;  goods tender engines, 12,000-13,999. The
Northern Division & the Caledonian, Glasgow and South.
Western and Highland, and it takes ;- Passenger tender
engines, 14,000-14,999 ; passenger tank engines, 15,000-
15,999 ; goods tank engines, 16,000 16,999 ; goods tender
engines, 17,000-17,990,

Avraovcn the jury in the Sheriff's Court unammously
nequitted the driver concerned in the fatal collision of
July 28th at Haymarket Station, Edinburgh, Sir John
Pringle has apparently found no difficuity i coming to
the conelusion that the signal was against the train. Both
driver und signalman were positive that they acted rightly,
and Sir John said he was impressed at his ingquiry by the
manner in which the driver gave his evidence. Fortunately
for the signalman, the section of the line concerned is
protected by lock-and.block, which not only has no releas.
ing key but was proved to be in working order. Hence
the train that was standing in Haymarket Station pre.
vented the signalman there from giving train-ount.of-
section for it, and therefore from accepting the next
tranin.  A# the starting signal could not be lowered until
such ncceptance was received, there was corroboration
for the signalman’'s statement that the signal was at danger.
But that man had broken Rule 40 (a), and by not
keeping his home signal at ** danger,”” until the train had
heen brought quite or nearly to a stand, had allowed the
driver to get the impression that the starting signal was
“ofl.," To complete the misfortune, a driver on the south
line, owing to a curve, can see the north line starting signal
before hus own. That signal woas at ** elear ™" for another
train, and was evidently accepted by the driver as his
signal.  The report concludes with offering automatic
train control as the most pelinble remedy for preventing
aceidents of that character.

Tur rveport by Sir John Pringle on the collision of
November 20th between a passenger train and o light
engine outside Preston Station was issued on February 20th,
A light engine had ron reund the Whitehouse triangle,
rather than be turmed on“the turntable, and stood on the
up line at Whitehouse South Junectfon, waiting for the
crossover-road to be opened, so that-it might proceed to
Preston on the down line. The signalman said he moved
the points and then showed the driver a green hand
signal to start. This the latter did ; but his engine,
instead -of going through the crossover, remained on the
down line and so met, head on, a passenger train. The
driver of the latter and that of the light engine were killed,

Such aceidents are generally caused by one of two reasons :
(1) The engine does not go far nnnu%i and‘thus the points
are reversed in front instead of behitgl it ; (2) the signal-

man fails to move the points, andsyetigives an all-right
signal, Now, the evidenece is fairly conelusive that the
ongine in this case went far enough, and, nn*,in other
hand, the signalman was very emphatic that hie pulled
the lever, T %, vet another altornative, and one that
has occasionally occurred-—the man might have pulled
the wrong lever. No.  was what he wanted, and either
of its adjacent lovers Nos. 8 or 10— were free to be moved.
The moral pointed out by Sir John is that the aceident
could not have happened had there been a signal at the
points, as then the driver would not have moved until
the signal was lowered and the signal would not elear
until the points were set.  Attention is again drawn to
light engine movements being a comparatively fruitful
source ol accident in the past,

Notes and Memoranda.

L) ‘ 4 " W 1
NOME experiments carried out in America show that a

crowd of men pushing agninst a balustrade may exert a
horizontal pressure of 168 b, per foot run when they are
three deep.

Tre steamer Age arvived in Neweastle, Now South
Wales, at 7.15 p.m. recontly and by 8.45 a.m. on the
tollowing morning 13 hours  was ready for sen with a
cargo of 8000 tons of coal, thus constituting a port record
for rapid loading.  Four out of the gix high-speed electric
cranes on the Carrington wharf were employed in  the
work.

A coob deposit of soapstone has been opened up in the
Calentta district of India, and s producing a material
which shows, on analysis, a silica content of 63.6 per
cent., 32 .4 per cent. of magnesium oxide, and only 1.6 per
cent, of ferrie oxide and alumina,  The loss on ignition is
l.8per cent. It is said that a vein of better materinl has
been found in the mine.

OxE method of making an electrical earth connection,
i use in Ameriea, 18 to place a rivet in the end of a 1011,
length of lin. gas barrel. The pipe is driven into the
ground, the rivet punched out, and the pipe filled with
ordinary salt. A piece of copper wire is then foreed down
into the pipe and white metal poured round it to make a
connection with the pipe.

Tue electrieity supply companies, states our American
contemporary, the Electrical World, face a new problem,
rapidly gaining in importance in large cities and populous
centres, in the form of power-line interference with radio
broadeast recoption.  In localities where the interference is
at its worst publie sentiment ‘s growing so rapidly that
doubtless something will soon be done in an effort to
improve conditions,

True foundation stone of the largest Portland comoent
works in the United Kingdom will be laid at Bovans,
Northfleet, in the first week of March, The work s being
put m hand by the directors of the Associated Portland
Cement Manufacturers, Limited,  The new factory will,
according to the Chemical Trade Journal, have a produc.
tive capacity of 500,000 tons a year, which is equal to
nearly one-sixth of the total cement production of Great
Britain to-day.

CONSIDERABRLE progress was muade during last year in
the refining works of the Ural Platinum Trust, which is
now in a position to supply any kind of platinum, states a
Rosta Agency message from Moscow, Consequently, the
Commissarint for Finance has decided to operate inde.
pendently in foreign markets, and to establish direct con-
nections with firms working up platinum in various forms,
In this way, it s hoped, it will Lo possible to lessen the
difference botween wholesale and retail prices,

A COMPARATIVE test, mentioned in the Fuel Eeonomy
Review, of pulverised coal-fired boilers against mechanical
stokers and hand-fired boilers gave an increased thermal
efficiency of 16 per cent. in favour of the pulverised coal-
fired boilers.  The powdered conl was the same quality as
that employed for the stokers, so not only can cheap coal
be used, but less of this cheap coal 18 required. This
improved thermal efficiency increased the actual saving
in the seven months in gquestion to about £7600, or at the
rate of at least £13,000 per annum, a saving of approxi.
mately . 12d. per unit kilowatt-hour generated.

Tue Forest Products Laboratories of the Dopartment
of the Interior of Canada have been investigating the
problem of the holding power of nails. This feature of
nail deiving 15 of high commercial value.  Practically all
wood construction is dependent upon nails, and there are
many kinds of wood being used for building and other
woodwork, with the list constantly increasing.  Nails, too,
vary greatly as regards kind and size.  The cut.nail has
greater holding power than the wire nail, but s not so
easily driven, while the wire nail has its holding power
considerably increased when cement coated and barbed,

AxN interesting experiment in the way of really * central ™
heating is to be made in Berlin, where, for some time past,
attempts at the collective heating of several blocks of
buitldings from one and the same source has been attempted,
The question of expense, hitherto the stumbling block,
has been solved by using by-products. It is ealeulated
that one small power station can heat all buildings con-
nected with it within a radius of 1 to 2 miles, in exactly
the same fashion n= houses and offices are now lighted
and provided with water, light and gas from a common
source. It would merely mean decentralising the big
power stations and ecreating many smaller ones, and then
utilising the steam which has already been used in the
turbines, It is believed that a saving of some 30 per cont,
in the way of coals for heating purposes conld be effected
in buildings already provided with the central heating
system by just connecting their plant with the main
supply.

Evecrric lamps for coal miners are rapidly replacing
flame safety lamps in America. It is estimated that in
the United States about 200,000 electric cap lamps are
in use to-day. In 1911 approximately 45,000 flame lamps
and no electric lamps were in vse in the Pennsylvania
bituminous mines, which were then producing 35 per cont.
of all the sdft coal mined in this country ; by 1918 the
flame lamps hoad decredsed to 17,000, but the electrie
lamps totalled nearly 48,000, In Great Britain during
the same years the number of flame lamps decreased from
723,034 to 590,185 and the electric lamps mmereased from
4298 to 156,621, Inereased use of electric mine lamps
does not eliminate the use of flame safety lamps for gas
testing.  An experionced man can detect with o safety
lamp percentages of gas much lower than the explosive
limit, and thos ascortain that a mine atmosphere is bocom-
ing unsafe.  Also a flame lamp will not hurn in an ntmos-
phere that is greatly deficient in oxygen, and thus warns the
user to withdraw to a place of safety. For more than
three generations, states the annual report of the director
of the American Burecau of Mines, the flame lamp has
served the mining industry, has made possible the produe.
tion of millions of tons of coal that could not have been
mined without it, and has saved the lives of thousands of
miners, '

Miscellanea.

ArraNorEMENTS are boing made for the erection of a
distilling l}lnnt for treating 240 tons of shale a day near
Latrobe, Tasmania. The shale is said to contain 40 gallons
of oil imr ton, and if the first plant is a success it is to be
extonded to handle 1000 tons a day.

Tue municipal authorities of the city of Tallinn (Reval),
Exsthonia, have decided to install new and up-to-date water-
works equipment. The new works, which will be capable
of pumping and purifying 25,000 cubie metres per day of
water from the Upper Lake, will comprise sereening and
low-hift pumps, sedimentation basins, a Paterson rapid
gravity filtration plant, a pure water storage reservoir of
over 8000 cubic metres capacity, and high-lift pumping
machinery to raise the water to the city. The work,
which will cost £80,000, has recently been commenced and
is expected to be completed by the summer of 1927,

Tne report of the informal committee appointed by
the Board of Trade to consider and report on bulkheads
and water-tight subdivision of passenger steamships has
been published by the Stationery Office as a Blue-book,
The report includes the history of the examination of the
whole subject since 1920, explains the progress made
towards international agreement on certain requirements,
and gives the Committee’s present observations on pre
vious recommendations as to the permeability of compart.-
ments, their permissible length, and strength and con-
struction. There are in all three reports, the latest being
dated January, 1924,

From an anonymous donor Glasgow Technieal College
hag received a bank draft for £50,000, Intimation of the
benefaction was given in a letter from a firm of solicitors
read to the governors at a recent meeting, it being stipu-
lated that the money was to be invested, and the revenue
to be devoted to the interests of the College at the
governors' diseretion,  The announcement was warmly
applauded, and keen appreciation of the benefactor’s
act was recorded,  Another interesting gift snnounced
was from Lady Beilby, widow of Sir George Beilby, a
former chairman of the College, This is a pipe organ
belonging to her late hosband, which Lady Beilby has
offered to install in the College hall, paying the expenses of
the mstallntion, amounting to L7500,

Tue annual convention of the Engineering Institute
of Canada was held in Montreal, January 27th and 28th,
the principal topie of diseussion being the overcrowded
state of the profession and the lack of practical experience
of many of its members. The report of the Committee of
Apprenticeship and Training strongly emphasised this
condition and recommended that voung engineers, instead
of waiting to obtain responsible and well-paid positions
at the outset, shoald begin at the bottom and obtain
practical training in subordinate jobs, either with or with.
out pay, 80 as to secure a practical training which would
qualify them for advancement. This view was forcibly
emphasised by several of the speakers. The secretary’s
report showed a total membership of 5125. Dr. Arthur
Surveyer, of Montreal, was re-elected president.

Casvavries are reported from the London Zoo, where
fog often proves fatal to weakly tropical birds. Nearly
all the birds go off their feed through lack of light and sun-
shine, and their reduced vitality 15 not improved by sul.
phurous impurities in the air. Still, & healthy, hungry
bird should have the strength to resist fog, and so fogs are
to be fought in the tropical bird houses by the installation
of quartz electrie lamps, which do not cut off the stimulat-
ing ultra-violet rays. This form of artificial sunshine
should keep the small birds feeding and so give them
strength to go on living. Snakes and lizards in the Lighted
Reptile House laboratory make every effort to erawl into
the ravs and show signs of recovering their appetites.
An electric main is to be laid down the Broad Walk in
Regent's Park, and from this the Zoo hopes to bring light
to the cages where it is most needed.

Dunring the past year the grant made by the Mysore
Government for the Cauvery Dam, now known as the
Krishnarajasagara, was Rs. 10.91 lakhs and the outlay
amounted to Rs. 9.62 lakhs. Expenditure on the project
itsolf was Rs. 0.73 lakhs, bringing the total expenditure
on the project at the close of the year to Ra. 1,00 crores.
The masonry of the dam was, pccording to Indian Engi-
neering, extended Ly 100ft, towards the north and 100f1,
towards the south, making a total length of 6700ft. The
level of the dam was also raised in places to heights ranging

up to 17ft, The temporary weir gap and permanent
waste weir gap are left at 80ft., while one weir
at the north end was raised to the level of 106ft,

The storage in the reservoir was more than suflicient to
meet all uirements, The extent of land under cultiva-
tion below new channels of the Krishnarajasagara st the
close of the year was 18,212 acres, as against 17,674 acros
in the prece ing year. A large area has still to be brought
under irrigation, and the Government is anxious that all
available water should be fully used for the rapid extension
of irrigation.

AccorpiNg to Nature, Dr. W. P Davey, the research
physicist of the General Electric Company of Americn,
has produced a crystallised form of copper, the electric
conduectivity of which is 13 por cent. better than that of
ordinary pure electrolytic copper. Professor Bridgman, -
of Harvard, was the first to discover that copper could be
produced in relatively large erystals by the method of
slowly heating it in an electrie furnace, and then cooling
it equally slowly  On December 31st Dr Davey described
to the American Physical Society his success in producing
copper erystals nearly lin. in dinmeter and Gin. long. These
specimens could be bent without effort, but onee bent they
could not be straightened again. This is attributed to the
effect produced by the bending in upsetting the balance
of the atoms of copper., The erystals seem to readjust
themselves into small crvstals again, so that for all prac.
tieal pur it becomes a bar of ordinary copper, and
12 equally inflexible, By X.ray examination it was shown
that the prepared copper was simply one large crystal,
the atoms being arranged in regular rows from end to end.
When the erystal was hammered it lost its super-con.
ductivity. The new copper hns a greater conduetivity than
ilver,
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CLYDE NAVIGATION TRUST—DE-WATERING PLANT FOR GRAVING DOCK NO. 1
WALTER BRIDGES AND (0., WESTMINSTER, ENGINEERS
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AGENTS ABROAD FOR THE SALE OF

@he @ngineer

BUENOS AIRES.—Mrrcaerr's Boox Srome, §76, Cangallo,

CHINA —K—Klu.t AND Warsm, Limited, Shanghai and Hong
ong.

EGYPT.—(_‘.!m Exrress AGeENOY, near Shepheard's Hotel

FRANCE.—BoyveEAu Axp CaEvinLeT, Rue de la Banque, Paris.
Crareror axp Crie,, 136, Bld, St. Germain, Paris.

BELGIUM.—W, H. Smrre AND Sox, 78/80, Rue du Marché-aux-
- Herbes, Bruxelles, and 44, Rue Joseph II., Ostend.

INDIA.—A. 1. Comsrinas AND Co., Bombay ; THACKER AND

Co., Limited, Bombay ; Taacxer, SpiNk anxp Co.,
Calcutta.,

ITALY.—MagGrioNt ANp Brrini, 307, Corso, Rome ; FRATELLI
Treves, Corso Umbarto 1, 174, Rome ; FraTeLLI
Booca, Rome ; Urrico Hoerri, Milan,

JAPAN.—Maruzex Co., Tokyo and Yokohama.

AFRICA.—Wwum. DawsoN aAND Soxs, Limited, 7, Sea-street
(Box 49), Capetown.
C. Jura axp Co., Johannesburg, Eaat London, and
Grahamstown,

AUSTRALIA.—GorpoN aANDp Gorom, Limited, Melbourne,
Sydney, Brisbane, and Perth, &ec.
MeLviLLe AND Murrnew, Melbourne.
ATEINsON AND (0,, Gresham-street, Adelaide.

CANADA.—Dawson, Wwm., axp Sons, Limited, 87, Queen-
gtreet East, Toronto,
GorpoN aNp Gorem, Limited, 132, Bay-street, Toronto.
MoNTREAL NEws Co., 386-388, St, James-street, Montreal.
ToronTo NEWwWs Co., 42, Yonge-street, Toronto.

CEYLON.—Wwavartya axp Co., Colombo.
JAMAICA.—EpvcatioNarn Surpry Co., Kingston.

NEW ZEALAND.—GorpoN axp Gorom, Limited, Wellington
and Christchurch ; Upron axp Co., Auckland ; J.
Wisox Crara axo Co., Napier.

STRAITS SETTLEMENTS.—Krrry axp Warse, Limited,

Singapore.

UNITED STATES OF AMERICA.—INTERNATIONAL NEWS
Co., 83 and 85, Duane-street, New York ; Susscrir-
1108 News Co., Chicago.
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Roller Bearings for Heavy Loads,

Tuat the application of roller bearings under
heavy loads presents many interesting and impor-
tant physical and practical problems, but that
a very considerable number of those problems
is still unsolved, must, we think, be the general
verdict on the case presented in Mr. Dahlerus’
recent paper before the Institution of Mechanical
Engineers. From the cvidence provided by the
discussion it is obvious that many engineers have
in the past had reason to distrust roller bearings
for the support of heavy loads, and that an even
greater number in the present are, from experience
or by tradition, inclined to shun them or at least
view them with suspicion. This attitude on the
part of users has undoubtedly arisen from the
fact that early patterns of heavy duty roller bear-
ings frequently failed—almost tragically in some
instances—to fulfil the claims made for them. It
continues in force to-day to some extent because
many possible users are vnaware of the extensive
improvements that have been made in roller bear-
ing design and construction dufring the past nine
or ten years. The attitude has certainly lost some
of its justification, but when all the evidence that
has been presented to us is reviewed and sifted it
cannot yet be said to be wholly out of date. In
light of Mr. Dahlerus’ very candid presentation
of the case for heavy duty roller hearings and the
eriticism and amplification of it to be found in the
discussion, it is evident that these hearings still
fall short of constructional perfection, that the
benefits to be derived from their use are still open,
in manv instances, to determination, both as to
their nature and amount, and that much uncer-
tainty still prevails concerning their accompanying
disadvantages. The most that can, for the
present, be said with assurance, is that roller bear-
ings have now reached a stage in their evolution
which is such that engineers ought to reconsider
and test afresh any adverse judgment they may
have formed on their merits as means of support-

—— w3 e

ing heavy loads under a wide variety of conditions.

There is one very important point, fundamental
to all applications of roller bearings for heavy duty,
about which a precise and authoritative statement
would seem imperatively to be required. No
attempt has been made to hide or deny the fact
that the durability of ball and roller bearings is
dependent upon the fatigue-resisting qualities of
the materials employed. The area of contact
between the balls or rollers and the races is very
small. The stress, even for a moderate total load
on the bearing, is therefore proportionately high.
With each revolution any given point on the race
is subjected to repetitions of the stress, the number
of which depends upon the number of the balls or
rollers in the bearing. In an electric motor running
at 720 revolutions, the number of stress applica-
tions on any point of the outer race may, accord-
ing to Mr. Dahlerus, amount to about ten million
in twenty-four hours. It is to be inferred that
ball bearings can be designed to support this
repeated loading with some assurance that ultimate
failure by fatigue will not occur, that the stresses
applied to the balls and races will not cause the
bearing to fail merely by their repetition. With
roller hearings, however, the position is different,
or so we gather from what Mr. Dahlerus has both
written and said. For the present, no general
guarantee, we infer, can be given that the applied
stresses in roller bearings fall below the fatigue
limit. Indeed, in many instances, it would seem.
such bearings can only be designed within reason-
able dimensions by incurring stresses that exceed
the fatigue limit. In such circumstances, the life
of the bearing is definitely limited from the outset,
and failure will occur after a restricted number of
stress repetitions. Experiments on the durability
of roller bearings as affected by the fatigue-
resisting properties of the materials of which they
are constructed are, we understand, in progress.
A full and early statement of the results arrived
at is greatly to be desired. Lacking it, the average
engineer, who likes to know the extent to which
trust in the components he uses is justified, eannot
be expected to apply roller bearings with con-
fidence. One speaker, on Friday of last week, with
some such thoughts as these in his mind, boldly
asserted that ball and roller bearings were un-
mechanical devices. Such statements will con-
tinue to be made, to the great prejudice of these
appliances, until the true position is established.
Having obtained satisfaction on this fundamental
point, the engineer contemplating the use of roller
bearings for heavy duties will naturally seek
definite information regarding the benefits to be
derived from their employment. On this subject
the position is for the time being scarcely more
clear than it is in connection with the question of
durability.  Increased all-round experience is
badly wanted, but from what has already been
obtained it would seem that in some highly im-
portant applications the chief advantage of using
roller bearings is not the obvious one, the reduc-
tion of journal friction, but some secondary con-
sequence. On railway rolling stock, for instance,
it seems to be definitely established that the use of
roller bhearing axle-boxes practically eliminates
the occurence of hot hoxes and all the dislocation
which they entail. It is stated that this charac-
teristic provided the prime reason for the adoption
of roller bearings on American sleeping coaches,
and that the vehicles so fitted have run 300,000
miles without a single hot box being found. The
reduction of journal friction would appear to be of
secondary importance. Moreover, the evidence as
to whether there is any such reduction is not
altogether convincing.  From Sweden, Finland
and elsewhere on the Continent, savings of 11 to
I4 per cent. in the coal consumption and up to
90 per cent. in lubricant have been reported follow-
ing the adoption of roller bearing axle-boxes.
But the very careful tests made on the Midland
Railway, under conditions almost as comparable
as it is possible in practice to secure, failed com-
pletely to show any saving of coal, and indeed
gave the coal consumption with roller bearings as
being more than 8 per cent. greater than with plain
white metal bearings. Apart from the reduction
or increase of journal friction after the train has
acquired a steady speed, we have to consider the
effect of roller bearings on the starting resistance,
a matter that obviously may be of great practical
importance in the case of short distance, stopping
trains. The evidence, British and otherwise,
would seem to be unanimous in indicating a very
considerable reduction in the starting effort when
roller bearings are fitted. It is to be noted, how-
ever, as Mr. Hyde has pointed out for the case of
tramway cars, that the work spent in accelerating
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a train from rest is affected by other factors besides
journal friction, and that a reduction of even 80 per
cent. in the starting resistance produces but a small
and quite disproportionate reduction in the energy
expended in getting the train up to speed. It
may cost as much to start a train from rest as to
run it for 50 miles at a steady speed. The bulk of
the expenditure is, however, to be ascribed to the
cffort required to accelerate the mass of the train,
and will not be affected by a reduction of the
journal resistance even to the vanishing point.
Next to the use of heavy-duty roller bearings on
railway rolling stock, chief attention has been
given to their employment on rolling mills, It
would appear that on mills running continuously
in one direction, roller bearings save from 30 per
cent. of the power when the mills are under load
to 70 per cent. when they are running light. The
scope for their employment in their ostensible
capacity as anti-friction devices is considerable in
the case of rolling mills, for as much as 90 per cent.
of the power taken to drive the mills may be ex-
pended in overcoming the friction at the roll
journals. From the results of various tests on
rolling mills fitted with roller bearings, it seems that
the opportunity provided is not missed. It is not
certain, however, whether even in this application
the virtue of the roller bearing derives from its
friction-reducing capacity. Its virtue may merely
be made obvious by the imperfection of the ordinary
rolling mill bearing. These bearings, it has been
said, cannot be properly lubricated. If they could
be, the roller bearing would probably find it
difficult to establish and sustain the superiority
which is now being accorded to it by certain rolling
mill engineers.

Progress in the design of heavy duty roller hear-
ings will no doubt continue, but it will, we think,
be almost wholly in the direction of improvement
in the mechanical features of the bearings and not
in the further reduction of their frictional resistance.
There is little or no room left now for such reduection,
but there is still wide scope for an improvement in
the durability, for the curing of minor defects
such as those yet manifested on occasion in the
cages and for increasing the ease with which the
bearings may be applied to or removed from the
parts which they are to support. The develop-
ment may be slow, particularly in the all-important
matter of improving the durability. For the
present it would almost seem that the immediate
task is not so much to improve the durability as
to remove the suspicion that the lack of durability
commonly credited to the bearings is fundamental,
and that it is a necessary physical consequence of
the features on which their anti-friction property
depends. Equally important, so we conceive it,
is the development of a sound basis of comparison
between the ball or roller bearing and the plain oil-
lubricated bearing. We have at present little or no
knowledge as to whether the mechanical bearing and
the oil-borne hearing present two physically differ-
ent methods of reducing the frictional loss between a
rotating shaft and a load applied to it. Analogy
would suggest that the balls and rollers may be
regarded as replacing the oil molecules when the
lubrication is of the boundary type, but analogy
in this instance is probably misleading. From all
points of view, from the purely practical to the
purely theoretical, there is abundant room for
the investigation and development of mechanical
anti-friction bearings. Mr. Dahlerus’ frank account
of the present position should do a great deal to
clarify the outlook. If he has succeeded in re-
opening the minds of engineers to an interest in
the subject, and in removing some of the prejudices
formed by early unfortunate experiences with
roller bearings, he will no doubt regard himself
as well repaid for his candour.

Electricity in Mines.,

“THE mining industry,”” said Major E. Ivor David,
in a paper read last week before the Institution of
Electrical Engineers, “is at the moment very
much before the public as a wasteful and un-
scientific example of private enterprise, so that a
few notes on efforts to achieve efficiency and some
results of tests made with this end in view may be
of interest and may possibly prove that the industry
is not so black as it is painted.”” While some believe
that nothing short of nationalisation can make
any material difference to those who work in the
mines or to the consumers of coal, Major David
was able to demonstrate that marked improve-
ments in the operation of mines can be brought
about by the utilisation of electricity. Compressed
air, however, plays an important part in the work-
ing of the South Wales collieries with which the

author is concerned, because electricity cannot be
used at the working face, and the discussion on the
paper very naturally raised the question of whether
it should not be possible in the future to employ
electricity on a more extensive scale underground.
In a modern South Wales colliery in which 2000
tons are raised to the surface per day from a depth
of 600-700 yards and in which electrically com-
pressed air is used for cutting, conveying, inbye
haulages, and pumps, no fewer than thirty-two
units are used per ton of coal raised, and it will
therefore be seen that the cost of power is not an
inappreciable item in the total cost of gaining the
coal, although under different conditions from those
prevailing at the particuiar colliery considered, the
power consumption might be very much less. In
considering figures of this nature it is well to re-
member that one of the principal effects of electrifi-
cation is to reduce at the pit head the amount of
unskilled labour and to replace it by a few skilled
hands who are very much less difficult to manage.
Electrical plant offers the additional advantage of
enabling the actual consumption of every machine
or group of machines to be continuously recorded
and any waste to be checked, whilst the plant also
retains its high efficiency without constant adjust-
ment and renewals. The author’s results show that
whenever accurate records are available, electrifica-
tion of the machinery at a colliery can be proved
to be a sound commercial proposition. The reduc-
tion in pithead costs resulting from a highly effi-
cient plant is appreciable, although the total cost
of power is small compared with the labour costs at
a colliery and the usual method of costing makes it
diffienlt to prove the reductions.

From the point of view of engineers who con-
template electrifying collieries, Major David’s
paper i8 of considerable value, for it discusses a
number of practical problems that arose in con-
nection with the Powell Duffryn scheme. The
author explains, for instance, that he discovered
some few years ago that salient pole synchronous
motors could be used for driving high-speed two-
stage air compressors without employing a friction
cluteh, the actual starting torque required for these
machines having proved to he considerably less
than that specified by the manufacturers. Nothing
that has been introduced into electrical engineering
within comparatively recent years has proved more
useful, under certain conditions, than the svn-
chronous motors which can be started with prac-
tically the same ease as induction motors. The
nse of these motors overcomes, or at any rate
minimises, the power factor difficulties which at
collieries are often very troublesome. Although
these motors are now far from new, they are not,
in our opinion, always used to the extent they
should be, and those who may have any doubt as
to their suitability for colliery service would be
well advised to consult Major David’s paper. As
the author has employed salient pole motors for
some of his drives, there was a tendency in the dis-
cussion on the paper to argue in favour of the
cylindrical rotor machine, but the type of motor
that should be utilised is surely governed by
conditions. Engineers do not argue over the
relative merits of squirrel-cage and slip-ring
induction motors, for it is perfectly well realised
that the type of machine that should be chosen
is governed mainly by the starting torque which the
particular job demands, and as far as we can see
the same consideration applies very largely when
dealing with salient pole and ecylindrical rotor
synchronous motors. Better ground for argument
I8 perhaps to be found in the author's statement
that up to a distance of 5 miles compressed air can
be transmitted with the same efficiency as elec-
tricity. To this statement, however, electrical
engineers have, of course, a very good answer,
namely, that although the transmission efficiencies
in the two cases may be on a par, the conditions
are very different when it comes to utilising the
power. That electricity is useful in the mining
industry is now pretty well agreed, although quite
a number of inining engineers seem to doubt
whether it is advisable to spend money on electric
winders ; but as more is done in the way of supnly-
ing groups of collieries from a common power
station the electric winder will in all probability
come nto more general use. As Major David
shows, if the generating plant supplies a single
mine the diversity factor is low, whereas if it sup-
piies a number of mines it is relatively high. For
cingle deep mines therefore the electric winder.
which may take anything up to 50 per cent. of the
total power of the mine, may not be justified : hut
if mines can be grouped and their power plants
may be interconnected or the power be generated
at one or more central power stations, the superior

economy of the electric winder can be utilised to the
fullest advantage.

Last year it was stated by a well-known authority
that only 11 per cent. of the coal raised m England
and Wales is cut by electrical machines, and elee-
trical engineers have therefore good reason to wish
for a more extensive use of electricity at the working
face. The desirability of electric lighting in the
rondways and at the working face has often been
disenssed, for the miner frequently works in semi-
darkness. He, however, 18 a very conserva-
tive person, who is not easily induced to take
to new schemes, even if it can be shown that they
are safe and that if introduced they will facilitate
his work. Nevertheless, it is to be hoped that
Dr. Thornton's investigations deseribed in a paper
which he read before the Institution of Electrical
Engineers in 1924 will ultimately lead to better
lighting in mines if to nothing else. Dr. Thornton
showed, among other things, that if alternating
current with a periodicity of 160 eyeles per second
and at a pressure of 15 volts were used for lighting,
ignition of the most explosive mixture, i.e., 10 per
cent. of fire-damp, would involve the breaking of a
circuit carrying 175 amperes. There should be no
special difficulty in increasing the frequency of a
small proportion of the power from 50 to 150
periods or even more, but it is, of course, essential
before introducing electric lighting into fiery pits
to ensure that the results of Dr. Thornton's investi-
gations will hold good under practical working
conditions. At a discussion in Glasgow on Dr.
Thornton’s valuable paper, Mr. F. Anslow referred
to a very ingenious scheme which would appear to
permit of electric lighting in places where elantriti:iv
is not generally permitted. The current, he said,
was generated at a periodicity of 400 cycles by a
small self-contained wunit consisting of an air
turbine and small generator enclosed in the lamp
casing. The unit, Mr. Anslow went on to explain,
had heen designed so that it could be connected to
any underground compressed air system, and it
was perfectly safe. Whether this scheme has 'm
beyond the experimental stage we cannot say. ‘The
idea, however, seems to be perfectly sound, and.
assuming that the miner could be induced to adopt
it, it would appear to go a long way towards solving
the lighting problem in fiery mines. Good lighting
would go a long way towards alleviating the
uncongenial conditions in the mine, and inelk-
dentally it might possibly make the miner more
happy and contented.

Locomotive Engineers.

TaE subject of locomotive engineers as such
received attention by more than one speaker at
the annual dinner of the Institution of Locomotive
Engineers, which was held on Friday, February
20th. In the first place, that veteran railway-
man, Sir John Aspinall, in proposing the toast of
*“ The Institution,” spoke at some length on the
all-important matter of training, centring the main
point of his remarks on the possible disadvantages
which might arise owing to the separation of the
mechanical and running departments. Sir John
asked if, under this comparatively new order of
things, it were possible for young men who were
serving their articles in the shops under the chief
mechanical engineer to gain running experience on
the footplate, and that of repair work in the sheds!
This is a very important practical consideration,
and we were glad to hear from the president, Mr.
J. E. Anderson, that on the London, Midland and
Scottish system such training is open to those who
desire it. There can be no doubt that, in general,
practical footplate work and running shed expe-
rience form essential factors in the training of the
locomotive engineer, especially when positions
abroad are contemplated, and all who have the
interest of locomotive engineering at heart must be
fully in sympathy with Sir John's remarks. In the
past our locomotive men have undoubtedly attained
the high position which they hold in the world
of engineering, and of that appertaining to loco-
motives in particular, through the excellence of the

-all-round tuition they have received in our great

railway shops, and the very flattering reference
which Mr. W. Whitelaw made to the locomotive
engineer must be a source of satisfaction, not only
to the men with whom he has been perﬂnnnlly
associated, but also to those who have been
responsible for their education and for the
system which in the past has made it possible for
men to get so complete a knowledge of their art.
Mr. Whitelaw spoke of his long association with
railways, and in particular of the number of loco-
motive engineers with whom he had come into con-
tact, and said *“ T can safely say I have never been
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let down by one of them.” That testimony, coming
from the chairman of the London and North-
Kastern Railway, is certainly something of which
the profession may be proud. '

The service efficiency of British railways has
always been maintained at a high standard. We are.
when we consider the great aggregate annnal train
mileage attained, singularly free from traffic delays
which can be attributed in anv degree to the failure
of our locomotives. This fact in itself is sufficient
to show how ably those responsible for our loco-
motives fulfil their task. The locomotive engineer.
like the engine itself, is our servant. Both are at
all times in the public eye. The failure of one is
immediately reflected in the behaviour of the other.
It is only when we experience some unexpected
delays on our journeys that we realise the great
importance of absolute reliability, which happily
for us our locomotive men so fully appreciate.
Reliability in service should ever be the chief corner
stone upon which is built the main fabric of the
motive power department. Fineness in design,
and economy in operation and maintenance, are
features worth striving after, but it should at all
times be remembered that those who provide public
facilities are wise not to take risks for the sake of
small gains. Our locomotive engineers act on this
axiom, and it is chiefly for that reason that we are
to repeat again Mr. Whitelaw’s words, =0 seldom
“let down.”

A Proposed Submarine Tubular
Railway.

Yer another proposal has been put forward for

L

providing direct raillway communication between
this country and France. It is the invention of a
Frenchman, Commandant J. Veyrier, and was

desceribed in the issue for January 3rd of our con-
temporary, Le Génie ("ivil, from which source the
tollowing particulars, as well as the illustrations that
accompany them, have been obtained.

The suggestion is to construct two parallel tubes
of reinforced conerete supported on a series of piers—
see Fig. 1—also of reinforced concrete, sunk to the
bed of the Channel and secured in position by means of
piles driven through their feet, the piers being made
hollow =0 as to afford access to their interiors. On
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necessary to give them an additional weight of 9 tons
per lineal metre, and it is proposed to do that by
giving them the cross sectional form shown in the left -
}LE_I.IHI half section in the left-hand top drawing in
hgz E a form which, it is remarked, would give them
additional strength to withstand such accidental
shocks as having a heavy weight, such as an anchor,
dropped on to them.

~ From the illustrations it would appear that it is
mmtended that the piers, at any rate while they are
being got into position, should have a shaft |u'njt~‘:c‘-tinu
upwards above the level of the sea. Otherwise it
would seem impossible for the piles to be driven
through their feet, for a depth of 180ft. of water is
greater than that at which a diver can work for any
length of time, even if he could stand the pressure -

il
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the action of the waves as well. Then, too, would be
the fact that trawlers could not be operated across
the lines of the tubes.

SIXTY YEARS AGO.

IN 1865 the old Blackiriars Bridge across the Thames,
a fine Portland stone structure begun in 1760 and com-
pleted ten years later, was being demolished and a new
bridge, the ornamented wrought iron, cast iron, granite.
Portland stone “* Venetian Gothie ' structure, designed
by Mr. Joseph Cubitt, which we have with us to-day, was
being erected. There was apparently no sentiment shown
over the destruction of the relic of the past, such as is
being exhibited to-day in connection with the suggestecd

-
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FIG. 2 -ARRANGEMENT OF PIERS, TUBES AND JOINTS OF TUBULAR RAILWAY

the line which it is proposed the tubes shall follow, the -

maximum depth of the water is said to be nowhere
greater than 55 m., or about 180ft. 6in. The highest

point on the tube structure would come at about

20 m., or, say, 65ft. 6in., below the surface of the sea,

nearly 80 Ib. to the square inch—at all. In any case
there would have to be special packing arrangements

for the piles to prevent the influx of water.

which it is considered would provide sufficient cover

of water to enable the safe passage over the tubes for
vessels of the greatest draught either existing or to be
built in the future.

The idea is to sink the piers, which would each
weigh 600 tons, at 200 m.—656ft.—apart and some
175 of them would be required. Apparently the
tubes are to be all in one piece between the piles,
s0 that they all would have a span of 656ft. When
laid in position the inventor proposes to lighten them
=0 that they may be subjected to an upward thrust
from the water equal to one-half the maximum rolling

The sections of tubes, which would have their ends
closed and be furnished with adjustable water ballast,
would be towed into position by tugs and gradually
sunk until they reached the required depth by letting

time supporting them from the tugs. The operation

demolition of Waterloo Bridge. On the contrary, it was

stated in an article in our issue of February 24th, 1865,

of fixing the tubes would, it is explained, be begun

in the middle of the Channel and continued both
ways towards the coasts. It would therefore appear,

not say so, that it would be necessary to set the piers
and fix sections of tubes alternately, for otherwise

""Tue Endingan”

FIG. 1- PART TILAN

loadd which they would have to carry in service. Ior
a single line of railway the tubes would have to have
an internal diameter of 5m., or, say, 16ft. 5in.
Commandant Veyrier caleulates that reinforced con-
crete tubes with that internal diameter would, in
order to have zero buoyancy, have to be given a
thickness of 0.7 m. The maximum rolling load -
if the Decree of January 8th, 1915, be taken as apply-
ing—would be 6 tons per lineal metre uniformly dis-
tributed. It would therefore be necessary to give the
tubes, when erected in position, an added buoyancy
of 3 tons per lineal metre. Tubes with a thickness of
30 em. would be capable of resisting an external

pressure resulting from an immersion to a depth of
20 m. or more, but they would have a buoyancy of

12 tons per lineal metre. In order to obtain a buoy-

ancy of only 3 tons per lineal metre it would be

Swaiin 8o

AND ELEVATION, AND CROSS SECTION OF PROPOSED TUBULAR RAILWAY

that there was nothing to regret in the fact that the old
bridge was being removed. The foundations for the piers,
it seems, had been formed with few precautions to provide
a suitable bed for them. For seventy-five years, however,
they gave no trouble. So long as old London Bridge
existed its closely spaced " starlings " dammed up the

more water into their ballast tanks, and at the same | water to such an extent that the scour of the river at

Blackfriars, three-quarters of a mile higher up, was ren-
dered innocuous. About 1831 old London Bridge was
removed, and the foundations of Blackfriars Bridge began
to give trouble by subsiding. One of the arches cracked

vears the bridge was in use with the defective arch sup-
ported on heavy timber trusses, In its day the old bridge
was deemed a magnificent structure, but at the time of its
demolition it was deseribed as presenting few points worthy
of imitation. Its Portland stone was of the very finest

quality, having been taken from veins long since exhaunsted.

But the workmanship generally was poor, the jointing of
the voussoirs especially being defective. The haunches

“were disproportionately heavy, and it was questioned in
~our article whether the architect who designed it knew

anything whatever of the mathematical principles involved
in the construction of a stable arch. The bridge cost
£151,000, an exceedingly moderate sum even allowing
for the higher value of money in the eighteenth century.
Its removal presented considerable difficulty. In faet,
we doubted whether as much skill, prescience or inven-

tive power would be required for the erection of the new

bridge as was being displayed in the removal of the old.
Of the new, the existing Blackfriars Bridge, we wrote that

its entire design was handsome enough and that it was

probable that the bridge might rank on terms of equality
with any other on the Thames. That judgment would
hardly be repeated to-day, for in Rennie's threatened
structure higher up many of those seeking to save it see
the finest example of a bridge of its kind in the whole

- world,

the method of fixing which it is proposed should be

employed, and which is illustrated in the right-hand |

drawing in Fig. 2, could not be used.

The shore end, it is suggested, might terminate n
a wet dock, which, when the last tube was laid and
its passage through the wall of the dock made water-
tight, might be pumped out.

The whole scheme is ingenious, but several dis-
advantages are apparent, the chief of which would
be the keeping of the tubes water-tight.
that the constructional difficulties could be over-
come, there would still remain the fact that there
would be some 350 joints, each with a peripheral
length of nearly 60ft., and the majority of themn sub-
jected to a pressure varying betweeen 30 Ib. and 40 Ib.
per square inch and subjected also to vibration caused

Granting |

| l)nrtinnn of added elements on the electrical conductivit
I |

UniveEnrsiTy OF LONDON : ADVANCED LECTURES IN METAL-
LURGY.—A course of four lectures on ** Chemical Combination in
Metallic Alloys and its Nature ' will be given in the metallurgy
department. of the Imperial College, Royal School of Mines,
Prince Consort-road, South Kensington, S.W., 7, by Professor
C. A, Edwards, Professor of Metallurgy at University College,
Swansea, at 5.30 on Tuesdays and Wednesdays, March 3rd,
d4th, 10th and 11th, 1925, The following is a svllabus of these
loetures :—Discussion of some of the physical properties of
meotals from the point of view of their positions in the periodic
table ; the electron theory of chemical comhination and its

application to alloys ; absorption of grses by, and their solution

in golid and liquid metals ; the diffusion of gases through metals
ot ordinary temperatures, and a consideration of the mechan-
i« of these processes ; the influence of diffusion on recrystallisa.
tion, and the migration of undissolved constituents in alloys ;
the nature of solid solutions and the effects of equintomic prﬂ:i
an
ardness of alloys. The lectures, which will be illustra with
lantern slides, are addressed to students of the University and
to others interestad in the subject. Admirsion free, without

by the passage of trains and, near the shore ends, by | ticket.
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THE ENGINEER

The Four-cycle Marine Oil Engine.*

THis paper deals with the latest Lype of Burmeister |
and Wain oil engine, the first single-acting four-stroke
engine of which type was completed about 1920 and
has since vielded excellent results under test., The
author s npininn 18 that a mam ol erngine |'r|HnI‘ miuist
be run for at least three vears in order to ascertain
1ts l_lllulllil‘m and that the thaird vear decides whether
the mmstallation good mdhifferent, Results |
obtained on trial trips and maiden vovages are prac. |

I= 0r

FIG. 4 CRANKSHAFT FOR 6750

freally of o use wil hout o TR critieal mvestigatiion
ol the Inm'illl'n‘:_"a.

DETAILS OF DESIOGN.

('ylinder Head Liners,
shown i Fig. 1, page 246, has a flat top with vertical
sides, and open bottom, corresponding with the cool-
ing water jacket, |If bhe east 1n a convenient
manner and 15 easily cleaned. The bottom of the
cvhmder and the part which does not act as a wearing
surface 12 cast 1 one with the head, and 12 nbbed to
the upper part of the vertical sides by four flat webs.
It will be appreciated that the bottom of the eylinder
and ats upper part can expand freely out from the
The tour
fuel—are
are offset

ci el The eyvimder cover

CHI

fixed centres formed by the valve bosses.
valves —for exhaust, inlet, starting, and
arranged withim the eylinder bore, but

from the centre, =0 that there 18 a good distance
between the valves, and contact casting stresses are
not set up. In all the engines built sinee 1920 with

this type of head, no cracked eylinder cover has been
experienced.  The covers are grouped together in
threes and fours for the six and eight-eviinder units
respectively—see Fig, 2o and the two imner cvlinder
heads are coupled together by steel stavs. Steel
stay bolts pass down through the joints between the
cvimder heads to the bed-plate, and transont the
total pressures on the evhinder cover to the underside
ol the eross girder of the '!H'ut-|l|.'|h' close to the man
bearimgs, The evimder iner 15 a plan evhndrieal
casting, flanged at the top and secured to the cover
by serews, It 15 turned smooth both mternally and
externally, and 13 reduced m thickness towards the
hottom end. A eviinder jacket s provided round the
Imer, with o flanged jomnt on the anderside of the
cyvimder head, and the jacket 15 made tight at the
bhottom of the hner by the usual rabber ring connec.
tion. A free water cooling space 18 given, and there
are no heavy masses of metal to restriet the flow ot
heat away from the eyvhinder walls, It may be noted
that the liner jomt does not transmit the piston
load, and does not work when the engines are running,
as it 18 only exposed to the combustion pressure and
that of the cooling water. This joint 18 made tight by
two faced and ground spigots, and with a view to
obtaming effective control over the tightness of this
flange, which cannot be watched from the outside, a
detector hole m Fig. 1] mto the
recess between the spigot= and communiecates with the
atmosphere. Any failure, either from the combustion
or water sides, 15 thus quickly detected.
islons. The <hown
Fig. 1 - has a coneave crown, and 18 secured to the
piston-rod flange by heavy studs. Such a design
(nables the load to be transmitted from the piston
to the rod without bending the I,rl.'-['l” wall, The
puston rings are placed elose down near the flange and
the lower ring is arranged as a scraper ring. \When the
crown 18 subjected to the high temperature of the
combustion gases, it will tend to be distorted, as shown
Ly the dotted lines, namely, hfted in the centre and
expanded at the top, In view of these stresses, the head

12 . borecd

shown

piston also Im =ection 1n

* Bummary of a paper read v Mr. H. H. Blacha before tho |

Institution of Enginecrs and Shipbuilders in Scotland, February
24th, 1925,

All
the rings are htteddl to that jrart ol t he Piston nol
.-:u||_1|-r~1-1+| to detormation,

has o conieal top with walls of cqual thickness,

0 that o very small clear
e I""I‘L"-T‘I"Ii thaee |m|~1u|t andl :"-.|hlu|-'l' ‘“1” b II'*"‘JI.
*”'Il* IIIIII'H'HlI]I'_' o1l enters al the bottom end nf the
liner and the lubricators are so arranged that the
piston receives 1its charge of o1l in the bottom position,
the seraping ring carrving the oil upward and dis-

tributimg 1t over the cvimder walls. The pistons can

. lH‘ Ht'I'JIHL:--iI 1=1|‘|u~|' i .”| Or wator '.”,.Il“21

(rank Casing and Colvumns

Mg, 2

’H‘H' Imiain I'H]IHIHI'H Hiie

1M twao parts

SO0 the lower part forming the

5.H.P. DOUBLE - ACTING ENGINE

crank casing, which eneloses the foreed labricated
moving parts, while the upper part takes the form of
n dhistancee RLLEA mserted between the L= of the
lower columns and the underside of the evhinder
heads. A hght ecast 1ron tray 18 proy iled at the Lop

of the lower columns. A tee-shaped ecross section is
l'lll]llll}'i‘ll. which |'rf'|"||||'|.~n the columns to be machine
moulded, Kach stay bolt has an imtermediate nut
which fits into a recess in the eylinder head at the top
of the distance preces.  This nuat to give
mitial tension to the bolts III.II'}Il,'_’ erection, while the
By employ-

tl.hl'qi

1=

topmost nut secures the eyvhnder heads,

As cam-shalt
drive 1= '|1|=||*|~1| at the centre of the engine between the

shown in Fig. 2, the gear for the

two groups of eyvhinders, and 1s enclosed, with the fuel
jrunngos andd Inana'uvring gear |r|m'wi. at the tront ol
the columns. It mayv be noticed that the main bear
ings are kept short, the length being fixed with a
VW Tn'n-'rmtmlllli:_'“ :llll]li" space for both the stay
bolts HHI| Lthe maim IFI'H:IIIII:_' hlnir-c. and to Cnsure ||IH—|
the evenly distributed load is not interfered with Iy
shaft deflection. No undue wear of bearing has been
l'F'l"I‘II'I:If'WI_

,'l.’-r.'.'iu :H‘J'Hi:‘} fn‘urr; i':’uf'r'.'.ru.-i:r; l'r;'rf.r.r', 11”““'“\,'}'”“:
Ly

adjust the engine for ahead or astern position, and

takes |:r|||f'l' h."" manipulating two handles, one
one which admits starting air, cuts 1t off and admits
tuel when thrown further over. This last-mentioned
handle 15 a twin handle, which enables each group of
cylinders to be operated separately, but usually
both handles are moved together. Mancuvring s
accomphished from the lower platform. A new form
of governor 15 fitted., which acts direct on the tuel

jrumjp suction 'I.'J'Ii‘l.l“x. and contributes towards mmnain-

taining a regular engine speed in a heavy seawav.

Fuel Imjection.—The Burmeister and Wain Ly pe
of fuel valve 15 fitted with air mjection, and a three-
stage type of air compressor 18 fitted, which is P laced
at the end of the engine and driven direct from the
crank shaft,
cooling water |Passing Iiu'-nluh Lubes., are used. andd

Intercoolers of nln|1|r' surtace. with the

:||-=n =OrVEeE A n|| nrul water ‘*"f‘+'|'|'-"l’|*'!"-. Thr' HIT Ciin -

pressor valves have a bronze seating, with a hLght
nickel steel dise valve and a flat spiral spring,
[ nspection cand Dhismantling, In the latest design

here deseribed, the erank casing 15 made in halves, so
that the pisten may be lowered mto it and swung out .
For the [P yOsee o1 CXHITMInNnINgY the ]ll'-tfilll-._ Arrange-
ments are made whereby the cyvhinder casing can bo
raedd and the mston turmed down tree of the casing
for cleaning examimation. I
that pistons be overhauled after one
veurr = servicee, whieh work ecan be done by the engine.-

convenient anl

=

||*|'1||n||ii*r||||*||

room stnll,
NINGLE-ACTING JUNGINES.
In the new type of engine, the full benefit ol
i,”__r];. $.|-rr-1| *-!.ll‘l'll_ w el LrIV e |1I'H|HIT'THIIIII| Iill;_*fi'

|||H—~1'-|.Hrut‘l. 15 oblaimed I.I'_"- illli'fI'TIII.'_' A long stroke
nnl ncrease of weighi 11
t he l'_'-.'|n|rh'|‘ head 1 Iastrated. the valves are so |b|nq'r'1l

without LNNeCes=sary =0

that exhaust and mlet can take place at high piston
speeds without obstruction.

The table Ziven on page 248 shows what POWErs can
l'u‘i'\;|ﬂ'i‘h‘r! from the latest '|I"L'[H‘Hfl‘l'lg_"jllf"f”'l'h-lltll single
and twin-serew mmstallations. The figures tabulated
Are those obtained on a short trial trip, but are
which will be developed under normal con-
By employving supercharging, the

1ot
Ill'lt'q.l"ll""-'
chitions

Aal =en.

6750 S.H.P. DOUBLE - ACTING

FIG. §

ing the design outlined above it has been possible to
build light engines with a very long stroke. With
such engines, suitable piston speed and horse-power
is obtained with low revolutions, enabling the ordinary
propeller for slow-running single-screw cargo ships
to be used. Small engines have a stroke Z.5 times
the evlinder bore, and larger engines twice the cylinder
bore. These long-stroke engines are characterised
by exceptionally good combustion, low temperature
of exhaust gases and a fuel consumption of 0,278 Ib.
of oil per indicated horse-power hour. In the Bur
meister and Wain engine eylinder diameters have been
ratio 18 varied to
The erank

standardised and the stroke-bore
st the |*1-|{|1"H-||||~n1-: of dhitferent .-'|||[1:-=.

shafts are built-up like that, as shown in Iag. 4.

ENGINE FOR THE MOTOR LINER GRIPSHOLM

powers given in the table may be increased by 10 per
cent. and over. The smaller sizes of engine are of the
trunk tvpe without erossheads, and with these engines
the lubricating oil required has, by usze of special
FINEs, heen reduced to | gramme per imdicated horse-
power for the main engines, including all the o1l used
in the engine-room and on the tunnel bearings. For
the crosshead type of engine the mean consumption
of lubricating oil 18 about 0. 60 grammes per indicated
horse-power per hour inclusive.

DoUuBLE-ACTING KNGINES.

In collaboration with Harland and Wolff, Linnted,
Burmerster “,”[l Wan ]'I'I'I‘H['} built an l‘i]ll"l'ill'll‘l'ltlll
double-acting four-stroke cycle engine, designed to
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develop 1000 brake horse-power in a single cylinder.
The results obtained were so satisfactory that further
designs of both six and eight-cylinder engines of this
type were nnmediately proceeded with. Fig. 3 1s a
bastard sectional elevation of this type of engine.
The leading dimensions are given in millimetres.
The difficulty of arranging suitable combustion space
around the piston-rod at the bottom cover is over-
come by providing a special combustion chamber at
the side of the cover. It will be seen that this cover
has a spherical internal face, which at bottom stroke
practically coineides with the boftom end of the
piston. On its under side, a central space for the
stuffing-box s provided. The actual combustion
space has small and slightly curved surfaces. At the
bottom of it the vertical non-water-cooled exhaust
valve is placed, while above i1s the air inlet valve
arranged on an oblique position, and between these
valves the fuel and starting air valves are grouped.
Between the fuel valve and the piston-rod sufficient
distance 1s left, so that the fuel spray cannot strike
the piston-rod direct. In general the cylinder liner
15 similar to that used on the single-acting type of
engine, and is jointed by flanges to the top and bottom
covers, a detecting device for joint tightness—see
Fig. 1-—being fitted to both flanges. The piston rings
do not pass beyond the top of the liner, and the
evlinder head space above this is filled by the piston
erown. Through stay bolts, made in two parts and
joined by long nuts, which rest on the top of the
bottom cover, are used. As these bolts pass right
through the engine, a firm and rigid structure is
obtained. During erection, the bottom halves of the
bolts are given the initial tension required by tighten-
ing up the middle nuts on the top side of the bottom
cover, after first inserting a thin steel plate of ' /,, mm.
i thickness below the nuts. Then, after the upper
halves of the stay blots are serewed into position
the top cover nuts are tightened, so that the
middle nuts are lifted, and the thin packing plate
withdrawn. This method provides a simple adjust-
ment, and the liner is so held that any expansion i
taken up by the elasticity of the engine parts without
giving rise to undue stresses,

The general construction of the other parts of the
engine are similar to those of the single-acting engine.
Both the top and bottom cylinder covers are square,
and are bolted together in groups of three and four
for the six and eight-cylinder i respectively.
The columns are connected horizontally by means of
distance pieces at the top of the crank case. At
this part of the engine an oil secraper in the form of a
stuffing-box 15 fitted, which prevents oil from the
crank case being carried up on to the piston-rod.
Drawing. Fig 3, shows the general construction of the
connecting-rod, crosshead and piston. The conneci-
mg-rud top end is of the forked type, with guide
shoes which work on loose guide plates bolted to the
colurnns between the cylinders. Foreed lubrication
is used for these plates, but they are not water cooled.
A steel piston-rod is employed, with a flanged top, to
which the two halves of the piston are secured. The
piston has eight piston rings. To the bottom half of
the piston a cast iron sleeve or liner is bolted, which
encircles the piston-rod and passes through the bottom
stuffing-box. This liner forms an annular cooling
chamber around the rod, through which oil is ¢ir-
culated under pressure, and so reaches the piston
head, from which it is returned through a central

- passage in the piston-rod to a visible outlet on the
column, whence it passes to the bottom of the crank
case. The piston-rod stuffing-box is separately water
cooled, and is furnished with ten self-expanding cast
iron rings. Some idea of the size of the 29}in. throw
crank shaft can be obtained from the photograph
reproduced in Fig. 4. The balance weights, it will be
seen, are fitted on the two inner cranks only. The
valve gear is arranged midway between the top and
hottom covers and cams are provided for both the
bottom and top valves, two reversing shafts being
fitted, which, during manouvring operations, bring
the rollers into contact with the cams. Bearings are
=0 arranged that one cylinder casing complete with its
covers can be removed without dismantling the camn
shaft. At the cemtre of the engine is the cam shaft
drive, and two driving chains in an enclosed casing
are fitted. Thiz part of the engine is quite free to
work with the ship. Illustration, Fig. 5, will serve
to indicate the centrally arranged fuel pump and con-
trol gear. The engine is provided with a starting
valve on both cylinder covers ; it may be stopped,
reversed and started quite as efficiently as the single.
acting engine. The engine works on the full Diesel
eyvele, with a compression pressure of 32 atmospheres.
or about 470 Ib., on both the top and bottom sides of
the piston. As regards the work of the pistons,
piston rings and liners, the double-acting principle
nnposes no new conditions. The combustion stroke
on the top side of the piston comcides with the com-

ion stroke for the bottom side, and when 1gnition
1s taking place in the bottom combustion space, the
exhaust gases are being expelled from the top space.
Similarly, the inlet stroke for the bottom space coin-
cides with the exhaust stroke for the top. Thus, the
piston rings are released from pressure at every
second revolution, and good lubrication 1s always
ensured. Further, the wear on the cylinder liner is dis-
tributed over both ends of the liner, which is a good
feature of the design.

The first large engine of this type constructed by

Burmeister and Wain is shown in Fig. 5. It is a six-
evlinder unit, with eylinders 840 mm., of 33'/,in.
diameter, and a stroke of 1500 mm., or 59'/,in.,
designed to develop 6750 shaft horse-power at a
speed of 125 revolutions per minute. Two such
engines are to be shortly installed in the Swedish-
American liner Gripsholm, the hull of which vessel
was launched by Sir W. G. Armstrong, Whitworth
and Co., Limited, at Newcastle last vear. The designed
speed of the liner is 17} knots, and the Gripsholm
will be the first vessel to be propelled by double-
acting engines of the four-stroke type. The com-
pressed air required for running and manouvring
will be obtained from three 800 indicated horse-power
Diesel-driven air compressing sets, two of which will
be run at sea, the third acting as reserve set. Three
330-kilowatt oil engine driven generators will supply
the current for operating the auxiliary machinery.
The first main engine of the Gripsholm has under-

gone successful shop trials in Copenhagen and the
following results were obtained during a forty-eight
hours’ test :—

Brake horse.-power ..

Indicated horse-power

Speed of engin 8., ..

Mechanical efficiency il

Ave fuel oil consumed per hour

Average fuel consumption per LH.P.
hour :

6858 B.H.I".

8655 LLH.P.
124.6revs. permin.
70,24 per cont.
1189 kilos,

137.3 gramms, or
0.302 Ib,
Average fuel consumption per B.H.P.

T R 173. 3 gramunes, or

0.381 Ib.
Harland and Wolff, Limited—Messrs. Burmeister

and Wain's licensees in Great Britain—have three
twin-serew installations on order with eight-cylinder
engines, and two twin-screw sets of smaller output with
six-cylinder engines, besides other orders pending.
Another liecensee, the Stabilimento Teenico Triestino
15 constructing two twin-serew installations of
eight-cylinder engines for the Consulich Line, Trieste,
from which it will be seen that within a short time
eight passenger liners will be fitted with sixteen of
these double-acting four-stroke engines. From the
table of standard sizes of engines given immediately
below, it may be noted that engines up to 33,000 shaft
horse-power are contemplated, with eylinder bores
up to 1100 mm., or 43'/,,in. With engines of such

curve of the synchronous motor at unity power r

light load efficiency is high. The starting up of & 450
kilovolt-ampére synchronous induction W‘ﬁ ‘motor
on light load—i.c., about 20 kilowatts—and exeited fg
a power factor of about .5 leading, improved the
factor of a eslliery system from .7 to .87 or .9, and th
voltage at the bus-bars increased from 3050 to 3150, with
both the alternating-current winders off. il
An interesting type of synchronous motor for fan drive
has a salient pole rotor with extended pole tips, havin
a single-phase winding in semi-enclosed slots. For star
ing purposes the pole windings are split in halves, and
connected as a second phase, a metallic resistance bein
placed in series with the two windings. The motor has &
torque characteristic similar to that of an ordinary slip
ring machine, and when it has been brought up to spes
the pole face winding is short-circuited. The conr tion
for the motor are shown in the accompanying diagra
and it will be perceived that when the motor is at work the
pole face winding acts as an amortisseur, whilst the sal
pole winding is excited in the usual way. .
Prior to 1918 it was thought that high-speed vertical
two-stage compressors could not be driven by salient pole
motors without the use of a friction clutch. But as the
result of a series of starting experiments carried out witha

s
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large direct-cartent motor-driven compressor of the hon-
zontal eross-compound type, and also with an indoction
motor-driven high-speed vertical type ecompressor, hoth
Atted with unloading devices on the high and low-pressie
ﬂ_\.’llllt[f'rl-.l, it was found that the torque raqm'rul Lo sta
these machines was only about 25 to 30 per cent. of th
full load torane. .
In the meantime a salient pole syachronous motor had
been installed in a Lancashire colliery to drive a I
vertical compressor through a friction eluteh, but it was
soon found that the cluteh was unnecessary, and wo
salient pole motors of 1125 horse.power amd designed fi
a speed of 214 revolutions per minute were subsequentiy
installed for driving a two-stage compressor, having a0
output of 6500 cubie feet of air per minute, com d
to 75 Ib. per square inch. .
On account of the large air gap that is permissible u
this type of motor, it was found possible to di with
the bearing between the compressor fly-wheel and the
rotor, thus reducing the length of the set by #t., co _
with a syncehroncus induction set of similar horse-power.
The efliciency of these motors at full load and unity
factor 1= 95.7, a remarkable figcure, the author states, for
motors of this size and speed.

power available considerable development of the
motor vessel should take place in the near future.
EXGINE DIMENSIONS AND WEIGHTS,
Twin Screw.
Trunk Type.
No. of Weaght Wergzin
l'_\r,l-_ Bars Revs., of two per
S.H.P. cach stroke, per  engines 100 S H. P,
ST TITER . min. in tons,. N tons,
200 Mb . L M S .« 3 .. 170 .. 5.0
2500 .. 6 5D Lo .. 150 .. 27 . 5.8
(Crosshead Type,

3000 .. 6 G30/1.000 .. 130 .. 340 .. 11.3

.o . Ui 40 1,300 .. 120 . 240 .. 12.0

G .. s 740 1,300 . =D .. 68) .. ]].3

Jrouble lt‘liuﬂl‘ r A ronaheoud Ty_l't*.

.m0 . g 680 1,400 .. 130 . G20 .. 6.9
135600 ., 6 .. B40/1.500 .. 125 .. 1050 .. 7.8
2500 .., 6 ..1,100 1,800 .. 105 ..2050 ., RB.2
33000 .. B .LINOLBOO .. 105 .. 2640 .. K.0

NINGLE SCREW,
Crosshead Type.
No, of Warglht Weight

‘ vl Baore Hewvs, of per
s.H.P. i'llll‘l'l stroke, jrer engine 1008 H_ P

CnEIne, I, min.  in tons. in tons.

1.100 .. @ oD 1250 .. 130 .. 115 .. 10.5

1,350 .. B GSOL3I0 .. 120 .. 150 .. 11.1

1.y .. & G30/1.560 .. 115 .. 220 .. 11.5

=200 .. 6 ADL50N ., 110 .. 285 _. 11.6

3100 .. 8 140 | Sy | ik .. 3565 .. 11.5

Deneble Neting @ Crosshead Type. |

Lo .. @ 6801600 .. 105 .. 350 .. R8.75 |

Gy . 6 s4n‘i ien . a5 | S 0.85

Synchronous Motors for Mining
Work.

_I_w Major E. Ivor David’s paper on ** Electricity in
Mines,” read before the Institution of Electrical Engineers
on Thursday, February 19th, some useful information
Is given relative to fhe use of modern salient pole and
cylindrical rotor synchronous motors. One of the main
advantages of th se motors is, of course. that thev can
be employed for power factor correction, and they can be
started with practically the same ease as ordinaryv induc-
tion motors. It is explained that as it is usual in this
country to start mining ventilating under load. the
synchromising torque i« high, and evlindrieal rotor type
motors are therefore used. Experiments have, however.
been ecarried out in the United States with salient pole
motors, working with a friction elutels. and the startiny
efort has also been reduced by closing the fan disecharee B

On account of the moderate speed of mine-y E[llilﬂ“‘ﬂu
fens 1t s usnal to drive through some form of reduction
gear. In the early stages of the development of a mine the
quantity of ventilating air is low, but as the roads are
lengthened and the workings extend, the requirements
both as regards volume and pressure, become gre.uiu;f
Progressive increases in the speed can be arranged for
when gear drives are used by changing the gear wheels
but recently the author has introduced the old jucke:
pulley drive, with modern improvements, and this Imi
proved a very eflicient and flexible method of reducing the
speed, whilst to change the fan speed it 15 only necessary

to change the motor pulley. On account of the flat efficieney

Books of Reference.

= ——

The Directory of Shipowners, Shiphwilders and Marine
Engincers, 1925. The Directory Publishing Company,
Limited, 33, Tothill-street, SW. 1. Price 20s. net—
This year marks the twenty-third vear of issue of tus
usetul volume, It s handy for the ;iﬂl-jk. and allhnugllif
contains some 25,000 references to shipping and shipbuid=
ing firms throughout the worid, it is yet quite convenient
for travelling use. Particulars are given E‘ﬂnﬂﬂm.iﬂﬁ the
most recent German shipping developments. The
burg-Amerika Line has now 55 =hips, acd operales more
than a dozen services, while the Hamburg-Sovth Amenican
Line has now 19 vessels, and the Norddeustcher
44 vessels. The main sections of the directory | ;
particulers regarding the British Admiralty and other
Government departments, the Classification Societies, als¢.
the leading steamship compenies, shipbuilders, ship re-
pairers and marine engineering works throughout the
world, with detai's of the fleets owned and the names of
the directors and the principal officials. A !“H’b'
mentary section includes information relative to societies,
mstitutions, trade and labour orzenisations, and a _flm-
tory of consulting marine engineers and naval architects
The dirﬂ-l‘lnr}' = ---nulrh*h* 'I.\il.h a well ﬂrrﬂllj_"f_'!l'l t e,

The South Amerwcan Hand-book, 1925, whch 1s nub-
lished by South American Publications, Limited, Atian
House, Mocrgate, London, E.C. 2. price 7s. 6d. net, claims
to be a guide to the countries and resources of Latur
America, inclusive of South and Central America,
and Cuba. It appesrs agsin this yeer in the new
which was given to it last year, and the reception e
that edition has encouraged its publishers to promote the
all-round character of the book =0 as to render it = more
serviceable to the traveller, actual or potential, :
or uncommercial ; to the prospective settler seeking &
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new career ; Lo the investor desiring information about the
resources of the new countries in which he is invited to
venture capital ; and to the stay-at-home business man
in need of enlightenment that s not immediately pro-
curable from other sources. They have certainly managed
to produce a most readable volume which is teeming
with imformation of most varied kinds, much of which
should be useful to engineers having business connection
with the different countries of Latin- America.

T he ** Maotor Sh I'J'.l .- fl'l"fi"l"l‘ (TS Hrm.{-jur 1925. The 'I‘qunplq-
Press, Limited, London.  Price 5s.— The staff of our con-
temporary journal, The Motor Ship, has compiled a very
handy reference book in which will be found information
on all matters relating to the motor ship and its machinery.
A notable feature is the concise description of the many
different types of marine oil engine in service, which is
illustrated by well chosen drawings and photographs.
A list of the world’s motor ships and of marine oil engine
buildérs is given, as well as information relating to fuelling
and operation of motor vessels,

—

The ** Practical Engineer ' Mochanical Pocket-book and
Diary, 1925, which is obtainable from Humphrey Mil-
ford, Amen Corner, London, E.C. 4, price 3s. 6id., 18 now
in its thirty-seventh edition. [t contains an entirely new
section—No, XVIL—which is devoted to Cranes and
Lafting Tackle. This new section 1s excellently illus.
trated, and we understand that much of the subject matter
which it contains has been specially written, The notes
on Workshop Design and Patent Law have been entirely
re-written, and in others there has been a good deal of
amendment =0 as to bring them fully up to date. We
notice, also, that there has been a zood deal of regrouping
of various notes with the object of facilitating reference,

an object which appears to have been achieved.

S

lee and Cold Storage Trades Directory, 1925, which ix
published by 1liffe and Sons, Limited, Dorset House,
Tudor-street, London, E.C. 4, price 10s. Gd., runs this
year—its eighteenth issue—to some 250 pages. It is too
well known now to need detailed deseription, and all that
need be said of the present edition is that it has evidently
heen carefully revised and brought up to date and that
«everal new headings appear in the Clascified Trades
Section. As usual there are given lists of the companies
registered, and of the patents relating to refrigeration ancl
cognate matters which have been granted since the last
issue of the Directory,

Road Tests of a Diesel-Electric
Locomotive.

In our mssue of November 14th, 1924, we deseribed in
detail the design of the Diesel-electrie locomotive built for
the Russian CGovernment Railways by Professor (.
Lomonossoff, in collaboration with the Hohenzollern
Loecomotive Works in Diusseldorf, and gave also the results
of the concluding trials made on the testing plant which
had been specially built for this purpose. We have now
recoived information which we think will be of interest to
our readers concerning the working of the engine when
hauling test trains.

After completion of the trials on the testing plant, the
engine was taken into the paint shop and then prepared
for forwarding to its destination. For this purpose it
was lifted and placed on wheel sets of the standard
1, 8lin. gauge, in order to allow it to be transported
to Dunaburg, in Latvia, where it was again fitted for the
Russian gauge of Hft.

Here a number of preliminary trials took place before
the engine was allowed to leave for Moscow, which is nearly
500 miles distant, thus ensuring as far as possible that
everything was in order. These runs took place between
Dunaburg, Rjeshiza, Kreuzburg, and Dunaburg, the
round treip being about 156 miles, while the weight of the
trains hauled varied between 550 and 1200 tons. On one
of these trips the Latvian Minister of Railways, with n
number of leading engineers of that country, wera present,
and they all ex themselves as exceedingly gratified
with the impressions they had received as to the capabilities
of the locomotive and the possibilities it opens up for the
future.

The Russian dynamometer car was in all cases attached
to the engine, so that it was possible at any time to make
observations, These observations confirmed the accuraey
of the results obtained on the testing plant, an overall
thermal efficiency as high as 27 to 28 per cent. being
reached. We believe it is intended to make more exhaus-
tive investigations in this respect later on, when the drivers
have become accustomed to handling the engine, and it 1s
put to the regular every-day work for which it is intendecd.

These preliminary trials having been passed satis.
factorily, the engine left Dunaburg on Monday, January
10th, for the Russian frontier station, Sebesh, distant
about 100 miles, where a commission appointed by the
Soviet Government awaited its arrival in order to examine
it thoroughly and report as to whether it conformed to the
conditions 1mposed by contract on the builders. The
chairman of this Commission was Professor M. Prawoso-
dowitsch : on behalf of the builders, the Hohenzollern
Locomotive Works, Messrs, King and Schwerz were
presont : while the builders of the Diesel motor, the M.AUN.
Company, of Augsburg, were represented by Mr. R.
Wedemeyer. In addition, the trials were watched by
Professor Nordmann and Mr. Laschke, on behalf of the
Cierman State Railways.

The Customs and other frontier formalities having been
duly completed, the engine left SBebesh early in the after-
noon of January 20th, hauling a train of 149 axles, with a
total weight of 908 tons, for Welikije-Luki, distant 87
miles, where the train remained for the night. The next
day the journey was continued as far as Rshew, a distance
of 151 miles, starting with a gross load of 876 tons (148
axles), which, however, was reduced to 854 tons In
Hnimdnnjn Dwina, and further to 532 tons, or 60 axles, in
Nelidowo, as certain wagons had already reached their
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destinations. The average speed on this section was
19 miles per hour, with gradients as steep as 1 in 125,

On Thursday, January 22nd, a train of 1000 tons was
hauled 142 miles from Rshew to Podmoskownaja, but as
orders had been issued that the engine and train must
enter the Brest Station at Moscow at noon on the follow-
mg day, i order to be oflicially welcomed by the repre.
sentatives of the Government, the night was passed in the
before named suburban station. The reception was the
oceasion of an enthusiastic demonstration and much
speech making, the interest excited being so general that
it was proposed to allow the locomotive to remain in
Moscow two days, so that it could be inspected. This
plan, however, was not carried out, as it was suddenly
decided to send it on the night on January 24th with a
light passenger train of 325 tons to Briansk, a town 237
miles distant, on the Moscow Kiew line, it returning the
following night with a slightly heavier train, in which
the Minister for Ways and Communications was travelling.

The following days were occupied in making short runs
to Krjukowo and Klin, 24 and 56 miles respectively. In
one of these trips the leading members of the Ministry of
Wavs took part, while on another occasion the members
of the Government were present, and the engine hauled a
train of 1797 tons up a long gradient of 1 in 333 at a speed
of 15} miles per hour. A stop was purposely made cn this
gradient in order to prove the starting qualities of the
engine, the Diesel motor being also stopped. After stand.
ing for about 3 min. the Diesel motor was started, and the
train was without difficulty set in motion. The tractive
effort registered by the dynamometer was 22 tons, and
although this figure means a coefficient of friction of about
0.23, vet there was no sign of any inclination of the driving
wheels to slip.

On the last trial earried out on Monday, February 2nd,
with a total load of 1950 tons, a speed of 15.1 kiloms. was
attained on 1 in 200 up, the length of the gradient being
4.7 miles. On this incline, with the load named, the
contract only required a speed of 12 kiloms. The con.
sumption of oil, or masout, was found to be 0,226 kilos.
per horse-power per hour, measured at the circumference
of the tires, the contract allowing 0.4 kilos. The actual
consumption was consequently onl {‘ 0.565 of the quantity
allowed, or, if corrected for the higher speed, it works
out at 0.181 kilos., or 0,45 of the consumption permitted
by the contract.

An examination of the Diesel motor took place at the
end of the trials, and showed that it was in perfectly good
condition. The results of the trials taken altogether were
so satisfactory that the Commission on February 3rd
signed the protocol aceepting the engine on the part of the
authorities, it having then run 3000 kiloms., although the
contract stipulated 5000 kiloms,

Looking at these figures, it must be admitted that
Professor Lomonossoff is to be congratulated on the
decided success:-he has obtained in solving a technically
difficult problem. It is now a question for the designers
to reduce weight as far as possible, at the same time
lessen the cost of building 1o a reasonable limit, although
the Diesel locomotive probably will always be more
expengive than its steam competitor, which, at Jeast in
this respect, will be hard to beat. But, if we consider the
results already obtained on the testing plant, and on the
journey between Sebesh and Moscow—where only about
one-querter of the quantity of oil was consumed which
1s allowed for ntanm“nnumut_im doing the same duty, we
can easily understand the importance attached in Russia
to the appearance of the first Diesel locomotive doing heavy
main-line work reliably and with ease. The engine was
driven during all the tests by Messrs. Terpugofi and
Dmochowski, who relieved each other at the controller,
an arduous and tiring task, as naturally the Russian
drivers hind still to be trained to handle the engine.
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The Atmos High-pressure Boiler.

I the Atmos high-pressure boiler; invented by the
Swedish engineer, Mr. J. V. Blomquist, use is made of a
rotating tube element, which is surrounded by the furnace
gases. The tube 18 supported in special stufling-boxes,
similar to these used on the high-pressure end of the
Britnner steam Lurbine, and is driven at a speed of about
200 revolutions per minute by a direct-coupled electric
motor. Feed water at a high temperature 15 introduced
through the forward stufling-box, and forms a thin skin
of water on the walls of the rotating tube, from the surfaco
of which steam is rapidly generated, and taken off from
the other end of the tube. An experimental single-tube
hotler was built in 1915, and in 1921 the first lnrge umt, o
six-element boiler designed for a working pressure of
6 atmospheres, say, 880 Ib, per square inch, and an output
of 3000 kilos. of xteam per hour, was built, It was supplied
to the Svenska Socker-Fabriks Actiebolagat, of Gothen-
burg, and two years later a second boiler was built for the
same factory. It had four tube elements, and was designed
for n working pressure of 100 atmospheres, or about 1470 1h,
and for an output of 4000 kilos. of steam per hour at a
temperature of 400 deg. Cent. In June last this boiler
was tested by Professor E. Josse, of Charlottenburg, and
Professor Lindmark, of Stockholm. A description of this
test was given in the 1.D.1. Journal for Fﬂftﬂlﬂ.l‘}" 14th
of this vear, from which we take the illustration herewith
reproduced and a brief summary of the chiefl features of
the boiler and the results obtained. The heating surface
of the four tube elements i1& 13 square metres, and the
boiler, which is fitted with a Pluto stoker, has a grate aren
of 7.4 square metres. The rotating tubes are made of
rolled mild steel, 19 mm. in thickness. At each side «f the
boiler are superheaters and feed-water heaters, arranged
in parallel, and the hot gases pass through these tubes
after leaving the main combustion space. The super-
heater has a total surface of 8,45 square metres, and gave
01 deg. Cent. superheat. The feed-water heating tubes
have a surface of 191 square metres, and the feed water
was raised to 158 deg. Cent. About 12 per cent. of the
total steam was raised in the feed-water heaters, and passed
through a steam separator to the main steam space. The
{eed-heater tubes were fed by an electrically driven pump
with four pistons, and the electrical energy absorbed by
the motors driving the rotating tubes was 3.3 kilowatts.
At the high steam pressure of 1470 1b. per square ineh
there was no difficulty experienced with the stufling.
hoxes at the ends of the tubes. During the trial Cowden-
beath coal, with a lower heating value of 6100 calories per
kilogramme, or, say, 11,000 B, Th.U. per lb., was used, and
a moderate boiler efficiency of 73.2 per cent. was oblained.
From the output of the boiler it was caleulated that the
amount of heat absorbed per square metre of the rotating
olements was 9#4,200 kilogramme-calories per hour, about
two-thirds of this being radiant heat and one-third heat
of convection. The rotation of the tubes would appear to
assist the amount of heat transmitted by convection, and
it is of interest to note that in the new design of boiler
yibbed tubes are to be employed. The combuxtion tem.
perature can be raised by the use of pulversed fuel, but
these and other technical developments may be carried
out without difficulty. The trials appear to show that
the Atmos high-pressure boiler is a practical article, and
that it marks a stop in the direction of the use of stoam
ut high pressures.

LANTERS SLIDES.—Stothert and Pitt, Limited, o1 Bath, ask
us to announce that thoy have a set of over sixty lantern shidoes
illustrating various types of electric and stoam cranes, grabs,
winehes, mixers, pumps and conveyors, which they are ready to
lend for lecture purposes.
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LLocomotive Wheel Quartering
Machine.

Tue engravings on this page represent a self-contamed
motor-driven mechine which we recently had an oppor-
tunity of inspecting at the works of the bulders, Cunlifie
and Croom, Limited, Broughton Ironworks, Manchester.
It has been designed for drilling and boring the erank pin
holes 1n locomotive wheels, at quarter centres and also
for turning new or worn pins in position on wheels with
either the mght or left-hand crank leading. Each end of
the machine 15 driven by means of a 5 ]n'.-rr-:r;*-!lr:r".r:r varmable-
speed electric motor provided with pillar type controllers
for spzed variation. The drivae from the motors to the

-'Hl]ll'-llllt'll'! 1= controlled |H. ]Hll““_t"'; l*rHHt‘Hﬁ'H”}. |'-|m'|'t|.
Supporting stays are fitted to the maim headstocks and
are provided with bushes to carry the bormmg bars or
turning blocks, as required.

Mounted on the bed are two substantial stays which
are provided with elevating V blocks to support the wheels
on their journals. These blocks are adjustable laterally
to give true location to the work. KEach stay CATTIES A
platiorm facing Ilnnu'llintvl}' beneath the crank journal
for the purpose of enabling a height gauge or indicator
to be used under the journals when quartering wheels with
inside eranks. The stavs are movable along the bed by
ratchet, rack and pimon gearing, and their outer taces are
machined and provided with T slots for securing the wheels
after location.

All the angular shiding faces on the headstocks are fitted
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South African Engineering Notes.

Pig Iron from Union Ore.

According to the latest information the [ﬂﬂllt
n':luu'i'rl for the starting up of the Newecastle Ironworks,
now absorbed bv the Union Steel {'tjll‘ITI}r'lliil‘ll- 15 to be
shipped immediately. Within a few months, t herefore,
pig iron from South African ore will be produced. Last
vear's production at the steel works at Vereemging, by
longing to the Corporation, was a record one, but the neces-
sity for increased production to meet continental com-
petition i1s urgent. Arrangements have been concluded
for providing the requured additional capital te cover the

Fosition For Boring

ARRANGEMENT OF LOCOMOTIVE WHEEL QUARTERING MACHINE

spindles 1s through spur gearing and the adjustment of the
gear for varying throws and changing from right to left.
hand lead are carried out by means of a swinging frame,
The two headstocks are fitted with 4in. steel spindles con-
trolled by hand wheels and rack and pinion motions. The
shding faces which carry the boring saddles are disposed
at an angle of 90 deg. to each other. Each headstock 1s
adjusteble along the bed for varying lengths betwaen the
machine centres up to & maximum of 8ft. 6in. by means
of a screw and ratchet motion. Adjustable saddles on
the two faces of each main headstock are fitted to receive
the boring headstocks. These boring headstocks are
adjustable along the inchned faces to smt the varying
lengths of throw. They have spindles 3in. diameter, bored
to No. 5 Morse taper, and have two rates of feed giving
thirty and sixty euts per inch. The speeds of the spindles
range from 12 to 24 revolutions per minute and the hand

with hardened steel rules and pointers for setting to the
required throws: of the erank pins, and the eqquipment
=-Ilp]l|it'rl with the machine imncludes two 1H|j1|--luhh- QL EW
jacks for " meching ' the work round.

The following are the leading dimensions and weichts |

of the machine :

Moximoum diamneter of wheels admitted

i 20
rauge of wheols, up to o bit. 8iimn
Maximum digtance between centres . . Rft. Gin
Crank throws, between .ld . ¥ . Sin. and 1sin
Maximuimn diameter of crank pins adinitted Sin
Maximum length of crank pins admitted .. 14din.
\pproximate net weight 101 tons

The machime was built by Cunliff s and Groom., Limited.
to the order of Alfred Herbert. Lamited, for use m the
Lourenco Marques shops of the Mozambigue Railway in
Portuguese East Africa, '

H:’hul']lflﬂll of the Newcastle works and the extension of
the s=teel works at Vereeniging. The absorption of tl_“\
Newcastle concern will enable the Corporation to obtain
| an output of jron and steel [“"Hh“'*‘.‘il from native ;.u'ﬁ.
which will bring it within the scope of the lron and Stee
Industries Funcouragement Act, and so enable 1t 1o secure
the 15s. per ton payable thereunder.

Union Air Mail Service.

Fon the purpose of enabling the coastal towns of
the Union of South Africa further east than Cape ['own
to reply to their oversea mail by the next returming mal
steamer, imstead of, as at present, losing a week, the L '"I{m
Crovernment s proposing Lo mstitate an air mail serviee

| which will commence on March 2nd. and will convey the
mails from the mail steamer, il'l'l'!'r"ll‘rllql.h"]':ll. on her arriva
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at Cape Town, to the coastal towns of Mossel Bay, Port
Elizabeth, East London and Durban. The total time
for the single journey from Cape Town to Durban will be
10 hours 35 minutes, and the saving in time on the journey
to and from will be 40 hours, as compared with pre:-
existing means of transport. Even the nearest coastal
town, Mossel Bay, will benefit to the extent of 48 hours
on the double journey. Each machine will be able to
carry 400 Ib. of mail matter. In addition to the ordinary
postage there will he a surcharge on mail matter conveyed
by air mail, which, in the case of overseas letters, will
amount to 6d. per ounce. The benefits to business men
will be so great that there is no doubt that there will be
ample support to make the service a success. The British
postal authorities are assisting by placing the mail for
t-haga towns in a special bag which, immediatelv on the
arrival of the mail boat at Cape Town, will be taken by
fast motor van to the waiting aeroplane. )

Mineral Production of the Union.

The total mineral production of the Union of
South Africa for 1924 is valued at £53,958.306, taking gold
at  standard wvalue. The premium, however, adds
£3,827,918, bringing the total value of the Union's gold
production to £44,500,365, and the value of the total
mineral production for the vear to £57,786.224. During
1923 the premium added £2,712,151 to the value of the
zold produced. The figures for 1923 and 1924, with gold
in each case taken at standard value—the premium not
added-—are as follows :—

1923. 1924,
£ £
f}pld . 38,862,794 .. 40,672.447
Silver .. 197,888 212,602
ﬂﬁmiri{]ium 43,528 102,886
Diamonds 6,038,207 8,020 466
Coal (sales) . 3,713,706 3,830,163
‘opper Ore and Concen-
_ trates e Sl N 104,511 a11,844
I'in concentrates and metallic 170,337 304,108
Other minerals . . 295,704 204,790
Total value .. £49.548,875 £53.058,3006

The ** other minerals " include lead to the total value
last year of £140,200 and asbestos £110,075, as compared
with £133,673 and £121,453 respectively for the previous
year. Sales of corundum last yvear amounted to only
£13,284, as compared with £22, 543 in 1923. L

Tho coal output, totalling in the twelve months
12,490,493 tons, was the highest recorded since the com-
mencement of the Union, the previous year's 11,917,036 tons
being, until then, the record. In price, however, 1921
holds the record, with £5,072,401 for the 11,396,905 tons
then produced.

The quantity of gold produced in 1924, 9,597,634 fine
ounces is another record, the next best year was 1916,
when the output amounted to 9,296,618 oz. Last year's
declared estimated working profit was £14,650,836, which
18 nearly £2,000,000 higher than in the previous year.
Working costs were brought down to an average of 19s. 9d.
per ton for the whole of the Transvaal mines, and 19s. 7d.
for the Witwatersrand mines, as compared with 20s. 2d.
and 20s. respectively in 1923,

Provincial Letters.

THE MIDLANDS AND STAFFORDSHIRE.

(From our own Correspondent.)

Further Shading of Prices.

TrE continued abstention from buying is causing
many Midland producers of iron and steel considerable
anxiety as to the disposal of their output, and this week
there has been a further shading of prices by manufac-
turers anxious to avoid increasing stocks. Iron and steel
makers find it increasingly difficult to maintain their
cheerfulness. Business 1s of small dimensions, and for
current needs only. There are no reserves of orders, but
the fact that so many of the Midland works are continu-
ing in fairly regular operation indicates that current needs,
on the whole, are fairly substantial. The proportion of
South Staffordshire plants that are standing idle this
week, or are making only a curtailed out put, is as great as
hitherto.

Staffordshire Bar Iron.

Business in finished iron shows a slight improve.
ment. There is a fair amount of activity in the marked
bar branch, and no difficulty is experienced in obtaining
the basis rate of £15. In other branches material is very
slow of sale, and though there are no formal revisions of
prices, business can only be done on a competitive foot-
ing by recognising the deteriorating effect of the depres-
sion gince Christmas. Crown quality bars are quoted at
£12 15s., but sales are reported to have taken place at
below that figure. Nut and bolt iron is quoted at £11 15s.,
but here, again, shading is prevalent. Some of the Dar-
laston manufacturers are doing a lLittle better, but the
business is unevenly distributed. No. 3 Belgian iron for
nut and bolt making is quoted £7 15s. delivered in the
Black Country. The further subsidence of the franc is
not reflected as yet in the general run of continental
quotations. Some products, among them iron bars, have
been offered at somewhat lower rates this week., The nut
and bolt trade, however, is not taking very large quan-
tities, oither of English or foreign bars at present. South
Staffordshire has benefited from the cheap steel imported,
enabling the local mills to produce re-rolled steel in fairly
good quantities on competitive terms. Wrought iron gas
tube strip is quoted £13 to £13 2s. 6d.

Sheets.

Galvanised corrugated sheets of 24 gauge con-
tinue in good request at from £17 to £17 5s. per ton f.o.b.,
and the improvement in deliveries is maintained. Good
quantities of black sheets are being called for for the motor

and cycle trades, and various stamping requirements,
It is noted that the improvement in exports continues.
Sheet manufacturers had the briskest export trade in
January they have experienced for some months, the
total, 56,903 tons, being nearly 6000 tons ahead of the

December figure, and comparing with 54,809 tons a year
ago,

Steel Values.

In the steel department, business is irregular,
and t_he keenness of competition has led to further shading
of prices. Sections are stated to have been generally sold
this week at £8 15s., which is 10s. per ton below the official
Hqt-umlla.rd, and the price prevailing a couple of months ago.
fmpmwﬁn&timm continue scarce, but the amount of mnquiry
in the hands of engineers continues rather above the normal,
The foreign enterprises in view include pier, bridge and
jetty construction, with some large gas-holders and pipe
lines called for by various foreign countries. This district,
unfortunately, is not well placed for dealing with foreign
construction, owing to the keen competition in the North.
where steel works allied with constructors supply the steel
at much more favourable prices than are quoted to Mid-
land engineers. Small bars are obtainable at £9 ; ship,
bridge and tank plates at £9 15s.; and boiler plates at
£13 10s.; Staffordshire hoops are £11 10s. at works :
mild steel billets are on offer at from £7 to £7 5s. Com-
petition from the Continent is not so acute as it has been,
though substantial deliveries on contracts made some time
ago are being made. Foreign joists can be bought delivered
here at £6 17s. 6d., and a lot of this steel is being used for
constructional work. Foreign billets are offered at
£6 Ts. 6d,

-Steel Scrap.

Steel serap sells very slowly. Requirements are
normally large, and users would plarce contracts if they
could buy at their own price, but merchants prefer to hold
the material for better solling rates.

Pig Iron.

Pig iron business in the Midland= shows no im-
provemernt, and prices ara “‘ eut.” There is very little
forward business, most buyers limiting their purchases to
immediate requirements. Orders seldom exceed 50-ton
lots. Quotations are about where they were. Some
furnacemen are impatient to get openings for their unsold
output, even if they have to make further concessions to
do so. These breaches in the general level of values have a
weakening effect. Smelters have already given away their
profit margin in many instances, and those who are free
to adopt an independent attitude are not disposed to
countenance further depreciation. Foundry pig remains
in better request than forge. There is not much activity
in basic. Iast Coast hematite is offered at Hummhin;z
above £5 delivered in this distriet, but there are no buyers.
Northamptonshire forge is quoted £3 10i., and No. 3
foundry at £3 15s., while Derbyshire forge commands
£3 16s., and foundry £4 to £4 1s,

Blast-furnace Coke.

Coke prices are maintained on the whole. It is
possible to buy at fixed prices which work out at about
ls. below the scale, for which the cokeries fought at the
turn of the year. The relapse is, however, traceable to
the anxiety of a few Yorkshire collieries to dishurden
themselves of stocks.

Foreign Competition.

The keenness of foreign competition and the
formidable nature of continental rates of exchange are
shown by the imports into this country in January of
18,5624 tons of basic pig iron, against 6568 tons the same
month last year, 55,124 tons of steel billets, about the same
as in the previous January, 29,985 tons of iron bars, &ec.,
and 34,1065 tons of steel bars. The most disquieting feature
18 the large import of finished bars, angles, &ec., to the
extent of about twice the quantity of a year ago. Plates
and sheets totalled 16,312 tons, against 7409 tons for the
corresponding month of last vear. It is interesting to
note that of the 18,524 tons of basie pig imported, 15,733
tons were received from France, as compared with a
tonnage of 3325 tons from the same source in the previous
January. Belgium sent over 4000 tons of forge and
foundry pig, and the total imports of pig iron were 26,178
tons, against 12,652 tons in the corresponding month of
last year. lIron and steel exports in January totalled
337,475 tons, compared with 307,808 tons in December.
Foundry pig iron exports show a little recovery, but most
descriptions of finished material compare unfavourably
with a year ago.

Coventry Engineering.

Business in the Coventry motor engineering
establishments is very brisk, and trade as a whole gives
cause for considerable satisfaction. Coventry must be
regarded as a favoured spot, compared with other industrial
centres, though it has to be remembered that the present
18 the season of the year when the hay has to be made.
The overseas trade has been an important feature for some
time past, and the efforts put forward by the car manu.
facturers to regain the overseas markets continue to meet
with a gradually increasing response. The Engineering
Employers’ Federation's proposal in regard to the wages
question has been put forward, and Coventry, with much
at stake, can only await the result of the consideration of
the suggestion by the executives of the engineering unions.
Manufacturers are fully satisfied that under present con-
ditions the industry cannot bear any addition to the load
of production costs.

Unemployment.

To the satisfaction of all concerned, the un-
employment figures in the Midlands area continue to fall.
The latest returns show 3448 fewer workless than a week
ago, the Ministry of Labour's register showing the total
to be 140,497, which is no less than 14,000 fewer than a
month ago. Of the total, 96,825 are men, 1973 boys,

38,051 women, and 3648 girls. The returns for the prin-
cipal towns in the area are:—Birmingham, 28,828 ;
Bilston, 2702 - Coventry, 1400 ; Cradley Heath, 4836 ;
Derby, 1977 : Dudley, 4069 ; Leamington and Warwick,
546 ; Leicester, 4102 ;: Northampton, 1491 ; Nottingham,
8423 : Oldbury, 1651 ; Peterborough, 584 : Redditch,
1183 ; Smethwick, 4731 ; Stoke-on-Trent area, 13,878 :
Stourbridge and Brierley Hill, 4028 ; Tipton, 2240 ;
Walsall, 5839 ; West Bromwich, 3205 : Wolverhampton,
3549 ; and Worcester, 2142,

LANCASHIRE.,
(From our own Correspondents.)

MANCHESTER.
General Outlook,

TuERE is no sign of any definite improvement yet
in the Manchester markets for iron and metals. In the
latter there have been some fluctuations, but they are
small and do not seem to indicate any general change in
the situation. There is some slackening in the volume of
business being done here, and this may perhaps be because
anxiety is felt as to the labour position in the engineering
trade. The main cause of slackness is the failure of the
cotton trade to make money. When cotton is not profit-
able here there is no surplus to spend on machinery, and
hence a revival in the prosperity of the cotton trade must
precede any return to activity in what may be called the
auxiliary industries. Perhaps engineers might rightfully
resent the term auxiliary as applied to engineering, but in
Lancashire, if nowhere else, the expression may be justi-
fied. In this district consumers seem to be holding back
under the belief that prices will be easier ; and this may
be the case with iron and steel ; but there is no margin
for a fall of any dimensions in copper, and although any
upward movement may be slow and intermittent, there
is certainly more margin on the * bull " side than on the
" bear " side in the market.

Metals.

On the whole, the reports from America asto the
condition of the copper market there have been favour-
able, although there is nothing yet to induce the belief
that any serious advance is near at hand. It is noticeable
that any little concession in the price quickly brings out
a good deal of buying, and this seems to show that con-
sumers are fairly well satisfied with the present values,
and find it worth while to buy on a slight fall. When a
market is intrinsically bad every slight fall scares awey
the buyer, and if this be not the case in copper there is
reason to believe that the market is intrinsically good.
There seems to be a belief in America that copper prices
will slowly improve throughout the present vear, and this
belief is probably based on the idea that the world is
slowly but surely getting away from the disastrous results
of the war, and is replacing the wealth which was then dis-
sipated. The prices for manufactured copper and brass
are unchanged, and are the subject of adverse criticism ;
more especially in the cases in which much more is charged
to the home consumer than can be obtained from export
business. Export orders for copper sheets, for instance,
have been taken recently at low prices ; and, in fact, they
would have been lost unless low prices had been accepted.
The scrap copper and brass market in Manchester has
again been very dull. Dealers complain that there is no
good outlet for serap, and, of course, that may be because
engineers are more reluctant to buy. Old gun-metal
remains relatively the cheapest of the scrap non-ferrous
metals. In the market for tin there has been compara-
tively little fluctuation. In fact, for the last fortnight
tin has appeared in the new rile of a steady metal. One
would not yet like to trust to this steadiness, but at present
no serious change is in sight. Here many people still
believe in the future of the tin market. Lead has been
fluctuating to a considerable extent, but 1t seems 1o have
great recuperative powers. The time has scarcely come
yvet for a permanent relapse to more reasonable prices ;
but one would not care to hold large stocks. In spelter
there has baen very little movament.

Pig Iron.

The market here for foundry iron is dull and
hstless, and there seems to be a persistent belief in the
minds of consumers that a further fall in prices is coming.
Of course, this belief leads to a system of hand to mouth
buying, and in the end means that all, or most, of the
ironfounders in the district are working on the minimum
of stoek. A position of this kind is favourable to sellers
when any upward movement does begin : but one cannot
see any probability of such a movement at present. Derby -
shire foundry iron is the main supply of the Lancashire
trade at the moment, and the price is usually 87s. fid. per
ton delivered in Manchester and the immediate neighbour-
hood. There are still one or two makers who try for
88s. 6d., but there is an abundance of good iron at the
lower price. The market is now just where it was when
the fall of the Labour Government and the advent of
what was thought to be a more stable form of Government
gave a certain fillip to trade. It is now clear that Govern-
ments can do very little to help business, and the whole
of the advance in pig iron since October has been lost
again. The future of Manchester prices depends very
much upon whether the Cleveland market can be sustained.
Recently further weakness has shown itself there, and
there is a chance that Cleveland prices may yet come down
to the level of the Northamptonshire prices, say, 70s.
on trucks. If this should be the case then Derbyshire
can no longer be kept at 80s. on trucks, and apparently
something of this sort is being anticipated by consumers
in the district. East Ooast hematite is easy again, and
in Manchester it can be bought at about Gs. per ton less
than Scotch No. 3. The latter is rather irregular, some
sellers holding out for 1053, delivered, but there are others
at 103s. 6d. and perhaps at 103s. In any case consumers
here are using very little Scotch pig iron, and will probably
not use much more until orders come in for textile

machinery.
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Scrap.

The market for scrap is altogether without life at
present. For heavy steel melting scrap there is a small
but intermittent demand from Sheflield, but dealers seem
unwilling to trust to it, and are doubtful about buying
here at anything more than 62s. 6d. per ton on trucks,
although some dealers will pay up to 65s. Heavy wrought
scrap is in small demand at about 85s. delivered, some iron-
works offering only 80s. Forge pig iron can be bought at
82s. Gd. per ton delivered ; but, of course, the expenses
of puddling are very heavy now. In the foundry scrap
market there is but little movement. The demand s
slow and rather small, and there is too much foundry scrap
about, some of it in weak hands. This eauses the prices
reported to be very irregular ; but strong dealers hold out
for 85s. delivered for the best kinds of cast iron scrap and
80s. to 82s. 6d. per ton for ordinary lots. The state of the
demand proves fairly well that the ironfounders are not
melting the average quantity of pigiron.

Institution of Civil Engineers.

The fourth annual dinner of the Manchester and
District Association of the Institution of Civid Engineers
was held at the Midland Hotel, Manchester, on Thursday
the 10th inst. Mr. G. G. Lynde, the president of the
Association, being in the chair. There was an excellent
attendance of members, associate members and students
and friends, including Mr. Basil Mott, the president of the
Institution, and Mr. W. B. Worthington, a past-president,
and the evening was a success in every way. The prin-
cipal toast, ** The Institution of Civil Engineers,”’ at these
dinners is always entrusted to a student, and this year the
honour of proposing it was conferred upon Mr. C. R. Smith,
who performed his rather embarrassing task with much
credit, his speech being neatly blended with the touch of
humour which is so desirable but too frequently lacking in
after-dinner orations. In his reply to the toast, Mr. Mott
had a good deal to say about the domestic concerns of
the Institution, the finances of which he said were receiv-
ing the serious consideration of the Council. He men-
tioned incidentally the large annual expenditure over
which the Council had no control, such as the rates and
taxes, that amounted to £7000 a vear. The engineering
abstracts were, he said, another expensive item which was
costing the Council £1000 a vear. If the Council could see
its way to make a material reduction in its expenditure
it might be possible to reduce the subscriptions. The
Council was taking considerable interest in the students
of the Institution, and expressed sympathy with the
difficulty which some of th:m experienced in getting
their practical training. He recommended them to en-
deavour to obtain posts with contractors. The toast
of the Manchester and District Association was proposed
by the Lord Mayor, Mr. F. J. West, M.I. Mech. E., who
referred to the high technical qualifications of the men
engaged by engineering contractors. This toast was re-
sponded to by Mr, Lynde, who mentioned the responsikle
work which the president is engaged upon. Mr. Mott,
he said, was about ** to pluck Waterloo Bridge from across
the Thames with one hand while supporting the dome of
St. Paul's with the other.” Mr. Lynde also commended
veryv highly the officers of the Association, and particularly
the efficiency with which Mr. A. C. Dean carried out his
duties as honorary secretary. The toast, " Our Guests,”
was proposed by Professor A. H. Gibson, and replied to
by the Dean of Manchester, Dr. Hewlett Johnson-—for-
merly an engineering student,

Manchester Main Drainage Works.

| had an opportunity a few days ago of inspecting
the worls which is now being carried out in connection with
the main drainage scheme by which the drainage of the
whole city and certain adjoining districts will be effected.
This scheme includes about 30 miles of sewers, of which
about 18} miles have been completed, and on which
¢1,115,000 has already been expended. The portion in-
spected extends for about 4 miles, and the sewer varies
in diameter from 4ft. 9in. to 12ft. It is constructed of
brickwork in cement mortar, except for a length.of 1000
vards, where it is of cast iron on account of the nature
of the ground through which this portion passes. The
createst depth below the surface is 143ft. At the two
portions which 1 visited the excavation is being carried
out by hand pneumatic tools in red sandstone, and the
sewer is 12ft. diameter. The lower half of the tunnel is
carried out in Accrington bricks, and the upper portion
in shale bricks. The quality of the bricklaying is excel-
lent. The work will involve crossing under two railways
and two canals. Twelve working shafts have been or will
e sunk, and from the bottom of these the tunnel is driven,
the greatest distance between the working shafts being
3700ft. The contract is being executed by Edmund
Nuttall, Sons and Co., Limited, under the supervision
of the city engineer, Mr. J. B. L. Meek, M. Inst. C.E.,
and the total cost will be £385,592 for this portion of
the worl.

Barrow.-IN-FurNESss,
Hematite.

There is no change to report in the hematite pig
iron trade, which continues to show a lack of life. There
i« an absence of orders for forward delivery, and present
trade is to a very large extent confined to orders for mmme-
diate requirements. 'There are various reasons for this
condition of things, including the prevailing unsettled
condition of labour in various branches of industry. ©The
steel works at Barrow and Workington continue to take a
considerable amount of the iron produced, and if there is a
stoppage for any considerable length of time in the steel
departments there would certainly be a restriction of
output. The home trade is largely done with the Midlands,
for Scotland is not ordering the tonnage she did. Con-
tinental trade is dull, but there was a shipment of pig iron
last week from Barrow to Porto Vecchia and also to
Treport.- North Wales is taking small cargoes also at
intervals. The American trade is uncertain, but there is
still n promise of some business.

Iron Ore.

There is a slight falling off in trade in local ores
due to the poorer demand from buyers outside the district.
The Scotch business is not so brisk because of the
stoppage of some furnaces over the border. Business
in foreign ore continues to be steady, but the demand 1=

not heavy.

Steel.

There is nothing fresh to report of the steel trade.
Neither the Barrow nor the Workington rail mills are well
off for orders, but for some time the mills at Barrow have
been kept going regularly, whilst in Cumberland they have
not been so steadily employed. Small section and hoop
mills at Barrow are better situated. Plates and rivets
have arrived in Barrow from Rotterdam.

Ehiphuild:ing and Engineering.

On Tuesday Vickers, Limited, launched from their
shipyard at Barrow the steamer Caranthia. She has been
built for the Cunard Line, and is 650ft, long with a dis-
placement of 27,000 tons. She will be fitted with turbine
engines and will maintain a speed of 16 knots.

SHEFFIELD.

(From our own Correspondent.)

Steel Buyers Holding Off.

WrrH the exception of acid steel, for which there
i« a demand following the call for railway material, the
buying of billets is at a very low point, and is only on a
scale sufficient to meet immediate needs. DBuyers are
marking time, and the blast-furnaces and basic steel open-
hearth furnaces are experiencing great difficulty in avoid.-
ing a further curtailment of production. Steel billets and
pig iron are being placed in stock, and the position generally
is anything but hopeful. Work is being found for the
rolling mills, but they are using Belgian basic material, the
product of their own district, unfortunately, being too
expensive, in light of the quotations they have to give to
secure orders. The market for iron and steel scrap reflects
the stagnancy at the furnace centres in the Sheflield
district, and in Lincolnshire and Derbyshire. The price
of low sulphur and phosphorus acid steel scrap is fully
maintained, but in practically all other classes prices are
weakening, owing to the absence of anything but casual
business, and this on terms in buyers’ favour.

Lighter Steel Trades.

Conditions are irregular in the hghter sections,
some firms being slack while others are busy. In the
latter case, however, complaints are frequently heard
about the smallness of profits, a good deal of work being
taken at severely cut rates. The tool trade 1s not making
much headway, but the colonial market is inclined to buy
more freely, delivery of the highest quality goods being
generally required. There are several points of interest
to note with regard to the file trade. Mr. Storry Deans,
Member of Parliament for one of the Sheflield divisions,
has been informed by the Department of Overseas Trade
that the latest advice from Lisbon indicates that the
Portuguese are likely to increase the duty on Sheflield
files, despite British protests. According to the evidence
ziven before the Balfour Committee on Trade and Industry,
the output of files, although only about 70 per cent. of
the capacity, i1s in advance of that of the immediate pre-
war vears. The explanation of this fact, of course, is that
a good deal of additional plant was put down during and
after the war. The supply of skilled labour is at present
adequate, but it would not be so in the event of a sub-
stantial improvement in trade.

Sheffield Trade Handicaps.

In addition to files, a good deal of valuable
immformation was given before the Balfour Committee
on the city's trade generally. Those who gave evidence
were Mr. J. H. Doncaster, President of the Chamber of
Commerce ; Mr. A. 8. Pye-Smith, a member of the
Management Committee of the File Manufacturers'
Association ; Mr. C. W, Kayser, President of the Crucible
Steel Makers' Association ; Mr. J. G. Elliott, President
of the Sheflield Cutlery Manufacturers” Association ; and
Mr. T. G. Mander, secretary of the Engineering Employers’
Association. Thes=e gentlemen fully explained the handi-
caps under which Sheflield trade is labouring to-day.
They showed that fuel is costing from 86 to nearly 150 per
cent, more than pre-war, that foreign tariffs are making
trade in some cases impossible, that preference granted
by the Dominions has been an advantage to the city and
that an extension of it would be welcomed, that labour
output has been reduced with restrictions on apprentice-
ship in some sections, and that an additional burden in
meeting foreign competition is impased by the heavy local
and national taxation. With difliculties such as these to
face the wonder is that Sheffield trade maintains even its
present level. Yet it says a great deal for the foresigcht of
those at the head of the industries of the city that no large
firm has failed to keep its head above water. Provision
for bad times was made in good.

Cutlery and Plate.

The cutlery and plate trades are fairly busy in
the cheaper lines for the home market, and 1]1;.}ugh con-
ditions generally should be a great deal better thev are in a
healthier state than they were a vear ago. The out put
of table knives, chiefly stainlese, has reached veryv large
proportiong. In the pen and pocket-knife and scissors
departments there is only moderate activity, Safety
razor blades of Sheffield manufacture are making steadv
headway, and are quietly building up a reputation for
reliability certainly equalling, if not surpassing, that of the
American product. Ordinary razors, however, are in poor
demand, and the market for them is too small to allow of

any substantial improvement. There is a steady sale for

the medium classes of electro-plate, but the home trade
for the best makes and for silver-ware is extremely quiet,
The colonial trade, however, remains steady, with a tend.
ency towards an improvement, judging by inguiries and
agents’ reports,

New Coke Ovens.

The South Yorkshire Chemical Works, at
Maughan, near Parkgate, is receiving important additions.
Sixty new coke ovens are being put down, and extensive
alterations are being made to the existing plant. It will
take about two years to finish the work. A supply of gas
from the Rotherham Corporation works has been ar
for, and the mains are now being laid.

Opposition to Railway Scheme.

A few weeks ago I referred to the proposals to
develop railway communication in the beautiful Sher-
wood Forest area, to which there has been considerable
opposition. The latest opponent is the town of Retford,
the authority of which has agreed to present petitions to
Parliament against the Bills promoted by the London and
North-Eastern and the London, Midland and Scottish
railway companies. With that of the former the Corpora-
tion is in general agreement, greater opposition being
shown to the London, Midland and Scottish Railway
project. When this matter was deb_at_ad, one of the
speakers not in agreement with the petitions pointed out
that before long four new collieries would be producing
5000 tons of coal a day each. This would necessitate
100 more trains a day, and one railway company, he con-
tended, could not cope with this eall.

Delayed Sewage Scheme.

A deputation from Dewsbury Corporation has
discussed with the West Riding Rivers Board the position
of the Corporation’s proposed new sewage works at
Mitchell Laithes. The Board has been complaining of the
slow progress being made with the scheme, and has made a
move towards applying for certain penalties. On behalf
of the deputation, the Town Clerk of Dewsbury explained
that the Corporation had already completed a storm relief
sewer at a cost of £15,064. Pumping plant costing £4175
was ready at the maker’s works, and a cast iron rising main,
costing £6145, had been completed. In addition, they had
agreed to let a contract for humus tanks, amounting 1o
£18,564.
contracts running amounting to £34,767, but the full
expenditure sanctioned is £201,000. The deputation
agreed to give an undertaking that within three months
it would start the humus tanks, and would commence the
work for the alteration of the pump-house buildings.

Leeds Engineering Feat. .

In constructing the 7-mile main arterial sewer for
Leeds, a big engineering feat is being accomplished, and
though the work is now in progress under the centre of the
city, there is very little evidence of it to be seen by the
general public. Practically the whole of the work is being
carried out by tunnelling, with a shaft here and there.
The shallow depth of the sewer will necessitate an open
cut for about half a mile.

Transport Problems.

A special sub-committee of the Leeds Tramways
Committee, which has been investigating the question of
transport, has given an expression of opinion that for mass
transportation the tramway must remain the chief means
of street transit. Recognising that the motor uml_:'u_huﬁ
has proved, and will continue to prove a valuable auxihary
to tramways, the committee proposes to make the fullest
use of this type of transport, both as a feeder to the trams
and for the purpose of developing new routes. In view of
this report, the Tramways Committee has t_IEL':dﬂd that
specifications be prepared and tenders invited for 150
new tramears, and that a further 50 cars be built in Leeds.

NORTH OF ENGLAND.

(From our own Correspondent.)

Cleveland Iron Trade.

THE outlook in the Cleveland pig iron trade has
been made appreciably brighter this week by 1!15 placing
of an order for a fair quantity of foundry iron for IFﬂﬂ}Edl?tﬂ
shipment to Hamburg. This sale is important as indicating
that Cleveland makers have at last got down to competr
tive level, Continental prices are undoubtedly stiffening
—the French makers have, in fact, fixed mimmum home
prices—and it would seem to be possible for Elev:e:iaud to
regain a foothold in European markets. There 1s also a
probability of more business with America, and 1t15 under-
stood that one or two inquiries are already ulfﬂulﬂtlﬂg*
Moreover, with the spring the Baltic ports will be re-
opening, and that may provide a further outlet for Cleve-
land iron. Thus the tone of the market is much less
despondent, even though the downward trend of prices
has not vet been completely checked. Home consumers
have been holding off the market since the turn.nf thf!
vear, but a number of contracts are now approaching the
point of exhaustion, and these will no doubt have 10 ’
renewed. At all events there is just a little more inGui
on home account, and a few more export sales would
probably immediately stimulate the market all round.
No. 3 G.M.B. Cleveland pig iron is 78s. 6d., No. 1 83s. 6d.,
No. 4 foundry 77s. 6d., and No. 4 forge 70s, bd.

Hematite Pig Iron.

Little improvement is recorded in the East Coast
hematite pig iron trade. There is still a very limt
demand, the slackness at the steel works having cuﬂﬂiL
the consumption, and some makers hold l}eaw'}' St-ﬂﬁpﬁ-
There 18 keen competition for orders, and mixed nwmn s
are freely offered at 85s. 6d., with No. | at 806s. per ton, a
drop of 6d. per ton on the week.

]

A sum of £61,074 had been expended, with -

.
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Ironmaking Materials.

There is no general demand for foreign ore, and
only an occasional spot cargo can be sold at 22s. per ton
¢.i.f. Tees, which represents probably a minimum figure
for best Rubio ore. The fuel market is still very weak, and
whilst the best Durham brands of blast-furnace coke
command 24s. per ton delivered at the works, it is possible
to purchase rather below that figure.

Manufactured Iron and Steel.

There seems to be more inquiry in the manu-
factured iron and steel trade, but many of the works on
the North-East Coast are badly in need of orders, and out-
puts are much reduced. Prices, however, remain generally
unchanged.

The Coal Trade.

There is no improvement in the Northern coal
trade position, and generally each day sees business become
of a more restricted character. The situation throughout
the whole area is very discouraging, and new business
exceptionally scarce. Contractors, who are not a numerous
body this year, and who have not any large quantities to
dispose of, are offering supplies very freely at the recent
range of prices. Fitters direct quote a hittle above the
normal market value, but there are very few transactions,
and on the whole prices are not thoroughly tested. Through
lack of demand there is a steady reducing of output, and
by this means prices are kept round about late figures,
and with little prospect of improvement operators are
not taking any sanguine view of the forward position, and
quote freely on the basis of current values for any position.
Speculators on the Continent take an even worse view,
and are snapping up what little business is offered at
shillings below what sellers on this side will entertain.
The pressure of German coals is particularly severe, and
competition from the American side is also keen, but if
there were trad s local operators maintain that, at present
prices, a good average percentage would come here, owing
to the more reliable qualities of the coal supplied. The
London gas companies are stated to have contracted direct
with wvarious Durham collieries for the supply of their
usunl average quantities of gas coals over the next twelve
months, The prices are stated to be on the basis of
20s. 6d. to 21s. for best and special qualities, and 18s. for
ordinary classes. The market for coke remains idle, and
new anguiries are scarce.  All makers report production in
excess of orders, and stocks steadily increasing,.

SCOTLAND.

(From our own Correapondent. )
Stagnation.

Noruine of a fresh nature has occurred during
the past week, and there is evidently no immediate pros-
pect of a change for the better in the steel, iron, and coal
trades. A secarcity of specifications and a lack of orders
are reported on all hands, notwithstanding the efforts of
producers from time to time to meet buyers in the matter
of price. Unfortunately, the best terms possible on behalf
of home manufacturers are still somewhat higher than
foreign rates for similar materials, and even when home
producers guote terms which would entail a slight loss,
they invariably find themselves out of it in the matter of
price. In almost all districts and in practically all in-
dustries embracing steel and iron manufacture, and in the
coal trade, the advisability of closing establishments until
such time as trade seems to be on the mend is under most
serious consideration. Markets show little variation from
day to day and week to week, and interest in proceedings
18 difficult to sustain. As has been said here before, the
scarcity of specifications from shipbuilding firms on the
Clyde is a great disappointment to many, and contributes
in no small degree to the lack of activity in the West of
Scotland generally. Two or three orders for new vessels have
just been reported, but many such contracts are required
to fill the berths vacated during the past few months and
provide the employment the vards are capable of accom.
mocating. Until costs of production permit and labour
questions settled, there seems no hope of increased activity
in a most vital industry.

Steel and Iron.

Latest reports from the steel and iron trades
embody the statement reiterated times almost without
number that foreign competition is throttling trade in
overseas markets and at home. Not only do makers find
themselves at a disadvantage in foreign markets, but
are also confronted with considerable importations of
competitive material,  Steel plates and sections are
extremely slow, and the mils are employed far
below capacity, The recent reduction of 7s. 6d. per
ton in steel rails has been of no practical benefit so
far, the prices of imported material being still too great
an inducement to buvers. It is still left to steel sheets
to ide the exception to the general rule, and even in
this industry the lighter sheets are much busier than the
heavy description. Light black and galvanised sheets
are very busy, especially the latter. The bar iron market
is very short of orders, and re-rolled steel also is similarly
placed. Dealers in scrap feel the pinch and prices are
not so firm, So far as pig iron 18 concerned, the production
has already been severely curtailed, and still stocks aceu-
mulate, consequently a further damping down of furnaces
may be expected.  Prices are nominally unchanged, but
o wenker tendency is apparent,

Coal.

The depression i the Scottish coal trade has
ached a most acute stage owing to the unprecedented
k of export orders. Collieries in all districts are affected,
t perhaps it may be said that the East of Scotland is
ost duepry affected, as the output from there is normally
 disposed of in foreign directions. For some time now
- many have been relling practically at n loss in order to

lispose of stocks, but cannot do so indefinitely. There-

fore, in u:mmhnr of cases notices of a stoppage have been
posted. Prompt export business has dwindled seriously,

while prices have dropped considerably, and, on the other

hand, forward transactions have been almost impossible
even when exporters have expressed n willingness to dis-
count prices. Cheap continental prices and the Inerensing
outputs there have played havoc with home collieries.
The markets here are extremely dull, practically the only
bright spot being the demand for best Lanarkshire splints
for shipment to Italy. This fuel has maintained a firm
standard. At the same time washed fuels have been =old
to the same country at cheap rates. Aggregate ship-
ments for the past week amounted to 246,639 tons, against
214,552 tons in the preceding week, and 205,858 tons in
the same woek last year. The home trade remains far
below par owing to the general trade depression.

WALES AND ADJOINING COUNTIES.
(From our own Correspondent.)

Coal Trade Outlook.

THE conditions in the steam coal trade continue
to be dull, and there appears to be no immediate prospeet
of an improvement, as the demand from abroad is any-
thing but satisfactory. Continental buyers are TIC'I-‘}'
scarce, and when they are interested in supplies from this
district their prices as a rule are so low that exporters are
unable to entertain their offers without a grave rigk of
making a loss instead of a profit. The position is a very
serious one, not only for the middlemen, but also for the
collieries, as the latter, except in a few cases, cannot work
regularly, and, owing to the aceumulation of stocks,
intermittent working at the pits means an addition to
their costs of production. At the beginning of this week
there were more idle berths at the docks than steamers
waiting to load, which was a very poor start, and as bad
weather prevailed, preventing the arrival of tonnage as
promptly as was expected, the prospects were that the
loading arrangements of the collieries would be further
dislocated. In the circumstances the indications were
that work at the pits would continue to be very irregular,
with consequent unevenness in market prices for supplies
for quick shipment. At the moment there are only two
inguuries on the market of any note, one being that of the
Egyptian State Railways for 150,000 metric tons of
Admiralty and Monmouthshire large coals, which have to
be shipped during May, June and July to Alexandria.
The period of delivery is interesting, as it is immedintely
before the time when trouble with the miners may be
expected, if there is to be any. The other inquiry is one
of 10,000 tons of locomotive coals for the Sudan Railways
for March shipment.

Coalfield Items.

There seems to have been som: expectation in
certain quarters that steps might be taken to bring about
a resumption of work at the Cambrian pits at Clydach
Vale, which have been idle since August last. A mass
meeting of the workmen was held on Monday last to con-
sider the question of making n movement and approaching
the management, but a large majority of the workmen
expressed themselves as against initiating negotiations,
g0 apparently nothing is to be done. From the owners'’
point of view, it is questionable whether the time is
opportune to reopen the pits, as the present conditions are
quite as bad now, if not worse, than they were when the
collieries were closed down. The position is undoubtedly
very serious, as may be gauged from the fact that the
announcement was officially made at the beginning of this
week that notices to cease work were to be served on
about 1000 men employed at the Vivian Colliery at
Abertillery, which is controlled by the Ebbw Vale Com-
pany. Trade depression is the cause of this action. The
Grey and Tillery pits, under the same concern, are already
idle, so that the closing of the Vivian Colliery will mean
that altogether about 5000 workmen will be rendered idle.
About 1000 men are affected by the suspension of work
until further notice of the International Colliery, Blaen-
gnrw, in the Garw Valley,

South Wales Miners and Wages Agreement.

The conference of delegates of the South Wales
Miners' Federation called specially to consider the recom-
mendations of its Executive for the suggested amend-
ment of the wages agreement on Saturday last, decided
to mstruct its delegates to the National Conference at
Blackpool to vote in favour of ending the agreement. This
is not the first time that a delegate conference has gone
contrary to the proposals of its Executive, though at the
same time it may be said that it has not always been fhe
case that a delegate conference has truly interpreted the
feelings of the rank and file of the coalfield. The chairman
of the conference referred to the conlowners’ panacea for
remedying the present conditions in the coal trade, viz.,
an increase of the working day, and said that that was not
acceptable to the miners, who were confident that the
desired improvement could not be obtained in that way.
The card vote taken on the Executive's proposals resulted
in 1229 being for and 1404 against, these figures repre-
senting 61,450 for the proposals and 70,200 agamst.

Tin-plate Developments.

Reference has alrendy been made to the proposed
developments at Swansea contemplated by  Baldwins,
Limited, and it is now announced that the Glamorgan
Tin-plate Company has been registered as a private coms-
pany, with a nominal capital of £200,000 in £1 shares,
The directorate is to be divided between Baldwins,
Limited, and the Anglo-Saxon Petrolewmn Company, and
the number of directors is not to be more than six nor
less than four. The directors’ bhorrowing powers nare
restricted to £200,000, unless sanctioned and enlarged by
resolution of the company. The intention i= to erec!
entirely new and modern tin-plate mills and steel works !
the Swansea Burrows. The Anglo-Saxon Petroleum Com-
pany is a consumer of oil containers, which it will obtain
from the new works,

Tin-plate Workers’ Wn_gu.

An award has been given by the sub-committes
of the Joint Standing Committee in the Welsh tin-plate
trade to the effect that all able-bodied labourers receIving
the 5s. a day advance granted in September, 1923, and
who are outside the line of promotion, are to receive a
further advance of 10 per cent. on their base rates. This
is applicable only to men whose present base rate is from
o%. to 5s. 6Gd. per day. The percentage of advance on
intermediate rates is on » pro rata basis,

French Inquiry.

The French State Railways are in the market
for 40,000 tons, consisting of 10,000 tons of large and

30,000 tons of small coals for shipment over the next throee
months,

Current Business.

Business on current account has been of very
modest dimensions during the past week, and thero has
been very keen competition for the few orders available.
The tone of the market all round has been quiet, and
values of most descriptions have been irregular, especially
for prompt loading, owing to the fact that standing stocks
have been so heavy. Collieries have been only too ready
to make concessions to those buyers able to take quick
delivery, though few have been in the fortunate positign
of being able to do so. In the anthracite section the con-
ditions have also been rather on the quiet side, though
there is a slightly better outlook.

PERSONAL AND BUSINESS ANNOUNCEMENTS.

W are asked to announce that Mr. H. 8. Aspinall, general
mannger of Vickers-Potters, Limited, has been appointed a
director of that company.

Tue Foster Excivgemise Comraxy, Limited, of Morden
Works, Winbledon, 8.W, 19, informs us that it has appointed
Mr. F. Routledge, 21, Temple-lane, Dublin, ns agent for the sale
of its products in Ireland,

We nre asked to state that, following the death of Mr, John
M. Henderson, chairman and managing director ol John M.
Hujmlnrurm nnedl Co,, Limited, of Aberdeen, arrangements aro
being made to securo the continuity ot the business on the same
lines as hitherto. 8o soon as the necessary formalities permit,
the family of the late Mr. Henderson, who are retaining their
late father's interest in the company, will be represented on the
board of directors.

Tue Presmien Erecrmic Wenpina Comeasy, Limited, asks
us to state that it has decided to dissontinue the carrying on of
business from its Swansen establishment, but that arrangements
are being made at the samo time to extend the company's
fucilities at its Abbey Wood Factory, London, 8.E. 2, for tho
manufacture of its various products, The company is managed
und directed solely by Nobel Industries, Limited,

M. K, Harvasxp HurcwinsoN, who has for many years
spocialised in burning coal in pulverised form, has acceptad an
executive porition with Vickers and International Combustion
Engineering, Limited, of Africa House, Kingsway, W.C, 2,
He will have charge of developments of the firm’s interests in
the Dominions and Colonies, and is shortly proceeding to
Australin, vid the United States of America and Canada,

We are informed by British Insulated and Helsby Cables,
Limited, that it has been decided to change the name of the
British Union lamp, which it manufactures in its lamp factory
at Huyton Quarry, near Liverpool, to the B.1. lamp, the new
name being the first two initi:}, letters of the cable company's
titls.  The B.I. lamp will carry the firm's trade mark, which
has hitherto characterised all the Helsby and Prescot products.

Tue St Excize Compeany, Limited, informs us that, it
having been decided to concentrate the administrative and
designing work of the company in the same building as its
research laboratory, the offices of the company have been moved
from 7, Princes-=treot, Westminster, to Church Wharf, Chiswick,
London, W, 4, to which it requoests that all communications
should be sent in future.  Telephone : Chiswick 1300 ; telegrams :
“ Nuprimover, Phone, London,"

CONTRACTS.

Yarwow axp Co. (1922), Limited, of Scotstoun, Glasgow,
have received from the London Electrie Supply Company an
order to supply its latest type Yarrow water-tube boiler, together
with superheater and eir heater, for the power station at
Deptford,

Ine GeNerar Evecriae Company, Limited, of Magnet House,
Kingsway, London, W.C. 2, has reccived from the Admiralty
an order for the supply of 50,080 special Robertson carbon
filament lamps, and from the Goneral Post Office an order for
10,000 special telephone switchboard lamps,

Howpes-Liusostiom Prenegarers (Laxp), Limited, has
received, from Chance and Hunt, Limited, chemical manu-
focturers, Oldbury, near Birmingham, an order for o preheater,
having a total heating surface of 17,500 square feet. Air will be
supplied to the furnace at about 375 deg. Fah.

H. R. MarspeN, Limited, of Leeds, has recently received
the following orders :—For o complete breaking, screening and
uarry plant from the Ross and Cromarty County Couneil,
Mid-Ross District Committee, Dingwall ; and for complete
breaking, screening and tar-macadam plants from the Berwick.
shire County Council, Middle District Committee, and the
Hnuth?Irn District Committee of the Kirkcudbright County
Council,

Tue Vickers-Sreamine Boirenr Compeany, Limited, Baulk-
buildings, 20, Kingsway, London, W.C, 2, has recently received
n repent order for three 15,000 1b, cross-type water-tubo boilers,
from the Aunglo-Scottish Beet Sugnr Corporation, for its Notting-
ham factory, as well as 0 repeat order from the Wimbledon
Corporation  electric uupplr depoartment  for one 50,000 1h,
cross-typo boiler, fitted with an hlinm'u chain grate stoker and
flat suspended arch.

Vickers Loutep, of Barrow.in-Furness, have recently
received the following orders :—(a) From the Associated Port-
land Cement Manufacturers for three kiln shells, each 250ft.
long, which will be the largest vet installed in this country, for
Bevan's works ; (b) for a condensing plant to be installed in
connection with the new 6000.kilowatt turbo set recently orderod
by the Brighton Corporation ; and (¢) for a low-pressuro Aaslh-
evaporating and de-perating plant for nse in connection with the
power station extensions for the Poplar Borough Council, which
ure being carried out by Viekers and International Combustion
Engineering, Limited, as main contractors,
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Current Prices for Metals and Fuels.
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Ship Plates, jin.andup.. 9 15 0 . — Titani 10 R Steam Coals :
Sections .. .. .. .. 910 o o Aitanim (carbon free) ... .. 1/ perlb, R
s : * i Nickel (per ton) Fi ) e s TS Large e P R S s . ,
Stoel Ehﬂﬂ“n f“m. to im- 12 0 [ . —— Cﬂhﬂl ; E’B‘Eﬂ'ﬂdﬂ 21!—- Lo EIJ‘
Sheets (Gal. Cor. 24 B.G.) — £18 0 0Otol8 1 S g e ea e e v LDYE e e R A |
e ©1810 0)  Aluminium (perton).. .. .. .. £130 Bmoalls .. .. .o er o oen aw an UGS
Cargo Through .. .. .. .. .. .. 18/-tol9F
(1) Deliverea. (2) Net Makers' works. (3) f.0.t. Makers' worka : . y
works, approximate, (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire.

(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— axtra delivered England. (7) Export Prices—f.o.b. Gl (8) E here otherwise indicated.
.0.b. Glasgow. xcept where o

(9) Per ton f.0.b. * For blast-furnaces only, 16/9, with Auctuations
a) Delivered Shefficld or Glasgow. (b) Delivered Birmingham.

coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o0.b. for export,
sccording to analysis ; open market, 18/~ to 19/~ at ovens. t Latest quotations available



Fes. 27, 1925

THE ENGINEER

255

French Engineering Notes.
(From our Correspondent in Paris.)
Iron and Steel Combines.

TaE efforts of iron and steel producers to combine
for the maintenance of prices and the distribution of home
and foreign orders have so far given little tangible result.
There are always some firms which fear that such a distribu-
tion would imply the handing over of some of their business
to others. The one successful effort has been the fixing
of minimum prices for pig iron, as well as for some deserip-
tions of rolled iron, but the sole result has been to keep off
buyers who are merely satisfying their pressing needs,
until such time as the situation bhecomes clearer. Mean-
while, there can be no question of a permanent minimum,
for coal prices are rising, and it is fairly certain that coke
from the Ruhr will advance, while there are so many other
factors, such as wages and higher transport charges, that
it is quite impossible to give any indication of the future.
Under present circumstances, any attempt at combining
to regulate prices has little chance of stimulating business.

Capital and Trade.

Industrial activity is beginning to decline from
a variety of causes, and more especially from the reluct-
ance of capital to engage in industrial undertakings. While
s0 much money has gone to the State in the form of loans,
and so much is reported to have been invested abroad,
there is practically nothing available for industry, and the
lack of discount facilities has made the position of manu-
facturers a very difficult one. A crisis can only be averted
by reviving confidence in industrial investments. This
the Government proposes to do by a variety of expedients,
such as the redeeming of war bonds at their face value
without interest, which means that the bonds will rank as
banknotes. Holders of bonds will therefore have no in-
ducement to keep them unproductive, and will be en-
couraged to invest them in industrial and other under-
takings. By releasing this enormous capital, it is hoped
that a very large proportion of the money will help to
bring about an industrial revival.

Decorative Arts.

The buildings being constructed for the Inter-
national Exhibition of Decorative Arts are of less engineer-
ing interest than exhibition buildings generally are, for the
reason that there are no big constructions necessitating
the intervention of the engineer. Each country has a
pavilion of its own, which will offer an extraordinary
variety in architectural efifect, and the IExhibition will
probably be, in a general way, the most artistic yet held.
Interest in building construction lies in the absence of the
usual plaster and fibrous material, and in the employment
of methods now being so largely used for the erection of
cheap buildings. Some are built with hollow bricks, faced
with cement, and the fine Italian pavilion is a particularly
solid edifice, as exhibition buildings go. In some cases
the material used consists of huge conglomerate blocks,
obviously made of clinkers and rubbish, and elsewhere
conglomerate bricks are employed for walls and concrete
for arches, balustrades and steps. Several pavilions are
built entirely of wood. There is very little metallic con-
struction, and not much more concrete, except for pillars,
and at the Place de la Concorde entrance there are eight
huge square concrete towers arranged in a circle appa-
rently to support a dome. The general effect of the
Exhibition promises to be exceptionally good.

Paris Water Supply.

The proposal to draw a practically unlimited
supply of water for Paris from the vast reservoirs which the
Municipal Couneil is in favour of constructing in the upper
valley of the Seine, with a view principally of regulating
the river level and preventing periodical floods, does not
meet with the approval of the Seientific Commission for the
Control of Water in Paris. That body has declared against
the water being brought to Paris, and recommends the
carrying out of the scheme for tapping the subterranean
water in the Vals de Loire, while it states that the under-
ground water resources in the upper valley of the Seine
may be worth investigation. The construction of barrages
for flood reservoirs would entail a huge expense, which
some experts declare might be avoided by a systematic
programme of afforestation. It is regarded as fairly
certain that the destruction of woods and forests is partly
responsible for the more frequent flooding of the Seine,
and, as a temporary expedient, subsidies are being granted
to communes which undertake to plant trees in the Seine
Valley.

Seamen’s Hours.

Notwithstanding the obvious difficulty of im-
posing an eight hours’ working day in the merchant marine,
the present Socialist Government has made up its mind to
apply the law in its entirety. So far, the law has remained
in abeyance in the hope that other countries would be
induced to adopt a simmlar measure, for it was evident that
if the law were only applied here it would place French
shipowners in a much more serious position. Shipowners
are already burdened with restrictions that do not exist
elsewhere, and an eight hours’ working day would impose
such heavy additional charges upon them that competition
for freights would become impossible. The Government
offers to meet the difficulty by paying subsidies to cover
the extra charges following upon the application of the
eight hours’ working day, but the Suciétf des Armateurs
de France has informed the Prime Minister that it has no
faith in the ability of the Government to pay subsidies,
and that even though the losses were covered, the eight
hours’ working day would be quite impracticable on board
ship, and that, in effect, they will have nothing to do with
it under any circumstances whatever. It insists upon the
present Government maintaining the arrangement entered
into with its predecessor. The opposition of the ship-
owners to these Socialist reforms promises to be as un-
compromising as that of the railway companies.

British Patent Specifications.

When an invention is communicated from abroad the name and
address of the communicator are printed in italics.

When an abridgment is not illustrated the
without drawings.

Copies of Specifications may be obtained at the DPatent Office
.S;iflc Bru;:,ch, 25, Southampton-buildings, Chancery-lane, W.C.,
at 1s. each.

The date first given is the date of appl-ic&ﬁan , the second date,

at the end of the abridgment, is the date of the acceptance of the
complete Specification.

Speci fication s

BATTERIES AND ACCUMULATORS.

219,924, January 21st, 1924 —IMPROVEMENTS 1N AND RELATIN (
T0 Dry Crris, The Manhattan Electrical a‘i'upp!y Company,
Ime., of 17, Park Palace, New York City, .S, A.

A dry cell constructed in aceordance with this invention con-

“ist= of tablets A composed of a depolariging mixture and seps-
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rated by thin layers of graphite B. The ecarbon rod C is sur-
rounded by a evlindrical layer of graphite D. The tablets are
staked one on top of the other and are surrounded with a cellu.-
loge container E. The space F' between the container E and the
zine is filled with flour paste.—January 15th, 1925.

TELEGRAPHS AND TELEPHONES.

204,315. September 3rd, 1923.—Rap1o RECFIVING APPARATUS,
Johnson-Williamson Laboratories, of 609, West Lake-street,
Chicayo.

This specification desceribes a scheme for elimina’ing the
effects of static and other disturbances in telephone re-
ceivers., A great portion of the specification is devoted to
the general description of the receiver, which is pretty
obvious from the disgram. One of the special features, how-
ever, 1s the provision of a condenser A and high resistance B
connected across the secondaries of the transformers as
shown. The condensers C and resistances D in each of the
intermediate circuits affords a path of low resistance for static
and other waves of high frequency. The action of the con-
densgers A i to demagnetise the core of the transformer more

nMe 204,315

P -

:-Illflilillllh—‘-——,lltillﬂl!'l|If!!!illl!l]l1||l‘|lfljlir—~

rapidly, thereby making it susceptible to rapid alternating
currents. This improves the transmission of the audible or voice
frequencies. It aiso tends to keep clear or fully discharge the
grid at the point of neutrality or the zero value of the EM.F.
and current. Moreover, high frequencies, such as internal tube
oacillations, static and other foreign disturbing currents, find a
path of small resistance through the condenser A and currents
of high voltages with high audible frequencies of about 15,000
cycles, such as will produce a shrill note, find a route of small
resistance through the high resistance B. High frequencies
eaused by oscillating valves are completely shunted out of the
grid by this shunt, thus making it possible to employ a much
higher ratio of transformation than has hitherto bheen used.—-
January 5th, 1925,

222.436. September 26th, 1923.—A Megrnop or Repucina
Cross TarkiNg IN TeELErHONE CAabrLes, Felten and Guil-
leaume Carlswerke Actien-Gesellschaft, of Koln-Miilheim,
Germany.

This invention relates to a method et reducing eross talking
in telephone cables and more particularly in double telephone
circruits or phantoms. The inequalities of the effective part
capacities of the conductore having an influence upon one another
are compensated by correspondingly balancing the part capa-
cities in a short portion of the length by altering the dielectric
conditions between the conductors., Let it be assumed that the
phantom illustrated is to be balanced. Measurements have
shown that the effective part capacities A, C, and D have to be
increased by 120 em., 80 em., and 150 em, respectively in order to
make them equal to the part capacity B, The conductors 1 and 3
corresponding to the capacity A, 1 and 4 corresponding to the
capacity C, and 2 and 4 (capacity D) are firmly pressed togethe:
respectively by bindings until measurement of the whole phantom
gives A = B = ( = D. In order to reduce the length over

which the binding is applied, the following method may be
adopted. The largest capacity part B is firet of all reduced by
forcing the conductors 2 and 3 away from one another by means

N° 222,436 /
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ol a suitable: nsertion, until B = C, and thereupon A and D are
inereased until they are also equal to C, the inereases then amount -
ing only to 40 em. and 70 em. respectively.— Janwary 22nd, 1925,

TRANSMISSION OF POWER.

227,198. October 11th, 1923.—GriNpiNe Grar WHEELS,
The Hon. Sir C. A. Parsons, S. 8, Cook and .J. Ford. Heaton
Works, Newcastle-on-Tyne.

This invention might be described as a lapping process for
producing toothed gears with a bigh degree of accuracy. The
gear A to be lapped 1s snrrounded by a similar internallyv toothed

N® 227,198

wheel B and the two are mounted in a machine for giving them
a relative reciprocating motion. The teeth are kept in contact
with one another by means of a spring device C and the wheel iz
moved around in relation to the lap, occasionally, so as to mini-
misge inequalities, An abrasive 18, of course, used to provide
a cutting effect.—January 12th, 1925.

CRANES AND CONVEYORS.

237,349, May 27th, 1924, —EmMerceENcY Brakes ror Winnixag
Excmxes, W. T. Bell and F. B. Perry. Robey and Co.,
Limited, Lincoln.

This gear is intended to check excessive speed in winding,
gradually during the general period of the wind, and also to
check it quickly, if the speed should be abnormal towards the
ond of the wind, in order to prevent overwinding. The mech-
anism is more or less normal in that the braking engine is set in
action when a weight A is released by a trip gear controlled by

N?227.349
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a governor. The speed at which the weight falls, and conse-
qluﬁntl}r the abruptness of the braking action, 18 determined by
the oil dashpot B. There are two oil passages for this dashpot,
which are controlled by cocks C and D). One cock is adjusted to
give a normal braking effect when the other cock 1s dlosed. The
second cock is connected with a cam E worked by the depth
indicator and is opened towards the end of the wind, so that, in
the event of the trip gear acting, the dashpot will have a free
passage for the oil and the brake will be applied rapidly,—
Janwary 15th, 1925,

TRAMWAYS AND RAILWAYS.

222,098, August 27th, 1924, —IMPROVEMENTS RELATING TO
MoToRr SUSPENSION SYSTEM8 For FEiecrric L.ocovoTives
AND OoTHER ErecTrRICALLY Proreriep Vemicres, Melro-
politan-Vickers Eleetrica! Company, 4, Central BRui'dings,
Westminster.

The truck frame is mounted on springs A. A pair of motors
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B and C have extending arms D and are mounted on springs L.
Each arm portion is secured to the corresponding timber frame
I' by o serew or bolt.  The motors drive the axles by pinion and
gear wheels. ns shiown.,  The gear wheels are of spirnl con.

N?222008
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struction and form the subject of a previous patent.  The
floxible construction of the gear wheols permits of relative move-
ment of the motor axle and truck frame members without
affecting the gear tooth engagement hetwoen the wheels and
panions, ~—January 160h, 1925,

MISCELLANEOUS.

220,787, June 1oth, 1924 —CGrispine Rorrs ror CEREALS,
L. Sehmidt, 1222, South Eighth-street, 8t, Louis, Missonri,
This invention aims at improving the efMiciency of break rolls
in the reduction of coreals, such na the grinding of wheat to
produce flour, The inventor comments on the disadvantages of
the usual methods of inereasing the grip of the rolls on the grain,

N?226,737
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and puts forward a process of grinding their surface so that the
seratoh marks produced in grinding are more or less parnlle!
with their axis, instead of being circumierential as herotofore,
The illustration shows the general arrangeinent of o machine
for grinding the rolls according to the inventor's ideas.—
January 1st, 1025,

216,716,  January l1oth, 1924.—Ax Imrrovep Rorany Erpe.
mric Conrvacr Devier, C. Lorenz Aktiengesollschaft, of
Lorenzwig, Borlin, Tempelhof, Germany,

This specification describes a contact deviee which is con-
nected to a source of continuous curvent and in which the con.
tinuwons eurrent led to the rotating contacts s converted into
alternating current through the intermedinry of a commutator
rotating together with the contacts, Tn the upper dingram A is
nocontact devieo mounted on a rotating dise B,  In order to
prevent the eurrent supplicd by the continuons current moehine

NY 215,715
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O through the field D destroying the contacts, the current is lod
aover the brughes K and F to the semi-circular segments O H,
which are insulated from one another. The contact points at A
are connected to these segments, Whilst the dise is rotating the
direction of the arrow the brush E passes over the insulation K
and the brush F over the insulation K and the segments G and H,
and the two contact points A are charged in opposite directions.
The lower illustration shows the same machine, but the weg-
ments in this case are separnted by soveral pieces of insulation,
and by using bridging rosistances R it is possible gradually
to balance the voltages between the main segments and therelyy

to prevent the formation of sparks when the brushes pass from
one main segment to the other. The scheme is apparentl
intended for use in connection with regulating machines with
rotating contacts, which, when Oﬁrrﬂtad. RAY, h_? centrifugal
force, net upon a regulating mem of the driving machine.
The continuous current to be supplied to the rotating contacts
is converted into alternating current in order to provent wear
on the contacts. —Januwary 16th, 1925,

Forthcoming Engagements,

Secretaries of Institutions, Societies, dec., desirous of having
notices of ngs inserted in this column, are requested to note
that, in order to make sure of its insertion, the ynformation
should reach this office on, or before, the morning of the Wednesday
of the wnkf ing the meetings. In all cases the TIME and
PLACE af which the meeting is to be held should be clearly stated.

TO-DAY.

INsTITUTION OF AvToMOBILE ENciseers,—Watergate House,
Adelphi, London, W.C, 2, Graduates' meeting, Paper, " Why
Prneumatic Tires t "' by Mr, R, Marks, 7.30 p.m.

Junton InstirurioN or EsaiNneers.—39, Vicloria-streot,
I,.nndgn. S.W. 1. Lecturette, ** A Treatise on Modern Lighting
Practice,”” by Mr, E, Stroud. 7.30 p.m,

Nonti-EAsT CoAsT INSTITUTION OF ENGINEERS AND Suip-
BUILDERS,— Literary and Philosophical Society, Newcastle-
upon-Tyne. Paper, " Ultimato Possibilities of Steam Plant,”
by Professor A, L, Mellanby and Dr, W, Kerr. 7.30 p.m.

NonrTu-EAsT CoAsT INSTITUTION OF ENGINEERS AND SHIP-
BUILDERS : MippressrovcH Bravon,—Graduate Section's visit
to the works of Bolekow, Vaughan and Co., South Bank,

- Puysioan Bocigry oy Luumm.—hu]’mrinl College of Science,
South Kensington, London, 8. W. 7,  Papers, '* Notes Concern-
ing the Sprongel Pump,” by Mr, J, J, Manley ; ** The Thomson
Kftect in Copper, Iron and Carbon Steels,” by Mr. J. Young ;
An Improved Cathode.ray Tube Method for the Harmonic
Comparison of Frequencies and for the Delineation of their
Wave Form,” by Mr. D. W, Dye. 5 p.m.

Royar INstiturioNn or Grear BriraiNn,—21, Albemarle-
street, Piceadilly, London, W. 1. Discourse, ‘* SBugars from the
Standpoint of the Organic Chemist,” by Sir James Irvine.

f p.m.
SATURDAY, FEBRUARY 2871u.

Nuu-ru-l-lnp'r CoasT INsTITUTION OF ENGINEERS AND Suip-
L.u'n,u!':nﬂ.—l}rmiuntﬂ Section's visit to the works of the Tharsis
Sulphur and Copper Company, Limited, Hebburn, 2.30 p.mn,

Rovar Isstirorion or Guear Brirain,—21, Albemarle.
streot, Piceadilly, London, W, 1. Lecture, ** The Counting of the
Atoms, L, by Sir Ernest Rutherford. 3 p.m.

MONDAY, MARCH 2~xp.

Beapronp Exaisecring Sociery, —Technical College, Brad.
ford,  Lecture, " Modern Developments in Power Genoration,”’
by Mr. J. Townley. 7.30 p.m,

INsTITUTE OF TRANSPORT. — Institution of Electrical Fngi-
neers, Savoy-place, Vietorin Embankment, London, W.C, 2,
Paper, "' The Manipulation of Exceptional Passenger Traflics,”
by Mr. E. C, Cox. 5,30 p.mn,

‘ INSTITUTION OoF Civih  ENGINEERS :  NEWCASTLE-UPON -
Tyw~e Associamion, —Neville Hall, Newcastle-upon-Tyne, Paper,
Construction of the Burnhope Intake and Pipe Line, and also

the Stanhope Tunnel, for the Durham County Water Board,"”
by Mr. H, Robinson. 7.30 p.m. 4

INSTITUTION OF ELEcTRICAL ENGINEERS ¢ WESTERN CENTRE.
—BSouth Wales Institute of Engineers, Park.place, Cardiff.
Paper, " The Drive of Power Station Auxiliaries," by Messrs
L. Breach and H, Midgley. 6 p.m. ! |

JUNIOR INSTITUTION OF ENGINEERS : Norrn-WESTERN SEC.
Tum.—-ﬂrugrnphimll Society's Rooms, 16, St. Mary's Parsonage,
Manchester, ™ Power Factor Improvement,” by Mr, (. H
Ayres. 7.156 p.m, : |

IHHTITHTIHI‘? OF MECHANIOAL ENGINEERS : GRADUATES' SEe.
TH:H.—F.llburn}'rH_ Gate, Westminster, London, S.W, 1. Annual
lecture, ** A Visit to Amerien,”” by Mr, W, H. Patchell, 7 p.am,

Rovar INsTITUTION OF Guear
street, Piceadilly, London, W, 1,
O pom.

Britain,—21, Albemarlo.
General meeting of membeors,

~ SOoIETY OF ENaiNeers, —Goeological Society's Rooms, Bur.
hugtunr House, l'u-rmlillt-, London, W, 1, Paper, ** Notes on
Preparing o Tender,” by Mr, R, I, Money. 5.30 p.m,

TUESDAY, MARCH 3rop.

INsriTOTE OF MARINE
Tower Hill, London, K. 1.
F:. W. L.. Nical, * 6.30 P,

: INSTITUTE OoF METALS 1 BimMiNamaym LOCAL SEOTION, —
Chinber of Comimerce, New stroot, Birmingham, Papor, ** Slags

and Fluxes: Their Composition and Uses," by Mr..J. H, Russoll
i pP.an. .

ExaiNrenrs, —856 /88, The Minarios,
Paper, " Fuol Economy," hy Mr,

IIHHTI:I‘I!TIHH OF ENGINEERS AND SHIPRUILDERS [N NOOTLAND
— 39, Elmbank-crescent, Glasgow, Paper, " Steam Pipos for

lxt | ; i o |
T_?{I:I:]_f:uh Pressure and Temperature, by Mr. J. A, Aiton.

WesT Tmuum_ltt: METALLURGICAL Sociery. Goorge Hotol
Huddersfield, Diseussion, ** The Connection between tho .\Iirrn:

st r;ll:lhlm and the Mechanical Propertios of Metals and Alloys.
fan FI.HI. F

WEDNESDAY, MARCH 4ru.

INSTITUTION OF LKLEeTRICAYT, KNGINKERS.—8 : ia. in
torin Embankment, London, W.(, 2. Wiresloss ;::.ﬁ"':lh::l:,;qh:t )
~ Current Transformer Meothods of Producing Small Hnu“ﬁ.
Voltages .'!“'1 Currents at Radio Froguencies for {‘ulihrutm:
l'urpnm_-n, by Mr. D. Dye ;and ** The Moasurement of Frec ._I,.I“.L
IIFII.'II :‘“Iﬂ'fl ullllll“lil'ﬂ in Wireloss Tr_!h-l,[r"ph}-_” bv Ljﬂllt -{!u]ﬂu :.I
K. E, Edgworth and Lieut. G, W. N_ Cobbold, 6 p.m, P

ol |HHTITI"-T‘IIIH oF HEATING AND VENTILATING ENGINEER&

.I.hnl Englllﬁﬂru"['luh. Coventry.streot, London, W. 1. '!'.-" ;Hr
Water Softening in relation to Honting and n..,m'm“,,. Xit

Water Supply,” by Mr, W. B. Lowis. 7 p.m. ¥

NEWCOMEN So0rery,— Prinee Honry's Room, 17
street, London, E.C. 4. Paper, " Gun Handieraft,"
C. E. Greener, 5,30 p.amn. *

Floot.
by Mr,

THURSDAY, MARCH bBra.

INSTITUTION OF ELEOTRICAL I":H“"'“'-H"H.'—-'Hll.\'(l‘,’.:li|||p|- Vie
® ¥ -

Lorin [':Ii!I'II.'lIIkIIIHI’II. London, W.C, 2, “The Post Offico and
Automatic Telephones," by Colonel T, I, Purves, 0 pom

ROYAL AERONAUTIOAL SocteTy.—7, Albemarle-street, Picoa.
dilly, London, W. 1. Pa ' » B

y r, " Bome Medical Algah of Air
Transport,” by Lie-utannnt%ulnnul C. B. Heald. &5. p.m.ﬂ‘ﬁ N -
FRIDAY, MARCH 6rn.

InsrrrurioNn oF Erecrrioal ExciNeens : Noren e

L

Cextire.—Hotel Metropole, Leeds.  Annual dinoer, 6,30

G.45 pom, =
Ixstrrorion or MeonaNioan ENcINgens.—Storey's m '

Westminster, London, S.W. 1. Informal meeting, ussior

on "' Pitfalls for Patentees.”” 7 p.m.

Junior InsTrrurioNn or ENGINgers,—30, Victoria. I’
London, B.W. 1. Lecturette, " How to Apply for a Job, an
How Not to Do It,” by Mr. E. Fianders Etchells.  7.30 p.m, i

Rovarn Instirurion or Gurear Brivamw,—21, Albemarle.
street, Piceadilly, London, W. 1. Discourse, " The Rate of
Man's Evolution,” by Sir Arthur Keith, 9 p.m,

SATURDAY, MARCH 7rn.

InsTrruTion oF Munioirarn axp Counry ExaiNeens, —T;
Hall, Ealing, London, W, 5.—Joint meeting of the Eastern
South Midland Districts, 2,15 p.m. Fi

Rovar Ixsmirerion or Grear Brrivais,—21,
street, Picoadilly, London, W, 1. Lecture, * The
the Atoms—IT.," by Sir Ernest Rutherford. 3 p.m.

" L |

; .. . _. 4

MONDAY, MARCH 0ra.

Cuapwick Pupric Lecrure.—Inner Temple Hall, London.
“Fhe Necessity for Legislation with Regard to Smoke Abate.
ment,”’ by The Lord Newton. B p.m. !

INsTITUTE OF METALS : SCoTTisd Looarn BecTioN.—lnstitu-
tion of Engineers and Shipbuilders in Scotland, 39, =1
crescent, Glasgow, Paper, " Eleetric Furnaces,” by Mre. A
Glynne Lobley, 7,30 p.m,

TUESDAY, MARCH 10T,
INSTITUTION OF ENGINEERS AND SHIPBUILDERS lm

—37, Elmbank-crescent, Glasgow. Paper, * The :
of Brass Condenser Tubes, with some Notes on an M
Alloy," by Messrs. G. A, Whiteman and A, Spittle, 7.30 pm,

InstiTUuTiON oF PETROLEUM TEcuNoLOGISTS, —Royal Bociel
of Arts, John-street, Adelphi, London, W.C, 2. Annual general
ml;?ting. Address by Mr, H. Barringer, the retiring Preside
0,30 p.m,

WEDNESDAY AND THURSDAY, MARCH 1 l'ti axp 1210,

" IssTituTE oF METALS, —Institution of Mechanical Engineers, )
Storey’s Gate, London, 8.W. 1. Annual general meeting. For
programme, see page 223, 10 a,m. each day.

FRIDAY, MARCH 131, 2

Ex-Brurisn Westinonovse Assoorarion,— Holborn Re
rant, London, W.C, 1, Seventh annual re-union dinner,
p.m,

INsTITUTE OF METALS : SWANSEA LOCAL SEOTION. Motal-
lurgical Department of the University, Singleton Park, Swan-
sen.  General discussion.  7.15 p.m. -

Juxior InsTiruTion oF Excizveewrs, 30, Vietoria-street,
London, 8,\W, 1. Lecturette, " Notes on Methods of Producing

Modern High-grade Machine Tools,” by Mr, A, P, Bale, 7.30
PLa,

MONDAY, MARCH 161w,

Ixsvrrurion or STRUCTURAL ENciNeers.—Criterion Restau-
rant, Piceadilly, London, W, 1. Annual dinper, 7 for 7.30 pm.

Junior InsTiturion or ExciNgers : Nonmu-WESTERN SEe-
TmH.-—-Uennghical Society's Rooms, 16, St, Mary's
Manchester, " Industrial Electric Vehicles,” by Mr. J.
Oliver. 7.15 p.m.

Women's Evecrrioar AssocrarioN,—Visit to the Osram
Lamp Works, Hammersmith, 2,30 p.m.

TUESDAY, MARCH 17rn.

InsTirure o Mamine ExaciNvepns.—85/88, The Hinaliﬂiui:_:
Tower Hill, London, E, 1, Paper, ** Motor Passenger Vessals,™
by Mr, A, (", Hardy., 6.30 p,m,

WEDNESDAY, MARCH 181n.

INsrirure oF MeTans : Norti-EAast CoAsT LOOAL SECTION,
—Electrical Engineering Theatre, Armstrong College, News
castle-on-Tyne,  Paper, "' Electric Furnaces,” Ly Mr, A.
Lobley, 7,30 p.n.,

Tue IxsrirurioNn oF ELeorrRican ENaiNgers :  ASSOCIATE
MesmpErsiir Exasmisarion, —The Council of the Institution of
Electrical Engineers has decided to accept, in lien of Part 1.
of the AMLE.E. examination, the higher grade N
Certificate or biploma in Electrical Engineering, prﬂvidid the
candidate satisfies the Institution Yn the subject of ok E“ﬁ“‘"
Fasay,"

Lirr AND CnanNg MAKERS' ASSOCIATION, —A genoral mee 5&
ot lift, hoist and erane makers will shortly be held, under the
auspices of the Council of the recently formed Lift and Crane
Makers' Association, tor the purpose of considering and ‘ﬂ’m’-‘
ing rules, appointing officials and other important objects.
All members of the trade who have not heard direct fron the
sooretary may communicnte with him, care of Hawkin, Smalley
and Co,, 1, Mitre-court-buildings, Temple, E.C. 4, which is the
address of the Association. The date, place and agenda of

general trade meeting will, on applieation to the secretary, i
communicated to those wishing to attend,

Tue Bemser Musgusm,—The Board of Education has Just
issued o new catalogue, which Mr, W. H. Dickinson has com-
piled, of the stationary engine exhibits in the Scionce Museum b
at South Kensington. Under the energetic management w ‘
now provails, the Science Museum is one of the greatest educa-

tional establishments in the world, People who are unsc-
quainted with it imagine that it is only of historical value, and

thit nothing which is not antigue can be found within its wi

That is far from the truth, for the object of the directors is to |
{Iiﬂrlll}' the full sequence of invention from the past to the Pm' ]
and examples or models of the newest products of the engineer

and technician are to be found there, Take but a single example,
quite at random. There is a weries of sixteen different
lock-nuts and lock.washers, including some that are loss

five vears old, The catalogue before us, like those that have
precoded it, is far more than o mere list of exhibits, It con
copious explanatory notes, prepared with great skill, and anyono
who could pass an examination on it would have gone far

acquiring that fundamental knowledge of machines which is ot

the root of mechanieal engineering.
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