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been e x te n d e d  to  oc cu p y  th e  sp ace u s u a lly  d e v o te d  to  th e  
P re s id e n t's  A ddress, w h ic h  on th is  occas io n  has been u n 
a v o id a b ly  po stp o n ed  t i l l  D e c e m b e r o w in g  to  S ir  R o b e rt 
D ixo n  s ab sen ce  in A u s tra lia .

A  N ew H arwich-H ook Steamer. “ The Engineer,” 19th 
July , 1929.

A t the beginning of this week the new cross-Channel steamer 
Vienna, recently constructed by John Brown and Co., Ltd., of Clyde
bank, Glasgow, for the Harwich-Hook of Holland service of the 
London and North-Eastern Railway, made her maiden voyage. The 
new steamer is one of three new vessels for this route, and the other 
steam ers, the Am sterdam  and Prague, w ill be commissioned 
early  nex t year. In  regard  to size, the Vienna  is considerably 
la rger th an  the previous steam ers employed on the H arw ich- 
H ook service, and she is reported to be one of the largest and 
m ost luxurious cross-Channel steam ers in the B ritish  Isles. 
H er overall leng th  is 366 ft., w ith a beam of 50 f t ., and a depth 
to  shelter deck of 27 ft. She has a loaded d raugh t of 15 ft.
3 ins., and a gross tonnage of 4,218. The propelling m achinery 
comprises a tw in-screw  arrangem ent of Brow n-Curtis com
pound tu rb ines, driv ing the propeller through single reduction
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gearing-. Tlie designed sliaft horse-power is about 9,681, and 
the sea speed under norm al conditions will be 21 knots. The 
boilers are of the single-ended cylindrical type, w orking under 
forced draught w ith coal firing, and are designed for a w orking 
pressure of 215 lb. per square inch. There are three tu rbo
generator sets, which supply curren t for ligh ting  and power 
services. All the deck auxiliary  m achinery and m ost of the 
engine-room  auxiliary  m achinery is electrically operated, and 
we understand th a t special a tten tion  has been given to the 
silen t w orking of all the m achinery. Sleeping accommodation 
for 450 first-class and 104 second-class passengers has been pro
vided, along w ith  several large public rooms, and a restau ran t. 
Special facilities for the carriage of cargo and mails are pro
vided, and the to tal stowage capacity for this purpose is over
40,000 cubic feet. The navigation and safety equipm ent in
cludes all the la test devices for the safety of the ship and 
includes subm arine signalling  and “  Echo ”  sounding 
m achines.

N a v i g a t i o n  i n  F o g . “  The Engineer,” 19th July, 1929.

An invention which, it is claimed, will prove of consider
able value for the navigation of ships in fog has recently 
been tested on the Great W estern Railway Company’s 
cross-Channel steamer St. Julian, operating on the company’s 
sendee between W eymouth and the Channel Islands. The 
trials have taken place over a period of three weeks, and 
they  ended on Monday last, Ju ly  15th. The device, which has 
been invented by a B irm ingham  engineer, is styled the H .J .B . 
fog nav igating  compass and sound indicating un it. I t  picks 
up by means of an instrum ent, ra ther sim ilar to a wireless 
receiving set, all sounds w ith in  a considerable area, ind icating  
both  the position and natu re  of the  different signals. The 
instrum ent is said to be rem arkably sensitive, and sounds which 
are quite inaudible to the ear are stated  to be readily picked up 
and recorded. The value of such a device for the navigation of 
a ship in fog m ay be readily im agined; and if the recent tests 
establish the claims made for the new device there is every 
possibility of its soon becoming as definite a p art of a steam er’s 
nav igating  equipm ent as the compass. O ther applications of 
the same instrum ent include aerial nav igation, the  location of 
d istan t gunfire, and the recording of the approach of aircraft, 
while, in  a modified form, the device m ay be used for depth 
sounding and the fixing of the position of subm erged objects.



N avigation in F og.

D uring  the tria ls  recently  carried out on the S t. Ju lien , the 
inventor was assisted by other engineers and members of the 
sh ip ’s wireless staff.

P r o p o s e d  N e w  A t l a n t i c  L i n e r s . “ The Engineer,”
19th Ju ly , 1929.

According to M r Sheedy, the Yice-President and general manager 
of the XJniced States lin e s , it  has now been decided tha t the com
pany will early in 1 930 place orders for the construction of two super
liners for Atlantic service. The price of each ship has been men
tioned as five million pounds, but tha t price would seem to take into 
account the h igh  build ing cost a t present ru ling  in  TJnited 
S tates shipyards. I t  is sta ted  th a t the length  of the new ships 
will be about 956 ft ., and th a t they  will be designed to carry
4,000 passengers. The projected displacement has been given 
as about 56,000 tons, and the means of propulsion to be adopted 
is stated  to be either quadruple screw turbo-electric or geared 
tu rb ine  drive. No indication of the power to be developed has 
been given, bu t it is stated  th a t the proposed ships will be the 
fastest afloat. In  Ita ly  new construction of large liners for the 
N orth and South A tlan tic  services is to be begun. Two ships, 
each of over 40,000 tons, are to be b u ilt as soon as possible in 
I ta lian  yards, to the orders of the Lloyd Sabaudo Company and 
the Navigazione Generale Ita lian a . The new liner for the las t 
nam ed company is to be b u ilt in one of the  L igu rian  shipyards, 
and will be nam ed the Guglielmo M arconi, while the  Lloyd 
Sabaudo ship will take the name of the Conte Azurro, and will 
be bu ilt by the S tabilim ento Tecnico Triestino Company. The 
leng th  of the new liner is to be over 800 f t ., w ith  a gross ton 
nage of 42,000 to 45,000, and a designed speed of 27 to 28 knots, 
w ith  a service speed of 25 knots. M eanwhile on Tuesday even
ing  last, the 16th in st., the new N orth  Germ an Lloyd liner, 
Bremen, left B rem erhaven on her m aiden voyage for New Y ork. 
In  the course of her trials the Bremen is reported to have 
a ttained  a speed of over 28 knots, bu t her owners s ta te  th a t 
they  have no in ten tion  of attem pting  to beat records on the first 
voyage.

T h e  W o r ld ’s S h ipbu ild ing  and  M arin e  E n g in ee rin g .
“ Engineering,” 19th July, 1929.

The quarterly shipbuilding returns of Lloyd’s Register, now 
available for the period ending Ju n e  30th, 1929, give some 
figures which, w ithout undue optimism , m ay be tak en  to 
indicate th a t G reat B rita in  and Ire land  are regain ing , to some



extent, their pre-eminence as the W orld’s shipbuilding 
countries. Thus the tonnage of the m erchant shipping under 
construction in G reat B ritain  and Ireland is 1,453,906, while 
the tonnage under construction abroad is 1,384,319. On th e  
face of it this may seen only to mean th a t, of the to ta l tonnage, 
viz., 2,838,225, the percentage build ing in Great B ritain  and 
Ire land  is 5T2, while th a t build ing abroad is 48'8. The corre
sponding average percentages in ihe last twelve m onths before 
the w ar were 57‘2 and 42'8 respectively. B ut there is a more 
encouraging fact in the subsidiary set of figures, which shows 
th a t there is an increase of 96,531 tons in the work in  hand in 
G reat B ritain  and Ireland  compared w ith  the figures for the  
quarte r ending March 31st, 1929, there being a decrease of 
96,118 tons in the work under construction abroad compared 
w ith those of the same quarter. Of the figure of 1,453,906 tons 
quoted above, it is in teresting  to note th a t 66,000  tons are 
intended for the B ritish  Dominions, and th a t about 208,000 
tons are for sale or for foreign shipowners. Compared w ith 
last year, the tonnage now build ing exceeds by 251,296 tons 
th a t build ing twelve m onths ago. Of the foreign tonnage 
under construction, Germ any heads the list w ith 80 vessels 
to ta lling  272,444 tons. Japan  and Holland, w ith 22 vessels, 
179,968 tons, and 39 vessels, 172,406 tons, respectively, m ake 
a good show for their size, being nex t on the list. F rance is 
bu ild ing 21 vessels w ith a to tal tonnage of 139,316, and then 
comes R ussia w ith  40 ships and 124,908 tons. The U nited  
S tates shows 27 vessels w ith a tonnage of 119,098. The 
rem aining countries have all below 100,000 tons. D uring  the 
q uarte r under review, 270,597 tons of shipping were commenced 
abroad and 321,877 tons launched, the la tte r  figure showing an 
increase of 50 per cent, on the quarte r ending M arch 31st. In  
G reat B ritain  and Ireland , 428,400 tons were commenced, 
which is an increase of about 66,000 tons on the M arch quarter, 
and 392,888 tons were launched, showing an increase of 103,000 
tons. All the tonnage figures quoted above are gross tons, and 
no account has been taken  of vessels of less than  10 0  tons gross. 
The increasing adoption of the internal-com bustion engine for 
the propulsion of the la rger vessels is s trik ing ly  shown by the  
tonnage figures re la ting  to m otorships. Of the to ta l tonnage 
under construction, motorships account for 40‘6 per cent. Of 
these motorships there are 59 of 8,000 tons and upwards, 
while there are only 27 steam ships of such size under 
construction. These figures include 14 motorships and 
seven steam ships, each of 15,000 tons and upwards. This
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grow th in popularity  of the  internal-eom bustion engine is p a r
tia lly  reflected in the horse-power figures of the m arine engines 
under construction th roughout the world. The word 
“ partia lly  ”  is used, as there are no figures available for the 
shaft horse-power of the m arine tu rbines build ing in G erm any. 
E xcluding these, the to tals are : steam  engines, 1,000,971 H .P ., 
and oil engines 1,250,963 H .P . Perhaps a tru e r  ra tio , how
ever, is given by the figures for G reat B ritain  and Ire lan d  alone. 
R eciprocating steam  engines are now under construction 
to ta lling  360,216 I .H .P . and steam  turbines to ta lling  250,760 
shaft horse-power, the combined to ta l being 610,976 horse
power as against the 381,046 I .H .P . of the internal-com bustion 
engines. On the o ther hand, steam  engines are in a m arked 
m inority  in m ost foreign countries. I t  is satisfactory  to no te  
th a t such an essentially  B ritish  in stitu tion  as L loyd’s R eg istry  
is surveying no less th an  62'6 per cent, of the tonnage now 
build ing th roughout the world.

T homas N ewcomen: F ather o p  the Steam E ngine, 1663-1729.
By H. W . Dickinson. “  The E n g in eer,”  26th .Tuly, 1929.

Thomas Newcomen, the  b icentenary  of' whose death we 
com m em orate this year, was not only a w orthy of Devon, bu t a 
g rea t E nglishm an. H e may be claimed .justly as one of the

orld’s greatest inventors for he gave us the reciprocating 
steam  engine from which a t the hands of a great company of 
inventors and engineers, we trace in unbroken succession the 
development of the engine of to-day.

Too long have his m erits, like the m an him self, been obscured 
by the b rillian t inventions of his successors, to m ention only 
the g reat Jam es W a tt. This is not to be wondered a t, because 
about both Newcomen and his invention we have only the  
scantiest knowledge.

W e need only say th a t for upwards of half a century  afte r its 
invention, Newcomen’s engine was the only pow erful and 
economical agen t for drain ing mines. W ithou t its  aid  th e  
great industria l developments of the eighteenth  century, which 
opened out a new era of m aterial progress for the  world a t large, 
would have been, to say the least, g reatly  re tarded .

Among those who know about Newcomen, it  was considered 
fitting  th a t recognition, tardy  b u t sincere, should be paid to  
his memory on the occasion of the bicentenary of his death, and 
to th is end, the Devonshire Association, looking a t him  as a 
m an of Devon, and the Newcomen Society, looking a t him  as a



great engineer, have combined forces in  a jo in t m eeting  to do 
him  honour.

A ncestry and E ducation .—If  we judge by the surnam e, we 
•conclude th a t in the th irteen th  century when such names were 
beginning to be used, the original bearer of it  was a s tranger 
newly arrived— comen ”  or “  cumen ”  is the Middle English  
past participle of the verb “  to com e.”  The fam ily is found in 
county Lincoln in 1273, and the main branch appears to have 
been settled  a t Salfleetby in th a t county. » A certain  Elias 
Newcomen of th a t family, educated a t Cam bridge, m aster of a 
Gram mar School in  London, was the first who came to reside 
m  Devon. He was presented to the living of Stoke F lem ing in 
1600, and held it till his death in 1614. His great-grandson, 
the inventor, was born in D artm outh in 166t3, and was baptised 
on F ebruary  28th in St. Saviour’s Church. The baptism al 
reg ister, it is hoped, will be on view during the commemora
tion. H e was apprenticed to an ironm onger a t E xeter, and 
subsequently set up in th a t business in his native town, in 
Low er-street, in a house th a t was pulled down in 1860. He 
m arried, in 1705, H annah W aym outh, by whom he had two 
sons and a daughter.

W e are in complete ignorance as to the education or a tta in 
ments of Newcomen, and we can only suppose that his school
ing was of the character then obtainable by those in the middle 
rank  of society. B ut he m ust have been a m an of h igh  m ental 
calibre, for how else should he have turned his a tten tion  to such 
an abstruse practical problem as the u tilisation  of the energy 
released by burn ing  solid fuel?

B irth  of the Steam E ngine.—W e learn from M arten 
Triew ald, a contem porary who knew Newcomen, th a t the 
la t te r ’s a tten tion  was directed to the need for a be tte r means 
of ra ising  w ater, when v isiting  the tin  mines in  the course of 
business as a dealer in  m ining tools, from the consideration of 
the heavy cost of horse gins. B ut it is a long m ental process 
from  this to  the knowledge th a t w ater can be boiled in a vessel 
over a fire and from this to the discovery th a t the  steam  given 
off can be u tilised  as a means of doing mechanical work.

I t  is tru e  th a t the problem of how to raise w ater, as the mines 
increased in  depth, was very much “  in  the a ir ”  a t the tim e, 
because the need was so pressing and m any acute minds were 
being directed to  its solution. Among them  we need only 
m ention Thomas Savery, who in 1698 invented and patented 
an apparatus for “ the raising  of w ater and occasioning
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m otion to all sort of m ill works by the im pellent force of fire .”  
.'Savery’s engine was a suction and forcing apparatus, of which, 
the pulsom eter is the m odern exemplar, requ iring  a pressure of 
.steam proportionate to the heigh t of lift. Newcomen’s idea 
was fundam entally  different in  th a t he condensed steam  under 
his piston and by a g ian t pump handle worked the pum p rods, 
thus requiring  steam  of atm ospheric pressure only for the 
h ighest lif t. I t  is for this reason th a t the  engine is frequently  
referred to to-day as the atm ospheric engine.

W e are inform ed by Switzer, who like Triew ald, was a con
tem porary  of Newcomen and knew him  personally, th a t  “  Mr. 
New'comen was as early in his invention as Savery was in h is ,”  
which places the invention prior to 1698. Triew ald says th a t 
Newcomen worked on his “  fire engine ’’— for so it  was term ed 
a t the tim e— for ten  consecutive years before he achieved suc
cess. How much we should like to know' the  stages th rough  
which it passed, ju s t as we know' about W a tt’s invention of the 
separate condenser engine which, by a curious parallel, was 
■almost exactly  the same leng th  of tim e in the  development 
stage.

Now supposing New'comen to have been a man of wride read
ing  and to have been in touch w'ith the scientific men of the 
day, w hat could lie have known ? There was the discovery by 
E vangelista  Torricelli, in 1643, th a t the atm osphere had 
w eight. There was the vacuum experim ents of Otto von 
G uericke, of M agdeburg, the account of which was published 
in 1672. There was the idea of Denis Papin  in 1690, of using 
a cylinder and piston under which a vacuum  wras produced by 
th e  slow cooling of the steam ; there was the b rew er’s copper 
and its se ttin g  for boiling w'orts ; the pump handle and the pump 
barre l was an every-day domestic appliance, and some con
siderable progress in  pum p practice on the  large scale w ith  
horse gins had been effected by the  labours of S ir Samuel 
M orland and others.

B ut w hat are we to say of the g reat in tellect th a t, availing 
itself only of the ex isting  craftsm en, constructional m aterials 
and simple tools, could weld these elem ents into a m achine and 
endow it w ith  a means— the valve gear— th a t enabled it to 
repeat its  m otion a t reasonably quick in tervals for an  indefinite 
num ber of tim es? W ith  the  exception of the clock, the world 
h ad  never before seen the like of th is autom atic m otion ! A gain 
have we any th ing  b u t adm iration for the way in  which New
'comen got over w hat could not have been otherw ise than  an
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unforeseen difficulty— the accum ulation in the cylinder of a ir  
released from solution in tlie feed and injection w ater by boil
ing—a difficulty known as “  w ind-logging ” ?

As to the injection of cold w ater into the cylinder, Triew ald 
says th a t this was found out by accident, owing to a defect in 
the cylinder allowing w ater to get inside. W e infer th a t New
comen had previously condensed by pouring w ater over the 
outside of the cylinder in a sim ilar way to w hat Savery did. 
Triew ald quaintly  a ttrib u tes  this discovery to the intervention 
of A lm ighty  God, for he found it “ impossible to believe other
wise than  th a t which happened was caused by a special act of 
P rovidence.”

W hatever reliance we place on the foregoing surm ises and 
pleasing stories, we are on safe ground in saying th a t in 1711 
Newcomen had brought his invention to sufficient perfection 
for him to be able to offer to erect an engine. The proposal fell 
th rough, bu t we have Triew ald’s evidence th a t the first engine 
erected was in the county of Stafford, as evidenced by the now 
well-known engraving, dated 1719, of “  The Steam  E ng ine 
near Dudley Castle. Inven ted  by Capt. Savery and Mr. New
comen. Erected by ye la ter 1712.”

The coupling of the names of Savery and Newcomen on this 
p rin t is suggestive and lends colour to the statem ent of Switzer 
th a t Savery, by being nearer to the Court, got his paten t before 
Newcomen knew of it, and the la tte r  was consequently glad to 
come in as a p artner to it. I t  m ight be asked why should not 
Newcomen still have applied for a paten t— indeed, it  is fre
quently  stated , erroneously, th a t he did so and th a t one was 
gran ted—but a little  consideration will show th a t the claim  of 
Savery was so wide th a t i t  covered any and every m ethod of 
raising  w ater by fire. I t  should be stated  here th a t in 1698 by 
Act of P arliam ent Savery got his pa ten t, which was for the 
usual period of fourteen years, extended for a fu rth e r tw enty- 
one years, so th a t it did not expire till 1733.

This Dudley Castle p rin t was for fifty years the earliest docu
m ent known establish ing the date and mode of construction of 
Newcomen’s engine, bu t in 1925 a p rin t which takes us two 
years fu rther back was discovered at W orcester College, 
Oxford. The p rin t is inscribed: “ H . B eighton delin. 1717 
the engraver’s name has been erased. One other copy of this 
very rare  p rin t has since been discovered. On th is the  self- 
ac ting  valve gear and the injection in the cylinder are shown. 
From  w hat we know of Beighton, who was a Fellow of the



R oyal Society of London, it  is fairly  safe to conclude th a t the 
engine depicted was th a t erected by Newcomen a t Griff, near 
Coventry, in the county of W arw ick.

There is little  doubt th a t Savery’s engine was a failure, a t 
any ra te , for the duty  for which is was intended, viz., th a t of 
d ra in ing  mines. I ts  lif t was lim ited by the pressure of steam  
th a t could be employed, and in  the then s ta te  of the arts  and 
w ith  the m aterials available, this was insufficient for more 
than , say, 20 ft. to 25 f t ., and no t reliable a t th a t. I t  could 
suck from about 20  f t., so th a t  in d ra in ing  a mine a series of 
engines would have to be pu t in a t a distance of about 40 ft. to 
45 ft. apart, vertically  in  the shaft, one delivering into the 
sump of the next above it. W e have no positive knowledge 
th a t a Savery engine was used in a m ine; we do know th a t it 
was used for w aterw orks where the lif t was m oderate.

Coming of the Atm ospheric E ng ine.— Savery had m any occu
pations, official and o therw ise; indeed, he was the m ost prolific 
inventor of his day. W e are inclined to believe th a t he quietly  
dropped his engine. Newcomen, on the o ther hand, m atured 
h is invention a decade afte r Savery, and w ent on quietly  
ig n o ran t of or ignoring  the  paten t, b u t a fte r he had erected a 
few engines the fact would begin  to get know n, and his success 
would be talked of. Some clever person, perhaps Savery h im 
self, would see th a t it was possible to exploit Newcomen’s 
engine under the form er’s paten t. W e can im agine how 
chagrined Newcomen would be when he was b rough t up aga inst 
the situation , bu t he would realise th a t he had no case. He 
had the experience, however, so th a t he had to be b rought i n ; 
hence Sw itzer’s statem ent th a t “  Mr. Newcomen was glad to 
come in  as a partn er to i t . ”  I t  would appear th a t this occurred 
about the tim e of Savery’s death in 1715 ; indeed, it  m igh t have 
been precip itated  by th a t event, for in 1716 we find Savery’s 
extended paten t vested in the hands of a company. W e know 
th is  by an advertisem ent in the “  London G azette ”  for A ugust 
ll th -1 4 th , 1716, which reads:—

“ W hereas the Invention  for ra ising  W ater by the im pellant 
force of F ire , authorized by P arliam ent, is la tely  b rough t to the 
g reatest P e rfec tio n ; and all sorts of Mines etc. m ay be thereby 
drained, and W ater raised to any H eigh t w ith more Ease and 
less Charge than  by the o ther M ethods h itherto  used, as is suffi
ciently  dem onstrated by diverse Engines of this invention now 
a t  W ork in  the several Counties of Stafford, W arw ick , Corn
wall, and F lin t. These are therefore to give Notice th a t if any
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Person shall he desirous to trea t w ith  the P roprietors for such 
Engines, A ttendance will he given for th a t Purpose every W ed
nesday a t Sword-Blade Coffee-house in  B irchin Lane, London, 
from 3 to 5 of the c lock ; and if any L etters he directed th ith e r  
to he left for Mr. E llio tt, the P arties  shall receive all fitting  
Satisfaction and D ispatch .”

I t  will he observed th a t in his advertisem ent, engines a re  
m entioned as having been erected in several counties of' 
E ngland. The one in Stafford is no doubt the one near Dudley 
Castle, while th a t in W arw ick m ust be the Griff engine, both 
of which have been already m entioned. The first engine in 
Cornwall is probably th a t at H uelY or—i.e ., the G reat W ork— 
in the parish of Breage, between Helston and M arazion. The 
one in F lin tsh ire  was most probably th a t a t H aw arden. W ho
ever drafted the  advertisem ent does not allude to an engine in 
the county of Cumberland, erected by Newcom en; th a t there 
was one near W hitehaven in 1715 is established by reliable 
evidence.

There is no m ention, in fact, of any engine in the N orth of 
England, b u t it  was very shortly  after th a t the  engine pene
tra ted  to the N ew castle coalfield. Triewald states th a t he was 
engaged in 1717 by Mr. Nicholas R idley to assist Samuel Calley 
in the erection of an engine a t a rich coal mine belonging to 
M r. R idley close to Newcastle-on-Tyne. This engagem ent was 
due partly  to the fact th a t the inventors were so busy erecting’ 
fire engines in other places as to be unable to give skilled a tten 
tion  to it. Then H enry B eighton in 1718 erected an engine at 
W ashington , also near Newcastle. All this goes to show th a t 
the engine was rapidly finding favour, and it is in te resting  to 
know th a t Newcomen lived to see his engine employed in Scot
land at Edm onstone, 1725 ; in H ungary  at Konigsberg, in 1722- 
24; in F rance at Passy, near P aris, in 1726; in Sweden at 
Dannem ora, in the same y ear; a t V ienna and at Cassel, but of 
the la tte r  two we have no certain  knowledge.

The increase in the size of cylinders and consequent power 
was gradual a t first. The Dudley Castle engine had a cylinder 
21 in. d iam eter; th a t a t Dannem ora was 36 in. A fter the 
expiration of the paten t in 1733 the num ber of engines and their 
size increased rapidly. John  Smeaton. in 1769, found th a t 
there were or had been 99 engines in existence in the North of 
E ngland  d istric t alone; of these the largest had a cylinder 
75 in. diam eter. H e found that, the duty  of fifteen engines of 
different sizes was 5‘6 m illion foot-pounds per bushel of 84 lb.
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of coal, and the average effective pressure 6 '7  lb ., or, roughly, 
half an atm osphere. The advance in engineering practice in 
this short tim e testified by th e  existence of such large engines 
is rem arkable, bu t, unfortunate ly , our knowledge of the period 
is alm ost a blank.

Memorials of Newcomen.— I t  is passing strange th a t a man 
like Newcomen, who was engrossed so much in business affairs, 
should have left behind him  practically  no docum entary records ; 
such is the case, however. The only know n le tte r  w ritten  by 
him  is in the P russian  S ta te  L ibrary , Berlin. D oubt was 
throw n upon this le tter, bu t the discovery in the D artm outh  
archives of two deeds signed by him  in 1707, all the signatures 
of which tally , removes any such doubt. Mr. Thomas L. 
L idstone, Diocesan Surveyor, about 1870, made extensive 
searches to find out som ething about Newcomen, w ith  h a rd ly  
any resu lt.

Newcomen died on A ugust 5th, 1729, in London, in the parish 
of St. M arv M agdalen, and being a B aptist by religious con
viction, was buried in B unhill F ields—the N onconform ist b u ry 
in g  ground. The buria l is recorded in the R eg ister s till pre
served, b u t the exact spot cannot now be identified. H e had 
two sons, Thomas and E lias, besides a daughter, H annah, who- 
m arried a Mr. W alcot. Thomas was a serge-m aker a t Taunton, 
b u t E lias assisted his fa ther w ith  the engine business. N ew
comen continued to carry on his business a t D artm outh , a t least 
as late as 1717, and probably till his death. This suggests 
th a t, like most of our g reat inventors, he did not find th a t  his 
invention paved the road to w ealth, and he died apparently  a 
poor m an. W e have neither p o rtra it of him  nor description of 
his appearance; we know nothing about him  personally, bu t we 
judge him  to have been modest and unassum ing.

The only mem orial to him  in existence is th a t in  the Town 
Gardens. I t  does seem desirable th a t some national m em orial 
should be set up to him  possibly in London, the h ea rt of the 
Em pire, to whose expansion his engine has contributed  so 
greatly .

P ulverised F uel at Sea . “  The E n g in ee r,” of 2nd A ugust, 
1929.

The past week has been one of note in the h istory  
of the  development of pulverised fuel for m arine use. 
On Tuesday, Ju ly  30th, a p a rty  of engineers visited Avon- 
m outh, on the inv ita tion  of Captain P . C. G rening, th e
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director for Europe of the  U nited  S tates Shipping' Board, 
in  order to  inspect the installa tion  of the  Todd u n it 
system on the cargo steam er W est A lsek. I t  was of interest 
to learn  th a t an increased speed of 1 |  knots had been atta ined , 
w ith  a 1 0  per cent, saving in  the fuel used, while the in sta lla 
tion  readily  dealt w ith Scotch, W elsh and A m erican coals. 
The visitors who joined the W est A lsek  a t Avonm outh crossed 
over to Cardiff on her, and had an opportunity  of seeing the 
plant under actual sea-going conditions. On W ednesday, the 
following day, dem onstration basin tria ls  were carried out on 
the cargo steam er Sw iftpool, equipped w ith the B rand system 
of powdered fuel burning. On Thursday, A ugust 1st, special 
trials were run  on the Clyde of the self-trim m ing collier Ber- 
windlea, bu ilt by the Blythswood Shipbuild ing Co., L td ., at 
Scotstoun, for the Berwindmoor Steam ship Co., L td . This 
steam er is a notable example of modern coal-carrying practice, 
and she was engined by D avid Rowan and Co., L td ., of Glas
gow. H er boilers are fired on the Clarke-Chapm an system of 
pulverised fuel burn ing , embodying all the latest im prove
ments. A nother recent Clyde development is the application of 
the Yarrow pulverised fuel system on the steam er Anuirapoora, 
belonging to P . Henderson and Co., L td ., of Glasgow, and also 
io  an experim ental works boiler designed for a working pressure 
of 1 ,2 0 0  lb. per square inch.

The “  Y estrts ” I nquiry.— “  The E n g in ee r,” of 2nd 
A ugust, 1929.

Judgm ent was delivered on W ednesday, Ju ly  31st, by 
the Board of Trade Tribunal, under the presidency of 
M r. B utler Aspinall, K .C., W reck Commissioner appointed 
to inquire into the loss of the steam er Vestris, which 
sank in November last off the American coast, with a 
loss of 112 lives. The court found th a t contributory  causes 
of the disaster including  overloading, the tender condition of 
the ship, leaks from the starboard ash ejector and hatches, 
water finding its way into the coal, and the non-fitting of 
wing sections in  all the ballast tanks. In  a judgm ent which 
takes the form of answers to fifty-eight questions pu t to the 
court by the Board of Trade in sittings which extended over 
forty  days, we can in  th is  note only single out the principal 
findings. The evidence is characterised as generally  unsatis- 
xactory. In  the opinion of the Court, the S.O.S. signal 
should have been sent out earlier, and some criticism  is made 
•of the order of the lowering of the port and starboard boats.
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W hile the owners are generally  exonerated from blam e, some 
blame is a ttribu ted  to the New York agents of the owners 
and their officials for not tak ing  adequate measures to ensure 
th a t the vessel was not loaded below her marks. The recom
m endations made include the suggestion th a t foreign-going 
passenger ships should be afforded the same protection as 
regards safety of life at sea as is now given to em igran t ships 
by the Board of Trade supervision and inspection. I t  is 
fu rth e r suggested th a t the draughts of B ritish  vessels sailing  
from foreign ports should be officially observed and reported 
to the Board of Trade. The fitting  of wing sections to all 
ballast tanks having longitudinal divisions is considered 
necessary, and special atten tion  should, i t  is held, be given 
to the construction of all hatchways, coal trunks and shoots, 
etc., th rough  which w ater m ight gain access to the ship. I t  
is also proposed th a t the boat list should be prepared and the  
boat stations exercised before sailing.

A fu ll R eport of the above In q u iry  has been published in 
pam phlet form by the  Jou rna l of Commerce, Liverpool. The 
Official R eport is being published by H .M . S ta tionery  Office, 
A dastral House, K ingsw ay, London, W .C .2, and branches.

P u lv e r is e d  F u e l  a t  S e a —T h e “ W e st A lsek :” In s ta l la t io n .
“  The E n g in ee r,”  19th Ju ly , 1929.

Some m onths ago th e  cargo steam er West Alsek  was 
set ap art by the U nited States Shipping Board for conver
sion from band-firing to pulverised fuel burn ing  on the Todd 
u n it system. The work was carried out a t the works of the Todd 
Shipyards Corporation, following the official tests of the Todd 
system, which were made jo in tly  w ith the U nited  States 
Naval A uthorities at the oil fuel testing  p lan t of the League 
Island  Navy Y ard, Philadelphia .

The tria ls  of the converted ship were made on Ju n e  19th 
from Hoboken, New Jersey, to F ire  Island, and during  two 
runs over a measured mile course and a 1 2 -hour tr ia l, a mean 
speed of 12-7 knots was attained  w ith the engines runn ing  at 
80 r.p .m . The tria l results were so satisfactory th a t the Sh ip 
ping  Board im m ediately took delivery of the steam er and 
ordered her to proceed to Baltim ore for loading. On her run 
to B altim ore she averaged 11-8 knots w ith the engines m aking 
75 to 78 r.p .m .
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The W est A lsek  was chosen for conversion because she is 
a typ ical caigo-carrying steamer. She was built in Seattle 
in 1918, and is of the two-deck three-island type, w ith the 
following dim ensions: —L ength between perpendiculars, 
410ft. 5 ^ in .; breadth  moulded, 5 4 f t . ; depth moulded, 29ft. 9in. 
H er deadweight carrying capacity is 8,529 tons and her 
gross tonnage 5,573. She is propelled by a single set of 
triple-expansion steam engines of 2,750 I .H .P .,  the steam 
being supplied from three single-ended Scotch boilers each 
provided w ith three furnaces. The designed speed of the 
ship before her conversion was nine knots on a daily  consump
tion of 42 tons of coal, bu t difficulty was met, we learn , in 
m ain tain ing  th is speed in T ransatlan tic  service. W ith  the 
new pulverised fuel equipm ent not only has the speed of the 
ship been considerably increased, b u t it  is anticipated  th a t a 
considerable saving in operating costs w ill be made.

The coal-crushing and pulverising equipm ent was speci
a lly  designed to meet the requirem ents of the ship. The run 
of mine coal is fed to a crusher of the high-speed fixed 
ham m er type, which is provided w ith a hinged bottom in 
order to fac ilita te  the removal of tram p iron or o ther solids. 
Coal m ay be taken to the crusher, either by grav ity  from the 
upper deck or by means of an elevator from  the lower cross 
bunkers. I t  is crushed to ^in. size, and it  then passes by 
grav ity  from the crusher to a screw conveyor runn ing  athw art- 
ships. The trough of the conveyor is furnished w ith nine 
downcomers discharging into hoppers placed im m ediately 
above the pulverising m ills—as shown on the left of F ig . 1. 
Each hopper contains about an hour’s supply of fuel, and the 
fuel passes down by g rav ity  th rough  a disc feeder to the 
individual pulverisers. A rrangem ents are made to insure 
th a t, under .sea-going conditions, the same am ount of fuel 
enters each of the nine pulverising m ills. W hen operating 
under reduced loads, when manoeuvring, or when entering 
port, the supply from one or more of the pulverisers can be 
cut off as desired.

The arrangem ent for pulverising shown differs somewhat 
from th a t used in the land tests, which were described in an 
artic le  contributed to the issue of the “ Jo u rn a l ”  for the 
Am erican Society of Naval Engineers for May, 1929. In  
the test p lan t the pulverisers were motor driven, and were 
directly attached to the burners. In  the actual installation 
— as will be clearly seen from F ig . 1—the three pulverising
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units for each boiler are grouped into one u n it, which is 
directly  driven by a small W estinghouse steam tu rb ine. The 
three pulveriser groups are neatly  arranged  along one side of 
the stokehold facing the boilers, and are thus handy both for 
supervision and inspection. H ad the orig inal arrangem ent 
of an electric motor for each pulveriser and bu rner been ad
hered to, it would have been necessary to install special alter- 
uating-curren t generators. To save the in itia l cost of such

Pig. 1—Coal Pulverising Mills.

new p lan t, it was decided to use sm all steam turb ines, and to 
exhaust the steam  from them  directly  to the m ain and au x i
lia ry  condensers. I f  such an arrangem ent should be decided 
upon for a new installa tion , the heat of the exhaust steam 
m ight be effectually employed for raising  the tem perature of 
the feed water.

As will be seen from  F ig . 2, the pulveriser un its, which are 
of the  two-stage cen trifugal type, along w ith an in tegra l fan 
having a tangen tia l discharge, are connected to the burners 
by flexible tub ing . The burners are fixed to the ordinary
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Howden furnace fronts, and provision is made for s ta rtin g  up 
by the filling of a sm all capacity oil burner as an ign ition  
torch. Should the relative prices of oil fuel and powdered coal 
make it more economical a t some fu tu re date to use oil fuel 
for a p art or a whole voyage, the furnace fronts are so designed 
th a t oil-fuel burners of large capacity can be readily  adapted 
if they are required. The stream  of powdered coal and p rim ary  
a ir  enters the furnace through an in ternal diffuser which im 
parts to it  a ro tary  motion. The rotation of the coal dust

Fig. 2—The Stokehold Showing Burners.

particles is fu rther assisted by the secondary air, which enters 
the furnace through registers provided in the Howden type 
furnace fronts.

An interesting feature in  the design of the boiler uptakes 
and funnel is the provision of a separate com partm ent for 
each of the three boilers rig h t to the base of the funnel and 
throughout its length. D uring the official tria ls  coal from the 
Tipper Freeport seam from Preston County, Pennsylvania,
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w ith a calorific value of 13,500 B .T h .U ’s per pound was em  
ployed. I ts  fusing point was 2,700 deg. F ah ., and the asl 
content was 12 per cent., with 27 to 28 per cent, of volatiles 
58 to 59 per cent, fixed carbon, and about 2 per cent, of mois 
ture. The system showed great flexibility in control, and the 
installa tion  m ay be looked upon as a fu rth e r forw ard step in 
American powdered coal-burning practice for m arine service.

The blocks for the foregoing illustra tions have been kindly 
len t by the E d ito r of “  The E n g in ee r.”

*Sh ip  F umigation. “  The N autical G azette ,”  8 th  June, 1929.
The a tten tion  of the Executive Com mittee of the M arine 

Section of the N ational Safety Council was directed to an 
accident occurring last November, which resulted  in  the death 
of th ree members of the crew of an Am erican steam ship, and 
the special com m ittee on ship fum igation, of which Charles H . 
F la thers  is chairm an, and John  S. H u n te r and F ern  W ood are 
mem bers, prepared the following report on the general subject 
of fum igation .— E ditor.

The vessel in  question had been fum igated on S aturday at 
9 a.m ., and was opened for ventilation  at 3 p .m . On the 
following M onday three members of the crew were found dead 
in th e ir  bunks. O ther members of the crew had been aboard 
S aturday  n ig h t and Sunday w ithout any ill effects. A review 
of the Governm ent regulations on fum igation indicates th a t 
there are th ree commonly used fum igants— sulphur dioxide, 
carbon monoxide and hydrocyanic acid gas. A comparison of 
these three fum igants reveals m any facts favouring the use of 
nydrocyanic acid gas as a routine fum igant in  both ships and 
buildings for the destruction of rodents.

S u lphur D ioxide .— S ulphur dioxide, while fa irly  effective, 
is not very penetrating . I t  diffuses very poorly, and in  actual 
practice it has seemed th a t a ir  pockets in articles of cargo 
or between packages will afford to ra ts a sufficient protection 
against the effect of the sulphur fumes. G rubbs’ observations 
along this line were confirmed by the experim ents of the 
writers. I ts  use is h igh ly  destructive to various articles, and 
its generation requires cumbersome apparatus and the expendi
tu re  of considerable tim e. Being less toxic th an  hydrocyanic 
gas or carbon monoxide, su lphur dioxide requires a m uch 
longer exposure. The exposure to su lphur fumes required 
from six to twelve hours in  contrast to less than  one hour when

* P aper and Discussion on this subject a t the Royal Sanitary In s titu te  Congress, 1928.
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Hydrocyanic acid gas is used. The lack of diffusive qualities 
lim its the use of su lphur dioxide almost exclusively to the 
fum igation of vessels in  ballast.

Carbon M onoxide .— Carbon monoxide, while h igh ly  efficient, 
requires such com plicated apparatus for its generation th a t 
the use of this gas as a fum igant is restricted to quaran tine 
stations or other localities where proper care and atten tion  
can be given to the apparatus required. Moreover, this gas 
is valueless for the destruction of the lower forms of anim al 
life, fleas, flies and mosquitos. To the disadvantages of both 
of these fum igants m ust be added the danger of fire, a neces
sary a ttendan t to the generation of either of these gases.

Hydrocyanic A c id .— H ydocyanic acid gas is the most pene
tra tin g  and the most toxic of those fum igants. I t  is easily 
and quickly generated, requires very little  apparatus, is not 
destructive to inanim ate objects, and in the hands of experi
enced operators its use is not attended by more danger to per
sons than  is the use of carbon monoxide.

From  the records of the Public H ealth  Service a t W ashing
ton the following in teresting  bu t alarm ing figures are ob
tained : —

F o r a period of 13 years, from 1916 to 1929, the num ber of 
accidents due to fum igation of vessels totaled 2 2 ; resu lting  in 
deaths to to tal of 41. These fatalities are shown to have h ap 
pened as fo llow s:— In  connection w ith fum igating  operations, 
4 ; during  fum igation (of this num ber 1 1  were stowaways), 24; 
afte r fum igation, 13.

Causes of F ata lities .—A study of the accidents in  the first 
group showed th a t all four met th e ir untim ely  deaths by fa ll
ing into the holds of the vessels while preparing  the vessel for 
fum igation, while this operation was going on, and in attem pt
ing the rescue of a fellow crew member who had been over
come by gas.

An analysis of the second group discloses the fact th a t six 
of the deaths were the resu lt of one accident and all were 
members of the Q uarantine Station directly  connected w ith 
the fum igation of the vessel.

The rem aining 18 of th is group were on board and found 
when the vessels were opened up for ventilation.

All of the th ird  and last group m et death a fte r fum igation 
when entering the vessel before completely ventilated  or after 
the vessel had been declared safe.
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From  the study undertaken it is in teresting  to note th a t but 
one accident, causing six deaths, resulted from the handling  
of the fum igants. I t  appears, therefore, th a t preventive 
measures should be directed against the o ther causes. In  
group two the records indicate th a t proper precautions were 
not taken to see th a t all members of the crew were accounted 
for, and th a t the vessels were not thoroughly searched for 
stowaways.

Precautions D uring F um iga tion .-—Reference is made to the 
quaran tine laws and regulations of the U nited  States, from 
which the following is q u o ted :—-

“ On account of the g reat danger to hum an life from hydro
cyanic acid gas, specific arrangem ents should be made for the 
disposition of the crew during  the fum igation  process, especi
ally if one or two com partm ents of a vessel are to be treated . 
A w ritten statem ent from  the captain  or first officer of the 
vessel th a t the la tte r  is ready for fum igation, and th a t  every 
member of the crew has been accounted for, as not being in  the 
vessel or else not exposed to the fumes of the gas. Persons in 
one com partm ent have been killed by fumes escaping from 
another com partm ent undergoing fum igation . Com partm ents 
above deck should have danger labels pasted on doorways after 
fum igation has commenced.”

The committee is indebted to the A tlan tic  Refining Company 
for the following contribution in which it is noteworthy to 
observe the precautions taken to make sure th a t nobody is left 
aboard or re turns to the vessel while fum igation is in  process: 
“ The vessel must be in condition to be left with safety for 
from five to six hours. All ventilators or sim ilar openings 
shall be closed or covered. All top hatchw ays shall be covered 
(leaving off the wooden w edges); a ll between-deck hatch- 
covers shall be rem oved; all com partm ents in  the  forepeak, 
m idship, and aft sections shall be left open (all lockers u n 
locked also) and keys left in  Yale type locks; drawers shall be 
pulled p artly  open, m attresses raised to a peak in  the c e n tre ; 
all ports shall be closed tig h tly  and lig h tly  secured w ith  one 
screw; galley fires shall be banked and dampers and vents 
closed; all members of crew shall be removed from  the vessel 
and accounted, for;  captain  has a r ig h t to stay  aboard if he so 
desires. A ship’s officer m ust certify  in  w riting  to the effect 
th a t these requirem ents have been complied w ith . The fum i
gation officer m ust receive th is certificate before proceeding 
w ith fum igation. A copy of the certificate is enclosed. Each
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instance of deficient preparation resulting  in delay will be 
reported in w riting  to agent for the vessel concerned.

“  The fum igation officer on tak ing  charge of vessel, a t once 
places a guard  at gangplank w ith instructions to perm it no 
one except fum igators to board vessel unless O .K .’d  by said 
officer. Two signs are placed on the boat reading : ‘ D a n g er : 
This ship being fum igated  w ith  cyanide gas.’ One placed at 
the gangw ay and the other on the opposite side of the boat to 
warn other ships or tugs coming alongside th a t no person is to 
climb aboard. Any member of fum igating  team  leaving vessel 
must notify  o ther fum igators first and again on reboarding the 
ship (thus all persons are accounted for during the fum iga
tion). The forepeak and cargo spaces are first inspected and 
where necessary fu rth e r prepared by sealing, etc., then  aft 
section, after-deck houses, and finally m idship section. Vessel 
then  searched for presence of anyone being aboard un 
authorised .”

The committee believes th a t this company has no record of 
fa ta l accidents in  connection w ith the fum igation of its vessels.

The committee strongly recommends th a t those charged w ith 
the responsibility of accounting for all persons likely to be 
aboard, and with the w arning of possible en tran ts increase 
th e ir efforts, in order th a t fu rth e r casualties under such c ir
cumstances m ay be prevented. The im portance of such pre
cautions will be apparent when we note th a t more th an  half 
of the fa ta lities occurred to men who were left on or had re
turned to the ship.

Danger after F um igation .— The next to be considered is the 
danger after fum igation. T hirteen deaths resulted a fte r the 
vessels had been opened for ventilation , some re tu rn in g  too 
soon and others afte r the vessels had been declared safe.

In  this connection the TJ.S. quarantine laws and regulations 
state : —

“ W hen a vessel is fum igated w ith cyanide gas no one shall 
be perm itted  to enter the various com partm ents of the ship 
un til en try  to such space is declared safe by the medical officers 
in charge of the fum igation. Decision as to safety of en ter
ing  com partm ents shall be made by the officer in  charge of the 
fum igation and on board the vessel concerned; bu t during  the 
in terval between the sealing of com partm ents undergoing 
fum igation and the tim e appointed for determ ining the safety 
of entering, the officer m ay designate a trustw orthy  employee,
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or employees, to a ttend  to the opening up of com partm ents, the 
supervising of installa tion  of blower or w indsail, and the p re
vention of any persons entering com partm ents before per
mission of the officer in charge.”

The following is also of in terest and is taken from the con
trib u tio n  of the A tlan tic  Refining Company : —

“ A t present a new system of fum igating  is being used by us 
which is known as the Zyklon-J3 method. This m ateria l comes 
in  cans and is a m ixture of cyanide and chloro-picrin gas. I t  
is spread on canvas or som ething sim ilar. This requires men 
being in  the gas a longer period of tim e th an  the P o t System 
and they m ust be equipped w ith  lig h t clothing such as 
unionalls, gloves and special gas masks which will take care of 
the  com bination gas. I t  is also recommended th a t  m ilk be 
supplied to the men before and afte r shooting, which appears 
to neutralise any poison th a t m ay have been absorbed through 
the pores of the skin. Care should be taken th a t the men who 
are to actually  open the cans are not perspiring, as they  would 
then  be more ap t to absorb the hydrocyanic vapours. This 
special method has the advantage of doing away w ith  buckets, 
w ater and acid, and is considered safer for the fum igation team . 
Also the transporta tion  of cyanide incurs m uch less risk when 
in cars.

'A fte r the gas has been generated for the prescribed tim e, 
men working in  pairs will open all outside hatches, ventilators, 
etc., and perm it com partm ents to ventilate for ten m inutes be
fore anyone goes inside the gas area. A fter which two men 
working always together, don gas masks of approved type, 
and open all ports, doors, etc. The men m ust work in pairs 
for m utual safety.

“ A fter the com partm ents are ventilated  sufficiently, the 
chief fum igator will make a final inspection before anyone 
is perm itted  to come aboard. A special chem ical test as re
commended by the U nited  States Pub lic  H ealth  Service is 
employed to fu rth e r assure th a t the gas has been expelled to 
well below the safety m argin.

“  This new m ethod is being used exclusively in the ports of 
New York and New Orleans, and its use is being extended to 
o ther ports. One of the  greatest advantages in this present 
m ethod over the old cyanide m ethod is the fact th a t  
th e  tea r gas being the heavier, rem ains in  the com
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partm ent afte r the cyanide has disappeared, thus affording an 
additional m argin of safety to the men entering  a fte r the 
fum igation .”

The same company also required the certificate below to be 
filled out by the officer in charge of the vessel: —

To Officer in Charge of F um iga tion .— This is to certify  th a t
I  have been duly inform ed of the poisonous nature of cyanide
gas being used in fum igating  the tanker ------  and th a t all
members of the crew have been removed from the vessel w ith
the exception o f ------ and th a t no one is to be allowed on board
un til so perm itted by officer in charge of fum igation.

The vessel has been properly prepared for fum igation , th a t 
is, all ventilators and sim ilar openings covered; all top h a tch 
ways covered (leaving off the wood wedges), between-deck 
hatch-covers rem oved; all com partm ents in forepeak, m idship 
and aft opened (all lockers unlocked, also) and keys left in 
Yale type locks; drawers pulled partly  open, mattresses raised 
to a peak in the ce n tre ; all ports closed tig h tly  and lig h tly  
secured w ith one screw ; galley fires banked and dampers and 
vents closed; vessel in condition th a t it can be left w ith safety 
for from five to six hours.

Furtherm ore, it is my understanding th a t I  shall pass in 
structions to all members of the crew a fte r boarding vessel, 
th a t im m ediately upon occupying living quarters all bedding 
and m attresses shall be thoroughly shaken out and th a t all 
port holes shall remain open for at least six hours. Forepeak, 
cargo hold and bunkers are to be kept open all n ig h t and no 
one is to enter same u n til the following day.

(Signed) ------------------- -
Officer in Charge of Vessel.

From  the consideration of the last group it  is p lain ly  evident 
th a t more care is needed in  guard ing  against persons going 
aboard the vessel before it  is gas-free, and th a t proper methods 
of ascertain ing th a t the same is safe for occupancy be em
ployed.

The committee recommends th a t the utm ost care be exer
cised in  the ventilation, the apply ing  of proper tests before de
claring  the vessels gas-free and the guard ing  of entrances be
fore the vessel is declared safe.

Complete instructions on ventilation are contained in “ Ven
tila tio n  A fter F u m ig a tio n ,”  issued by the TT.S. Public H ealth
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Service. This pam phlet covers both na tu ra l and artificial 
ventilation.

The fum igation of ships is p rim arily  for the purpose of ex
term inating  germs and disease-carrying verm in and anim als, 
but its object is defeated to some extent when due considera
tion is given to the loss of life resu lting  from such operations.

The M arine Section of the N ational Safety Council recom
mends stric ter observance of the Rules and R egulations of the 
U .S . Public H ealth  Service and fu rth e r study and research for 
more effective tests for determ ining the safety of vessels afte r 
fum igation.

In  connection w ith this report the following le tte r was re 
ceived by the N ational Safety Council from F . A. Carm elia, 
A ssistant S urgeon-G eneral: —

‘ I  find this report a ra th e r rem arkable exposition of the 
problem  under consideration, particu la rly  in view of the 
com paratively short period of tim e the committee had the 
m atter under consideration. I  find no basis for adverse c r iti
cism on this report, bu t accepting your kind inv ita tion , will 
offer the following com m ent: —

“ W ith  respect to su lphur dioxide fum igations, i t  is not 
clear w hether sulphur acts directly  as a le thal agent or whether 
the combustion of su lphur w ith in  a ir- tig h t spaces by reason 
of the oxygen demand reduces the oxygen below th a t poin t re
quired to sustain anim al life. Personally , I  am  strongly  in 
clined to the la tte r  view. In  th a t case it is not a question of 
diffusion of su lphur dioxide into sm all recesses and remote 
spaces as m uch as it is a w ithdraw al of the oxygen in  the a ir 
th roughout the ship and finally from  such spaces. I  ra th e r 
suspect su lphur as being more rap id ly  effective in  remote re 
cesses th an  cyanide, as the penetration of cyanide into such 
spaces m ust depend on laws of diffusion.

“ W ith  respect to carbon m onoxide, from experiences I  
have had w ith th is gas, I  regard  its use ju st as dangerous, if 
not more so, th an  hydrocyanic acid.

Stow aways.— “  The problem of stowaways is not as simple 
as it would appear. I t  is not sim ply a m atte r of careful 
search, as in  the accident last sum m er in  B altim ore during  
which seven stowaways were k illed, th e  most careful search 
reasonably expected could not and did not reveal the presence 
of those stowaways as they were hidden below cargo w ith  the  
connivance of certain  of the ship’s personnel, who failed to
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reveal th e ir presence to the fum igation officer. The Public 
H ealth  Service is considering the p racticab ility  of p re lim inary  
introducing an irr ita tin g  gas into holds and such parts of a 
vessel not amenable to proper search for the purpose of driving 
out stowaways or causing them  to make th e ir presence other
wise known, prior to beginning the cyanide fum igation. Our 
experience indicates th a t no reasonable search alone will suffice, 
no m atter how carefully  applied.

” In  the P o rt of New York, the U nited  F ru it  Company also 
has had considerable experience w ith cyanide, as well as the 
A tlantic Refining Company in  P hiladelphia, and are under
stood to have an equally good record. In  passing, it should 
be noted th a t the fum igation of a tank  ship is a com paratively 
simple procedure as compared w ith the fum igation of a cargo- 
carry ing vessel, especially those of the older type. The quota
tions of the A tlan tic  Refining Company requirem ents are prac
tically  identical with the instructions issued at the New York 
Q uarantine Station and in general use at most of our stations. 
The regulations of the Public H ealth  Service which were issued 
in 1920 have since been augm ented at the various stations 
along the lines of those used by the A tlan tic  Refining Com
pany. In  fact, if I  remem ber rig h t, the Public H ealth  Ser
vice employees assisted in the tra in in g  of personnel and the 
application of the procedure used.”

T h e  D e v e l o p m e n t  o p  t h e  E x h a u s t  B o i l e r . “  T h e  Motor 
S hip ,”  A ugust, 1929.

The provision of an exhaust gas boiler is now alm ost 
a standard  feature of a ship equipped w ith  four-cycle 
Diesel m achinery, and i t  is becoming common even w ith 
tw o-stroke engines, where the gas tem perature is lower 
and the am ount of steam  th a t could be raised is less. 
The success th a t can be achieved w ith tw o-stroke m ach
inery in  conjunction w ith exhaust boilers was indicated 
on the tria ls  of the Calgarolite when 1,850 lb. of steam  
were raised per hour at a working pressure of 10 0  lb. per sq. in. 
from m achinery having an output of approxim ately 5,000 
B .H .P . The development of pressure charg ing  has raised 
the question w hether exhaust gas boilers are still practicable 
and efficient in view of the fact th a t the exhaust gases are 
employed for driv ing the turb ine coupled to the blower for 
supplying the a ir for induction. This appears to be the case, 
for, on the Union Castle liners Llangibby Castle and Dunbar 
Castle, both of which are pressure charged, exhaust gas



boilers are being utilised . This has involved a somewhat 
special design since back pressure m ust be avoided, b u t a t 
any ra te  it  seems clear th a t the em ploym ent of pressure charg
ing  does not preclude the use of waste heat boilers.

T h e  E c onom y  o f  E l e c t r ic  W i n c h e s . “  T h e  M otor S h i p ,”  
A ugust, 1929.

Several instances have occurred of owners specifying steam - 
driven cargo winches on m otor cargo vessels, the reason being 
largely-—if not entirely— due to the fact th a t the first cost of 
the steam  winch is lower th an  th a t of the electrically  operated 
m achine. Some years ago i t  was also contended th a t the elec
tric  w inch was neither so flexible nor so reliable as the  steam - 
driven un it. These claims, however, were disproved w ithout 
difficulty.

W h a t ac tually  determ ines the question are the fuel con
sum ption and cost of upkeep. T aking its curren t from Diesel 
engine-driven dynamos, the electric winch uses about one- 
seventh the fuel required by steam winches. Indeed, the 
economy m ay be even g reater if— and th is is frequently  the 
case— the steam winch installa tion  is not in  a first-class con
dition. As regards the upkeep charges, we can do no better 
than  quote the case of a well-known concern m anufactu ring  
electrically  driven winches. The details are w orth noting.

A list was made of the to tal spares ordered by all the users 
of this p articu la r type of w inch, num bering, we believe, be
tween 30 and 40 shipowners and applying, in  round figures, 
to over 1,000 winches. I t  was found th a t the average cost for 
spares annually , per winch, am ounted to less th an  9s. In  
o ther words, the owner of a m otor cargo vessel em ploying ten 
or a dozen electric winches m ay expect to face a yearly  ex
penditure of approxim ately £ 5  on the whole in stalla tion , as
sum ing th a t the circum stances are norm al. W e do not sug
gest th a t the figures quoted apply unconditionally  to all classes 
of ship, nor th a t they  are bound to represent the annual cost 
of upkeep th roughout the life of the vessel, b u t they  form  a 
useful and au then tic  guide.

T h e  R a p i d  P r o g r e s s  o f  P r e s s u r e  Ch a r g i n g . “  The M otor 
S h ip ,”  A ugust, 1929.

The application of the system  know n as pressure charg ing  as 
applied to four-stroke single-acting m arine Diesel engines is 
m aking g reater headway th an  is generally  recognised. The nine 
fastest cargo liners being bu ilt for B ritish  owners, five for the

T h e  D e v e l o p m e n t  o f  t h e  E x h a u s t  B o i l e r .  577
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Blue Funnel Line and four for the Silver Line, w ill adopt this 
m ethod, which will be applied also to the two 10,000 ton U nion 
Castle passenger liners, of which the first, the L langibby  
Castle, was launched last m onth. I t  will be fitted on the new 
Elder Dempster passenger liner and probably on a B ritish- 
bu ilt passenger ship w ith m achinery of 20,000 h.p . W e u n 
derstand th a t if the new 60,000 ton W hite  S tar liner is a motor 
ship, it  will be employed in  th a t case. The new m ixed pas
senger and cargo liner recently ordered in  H olland, the 
Colombia, is to be provided w ith pressure-charged m achinery, 
and two tankers ju st bu ilt for the Anglo-Saxon Petroleum  Co. 
follow sim ilar practice. I t  is to be applied to a subm arine 
for the first tim e in  the near fu tu re , and the system will also 
be adapted to other classes of w ar vessel.

A fu rth e r development of the supercharging system m ay be 
an ticipated . B ut the practice is by no means standardised 
and there are four methods already being adopted. The Blue 
F unnel L ine is following the enterprising  course of carrying 
out the com petitive systems on sim ilar ships, bu t possibly the 
result will be, as has been the case w ith Diesel-propelling 
m achinery, th a t  there is com paratively little  to choose between 
the various means employed, tak ing  all circum stances into 
consideration.

P r e s s u r e  Ch a r g in g  f o r  A u x i l i a r y  E n g i n e s . “  The M otor 
S hip ,”  A ugust, 1929.

There are two m ain objects for the adoption of the so-called 
pressure charging system  w ith  four-stroke Diesel engines. 
F irs t, a h igher ou tput can be obtained w ith given cylinder 
dimensions, thus reducing the cost of construction per B .H .P . 
Secondly, or perhaps alternatively , in some cases, the method 
enables a larger power and therefore b igger ship’s speed to be 
a tta ined  when required a t very short notice, even when the pres
sure charging is not norm ally in operation. I t  is understood, 
for instance, th a t in m any passenger ships in which the pressure 
charge is to be applied, it  will only be u tilised  in circum 
stances when it  is desired to speed up the vessel tem porarily .

There appears to be no reason why the m ethod should not be 
used in  some cases w ith the aux iliary  Diesel engines driving 
dynamos. One of the largest stationary  oil engines con
structed in this country for dynamo drive has ju s t been com
pleted and this will be pressure charged. In  the engine-rooms 
of motor ships there are definite advantages in the adoption
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of such a m eans of increasing power. A nyth ing  th a t m ight 
reduce the cost would, in any event, be desirable, bu t even if 
the in ten tion  is not to operate the engines as supercharged 
continuously, i t  m ay be recalled th a t most Diesel engines 
d riv ing generators run a t about th ree-quarter power for a 
g reater p a rt of th e ir life. I t  is only occasionally th a t  they  
are required to operate a t 100 per cent, ou tput. There would 
appear to be little  objection to designing them  for a norm al 
output of 75 per cent, of th a t now adopted and considering the 
ex tra  25 p er cent, as a peak load to be a tta ined  when desired 
by the adoption of pressure charging. In  o ther words, the 
cost of these engines would be th a t of un its of 75 per cent, of 
the present norm al output plus the expenditure on the equip
m ent for pressure charging, which resolves itself m ainly  into 
a certain  am ount of p ip ing  and means for delivering the re
quired q u an tity  of supercharging air.

D e sc rip tio n  and  R e p o r t  o f  T r ia ls  o f  t h e  S.S. C alifornia. 
A bstracted  from P aper read by R oger W illiam s, E sq ., to 
the Am erican Society of Naval A rchitects and M arine 
Engineers, New York, November 15th and 16th, 1927.* 

P relim in a ry .— In  1915 the In tern a tio n al M ercantile M arine 
Company established the Panam a Pacific service between 
New York and San Francisco, th rough  the Panam a Canal, 
using two of the A m erican flag Red S tar steamers. The ser
vice was soon in terrup ted  by canal slides and the war, b u t was 
resumed in  October, 1923. I t  was realised th a t the trade re
quired ships especially designed for the purpose, and, as the 
prospects were good, the Company began p lann ing  new 
tonnage. As a result, on October 27th, 1925, the contract was 
aw arded to the Newport News Shipbuild ing and D ry Dock 
Company, where, under the very helpful guidance of Mr. 
Hom er Ferguson and his efficient staff, the m any details were 
carefully  worked out and the whole project brought to a suc
cessful comjdetion.

P articulars.
L ength  over a l l : 601ft.
L ength  on w ater line : 595ft.
L ength  between perpend icu lars: 574ft.
Beam, moulded : 80ft.
D epth moulded to shelter deck, side : 52ft.
D epth moulded to upper deck, side : 42ft. 6 in.

* See n o te  on th e  T ria ls  an d  M aiden  V oyage p. 214, Vol. 40, In s ti tu te  of 
M arine  E ng ineers.



580 R e p o r t  o f  T r i a l s  o f  t h e  S. S .  “  C a l i f o r n i a . ”

Load draft to bottom  of b ar k e e l: 32ft. 3in.
Camber of all decks in  80 f e e t : 6 in.
Displacem ent at load d ra ft ( to n s): 32,450.
Deadweight capacity a t load d ra ft (tons): 17,800.
Gross to n n ag e : 20,325.
Net tonnage : 11,934.
Block coefficient a t L .W .L . : -70.
Prism  coefficient a t L .W .L .: '71.
M id-section coefficient a t L .W .L . : '986.
Cargo, general (cubic fe e t) : 478,500.
Cargo, refrigerated  (cubic fe e t) : 74,900.
Propulsion : Turbo electric.
Shaft horsepower, f u l l : 17,000.
Designed speed (kno ts): 18.
Cruising radius (miles) : 16,000.
Fuel capacity (to n s): 5,349.
Boilers (water tube Babcock and W ilcox): 12.
F irs t class passengers: 386.
Tourist class passengers : 363.
Crew (deck, 59; engine, 65; stew ard’s, 227), t o t a l : 351.
Classification (Class A 1 E ) : A m erican B ureau.
Keel laid  : August 3rd, 1926.
Sea t r i a l : Jan u a ry  7th, 1928.
Delivered: Jan u a ry  13th, 1928.

General D escription .— The ship is subdivided by w ater and 
o il-tigh t bulkheads, the subdivision being such as to comply 
with the U .S . Steam boat Inspection Rules, as well as w ith  the 
regulations proposed by the In terna tional (1914) Convention 
for Safety of Life at Sea. On an in itia l mean d ra ft of about 
32ft., the subdivision is such as to perm it the ship to float 
safely w ith any two com partm ents open to the sea and a t the 
forward end w ith the three com partm ents flooded, the factor 
of subdivision being not more th an  45 except in  way of the 
three forward com partm ents, where it is 34. The m ain tran s
verse bulkheads extend w atertigh t to the shelter deck, except 
those in way of the d in ing  saloons and galleys, which extend 
to the upper deck only. This subdivision provides th ree cargo 
holds forw ard, two sets of athw artship  deep tanks which are 
fu rth e r subdivided for fuel oil, two boiler rooms, one engine 
room and three cargo holds aft. L ongitud inal bulkheads ex
tending  to the m ain deck are fitted a t each side of the two
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boiler rooms to form wing tanks for fuel oil, the com part
m ents thus formed being subdivided into four tanks on each 
side. There is a pipe tunnel extending from  the forward 
boiler room th rough  the deep tanks and cargo holds Nos. 2  
and 3.

General cargo is carried in  the three holds forw ard, on the 
m ain deck over the deep tanks and forw ard boiler room, in  the 
two com partm ents on the lower deck aft and in  one com part
m ent on the orlop deck aft. Three of the general cargo 
spaces on the m ain deck forward are also arranged to carry  
automobiles. R efrigerated  cargo is carried in  the six insu
lated  com partm ents a ft, four of which are brine cooled and two 
a ir  cooled. The two forward and two a fte r cargo spaces are 
served by trunked hatches, cargo booms and deck winches. 
O ther cargo spaces are served by cargo port doors located above 
the m ain deck, ’tween deck cranes and winches.

P ropelling  m achinery consists of two sets of General E lectric 
turbo-electric generators and motors, 12 Babcock and W ilcox 
water-tube boilers operating under forced d raft. The boilers 
are arranged in  batteries of six each, three abreast, located in 
two separate com partm ents and all connected to one stack. 
The generators, motors and auxiliaries are located in  a separate 
com partm ent connecting w ith the shaft alleys. The re frig e ra t
ing  m achinery is located directly  abaft the engine room.

There is an aux iliary  electric p lan t for lig h tin g  and power, 
an  emergency lig h tin g  set, re frigera ting  p lan t for cargo and 
sh ip ’s stores, hydro-electric steering gear, steam windlass, 
steam w arping winch, electric capstan, electric winches, electric 
boat winches, m echanical ven tila tion  to liv ing  spaces and 
engine room, two passenger and one engine room electrically- 
operated elevators, steam  and electric heating  systems, elec
trically-operated power w atertigh t doors, plum bing, drainage, 
fire and other systems, the particu lars of which will be referred 
to later.

Hull, and Cargo M achinery .—A steam windlass and a w arp
ing winch comprise the only steam hull m achinery of im 
portance. Steam  was chosen for these purposes because it  was 
found th a t  the p iping could be led through the pipe tunnel 
conveniently and therefore i t  was possible to take advantage 
of the cheaper cost of equipm ent and to guard, as well, against 
the difficulties of using electrical m achinery in  spaces so ex
posed to salt water. A ll o ther hu ll and cargo m achinery is 
m otor driven.
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The steering gear is of the hvdro-electric type, such as is 
used on some of the newer battleships. The control from  the 
bridge is by two separate systems, one of which is by telem otor, 
and the second, electric, which is used in conjunction w ith  the 
Sperry autom atic steering. The steering gear is designed to 
allow the rudder to be tu rned  through an angle of 70 degrees in  
th ir ty  seconds at a ship speed of 18 knots.

There are three electrically driven, non-reversible capstans 
for handling  heavy lines, designed to exert a pull of 25,000 
pounds at a speed of 50 feet per m inute and capable of speed 
up to 125 lbs. per m inute at lig h te r loads.

The electric winches for cargo handling  consist of sixteen 
Lidgerwood single-geared, high-speed winches and two Sheppard 
high-speed winches on the weather decks; eight double-geared, 
medium-speed winches between decks. The high-speed winches 
will lif t  1,500 pounds at a speed of 300ft. per m inute. H eavier 
loads lessen the speed, bu t our experience w ith the ship in  six 
months has shown th a t the choice of winches has been am ply 
justified both for hand ling  average cargo as well as for heavier 
general cargo. The Shepard winches were installed largely  
for test purposes, as they  contain several advantageous fea
tures for m arine work and so fa r have functioned well. The 
’tween deck winches have been satisfactory. They operate 
through swinging cranes, which method o f hand ling  cargo 
from  blind hatches is reasonably satisfactory when used in 
conjunction w ith towing trucks and trailers.

Access to..the ’tween deck hatches is provided through large 
side doors, hinged, in  pairs, or single, each door being 7ft. 4in. 
in  height by 4ft. 6 in. in w idth. Doors are also provided for 
the fuel oil connections, for em barking passengers, and for 
hand ling  engine and victualling  stores, m aking a to tal of 
tw enty-four side ports in the ship. The doors are guttered in 
side and scuppered and have given no trouble.

W ate rtig h t doors are electrically  operated throughout and 
controlled through a centralised panel in  the wheelhouse. The 
system operates on the direct-current system and also by the 
em ergency lig h tin g  and power sets.

The navigating  equipm ent comprises the Sperry gyroscopic 
compass system and autom atic stee ling ; a Brown telem otor; 
standby m agnetic compasses; a K olster radio direction finder; 
m otor-driven sounding m achines; subm arine signal sets; a
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course reco rd er; revolution indicators and other useful in stru 
m ents. Two 1,000 w att Sperry searchlights are placed on top 
of the bridge.

F ire P rotection .— The boiler rooms have the Foam ite system. 
T he- R ich  system is provided for detecting fires in  the holds 
and  other inaccessible places w ith the control cabinet in  the 
wheel-house. A steam sm othering system is provided for the 
holds. Throughout passenger spaces, storerooms and other 
spaces is installed the Cory electric-pneum atic system foii 
g iv ing  the alarm . F ire  screen bulkheads and fire doors are 
located in  the passenger spaces. The usual equipm ent of 
portab le  extinguishers and fire hydrants is provided.

A uxilia ry  E lectric P la n t.-—L ig h tin g  and power is supplied 
by four General E lectric  500 kilow att, 240 volt, d irect-current, 
geared  turb ine-driven  generators, operating on fu ll boiler pres
sure. Two of these m achines take care of the norm al load at 
sea. The generators are arranged for norm al operation as two 
wire machines in  parallel supplying the 240 volt, two-wire 
lig h tin g  system and power bus and w ith compensators as mo
dified, three-w ire m achines supplying the 120-240 volt ex
c ita tio n  and aux ilia ry  bus.

The lig h tin g  sets exhaust into the aux ilia ry  condensers, in 
terchangeably . These condensers are of 2,800 square feet of 
cooling surface, have m otor-driven c ircu la ting  pumps, con
densate pum ps and two-stage W heeler radojets.

The em ergency sets consist of two 15 kilow att, 120 to 240 
volt, d irect-current generators, driven by 30 horsepower gaso
lin e  engines. These, together w ith  a large storage battery  
outfit for lig h tin g  or radio, are located in  a special room b u ilt 
on  top of the boat deck houses. Em ergency ligh ts w ill go on 
au tom atically  if the m ain sets fail.

The m ain switchboard is located in  the engine room flat 
ab a ft the lig h tin g  sets. I t  has forty-three power circuits, 
th irteen  lig h tin g  circuits, four propulsion excitation circuits 
and  spares. The four 500 kilow att generators are connected 
th ro u g h  selective circuits m echanically interlocked so th a t 
only one generator can be used for propulsion excitation.

R efrigera ting  P la n t .— Two systems of refrigeration  are pro
vided, nam ely, GO,000 cubic feet of cool a ir  chambers for the 
carriage of bananas, citrus fru its , fresh vegetables or the like 
requ iring  ventila tion  and a tem perature of around 50° F .,  and
40,000 cubic feet of frozen space for meats. F ifteen  thousand
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additional cubic feet of frozen space is provided for domestic 
use, and tbere are also a num ber of sm aller ice-boxes, ice
cream rooms or cool places. This large am ount of re frigera
tion is provided by four Brunswick-Kroeschell C 02, th ree - 
cylinder m otor-driven compressors, adjustable speed, 250 to  
350 revolutions per m inute. There are four condensers and 
four brine coolers. All equipm ent is located in  a separate 
room abaft the engine room. Access is given from the re frig 
era ting  engine room to the fan rooms overhead. The brine 
circu lating  pumps and condenser circu lating  pumps are m otor- 
driven. An excess m achinery capacity of 25 per cent, is pro
vided in case the owners wish at any tim e to increase th e  
capacity by th is am ount.

Boilers.— The twelve Babcock and W ilcox boilers supply 
steam a t 275 pounds pressure and 120° superheat. Each boiler 
has 4,598 square feet of heating  surface and 1,344 square feet 
of superheating surface. E ach boiler is tw enty-four sections 
wide, and they  are arranged in  batteries of three w ith  six 
boilers per boiler room. Eeed w ater regulators and Diam ond 
soot blowers are fitted. There are four Peabody burners p e r 
boiler, operating under forced d ra ft supplied by m otor-driven 
fans located in  recesses at the sides of the boiler rooms, the 
a ir  passing through ducts under the gratings to the double 
front.

F uel Oil Capacity arid Storage .— The to tal fuel oil capacity 
is 5,349 tons, which is considerably g reater th an  required to  
allow the ship to make the round trip  from  New York to San 
Erancisco and re tu rn . The fuel is stored largely  in  deep tanks 
as shown on the p lan and also in  the forward double bottoms. 
W ing  tanks in  the firerooms are used as settling  tanks. An 
overflow system, also suitable vents, filling and discharge lines 
are fitted.

Propelling M achinery .— Power is supplied by two m arine 
type General E lectric steam  turbines, each rated  a t 6,750 shaft 
horsepower a t 2,640 r.p .m ., corresponding to .110 r.p .m . pro
peller speed. The fu ll capacity of each turb ine is 8,500 shaft 
horsepower, 2,880 r.p .m . corresponding to .120  r .p .m . propeller 
speed. These turbines are each directly  connected to an a l
te rn a tin g  curren t generator rated  5,250 kilow atts, 2,640 r.p .m ., 
3,700 volts, 3-pliase, and having a m axim um  continuous ra ting  
of 6,600 kilowatts, 4,000 volts. These turbo -generators are- 
located in  the m achinery flat as shown in p lan , the condensers 
being- placed directly  beneath the turbines.

There are two m ain propelling motors, one directly  con
nected to each propeller shaft, of the synchronous-induction
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ty p e  ra ted  at 5,250 k ilow atts, 110 r.p .m ., 3,700 volts, 3-phase, 
-6,750 shaft horsepower, full ra tin g  6,600 kilow atts, 120 r.p .m ., 
-8,500 shaft horsepower.

N orm ally, each propelling m otor takes its cu rren t from the 
corresponding turbo-generator, but it is arranged so th a t one 
turbo-generator can operate both motors.

The generators are self-ventilating. The motors are venti
la ted  by m otor-driven exhaust fans, 17,000 cubic feet of a ir 
per m inute being exhausted th rough  the dum m y funnel.

The control panel is placed in the afte r p a rt of the m achinery 
■flat. The operating levers are directly  in  front of the panel. 
T he panel carries a full set of electrical indicators and gauges 
show ing steam  pressure and vacuum .

The propellers are three-blade m anganese bronze, b u ilt up, 
18ft. in diam eter and 17ft. 9in. pitch.

Condensing A pparatus .— The m ain condensers take steam  
from  the m ain propulsion turbines only and are underneath  
an d  directly  connected to them . Each condenser has 11,000 
•square feet of cooling surface. They are circular, two-pass, 
and are fitted w ith 5,300 tiibes each. The W arren  c ircu la ting  
pum ps are cen trifugal, m otor-driven, two pum ps per condenser, 
each being capable of tak ing  care of its condenser at norm al 
load. The capacity  of each pum p is 8,000 gallons per m inute. 
T he motors are 100 horsepower, 230 volts, 325 to 600 r.p .m ., 
m agnetic control. Each condenser is provided w ith motor- 
driven, two-stage condensate pumps and W heeler two-state 
rado je t a ir ejectors.

Feed, W ater H ea tin g .— There is installed a system of two- 
stage feed w ater heating. The first stage heater raises the 
tem perature of the feed w ater from 10 0 °  to 2 0 0 ° F . and is 
supplied w ith steam  bled from the m ain tu rbines. The second 
stage heater raises the tem perature to about 230° and is sup
plied by au x ilia ry  steam. The Davis heaters are of the vertical 
s tra ig h t tube type and are on the pressure side of the feed 
pum ps.

Other A ux ilia ry  M achinery .— M otor-driven: 3 san ita ry  
pum ps, 2  oil cooler circu lating  pum ps, 1  standby condensate 
pum p, 1 ice w ater circu lating  pum p. R eciprocating : : 1 lub
rica tin g  oil pum p, 1  fresh w ater pum p, 1  ballast pum p, 1  sedi
m ent pum p, 1  fire and general service pum p, 1  engine room 
bilge pum p, 1  boiler room bilge pum p, 1  hot fresh w ater pum p,
1 evaporator feed pum p. E vaporating  p la n t: 3 Davis P aracoil 
50-ton evaporators, 2  Davis Paracoil 10 ,0 0 0  gallon distillers,
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1 De Laval lubrica ting  oil separator, 1 Bethlehem  fuel oil 
separator, 2  motor—driven, dry p it sewage pumps.

Completion and Trials .— D uring  Christmas week, 192T, the 
ship was drydocked and painted. Inc lin ing  tests were made 
while floating in the drydock. One week later, on Jan u a ry  
7th, 1928, the builders’ tria ls  were held outside Cape H enry. 
These tria ls  were completed in  one day, the ship leaving the 
yard  at day ligh t and re tu rn in g  shortly  a fte r sundown. Runs 
were made between the Cape H enry  sea buoy and False Cape 
buojr, a distance of 16§ miles. Two runs were made w ith one 
generator connected w ith both motors, and two runs w ith both 
generators connected, using enough power to give fu ll  speed. 
The mean depth of w ater on th is course is 58ft. and the ship 
was ballasted to 24ft. d raft.

The tria ls  were a pleasant experience. The w eather condi
tions were perfect. The perform ance of the m achinery was 
excellent in all particu lars. The most noticeable features of 
the tria ls  were the complete absence of vibration in  all parts 
of the ship and the excellent manoeuvring qualities. The 
speeds attained were 13-6 knots using one generator and 18 
knots using- both generators. Owing to the shallow water, no 
a ttem pt was made to exceed the contract requirem ents and, 
owing to the shortness of the runs, a close check on fuel ex
penditure was not practicable, although a very fa ir indication 
was given th a t the fuel efficiency was well w ithin the expecta
tions of the owners. No attem pt at fuel economy was m ad e ; 
all boilers were in use except on the last run , when two were 
cut out.

The following data were o b ta in ed : —
F U L L  P O W E R  R U N S — A V E R A G E  R E S U L T S .

Run No. Revs. Dist. Speed Slip
Motor

K.W. Loss S.H.P. Eff.

1 ............
2 ............
A v e ra g e

119.1
118.9
119

16§
16 |

18.09
17.91
18.00

13.3
14.0
13.65

13,200
13,100

•240
243

17,350
17,200
17,275

98.2
98.1

Generator.
Field loss Vent loss Overall eff.

K.W. Loss. S.H.P. Eft.

1 ............
2 ............
A verage

13,200
13,100

347
347

18,150
18,000
18,075

97.4
95.4

143
14.3

45
45

94.2
94.2
94.3
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T H E  “ B R EM EN.”

In  the Liverpool Journal of Commerce of August 15th, there is an article 011 the “ Bremen ” of 
considerable interest, with comparative figures of other Liners as undernoted :—

Campania M auretania Bremen
Dim ensions 600' X 65' 760' X 88' 8 8 8 'x  101'7'
D raft 23' O'' 21' 6" 32' 8"
Approx. D isplacem ent ... 18,000 35,000 50,000
Speed 21-82 25 '4 27-865
H .P . 30,000 I .H .P . 68,000 I .H .P . 95,000 S .H .P .
Efficiency ■62 •63 •688

Further comparisons are given embracing results obtained from other vessels, with more data,
as follows:—

Umbria Paris Campania Kaiser Wilhelm Deutschland Kaiser Mauretania Bremen
Der Grosse Wilhelm II.

D im ensions 500' X 57' 528' X 63' 600' X 65' 625' X 66' 602 75' x  67' 625' X 66’ 760' X 88' 888' x  101-7'
D isplacem ent ... 10,500 13,000 18,000 20,000 23,500 2 i,0 0 0 35,000 50,000
D raft 22' 6" 23' 0" 23’ 0" — •29' 0" 29' 0" 31' 6" 32' 8"
Speed in Knots .. 19'3 20-01 21-82 22*35 23 01 2 3 1 2 *25-4 27-865

Single Screw Twin Screw Twin Screw Twin Screw Twin Screw Twin Screw 4 Screws 4 Screws
Type of E n g in e .. 3-Cv Under ■ Triple 5-Cylinder 4-Cylinder 6-Cylinder 8-Cylinder Direct Geared

Compel. Quadruple Turbines Turbines
B oilers W o rk . Pres 110 lbs. 150 lbs. 165 lbs. 170 lbs. 220 lbs. 225 lbs. 195 lbs. 350 lbs.
Boilers H eating Temp. 680 F°

Surface (sq. ft.) 38,817 50,265 82,000 84,285 85,468 107,643 158,350 •240,000
I .H .P ...................... 13,000 18,000 30,000 31,000 36,000 40,000 64,000 —
S .H .P ..................... 11,750 16,000 27,000 28,000 32,500 36,000 68,000 95,000
H .S . 3 3 3-14 3-04 3- 2 ’64 2-98 2-32 2 '5 2 .

S .H .P .
Disp. j j x S 3 292 277 264 294 308 300 260 310

S .H .P .
* Recently increased to 27'04.

The first voyage is more or less a tesl voyage and the ‘ Bremen ” may give a better
performance 011 the coming runs. The form of the bow and the shape of the hull are somewhat 
out of the common, and doubtless the model was tested in tl le experimental tank at Hamburg 
before the design was passed. The plating is so arranged that when going ahead the “ sight ” edges 
of the joints look forward instead of aft as usual. I t  is said that this tends to force the water away 
from the following plate and so reduces the skin friction and resistance.
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N e w  H a m b u r g - A m e r i k a  L i n e r  “  M i l w a u k e e , ”  w i t h  G e a r e d  
D o u b l e - A c t i n g  D i e s e l  E n g i n e s . “  Tlie M arine E ngineer 
and M otorship B uilder,”  A ugust, 1929.

The Milwaukee, which lias ju s t been built by Blohm and 
Voss, H am burg, for tbe New Y ork service of the H am burg- 
Am erika Line, presents several novel mechanical features, hav
ing four Diesel engines geared to two propeller shafts. The 
ship will carry 456 cabin, 287 tourist-th ird , and 428 third-class 
passengers.

The principal dimensions are : —
L en g th , overall ............................................ ........175'07 m . (574 ft. 6 in .) .
L ength , on 8 ’84 m . (29 ft.) w ater-line .. .  165'765 m  (544 f t.) .
B e a m ........................................................................ ........22 m . (72 ft. 2 in).
D epth , m oulded (to D d eck )... ................. ........11 '2  m . (36 f t. 9 in .) .
D rau g h t . . .  .....................................................8 '84  m . (29 ft.).
D eadw eight capac ity  in  above d rau g h t ... 10,320 tons.
Sea speed w ith  w ind force no t exceeding 3 ... 16 '5  knots.
N orm al service s p e e d ............................................ ........16 knots.
G ross tonnage . ..  . . .  . . .  ... ... 16,700.
N et tonnage ..................................................................9,612.

The main m achinery consists of four d irect, reversible, 
double-acting two-stroke engines arranged in  pairs and d riv ing  
two propeller shafts through reduction gearing. The in sta lla 
tion is the latest development of the Blohm and Voss system 
of m arine drive. The object in  view when this system was
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first adopted was the use of subm arine engines in  a m erchant 
vessel where com paratively slow speed for the propeller shaft 
was essential. Extensive calculation and research were neces
sary to ensure th a t  under all runn ing  conditions there was a 
positive pressure on the teeth  of the gears, so th a t 110 tooth 
cha tte r could occur (see paper by D r. H erm . K ahm , 
“ Jah rbuch  der Schiffbautechnischen G esellscliaft,”  1924).

The above requirem ents were so satisfactorily  met on the 
first two ships th a t were fitted w ith this type of drive (H avel- 
land and M iinsterland) th a t the H am burg-A m erika L ine, for 
whom they were b u ilt, ordered a passenger ship (the Vogtland) 
and a cargo ship (the Friesland), the form er w ith the same 
drive as the H avelland, and the la tte r w ith  two engines geared 
to a common shaft. . As a fu rth e r result of the satisfactory 
perform ance of these early ships, the H am burg-South Am erican 
L ine placed orders for the M onte Sarm iento  and the M onte  
Olivia, each w ith  four oil engines driv ing two propellers 
th rough  gearing. These ships have given satisfactory service 
for a  num ber of years, and a th ird  ship, the M onte Cervantes, 
has now been ru n n in g  for 18 m onths. All of the earlier ships 
were fitted w ith single-acting, four-stroke engines, bu t a fu rth e r 
step forw ard w ith the geared drive is made in  the present 
in sta lla tion , where fu ll advantage is taken of the sm all space 
occupied by, and the low w eight of, the double-acting engine.

The m ain advantage of the indirect drive lies in the g reat 
saving in  space and w eight as compared w ith  direct-coupled oil 
engines. The reduction in  head room w ith fast-runn ing  en
gines is particu la rly  valuable, as i t  makes the fu ll length  
over the engine room through one or two of the deck spaces 
available for accommodation.

A fu rth e r advantage claimed for the ind irect drive on the 
M ilwaukee  is th a t the revolution speed of the engines is fu rth e r 
removed from synchronism  w ith the na tu ra l frequency of 
vibration of the sh ip ’s hu ll than  would be the case if direct- 
coupled engines runn ing  at a lower speed were used. As a 
result of th is, the probability  of v ibration is g reatly  reduced. 
F u rth e r, i t  m ust be remembered th a t a sm all, fast-running  
engine has less transverse force on the crossheads and sm aller 
unbalanced forces and moments th an  a slow -running engine. 
Both of these facts assist in m inim ising ship vibration. A 
fu rth e r advantage of the system lies in the fact th a t, even if  
one engine should, for any reason, have to be stopped, the 
ship can still continue her voyage at three-quarter power-
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The small and lig h t working parts can more easily he over
hauled l»y the sh ip ’s personnel than  could the heavy parts of 
direct-coupled engines.

On the early ships 011 which each engine drove its own 
propeller, elastic shafts were fitted in order to reduce the 
critica l speeds. On la ter ships in which two engines are 
coupled to each propeller shaft, these flexible shafts have been 
om itted, as other means of avoiding torsional v ibration  have 
been found.

The crankshafts are d irect coupled to the gear wheel coup
lings, and in  this way the power is transm itted  w ithout loss 
between the engine and gearing. W ith  direct coupling, the 
engines can be manoeuvred as easily as a single engine, and 
the controls for both engines are arranged at a single control 
p latform . The manoeuvring of the engines is helped by stop
ping them  quickly by means of autom atic pneum atic brakes.

The m ain engines of the M ilwaukee  are of the M .A .N . six- 
cy linder, double-acting, two-stroke type b u ilt by Blohm and

oss. The cylinders are 500 mm. (.19-7 in.) diam . by 640 mm. 
(25-2 in.) stroke and each engine develops 3,000 h .p . a t 
220 r.p .m . The gearing reduces the propeller shaft speed 
to 110 r.p .m . The engines are fitted w ith a ir  injection. A 
closed system of fresh-w ater cooling is used for pistons, 
cylinders and cylinder covers. Scavenge air is provided by 
three electrically driven turbo-blowers, each having a capacity 
■of 800 cub. m. (28,400 cub. ft.) per m inute. Two blowers are 
sufficient to supply a ir  for full-load running , the th ird  acting  
as stand-by.

The exhaust gases of the m ain engine are passed through 
two waste-heat boilers of 200 sq. m. (2,150 sq. ft.) heating  
surface. The steam from these is used for heating , cooking, 
etc. The exhaust pipes are arranged so th a t the boilers can 
be by-passed, the exhaust gases going direct to the silencers, 
w hich are m ounted in the forward funnel. Provision is made 
for oil firing in  these boilers, so th a t steam is still available 
a t  times when the m ain engines are not running . F our electric 
generators are provided, driven by the latest tvpe of six- 
cylinder, solid injection, four-stroke Blohm and Yoss M .A .N . 
engines, having cylinders 400 mm. (15f in .) diam eter by 
550 mm. (21-6 in .) stroke, and ru n n in g  a t 275 r.p .m . The 
pistons are not cooled, bu t the rest of the cooling' is carried 
o u t by fresh w ater as in the case of the main engines.



One of the Two-Stroke Cycle Double-Acting M.A.N. Engines of the Geared Motorship ” M ilw aukee” on the Test Bed in ...3 , 
PJohn) & Voss’s Shops a t Hq,n}burg. The Engine develops 3,000 H .P. a t a speed of 220 r.p.m .



The aux iliary  m achinery in  the m ain engine room includes 
the fo llow ing : —

2 fresh-w ater pumps for the m ain engine cooling system, 
each of capacity 820 to 1,200 tons per hour.

2 salt-w ater pumps for circu lating  the fresh-water coolers, 
each of capacity 900 to 1,200 tons per hour.

2 fresh-w ater coolers, each of 400 sq. m. (4,300 sq. ft.)  cool
ing surface.

2 fresh-w ater drain tanks.
2 piston cooling w ater oil separators of the Blohm and Yoss 

type.
1 make-up water pum p of 5 tons per hour capacity.
3 gear-wheel type pumps for m ain engine lubrication sj^stem, 

each of capacity 90 tons per hour.
2 m ain engine lubrica ting  oil separators, each of 90 sq. m. 

(970 sq. ft.)  cooling surface.
2 lubrica ting  oil separators.
1 combined oil transfer pum p and 200 ton ballast pum p 

driven by a common motor.
2 daily service tank f'uel-oil pum ps, each of 40 tons per hour 

capacity .
1 fire and san itary  pump of 75 tons per hour capacity.
1 bath  pinup of 20 tons per hour capacity.
2 drinking-w ater pumps, each of 20 tons per hour capacity.
2 sand filters for drinking water.
1 fresh w ater circu lating  pum p.
1 hydraulic w ater-tight door-operating installa tion.
The equipm ent in the aux ilia ry  engine room includes the 

fo llow ing: —
2 sta rtin g  a ir compressors, each of capacity 10 cub. m. 

(353 cub. ft.) per m inute.
1 emergency compressor of capacity 15 cub. m. (530. ft.) per

hour.
1 combined fresh w ater pum p and aux iliary  engine cooling 

pum p for harbour service, both pumps having  a capacity of 
90 tons per hour, and driven by a common motor.

2 aux ilia ry  engine lub rica ting  oil pum ps, each 25 tons per 
hour capacity.
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2 aux ilia ry  engine oil coolers, each 25 sq. m. (270 sq. ft.) 
cooling surface.

4 m ain engine sta rtin g -a ir bottles.
4 au x ilia ry  engine sta rtin g -a ir bottles.
2  boiler forced-draught fans.
2 Sim plex boiler feed pumps.
1 aux ilia ry  condenser of 50 sq. m. (540 sq. ft.)  cooling 

surface.
1 bilge pum p of capacity  75 tons per hour.
1  evaporator and distiller installa tion .
The am m onia refrigerato r p lan t is installed in  a separate 

com partm ent between the two propeller shafts. I t  consists of 
two compressors, each of 250,000 kg. calories cooling capacity, 
together w ith  th e ir condensers, evaporators, m oist-air cooler 
w ith ventilator, brine pum p and cooling-water pum p.

All auxiliaries are electrically driven, except the boiler-feed 
pum p and the emergency compressor, w hich are coupled to a 
Diesel engine. The general arrangem ent of the m achinery 
can be seen from  the drawings of the engine and boiler rooms.

To provide the power required for the extensive electrical 
equipm ent, there are four 380 kw. oil-engine-driven generators. 
Three generators carry  the norm al load at sea, the fourth  
being a stand-by. The generators are compound wound, and 
work in  parallel w ith  safety switch arrangem ents of the type 
developed by C. Meyer. Above the w ater-line a 25 kw. 
em ergency generator is provided. This is driven by an oil 
engine, and can be used for the most im portan t services in  
case the m ain generating  station has to be shut down. I t  is 
.so arranged  th a t  i t  can be run  in parallel w ith  the m ain 
generators, if  th is should at any tim e be required. A ll elec
trica l services on the ship are 2 20  volts, includ ing  the lig h tin g  
installa tion , w hich has a to tal of about 5,200 points.

The ship ran  24-hour tria ls  on Ju n e  11th. S ix hours ru n 
n ing  on overload was carried out w ith complete satisfaction, 
no trouble being experienced during  th is period. A fter the 
full-pow er tr ia l there was a manoeuvring tr ia l lasting  for 
about an hour and a half. All orders were readily  answered, 
and i t  was particu la rly  noticeable th a t the working cylinder 
re lief valves did not blow on any occasion when the engine



5 9 6  N e w  H a m b u r g - A m e r i k a  L i n e r  “  M i l w a u k e e . ”

was started. The engine was reversed from  fu ll ahead in  
25 seconds, the tim e being counted from the moment when 
the order was given u n til the engine reached 1 1 0  r .p .m . in  
the reverse direction.

The lowest propeller speed at w hich the engines ran  was 
30 r.p .m . The ship circled for a considerable tim e w ith  th e  
starboard engine runn ing  fu ll ahead, and the port engine 
runn ing  fu ll astern. The ship also ran  for some tim e w ith  th e  
outer engines only driv ing the propellers, the in n er engines 
being disconnected at the gear coupling.

W e l d i n g  C a s t  I r o n . “  The Iron  and Coal Trades R eview ,”  
June 14th, 1929.

In  a paper en titled  “ M etallic E lectrodes for Cast Iro n  
Arc W eld ing ,”  M r. Shun-Ichi Satoh,, of Tokyo, a m ember 
of the research staff of the M itsubishi R esearch L abora
tory, claims to  have been able to obtain a series of cast 
irons, from grey to w hite, w ithout using cast iron 
electrodes bu t by coating w rought-iron bars w ith  m ixtures of 
carborundum  and graphite . S ta rting  w ith  a w rought-iron 
bar of the usual low carbon content, besides silicon, m anganese 
and sulphur, the Japanese experim enter tried  ten different 
m ixtures of the g raph ite  and carborundum  coating. H e found 
th a t the best m ixtures were 60-40, 50-50 and 40-60 of the  
two ingredients. Each of the bars, or electrodes, was wound 
with a twine of asbestos and then  coated w ith the m ixtures 
(which were first reduced to paste by adding to them  a solution 
of w ater glass) and then pu t in  a glass tube of 9 mm. in n er 
diam eter, having a funnel-shaped m outh. The bars were then 
coated by passing them  through  th is tube. U sing the re
g u la r method of arc welding, the experim enter found th a t i t  
was possible to im itate  almost any analysis of grey iron. I t  
was also found th a t electrodes which contain 1  per cent, o f 
barium  carbonate were the best. The fusion of an electrode 
could be retarded by adding barium  carbonate to the coating 
of the electrode.

I r o n  O x i d e  a n d  C a r b o n  i n  t h e  O p e n - H e a r t h  P r o c e s s . “  The 
Iron  and Coal Trades R eview ,”  June 14th, 1929.

In  considering the mechanism  of carbon elim ination in th e  
open-hearth furnace, it  has always been assumed th a t the re
action between carbon and ferrous oxide produced carbon- 
monoxide gas a t atm ospheric pressure. R ecent calculations 
from the best therm odynam ic data available, made a t th e
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1. Main engine.
2. Gear.
3. Thrust block.
4. Diesel engine generator set.
5. Emergency generator.
6. Starting-air compressor.
7. Emergency compressor.
8. Scavenge blower.
9. Fresh-water pumps for engine cooling.

10. Sea-water pumps for circulating fresh-water cooler.
11. Fresh-water cooler.
12. Fresh-water tank for cooling system.
13. Piston-cooling water oil-separator.
14. Filter for piston-cooling water oil-separator.
15. Make-up water pump.
10. Low injection valve.
17. High injection valve.
18. Weed trap.

/H a rb o u r sea-water cooling pump.
\  Harbour fresh-water cooling pump.

20. Main engine lubricating-oil pump.
21. Generator engine lubricating-oil pump.
22. Main engine oil cooler.
23. Generator engine oil cooler.
°4 Lubricating oil drain tank for mam engines.
25. Lubricating oil drain tank for generator engines.
26 Lubricating gravity tank for main engines.
27.' Lubricating gravity tank for generator engines.

34.
35. 
30.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Lubricating oil storage tank. 56.
Lubricating oil settling tank. • 57.
Lubricating oil suction filter. 58.
Lubricating oil heater. 59.
Lubricating oil separator. 60.

/  Oil transfer pump. 61.
 ̂Ballast pump. 62. 
Fuel oil daily service tank for complete installation. 63.
Fuel oil rough filter. 04.
Fuel oil turbulo type filter. 65.
Fuel oil meter for main engines. 6P>.
Fuel oil meter for generator engines. 67.
Fuel oil pump for daily service tank. 68.
Fuel oil collecting tank. 69.
Air containers for main engines. • 70.
Starting air containers for main engines. 71.
Injection air bottles for main engines. 72.
Reserve injection air bottles. 73. 
Silencer for main engines.
Silencer for generator engines.
Waste-heat boiler. 75.
Boiler forced-draught fan. 76.
Boiler feed pump. 77.
Boiler feed-water filter. 78.
Feeder water meter. 79.
Feed-water collecting tank. 80.
Auxiliary condenser. 81.
Sand boxes for oil-firing system. 82.
Fire extinguisher. 83.

Refrigerating machine.
Condenser for refrigerating machine. 
Cooler.
Damp-air cooler and ventilator.
Brine pump.
Cooling-water pump for refrigerator plant. 
Salt solution tank.
Sanitary and fire pump.
Bilge pump.
Oil separator for bilge water.
Filter for bilge water oil separator.
Bath pump.
Drinking-water pump.
Drinking-water sand filter.
Evaporator.
Distiller.
Fresh-water heater.
Fresh-water circulating pump.
Equalising tanks . f(or warru treah "ia,er- H b \ f o r  warm sea water. 
Fresh-water tanks in the funnel.
Sea-water heater.
Sea-water tanks in the funnel.
Foam fire-extinguishing apparatus. 
Switchboard.
Drinking-water filter.
Pressure pump.
Pressure and water-separating tank. 
Water-leakage collecting tank.

"MILWAUKEE.” K ey  to  M a c h in e ry  A r r a n g e m e n t  D r a w in g s .
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P ittsb u rg h  E xperim ent Station of the U .S . B ureau of Mines, 
in  co-operation w ith  the Carnegie In s titu te  of Technology and 
the M etallurgical Advisory Board, show th a t th is  pressure may 
be very m uch g reater th an  atm ospheric due to the large pres
sure exerted on a very sm all bubble by the surface tension of 
the liquid  iron. This is analogous to the fam iliar phenomenon 
of superheating of liquids above th e ir boiling points. The 
analogy can be carried still fu rth e r to explain  a num ber of 
disputed points in  open-hearth operation. An ord inary  liqu id , 
once superheated, can be caused to boil violently by the addi
tion of glass beads or small solid particles. The solid bodies 
serve as nuclei for the form ation of gas bubbles a t much lower 
pressures th an  if no solids were present. S im ilarly , the 
fam iliar sight of a bath  of steel “  boiling on a rod ”  or “  boil
ing  on bottom ”  m ay be in terpreted  as the effect of the solid in  
providing a point of origin for the bubbles of carbon mon
oxide. Since the am ount of ferrous oxide in  the ba th  neces
sary to cause carbon elim ination a t any given carbon content 
is proportional to th is “  excess pressure,”  it  is felt th a t there 
are possibilities of lowering the iron oxide content of the bath , 
a t a given carbon content, by reducing th is “ excess pressure ”  
e ither by proper stirrin g  or by some other method. The lower 
iron oxide content would reduce the am ounts of inclusions 
formed on deoxidation, and, to a sm aller extent, the am ount of 
deoxidiser necessary.

I n t e r n a t i o n a l  D a m  C o n s t r u c t i o n  C o m m i s s i o n . “  The E lec
trica l R eview ,”  May 24th, 1929.

As a resu lt of a movem ent s ta rted  a t the W orld Pow er Confer
ence in Basle, Switzerland, in  1926, an In te rn a tio n a l Dam Con
struction  Committee has recently  been organised, the object of 
which is the study of all technical questions in  connection w ith 
the construction of large dams. The headquarters of the new 
Commission, on which tw enty  countries are so fa r represented, 
are in  Paris. Signor P on ti, president of the U nion of I ta lian  
E lec tric ity  Producers, has been elected the first president of 
the Executive Committee of the new body.

E l e c t r i c i t y  i n  R i c e  C u l t i v a t i o n . “  The E lec trical R eview ,”  
May 24th, 1929.

Experim ents have been going on in China for some 
litt le  tim e now in connection w ith  the application of 
electric power to  rice grow ing, and so m uch success has
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already been achieved th a t projects are being mooted 
for its intensive exploitation. One of the essentials in 
rice growing- is w ater, and in  m any places irrigation  
by na tu ra l means is difficult and even impossible. On several 
farm s pum ping by electricity  is now being carried on, motor- 
operated pumps of up to 20  h .p . capacity having been installed  
for th is purpose. The Foochow E lectric Co. is not only supply
ing the electricity  in  the neighbourhood of th a t city , bu t also 
w iring the farm s and installing  the pumps. The charge for 
energy is com paratively small and the w ater can be well con
trolled, prom oting the growth of the p lan t and b ring ing  it to 
m atu rity  w ithout risk of reverse from the moisture standpoint. 
I t  ensures a second crop w ithin the year in places where only 
one crop can be grown under natu ra l, or m anual conditions. 
Proposals are now being made to run an overhead network of 
conductors over the rice swamps, to see whether the increased 
yield secured in experim ental work by this course can also be 
secured on a commercial scale.

T h e  M e r c a n t i l e  M a r i n e . The reports of the B ritish  Associa
tion M eetings in South A frica are full of in terest and from 
“  The Times ”  of Ju ly  24th, the following is quo ted :—

Dr. Sm ith dealt w ith “  one of the oldest industries 
in the world—the first to which the results of pure 
research applied— the m ercantile m arine. The transform a
tion of ships from the tiny  cockles of Colum bus’s tim e 
to the present-day g igantic  liners was made possible by 
the work of scientific men. Astronomers led the way in  navi
gation. The gyrocompass was a development of the scientific 
trium ph over the m agnetic problem  of the iron ship. Echo 
sounding was the latest developm ent.” A fter m entioning 
wireless te legraphy and the sextant, Dr. Sm ith declared th a t 
the “  greatest advance lies in  motive power.”  The m ercan
tile m arine “ calls for more and more scientific help, for more 
knowledge of ship resistance, for better, ligh te r, and com- 
pacter engines, for fu rther aid to the sh ip ’s fighting fog and 
ice. Perhaps the most difficult problem is the iceberg, but 
the sound echoes from a berg in the a ir or under the water. 
The day will come when the scientist will have command of 
excessively short wireless waves transm issible from the ship 
and reflectable from the iceberg, and receivable on a suitable 
receiver, so as to make detection a ce rta in ty .”
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T h e  “  B r i t a n n i c . ”  The “  E lectrical R eview ,”  A ugust 23rd, 
1929.

The W hite  S ta r Co.’s new liner B ritannic, claimed 
to be the largest m otor ship in  the world, was suc
cessfully launched at the Queen’s Island, Belfast, a t Messrs. 
H arlan d  and W olffs  works, on A ugust 6 th . The B ritannic  
measures 680ft. in  length , has a beam of 82ft., a depth of 43ft., 
and gross tonnage of 26,840. She will provide accommodation 
for 1,550 passengers, and throughout is up-to-date in elaborate 
finish and detail. The vessel has an in teresting electrical 
insta lla tion , energy being furnished by four Diesel-driven 
generators having  a combined capacity of 2 ,0 0 0  kw., situated 
in a separate com partm ent next to the m ain engine room, and 
a 75 kw. D iesel-driven em ergency generator, situated  above 
the m argin line. The cooking throughout is carried out elec
trically , including the m ain ranges and also such supplem en
tary  appliances as grills , roasters, fish friers, salam anders, 
griddle plates, and hot p resses; the b ak er’s oven, together 
w ith  the oven in the confectioner’s shop is also electrically  
operated. The ventilation  is provided by about 75 electrically- 
driven pressure fans, rang ing  in size from 10 to 55in. in d ia
m eter; the fans include a num ber fitted w ith  hea ting  elem ents, 
by m eans of which the vessel can be kept com fortably warm in 
the coldest w eather which m ay be experienced en route, the 
a ir-heating  fans being supplem ented by electric heaters dis
trib u ted  th roughout the accommodation. The deck m achinery 
includes sixteen electrically-driven winches, steering gear, 
four large capstans, and two large w arping winches. E ach of 
the four capstans is driven by a 170 h .p . motor, each of the 
a fte r capstans by a 10 0  h .p . motor, and each of the w arping 
winches by a 105 h .p . motor. In  addition, a num ber of ser
vice motors drive such apparatus as dough m ixers, potato 
peelers, dish washers, elevators, store hoist, p an try  hoist, ice- 
rocking m achine, and silver-cleaning m achine. There is also 
a very complete wireless installa tion  and two electrically-oper
ated sounding m achines.

All the engine-room auxiliaries, of which there are over 60, 
are electrically  operated, the ind iv idual horse-power for d riv
ing  the pumps vary ing  from  10 0  down to 2 | .  F o r the call- 
bell system, instead of the usual bell indicators, there are in 
stalled outside each stateroom  two sm all electric lam ps, one 
coloured red for the steward and the o ther green for the 
stewardess. They are operated by sim ilarly  coloured pushes
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in each stateroom, and the lamps rem ain lit  u n til the a tten d 
ing steward or stewardess operates the push, which is fixed 
outside each stateroom door. Tell-tale ligh ts are also placed 
in central positions throughout the vessel, not only to indicate 
the deck on which a call has been made, but also to guide the 
a ttendan t to the stateroom. By th is means it is an ticipated  
tha t a very efficient and silent service will be m ain tained . The 
extent of the lig h tin g  m ay be gathered from the fact th a t the 
equivalent of over 7,000 30 w att lamps is installed throughout 
the ship.

The propelling m achinery, which has been constructed by 
Messrs. H arland  and Wolff, consists of two ten-cylinder, 
double-acting, four-cycle, oil engines of the H arland-B . & W . 
type, the cylinders being cooled by fresh w ater and the pistons 
by oil. F our independent injection a ir compressors, each 
driven by four-cylinder trunk-type motors of the same make, 
are fitted, and these also supply a ir to four reservoirs for 
manoeuvring purposes. F our generators have been arranged 
to supply the necessary electric power for engine room and 
ship’s purposes, and are driven by six-cylinder tru n k  motors 
of the same general type as the a ir compressors. One small 
steam -driven emergency compressor is also fitted. F our main 
engine exhaust-gas-fired boilers will generate steam a t sea ; 
also one aux iliary  engine exhaust-gas-fired boiler and two 
cylindrical single-ended boilers, oil-fired only, will be available 
for generating steam in port and at sea for heating  and cook
ing purposes.

T h e  S h i p p i n g  a n d  E n g i n e e r i n g  E x h i b i t i o n .— At the in 
v itation  of the authorities of the Shipping, E ngineering  and 
M achinery E xhib ition , Olympia, the Association of Super
vising E lectrical Engineers is paying an official v isit to the 
E xhib ition  on Saturday, Septem ber 21st. The program m e 
is as fo llow s:— 1 p.m .— The P resident, P ast Presidents and the 
Board of Control will lunch w ith  the E xhib ition  au th o ritie s ; 
2.15 p .m .— Reception and registration arrangem ents; 3 p .m .— 
Conference, a t which a paper will be given on “ E lectric ity  
as Applied to Modern Commercial S h ipp ing ,”  by M r. E .  M. 
Johnson; 4.45 p .m .— Members and Associates will take tea 
w ith the E xhibition  au th o ritie s ; 5.30 p .m .— Official inspec
tion of the E xhib ition .

The Association, in arrang ing  for the paper on “ E lectric ity  
as Applied to M odern Commercial S h ipp ing ,”  has in mind
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the im portan t developments which are tak ing  place in  this 
connection, and the need for fu rth e r publicity  and education 
with regard  to the m atter.

T e l e p h o n i c  C o m m u n i c a t i o n  a t  S e a .—A ccording to an 
announcem ent in “  The N autical G azette ,”  N .Y ., the 
Leviathan  is about to be fitted w ith  a radiophone so 
th a t com m unication will be established between the vessel, 
where-so-ever it m ay be a t sea or in  port, and Am erica, with 
the 18,000,000 telephones in the U nited  States. I t  is in 
tended to have a switchboard fitted on board w ith connection 
to each of the cabins. The connecting station is to be at Deal, 
New Jersey.

S.S. “ V i r g i n i a . ” — “ The M arine Review ” refers to the 
turbo- electric driven V irginia , as being economical and doing 
good service following the C alifornia. They are sister ships 
save th a t the V irg in ia  is sligh tly  larger. A ccording to reports 
they are giving satisfactory results in speed and consumption.

S c i e n c e  a n d  E n g i n e e r i n g  (By P rof. F . C. Lea, D .Sc., P resi
dent of Section G— E n g in eerin g ). “  The E lectrical 
R eview ,”  A ugust 23rd, 1929; R eport of M eeting of the 
B ritish  Association in South A frica.

I t  is no t desired in  th is address to  em phasise the 
in te llec tual or political influences of engineering, bu t 
ra th e r to  su g g est: ( 1 ) the v ita l im portance of scientific 
research to engineering, (2 ) th a t as in the rem arkable 
engineering developments of the las t century  the scientific 
m ethod has been the key to progress, even so it m ust 
be in the fu tu re , and (3) th a t there are m any engineer
ing  problems of g reat interest and im portance, not only to 
engineers, but to the general public, which can only be solved 
by supplem enting experience by direct and indirect attack, 
using all the aids th a t m athem atical and experim ental science 
can give. I t  is also desired to suggest th a t all the argum ents 
for a public in terest in scientific research apply  w ith p a r ti
cular force to the work of th is section.

E ngineering  is m uch older th an  m odem  science. The engi
neer to-day has to guide him the accum ulated experience of 
m any thousands of years, and for a solution to m any problems 
w ith which he is faced he has to fall back upon th is accum u
lated  experience and his in tu itive  ab ility . F o r th is reason it 
is sometimes argued th a t engineering is an a r t, and th a t it
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owes little  to science. The revival of experim ental method 
leading to the wonderful conquests of physics and chem istry, 
and in the new attem pts to co-ordinate the results of experi
ence into a body of theory, assisted by the new m athem atics, 
gave to engineering th a t impetus and assistance necessary for 
the achievem ent of the last century.

“  M eanwhile, let no m an look for much progress in  the 
sciences, especially in  the practical p a rt of them — unie-ss 
natu ra l philosophy be carried 011 and applied to particu la r 
sciences and p articu la r sciences be carried back to na tu ra l 
philosophy,”  wrote Francis Bacon in 1620. Twenty-four 
years after Bacon wrote these words Galileo died, and in the 
same year S ir Isaac Newton was born. From  th e ir jo in t 
labours, carried out w ithout any desire for practical useful
ness, came the principles of mechanics, w ithout which much 
of the progress of the last three centuries would have been im 
possible.

A little  more than  sixty years afte r W att bu ilt his first 
steam engine, M ichael F araday  discovered th a t a m agnet 
could be made to spin round a fixed wire through which a 
current of electricity  was flowing, and a wire contain ing 
a curren t could be made to spin round a fixed m agnet. W ith 
out these and other equally fundam ental experim ents the 
wonderful developments of the generation and transm ission 
of power which have taken place during the last fifty years, 
as well as the application of electricity  to almost every need 
of the engineer, would have been impossible.

I t  is true th a t Carnot and Clausius came afte r W a tt to 
perfect therm o-dynam ic theory, and the modern theories of 
electricity  were not known when Siemens made his first 
dynamos, bu t experim ental and m athem atical science had 
shown the way to engineering developments of the greatest 
significance to the life of the world. W ater-w heels were used 
to raise w ater 2 ,0 0 0  and more years ago, bu t in  the seventeenth 
century water-wheels were little  different from those 
described by V itruvius in  the first century  before Christ, 
and had efficiences well below 50 per cent. In  the la tte r  p art 
of the eighteenth  century, organised experim ents on the flow 
of fluids had been carried out, re lative velocities, m omentum, 
and kinetic energy were well understood. The next step was 
made by Pancelet in  1832, who enunciated the gu id ing  p rinci
ples underly ing  the design of vanes receiving moving fluids, and 
from  th a t tim e progress has been so rem arkable th a t to-day
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water turbines of more th an  70,000 h .p ., hav ing  efficiencies 
g reater th an  80 per cent., are being constructed, and m illions 
of horse-power are being generated by w ater power. The 
b rillian t achievem ents in the development of the steam  tu r 
bine of S ir Charles Parsons and others following in his steps 
are to-day well-known. A t the beginning of the n ineteen th  
century  there were probably 10,000 engines in E ngland  
giving a to tal horse-power of about 200,000. To-day steam  
turbines, each capable of developing more th an  20 0 ,0 0 0  h .p ., 
have been or are being made for stations in various parts of 
the world. I t  seems very doubtful if th is could have been 
possible except as a consequence of the work of Pancelet and 
two centuries of scientific experim ent. The rap id  develop
ments of high-tension distributions of power have been made 
possible by research in the laboratory. M any attem pts had 
been made to u tilise the explosive force of gunpowder, hy 
drogen, and coal gas for power production before the modern 
4-cycle in ternal combustion engine was developed, bu t w ithout 
success, u n til it  was recognised from therm o-dynam ical con
siderations th a t compression is essential before ign ition . The 
principles of geom etrical and dynam ical s im ilarity  based 
upon stric t m athem atical reasoning have been of the greatest 
service in the development of ships, aeroplanes, and airships. 
The work of Sorby on the micro-sections of rocks has led to 
m icro-photography of m etals, which has been of the greatest 
assistance to the m etallu rg ist in the development and control 
of those metals which have played such a revolutionary p art 
in  m odern engineering. U nfortunately , sufficient use is not 
made by engineers of this powerful aid to un ifo rm ity  of pro
duct. A ccurate pyrom etry and uniform  distributions of tem 
perature in heating  furnaces are essentials of success in m any 
branches of engineering vising alloys of steel and alum inium , 
cold-worked metals, and m any other forms of m aterials.

The im portant steps th a t  have been made in engineering 
during  the last hundred years and th a t d istinguish th is  cen
tu ry  from all preceding ones, were made possible by funda
m ental discoveries of science, and it  can safely be an ticipated  
th a t no new epoch-m aking developments in the fu tu re  will be 
possible unless they  are preceded by new fundam ental scien
tific discoveries. Sufficient energy can be transm itted  across 
oceans by directed beams to allow of telephonic com m unica
tion, but i t  seems im probable th a t wireless transm ission will 
be possible for the large outputs of pow er-generating stations.
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R utherfo rd  has shattered the nucleus of the atom. Dr. 
K rapitza, in the Cavendish Laboratory at Cam bridge, has 
claimed to have reached tem peratures of 1,000,000° C., and 
Eddington tells us th a t in the great power houses of the sun 
and the stars, where the tem peratures are, it is estim ated, as 
high as 40,000,000° C., the energy of the escaping electrons 
of the atoms is the source which for millions of years has 
made, and will make, it possible for the sun and stars to 
rad iate energy w ithout appreciable fall in tem perature.

I t  m ay be impossible for atomic energy in large quantities 
to be obtained and controlled. Also it m ay be equally im 
possible to obtain energy by the synthetic bu ild ing up of 
other elements from the fundam ental elem ent, hydrogen; but 
it seems certain tha t only by following the new ways opened 
by pure science can there be hope of success. As m any years 
ago there came the new and wonderful discovery of voltaic 
electricity, while G alvani was m aking experim ents w ith  frogs, 
so in the fu ture a biologist or chemist or physicist, w orking 
on some subject entirely  remote from the production of energy, 
may make discoveries which the W atts and Faradays of the 
fu ture m ay use to change the life of the world.

From  the point of view, then, of developments in engineer
ing, modern communities cannot afford to neglect the encour
agem ent of scientific research, even in those subjects which at 
present m ay seem most remote from its activities. Upon 
almost every section of this association, engineering lays t r i 
bute, and in re tu rn  engineering has given som ething at least 
to make possible much of the b rillian t work associated with 
other sections. The precision of modern engineering made 
possible the m anufacture and control of the g reat telescopes and 
other instrum ents upon the accuracy of which the possibility 
of testing the attraction , predicted by E instein , of the lig h t 
rays of the stars by the sun depends.

In  his essay on Jam es W a tt, Frances Arago wrote in  1834:
‘' There are two th ings to be considered in  every m ach in e; 
on the one hand the moving power, and on the other the 
arrangem ent, more or less complicated, of the moving p a r ts ,” 
and, he m ight have added—the difficulty of m aterials suited 
to the new purpose.

M any years of labour experim enting w ith m aterials were 
necessary before the steam  engine was at all perfect, and in 
every step th a t has been taken in the direction of higher 
pressures and h igher tem peratures, new m aterials and new 
processes have been necessary before success could be achieved.
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Much has been done in  the development of prim e movers, 
but there is perhaps no movement in  engineering to-day th a t 
is of g reater in terest th an  the attem pts th a t are being made 
considerably to increase the efficiency of power production 
from  coal and other fuels. The average overall therm o
dynam ic efficiency of the public stations d istribu ting  electrical 
energy in  G reat B rita in  for the year ending M arch, 1928, was 
about 15 per cent. The best station had an efficiency of 21-3 
per cent. R ecently  a power u n it has been supplied from  
E ngland  to Chicago which on test gave an  efficiency of 34 per 
cent.— a rem arkable figure. M aking allowance for boiler 
losses, efficiencies of from  25 to 35 per cent, ought to be 
possible, therefore, in  the fu tu re , and if  only suitable 
m aterials can be developed to m eet the onerous conditions of 
tem perature, corrosion, and erosion, h igher efficiencies th an  
35 per cent, m ay be an ticipated  w ith steam  p lan t. S till 
h igher therm odynam ic efficiencies m ay be expected, as well 
as the chemical riches of the coals preserved, if, as a result 
of research, solid fuel engines or gas turbines can be de
veloped. A t the tem perature of from 400° F . (205° C.) to 
600° F . (315° C.), a t which boilers and super-heaters have 
u n til recently  worked, m ild steels have been found suitable. 
To realise h igher efficiencies th an  a t present, m uch h igher 
tem peratures will be required, and a t contem plated tem pera
tures of 1,000° F . (538° C.) and upwards carbon steels creep 
a t low stresses. Below a certain  stress, a t a p a rticu la r tem 
perature, which I  have ventured to call “  The lim itin g  creep 
stress,”  the creep ceases, or becomes so sm all, th a t i t  cannot 
be observed in  a num ber of days. This lim itin g  creep 
stress is evidently  the im portan t factor in  the problem  of high 
working tem peratures. E xperim ents indicate th a t with 
alloy steels, lim iting  creep stresses m uch h igher th an  those 
obtained from carbon steels m av be expected, and th a t alloys 
of iron, nickel, chrom ium , w ith  or w ithout o ther alloyed 
elem ents, contain ing as m uch as 60 per cent, of nickel and 
chrom ium , have considerable streng th  at h ig h  tem peratures, 
and also resist corrosion and erosion. There is still, however, 
a very large am ount of research to be done in  which the 
laboratory and the workshop m ust co-operate, as new workshop 
technique is required before these alloys can be used for 
specific purposes. More rap id  progress could be made and a 
m uch bolder policy pursued, if  the public organisations and 
the large power d istribu ting  companies and au thorities ac
cepted the responsibility of the provision of funds for re
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search. In  the U niversities much fundam ental work can be 
done if funds are available. The D epartm ent of Scientific 
and In d u stria l Research is assisting industry and the N ational 
Physical L aboratory to carry out researches on the physical 
properties of metals at high tem peratures.

N a v i g a t i o n  b y  W i r e l e s s .— The navigation of a ship from 
E in isterre to Liverpool through fog solely on wireless bear
ings is reported in a com m unication from the m aster of the 
motor vessel A th elk in g . The A th elk in g  carried a M arconi 
direction finder, and, com m enting upon the efficiency of 
coastal wireless beacon installations used in conjunction w ith 
the ship’s direction finder, the captain states th a t he was able 
to take the usual four point bearings for some distance off in 
spite of the fog. The report again emphasises the valuable 
aid rendered to navigation by wireless beacon stations, two 
more of which have recently been completed by the M arconi 
Company for T rin ity  House. Installed  at Cromer and 
Dungeness lighthouses, they will prove a very useful addition 
to the facilities available in the Channel and N orth Sea to 
ships equipped with wireless direction finders.

IN ST IT U T E  NOTES.

T ita n ic  E n g i n e e r i n g  S t a f f  M em orial F u n d .— Donations 
received from Messrs. E .  L. H unter, Member, 7 s . ; H . 
Melville, Member, £1 Is .;  F . A. T rigg, Member, £1  I s .;  
J .  W . H all, Associate Member, 3s.; H . W . Bugg, Member, 
8s. 6d. R . C arruthers, Member, 8s. 6 d . ; Cecil Hughes, 
Associate Member, 7s. 6d., are gra tefu lly  acknowledged w ith  
the thanks of the Committee.

BOOKS ADDED TO T H E L IB R A R Y .

Presented by the Publishers.

“  H in ts on Oxygen Metal C u ttin g .”  Booklet No. 2. P ub
lished by the B ritish  Oxygen Co., L td ., Edm onton, London, 
N.18. 6 ^in. x 4in. Pp. 64. P rice 6 d.

The issue of this little  booklet is an in te lligen t gesture on 
the part of the B ritish  Oxygen Co., L td . I t  is well w ritten 
and profusely illustra ted , in fact a vade m ecum  for all those 
interested in  the practical side of oxygen  m etal cu tting .— A .J.
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P u r c h a s e d .—
“  R egulations re la tin g  to the  Exam ination of M asters and 

M ates in  the M ercantile M arine .”  Published by H .M . 
S tationery Office, 1925 (reprin ted  1929). P rice 1 /6 .

“  R eport of the Committee appointed by the P residen t of 
the Board of Trade to advise on Load Lines of M erchant Ships, 
and Special Load Lines for Steam ers C arrying Tim ber Deck 
Cargoes and for T ankers.”  Published by H .M . S tationery  
Office, 1929. P rice 2 /-.

ELEC TIO N  OE M EM BERS.

The following were elected at Council M eeting on Monday, 
Septem ber 2nd, 1929 :—

Members.

Cecil Godfrey Binks, 14, Caldy Road, A intree, Liverpool. 
Jam es W illiam  Bruce, H arbour W orks, Cochin, M alabar 

Coast, South Ind ia .
Edw ard Leslie Chounding, 52, Milrov Avenue, K ensington, 

Sydney, N .S .W .
Rene Cortes, L ieu t.-E ngr. Chilean N avy, Club Naval, V al

paraiso, Chile.
John  Mordey Dyer, 111, Eulw ell Road, Sunderland.
George W illie Gunn, 3, Grinden Avenue, H igh Ford, Sunder

land.
H arry  Joseph H etherington, 21, St. M ildred’s Road, Lee, 

S.E.12.
Thomas Spenslev Howes, H all E ngineering , L td ., V itre S treet, 

M ontreal, Canada.
F rederick  Kemp Keer, A ldringham , near Leiston, Suffolk.
John M cBride, 7, M orton Terrace, Greenock, Scotland. 
A lexander M cCallum , 4, Octavia S treet, P o rt Glasgow.
John  M clnnes, Third  E n g r., S.S. B arjora , cjo  M cKinnon, 

M cKenzie & Co., B allard  E state , Bombay.
H enry  Nicholls, 55, W illoughby Road, W allasey, Cheshire.
F rederick  Thomas P rice, S .S. Golconda, c/o  M cKinnon, Mc

Kenzie & Co., L td ., S trand Road, C alcutta, In d ia . 
E d g ar A rth u r Roberts, c/o  The A rm strong Construction Co., 

L td ., Royal A irship Base, K arachi, In d ia .
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A  ssociate-M embers.

Charles Davidson, 55, Bedford P lace, Aberdeen.
H arry  M arshall, Glenfield, Maidstone Road, Rochester.
A lfred Jam es P o ttinger, New Zealand R efrigerating  Co., 

T im aru, N.Z.
John  Yerschueren, 26, D uthie Terrace, M annofield, Aberdeen.

Associates.

Joseph A rth u r H ackett, 126, De Grey S treet, H ull.
John  M acdonald, e/o  Vacuum Oil Co., P o rt Said, E gypt. 
Robert N apier Orren, 54, L ittle  H eath , Old Charlton, S .E .7 . 
John  Hodson Triekey, 8 , Clarem ont Road, H ighgate, N .6 .

Graduate.

Thomas W hitehead, New B arn F arm , H esketh Road, 
Rochdale, Lancashire.

Transferred from  Associate-Member to Member.

W alte r Clarence Baker, Burns, P h ilp  and Co., B ridge S treet, 
Sydney, N .S .W .

H arold R eginald Clayton, 6 , Pelham  Road, W allasey, 
Cheshire.

Joseph Ellson, 159, Woods Moor Lane, Stockport, Cheshire.
Thomas A nthony Q ualters, 274, Knowsley Road, Bootle, 

Liverpool.
----------- o------------

B O IL E R  E X PL O SIO N  REPO RTS.

R e t o r t  No. 2926. S.S. C ity of Paris.
This refers to an explosion from a boiler on the S.S. C ity of 

Paris. The enquiry was conducted by Mr. R . W . Gunston, 
Board of Trade Surveyor, Glasgow.

The boiler is a single-ended re tu rn  tube m arine boiler, 
16f't. 7ins. in diam eter by 12ft. 7ins. long. I t  is fitted w ith 
four corrugated furnaces, each w ith its own combustion 
cham ber. The m ountings include two glass w ater gauges a't 
the fron t end and two safety valves adjusted  to blow off at 
225 pounds per square inch. The w ater gauges are of the
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hollow-column type, each end of which is connected to the 
shell by means of a pipe and cock.

The boiler was about seven years old, and was made by the 
W allsend Slipway and E ngineering  Co., L td ., W allsend-on- 
Tyne.

No repairs have been made beyond keeping the m ountings in 
good working order.

The crown of the starboard wing furnace of the forward 
starboard boiler was deflected downwards 16 inches. The back 
tube plate attached to th is furnace was buckled in  about 2 ins., 
frac tu rin g  two of the lower and two of the upper stay tubes, 
thus allowing the contents of the boiler to escape. The tubes in 
this tube plate were compressed oval, the cham ber crown being 
down about 2ins. The port w ing tube plate was buckled about 
half-inch between the furnace and the lower tubes. The tubes 
in th is  p late were also compressed oval, the cham ber crown 
being down about f-inch .

The explosion was due to shortage of water. This vessel is 
employed on regu lar trad in g  between Glasgow, Liverpool and 
In d ian  ports. I t  is fitted w ith five single-ended m arine type 
boilers in one boiler room. They are coal-fired and are fitted 
w ith closed ash p it forced draught.

On 1st Jan u a ry , 1928, the vessel called a t M arseilles on the 
way home from In d ia , and while in  th is port the forward s ta r
board boiler was used for aux ilia ry  purposes. On 3rd Jan u a ry , 
1928, the vessel left M arseilles for P lym outh. The first move 
of the engines was a t 6.30 a .m ., and all clear, fu ll speed ahead 
a t 7.20 a.m .

A t 11 a.m . steam and w ater commenced coming from  the 
smoke box of the forw ard starboard boiler. I t  was a t first 
though t th a t a superheater elem ent had failed. The boiler was 
therefore isolated, the safety valves eased and the fires drawn. 
Subsequent exam ination showed the boiler was dam aged as 
already described, and th a t the  superheater elements were in 
tact.

The two forw ard boilers face aft, and th e ir feed check valves 
are fitted on the back ends of these boilers. The m ain and 
au x ilia ry  check valves and a m aster shut-off valve are in one 
chest. In  order to get a t these valves one has to go down 
a narrow  dark space a t the side of the boiler and then  climb 
a short vertical ladder to a g ra tin g  which runs along the back 
of the boiler a t about h a lf height. As they  are thus ra th e r
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inaccessible, interm ediate feed control valves have been in 
serted into the m ain and aux iliary  feed pipes to these boilers. 
These interm ediate valves are placed near the front of the 
boilers, and can be worked from the stokehold p latform  by 
means of extension handles.

W hile the vessel was in M arseilles the forw ard starboard 
boiler was used for aux iliary  purposes, and was fed th rough  the 
aux iliary  check valve. I t  is thought th a t the m ain check 
valve was shut, and th a t it was not re-opened when the boilers 
were p u t back on the m ain feed supply, preparatory  to leaving 
M arseilles. The engineers on watch would then  endeavour to 
regulate the feed to this boiler by the interm ediate valve, 
w ithout realising th a t the check valve was shut.

W hy the shortage of w ater was not discovered by the engi
neers on watch has not been ascertained, bu t the evidence tha t 
the w ater had been allowed to sink to about level w ith  the 
crowns of the wing furnaces is (1 ) the damage already reported ; 
(2 ) the interiors of all the other combustion chambers had a 
th in  coating of soot below this level, bu t above i t  the soot had 
been b u rn t off and riveted seams were open, so th a t a feeler 
could be in se rted ; (3) under a w ater pressure test applied sub
sequent to repairs the smoke tubes in the centre boxes were 
tig h t below this level, and slack in  the tube plates above it, 
and (4) the explosion occurred about four hours after leaving 
M arseilles. N orm ally th is boiler would evaporate about 27 
tons of w ater in four hours, bu t if it  had received no feed water 
in  th a t tim e, the am ount evaporated would be ra th e r less on 
account of loss of heating  surface. I t  is computed i t  would 
require about 20  tons of w ater to raise the level from  three 
inches below the wing furnace crowns to the working level.

I t  has been suggested th a t the explosion m igh t have been 
caused by oil on the heating  surfaces, and in th is connection 
i t  is notable th a t the aux iliary  m achinery of th is vessel was 
given ra th e r more than  one quart of in terna l lubrica ting  oil 
per day. The exhaust from these auxiliaries went into a sur
face feed heater, and the drainage from this hea ter did not 
go through the feed w ater filter before being re turned  to the 
boilers. There was, however, no sign of grease inside the 
boiler, e ither on the shell or on the hea ting  surfaces. Speci
mens of scale and sedim ent taken from the furnace crown and 
tube plates respectively have been analysed and showed no 
trace of free oil, bu t there were traces of carbon which m ay 
have been the residue of b u rn t oil. O ther boilers in  the vessel 
have also been examined, and appeared quite free from grease.
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There is agreem ent in  the evidence of the engineers th a t 
when the vessel left M arseilles the w ater was showing from 
J  to |  glass in  all boilers. The evidence is also th a t both  water 
gauges are always kept in  use. There is no evidence th a t  any 
of the gauge cocks had been left shut, or partly  so. W hen the 
vessel arrived in  Glasgow the w ater gauges of th is boiler were 
com pletely dism antled in my presence. A ll passages were 
found perfectly clear and the cock handles had not been bent, 
so as to give a false indication  as to w hether they  were open 
or not. The heating  surfaces were clean, and corroborate the 
Chief E ng ineer’s statem ent th a t the boiler was cleaned in 
Bombay.

Observations o f M r. A . E . Lasle tt, Engineer  
Survey or-in-C hief.

O verheating a n d ' consequent collapse of furnaces has some
tim es been a ttrib u ted  to oil deposited on the w ater side of the 
plate, bu t the natu re  of the dam age sustained in this case and 
its ex ten t indicates th a t the explosion was due to shortage of 
ivater.

U nder ordinary  conditions in  a ship w ith a moderate num ber 
of boilers, when there is no abnorm al loss of feed, it soon be
comes evident from  the rising  w ater level in the rem aining 
boilers th a t the feed to a p articu la r boilers is insufficient, but 
from  the statem ents of the engineers on th is occasion there 
were apparen tly  no signs of loss of feed water, nor was there 
m arked difference in  the w ater levels shown by the w ater 
gauges on the various boilers. In  these circum stances the 
shortage of w ater is inexplicable.

The general arrangem ent of the m achinery in  th is ship is no 
doubt satisfactory, bu t it  is advisable th a t essential boiler 
m ountings, such as feed check valves, blow down cocks, etc.. 
should be placed in  positions which are easily accessible, so 
th a t th e ir  setting  can be readily  seen, and can be adjusted  as 
required. I t  is probable th a t  if  in th is case the feed valves 
had been so arranged, the engineer in  charge would have 
noticed th a t the check valve on the boiler which was dam aged 
had not been opened.

R e p o r t  X o .  2,960. S.S. Gladiator.
O.N. 135567.

Explosion from  cast iron steam  stop valve on S.S. Gladiator. 
Investigated  by  Mr. J .  M. Binmore, B .T . Surveyor, Glasgow.
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The explosion occurred at about 8 a.m . on 24th October, 1928, 
when the vessel was ly ing  in the Queen’s Dock, Glasgow.

Two firemen, Charles M cCartney and John  R obert W ynne, 
' members of the sh ip ’s crew, were so badly scalded th a t both 
died of th e ir in juries w ithin 24 hours of the accident.

The stop valve was of the globe type, the chest being made 
of cast iron 15/ 16th inch in  thickness, and of the following 
general d im ensions:— Bore, in let and outlet, 5 inches d ia
m eter; flanges, lO f inches diam eter, I f  inches th ick ; length  
overall, 19f inches

The brass valve seat fitted to the central division plate was 
5|- inches bore and 5 /16th  inch thick. The brass spindle for 
operating the valve was I f  inches diam eter and screwed six 
threads per inch. The cover was' made of cast iron, 1 1 | 
inches diam eter, 1^ inches thick, and was secured to the 
chest by 9 studs £ inch diam eter.

The explosion was of a violent nature. The chest of the 
valve fractured longitudinally  on both sides above the d ia
phragm  and circum ferentially  inside each flange, the upper 
portion w ith  the valve and spindle attached being blown 
away. In  addition, the central d iaphragm  was split over its 
entire length , and the long itud inal fractu re of the 
chest extended on one side through the outlet flange. No 
other m aterial damage wras done, bu t the bulk of the steam 
contained in the starboard and centre boilers escaped through 
the orifice into the stokehold.

The failure of the stop valve was due to w’ater ham m er 
action.

The steam ship Gladiator, form erly named S a in t Q uentin, 
was b u ilt in  1914 by Messrs. W illiam  H am ilton and Co., 
L td ., P o rt Glasgow, the m achinery being made and in
stalled by Messrs. David Rowan and Co., L td ., Glasgow. 
Three cylindrical m u ltitu b u lar boilers, each having three 
furnaces, wrere fitted, and the working pressure was 180 lbs. 
per square inch. The steam pipes were all of 5in. bore, 
5 / 16t.li inch thick, and made of w rought iron. The valves 
and junction  piece were made of cast iron of substantial th ick 
ness, and well ribbed where necessary. The interm ediate 
globe type stop valves were inserted in  each branch to meet 
the requirem ents of the original owners. D rainage of all 
pipes was provided for by small valves fitted to the  outlet 
side of each m ain boiler stop valve, b u t these could only drain
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the respective branch pipes when the in term ediate stop valves 
were open. No dra in  was fitted to the engine stop valve, but 
heating  up of the range could be done by using the im pulse 
valve to cause a flow of steam.

The vessel was purchased by her present owners in  M arch, 
1918, and no renewals, repairs or alterations have been made 
to the m ain steam pipes or valves since th a t  date, except th a t 
the three dra in  valves were renewed between the  13th and 
16th October, 1928. The Chief E ngineer had served a t sea 
for 22 years and held his present position for about 12 m onths. 
H e stated th a t he had always exercised g reat care to see th a t 
the range was drained before the m ain boiler stop valves were 
opened and i t  was a t his request th a t  the d ra in  valves were 
recently renewed. T hat g reat care was exercised in  th is  re
spect is borne out by the evidence of the o ther engineers.

The vessel left L iverpool on 17th October last and arrived 
a t Glasgow the following day. W hen the use of the m ain 
engines was no longer necessary the m ain  boiler stop valves 
on the th ree boilers, and the interm ediate stop valves attached 
to them , were closed. The port and starboard boiler fire 
were then  allowed to die out, and steam  was m ain tained  on 
the centre boiler for cargo working and general purposes.

A t m idn igh t, 22nd-23rd October, the fires in the starboard 
boiler were again ligh ted . A t 8 a.m . the in term ediate stop 
valves on both the centre and starboard branch steam  pipes 
were opened and the centre m ain boiler stop valve was eased 
sligh tly  to warm  the range of pipes. A t 9 a.m . these two 
boilers were under equal steam pressure and the engineers 
proceeded to couple them  by means of the m ain steam pipes. 
The centre m ain stop valve was first closed and then  the drain  
valves on it  and the starboard m ain stop valve were opened. 
W hen clear of w ater the two m ain valves were g radually  
opened to th e ir fu ll am ount and the drains closed. From  
then onwards up to the time of the explosion no a lteration  
was made in  the condition of any of the stop valves or drains, 
:xnd no sign of any defect had been observed.

A t about 3 to 4.15 p.m . the vessel was moved to a coaling 
berth  in the Queen’s Dock, the m ain engine being in use. 
I t  was then anticipated  th a t coaling would be completed at
7 a.m . the following day and the vessel then be moved to a 
loading berth . In  consequence of th is the Chief E ngineer 
gave orders th a t  steam should be left on the m ain range, as 
he considered th is procedure to be more safe th an  closing
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down and having to open up again in the m orning and reheat 
it. The 4 th  engineer was on watch throughout the n ight 
whilst coaling operations were in  progress, and he stated tha t 
the vessel was listed in vary ing  am ounts to port during  the 
whole tim e up to his relief a t 7 a.m . on the 24th. The 2nd 
engineer was inform ed, at about th is tim e, th a t the main 
engines would not be needed u n til 11 a.m . and in consequence 
there was no necessity of then using steam from  the main 
range for heating them .

A t about 8 a.m . the vessel was noted to heel ra th e r rapidly 
a few degrees to starboard, and this movement is presumed to 
have caused condensed water to flow from  the port branch 
steam  pipe into the centre a n d /o r the starboard one. A con
siderable portion of the colder port steam pipe was thus ex
posed to an inrush of steam , which set up water ham m er 
action of a most severe nature , and caused the explosion. The 
steam pressure on the boilers a t the tim e of the accident was 
about 175 lbs. per square inch. F our men, the donkeyman 
and three firemen, were employed in  the stokehold at the time, 
and the form er and one fireman escaped by passing between 
the boilers and through the door into the engine room. The 
other two firemen climbed the stokehold ladder and reached 
the deck, but, unfortunate ly , were so terrib ly  scalded whilst 
m ounting the stokehold casing th a t they died from  th e ir 
in juries.

The severity of the shock sustained by the valve which 
failed was evident from the nature of the factures, the valve 
being of heavy scantling , uniform  in thickness and of sound 
m etal.

I t  has been decided th a t the interm ediate stop valves will 
be changed to the h igher ends of the branch pipes. In  these 
positions they will still serve as a second stop valve to isolate 
any boiler not in use and will a t the same tim e prevent ac
cum ulation of condensed water in the branch pipes.

Observations of Mr. A . E . L aslett, Engineer 
Survey or-in-Cliief

The in troduction of interm ediate stop valves between the 
boiler stop valves and the respective branch steam pipes, which 
was apparen tly  effected a t the request of the orig inal owners 
of the vessel, afforded adequate means for isolating any of 
the boilers not in use, bu t as these valves were not furnished 
with drain  fittings it  was not possible, when the valves were
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used for the purpose for which they were intended, to avoid 
the possibility of w ater accum ulating  in the pipes, with con
sequent risk of w ater ham m er action. T hat the risk was a 
very serious one was borne out in a most regrettable m anner 
by this explosion, which caused the deaths of two men. I f  
the  interm ediate stop valves had been fitted orig inally  at the 
junction  piece at the afte r ends of the branch steam  pipes, as 
now decided upon by the present owners, and if  suitable dra in  
fittings had been provided, the isolation of the boilers would 
have been safeguarded and, w ith due care in the m anipulation 
of the valves and drain  fittings, the risk of w ater ham m er 
action elim inated.

R e p o r t  N o .  2961. Steam T raw ler Charles Boyes.

O.N. 143886.

Explosion from blow down pipe on Steam Traw ler Charles 
Boyes. The investigation was conducted by Mr. S. A. 
W atson, B .T. Surveyor, B elfast.

The pipe was made of solid drawn copper and was 2 |  ins. 
in external d iam eter; the thickness orig inally  was 12 Im peria l 
S tandard  Gauge.

I t  was connected by means of flanges, 6 |  inches in  diam eter, 
to the boiler blow down valve, and to a switch cock; the dis
tance between these points of attachm ent was 3ft. 6ins. The 
pipe was bent in a vertical p lane to su it the different posi
tions of the blow down valve and switch cock.

The m achinery was installed in  1918 by Messrs. Amos and 
Sm ith, L td ., H ull, and the pipe in  question was supplied to 
them  by Messrs. W illiam  Broady and Son, Coppersmiths, 
H ull, but the la tte r  firm cannot definitely state who were the 
makers of the pipe.

The present m anager states th a t the vessel has been under 
his control since 1919, and th a t  no repairs have been made 
to the pipe, and, therefore, it is probably correct to state th a t 
the pipe was about 10 years old at the tim e of the explosion.

W hilst the boiler was being blown down, to reduce density, 
the blow down pipe ruptured  between the blow down valve 
and the switch cock, form ing an opening about 7f inches in 
length , and about 1J inches at its greatest w idth, through 
which the contents of the boiler escaped. The ship’s side
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cock being open at the tim e, a certain  am ount of sea water 
entered the vessel th rough the opening in the pipe.

The pipe, whenever the boiler was blown down, was sub
jected to the scouring action of the solid m atter contained in 
the ejected boiler w ater and, in  course of tim e, had become 
so th in  at the place of rup tu re  th a t i t  was unable to w ithstand 
the pressure to which it was subjected.

The vessel was a steam traw ler, one of a type which was 
bu ilt in  large num bers for war purposes, and after the te r
m ination of hostilities was acquired by the present owner. 
The construction was th a t usually employed and presented no 
unusual features. The m achinery consisted of one set of 
trip le  expansion engines, and one boiler fitted w ith three 
p lain  fu rnaces; the working pressure was 180 lbs. per square 
inch, w ith natu ra l d raught. The usual m ountings were fitted 
to the boiler, and included a blow down valve, to w hich one 
end of the blow down pipe was attached by a flange; the 
o ther end of the pipe was also secured by a flange to a switch 
cock. This cock was connected by pipes to the sh ip ’s side 
blow down cock and to a suction valve on the donkey p u m p ; 
by suitable m anipulation  of the switch cock, the boiler blow 
down pipe could either be pu t into com m unication w ith the 
donkey pum p or the ship’s side cock, or, alternatively , the 
ship’s side cock could be used as a sea in let for the donkey 
pump. The wheel handle of the boiler blow down cock was 
below the p latform , and it  was necessary to lift a portion of 
the p latform  to obtain access to the handle when blowing 
down the boiler.

The vessel left M ilford on the 29th A ugust last for a fishing 
trip . A t about 11 a.m . on the 8th Septem ber the chief 
engine-m an commenced to blow down the b o ile r; a fte r open
ing the sh ip ’s side cock and placing the plug of the switch 
cock in the correct position, he opened the boiler blow down 
valve three turns. The valve had only been open for a 
few seconds when the explosion occurred. Owing to the 
escaping heated water, i t  was impossible to approach the 
v icinity of the valve to shut it, and the engine room had to 
be evacuated. A fter about h a lf an hou r’s in terval the fire
men entered the stokehold and drew the fires. The chief 
enginem an made several attem pts to close the blow down 
valve, bu t was not successful u n til, he estim ates, about two 
and a h a lf hours a fte r the explosion, when he succeeded in 
closing both the boiler blow down valve and the sh ip ’s side
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cock. By this tim e the sea w ater, which had entered through 
the open sh ip ’s side cock, and the ejected boiler w ater had 
accum ulated in the m achinery space u n til its surface was 
about 10 inches over the engine room platform , despite the 
efforts of the crew w ith the  deck pum p and baling  w ith 
buckets. The useful work accomplished by the pum p was 
very little  owing to the continual choking of the suction pipe.

A fter the blow down valve had been closed the chief en- 
ginem an did not raise steam again  as he was doubtful as to 
whether the boiler had been in ju red  by shortness of water. 
A t 3 p.m . the skipper asked his m anagers by wireless for in 
structions, and at 6 p .m . received permission for the traw ler 
Joseph B arratt, which had been standing by since shortly 
after the explosion, to tow the vessel to M ilfo rd ; th is was 
accomplished by 4 a.m . on the day following.

As before m entioned, the scouring action of the solids con
tained in  the ejected boiler w ater was responsible for the un 
suspected weakness of the pipe, and th is explosion draws a t
tention to the necessity of inspection and m aintenance of 
these pipes. The m anagers are having the blow down pipes 
on th e ir other vessels exam ined, and renew ing them  where 
necessary. The blow down valve spindles are being extended 
to enable the valves to be m anipulated  from above the p la t
form. The boiler had not suffered any dam age by overheat
ing due to shortness of water.

Observations of Mr. A . E  L aslett, Engineer  
Surveyor-in-C hief

Blow down connections on boilers require careful inspection 
from tim e to tim e. This explosion was p rim arily  due to the 
unsuspected wastage of the blow down p ip e ; bu t blow down 
valves on boilers under steam require to be opened very 
gradually  to prevent excessive shock to the blow down pipes, 
which m ust otherwise occur. The arrangem ent of the con
trol handle fitted below the stokehold p latform  was an incon
venient one and, in this case, made it  difficult to close the 
boiler valve a fte r the pipe failed.

R e p o r t  No. 2979. S.S. Alness.
O.N. 140864.

This refers to the explosion from the m ain steam pipe on 
the starboard boiler of S.S. Alness, and the inqu iry  was con
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ducted by M r. E . F . Moroney, Board of Trade Surveyor, 
Cardiff.

The pipe was made of solid drawn copper, 5 inches bore and 
* inch th ick , fitted with gunm etal flanges 1 0 | inches diam eter, 
1 inch thick, having eight steel bolts |  inch diam eter on a 
p itch  circle 8 |  inches diam eter. A copper sleeve 4 inches long 
by i  inch thick was fitted around the pipe at each end behind 
the flanges and the sleeves were embedded in the brazing metal 
which secured the flanges to the pipe. The pipe was in one 
piece about 10ft. 4^ins. long w ith one rig h t angle bend be
tween the steam stop valve on the starboard boiler and the 
junction piece on the m ain engine steam regu lating  valve.

The pipe was one of the orig inal m ain steam pipes supplied 
by the builders of the engines, Messrs. B lair and Co., L td ., 
Stockton-on-Tees, who obtained the m aterial from the B irm 
ingham  B attery  and M etal Co., L td ., in Ju ly , 1920.

The main steam pipes were taken off and annealed by the 
B arry  G raving Dock Co., L td ., in F ebruary , 1928. No other 
repairs are recorded.

The explosion was very slight and consisted of a small leakage 
of steam noticeable at the collar around the neck of the flange 
near the starboard boiler steam stop valve.

A fine circum ferential crack about 3 inches long developed 
in the pipe, below the sleeve, and was caused by fa tigue due 
to vibration of the m ain engines over a num ber of years.

The Alness is a cargo vessel of 3,683 tons gross, b u ilt by the 
Ropner Ship B uild ing Co., Stockton-on-Tees, and engined by 
Messrs. B lair and Co., L td ., Stockton-on-Tees, in 1920.

Steam for the main engines is generated in two single-ended 
m arine type boilers, working at 180 lbs. pressure per square 
inch. The nature of the trade in which the vessel was engaged 
called for a considerable am ount of travelling  in ballast condi
tion. No undue vibration was felt a t the m ain engines, as the 
balance was well m aintained, and the bedplate holding down 
bolts were properly attended to. Only very shortly  before the 
accident happened, among other work which was being carried 
out, all the holding down bolts had been overhauled a t the 
works of Messrs. W orkm an Clark and Co., Belfast.

The vessel was proceeding in ballast trim  on a voyage from 
B arry  Dock across the A tlan tic , when it  was noticed th a t steam 
was issuing from the periphery of the sleeve around the neck
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of the steam pipe near the stop valve on the starboard boiler. 
The extent of the flaw could not be seen on account of the 
sleeve and it was considered advisable to put into Queenstown 
for repairs. A new pipe was made and fitted by the Queens
town D ry Dock Company, allowance being made for an expan
sion bend to the fu ll extent of the m aterial available, and since 
then no fu rth e r trouble has been experienced.

Observations o f Mr. A . E . Lasle tt, Engineer 
Survey or-in-C'hief.

The sleeves which were fitted to the ends of the pipe were 
apparen tly  intended to afford additional strength  a t the parts 
subjected to the greatest stresses, bu t it is doubtful whether 
this method of re-enforcem ent is effective and the sleeves have 
the disadvantage of preventing local external exam ination of 
the pipe being made. The pipe which failed m ight w ith ad
vantage have been arranged w ith a greater degree of flexi
b ility  and it  is noted th a t the new pipe has been improved in 
this respect.

------------o------------

BOARD OF T R A D E  EX A M IN A TIO N S.

List of Candidates who are reported as having passed examina
tion for certificates of competency as Sea-Going Engineers under 
the provisions of the M erchant Shipping Acts.

F o r  w e e k  ended  7 th  S e p te m b e r, 1 9 2 9 :—

N A M E . G R A D E . P O R T  O F  E X A M IN A T IO N .

L y n d h , W ill ia m  G. l.C .M .E . C ard iff
B a rc la y , A le x a n d e r  McC. 
G um m er, E rn e s t G.

l.C .M .E .
l.C .M .E .

L ondon

Y o u n g , A r th u r  ............... l .C .M .E .
D u b linJo n e s , H u g h  ............... 2.C.

A rc h ib a ld , J o h n  S. l.C . G lasgow
E d m o n d , A le x a n d e r  B. ... l.C .
G ille sp ie , W ill ia m  . . l.C .
H u g h e s , E rn e s t  C. E . l.C .
L o ck h ead , R o b e r t  M. l.C .
M c In ty re , J o h n  B . A . l.C . 3f
V ip o n d , A le x a n d e r  H . ... l.C .
M cF ie , W il l ia m  M. 2.C.
S co tt, A le x a n d e r  V . F . ... 2.C.
S y m in g to n , G ilb e r t  S. 2.C.
B r im s , D o n a ld  ............... l.C .M . »»
M enzies, W ill ia m  G. 2.C.M . »>
M illig a n , D a v id  G. l.C .M .E .

H u llB u rm a n , S id n ey  ............... l.C .
In g ra m , R o b e rt  A. l.C . >»
M agee, K e n n e th  C. l.C . »»
S tep h en so n , A lf re d 2.C. »»
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For week ended 7th September

N A M E .

B lac k , C h a r le s  H ..................
C ooper, J a m e s  G ....................
Jo n e s , W ill ia m  P .
M a n se r , L e o n a rd  ...............
R h in d , J o h n  L . S ...................
T a y lo r , T h o m a s W .
C rosby , C h a r le s  C. A. 
E sm a rd h , R a y m o n d  
H u x ley , C h a rle s  S.
Ja c k so n , P e rc iv a l  C. ...
M assey , J o e l ...........................
B a lm fo r th , B r i a n ...............
Y eadon , C y r il  ...............
H a r ro ld ,  G eorge  ...............
S o u ch o tte , E rn e s t  P .
G o d frey , J o h n  W ..................
IJslher, P r a n k  R ....................
L ack , W illia m  G. S.
P ro u d , A lb e r t  P ....................
C on n in g , J a m e s  ...............
W a rd , W illia m  F ..................
Ross, B e r t ie  E ........................
P lu n k e t ,  P lh ilip  ...............
Love, R ic h a rd  G ....................
L id d e ll, T h o m as W .
B row n , W illia m  V.
T opley , A va P . S. V. 
B iek e rto n , J o h n  M . D. ...
N icho lson , C h a rle s  R...........
T a te , A r th u r  ...............
H a rd y , L ione l ...............
C ro w th e rs , A r th u r
E m b le to n , J o h n  ...............
P h i l l ip s , Jo lhn  ...............
M u ck le , W ill ia m  P .
M itch e ll, J o h n  H . R.
G ra y , J o h n  L . ...............
F re n c h , H a r r y  ...............
S ay e rs , H e r b e r t  J .
H am m o n d , A lb e r t
G ra y , K ennetih  C ...................
G illesp ie , W illia m  R .
B ell, S ydney  ...............
W ilso n , H e n ry  ...............

1929—continued.
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