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The C hairm an : Capt. Scott, who was to have been w ith us 
th is  evening, is unfortunate ly  ill, b u t we have M r. G lendenning 
of Messrs. Laurence Scott and Company’s W orks a t Norwich 
with us who has read the paper in his stead, and he has also under­
taken  to answer any questions w hich m ay be raised during  the 
discussion.

I t  is now generally  realised by ship engineers th a t the ordinary  
electric motor and control gear designed and made for use on 
land  is not suitable for ships.

The extrem ely onerous conditions in  which electrical 
m achinery  has to work on board ship render it  im perative to 
in sta l only motors and control gear which have been specially 
designed and m anufactured for th is especial purpose.

The principal reason why it  is only in  recent years th a t 
electric power has been extensively applied to m erchant ships
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is th a t  the necessity for specialised design was not at first 
realised by ship designers and engineers, w ith the result th a t 
there were m any cases of breakdown, which prejudiced ship 
owners against the use of electrically-driven auxiliaries.

The pioneers of the use of electrical m achinery on ships 
were the B ritish  A dm iralty , and it is the experience gained 
by the A dm iralty  in  pre-w ar years of sea conditions as applied 
to electrical m achinery th a t has been of immense value during- 
the years since the war, when ship engineers became convinced 
of the great advantage of electric drive over steam drive.

Fig 1.—A Drip-proof and Splash-proof Motor. Designed for Ships’ Engine Rooms.

There are very few positions on land  where electric motors 
have to w ithstand such severe conditions as on board ship. 
In  the engine-room the presence of oily vapour, frequently  
h igh  a ir tem perature, very hum id or steamy atmosphere, con­
densed w ater d ripping  from the roof, w ater leakages, v ib ra­
tion, and other adverse conditions, make it  im perative th a t 
only motors and control gear specially designed for ships’' 
engine rooms should be installed. See fig. 1.

On the deck, g reat extremes of heat and cold, sea-water 
spray, and often actual immersion in  sea-water, again make i t



Designed for use on deck.
. . n . .  «r»nlnseci anu ««•“ “

Fig.
Lgt 2.—A totally-enclosed and Watertight Motor.



necessary to in s ta l on ly  m otors and  contro l g ea r su ita b ly  
designed . See fig . 2.
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Fig. 3.—Armatures of Ship Motors.

F ig . 4.—Totally-enclosed Motor ("E m co l” type) Driving Refrigerating M achinery.

The advan tages of d irec t cu rren t e lectric  m otors over steam  
engines fo r d riv in g  sh ips ' au x ilia rie s  are  now so obvious th a t  
i t  is a lm ost unnecessary  to  enum erate  th em . I  w ill, how ever, 
m en tio n  a few : —



S The d irec t c u rre n t e lec tric  m otor has an  ex trem ely  la rg e  
oad cap ac ity  fo r  sh o rt periods. E o r w inches, w indlasses, 

capstans, s teerin g  gea r, e tc ., th is  q u a lity  is in v a lu ab le . The 
steam  eng ine  has p ra c tic a lly  no overload capacity .
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(2) The elec tric  m otor is alw ays ready  to  ru n  a t  fu ll load , 
o r even overload, a t a few seconds’ n o tice ; th e  steam  eng ine  
on ly  if  steam  is kep t in  th e  feed pipes, in  w hich  case th e re  is 
an  enorm ous loss of pow er by  condensation.
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(3) An electric m otor specially designed for ship work is 
extrem ely reliable, and m echanically very simple. There is 
only one ro ta tin g  part, and the num ber of wearing parts very 
sm all compared w ith  those of a steam  engine. The renewals, 
therefore, are very m uch less afte r a few years’ runn ing , com­
pared w ith  steam engines.

F ig .17.—Fan; Controller for rem ote control.

(4) The labour required for m aintenance on an electrically- 
equipped ship (again only if properly designed motors and 
control gears are used) is very m uch less than  th a t  for a steam- 
equipped ship.

(5) A lthough the first cost of installa tion  of electrical ships’ 
auxiliaries is considerably h igher th an  th a t of steam  aux il­
iaries, the ru n n in g  cost has been proved to be very m uch lower, 
p a rticu la rly  in  the  case of in te rm itten t ru n n in g  m achines 
such as winches, windlasses, capstans, steering gear, etc. In
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recent years two independent investigators have proved th a t 
the runn ing  cost in  fuel alone of electric winches is one-seventh 
th a t of steam winches.

(6 ) E lectric winch, windlass and steering gear design has 
been brought to such a h igh  standard  of perform ance th a t  the 
electric drive is now as flexible, reliable and fool-proof as a 
steam  drive, while the runn ing  and m aintenance cost is enorm ­
ously less.

I  will here enum erate a few of the principal points in  th e  
design of electrical gear for ships which are of param ount 
im portance on board ship : —

(1) The insulation of the machines m ust be of the highest 
possible standard . I t  has been found th a t m icanite and m ica 
are the only really  reliable insu lating  m aterials, and a m in i­
mum  thickness of 2 0  mils of m icanite or m ica is essential be­
tween all “ l iv e ”  conductors and earth . M icanite, however, 
has in  itself very little  m echanical strength , and from  15/30  
m ils thickness of leatheroid or other tough, non-hygroscopic 
paper should be used to form a packing or cushioning m aterial 
to protect the m icanite and prevent movement of the con­
ductors.

I t  is also extrem ely im portant th a t a ll arm atures and coils 
a fte r being wound should be en tirely  freed from m oisture by 
baking, and im pregnated in  vacuo w ith some good im pregnat­
ing  varnish, followed by a fu rth e r baking of not less than  24 
hours, in  order to oxyaise and set the varnish, afte r which, 
when still hot, the parts should be treated  w ith one or more 
coats of best carriage varnish.

(2) B inding wires on the arm ature core to hold the con­
ductors in  the slots are not reliable, and a breakage of such 
b ind ing  wire is liable to cause serious damage to the m achine. 
H ard  wood wedges suitably im pregnated should be employed 
instead. See fig 3.

(3) F or motors and dynamos on board ship the very m inim um  
am ount of sheet iron in  the form of covers should be used, as 
even when painted  i t  is found th a t they  corrode afte r a few 
years. Thick cast iron com m utator covers, w ith ventilation  
openings well below the centre line and pointing downwards, 
w ith  sim ilar in let openings, have been found to be the best 
for engine-room motors (see F ig . 1 ). The in terna l fan used 
for ven tila ting  the m otor m ust be of sheet iron, b u t should be 
hot-galvanised to prevent corrosion.



Fig. 8.—Fram e of W atertight Resistance Banks for deck use.
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A ll studs, bo lts and  n u ts  used in  m ak ing  in te rn a l or e x te rn a l 
connections or h o ld in g  on covers, o r p a rts  w hich  m ay  be fre ­
q u en tly  rem oved, m ust be m ade of non-ferrous m eta l, or, if  
m ade of steel, m ust be zinc or cadm ium -p la ted  by an  elec tro ­
ly tic  process.

I  do no t consider th a t  to ta lly  enclosed m otors are  necessary 
below deck, as long  as v en tila ted  m otors are  designed as out-

Fig. 9.—Eight-pole Open-type Generator.

lin ed  in  th e  fo regoing  rem arks, except in  special positions, 
w here, fo r in stance , ch loride fum es m ay be p resen t, as near 
re fr ig e ra tin g  m ach in ery , o r w here the  a ir  m ay  be im pregna ted  
w 'ith coal du st, such  as in  or n e a r bo ile r room s. See fig. 4.

F o r  obvious reasons, w hich I  need no t enum era te , accessi­
b ility  of e lec trical m ach in ery  in  sh ips’ eng ine  room s is of th e  
g rea test im portance . E ven  if  m otors are in sta lled  w hich are  
so re liab le  th a t  a breakdow n is a very  ra re  occurrence, th e  
occasional genera l overhau l w hich is advisable is very  m uch 
m ore easily  perform ed if  the  m otors are designed so as to  
allow  the  in te rio r  to  be inspected , c leaned , and  re -varn ished  
if  necessary, w ith  th e  g rea test ease and th e  least d is tu rbance



to o ther m achinery. I t  is advisable therefore to specify th a t  
all ship motors should have separate bearing housings and th a t 
both end brackets should be split horizontally. See fig 5.
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B all bearings have now proved themselves so reliable th a t 
they  are becoming universal on ship motors. O il-ring bear­
ings require frequent atten tion , and the filling up w ith  oil 
is liable to be forgottem and is sometimes difficult owing to the 
position of the motor. B all bearings to be reliable, however, 
must be made a very careful fit on the  shaft, and as therefore
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starters are mostly of the barrel type, the contactor type being 
only required for motors of larger horse-power, such as those 
driv ing refrigerating  m achinery, compressors, etc. H ere again  
m ica is the most reliable form  of insu lating  m ateria l, and it 
should be hot-m oulded on to iron bars, w ith all contacts and 
connections clamped on to the m icanite, sufficient leakage 
pa th  being always provided. I t  is very advisable to have all 
connections in  the front of the starter. All contacts should 
be large, well spaced apart, and w ith renewable tips.

Fig. 18.—“ All E lec tric” Steering Gear.

E or the control of the barrel the most popular form is now 
the ratchet-type handle, which requires one revolution for 
every step of the starter. The num ber of steps on a s ta rte r 
is determ ined by the nature of the load and the w inding of 
the motor. The current should never be broken on the barrel, 
but on a separate contactor— see F ig . 6 . The formula given 
in the B .E .S .A . specification is less th an  th a t generally  con­
sidered good practice. F or some special duties, like v en tila t­
ing fans, a small contactor s ta rte r is considered the best, em­
ploying w hat is known as “  flux control ” — th a t is to say, the 
control of the speed of the fan m otor is effected by p u ttin g  
in  circuit from one to three separate series w indings by con­
tactors operated by very small regulators at a distance. (See 
F ig . 7). These fans and motors are often in such inaccessible 
positions th a t remote control is necessary.
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O ther forms of control gear, usually  of the contactor type, 
I  will deal w ith la te r when describing windlasses, capstans 
and winches.

Fig. 14.—Key Diagram  of All-electric Steering Gear.
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Resistances in  starters are now generally  made of a special 
stalloy iron which is practically  unbreakable and should be 
always electrolytically zinc or cadmium-plated (See fig. 8 .)

Amongst m achinery below deck, dynamos m ust be con­
sidered. Here the most im portan t detail of design is the com­
m utator and brushgear. Assuming the electrical design is

Fig. 16—Clapper type Contactor.

such th a t the electrical sparking lim its are kept low, there  
should be an entire absence of sparking at all loads unless the 
com m utator becomes distorted or one or more bars of the com­
m utator rise up sligh tly  above the others, w hich m ight cause 
sparking due to m echanical causes, such as jum ping  of the 
brushes. To avoid this, the com m utators of large dynamos 
should be very carefully designed and should be subjected to
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Tlie brushgear should be of very substantial construction, 
and should never be carried off the nose of the pedestal bearing, 
but on strong cast iron brackets fixed to the m agnet fram e. 
(See F ig . 9).

In  specifying the m axim um  tem perature rise of continuously- 
runn ing  electrical m achinery on ships, the average tem per­
ature of the a ir surrounding the motor or dynamo should be 
taken into account, and it is now becoming usual, a t least for 
ships which travel in tropical clim ates, to specify a maxim um  
rise of tem perature at full load of 63° F . afte r six hours’ run 
at full load.

Electric W indlasses, Capstans, W inches and Boat Hoists 
installed above deck are usually  now driven by motors fitted as 
p art of the equipm ent on the deck and 'the refo re  exposed to 
all weathers. Such motors m ust therefore be to ta lly  enclosed 
and w atertigh t and capable of w ithstanding heavy seas. The 
precautions to prevent corrosion already described for engine- 
room motors are even more necessary w ith deck motors. The 
work required of motors driving deck m achinery, being of an 
in te rm itten t nature , and the speed and load varying very 
g reatly , these motors are usually  series wound in  contrast to 
the constant runn ing  machines below deck, which are gener­
ally  shunt wound.

I  will now describe deck electrical m achinery in detail, be­
g inning w ith W indlasses.

I  am of opinion th a t windlass motors, when properly de­
signed are perfectly  reliable fitted on the windlass bedplate, 
and it is not necessary to fit them  below deck, which adds con­
siderably to the cost, both to the m anufacturer and the ship­
builder. The control gear, however, is usually  placed below 
deck, as it is necessarily ra th e r large, operated by a m aster 
controller fitted on the deck.

A windlass motor is required to exert very heavy m om entary 
overloads 'when breaking anchor, d u rin g  w hich the speed 
should be low, followed by sudden reduction of load, when 
the speed should be very m uch higher. This necessitates, in 
all bu t very small windlasses, the use of a contactor controller 
which is capable of controlling the speed of the m otor over a 
considerable range. As the anchor approaches the hawser 
holes the controller m ust be capable of reducing the speed 
although the load is very much reduced, so th a t the anchor 
may be stowed snugly w ithout dam age to the gear. The
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inertia  of tlie arm ature of the motor, which m ight be ru n n in g  
a t a h igh  speed if the operator is not careful a t the m om ent 
when the anchor enters the hawser pipe, m ight shear the teeth  
of the windlass gearing unless a slipping clutch is fitted.

A contactor controller, however, is not an ideal method of 
controlling a windlass, and in the last two years a motor-gen- 
erator type of control has been developed which has certain 
advantages, and a num ber of ships have now been fitted w ith 
such windlass gear. In  place of the elaborate contactor con­
tro ller, a m otor-generator or m otor-reducer is employed, con­
sisting  of two machines below deck, coupled together, running  
at a constant speed, the control being effected by a very simple 
regulator fitted on the windlass which varies the voltage 
given by the generator of the m otor-generator in such a way as 
to allow complete control of the speed of the windlass at all 
loads. See fig. 12.

As the controller has only to deal w ith small shunt currents, 
a large num ber of controlling steps are possible, giving very 
fine speed control.

The field w inding of the generator is specially designed to 
autom atically  “ s ta l l”  the motor at the pre-determ ined overload 
w ithout allowing sufficient current to pass as to damage the 
motor by overheating w ithin a reasonable tim e.

The m otor-generator need only be started up ju st before the 
windlass is required to be used, and can be shut down afte r 
the anchor is stowed.

The foregoing rem arks apply generally to Capstans also, 
which are now being extensively fitted w ith m otor-reducer 
control.

The motor autom atically  “  s ta lls ’’ when the strain  on the 
rope is somewhat above the rated full load of the motor, and a 
constant strain  can be m aintained for a reasonable tim e, the 
speed autom atically  picking up when the strain  is removed, 
thus keeping the rope tau t.

Steering Gear.— The m otor-generator system of control has 
been applied to ships’ steering gear for m any years, the first 
vessel so equipped being the S.S. M ississippi (A tlantic T rans­
port Line) in 1914. To distinguish th is system from the 
electro-hydraulic it  is known as the “ all-electric steering 
g ea r.”

The same principle as w ith capstans and windlasses is used, 
viz., a constant runn ing  m otor-generator, the control being
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effected by varying the strength  and direction of the generator 
field, thus varying the flow of current in the perm anently- 
closed circuit of the steering gear, the la tte r itself driv ing 
the rudder-stock through worm and quadrant gear.

This system has proved itself to be extrem ely reliable. I t  
is unaffected by weather conditions, and it is very flexible, 
thus preventing heavy strains on the ships’ plates when the 
rudder is struck by heavy seas.

The greatest advance in electrical m achinery for ships has 
been made in Electric W inches.

The type of winch now usually adopted, even 011 cargo 
boats, is worm-geared, such gearing having been found to be 
more reliable, stronger, and more long-lived, besides being 
silent, th an  spur gearing, while owing to the much higher gear 
ratio possible, a change-speed gear is not required, the neces­
sary change in speed being effected by having a motor w ith  a 
high speed range

The worm gearing on a ships’ cargo winch is a very im ­
portant part of its design, and what are known as “  soft ’’ 
worms should not be accepted. I t  should be specified th a t the 
worms should be forged from the best grade of low-carbon 
case-hardened steel. They should be annealed before and after 
cu tting  the th read , then case-hardened, and then ground, and 
polished after hardening, in order to obtain a perfect tooth- 
form. The wheel rim  m ust be of the best quality  phosphor- 
bronze.

The best designs of winches are fitted w ith three separate 
brakes— a magnetic brake, foot-brake, and centrifugal brake'—- 
all being to tally  enclosed and w atertigh t.

The control gear must be of the contactor type, and to give 
h igh  speeds at medium loads some autom atic device for raising 
the speed, such as a load discrim inator, should be fitted.

I f  well-d esigned contactors are tised it is mv opinion th a t a 
self-contained winch, w ith the contactor control gear fitted 
in the bedplate of the winch, is very reliable and presents 
m any advantages. The cost of fitting  the winch on the ship 
is then  very sm all, the only requirem ents being two cables 
from the mains, brought th rough  the deck into the base of the 
winch.

In  order to ensure the utm ost re liab ility  in contactor control 
gear fitted on board ship, especially th a t fitted in the bedplate 
of a winch, it must be specially designed. Both the positive



Fig. 21.—Speed-loacl Curves, D3 Deck W inch. (Motor Reducer Type.)
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all connections m ust be readily accessible. A reliable tim ing  
elem ent between the contactors should be used, which is u n ­
affected by changes in tem perature or by damp atm osphere.

I t  is essential th a t the control should be so arranged th a t 
a large range of speed is available, say from 10 0  feet per m in. 
on the rope at fu ll load to 450 feet per m in. on lig h t hook, and 
th a t this change of speed should be given autom atically  by the 
winch according to the load lifted , bu t also th a t the speed 
at any load should be under the control of the operator. F o r 
instance, a lthough the winch may be designed to give au to­
m atically a h igh  speed w ith no load on the rope, yet there are 
times when a very slow creeping speed is necessary w ith slack 
rope, as when hauling  cargo from under hatches.

The best way of doing this w ith  contactor-controlled winches 
is to interlock the foot-brake w ith the controller so th a t  when 
the foot-brake is depressed the controller is autom atically  
brought to the first step, whatever the position of the con­
troller handle, thus p u ttin g  the m axim um  resistance in  the 
circuit. F u rth e r pressure on the foot-bi’ake puts an artific ial 
load on the motor, b ring ing  the speed down to a creeping 
speed if required. The provision of such a creeping speed 
w ith slack rope is also very useful when weaving the rope on 
to the barrel.

The winch should be designed so th a t any load can be 
lowered at a high speed, and the maxim um  load stopped at 
will w ith in  two feet, and lowered very gently  to the deck. 
This is usually  accomplished by releasing the m agnetic brake, 
thus allowing the load to drop by its own w eight, the speed 
being controlled by varying the pressure on the brake.

An electric winch m ust be designed so th a t it is not only 
easily controlled, but is fool-proof, and even rogue-proof; th a t 
is to say, i t  should be very difficult to deliberately pu t i t  out 
of action, and should be capable of being worked w ithout 
damage to cargo by the roughest of labour. I t  should also 
be so designed th a t it  autom atically  gives the highest speed 
commensurate w ith the available power at a ll loads, and th a t 
the stevedore should feel such confidence in  it  th a t he can 
work it always at the highest speed for which it is designed 
to run. F o r th is reason, in addition to the foot-brake and 
m agnetic brake, it is very advisable to fit a separate cen tri­
fugal brake, as then  the stevedore can, when lowering a load, 
“  let it  rip  ” w ithout fear of damage to the winch. Otherwise, 
it is found th a t the operator is ap t to lower very slowly.
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I  have already described the application of m otor-generator 
or M otor-reducer control in  windlasses and capstans. This 
type of control is also now being applied to the electric w inch, 
the m otor-generator being fitted on the bedplate of the winch. 
A liftin g  speed range of 4 or 5 to 1 between fu ll load and 
lig h t hook is ju st as essential in this type of winch, and creep- 
ing speeds at lig h t hook can be obtained w ithout having to 
put on an artificial load by an interlocked foot-brake. This is 
done by reducing the voltage given by the generator of the 
m otor-generator.

F ig . 21 shows the speed-load curves obtainable on the D.& 
winch illustra ted  above. I t  will be seen th a t the speed is 
autom atically  inversely proportional to the load a t all loads, 
in contrast to the ordinary  electric winch, in  which the speed 
is autom atically  increased in one step at about half load.

The use of contactors is here reduced to a m inim um , as in 
the case of windlasses and capstans, the control being effected 
by a shunt regula tor vary ing  the field of the m otor-reducer.

The winch motor also autom atically  stalls a t a pre-deter- 
mined overload, and resistances are not required.-

Electric Boat Hoists are now being fitted on large liners,, 
which have to pass very stringen t Board of Trade tests. They 
m ust have the same qualities of re liab ility  and watertightness- 
as a cargo winch. See fig. 22.

The load on winch, windlass and capstan motors being in ­
term itten t, the ra tin g  specified varies according to the work 
required of them . In  the case of windlasses and capstans it 
is usually  90° F . afte r one hour’s ru n  at fu ll load. In  the- 
case of cargo winches or boat winches, however, i t  is becoming 
more usual to specify th a t the winch should lif t  the fu ll load 
so m any times an hour for a given period, after which the 
tem perature rise of the motor should not be more th an  90° F .

I t  is essential th a t all electrical m achinery for use on board 
ship should be very carefully  tested before despatch from the 
m anufacturers’ works, and service conditions should be im itated  
as nearly as possible, as, unlike electrical m achinery on land, 
not only do motors have to w ithstand very m uch more onerous 
conditions, but generally  speaking any single m otor on board 
ship is a more essential u n it th an  in (say) a factory. The 
earnings of the vessel, and even its safety, may be dependent 
on any one electrical machine installed, and all shipowners 
shotild insist on a stringent specification being worked to by 
the manufacturers.
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D ISC U SSIO N .

M ajor S. E . Glendenning : The w riter of the paper has asked 
me to express his sincere regret for absence to -n ight. He has 
ra th e r a severe attack  of the prevalent m alady and he has 
rem ained a t home under the stric t orders of his doctor. I  
must ask your kind indulgence under the circum stances, but I  
will do m y best on Capt. Scott’s behalf. He w ill, I  under­
stand, have the opportunity  of m aking a considered reply in 
your proceedings. I  m ust thank  you on behalf of the w riter of 
the paper and m yself for the courtesy you have extended to us. 
Many of the statem ents in  the paper m ay be controversial, bu t 
I  know th a t Mr. Scott wrote the paper w ith the discussion in 
view, and I  hope there will be a good discussion. As fa r as 
opportunity  offers I  shall be pleased to answer any questions 
which arise.

The C h a i r m a n  : The paper bristles w ith inform ation, and 
is now open for discussion.

M r. R . H . M a c K i l l i c a n  : Reference is made to the advan t­
age of the large overload capacity of the D.C. motor, particu la rly  
in relation to winches, windlasses, etc, b u t no figures are given. 
In  the B ritish  E ngineering  S tandards (1923) the following 
overloads are specified : —

Sustained O verloads: for motors w ith  continuous ra ting , 
25% overload for two hours for sizes of 4 B .H .P . and upwards. 
F or generators w ith continuous ra tin g , 25% overload for two 
hours for sizes of 3 K .W . if D .C., K .V .A . if A .C ., and upw ards.

M om entary O verloads: for motors w ith continuous ra tin g  
(not to ta lly  enclosed) 50% for 1 m inute, 100% for 15 seconds, 
and less if to ta lly  enclosed.

Are these figures applicable to the equipm ent under dis­
cussion ?

I  note th a t the m otor-generator system is now being applied 
to electric winches, as well as to wiiullasess, capstans and 
steering gear. I  presume th a t this involves a considerable 
increase in  cost, compared w ith a m otor supplied direct from 
m ain generating  set and contactor controlled.

I  should like to make a few rem arks and suggestions on 
behalf of the sea-going engineer. D uring  the discussion of a 
previous paper on th is same subject about four years ago, one 
speaker rem arked about the “  intensive course of instruction  ”
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in  E lectrical Engineering, to which members of the In s titu te  
were being subjected. I  gathered th a t it was in the nature of 
■a protest. Now, it  has to be remembered th a t the vast 
m ajority  of our members are men who have had little  or no 
tra in in g  in  E lectrical Engineering, and I  th ink  the In s titu te  
can do no work which would be more appreciated by this vast 
m ajority  than  to arrange for fu rth e r papers on th is subject, 
and  1  suggest th a t the trea tm ent be made as elem entary as 
possible. A lthough the percentage of members able to attend 
the lectures is small, the others, th a t is, the sea-going engi­
neers, have the benefit of verbatim  reports in the Transactions.

The im portance th a t electrical m achinery for m arine pu r­
poses is now a tta in in g , presents a task of no m ean order to the 
m arine engineer, a t any ra te to those who wish to be conversant 
with all branches of the profession; and I  th ink one m ay say 
th a t m arine engineers who are members of this In s titu te  are 
mostly men possessing the desire for knowledge. I  find th a t 
in  m atters electrical, more than  in  any others, the m arine 
engineer has difficulty in understanding principles. I  there­
fore subm it th a t the “  intensified course ’’ be resumed.

M r. W . A. C o b b  : The au thor states th a t b inding  wires for 
holding conductors in the slots of arm atures are not reliable 
and th a t hard  wood wedges suitably im pregnated should be 
used instead.

Is there not a tendency for wood wedges to shrink in exces­
sive heat, becoming loose and allowing movement of the con­
ductors, leading to breakdown of the insulation between the 
conductors and the arm ature core?

In  a case which I  have in  mind where hornbeam  wedges 
were in use investigation following a breakdown showed th a t 
the wedges had shrunk and movement had taken p lace ; the 
insulation was perforated in m any places, allowing leakage to 
the arm ature core.

The use of b inding wires was in th is case a safeguard against 
more serious tro u b le ; would the au thor say whether the use 
of wires in addition to wedges is not generally  more satis­
factory than  sole dependence upon “  suitably im pregnated ” 
wedges.

The C h a i r m a n  : I  notice from a statem ent on page 7 of the 
advance Copy, th a t it is now becoming usual, for ships which 
travel in tropical clim ates to specify 63°F. m axim um  rise in 
tem perature afte r six hours’ run  a t fu ll load. T hat means a
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reduction of the tem perature rise by about 7°F . I  presume 
th a t th is w ill not increase the cost of the motors to any great 
extent ? I  th in k  it is a step in  the rig h t direction. I t  is 
most im portant th a t electrical m achinery should be specially 
designed for ship work. I t  is quite different from electrical 
m achinery for land  work. Any breakdown occurring is a very 
serious m atter. This is a point which should be very care­
fu lly  considered, otherwise the shipowners will be opposed to 
electrical m achinery. All electrical m achinery should be speci­
ally  designed and b u ilt to w ithstand the severe conditions 
likely to be met w ith at sea.

M r. T. G o l d i n g  (V is ito r): I  should like to say th a t I  am in 
agreem ent with Mr. Scott’s paper as read, bu t 1 th ink  th a t 
m uch of the most in teresting  m atter is th a t which was given 
in the description of the slides The great am ount of a tten ­
tion now being given to details is, as has been pointed out in 
the paper, a factor m aking for popularity  and re liab ility  of 
electrical m achinery on board ship, bu t I  th ink  there is a 
tendency for cumbersome details to be added which are ap t 
sometimes to aggravate the trouble which they  set out to cure. 
F o r example, the use of ra tchet type s ta rtin g  devices for 
motors is an application which although desirable on starters 
for large motors is in  my opinion unnecessary and undesirable 
for small m achines, the usual autom atic no-voltage and over­
load release protecting  devices embodied in the controller pro­
viding sufficient protection against too rap id  starting . I  th ink  
the aim  of designers should be to cut out frills  ”  as fa r as 
possible and to provide the desired results in  the most simple 
and straightforw ard  m anner. Generally speaking, these 
“  frills ”  mean unm echanical gear—the more simple the ap­
paratus, the more robust and m echanical can it be made.

The ra tin g  of electrical m achinery is a subject which has 
been m uch more carefully  considered during  recent years and 
the low tem perature rise provided in  m achinery of reputable 
m akers is all in  the rig h t direction. U nfortunate ly  i t  is diffi­
cult sometimes to obtain prices which are consistent w ith the 
large am ount of m aterial th a t has to be provided in  order to 
m ain ta in  these low tem peratures and the m anufacturers of 
these h igher grades of electrical m achinery are frequently  not 
compensated for the value of supply.

In  the m aintenance of m achinery on board ship I  th ink  th a t 
cleanliness is of prim e im portance and those in charge should 
be encouraged to keep the gear as clean as possible. F o r th is
t r
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reason accessibility is of first im portance, as well as the pro­
vision of smooth surfaces which can be wiped down w ithout 
the insulation being damaged. I  am inclined to th ink the 
stressing of m icanite insulations as the only  insulation, is going 
ra th e r too far because there are other m aterials, particu la rly  
Bakelite products, which offer a smooth surface and can be 
easily cleaned w ithout any fray ing  or flaking of the insulation 
which is liable to  occur when m icanite alone is used. In  re ­
ferring  to Bakelite products I  would emphasise the fact th a t  it 
is essential th a t none but the highest grades should be used 
and th a t these should be properly applied, large creepage sur­
faces being allowed, all holes properly bushed and the edges 
of the cut m aterial being sealed against the ingress of moisture. 
The m aterial should not be used in  any position where arcing 
is likely to occur owing to the tracking effects which m ay be 
obtained as a result of burn ing , b u t in  such positions as the 
insulation of brush  gear of dynamos where no arcing is likely 
to occur and where large creepage surfaces can be provided it 
is an excellent m aterial, as in addition to the advantages m en­
tioned above i t  is v irtually  incompressible and is a good 
m echanical insulation.

I  was interested in  a previous speaker’s rem arks about b ind­
ing wires, and agree w ith him  th a t condemnation of this 
method of re ta in ing  arm ature coils in th e ir slots is not justified. 
I  can speak from experience of thousands of motors fitted w ith 
binding wires which have given almost universal satisfaction. 
Of course there have been failures but the percentage of them  
is very sm all and in practically  every case th a t has come under 
my notice this trouble has been due to abnorm al conditions or 
badly fitted bands. Wooden wedges for re ta in ing  arm ature 
■coils Have a very definite use on large machines, bu t this 
method of re ta in ing  the coils in the slots is only satisfactory 
when it it properly applied, and badly fitted wedges or wedges 
made from wood which is not properly seasoned and im preg­
nated are a real source of danger. To-day some m anufacturers 
are replacing wooden wedges by wedges made from Bakelite 
fabric or grey fibre, bu t in my opinion where wedges have to 
be used, well seasoned and im pregnated wood is as pood as 
any th ing  obtainable. One objection to the use of wedges on 
sm all arm atures is th a t th a t part of the coil which is subject to 
greatest heating , i.e ., the p art of the coils which is embodied 
in  the slot portion of the m achine, is much more enclosed with 
a wooden wedge than  when the coil is retained in  the slot by 
means of bands and consequently there is a danger of the in ­
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te rn a l tem perature of the arm ature coil being m uch ho tte r 
than  any p art of which the tem perature can be measured by 
therm om eter.

I  notice the au thor suggests th a t motors of 20  h .p . and 
upwards should be sp lit on the horizontal diam eter. A lthough 
I  fu lly  agree th a t motors of moderate and la rger sizes should 
be split, I  th ink  th a t using the h .p . as the determ ining factor 
is wrong since a h igh  speed m otor developing 20  h .p . m ight be 
very small and lig h t w eight whereas a 1 0  h .p . low speed motor 
m ight be very heavy. I  th ink it is better to specify th a t the 
isplitting of motors should be carried out on all machines having 
arm atures above say l l in .  diam eter.

M r. S. N. K ent : I  notice th a t the au thor says th a t “  in  the 
engine room the presence of oily vapour, frequently  h igh  a ir 
tem perature, very hum id or steam y atm osphere, condensed 
water dripping from  the roof, w ater leakages, v ibration, and 
other adverse conditions make it im perative th a t only motors 
and control gear specially designed for ships’ engine rooms 
should be insta lled .”  W ould i t  not be better to pu t to tally  
enclosed motors in  ships’ engine rooms ? There are ships 
which are trad in g  all over the world, and w hich have m any 
motors on the engine platform  with cables leading downwards, 
underneath  the platform . They are out of the way where they 
are never seen u n til som ething happens. Are there any definite 
objections to this m ethod?

W ith  regard  to B akelite, it is as likely to get wet or damp 
as any other parts and allow leakage of curren t. I f  there is a 
breakdown it takes hours to find the cause and perhaps only 
a few m inutes to pu t it  rig h t. A gain, w ith electrical in sta lla ­
tions, motors run  satisfactorily , bu t control gears and th e ir 
accessories are sources of trouble, W e get one piece of copper 
com ing in contact w ith another b it which has to do all the 
work, which is often the cause of the motor getting  out of gear. 
I th in k  it usually  takes far nlore time and trouble to find such 
a defect than  to p u t it righ t.

As regards b inding  wires, I  also am inclined to th ink  th a t 
the wooden wedges are ju s t as cumbersome, and it should be 
possible to obtain wire which could be welded or fastened in 
some other way. W e should have overcome such a difficulty 
by now.

The au thor states th a t “  all studs, bolts and nuts used in 
m aking in terna l or external connections or holding on covers, 
or parts which m ay be frequently  removed, m ust be made of
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non-ferrous metal. . . but why? I f  th a t is so, the same 
restrictions should be applied to the parts of the contactor 
gear, which suffer in the same way. The little  th ings such as 
contactors, switches, etc., are together responsible for a lot 
of trouble.

I do not quite understand the au th o r’s rem arks about tem ­
perature rise. Supposing th a t you are testing  a motor where 
the tem perature is ju s t 10 0 °, are you going to allow it to go up 
to 163°? Is th a t not too large a lim it?

Mr. A. J o b l i n g : I t  would be in teresting to learn  from a 
shipowner’s point of view, what is gained by the adoption of 
electrical winches, capstans, steering gear, etc., in preference 
to steam auxiliaries.

In  some cases it is perhaps understandable th a t electrical 
auxiliaries are more conducive to appearance and general 
economy, but at what cost? The difference is sufficiently big 
to cause grave consideration when estim ating the price of a 
vessel.

A nother im portant item  is the in tricacy of electrical 
m achinery; it has to be constantly attended to, and by a staff 
th a t is already overburdened w ith work.

Therefore one na tu ra lly  asks, w hat does the shipowner gain 
by adopting electrical gear throughout his ship.

Mr. S. N. K e n t  : W ould not winches of the varying voltage 
type be as satisfactory as the type alluded to in  the paper?

M r. J .  T h o m  : I t  is clear th a t the au thor has given a very 
good description of electrical auxiliaries for ships. There is 
no question th a t they would be more expensive than  other 
types of winches, etc., bu t the au thor has told us definitely 
th a t while they are more expensive to instal they cost less in 
the running  and in consumption of fuel. I t  would have been 
clearer if  he had given in the ordinary  way some com parative 
figures showing in  tons of fuel the difference in  consumption.

I  do not agree w ith the au tho r’s rem arks about binding 
wires. Some wires are quite satisfactory to-day. There have 
been accidents bu t not necessarily because of the wire. W ood 
has to be properly treated  for a considerable period before 
i t  can be used for the same purpose. O ther m aterials now 
coming to the fore will replace these and assist in preventing 
m oisture g e ttin g  into the coils.

W ith  regard  to tem perature rise, the test lim it is given as 
63°, bu t the au thor does not m ention the tem perature of the
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surrounding a ir  of the test room. W hen these machines are 
intended for use in  very warm places such as engine rooms and 
stokeholds, they should be tested under sim ilar conditions. I  
th in k  th a t possibly the safety rise should not be so m uch as 
63° on board ship.

As regards the sp litting  of small motors, I  do not th ink  
there is any necessity for th a t. You take off one end plate and 
there  is no need for any fu rth e r division. The ex tra  cost in ­
volved would not be compensated for by any advantage ob­
tained. The operation is as easy as draw ing a piston out of a 
cylinder.

W ith  regard  to the use of m otor generators for a lte rin g  the 
speed of capstans and other machines where it  is difficult to 
gauge the loads pu t on them , I  th ink  th a t is a very excellent 
arrangem ent which should elim inate the difficulties. I f  con­
tactors are made properly, they give no tro u b le ; occasionally 
th ey  have to be re-set, but th a t is not difficult. I f  it is possible 
to make a contactor s ta rte r to s ta rt a tra in  on the electric 
railw ay w ith very variable loads, surely a s ta rte r can be made 
for m arine purposes. The contactor s ta rte r is the most satis- 
factorjr arrangem ent you can have for vary ing  loads and 
vary ing  tem peratures.

I  th ink  the paper indicates the g reat possibilities of electrical 
auxiliaries on board ship, especially in reducing the am ount 
of fuel consumed for these services and increasing the speed.

Mr. W . A. C h e i s t i a s t s o n  : The question of cleanliness of 
the atm osphere in which electrical p lan t is required to work has 
been referred to, and I  should like to ask to w hat ex ten t, if 
uny, a ir  filtration systems have been made use of, ap art from 
closed a ir  c ircuit systems, one of which has been described by 
the  author.

A paper of th is description cannot be considered complete 
w ithout reference to the A ustin system. This, I  understand, 
is a “  series ' ’ system, for dealing w ith the deck auxiliaries, 
in  which a single m otor generator supplies a num ber of 
aux iliaries arranged in series, a t constant curren t, bu t w ith 
voltage vary ing  w ith the demand. This has the advantage of 
doing awav w ith control gear on the aux ilia ry  motors affected, 
and reduces the num ber of motor generator un its which would 
otherw ise be necessary. These advantages m ay be offset by 
disadvantages, and it would be in teresting  to have the 

au th o r’s rem arks on th is  system.
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M r. Gr. R .  H u t c h i n s o n  : I  have noticed on a num ber of two- 
stroke cycle-engined motorships where independent scavenging 
is used th a t the m otor for driving the scavenging blower is in ­
variably  of foreign make. I  know there are problems asso­
ciated with the production of a high-speed, high-powered D.C. 
motor, and I  th ink  it would be in teresting if the au thor could 
tell us why B ritish  m anufacturers have not got into this m arket. 
I  believe the au tho r’s firm have done a certain  am ount 
of research work on this subject, because I  recall seeing such 
a motor of th e ir make runn ing  experim entally  some tim e ago.

I  support Mr. C hristianson’s remarks on the A ustin system. 
I t  has good points, and possibly a few “ snags ”  as well, but 
as it  has been fitted in a few im portant ships perhaps the au thor 
could tell us more about it. I  also agree th a t we should have 
more papers on electrical m atters. W e, in this In s titu te , of 
all people, should be au fa it  w ith all aspects of electrical engi­
neering development as it affects m arine m atters, because it  is 
paten t th a t electricity  is going to play a more im portan t part 
a t sea in the fu ture than  it has h itherto . Mr. Scott is deserv­
ing of our best thanks for his in teresting  paper.

M ajor S. E . G l e n d e n n i n g  (for the A u th o r): I  have very 
much appreciated the discussion. A num ber of speakers de­
fended the b inding wires, but I  should have thought th a t 
mechanical people would be the first to recognise anyway one 
disadvantage. I f  you lay an arm ature down and nick the wire 
slightly , the b inder m ay be weakened very much. A wood 
wedge arm ature on the other hand can be rolled about w ithout 
m uch fear of in ju ry .

Another trouble is th a t binders on the arm ature core are 
in the m agnetic field and m ust not be soldered up too solid or 
there will be overheating due to eddy currents. There should 
be no sh ifting  of the conductors underneath  the wedge, but if 
in addition to the m icanite there is leatheroid as a mechanical 
protection, any slight movement will not break up the insula­
tion. I  do not remember, from before the w ar onward, any 
failures due to the wood. One usually  uses lance-wood or some 
other tough and fa irly  hard  well-seasoned tim ber. I t  is 
roughed out and fu rth e r seasoned by gentle kiln-drying and 
then  finally trued  to size so th a t it is a very tig h t fit. I t  is 
im pregnated w ith the arm ature so th a t it  does not subsequently 
take up m oisture. The use of fibre is to be deprecated, as most 
fibres shrink.
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Bakelite referred to in  th is and other connections, is a ra th e r 
treacherous m ateria l. I t  consists in  general of a synthetic 
resin given mechanical strength  by a paper or canvas base, but 
the makers seem to find it difficult to im pregnate the fibrous 
m aterial thoroughly. I t  must be remembered th a t the cut 
edges are somewhat absorbent, especially in  canvas-base Bake­
lite , and trouble m ay result in  moist atm osphere. Also, 
should a flash-over occur across a B akelite surface (due perhaps 
to coal dust, etc.) the m ateria l is carbonised and has to be dug 
out. I t  is possible to w rite one’s own name in bold characters 
by draw ing out a glowing carbon track between two term inals 
connected to a 440 volt supply, the effect being known as 
"  track in g .”  There are experim ents going on a t present with 
other m aterials which are supposed to be non-“  track in g .”  
They are of the Bakelite fam ily, bu t not such as we o rd inarily  
buy in th is country.

My firm have kept clear of B akelite as far as possible, while 
m any people who started  very en thusiastically  w ith  th is m a­
teria l a few years ago are now m uch more cautious. I t  
o rig inated  in the U .S .A . where the standard  of electrical p rac­
tice is not up to the B ritish . I  do not want to condemn Bake­
lite  as a whole, and there are situations where its m echanical 
properties ju stify  its use, bu t it  is “ not in  the same street ”  
as m icanite for m arine work. I f  m icanite is served over with 
silk tape and varnished it is as easy to clean down as 
Bakelite.

W ith  reference to overload capacity, the B .E .S .A . specifica­
tions are all r ig h t as a general guide, bu t if you know the exact 
nature of the job and the overloads to be encountered, the 
m achinery can be designed for those p articu la r conditions. In  
some cases the B .E .S .A . overloads allowed are too generous, in 
others not enough. I t  would obviously be silly , for example, 
to specify an overload heating  test on an anchor windlass at an 
increased torque which the cable itself would not safely stand.

W ith  regard to the tra in in g  of engineers for service on board 
ship, I  quite agree with one or more of the speakers. When 
one remembers the early  Diesel ships, the electrician was usu­
ally  a w irem an w ith  a p a ir of pliers, taken from one of the 
shipbuild ing  yards. The proper course is to employ qualified 
men who are engineers as well as electricians, capable of dis­
covering defects and pu ttin g  them  rig h t before troubles occur. 
Such a m an realises when carbon brushes or sparking contacts 
will require renewing shortly, and knows from the  nature of
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any fa ilu re where to look for the cause. I f  he understands 
his diagram  and is accustomed to seeing and hearing his gear 
in operation, he knows what a contactor or “  gadget ”  should 
be doing at a particu lar tim e, and will detect im m ediately if 
any th ing  unusual is happening.

The success of electric auxiliaries all depend on the m ain­
tenance electrician doing his job as well as the m echanical 
engineer has done his in years past.

The C hairm an is very optim istic in hoping for lower tem ­
perature rise at the same price. The lower the tem perature 
rise required the more difficult it is to get it. In  boiler rooms 
you sometimes have a forced draft fan  surrounded by a tem ­
perature of 120°F. I t  is a question then  w hether the motor 
is in  the rig h t place at a ll, and if you could not find a better 
situation, e.g., by p u ttin g  it on a different flat or the other 
side of a bulkhead. The to tal tem perature (a ir + rise) should 
not exceed 180°F., because afte r th a t cotton insulation in 
course of time chars. I t  is possible to insulate machines by 
means of asbestos, b u t it is a question w hether it is a practical 
proposition.

I quite agree with Mr. G olding’s suggestions regarding the 
elim ination of troublesome details, such as ratchet, starting  
devices for small machines. In  avoiding one trouble one m ay 
get another instead. You usually  have a competent 
man to s ta rt up, and “  fool-proof ”  devices may be 
more nuisance than  use. In  the Java trade, natives are 
used who are difficult to tra in  in mechanical skill and such 
devices may be justified. I  personally like a good, stiff, p lain  
star-wheel which gives a steady click-click.

W ith  regard to the sp litting  of motors, it is true  th a t it is 
not the horse-power which counts, it is the size of the machines, 
w ith a view to m an-handling in a crowded engine room.

In  reply to Mr. K en t’s question concerning oil vapour, the 
answer is m icanite. I t  does not ju stify  to tally  enclosed 
motors usually, because the m achine is larger and heavier. 
Also a to ta lly  enclosed motor “  sweats ”  badly, for example, 
in the A tlan tic , with great variations of a ir tem perature and 
hum id ity . Consequently it is essential anyway to have good 
insulation which will not suffer from damp and sweating, and 
you m ight ju st as well go to a semi-enclosed design.

On the subject of Controllers he has h it me very hard . He 
suggests th a t they  are always going wrong. W ell, they  re-
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quire  m aintenance ju s t as a steam engine, and they w ant the 
atten tion  of a m an who knows them . They look com plicated 
when they  are not.

M icanite insulation, accessibility from the fron t, and sound 
engineering construction are im portant factors in m aintenance.

The first cost of electric auxiliaries tends to be h igher, but 
on the o ther hand installa tion  costs are lower, and there is no 
need to in terfere w ith passenger accommodation. Fuel con­
sum ption is m uch lower, and you can in  port, for example, cut 
out one or more boilers. Standby losses are m uch lower, and 
so are m aintenance costs, in the absence of such th ings as 
leaky glands.

Several speakers referred to the A ustin system. I t  is a 
ra th e r big subject, but there are several points of criticism  
which I  m ay m ention. One is the very heavy cables taken 
round the ship, another is the special generator for a group of 
winches, and another the low-voltage contacts and exciter 
com m utator to keep clean on each winch. F o r all practical 
purposes 1  suggest th a t a stra ig h t winch is cheaper and quite 
as effective.

W ith  regard to high speed motors for turbo blowers, there 
is no doubt th a t the Germans and Swiss got ahead of the B ritish  
makers because, I  th ink , they were prepared to take more risk, 
and design for lower factors of safety. The situation  is d if­
ferent now, and when there is a demand we can make the 
motors for it.

I thank  you very much for your kind reception. I  have 
quite enjoyed myself and hope you have also.

E ngineer Lieut.-Com dr. A. J .  E l d e k t o n , S .R ., R .N . (By 
correspondence): Mr. Scott’s paper is both in teresting  and in ­
structive. There is no question nowadays about the re liab ility  
of electrical m achinery for m arine work, and it does not hold 
the mysteries w ith which it was form erly re g a rd e d ; it  is com­
m onplace knowledge following and constructing complicated 
wireless layouts. The installa tion  of electrical m achinery for 
every purpose depends largely  on the type of m achinery used 
for m ain propulsion and the am ount of aux iliary  load together 
w ith the num ber of points where application is required. The 
hindrance to its more general adoption is the question of first 
cost; electrical m achinery to be reliable cannot be bu ilt 
cheaply. I f  the aux iliary  load is large enough th is  is more 
than  compensated by the fuel economy obtained.
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The au thor states th a t the runn ing  cost in  fuel alone of elec­
tric winches is one-seventh tha t of steam  winches. I  th in k  th is  
is ra ther generous on the side of the electric winch. A good 
w inch would probably use 50 to 55 lbs. of steam per B .H .P ., 
a turbo alternato r set allowing for electrical losses at generator 
and motor would have a steam consumption of 1 0  to 1 2  lbs. of 
steam per B .H .P . per hour; if the generator is Diesel driven, 
the fuel consumption would be about -6 lbs. per B .H .P . hour
at the winch which, allowing a coal evaporation of 1  lb. of

5 . 5
coal per 1 0  lbs. of steam (a generous allowance) would be g

i.e ., Diesel fuel would be one-ninth of th a t of coal. In  the 
circum stance where the cost of fuel oil is four times th a t of 
the cost of coal, the economy would be of the nature of two to 
tnree times—still a considerable economy.

One of the advantages of the steam winch is th a t it is possible 
for the winch to stall when the load is in excess of the power. 
On a reduction of the load the winch will s ta rt to creep ahead 
showing its great flexibility ; an electric m otor in sim ilar c ir­
cumstances would overheat or tu rn  out the a rm a tu re ; overload 
relays sometimes give trouble if frequently  brought into use 
and most slipping clutches lie down when they are wanted to 
stand up, and motor generator control adds to the expense and 
complication. Heavy covering plates while keeping weather 
from the motors add to the difficulties of inspection. A nother 
point in favour of the steam winch is th a t it will give some 
service to the point where it  is ju st “ holding together,’’ 
whereas w ith electrical m achinery a small disarrangem ent of 
the controls will sometimes cause a complete failure .

Mr. W . J .  P a u l i n  (By correspondence): M r. Scott is to be 
complimented on the thoroughly practical nature of his paper 
which must prove of real value to m any m arine engineers who 
are extending th e ir experiences in the field of electrical engi­
neering now to be encountered in all the be tte r class cargo 
vessels as well as passenger ships.

H is enum eration of some of the advantages of electrical 
auxiliaries over th a t of steam are most concise and very m uch 
to the point, and in th is respect invite grave consideration, 
particu la rly  in th is respect to ships’ steering gears.

The loss by condensation in a steam gear, particu larly  when 
the most modern type of steering gear is employed rig h t aft, 
is very great indeed, and some figures given recently in the  
discussion on Mr. Denholm Y oung’s paper, “  Losses of Etfic-
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iency in Steam ship Perform ance,”  given at the N .E . Coast 
In stitu tio n  of Engineers and Shipbuilders, on November 15th, 
1928, emphasise these am azing losses.

The favourable contrast of the “ A ll E lectric Gear ”  operat­
ing on the W ard-Leonard principle by controlling the field 
curren t of the exciter by means of the W heatstone B ridge 
principle, when once fully  appreciated by our superin tending 
engineers is bound to extend its adoption.

So fa r C ontinental engineers have taken it up w ith  g rea ter 
enthusiasm  in th e ir search for economy and re liab ility , but 
there are signs th a t B ritish  engineers now more fu lly  appre­
ciate its value. Its  g reater flexibility  and resistance as against 
the electro-hydraulic gears is recognised as a valuable re lie f 
when the rudder is subject to blows from the sea in heavy 
w eather, m uch to the advantage of the ships a fte r structure and 
freedom from strains. The control from the bridge being 
electrical, consisting only of th ree wires, does away w ith all 
the troubles of freezing in cold w eather experienced w ith  hy ­
draulic telem otor control. There is no doubt th a t the  p re­
judice existing against electric steering gears orig inated  in 
the earlier types, consisting of a single steering motor worked 
by a contactor system of control, or its equivalent, and the 
wear and tea r and liab ility  to break down due to the style of 
control made it  som ething to avoid.

The contrast of the modern “ All E lectric  ”  w ith W ard- 
Leonard control has only to be seen alongside to sweep away 
these prejudices and establish it as the most rem arkable ad­
vance in  re liab ility , freedom from breakdown and easiness of 
control, w hilst the “ A ll E lectric  ” gain in economy of working 
and freedom from repairs as against the steam gears is no 
longer a m atte r of doubt.

C aptain G. J .  S c o t t  (com m unicated): I t  was a g reat dis­
appointm ent to me th a t I  was not able to m eet your members 
and to read my paper in  person.

M r. G lendenning has replied to the discussion w ith ab ility  
and judgm ent, and the following observations are more in  the 
nature of emphasis on his conclusions.

Several speakers doubted the advantages of wood wedges. 
These are not only a much sounder design m echanically than  
b inding  wires, as explained by Mr. G lendenning, b u t as there 
m ust be a jo in t in  the slot insu lation  where it  overlaps at the 
m outh of the slot, the wood wedge, covering and enclosing the
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mouth of the slot throughout its length  and for some distance 
beyond i t  a t each end, protects the conductors in  a scientific 
m anner, which is impossible to obtain w ith b ind ing  wires.

The arm ature conductors are, as it  were, herm etically  sealed 
in the slot by the wood wedge.

A fter a considerable experience of Rakelite and Bakelised 
fibre I  have come to the conclusion th a t it is not a reliable 
insu lating  m aterial— at least on board ship. M icanite is some­
w hat expensive, and new and cheaper insu lating  m aterials for 
svhich exaggerated claims are made are continually  being 

offered to electrical m anufacturers, bu t for ship work, moulded 
m icanite bound w ith  silk tape is still the most reliable form 
of insulation known.

Both Mr. Thom and M r Golding doubt the necessity of the 
sp litting  of small motors. Space, however, is often so re­
stricted in ships’ engine rooms th a t it is sometimes very diffi­
cu lt to open up a motor unless it is split. F u rth er, when both 
brackets are split, the cleaning and re-varnishing of arm atures 
and windings and the thorough exam ination of the brushgear 
and com m utator which is advisable to undertake during  the 
annual overhaul is performed w ith the greatest ease and w ith 
the least disturbance of the machine.

The term inal box 011 machines w ith split brackets should of 
course be fitted on the m agnet to avoid the necessity of dis­
tu rb ing  the cables during annual overhaul.

This answers M r. Christianson’s question w ith regard to the 
extent of cleaning recommended.

Mr. Kent refers to totally-enclosed motors. F or certain  
positions where coal dust or acid fumes are present, they  are 
necessary, rm closed-ventilated m achines of special ship design 
are satisfactory in most positions below deck, bu t to prevent 
carbon dust from the brushes and oily vapour from being drawn 
into the windings by the ven tila ting  fan on the machine, this 
fan should preferably be fitted a t the com m utator end.

W ith  regard to tem perature rise, i t  should be remembered 
th a t arm atures and windings are norm ally baked in an oven 
during  m anufacture to about 220°F. for 48 hours. As the 
m axim um  a ir tem perature in  the engine room m ay be taken 
as about 120°F ., a rise of 63° will not bring  the tem perature 
of the motor to a dangerous figure.

Mr. -Tobling asks for details of saving in fuel cost of electrical 
auxiliaries. This is given by Commander E lderton, who,
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however, does not, I  th ink , allow sufficiently for condensation 
and leakage losses in  the long steam  pipes to winches, w ind­
lasses, and steering gear. The figure I  gave for relative fuel 
costs of 7 to 1 was the result of two independent investigations 
by well-known superin tending engineers.

W hen com paring the first cost of steam and electric 
auxiliaries, the cost of and space occupied by the fitting  of the 
steam pipes should be taken into consideration.

As regards the relative m aintenance cost, ap art from  fuel 
consum ption, I  do not th ink  well designed electric auxiliaries 
require more constant atten tion  than  steam  auxiliaries. An 
electric winch or windlass is always ready for use a t a m om ent’s 
notice, which is by no means the case w ith steam  gear.

I believe th a t one of the greatest advantages of electric 
winches, windlasses, etc., is .th a t they  are capable of w ith­
standing and exerting heavy overloads for a short period w ith­
out fear of dam age, while the overload capacity of steam gear 
is lim ited by the steam pressure, and in  th is respect the A ustin 
system is sim ilar to steam gear.

Several speakers rem ark on the absence of reference to the 
A ustin system. This system is very in teresting  and ingenious, 
and gives results sim ilar to the W ard-Leonard or m otor-reducer 
system of control. The control gear required by the A ustin 
system, is however, by no means simple, and is more com pli­
cated and expensive than  th a t of the m otor-reducer system, 
besides being more liable to give trouble owing to its being 
dependent on very clean low-resistance contacts. As full-load 
curren t is continually  flowing in the A ustin system, the motors 
have to be larger th an  in o ther systems, to avoid overheating. 
Yery large special cables have to be used, and the voltage, 
rising  to sometimes 600 volts, is, in  m y opinion, m uch too large 
for safety on board ship.

The discussion revealed considerable difference of opinion 
on m inor points, bu t there was general agreem ent th a t  elec­
trical m achinery m ust be specially designed and m am ifac- 
tured to m eet the  very special requirem ents found on board 
ship.
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The following appeared in “ The M arine E n g in eer,’ M arch, 
1889, and are reprinted in “ The Marine Engineer and Motor 
Shipbuilder ”  of M arch, 1929 : —

T r ia l  T rip  o r th e  P . & 0 . S team er O riental.— On F ebruary  
1st the Pen insu lar and O riental Steam ship N avigation Com­
pany’s steam er Oriental, bu ilt and engined by Messrs. Caird and 
Co., Greenock, went on her tria l tr ip . This steam er, which 
has been built and engined under the superintendence of Mr. 
t£. J .  Taylor and M r. J .  Pettigrew , is of the following dim en­
sions : length , 4 1 0 ft.; breadth, 4 8 f t . ; depth, 36f't., having a 
gross tonnage of about 5,500 tons. There is an installa tion of 
electric lig h t, incandescent lamps being in every room. The 
vessel is fitted with refrigerating  chambers and engines, fresh­
water tanks holding about 30,000 gallons. The engines are on 
the inverted, direct-acting, compound, triple-expansion p rin ­
ciple, ind icating  about 5,000 h .p ., with a very moderate con­
sum ption of coal. The steam steering-gear has been m anu­
factured by Messrs. M uir and Caldwell, Glasgow, and is of 
most modern type. In  addition to th is there is, of course, 
hand steering-gear, consisting of two wheels 8 ft. in  diam eter. 
There is an aux iliary  rudder for use in  going through the Suez 
Canal, to make the ship answer the helm  quicker. The cargo 
is to be worked by hydraulic gear by Lord A rm strong’s firm. 
The spar deck is strengthened for a gun platform , in accordance 
w ith  A dm iralty  requirem ents, as in case of war m any of these 
Company’s vessels are converted into armed cruisers. The 
Oriental left the Tail of the Bank about 11.30 and proceeded 
to Wemyss Bay for the purpose of runn ing  the measured mile, 
the average speed attained  being over 16 knots.

Co l l a p s e  o f  B o il e r  F u r n a c e s .— The following is an abstract 
of a report made by M r. Parker, Chief Engineer-Surveyor to 
L loyd’s R egister, on the collapsing of the furnaces of a boiler 
in a new s team er:— “  The engines and boiler of th is vessel, 
which were surveyed during  their construction by the Society’s 
surveyor’s, are in  all respects well constructed. The boiler is 
of the ordinary  round m u lti-tubu lar form, l i f t .  6 in. diam. and 
10ft. long, fitted w ith  two-ribbed furnaces 41in. diam . and 
I7 /32nd  in . th ick , constructed and stayed, in accordance w ith 
the Society’s rules, to work at a pressure of 160 lb. per sq. in . 
On exam ination of the boiler it was found th a t the port furnace
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had collapsed in two places to the extent of 14in., and the sta r­
board furnace to 3in. The whole of the surfaces below the 
w ater-line, including  tubes, chambers, furnaces and shell, were 
covered w ith  small cubical crystals, samples of which have been 
analysed and found to consist of nearly  pure chloride of sodium 
(or common salt), there being only traces of o ther m atter. 
This is the first case of a furnace of this form  collapsing, and, 
looking to the peculiar appearance of the inside of the  boiler, 
the committee considered th a t i t  should be investigated. This 
is a case which shows the safety of furnaces of th is form to 
resist collapse even when neglected u n til they  become h ighly  
heated. I f  they  had been p lain  furnaces the collapse would 
probably have been accompanied w ith rup tu re , and a serious 
accident m ight have occurred. In  th e ir cold state it would 
have taken, a pressure of from 800 to 850 lb. to have collapsed 
them , b u t when hot they  collapsed locally at 160 lb ., the 
strengthening  ribs keeping the rem aining portions of the fu r­
naces in th e ir o rig inal position and preventing ru p tu re  tak ing  
place .”

The following P residential Address by Mr. W m . G. Gass, 
M .I.M ech .E ., to the M anchester Association of E ngineers, is 
taken from “ The M achinery M arket ” of November 9 th : —

I t  is im portant, for the good of the association, th a t the 
papers and discussions should be m aintained at the highest 
possible standard . Any fa lling  off in  th is direction would 
mean a lessening of interest and usefulness. D uring the post­
war period, the tendency has been to establish sectional 
societies of the engineering industry— societies which give 
themselves over to research in  some specific branch, ra th e r 
th an  of the industry  as a whole. W e, as an association, take 
in every branch, which enables us to cover wider grounds, and 
I  am happy to say we have for this season papers of exceptional 
value and interest.

I t  is becoming more difficult every year for the P resident to 
find some aspect of engineering th a t has not been dealt w ith 
previously. I  have been looking at some of these form er ad­
dresses, and it has occurred to me th a t I  m ight ask your con­
sideration to w hat m ay be called, for w ant of a be tte r term , 
the “  financial side,”  for i t  seems to be a topic which has 
almost en tirely  escaped our atten tion . Even this subject is 
so extensive and m any-sided th a t I  shall not be able to more
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than  touch the fringe of it, and on some of the debatable 
points, I  offer my opinion w ith considerable diffidence.

1  am  ra th e r inclined to th ink  th a t the financial problems 
do not enter sufficiently into our engineering tra in in g . We 
are ap t to overlook the fact th a t the financial side is as im­
portan t in  a successful business as the m anufacturing  side. 
W e must not only make machines, bu t we m ust make them  at 
competitive as well as profitable prices. I t  is no good design­
ing or m aking a m achine th a t must always be sold at a loss. 
Now it seems to me, th a t to m any engineers, the financial side 
does not appeal, due to their whole tra in in g  in  other directions. 
A t the commencement of th e ir career it is overlooked, and has 
to be learned la ter by b itte r experience.

Looking after the “ Brass.” — A case came under my notice 
of a young man, who was following his fa ther in the business. 
He was talk ing  to an old employee, who gave him  this advice,

You look after the ‘ brass ’ ; you can always get someone to 
do your engineering work.”  The advice was good in  its way, 
but a successful business m an is the one who combines the 
financial side w ith a sufficient am ount of practical knowledge. 
M any of the Dusiness troubles from which the com m unity is 
suffering, are, in my opinion, due to businesses having passed 
into the hands of peojile who were interested solely financially, 
and who have not practical business knowledge to run a suc­
cessful concern.

I t  does not m atter what is being m anufactured, w hether 
engineering or any other, it must be sold to make a profit. If  
it does cost more to produce than  the price at which we can 
sell, the result is disastrous.

In  spite of all the theories advanced by certain  sections of 
the com m unity, one has to remem ber th a t the only business 
income is from the sale of goods. Out of this has to be paid 
raw  m aterials, wages, salaries, ren t, rates, taxes, and other 
expenses, including profits. This m onetary sense, shall we 
call it, or the ab ility  to understand the fundam ental conditions 
of successful business is unfortunate ly  not a strong side of 
people who concentrate on the practical side. I , therefore, 
th in k  it  behoves the engineering world to see th a t some know­
ledge of the value of money, of trad in g  conditions, of the 
causes of trad in g  losses, of the general conditions controlling 
businesses, are included in the curriculum  of schools and col­
leges which undertake the studies of h igher grade subjects:
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V ery few students, on leaving school or college, have any idea 
or rud im entary  knowledge of w hat is necessary to run  a suc­
cessful business.

Perhaps I  m ight especially emphasize th is subject as a neces­
sary one for evening schools and technical colleges, where the 
students are already engaged in the day-tim e in  our engineer­
ing works. Here we have students of an age when they  are 
more or less seriously considering th e ir  life-tim e’s occupation, 
and where the more studiously-m inded receive a life ’s im pres­
sion. I  know it m ay be urged th a t m any of these students 
will never have to control the  financial side of a business, bu t 
such tra in in g  is useful to the whole staff as well as the artisan .

Take the case of designing; if the draughtsm an grasps or 
even has a rudim entary  knowledge of production costs, he 
will appreciate the necessity of m aking designs for cheap pro­
duction and of trad in g  value. How often does one find th a t 
men of m echanical and designing skill are devoid of th is  
m onetary or business sense. I t  is so difficult to make some 
of them  see the essential business points, not only in design, 
bu t everything else.

The au thor of H udibras puts the whole th in g  in a nutshell 
when he says—

“ The value of a th ing
Is just as much as it will b rin g .”

I f  only th a t view were appreciated it m ight clear away m any 
difficulties, and would certain ly  make designers look at th e ir 
work from a commercial standpoint.

The Fascination of E ng ineering .— To be known as an  engi­
neer has a fascination in itself. I t  is, indeed, an in teresting  
occupation. The increased difficulties w ith which it  is sur­
rounded a t the present tim e make the life more strenuous th an  
form erly, and even g reater effort will have to be expended to 
hold our position in the fu ture . T hat there is g reater diffi­
cu lty  is evident, if evidence were needed, when we see firms 
of great repute closing down, the p lan t and m achinery sold 
up, and the name passing into the limbo of forgotten th ings. 
M any of these firms, 20 years ago, were looked upon as being 
the  last word in  fitness, strength , and ab ility , as indeed they  
were. M any reasons m ay be given for th is, bu t I  am certain , 
in  99 cases out of 100, the cause was financial. The cost of 
ru n n in g  these works was g reater th an  the income, and the  
result “ finis.’'
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One must not say th a t if every person concerned had a busi­
ness or financial tra in in g  the result would have been different, 
bu t such tra in in g  would have had an influence.

In  all engineering works, as in other businesses, there is a 
section who are non-producers, but who are absolutely essen­
tia l to the business. The wages or salaries of these persons 
m ust be covered in a cost of production. I  am afraid this 
portion of the personnel does not always recognise fu lly  their 
portion of m anufacturing cost.

All rents, rates, taxes, power, lig h t, and general upkeep 
are included in the cost of production, and, of course, must 
be considered in  the selling price. These charges on produc­
tion are frequently  not appreciated by employees who do not 
ac tually  come in contact w ith them . I t  is a knowledge of 
these points which should be p art of the tra in in g  in technical 
schools and colleges, quite as much as the technical side. I  
am sure we ought to impress this on the educational au tho ri­
ties. F u rth er, the inform ation should be given by men w ith 
practical business knowledge. Successful business men m ight 
be called upon to address the students from tim e to time.

C o-o p e r a t io n  w i t h  F o r e m e n  a n d  M e n .— W hilst a good 
owner or m anager can make his influence felt th roughout a 
whole business, he must have the co-operation of the foreman 
and  workmen. H e m ust generalise and those under him  see to 
the detail of carry ing  out his directions. Speaking in 
a general way, the common gibe th a t employers are unfitted 
for their positions is un true. Business worry and anxious 
though t is only too common, though the one exercising it may 
not be recognised as an artisan . W e are always being told 
th a t m anagem ent would be improved if workers’ suggestion 
schemes were encouraged and adopted. Em ployers do not, nor 
can they afford to tu rn  the deaf ear to such suggestions. A 
good suggestion is well received, but m any suggestions are 
prom pted by mere idleness or awkwardness. I t  m ust be ob­
vious th a t the best workman, and one w ith fertile  ideas, will 
soon rise to a position of im portance, and, suggested improve­
ments more often, m uch more often, come from these men, 
th an  the rank and file, whose interest in th e ir job is small.

The best men m ust and do come to the top and deserve 
recognition for th e ir long hours of thought at and away from 
business. So these men become directors or capitalists. There 
is a certain  section of the com m unity to whom the word
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capital ”  is as a red rag  to a bull. I t  makes them  almost 
foam at the m outh. I t  is generally  found th a t people hold­
ing these views are usually  ignorant of the conditions of busi­
ness life, and of even the necessities of every-day life. Though 
our financial system m ay not be ideal, and we acknowledge it 
is not, yet it  meets w ith and renders possible intercourse w ith 
the  world at large.

Speaking generally , the members of th is  association are 
d irec tly  or indirectly  connected w ith the m anufactu ring  sec­
tion. One of the necessities of our businesses is the accum u­
la tin g  of reserves. This is necessary to safety and to enable 
us to meet difficult situations. I t  is a stand-by for develop­
m ent. To pay such money away in  excess dividends or other 
ways is inv iting  trouble la te r on. I t  is, unfortunate ly , a fact 
a t the present tim e th a t we, as engineers, are not able to do 
much in  th is direction.

Now gold, from  an engineering standpoint, except as a 
m edium  of exchange, is the most useless of all m etals. As 
an  engineering raw m ateria l it is, of course, out of the ques­
tion . I t  m ay be owing to our ignorance, and for m echanical 
purposes, we may be doing it  an in justice, bu t somehow I  feel 
it will be a long tim e before its commercial use in th is direc­
tion  is found out. Money, too, as represented by gold, is of 
no value to the ind ividual. W e cannot eat it or drink it. I t  
is only as a means of exchange or as a form of credit th a t it  
has any value.

F a l s e  I d e a s  o f  M o n e y  V a l u e s .— The war has been respon­
sible for m any troubles, bu t one of the most serious is the 
false idea of the value of money which has arisen. W ith  this 
has followed the craze for spending on th ings which have no 
real value. This may be due to a prevalent idea th a t the 
Governm ent should step in  to help, even if the ind ividual does 
not try  to stand on his own feet, and bolster up to make good 
where no effort has been made. I  am not speaking dogm atic­
ally , bu t I  th ink  there are symptoms th a t th is belief is not 
uncom m only held. W h a t n a tu ra lly  follows from  th is will 
be the deterioration of the individual, a dim inution of strength  
and personal character. Before long this will be reflected in 
the Governm ent, and the loss of national credit ensues.

I t  m ay be asked, “  W hat has this to do w ith eng ineering?” 
I t  is obvious th a t (as engineering in  some form  or o ther is the 
basis of all our o ther businesses and trades), if  the general 
credit of the country fails, the engineer will fa il, as there will
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be nothing for him  to do. I t  is essential, in  my opinion, th a t 
those who are engaged or will be engaged in  the m anufactu r­
ing side of engineering should have some understanding  of 
business problems. This country buys its food by its m anu­
factures, and not by what it  buys and sells. A more general 
understanding of business principles, besides the mechanical 
and designing side is essential to success in business, and so 
make us more secure as a first-class nation.

I  again commend this phase of our work to all those who 
have to do w ith the tra in in g  in  the technical schools and col­
leges.

Again, it  is time we recognised once more th a t work, and 
not pleasure, is the basis of success. The am ount of sheer 
nonsense which is talked about hard  work and over-work is 
pitiable. Those who come to the top do it, in most cases, by 
sheer hard  work, and, as a rule, are not worse for it. The 
foreign nations who are underselling us are working longer 
hours th an  we are, which is sufficient proof th a t work means 
success. I t  is not lower wages alone which are responsible. 
In  one of my visits to the C ontinent, my client asked for an 
interview  at 7 a.m . H is comments on the hours worked in 
E ngland  were illum inating . He spoke w ith knowledge, be­
cause he visits M anchester to do business.

I t  certain ly  puzzles me when I  find so m any working men 
who consider it commendable strategy to curta il or lim it pro­
ductions, or, as a fitter once told his m anager, “  he was out 
to get as m uch as he could, for doing as little  as he could.”

I  hope I  have made my view clear th a t we are om itting  
from our national tra in in g  som ething which is essential for 
better results. W e cannot, in  view of the increase in  com­
petition , omit any th ing  which will lead to success and the 
holding of our own.

A  F u e l  A n o m a l y .— One of the results (affecting B rita in  
particu larly ) of the advances engineers have made, is one 
which seems ra th e r to h it back, to back-fire, so to speak ; I  
speak of the oil engine and the motor car. Engineers have 
undoubtedly made great strides in  the production of very fine 
in terna l combustion engines for oil and sp irit. In  so doing 
they  have, unfortunate ly , struck a serious blow at w hat, in  
previous periods, has been looked on as the m ain cause of 
B rita in ’s pre-em inence, th a t is, the coal trade. A  more serious
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point about it  th an  the im m ediate effect on th a t industry , is 
the fact th a t we are paying to foreign countries such large 
sums of money for the fuel being used.

W e have w hat m ay be seen any day, m otor ’buses, driven 
by petrol, tak ing  colliers to th e ir work in  preference to going 
by the railw ay, which would use th e ir coal, and so they  are 
paying  other countries for the fuel used in  carry ing  them . 
We have the colliers themselves calling  for ’buses and motor 
cars in preference to using the railw ay, and so reducing the 
demand for coal. I t  is the other side of the p icture to th a t of 
the strides made in  producing the engines, and one th a t should 
make people th ink.

The result of advancem ent is seen in the fact th a t no for­
ward step can be taken w ithout, perhaps, an adverse effect in 
some o ther direction.

I  am not in  any way under-rating  the advances made, but 
facts like these have to be faced. Oil engines and m otor cars 
mean we have to pay for our fuel abroad, where we used to 
pay for i t  a t home. T hat means less money is coming into the 
country for the coal we used to use, and also w hat we sell. 
There is always another side to every step taken, and it  could 
be followed up in m any directions. I t  is now for the engineer 
and the chem ist to make our coal trade valuable again by 
developing, and keeping, in  our own country, the trem endous 
sums we are paying  abroad.

I f  I  have taken a  step out of the general line by addressing 
you on th is side of engineering, m y apology . m ust be th a t 
times are, so to speak, “ out of jo in t,”  and any th ing  th a t can 
be done to assist in  s tra igh ten ing  them  out may be of assist­
ance. M any of my observations are the result of experiences 
in m y business career, and are also the result of my own early  
tra in in g , in which I  did not regard  the financial side as being 
as im portan t as I  found it really  was.

B r i t i s h  P a t e n t  L a w .— A lecture o n  this subject was given 
by A. P .  Thurston, D .Sc., to the Association of Supervising 
Engineers, and is fu lly  reported in “  The M achinery M arket ”  
of December Tth. In  the opening parag raph  the lecturer re­
marked th a t in  all ages according to v ig il searching, wits 
have graced th e ir age w ith new inventive acts, and th a t h is­
tory reveals the fact th a t the power, prosperity and civilisation 
of any race, th roughout the ages has coincided, in some re-
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m arkable way w ith the inventive ab ility  of the race, and w ith 
its power of pu ttin g  those inventions into practice.

I t  wall be gran ted  w ithout question th a t the genuine in ­
ventor is potentially  one of the most valuable members of the 
com m unity. The fu tu re progress and posterity of our country 
will be greatly  influenced by the num ber and type of inventors 
which it  will produce.

The various points referred to by the lecturer w ere: W h at 
is a P a ten t?  W hat is an Invention w orth? How a P a ten t is 
obtained? W hat is an Invention? Conditions of valid ity  
m anufacture. Novelty. U tility . Ingenu ity . Commercial 
consideration. A pplication for paten t righ ts. Grounds of in ­
validity. Licenses of righ t. Cognate inventions. P aten ts of 
addition. M arking. In  conclusion it  was rem arked th a t the 
P a ten t Law provides a useful channel for m anufacturers who 
use it wisely to build up a sound business which will benefit 
both themselves, th e ir employees, and the public. I t  also pro­
vides a means whereby any invention, which benefits the 
public can be rewarded.

M any discussions have taken place in our R eading Room 
on the subject of patents, and the difficulties in the way of 
inventors to carry on financially towards a successful issue. 
There are some inventions which, when dem onstrated clearly, 
appeal directly  for financial support in m anufacturing , others 
do not so readily appear as likely to win a m arket value, while 
others seem of value as inventions, yet require fu rth e r develop­
ments before they  can be taken up com m ercially, and it  occa­
sionally happens th a t the developer obtains th a t which the 
early inventor was unable to achieve.

From  “  The E lectrical Review ,”  December 21st: —
T h e  B i e t i i  o f  t h e  C a r b o n  L a m p . (An account of the cir­

cumstances attending  the invention of the incandescent lam p, 
50 years ago).-—The possibility of rendering a loop of wire 
incandescent by passing a current of electricity  through it 
was, of course, one of the earliest discoveries in  electrical 
science; when the “ electric lig h t ”  w ith  carbon arcs was in 
vented and had attained  to recognition as a practicable and 
efficient system of lig h tin g  on the large scale, the question of 
“  sub-dividing the electric lig h t ”  acquired absorbing in terest, 
and innum erable inventors applied themselves to the problem, 
all sorts of devices being evolved, in  m any of which carbon
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rods raised to incandescence were employed. B ut the incan­
descent wire attracted  most atten tion , and the necessity of 
using a m aterial of h igh  specific resistance was recognised. 
U nfortunately  p latinum , and alloys of p latinum  with other 
metals of h igh  m elting point, had to be run  too near th a t tem ­
perature for safety, and were very liable, therefore, to burn 
out. Thin strips of carbon did not m elt, bu t were rapidly  
oxidised, and although the idea of enclosing them  in  vacuo 
was understood, it was not then possible e ither to produce 
carbon “ wire ’’ or to obtain a satisfactorily  h igh  vacuum.

In  1845 J .  W . S tarr, an Am erican, patented an apparatus 
em ploying m etallic and carbon conductors in  vacuo, and Joseph 
Swan, a native of Sunderland, having witnessed a dem onstra­
tion of electric lig h t w ith incandescent p latino-irid ium  wire, 
saw in  S ta rr’s specification the germ  of success. H e began ex­
perim enting, and by 1855 he had succeeded in  producing th in  
strips and spirals of carbonised paper— a novel invention at 
th a t tim e. However, his m ain occupation was the develop­
ment of photographic processes, and it  was not u n til .1877 th a t 
he resumed his experim ents in earnest.

The researches of Mr. (afterw ards S ir W illiam ) Crookes in 
1875 w ith high vacua produced by the Sprengel pum p had 
shown th a t the evacuation of glass bulbs was no longer an 
obstacle. Swan obtained the assistance of C. H . S team , an 
expert in high vacua, and they m ounted his carbon strips in 
exhausted bulbs, bu t found difficulty in m aking effective con­
nection w ith the “  films ”  of carbon; hence carbon wires, made 
of plastic m aterial and baked, were tried , fitted into p latinum  
sockets. I t  was then found th a t after exhausting  the bulbs, 
when the “  wires ”  were heated m uch gas was given off, spoil­
ing  the vacuum. A most im portant invention followed— 
nam ely, heating  the carbon wire by passing a curren t th rough  
it w hilst the exhaustion of the bulb was being continued. This 
fundam ental process was devised in  1878, and the Swan lam p 
was successfully made and exhibited at Newcastle-upon-Tyne 
in December of th a t year—exactly  50 years ago.

Swan proceeded to develop the m anufacture of filaments of 
cotton yarn  treated  w ith sulphuric acid, which he called 
“  parchm entised th read ,”  and which when carbonised were 
strong, elastic, and hom ogeneous; la te r (in 1883) he invented 
the squirted nitro-cellulose process, and he invented m any 
other im provem ents in the carbon lam p. U nfortunately  he 
did not believe th a t the use of a carbon conductor in an
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evacuated globe was patentable, owing to previous knowledge, 
and it  was not u n til Jan u a ry , 1880, th a t he patented his pro­
cess of evacuation w hilst the carbon was incandescent, and the 
m anufacture of parehm entised thread.

In  the U nited  States, M r. T. A. Edison had been busily en­
gaged in experim ental work, and from  tim e to time during  1877 
and 1878 he issued glowing statem ents w ith regard to his suc­
cesses ; bu t he was working on lamps of the old incandescent rod 
type, or on lamps w ith filaments of p latino-irid ium , etc., all of 
which proved failures. “  The Telegraphic Jou rna l and E lec­
trical Review ”  of December 15th, 1878, p. 496, reports th a t 
:< Mr. Edison authorises the statem ent th a t his lig h t is pro­
duced by the incandescence of an alloy of p latinum  and
irid iu m ...............A simple adjustable apparatus attached to
each lam p regulates the am ount of electricity  i t  shall draw 
from  the m ain current, and makes it entirely  independent of 
any changes in  the strength  of the current as well as of all
o ther lamps in the c ircu it...............The details are still a secret.’’
Numerous other references to the subject appeared in our pages 
in 1878 and 1879, including abstracts of Edison’s patents for 
an “ electric can d le”  (May 15th, 1879), and for lamps of 
p latinum  or other metals or alloys (Ju ly  15th, 1879). I t  was 
not un til November 20th, 1879, th a t Edison obtained a B ritish  
paten t for an electric lam p w ith a carbon filament in  an ex­
hausted glass bulb, and no Edison lamps were exhibited in 
'this country un til February , 1880. In  th a t year he patented 
the bamboo fibre filament.

Eventually  Edison and Swan joined hands, and commenced 
the m anufacture of lamps on Swan’s processes, but under the 
broad Edison patent of November, 1879. A full account of the 
whole circumstances was printed in the “  E lectrical Review ”  
of May 9th, 1924, pp. 742-3.

Mr. J .  Swinburne, F .R .S ., was to deliver a short lecture on 
S ir Joseph Swan’s work at the Institu tion  of E lectrical E ng i­
neers yesterday prior to the ordinary meeting.

The following are from “  The Syren and Shipping ,”  
December 26th : —

N e w  I d e a s  i n  S h i p s .— Ship designs and propulsion are ob­
viously passing through a period of evolution, and no one can 
say what a year, or even a month, may bring forth . W hile 
no individual development may deserve to be called revolu­
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tionary, the cum ulative effect of all th a t  has been done in  
1928, and is likely to be done in  1929, represents a step for­
ward more im portan t th an  any th a t has been taken for genera­
tions back, i ’rom B elfast there comes the news th a t  the
27,000 ton motor vessel which Messrs. H arland  and W olff are 
bu ild ing  there for the W hite  S tar L ine is to be called 
B ritannic. T hat seems a sm all m atter— only one of nom en­
clature. B ut it raises the in teresting  question of the nam ing 
of the 1 ,0 0 0  ft. ship which is now being laid  down, and gives 
fresh point to the speculations regard ing  the designs decided 
upon, and, very specially, the type of propelling m achinery 
w ith  which she is to be fitted. I t  was generally  assumed, 
though w ithout any p articu la r justification, th a t B ritannic  
would be the appropriate name for the world’s largest vessel. 
The m anagers of the W hite  S tar L ine evidently have some­
th in g  up th e ir capacious sleeve which they consider s till more 
appropriate, and the n a tu ra l inference is th a t, when the proper 
time comes they will spring more th an  one surprise upon the 
public, including a departure in  engineering which will make 
1929 a real red-letter year in the history of m arine propul­
sion. A fter B n ta n n ic  the rig h t name would seem to be 
Oceanic, as th a t was the name of the com pany’s first liner, 
and also, a t a la ter date, of the first vessel to exceed the Great 
Eastern  in length . N either of these Oceanics represented any­
th in g  really  revolutionary in  m arine engineering, bu t the new 
ship w ill, no m atter what type of prim e movers are u ltim ate ly  
adopted. She will introduce electric transm ission on a scale 
not previously dream t of, and if the curren t is generated by 
internal-com bustion engines she will inaugurate  an enorm­
ously im portan t development. The P . and O. lin er Viceroy 
of Ind ia , which is now being completed on the Clyde and is 
to  sail on her m aiden voyage— from London to Bombay— on 
M arch 28th, will, it is hoped, have made good long before the 
big  W hite  S tar ship has le ft the stocks a t Queen’s I s la n d ; but 
there is a g reat "difference between 19,300 tons and 20,800 
i.h .p  . on the one hand and 60,000 tons and no one outside 
official circles knows how m uch h .p . on the other. The d if­
ference is so m uch th a t even if the Belfast ship resembles the 
Viceroy o f In d ia  in  having steam turbines there will be no 
resemblance between the problems th a t  will have to be solved 
and the results th a t will have to be atta ined . The generat­
ing of power and its application to the propellers will have 
more to do, not only w ith actual propulsion, b u t w ith the hu ll 
design and the in terna l arrangem ents th an  any previous
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m achinery installa tion  has, and the vessel is bound to be m uch 
more revolutionary in  both respects th an  any large liner con­
structed in  the past. These m atters come before the public 
very appropriately at the end of the year, bu t the Oceanic—  
to risk the best guess at the name— does not, and will no t, 
stand alone in giving 1928 and 1929 a h igh  place in  the lite r­
ature of shipbuild ing and m arine engineering. There will 
have to be taken into account quite a num ber of o ther vessels, 
distinguished neither by size nor speed, but by hull im prove­
ments in detail, by the discarding of certain  types of m achinery 
and the adoption of others, and by a concentration on economy 
in runn ing  costs more intense th an  any th ing  before experi­
enced. I t  is not now so m uch a case of try ing  to produce a 
vessel having one feature which marks her out from all her 
predecessors— speaking, th a t is, of general traders-—as one of 
tak ing  up existing types of ships and engines and m aking 
them  more profitable on service by lopping off little  construc­
tional and operating costs here and there, and u tilis ing  every 
possible new device for reducing the consumption of fuel w ith­
out reducing either the speed or the carry ing  capacity.

R e v o l u t io n a r y  I d e a s .— I t  must not be assumed, however, 
th a t the phase through which the ship and engine designs are 
passing is wholly w ithout ideas of a revolutionary character. 
The ideas exist all rig h t, but although they are revolutionary, 
they are not always new. T hat old friend, je t propulsion, 
may have another look in. Much interest, it  was said on the 
N orth-East Coast last week, was being taken in a new method 
of steam ship propulsion. The inventor hailed from San 
Francisco, and he believed th a t if only shipowners would adopt 
his plan they could run th e ir vessels from New York to L iver­
pool (he did not say why he ignored Southam pton) in less than  
three days. The principle was so simple th a t it was strange 
th a t someone had not stumpled on it before. He was m erely 
tak ing  advantage of the fact th a t w ater could not be com­
pressed. In  the model with which he was experim enting, he 
used a steam engine of 30 h .p ., connected direct to the twin 
driv ing pistons. These pistons worked in cylindrical pipes 
which drew in w ater and discharged it under h igh  pressure. 
By pum ping the sea w ater out, the vessel was both driven 
over the sea and steered. Nozzles and the ends of the pipes 
could be revolved at w ill, so as to guide his 80 ft. boat in  any 
desired direction, or even to make i t  spin on its own centre 
of gravity' like a top. P ropeller and rudder were alike u n ­
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necessary, and very h igh  speeds had been attained . In  h is 
model the propulsion and steering m echanism were combined 
— on a craft o rig inally  built for an  outboard motor. T he 
vessel was so shallow th a t the cylinders were placed beneath 
the hu ll, but, for practical purposes in  fu tu re  construction, 
no thing but the nozzles would protrude from  the hu ll. The 
model had pistons 8 in . in diam eter, operating on a 1 2  in. 
stroke, He reckoned th a t 24 in. pistons, w ith a stroke of 6 f t., 
would take an ordinary  A tlan tic  liner across in  less th an  three 
days. F o r still h igher speeds convention hulls would not be 
safe, but they could be constructed so as to w ithstand speeds 
up to, or more th an , 100 miles an hour. In  his opinion, steam 
power was best for this p articu la r purpose, as it could be so 
designed as to have the m inim um  of v ib ra tio n ; bu t the p rin ­
ciple could be adapted to in terna l combustion engines or any 
other motive power. And— this is the most im portan t point 
of all— once in m otion the boat would keep ru n n in g  w ith  no 
steam  pressure showing on the gauge. The invention, there­
fore, would seem to be first cousin to th a t of the man who was 
to utilise a w ater tu rb ine for the propulsion of ships. The 
idea in th a t case was to have a tunnel— a sort of circu lar duct 
keel— ru n n in g  from stem to stern and open at each end. This 
tunnel would contain a shaft, somewhere am idships, th is  shaft 
would carry  a w ater tu rb ine, and a t the stern it would carry  a 
propeller. Once the vessel was set a-going, the w ater rushing 
through  the tunnel would drive the tu rb ine, which in  tu rn  
would drive the propeller, and th is in  its tu rn  would drive the 
ship. Of course, the inventor adm itted , a tug  would be neces­
sary to give the vessel and the apparatus a start, b u t once 
started  it would carry on indefinitely, w ithout any expenditure 
of power whatever. How his ship was to be stopped, re-started 
and manoeuvred w ithout an a ttendan t tug , the inventor did not 
condescend to e x p la in ; bu t his idea of runn ing  his boat w ith­
out any propelling powrer is not very m uch more out of the way 
than  th a t of achieving the same purpose w ith no steam pressure 
showing on the gauge. As for the San Francisco m an’s sur­
prise th a t no one had previously stum bled on his g reat p rin ­
ciple of pum ping w ater in and pum ping it out again— th a t 
shows how little  he has read of the side-lines of m arine engi­
neering. J e t  propulsion was tried  out m any years ago in 
Great B rita in , and never came to any th ing  practical. I t  may 
be new in Am erica, bu t it  has been abandoned on th is side of 
the A tlantic. In  any case, a plan which provides for cu tting  
down the A tlan tic  crossing to less th an  three days— w ith no
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.steani-pressure showing on the gauges— m ust be more practic­
a lly  presented than  it  has yet been before it can be seriously 
considered. A ship of any size and form  requires a certain  
am ount of power to give her a certain  speed, and nothing can 
compensate for the lack of th a t power.

S o m e t h in g  N e w  i n  D a v i t s .— Ships’ boats, except in  so far 
as they utilise space on board which m ight be used for other 
purposes, are not directly  associated w ith economy in the 
operation of the vessels on which they are carried, bu t th e ir 
stowage and hand ling  provide m any opportunities for 
the designer and inventor. Of the inventing of davits 
there is apparently  no end. Once more there is made 
public a form of launching gear for which ex tra special 
claims are made. This gear, i t  is stated by its 
designer, has the m inim um  of com plications; it is en­
tire ly  m an-handled, and it is capable of pu ttin g  boats into the 
w ater in the shortest possible tim e. The davit consists of a 
stra igh t stem, 18 ft. or more in  length , m ounted on a gunm etal 
fram e and supported in a trunn ion . The two davits necessary 
for the launching  of a boat are connected by a horizontal shaft 
runn ing  close to the deck and controlled by a single governing 
wheel a t the side of one of the davit stems. This wheel is 
operated by one m an and it works both davits. W hen it is 
turned, a loaded boat is autom atically  swung clear of the ship’s 
side—a single operation swinging out the davits and a t the 
same tim e autom atically  extending th e ir length  to 50 or 60 ft., 
according to the size used. The extension of length is oper­
ated by a case of rollers, working in unison w ith the swing of 
the m ain stem of the davit. F o r every foot the davit is swung 
out the length is increased. There can be no difficulty, the 
inventor claims, in swinging out a loaded boat in about three 
m inutes, and the boat will swing clear of the hu ll, no m atter 
what the list of the ship may be. Boats cannot be dashed 
against the side when they  are being lowered, and they cannot 
be washed back by heavy seas or tipped or overturned in the 
process of lowering. There is nothing to go out of order, and 
the gearing cannot jam . The davits can be worked under any 
conditions and at any a n g le ; they will rem ain rig id  w ith an 
8 ton loaded boat, and they can only be operated by the govern­
ing wheel. No boat tackles or falls are used in the ship, these 
being all operated from the boat. The autom atic extension 
cannot become inoperative, and the davit m ust autom atically  
double itself in length  as it  is swung out. Once the
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boats, are out they  cannot be reached by any rush 
of passengers or crew, as each revolution of the con­
tro lling  wheel carried them  fu rth e r away from the  
side of the ship. The davits can, the inventor also 
says, be made so as to swing a boat clear of tbe biggest liner 
with perfect safety and ease of operation. These claims are by 
no means modest, but the idea does look well on paper, and it 
will no doubt have the serious attention of holders of existing 
patents when it reaches the stage of practical experim ent.

By inv ita tion , representative attendance was given a t the 
W hitechapel A rt G allery, where the M acpherson collection of 
m arine pain tings are on view. The opening was celebrated by 
S ir Jas . Caird, on F ebruary  14th. The collection is well worth 
seeing, and London is indebted to S ir Jam es for his kindness 
in  presenting so m any pain tings illustra tive of historic events 
and of those who were associated w ith  them  in the days of old. 
The catalogue is well illustra ted  and the pain tings well repro­
duced on a rt paper. The collection was on view at the G uild­
hall A rt G allery p rio r to the W hitechapel A rt G allery and is 
to be removed to Greenwich in April if the new H all is ready.

The B ritish  Industries F a ir  a t the W hite  C ity was opened 
on F ebruary  18th, and o\ir representative v isit was on the 
19th. There are a large num ber of exhibits, most of them  
being in  connection w ith domestic appliances, clothing, office 
fittings, w ith the latest typew riters, m ultip liers, pens, pencils, 
eltc ., herbalists and chemists show w hat can be done to cure 
various ailm ents. The gramophones and records have a good 
show, and one h ighly  a ttractive collection was in the clear ru s t­
less steel stalls, the various articles being well made to please the 
eye and incite purchasers. Several sh ipping  companies have 
exhibits, and the Dominions have very good shows of th e ir

The Ideal Home E xhib ition  a t O lym pia was opened on 
F ebruary  26th, when, as usual, we were represented. The 
different types of houses on view w ith the labour-saving app li­
ances appealed to m any. The gardens well la id  out w ith  bud­
ding fru it trees, flowers and ornam entations gave pleasure to 
the onlookers. The area is m uch extended in the gallery , and 
to those interested in  the  exhibits referred to in  the Press and 
the catalogue. Olympia is w orth a visit.



150 NOTES.

The Royal Society of A rts desires to call atten tion  to the 
Thos. Gray M emorial T rust Prizes for the Im provem ent and 
Encouragem ent of N avigation.

U nder the will of the late Thomas L . Gray, the R oyal Society 
of A rts has been appointed residuary legatee of his estate for 
the purpose of founding a memorial to his fa ther the late 
Thomas Gray, C.B., who was for m any years A ssistant Secre­
tary  to the Board of Trade (M arine D epartm ent).

The objects of the T rust are “  The advancem ent of the 
Science of N avigation and the Scientific and educational in ­
terests of the B ritish  M ercantile M arine.

The Council now offer the following prizes: —
P r iz e  f o r  a n  I n v e n t i o n .

(i) A prize of £150 to any person who m ay bring to th e ir 
notice a valuable im provem ent in  the Science or P ractice of 
Navigation proposed or invented by him self in the years 1928 
and 1929.

In  the event of more th an  one such im provem ent being ap­
proved, the Council reserve the rig h t of dividing the am ount 
into two or more prizes a t th e ir discretion.

Competitors m ust forward th e ir proofs of claim  on or before 
December 31st, 1929, to the Secretary, Royal Society of A rts, 
John  Street, Adelphi, W .C .2.

P r iz e  f o r  a n  E s s a y .

(ii) A prize of £50 for an essay on the following su b jec t: —
“  You are overtaken by a revolving storm. Discuss the

hand ling  of a low-powered steam er from  the  tim e of the first 
indication of the approach of the storm u n til the storm has 
passed, supposing the ship to be in (a) the safe semicicle, (6 ) 
the dangerous semicircle, and (c) the direct path  of the storm ’s 
centre.’'

Competitors m ust send in their essays not la te r than  Dec. 
31st, 1929, to the Secretary, Royal Society of Arts, a t the above 
address.

The essays m ust be typed or clearly w ritten . They must be 
sent in under a motto, accompanied by a sealed envelope enclos- 
the au th o r’s nam e, which inus't on no account be w ritten on the 
essay. A breach of th is regulation will result in disqualifica­
tion.

The Judges will be appointed by the Council.



NOTES. 151

The Council reserve the rig h t of w ithholding the Prize or of 
aw arding a sm aller P rize or Prizes, if in  the opinion of the 
Judges no suitable invention or essay is subm itted.

The Council also reserve an option on the copyright of the 
successful essay.

Gr. K. M e n z i e s , Secretary.

References have been made and questions raised by members 
in  the R eading Rooms as to the Development of the  steam 
engine during  the last 60 years. The Presidential address of 
M aurice S. Gribb, C .B .E ., to the N orth E ast Coast In stitu tio n  
of Engineers and Shipbuilders dealt w ith the subject in a verv 
in teresting  way and carried our thoughts back to the Aberdeen, 
and to an opportunity  afforded by inv ita tion  to examine the 
boilers afte r nearly  1 2  m onths service, when due for survey.

A nother question has been re the m anufacture of ball bear­
ings. W e paid a visit to the works some years ago to examine 
the process of m anufacture from start to completion. In  “ The 
M achinery M arket ” of November 30th, there is an illustra ted  
description of the works of the Skef'ko Ball B earing Co., giving 
the whole process of m anufacture in an in teresting  way.

T it a n ic  E n g i n e e r i n g  S t a f f  M e m o r ia l  F u n d .— The Com­
m ittee has pleasure in acknowledging £1  Is. from Mr. J .  C. 
Mitchell (Member), and 12/6 from Mr. W . R. Moitie (Associate).

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

Boiler Explosion Acts.
R e p o r t  N o . 2922. S .S .  Cragness. O.N. 144728.

Report No. 2922 refers to explosions which occurred on 
board the Cragness, from the port and starboard m ain steam 
pipes. The investigation of the causes and the report made 
were by M r. E. F . Moroney, Cardiff. The pipes from each of 
the three m ain boilers joined in a common junction  piece a t­
tached to the steam regu la ting  valve on the m ain engines. 
Each pipe was five inches in terna l diam eter, solid drawn 
copper 3 /16th  inch thick, w ith gunm etal flanges 10J inches 
diam eter, Jin. thick, having eight bolts fin . diam eter on a 
p itch  circle 8 |  inches diam eter. Bends to allow for expansion 
and vibration were provided and the pipes were arranged with 
a fall of about 1 1  inches between the engine and the boiler stop 
valves.
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The orig inal pipes were supplied by the makers of the 
engines, Messrs. B lair and Company, L im ited, Stockton-on- 
Tees, when the vessel was new in  1924. These pipes were re­
placed on the port and starboard boilers by new pipes, a t Grays 
H arbour, U .S .A ., in December, 1927.

W hen the vessel was on the voyage between Yokohama and 
San Francisco, where she arrived on the 6th  December, 1927, 
the two steam pipes gave way, the failures occurring w ith in  a 
period of about three days. Tem porary repairs were effected 
by the ship’s engineers. On arrival a t San Francisco the de­
fective ends were removed and short pieces of pipe were in tro ­
duced to make up the length  required. On the voyage from San 
Francisco to P ortland , Oregon, the port and starboard pipes 
again failed a t the necks next to the new short pieces. The 
short pieces were removed and replaced w ith sleeve pieces 
brazed to the ends of the pipes. A fter the voyage to Yokohama 
the vessel was re tu rn ing  lig h t to Grays H arbour, TJ.S.A., when 
the port and starboard m ain steam pipes again gave way at the 
necks. Tem porary repairs were effected as before by the ship’s 
engineers. A fter this, a t Grays H arbour, the two pipes were 
renewed. No fu rth e r repairs were effected u n til the vessel 
arrived at Cardiff on W ednesday, the 16th May, 1928. A very 
serious defect in the neck of the starboard pipe sim ilar to the 
previous cases was then  discovered and all the m ain steam 
pipes were renewed.

The pipes have been under the supervision of Surveyors to 
the B ritish  Corporation R egistry  of Shipping, who witnessed 
the repairs and hydraulic tests on completion.

The vessel, including the boilers and m achinery, was insured 
w ith U nderw riters a t L loyd’s.

The explosions did not result in  any th ing  more serious hap­
pening th an  the escape of steam through the cracks in the necks 
of the pipes, on each occasion when failure occurred.

The failures of the pipes were due to the movement and v i­
bration of the m ain engines, through the insufficiency of the 
foundation bolts securing the bedplate to the tank  top, when the 
vessel was lig h t and labouring in  heavy seaways.

The S.S. Cragness is a cargo vessel of 4,809 tons gross ton­
nage, b u ilt by Messrs. J .  L . Thompson and Sons, L im ited , 
Sunderland, in 1924. The m achinery was supplied by Messrs. 
B la ir and Company, L im ited, Stockton-on-Tees. Steam is gen­
erated by three single-ended boilers, a t a working pressure of
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180 pounds per square inch, using coal or oil fuel as required. 
The m ain engines are of the ord inary  single-screw inverted 
direct-acting  m arine type. The trade in  which the vessel was 
engaged necessitated a large am ount of runn ing  in ballast trim , 
and in  consequence of encountering bad w eather and heavy 
seas, there was considerable racing and vibration of the m ain 
engines. The bed-plate holding dowrn bolts were insufficient 
to hold the engines securely, and the movement of the engines 
caused repeated fa ilu re  of the port and starboard m ain steam 
pipes, which fractured a t the necks of the flanges ad jo in ing  the 
branch piece on the engines, in  tbe same position on each oc­
casion. The vessel left Cardiff in  M arch, 1927, and afte r an 
extended voyage re turned  to th a t port in May, 1928.

The trouble w ith the bedplate holding down bolts began 
early in the voyage, bu t it became more pronounced when the 
vessel was in ballast trim , between Jap an  and the U .S .A ., 
necessitating the engines being frequently  stopped a t sea in 
order to tigh ten  up these bolts. I t  was during  th is p a rt of the 
voyage th a t the port and starboard m ain steam  pipes gave way. 
These pipes cracked a t the necks im m ediately behind the 
flanges. Tem porary repairs were effected a t sea by cropping 
the pipes, boring out the flanges to fit the pipes, beading over 
the pipes on to the loose flanges, and inserting  filling pieces to 
make up the length . On arrival a t San Francisco the holding 
down bolts were attended to by the sh ip ’s engineers, and the 
m ain steam pipes were sent ashore to be annealed and have the 
flanges re-brazed. Short lengths of pipe w ith flanges were 
fitted to make up the length. A fte r leaving San Francisco for 
P o rtland , Oregon, bad w eather was again encountered and 
fu rth e r trouble w ith the holding down bolts and steam pipes 
tvas experienced.

A t P ortland  the short lengths of pipes were removed and 
replaced by sleeve pieces brazed on to the ends of the port and 
starboard m ain steam  pipes to make up the orig inal length . 
The holding down bolts were again attended to by the sh ip’s 
engineers. H ere the vessel was loaded for Yokohama. On 
this voyage a cyclone was encountered, and although trouble 
with the holding down bolts and m ain steam  pipes again took 
place, no th ing  could be done u n til the w eather abated. I t  was 
then found th a t several of the bolts had broken. At Yokohama 
the vessel was dry  docked, b u t no th ing  was done by the repairers 
to the holding down bolts. R etu rn ing  to Grays H arbour, 
U .S .A ., in ballast trim  and again encountering bad w eather
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w ith consequent racing and vibration  of the engines, the bed­
plate moved on the tank  top, loosening and breaking some of 
the bolts, also fractu ring  the steam  pipes which were tem ­
porarily  repaired a t sea as before. On arrival a t Grays H arbour 
new m ain steam pipes complete for the port and starboard 
boilers were made and the holding down bolts were attended to 
by shore workmen. L arger bolts wTere fitted in the bedplate 
corner stops, and about seven bolts renewed, which was all th a t 
could be done in the tim e available. The vessel was then 
loaded for Newcastle, New South W ales. Trouble w ith the 
bedplate moving was again experienced, but the vessel reached 
port w ithout fu rth e r m ishap. A fter the vessel left Newcastle 
in  ballast trim , the trouble w ith the holding down bolts and 
steam pipes recurred. A small je t of steam was noticed issuing 
from the neck of the starboard main steam pipe, bu t the vessel 
reached San Francisco safely. The foundation bolts were here 
attended to by the shore repairers, bu t nothing was done to the 
steam pipes. The vessel then proceeded to Vancouver to load 
g ra in  for R otterdam . On the voyage to Panam a, the leakage 
from the starboard m ain steam pipe gradually  became worse, 
but nothing was done to the pipe, and the vessel continued on 
her voyage, arriv ing  a t R otterdam  w ithout fu rth e r mishap. 
A fter discharging, the vessel left R otterdam  on Saturday, the 
12th May, a t 10 p .m ., and arrived in Cardiff on W ednesday, 
the 16th May, 1928.

The starboard steam pipe when removed showed at the neck 
two very serious fractures, each about four inches long, dia­
m etrically  opposite. These were open about 1 / 16th inch. The 
original pipes as supplied by the builders, Messrs. B lair and 
Company, L im ited, had a special type of reinforced neck, 
which consists of a longitudinally  brazed copper sleeve of the 
same thickness as the pipe, about 4 |  inches long, fitting  easily 
over the pipe end and brazed into a recess formed in  the back 
of the pipe flange as indicated on the plate. This system has 
been in use by Messrs. B lair and Company, L im ited , for m any 
years, and is still being used. I t  has, however, the disadvan­
tage of hid ing defects which m ay develop in the pipes under the 
sleeves.

The whole of the pipes have now been renewed and larger 
expansion bends fitted, and w ith the proper securing of the 
main engine bedplate to the tank  top, it is hoped to avoid a 
recurrence of the trouble.
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Observations of Mr. A . E . L aslett, the Engineer 
Surveyor-in-C hief.

Defective m ain engine holding down bolts perm itted  ex­
cessive movement of the engines, particu larly  when the vessel 
was in  lig h t trim  and during  heavy w eather. The steam  pipes 
referred to in this report were arranged w ith  a very moderate 
degree of flexibility th a t m ight have been sufficient to 
avoid undue stresses resu lting  from  tem perature changes 
only, bu t they  were not sufficiently flexible to allow 
for excessive movement of the engines. I t  will be 
observed th a t the m ain steam pipe from the centre boiler, 
which was very m uch more flexible than  those from the port 
and starboard boilers, was not affected, and th a t the starboard 
pipe, which was the least flexible of the three, gave the most 
trouble. The owners were well advised, in renewing the pipes, 
to provide la rger expansion bends.

R e p o r t  No. 2930. S.S. E nterprise. O.N. 119217.
R eport No. 2930 was compiled and the investigation into the 

circum stances was made by M r. C. H . Thirkell, Cardiff. The 
explosion occurred on the boiler of the S.S. Enterprise.

The boiler is of the cylindrical m u ltitu b u lar m arine type, 
16ft. 6 ins. external diam eter, and l i f t ,  in length . The shell 
p lates are of steel 1 5 /32nd inches thick, and the boiler was 
designed for a working pressure of 160 lbs. per square inch. 
There are four p lain  furnaces of the w ithdraw able type and the 
usual m ountings are fitted.

The boiler was made by The N orth  E astern  M arine E ng i­
neering Company, L im ited, a t th e ir Sunderland works in 1905 
and was, therefore, about tw enty-three years old.

The vessel was purchased by the present owners in M arch, 
1922. Since th a t date the following repairs have been executed 
to the b o ile r :— In  Ju n e , 1922, the bottom  rivets in the port 
lower combustion cham ber back seam were renewed, and th e  
seam welded for about 18ins. In  December, 1922, owing to 
leakage, the seam was again re-riveted and the welding re­
newed. This repair was not quite satisfactory and the welding 
was added to in F ebruary , 1924, and again in  F ebruary , 1925. 
In  Ju n e , 1927, it  was decided to renew p art of this combustion 
cham ber back and bottom, and a piece of the  back plate m easur­
ing  4ft. 6 ins. by 31ins. was cut out, and a new plate flanged, 
fitted and riveted, the  butts being electrically  welded. Eleven
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screwed stays in  way of th is patch  were renewed and a portion 
of the combustion cham ber bottom plate m easuring 6ft. 4ins. 
by 28ins. was cut out and renewed in  two pieces, the butts and 
the landing  edges of the plates adjo in ing  the repair being elec­
trica lly  welded, and two screwed stays between port and s ta r­
board lower chambers renewed. In  the starboard lower com­
bustion cham ber one stay tube and four screwed stays were 
renewed, a defective edge of the tube hole b u ilt up and a small 
fracture in the landing edge of the back plate welded.

Tlii ee bottom manholes were bu ilt up and m anhole doors re­
fitted, and two small patches on the back end of the boiler 
caulked. On the completion of the above repair the boiler was 
subjected to a hydraulic test.

In  December, 192T, it was discovered th a t the seams adjacent 
to the new plates in  the port lower combustion cham ber were 
leaking sligh tly  and a small portion of the welding was porous. 
The defective welding was renewed, the seams where leaking 
were electrically welded and two rivets were caulked.

The boiler was inspected periodically by the Engineer Super­
in tendent, Mr. F . Adie, who last inspected the boiler in 
December, 1927. I t  was classed w ith L loyd’s R egister of 
Shipping and was last inspected by one of th e ir surveyors at 
South Shields in Ju n e , 1927.

The vessel, including the boiler, was insured w ith L loyd’s 
U nderw riters.

The lower part of the neck of the lower port furnace frac­
tured  for a length of about fourteen inches, and allowed the 
contents of the boiler to escape.

The explosion was caused th rough grooving at the root of the 
short radius of the bottle neck, a ttribu ted  to stra in ing  of the 
m aterial due to stresses set up by the expansion and contrac­
tion of the furnace. This action m ust have been proceeding 
over a considerable period before the plate fractured.

The S.S. Enterprise  is a vessel of 1,114 tons gross, b u ilt in  
1905, the propelling m achinery consists of a single set of trip le  
expansion condensing engines, steam  being supplied by one 
boiler working under a pressure of 160 lbs. per square inch

The voyage during  which the explosion occurred commenced 
a t B urry  P ort on the 6th  M arch, when the vessel left w ith a 
cargo of coal for Rouen. W hile proceeding up the  R iver 
Seine on the 8th  M arch, the Chief Engineer, Mr. Shipley, who 
holds a F irs t Class Certificate of Competency, was in the engine
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room when he was inform ed by the fireman on duty  in the 
stokehold th a t w ater was pouring out of the centre port ashpit 
following a slight report. The Chief E ngineer visited the 
stokehold, and seeing the quan tity  of w ater escaping, gave 
orders to draw all the fires at the same tim e he opened the 
ex tra  feed cock and started  the aux iliary  feed pumps on to 
the boiler. The water, however, was rap id ly  fa llin g  and in 
about three m inutes it  was out of sight in  the w ater gauge glass 
and the M aster was inform ed th a t all fires were drawn and it 
was only possible to proceed so long as the steam  pressure, 
which was fa llin g  rap id ly , would allow. At about 12.15 p.m . 
the engines stopped and the anchor was dropped.

The vessel was afterw ards towed up the river to Rouen and 
the boiler, having been opened out in  the m eantim e, was sur­
veyed by one of the Surveyors to L loyd’s R egister, and the 
fractu re was electrically  welded.

On the passage from  Rouen to Goole a sligh t leak developed 
on the fron t end plate where it  was flanged to take the bottom 
of the lower starboard furnace and the passage was completed 
on a reduced steam  pressure. A t Goole the boiler was again 
opened out and was inspected by one of the Surveyors 
to L loyd’s R egister and also by one of the Board of Trade 
Surveyors, who reported th a t, on g u ttin g  out th is defect p re­
paratory' to w elding, the fracture was found to extend over a 
leng th  of twenty-five inches and th a t fu rth e r grooving was 
found on the flange of the end plate on the top side of the 
same furnace, also on the end plate where flanged to the lower 
part of the port lower furnace. These defects were welded in 
Goole.

The S.S. Enterprise  is mostly engaged in m aking short voy­
ages to C ontinental ports and is ly ing  under banked fires fre­
quently  and for com paratively lengthy  periods, and tak ing  
this into consideration in addition to the long itud inal stiffness 
of the furnaces and the age of the boiler it  is not surprising  to 
find th a t the plates are showing signs of distress, and the boiler 
should receive careful attention and inspection.

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

C ircular furnaces such as are used in  m arine boilers are often 
subject to fa tigue due to heavy stresses imposed on the flanges. 
This effect was very marked in th is case as the furnace was 
plain  and the whole of the movements due to variations of tem ­
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perature were concentrated on a contracted neck formed a t the 
back end. Furnaces w ith the necks contracted to facilitate 
removal are generally  corrugated. This improves the longi­
tud inal flexibility, and the stresses due to expansion are less 
localised and therefore less severe on the ends.

R e p o r t  No. 2936. S.S. Kingsdon. O.N. 120461.
Report No. 2936, based upon the investigation conducted bv 

M r. J .  R . 1). McCoy.
The boiler was of the cylindrical m u ltitu b u lar m arine type, 

single-ended, 16ft. 6 ins. mean diam eter, and 1 0 ft. 6 ins. in 
length. The shell plates were of steel l^ ins. thick, and the 
boiler was designed for a working pressure of 165 lbs. per sq. 
inch. There were four p lain  furnaces, and the usual m ount­
ings were fitted, including safety valves.

The boiler was made by The Clyde Shipbuilding and E n g i­
neering Company, L im ited, P o rt Glasgow, in 1904, and was 
therefore 24 years old.

The following repairs were executed in  F ebruary , 1928: — 
Leaky and defective landing  edges at front end of shell plate 
and at front end of starboard low furnace were bu ilt up by 
electric welding. Several leaky and defective rivets in the 
la tte r  seam were hardened up and caulked. The in ternal 
flanges of the three bottom manholes, badly corroded, were 
built up by electric welding, and the doors refitted.

The boiler has been inspected by the Superintendent E n g i­
neer, M r. N. H . Reed. I t  was classed w ith L loyd’s R egister 
of Shipping, and was last inspected by one of th e ir Surveyors 
a t W illing ton  Quay on the 23rd F ebruary , 1928.

The vessel, including the boiler, was insured w ith L loyd’s 
Underw riters.

The front lower end plate flanging attached to fore end 
of port low furnace fractured  through at the knuckle on the 
port top side for a length  of about l l in s . ,  allowing the con­
tents of the boiler to escape.

The explosion was caused by the failure of the end plate at 
the flange due to fatigue from the a lte rn a tin g  stresses set up by 
tne expansion and contraction of the plain furnace.

The S.S. K ingsdon  was a vessel of 1,228 tons gross, b u ilt in 
1904. The propelling m achinery consisted of a single set of 
trip le  expansion condensing engines, steam being supplied by 
one boiler working under a pressure of 165 lbs. per square inch.
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The voyage during  which the explosion occurred commenced 
a t Swansea on the 2nd A pril, 1928. The vessel had discharged 
her cargo and left Tarranova at about 5.30 p.m . on 21st A pril, 
1928, in ballast for Torrevieja. A t about 9.30 p.m . on the 
same day the fireman on watch in the stokehold reported to 
the Chief E ngineer, M r. John  Sullivan, th a t leakage was 
coming from the port low furnace fron t. The leakage in ­
creased u n til a t about 1 0 . 2 0  p .m . it  was found th a t the aux i­
liary  pum p could no longer cope w ith the loss of w ater, and 
the fires were drawn. The furnace fron t was removed and a 
fracture about l l in s .  in  length  and open about 1  / 16th. inch 
was found in the front end plate where flanged to take the 
furnace. A la te r exam ination showed the crack to extend on 
the inner (water) side of the flange, partly  through the p late 
for a leng th  of about five inches each way. A t about 9.30 a.m . 
next day the vessel was towed to a safe anchorage by the yacht 
Crusader, and la te r to M arseilles, where the boiler was opened 
out and surveyed by one of the Surveyors to L loyd’s R egister. 
The fracture was electrically welded and the furnace, which 
was 2 |  inches down on the same side as the crack in  the plate, 
was faired.

The explosion was not of a violent natu re , bu t the escape 
of w ater into the furnace was sufficient to quench the fire in 
about th ree m inutes. The fa ilu re  of the plate is w ithout 
doubt a ttrib u tab le  to b reath ing  or pan ting  by expansion and 
contraction, probably contributed to by the collapse of the 
furnace which is said to have been down previous to the 
explosion.

In te rn a l exam ination of the boiler showed no distinctive 
grooving or cracking on the inner side of the end plate flanging 
to the furnaces, but there were appearances of active corrosion. 
A sim ilar crack, bu t of less ex ten t, of which I  have been unable 
to obtain particu lars, was said to have developed on the sta r­
board side of the starboard low furnace on a previous occasion, 
and had been repaired by welding. In  view of the age of the 
boiler and the stiffness of the p lain  furnaces long itud inally , i t  
is reasonable for the p late to show signs of distress and the 
flanging at the furnace mounts should receive careful atten tion .

Observations of Mr. A . E . Laslett, the Engineer  
Surveyor-in-C hief.

The construction of this boiler was such th a t  it did not 
allow sufficient flexibility  of the fron t end plate, so th a t fatigue
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stresses were set up in  the knuckles where the plate was flanged 
to take the furnace mouths which caused failure. W here p lain  
furnaces are adopted the arrangem ent of staying and flanging 
should be such th a t there is ample flexibility to provide for a 
movement under vary ing  tem peratures.

R e p o r t  No. 2967. S.S. M . J . Craig.
Report N o..2967. Explosion from a boiler in  the S.S. M. J . 

Craig, investigated and reported upon by Mr. N. S. Couch, 
Swansea.

The boiler is of the single-ended, cylindrical, m u ltitu b u lar 
m arine type, is made of steel and is worked under n a tu ra l 
d raught. I t  is 14ft. in diam eter and 10ft. 6ins. in length . The 
shell is 1 5 /32nd inches in thickness, the long itud inal jo in ts 
being treble riveted and fitted w ith double b u tt straps. The 
boiler was fitted w ith three furnaces of the "  D eighton ” cor­
rugated type, 3ft. 4ins. in  in terna l diam eter and 17/32nd 
inches in  thickness, and was designed for a working pressure 
of 180 lbs. per square inch.

The usual m ountings were provided, the spring-loaded safety 
valves being adjusted to lif t  a t a pressure of 180 lbs. per square 
inch.

The boiler was made by Messrs. John  G. K incaid and Co., 
L td ., Greenock, in  the year 1921, and was therefore about seven 
years old.

No im portant repairs appear to have been made.
The boiler was inspected periodically by the Surveyors to 

L loyd’s R egister of Shipping, and the last inspection was made 
by Mr. W . E. W ebb, a t Cardiff, on the 22nd and 24th No­
vember, 1927. The boiler was also inspected by Mr. J .  F . 
Paysden, the Chief Engineer of the vessel, on the 11th Ju ly , 
1928, at Garston, a fte r it  had been cleaned.

The boiler was insured w ith L loyd’s U nderw riters.
The explosion was not of a violent nature . The crown of 

the centre furnace a t the six th  corrugation from the furnace 
m outh bulged inwards 3 |  inches and in  the centre of the bulge 
the plate craked circum ferentially  for a length of two inches, 
through which there was a leakage of water.

The explosion was caused by an accum ulation of scale on the  
furnace crown which allowed the p late to be overheated.
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The M . J . Craig is a vessel of 605 tons gross engaged in  the 
cargo home trade, and propelled by trip le  expansion engines 
tak ing  steam from  one single-ended boiler working a t a pres­
sure of 180 lbs. per square inch.

The vessel left St. B rieux at 6 p .m . on the 13th October, 
1928, bound for Cardiff. A t 10 p.m . on the same day the Chief 
Hingineer was inform ed by the Second Engineer, who was on 
watch, th a t the centre furnace had collapsed. The form er 
went below and found on opening the furnace door th a t  a bulge 
had formed on the furnace crown, from the centre of which 
water was escaping. He inform ed the m aster and it was de­
cided to ru n  for Swansea. The pressure was reduced to 130 lbs. 
per square inch, and an endeavour was made to salt up the 
fissure by pum ping sea w ater into the boiler. In  about three 
quarters of an hour the leak had stopped, bu t at three o’clock 
the following m orning w ater was seen to be issuing from the 
fractu re , and sea w ater was again pumped into the boiler, 
which, it is stated, once more stopped the leak. At 9 a.m . it 
was seen th a t both the wing furnaces had also bulged. The 
vessel, however, reached Swansea th a t evening and docked the 
next m orning, the 15th October, when the boiler was blown 
down.

I  visited the vessel on the 17th October, and found the 
furnaces thickly encrusted with scale and the boiler generally  
d irty . A piece of scale which I  detached from the bulged 
portion of the centre furnace measured § inch in thickness, 
while th a t on the port and starboard furnaces was j in .  and 
|in .  in thickness respectively. There was also evidence of a 
considerable am ount of m uddy deposit about the boiler. In  
addition to the local bulges which are shown on the accom­
panying P la te , the crown of each furnace was down, the m axi­
mum deflection being— port furnace l^ in s ., centre furnace 
l | i n s . ,  and starboard furnace l^ in s. These deflections are 
indicated by dotted lines on the furnace sections (see P la te).

The boiler was last scaled in Ju ly , 1928, and was inspected 
by the Chief E ngineer on the 11th of th a t m onth. I t  wras the 
practice to clean the boiler every th ree m onths, so th a t cleaning 
was about due when the explosion occurred. F resh  w ater was 
not carried in the vessel for boiler purposes, and the feed m ake­
up was taken from the sea. O pportunity  was taken, however, 
when the vessel was in fresh w ater to freshen up the boiler, and 
th is was done on seven occasions between the date of filling up 
after cleaning in Ju ly  and the 27th September. The Chief
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Engineer stated th a t he took the density on the m orning of the 
l3 th  October, and the salinom eter reading was 3/32nd.

The presence of mud in the boiler was doubtless due to the 
fact tha t it was often necessary to pump water into it when the 
vessel was on or near the bottom while in port.

Observations of Mr. A . E . Laslett, the Engineer 
Surveyor-in-Chief.

The crown of the three furnaces of the boiler collapsed 
through overheating caused by the presence 011 the surfaces of 
very thick scale, in  one instance stated to have been | i n .  thick. 
As the boiler was fed w ith sea water, rap id  incrustation should 
have been expected and considerable risk of damage by over­
heating had been incurred in fixing the interval between the 
scalings at three months. The case is an illustra tion  of the 
hard conditions under which the boilers of m any of these small 
home trade vessels are run, and the results m ight have been 
much more serious.

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

Books added  to the Library.

B ritish  E ngineering Standards Specification No. 193, 1929. 
- -B r it is h  S tandard W hitw orth  (small hexagon) B .S .W ., 
b righ t hexagon bolts, nuts and set screws, sp lit pins, washers 
and studs.

The Motor Boat M anual.”  9th edition. Presented by The 
Temple Press, 5/15, Rosebery Avenue, E .C .l.

The Year Book of Scientific and Learned Societies of Great 
Britain and Ireland. Purchased from Messrs. Clias. Griffin and 
Co., 42, D rury  Lane, W .C .2.



Election of Members.

List of those proposed and elected at Council Meeting of
M arch 4th, 1929: —

Members.

Thom as W illiam  Benson, Lyncliff, Egrem ont Prom enade, 
W allasey.

W illiam  W oodyer Buckton, B .A ., 131, V ictoria S treet, 
W estm inster, S .W .l.

John  Charles Budd, 12, W oodland Grove, Rock F erry , 
B irkenhead.

W illiam  Cornell, E n g r.-L t., R .N .R ., K ent House, W arley , 
Brentwood, Essex.

W ilfrid  Goddard, 58, Chelsea Road, Southsea, H ants.
Em m anuel Griffith, E ry ti View, Ireg arth , Bangor, C arnar­

vonshire.
F ran k  M orten H enri Jones, 132, B urn t Ash Road, Lee, S .E .
H arold  Leaity , 117, Broadfield Road, H ith e r Green, S .E .6 .
John  Duncan M acintyre, 17, Kenners Dene, Tynem outh, 

N orthum berland.
Charles E dgar Melville, 41, Mallaby Street, Birkenhead.
Lionel Cecil Samuel Noake, E ngr.-L ieut.-C om dr., R .N .,

H .M .S . Medway, cjo  V ickers-Armstrongs, L td ., Barrow- 
in-Furness.

A rth u r Douglas Renwick, York House, 5-7, St. M ary Axe, 
E .C .3.

Adam Simpson, 7, G reat W inchester S treet, E .C.2.
George Douglas S later, Brodstone, L lw yn-y-grant Terrace, 

Peny lan , Cardiff.
W illiam  Easton Sm art, 01, Oxford S treet, South Shields.
Laurence Turner, Engr.-C om dr., R .N ., The Laurels, Abbey 

Road, B arrow-in-Furness.
Horace U rban  W adley, St. Brelades, Bellevue Road, 

W ivenhoe, Essex.
hLarold V ictor W alker, 65, Rockfield Road, Anfield, Liverpool.

1 6 3



164 E L E C T IO N  OF M EM BERS.

Companion.

N aism ith Douglas Bruce, 12, Lom e Street, Glasgow, S .W .l .

Associate Members.

Guy N. W atts, P .O . Bos 259, G .P .O ., Freetow n, Sierra Leone, 
B .W .A .

Associate.

Andrew M artin  Leiper, 70, Nelson Street, Aberdeen.

Transferred from  Associate M ember to Member.

John  Johnston Robertson, 14, H endford Grove, Yeovil, 
Somerset.

Board of Trade  Examinations.

List of Candidates who are reported as having passed examina­
tion under the provisions of the Merchant Shipping Acts.

For week ended 16th February 19 29 :—

NAM E.

J e n k in s ,  J o h n  H .  ... 
O 'M a y , W i l l i a m  H .
G  r a t  w ic k , L e s lie  S . 
C o n s ta n t ,  A m o s  R . 
H a r r i s ,  I v o r  G . 
B e r r y m a n ,  G e o rg e  ... 
S m i th ,  W i l l i a m  I .  ... 
G e o rg e , W i l l i a m  E .  
H o w ie , Jo lhn  F .
M itd h e l l ,  H u g h  B . ... 
W in n in g ,  R o b e r t  ... 
A n d e r s o n ,  S t e w a r t  A . 
R i tc h ie ,  A le x a n d e r  
D o n a ld s o n ,  A le x a n d e r  S. 
S y k e s , T h o m a s  I .  ... 
H a g a n ,  A lf r e d  N . ... 
J a c k s o n ,  K e n n e th  E .
L e e , R o b e r t  ................
W o o d ru ff ,  G e o rg e  G . 
H e a n e y ,  A le x a n d e r  M . 
K y ffm , E d w a r d  
K e n d a l l ,  J o h n  P .  ...

GRADE.

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

1.C.
2.C. 
2.C. 
2 .C .9 p

l .C .M .E .
l .C .
l .C .
I . e .
l .C .
1.C .
2.C. 
2.C. 
2.C. 
2.C. 
2 .C .

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

l .C .M .

PORT OP EXAM INATIO N. 

C a rd if f

G la sg o w

L e i th

L iv e rp o o l
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F o r w eek ended 16th F ebruary  1929—continued

NAM E. GRADE. PORT OF EXAM INATIO N.
D a n ie l, W ill ia m  G. 2.C. L iv e rp o o l
M a rs h a ll ,  E d w a rd  T . 2.C. ,,
M c L e n n a n , K e n n e th  J .  M. 2.C. »»
■Crockett, W ill ia m  N . 2.C. S o u th a m p to n
S m ith ,  N o rm a n  ............... l.C .

N o r th  S h ie ld sH e d le y , C h r is to p h e r  J .  ... l.C .
Inn&ss, Jolhn G ...................... 2.C. ,,
H a ll ,  W ill ia m  E .................... l.C .M . ,,
M a r r ,  W a l te r  L ...................... 2.C.M . •>

For week ended 23rd February, 19 29 :—

H ood , S am u e l M . ... l.C .M .E . L ive rp o o l
S h u ck , W ill ia m l.C .M .E . ,,
D aw es, H o ra c e  W . l.C . ,,
H ill ,  J a m e s  A. l.C . ,,
R e lp h , E r ic  W . l.C . >>
W oods, S ta n le y  L . ... l .C .
H e rk e s , E d w a rd  R . W . 2.C. ,,
Foye, R o b e r t l.C . G lasgow
G a lb r a i th ,  N e il i.e. ,,
M a cG re g o r, J a m e s  M. l.C . ,,
M cL ellan , K ennetih l.C . ,,
C la r k ,  G ilb e r t 2.C. ,,
G ralh am , S te w a r t  T . 2.C. ,,
W in g a te , G a b r ie l  ... 2.C. ,,
Begg, J a m e s  M. 2.C.M . ,,
B la c k m o re , W a l te r  H . l.C . L ondon
G la v in a , S a v io u r  ... l .C . ,,
M c G u in n ess , D o n a ld  E . l.C . ,,
de W o lf, Jolhn 2.C. ,,
S y d n ey -S m ith , V in c e n t 2.C. ,,
L it t le ,  B a sil W . l.C .M .E . N o r th  S h ie ld s
M u c k le , WTill ia m  H . l.C .M .E . ,,
D av iso n , W ill ia m  0 . l.C . ,,
M u n ro , Jolhn l.C . ,,
C la c k , G eorge R . ... 2.C. ,,
R a y , E r n e s t ............... 2.C. ,,
B ro w n , W ill ia m  E . 2.C.M. ,,
C u th i l l ,  W ill ia m  ... l.C . S u n d e r la n d
Sykes, T h o m a s A. ... l .C . >3

E lsd o n , J o n a th a n  S. 2.C. y»
K n o x , J o h n  ............... 2.C.

For week ended 2nd March, 19 2 9 :—

F lo y d , P e rc y  G. l.C . C ard iff
J e n k in s ,  E lw y n  T . l.C . ,,
J a r m a n ,  D a v id  E . ... 2.C. ,,
K en n ed y , R o b e r t  E . l.C . G lasgow
R e ad , E d w a rd  C. ... l.C .
G laog , J o h n  C. 2.C.
M c A rth u r , J a m e s  ... 2.C.
T a y lo r , H u g h  E . P . 2.C. ,,
T h o m , W illia m 2.C. ,,
M a c K in n o n , J o h n  ... l .C .M .E .
O’S hea, W illia m l.C .M .E . ,,
S co tt, W ill ia m  H . ... l.C .M .E . „
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For week ended 2nd March, 1929—continued.

NAM E.
A lla n , J a m e s  S.
B oyd, S am uel 
M ills , Jo h n  M. 
B am fo rtlh , Joseplh F . J .  
D a la is , P a u l  A. E . 
W ilk in so n , H e n ry  W . 
C la rk , Ja m e s  A.
D elves, Sydney  P . ... 
H a n n a h ,  E alp lh  A. 
L e th b rid g e , F r a n k  N . 
W ilso n , F ra n c is  S. ... 
K ep p ie , G eorge B . ... 
M o u a t, Jolhn 
T h o m p so n , H e r b e r t  E . 
K e r r ,  Jolhn M.
Q u in n , C h a rle s  W . 
P e a rso n , H a ro ld  S. 
F re n c h , T h o m as 
G id n ey , H e n ry  
N ich o lso n , W ill ia m  0 .  
P r in g le , J a m e s  
S co tt, W illia m  H . ... 
S m ale , W ill ia m  E . 
W ill ia m s , Isa a c  L . 
W ilso n , J o h n  A. 
A nd erso n , E o b e r t  M. 
H a m p to n . W illia m  S. 
S im pson , T h o m a s H . 
W illia m s , J o h n  
L loyd , J o h n  E .

GRADE.
l.C .M .E .

1.C.
2.C. 
l.C . 
l.C .
1.C.
2.C. 
2.C. 
2.C. 
2.C. 
2.C.

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

2.C.M.
1.C.
2.C. 
2.C. 
2.C. 
2.C. 
2.C. 
l.C . 
l.C . 
l.C .
1.C.
2.C. 
2.C. 
2.C . 
2.C.

l.C .M .E .

PORT OF EXAM INATION.. 
B e lfa s t 

»>
L ondon

L e ith

S o u th a m p to n  

N o r th  S h ie ld s

L ive rp o o l

For week ended 9th March, 1 9 2 9 : -

B u rro w s , A lb e r t  
T h u rs to n , E d w in  K . 
W alm s le y , D u g a ld  L . 
M acd o n a ld , Jolhn ... 
A lliso n , Jolhn 
B lack , C h a rle s  H . ... 
E w in g , Ja m e s  
G a u ld , G ordon  
K in g , W ill ia m  B. ... 
M a rlb o ro u g h , E r ic  
B enson , G eorge E . ... 
G ill, J o h n  P . 
G oo d rich , A r th u r  E . 
H ugihes, A lb e r t  W . 
J a m e s , G eorge G . ... 
W illia m s , G ordon  C. 
H an so n , A r th u r  W . 
M itc h e ll, J a m e s  H . 
E o b in so n , J a m e s  A . 
C a rn e s , C h a rle s  H . 
M a rs h a ll ,  A r th u r  D . 
N e lso n , A r th u r  H . 
H a l l ,  E o b e r t  
L u n d , H o ra c e  
M cK ie, D o n a ld  
S m ith , J a m e s

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

1.C.M. 
l.C . 
l.C .
1.C.
2.C.

2.C.M . 
2.C.M.

2.C .
2.C.

2.C.M.
1.C.
2.C. 
2.C. 
2.C . 
l.C .
1.C.
2.C . 
2.C. 
2.C . 
l.C . 
l .C . 
l.C . 
l.C .

L ondon

G lasgow

London

L ive rp o o l
»>

H u ll

»»
N o r th  S h ie ld s
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For week ended 9 th  March, 1929—continued.

N A M E .

D ix o n , J o h n  G . 
N ew to n , R o b e rt 
C lee t, G eorge S. 
S im p so n , R o b e rt A . 
C h ick e n , N o rm a n  .. 
C r isp , E d w a rd  B. .. 
D av iso n , H e n ry  S. .. 
F a r ra g e ,  E d w a rd  .. 
G a rtlh w a ite , Jolhn .. 
H u n te r ,  G eorge 
K id d , C h a rle s  P . .. 
N ich o lso n , W a l te r  .. 
S tr ic k la n d , F ra n c is  
T a te , A r th u r  B.

G R A D E .

2.C.
2.C.

2.C.M.
2.C.M.

l.C .
l.C .
l.C .1 c.
1.C.
2.C. 
2.C. 
2.C. 
2.C. 
2.C.

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

N o r th  S h ie ld s

S u n d e r la n d

For week ended 16th March, 1929:-

P a lm e r ,  F r a n k  J .  ... 
R oss, J a m e s  B.
T re w , H a r r y  W . A. 
M o u ld , W ilf re d  L . ... 
C o rn ic k , H a ro ld  T . 
R o w la n d s , D a v id  J .  H . 
W ill ia m s , Jolhn N .
G a ll, A rtih u r  A. H . 
B ly th , J a m e s  
F ra s e r ,  I a n  M.
M itc h e ll , J a m e s  W . 
T u rn b u l l ,  R o b e r t  F . 
K elso , G eorge G. ... 
N ico l, A lla n  R .
M offatt, C olin  
L u m b y , E r ic  
C olsell, H e n ry  N . ... 
W a ll ,  A lb e r t  
M a cD o u g a ll, J o h n  ... 
B e rn e y , Jo h n  
C ooper, W ill ia m  ... 
M a te , R e g in a ld  E . ... 
R e ad , W illia m  
Sykes, P e rc iv a l  C. ... 
W a tte r s o n ,  C y ril  ... 
W e b s te r , J a m e s  
M a s te rs , D o u g las W . C. 
H a r r i s ,  A lf re d  E . ... 
T y re r ,  A r th u r  E . ... 
G irv a n , W illia m  
Hougih, E d w a rd  R . P . 
H a rv e y , J o h n  
M o rr is , A r th u r
B la c k , J o h n ...............
A b b o tt, E rn e s t  H . ... 
G ib b s , R oy M.
Aslhley, W il l ia m  R . 
C a m p b e ll, H o w a rd  V .

1.C .M .E .
2.C .M .E . 
2 .C .M .E .

1.C.
2.C. 
2.C . 
2.C.

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

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

l.C .
1.C.

1.C .E .
2.C . 
2.C. 
2.C. 
2.C. 
2.C. 
2.C. 
2.C. 
2.C.

2.C.M . 
l.C . 
l.C .
1.C. 

l.C .M .E .
2.C. 
l.C .
1.C.
2.C. 
2.C.

2.C.M .

L ondon

C ard iff

»>
G lasgow

>»

L ive rp o o l

L ondon

L iv e rp o o l
I/o n d o n

N o r th  S h ie ld s

L ondon

S o u th a m p to n




