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The C h a i r m a n  : I  welcome you to th is our first m eeting on 
the re-opening of the Session, and it  is a pleasure to have w ith 
us the au thor of the paper on the subject we have m et to con
sider ; the presence of Mr. A ustin, who has come from a 
distance (Newcastle) enhances its value, and I  have much 
pleasure in now calling  upon him  to read his paper.

E n g i n e e r s  in charge of M ultitubu lar Boilers will agree th a t 
sedim ent in  such boilers is most objectionable, and anyone 

called to survey them  looks w ith suspicion when he sees it 
present in abnorm al quantity  on its removal from the boilers.

I t  not infrequently  happens th a t furnaces become distorted 
w ithout the cause or the occasion being known, and observations 
lead to the belief th a t not a few accidents of this kind are attri-
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butable to the presence of sediment. As enquiries have revealed 
the fact th a t m any watch keeping engineers are but im perfectly 
aw are of the dangers arising from its presence in  the boilers, 
these lines are w ritten to point out where the risk of accident 
generally  arises.

I f  a vessel's boilers were always filled by hose from the shore 
the quan tity  of sediment found a t the time of cleaning would 
be very m uch less. I t  is, however, not always possible to obtain 
such water owing to the absence of facilities, while occasionally 
one hears of an objection on account of the expense. “  Needs 
m ust when the de’il drives.” The ship m ust sail, so the en
gineer is obliged to fill his boilers from the dock or river in 
which his ship is then lying.

A t such a time the water m ay appear quite clear as viewed 
from the deck, but appearances are deceptive. As an example, 
some double bottom tanks were filled with water from the St. 
Lawrence River as the ship was proceeding to sea. The water 
appeared to be clear, yet when the tanks were opened on this 
side several inches of silt were found on the tank  bottoms. I t  
m ust have come from the river, as when previously filled the 
tanks had contained sea water.

Blow-off cocks are placed so low down on the ship’s bilge th a t 
in m any docks they are in the immediate vicinity of the m ud 
of the dock bottom, and boilers filled in this way always get with 
the  water a certain  am ount of sediment. The engineer m ay 
have used every means in cleaning the boilers to ensure safety 
in working, but by filling them  as indicated he nullifies to a 
great extent all his care, and adm its a most insidious enemy. 
Once in the boilers sediment becomes a source of danger while 
they rem ain under steam. I t  settles down over the surface of 
the boiler bottom and its removal by blowing off from the bottom 
is not very effective, only th a t portion being ejected which lies 
w ith in  the stream  lines of the flowing water close to the mouth 
of the blow-off pipe.

The first occasion I  would m ention where risk arises from the 
presence of sediment is in  the act of raising steam . In  this 
operation tim e is essential. The danger from racking  strains 
caused by unequal expansion is so generally recognised tha t 
very few new boilers are now installed which have not the means 
of circulating the water w ithin when raising steam. The danger 
to the shell is one which looms largely in the eye of the engineer, 
and ofttim.es it is feared to the exclusion of another which he has 
overlooked. H e circulates to save the boiler shell from undue



strain , b u t in doing so brings into existence conditions which 
are detrim ental to the furnaces. The movements due to the 
circulation of the water w ithin the boiler disturb the sediment. 
I t  is thrown into circulation and flows w ith the w ater currents, 
whose course is liable to change w ith any local change of tem 
perature. I t  thus becomes a menace owing to the variable tem 
perature of the furnaces a t  such a tim e.
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Sketch showing the flow of the water currents.

A specific instance of this is shown by the practice of m any 
engineers who, when ra ising  steam, lig h t up the lower furnaces 
of a set of boilers before the wing fu rnaces; by this course avoid
ing as far as i t  is possible any inequality  of tem perature in  the 
structure of the boiler shell. I f  the centre furnace only is lit 
when the circulation of the w ater begins, the w ater rises by 
convection from the furnace C as shown by the fu ll lines on the 
sketch, and returns to the lower parts of the boiler via the wing 
furnaces. The com paratively cool surfaces of the nests of tubes 
in each of these furnaces assist in smoothing the path of least
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resistance for tlie falling  currents of water. The sediment is 
carried by the water and a part of it fa lling  between the tubes 
is deposited on the wing furnace crowns A and B. I t  lies there, 
and when these furnaces are lit up and generate heat, all the 
elements necessary to produce collapse of the crown plates are 
present.

In  some cases a furnace so in jured  may rem ain unnoticed un til 
it is subsequently examined. Then, on a search being made no 
trace of the cause of collapse can be found, as the sedim ent was 
thrown off when the plate became distorted.

To prevent in ju ry  in these circumstances, uniform ity  of tem 
perature in each furnace is required, and it is suggested tha t 
the circulation of the water w ith in  the boilers should not begin 
u n til all the furnaces are lit and uniform ly burning, as thereby 
the risk of sedim ent settling on the furnace crown plates would 
be minimized.

The next occasion on which sediment becomes a menace arises 
after the ship has put to sea. I f  rough weather be then  ex
perienced those who at such a tim e have blown through a gauge 
gilass m ust have noticed tha t the w ater after blowing through 
is m uch discoloured. I t  resembles in m any instances coffee 
“  grounds.” This is an indication of the state of the water in 
the  boiler. The rolling of the ship has pu t the sedim ent from 
the bottom of the boiler into circulation, and its presence should 
be a w arning to those in  charge. Danger is not likely to affise 
while all the furnaces are uniform ly generating steam, bu t when 
the tim e of cleaning tires comes round then care should be 
exercised.

Suppose th a t a centre fire is to be cleaned. The operation is 
a warm one and firemen delight in having the fire burned well 
down to the bars. I f  such an one has his way when the gauge 
glass indicates the presence of sediment, then the furnace crown, 
always at such a time comparatively cool, becomes a dangerous 
cooling surface. H itherto  the water and steam had been rising  
from the crown plate C. Now its course is reversed as shown by 
the dotted lines on the sketch. The wing furnaces A and B are 
generating steam rapidly and the water currents rise from them  
and then  fall with corresponding speed on the furnace crown 
plate C, b ringing with them  in their descent the sediment in  cir
culation.

The water currents with their burden of sedim ent always come 
down heavily over a furnace being cleaned if it has ceased to 
generate steam, and if the time taken in cleaning a tire is unduly
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prolonged tlie accum ulation of sedim ent which settles on the 
crown plate m ay easily he such th a t on the fire becoming 
thoroughly aligh t overheating of the plate will take place.

W hen viewed from this standpoint the operation of cleaning a  
tire at sea is a most im portant one and should have close a tten
tion from those in charge. I t  should at the moment of cleaning 
be kept so brigh t and alive th a t it will generate steam, otherwise 
a critical situation is produced.

I t  will be evident th a t these rem arks apply to all boilers of 
the m ultitubu lar type no m atter what kind of fuel is used to 
generate steam. The course of the water currents w ithin the 
boiler being- determ ined bv the tem perature a t which any one, 
or any com bination of the furnaces is worked.

In  the case of boilers using oil fuel, the oil is injected to the 
furnace through a burner or burners fitted to the furnace door. 
W here a single burner is used and th is becomes choked or re 
quires renewal the generation of steam in th a t particu lar furnace 
is tem porarily stopped. The conditions then produced are in 
every way sim ilar to those which obtain when cleaning a coal 
fire which has been burned down too low. The active heating 
surfaces become cooling surfaces producing w ith in  the boiler an 
alteration in  the direction of the water currents, sedim ent when 
shewing will fall on the  crown plate while the burner is being 
overhauled w ith every prospect of damage to the crown plate  
when it is again lit'an d  commences to generate heat.

In  vessels using oil fuel and runn ing  as a t present under 
convoy, varying speeds are required and often called for. The 
engineer in the stokehold to save tim e and suit the steam pro
duction to the requirem ents of the engines frequently  shuts off 
one or more burners to prevent the steam from blowing off. 
This method of regu la ting  the steam supply, in view of w hat 
has been said, is a most reprehensible one and should be stric tly  
prohibited. A uniform  heat should be m aintained in  each 
furnace by regu la ting  the supply of oil fuel from each burner 
as m ay be required for the lessened need of the engines. This 
course is absolutely essential where single burners are fitted. 
In  cases where tw in burners are fitted to each furnace then  one 
of these m ay be shut off on all furnaces in  a case of urgency; 
but the better course is to regulate the valves which control the 
fuel supply to the burners. By doing so uniform ity  of steam  
production in each furnace is m aintained. Evaporation will be 
reduced, and the risk avoided which is always a ttendan t on sh u t
tin g  off the en tire  oil fuel supply from any individual furnace.
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A  third instance where sediment may give trouble occurs when 
a vessel after rough weather arrives at an anchorage and the 
boiler tires are banked. The rolling of the ship has ceased, but 
the sediment is still in suspension in the water. I f  all he 
stop valves are then closed the tendency is to stop the circula
tion and check the rise of steam from the heating surfaces. With 
banked fires the furnace temperature has fallen considerably, 
the upward movements of the steam grow more sluggish, and 
one can conceive a point being reached when steam may be 
generated 011 a furnace crown plate and remain there because of 
the insufficiency of heat necessary to throw it off, backed by the 
lack of movement in the water. In such circumstances the sedi
ment in suspension falls 011 the crown plate and becomes a 
menace. Instances have occurred where loud reports were 
heard in boilers lying under banked fires, and after the report 
there was heard gurgling up to the steam space a considerable 
volume of steam. One can only speculate on what caused the 
report. It may have been due to a sudden inrush of water 011 
a part of the crown plate which was slighlv overheated. As the 
crown plate was not distorted one naturally asks what could have 
disturbed the sediment. The probability is that owing to the 
conditions of temperature existing at the moment, steam may 
have been generated but had not left the surface of the plate, 
and over this had fallen a slight coating of sediment arresting' ito o o
and causing the steam to be isolated and ^nsulated. As it 
absorbs more heat it ultimately bursts the enveloping sediment, 
thus admitting' the water to the overheated surface and causing- 
fhe report. The writer has frequently heard such reports when 
boilers were under banked fires. The boiler pressure was 9’Olbs. 
and in no instance was damage found in the furnace at that 
pressure. With higher pressures and greater density and tem
perature of steam accidents have occurred while lying under 
banked fires, and for this reason the danger is pointed out.

As a means of avoiding the risk of accident while lying under 
banked fires, steam should be used for a considerable time after 
banking has taken place. B y  doing so, steam generated is drawn 
to the steam space and the water is kept in circulation until such 
time as the sediment has settled on the boiler botton. Fires 
should always be banked at the front. I f  banked at the back, a 
large part of the surface of the furnace crown plate is exposed to 
the cold air and thereby downward currents are induced in the 
water within the boilers which may lead to a deposit of sediment 
011 the crown plate.
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It is worthy of note that distortion occurs more frequently to 
furnaces of extreme than to those of small diameter. As the 
plate thickness is determined in the patent types of furnace by 
the diameter, and the rule used gives an ample factor of safety 
having- been fixed after exhaustive hydraulic tests, it follows 
that the question of strength does not here arise. Furnaces of 
all diameters are equally liable to collapse if solid saline matter 
is found abnormally thick on the plate. That furnaces of ex
treme diameter suffer more than those of small diameter when 
no scale is present, appears to be induced by their form. They 
have a broader back and falling sediment will settle and remain 
with greater certainty, until disturbed, on such a crown plate 
than it will on one of small diameter. Given similar working 
conditions in boilers fitted respectively with small and extreme 
diameters of furnace, any other deleterious matter present would 
affect the smaller diameter equally with the extreme diameter, 
and the predominance of accidents with furnaces of extreme 
type is a proof that the cause of accident is a movable one and 
produced by a change of temperature at the sources of heat. 
This causes a deposit of sediment on the crown plate, and on a 
restoration of normal working conditions the plate becomes over
heated.

As already stated, a knowledge of the action of water within 
the boilers when at work is not generally known, nor are the 
dangers fu lly appreciated. The subject might well form part 
of the viva voce examination held by the Board of Trade when 
granting engineers certificates. This would lead to a general 
consideration of the subject and bear fruit (if one may say so) 
in reducing- the number of such accidents.

Furnace troubles are like a disease, contracted bv defective 
arrangements and lack of care. It is present and demands 
attention but prevention is the better way. Exclude the sedi
ment from the boilers and the trouble will not arise. It  is even 
now entirely a question of ways and means and the exercising 
of reasonable care.

In  e x is t in g -  vessels i t  is suggested that a test cock should be 
fitted at the blow off cock level. B y  using- this, water drawn off 
in a glass would shew if the water outside the ship was such as 
could be used for filling the boilers. I f  mud is present then the 
means of filtering could be improvised as the water was being 
pumped into the boilers through the upper manhole.

In  new vessels the following suggestions if adopted would 
eliminate the risk arising from the presence of sediment.
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The blow-off pipe should only be used for blowing off and not 
for filling tlie boilers. This can be done by fitting a non-return 
valve on the blow-off pipe permitting the water to be ejected 
from the boiler, but preventing its admission through this pipe.

Water for feeding or filling the boilers in port or when the 
water is muddy should be filtered. This can be attained by a 
filter (with a locked by-pass for use at sea) being fitted between 
the donkey pump sea cock and its suction valve chest. I f  more 
than one pump can feed the boilers each should draw from a 
tee piece on the bottom of the filter.

From the boiler circulating valve on the donkey pump suction 
chest the circulating pipe should be connected to the blow-off 
pipe between the non-return valve above mentioned and the 
blow-off valve on the boiler. Through this pipe the boilers 
can be filled by running up from the sea via the filter, or the 
water in them can be circulated when raising steam as may be 
•desired.

This paper had its inception in observations on furnace 
accidents extending over a considerable period of time in 
various districts. To the individual marine engineer these acci
dents may not appear of much importance, but when viewed 
collectively by the underwriter’ s surveyor or the surveyor for 
classification they become of very great importance, and the 
cost of renewing and setting up furnaces damaged by over
heating, combined with the loss of ship’s time, amounts, at a I o a v  

estimate, to a national loss of a serious nature, and one which 
demands consideration. There is no body which can so well 
give this consideration as the Institute of Marine Engineers. 
They are directly interested in the subject, and as the theory 
put forth in the paper bears directly 011 the question of the 
overheating of furnaces, it is hoped that the discussion will be 
such as to demonstrate wherein the danger lies, disseminate a 
knowledge thereof amongst sea-going engineers, and thus 
minimise the number of such accidents, thereby averting from 
the country as a whole what is now a serious national loss.

The C h a i r m a n  : We are indebted to Mr. Austin for an 
interesting paper on the above subject, and the thanks of the 
Institute are due to him for writing it.

Sediment in boilers is a subject which our sea-going members 
will be interested in and know something of, and I  think some 
■of' them would like to contribute to the discussion of the paper. 
I  therefore suggest that some time be allowed to elapse before 
the discussion is closed, and I  have no doubt that our Hon. 
Secretary could arrange for this.
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The H o n .  S e c r e t a r y  : Certainly. The paper will be 
published in the Transactions as soon as can be arranged, with 
part of the discussion, and contributions afterwards received 
from members may be included in later issues. I  have contri
butions to read from two members who are unable to be with 
us to-night, Mr. Ja s. M. Dewar and Mr. J .  Paterson.

Mr. J a s .  M. D e w a r  : I  am sorry I  will not be able to get to 
Tuesday night’s meeting. I  should have liked to have been 
present at the opening of the session. I have read Mr. Austin’ s 
paper with much interest, and must confess I had no idea that 
so many dangers confronted the Marine Engineer from sedi
ment in his boilers. I  take it, however, that it is only in cases 
of abnormal deposit on heating surfaces that such dangers 
arise, and one would expect in these days of high pressure that 
the sludgecock was used only for blowing down, and not 
running up. Fortunately, in my time at sea we were always 
provided with fresh water by hose from shore when in port, 
or by water-boat during voyages to the East, so our anxiety 
regarding foul heating surfaces from outside matter was thus 
prevented as far as humanly possible; in fact, I  have no recol
lection of outside water being admitted to the boilers from 
any other source except a small quantity of salt water on one 
or two occasions. Mr. Austin does not deal with water tube 
boilers, but I  recollect on one occasion a vessel fitted with 
Belleville boilers, after running her trials, went to load at 
Newcastle.

Evidently, water for boilers could not be. supplied from 
shore where she was lying. The boilers were pumped up 
from the river, but unfortunately the bilge of the ship was 
on the mud, unknown to the engineers. Upon setting the 
fires away little or 110 steam was forthcoming, and could not 
be raised at any cost of fuel. The reason for this was after
wards discovered, being that the tubes were solid with mud, 
and what moisture there had been with it was rapidly 
evaporated. Nothing happened, however, but it took some 14 
days to bore the deposit out of the hibes! I  hope you will 
have a very successful meeting.

Mr. J a s .  P a t e r s o n  : We have to thank the author for a very 
interesting paper. My experience of marine boilers is that it 
is impossible to keep them clear of sediment—it gets in some
how, be as careful as you like. I  have never seen a filter that 
prevented oil getting in to some extent. I  used to run boilers 
for six months at a time, and on opening up regularly found a
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tliick sediment round the shell at water-line. I  am a great 
believer in filling a new boiler up with salt water; after that 
supplement with distilled water for the rest of the voyage. 
The salt water closes up the shell seams if they are inclined 
to leak. There is no doubt that a lot of damage is done to a 
boiler on the trial trip—everything is over-strained. I  have 
known a new boiler filled up with dirty river water, and after 
the trial trip sent on a voyage. The chief engineer after
wards gets tlie blame if anything goes wrong. I  have re-filled 
a boiler after cleaning, with clean, fresh water, then kept it 
supplemented with distilled water. The next time I  opened 
the boiler I  found the furnace crowns red with rust. A  little 
sediment is better than rust. A  boiler should always have 
some density; a thin scale on the furnace crown prevents rust 
and pitting. When I  first went to sea we had boilers of 50 lbs. 
pressure, and after cleaning the boilers we used to wash the 
furnace crowns with thin Portland cement, so as to prevent 
pitting and rust.

Mr. R o u t .  B a i . f o u e  : This paper is on a subject which is 
of great importance to Marine Engineers, and I  am afraid 
the matter has not received the consideration it deserves— 
particularly on vessels engaged in trading to ports situated on 
river banks where the river water contains vegetable and other 
matter, and is frequently used for filling the boilers and 
double-bottom tank, some of the water in the latter being sub
sequently used to make up feed for the boilers during the 
voyage. The mud found in the double-bottom tanks when 
examined proves the dirty condition of the water; it is true 
that in some instances precautionary measures are taken by 
keeping the auxiliary feed pump suctions well above the 
bottom of the tank, hut the rolling and pitching of the vessel 
mixes any sediment with the water. Many years ago at 
Calcutta it was the practice to filter the river water in a 
specially constructed barge before pumping it into the boilers; 
the chief trouble in connection with this operation was to see 
that there was no by-passing of the untreated river water into 
the feed. In  connection with this, I  think a quantity of 
alum was mixed with the water. I  agree with the author’ s 
remarks with reference to blow-off cocks and their position, 
also with the suggestion at tlie end of the paper that a non
return valve should be fitted to prevent filling the boilers 
through this source. In all cases where clean water is not 
obtainable it should be passed through a gravitation or other 
filter before being pumped into the boilers.
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Tlie au thor, in  liis rem arks on w ater circulation, touches on 
“  the practice of m any engineers who, when ra ising  steam, 
lig h t up the lower furnaces of a set of boilers before the wing 
furnaces.”  This old idea or practice is, in  my opinion, an 
objectionable one, as i t  m ust tend to set up an undue strain  
on the fron t end plates. The sketch showing the flow of the 
w ater currents by convection is in  accord w ith the au th o r’s 
description of the action of the water under certain  conditions, 
bu t, of course, does not represent its course under norm al 
work, the downward currents then being chiefly by the wide 
water spaces next the shell and between the next of tidies.

The application and regulation of heat in the furnaces is 
im portan t, as is also the reference to the risk of trouble occur
rin g  when boilers are under banked fires, precipitation 
of any m atter held in  suspension in the w ater then  takes place, 
a quan tity  of which will lodge on the furnace crowns, and 
when the fires are again  set away tlie furnace crowns under 
these conditions are ap t to become overheated and resu lt in 
distortion before circulation of the water takes place. W ith  
reference to banking of fires, opinions differ. I  believe in  bank
ing  a t the fron t both w ith n a tu ra l and forced d rau g h t 
system s; in the former, close-fitting ash-pit doors are neces
sary, and in -the  la tte r the valves should be made as air-tigh t 
as possible. Too much attention  cannot be given to the fit of 
these valves.

Tlie suggestions offered by the au thor in his closing rem arks 
are valuable. I  thank  M r. A ustin for h is in teresting paper.

Mr. J a m e s  S h a n k s  : I  am  sorry I  did not take the same 
trouble as M r. B alfour in jo ttin g  down my impressions of the 
subject before us, as I  believe it is the best plan. I  have often 
found furnaces distorted w ithout any in terna l evidence in the 
boilers to show the cause. In  h is paper M r. A ustin  has 
given an explanation for m any of these m ysterious distortions, 
and has recalled to me an experience I  had of a steam er which 
had discharged at a C ontinental port where the boilers had 
been cleaned and exam ined, and no defects were then revealed. 
On the vessel’s arrival in  London I  wTas called upon to survey 
her, and on exam ining the boilers, m uch to the surprise of all 
concerned, every furnace was found to be deflected, and there 
was no evidence as to the cause, the in terna l surfaces all being 
clean and in  good condition. On inqu iry  it was found th a t 
the boilers had been filled from one of the ballast tanks which 
was supposed to contain clean water, the chief engineer being
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dissatisfied w ith the river water. To discover the source of 
the trouble, we' made an in terna l exam ination of the ballast 
tank  from which the boilers were filled, and found a heavy 
deposit of sedim ent in the bottom, proving th a t  the boilers 
had been filled with w ater containing a large percentage of 
sediment, which had acted detrim entally  on the furnaces 
during  the short voyage to London. T hat is one instance of 
deflection of furnaces by sediment, and illustra tes the danger 
of using water from ballast tanks the quality  of which has not 
been tested. I  agree th a t it is dangerous to fill up boilers by 
the  blow-off cocks, and there should be means to prevent th is 
being done.

The author does not deal w ith density, bu t I  m ay relate an 
experience I had in my earlier years at sea. The chief engi
neer was a g reat believer in  never blowing down the boilers 
to reduce the density, even when it exceeded 4 /33rds, and I  
have seen the salinom eter almost jum p out of the pot. This 
was before the days of evaporators, when the only make-up 
feed was from  the sea. He rig h tly  held the view th a t the less 
salt water passed through the boilers the less the scale on the 
heating (surfaces. He, however, always; took precautionary 
measures as soon as steady steam ing ceased, and consequently 
circulation of w ater in the boilers, to reduce the density to 
prevent any deposit of salt on the heating surfaces. The 
resu lt was very sligh t scale on the heating surfaces, a lthough 
the density of the water was very high. On one occasion, 
however, on a voyage from In d ia  the boilers had been filled on 
the M adras coast with pure sea w ater, and during  the voyage 
to  the Suez Canal the blow down had never been touched. The 
ship was delayed several days in the Canal, and the w ater 
in  the boilers was not changed. On arrival in London the boilers 
were opened up for survey, when it was found th a t all the 
furnaces were deflected on account of a heavy salt deposit on 
the crowns, bu t the scale was not excessive. This is an 
experience I  had nearly  40 years ago, and illustrates the 
danger of sedim ent in boiler water. There are m any points 
in  the paper which deserve the consideration of all M arine 
Engineers. I t  is a well-known fact th a t furnaces of large 
diam eter are more liable to deflect th an  sm aller ones, and the 
au th o r’s explanation as to the cause is reasonable. In  large 
furnaces, however, better combustion is always obtained, and 
the more intense heat in the fire may tend to make the furnace 
more liable to yield.
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M r. S. Gr. M a k t l e w  : Taking the broadest view of our 
subject, one m ay say th a t “  Sedim ent is tbe m atter which sub
sides to the bottom of w ater or any other liq u id .”  I  hold, there
fore, th a t sedim ent comprises not only solid im purities, such as 
sand, bu t scaly or chemical m atter of any description, includ
ing heavy grease. Except when freshly distilled, all w ater 
contains sedim ent of some kind, and should hence be dealt with 
before en tering  the boiler. A part from electrical or chemical 
means, the best way of effecting this, in my own practice, is 
by  passing it  th rough  a quartz sand filter, Which can fre
quently  be cleaned by reversing the curren t. Owing to w eight 
and bulk of such an apparatus it  is rarely  adopted on ship
board, where im purities are in  evidence in the feed-water 
filters such as we generally  carry  in  the engine room when we 
change the cloths or other s tra in ing  m edium .

The worst experience I  have had w ith sedim ent in m arine 
work arose out of an order given to fill up tanks, etc., from the 
tu rb id  M ississippi R iver, in which the vessel was then ly ing. 
I  was ju n io r engineer a t the tim e, and was surprised th a t no 
attem pt was made to prevent the entrance of silt. Fed from 
such a source, the boilers steamed m any thousands of miles, 
and some furnaces collapsed. Too m uch oil for in tern a l lu b ri
cation was used, and I  am  persuaded th a t this, in  conjunction 
w ith the river deposit while standing under banked fires for 
several days, had collected tin the crowns and brought about 
th e ir failure.

In  the F a r  E ast years ago I  was called in to survey a boiler 
which the native owners complained “  would not go .”  I  found 
th a t salting up had occurred to such an ex ten t as to fill up  
practically  all space between the ind ividual tu b e s ; and enquiry  
elicited th a t  sea w ater had always been pum ped in , and the 
blow-off cock never used, u n til steam could no longer be 
generated.

More recently , am ong the appliances under m y charge were 
some Ross-Hotchkiss circulators, each fitted to a large hori
zontal land  boiler; these are having  m uch success also in  
m arine installa tions, as sedim ent is thereby collected in a 
spherical vessel from which it is discharged at suitable tim es, 
thus saving the heating  surfaces from harm ful deposit. This 
apparatus is external to the boiler; for collecting im purities 
inside  1  have successfully tried pans or troughs over which the 
feed wat^r passes on entering, and a great deal of the danger 
pointed out by the au thor in  his valuable paper has thus been 
avoided.
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By having tubes in water-tube boilers as nearly  vertical as 
possible, sedim ent or any scale-forming m atter tends to slip 
down easily to settle in  the bottom headers instead of as in the 
more horizontal type, stopping in  the tubes and causing 
bulging, or “ bag g in g ,”  as the Am ericans call it. Prevention 
of admission to such boilers of any deleterious m atter is 
n a tu ra lly  of considerable im portance, but, despite every care, 
in  very few cases are they absolutely free from sediment.

Mr. W ii. M cL a r e n  : I  am pleased to see the paper is short 
and crisp, and I am also pleased to see so m any members of 
Council here to-night, including  the Chairm an. B ut to come 
to the p a p e r: the first th ing  th a t strikes me is the reference to 
the supply of shore w a te r; next, the water tube boiler has been 
brought into the discussion. I t  is a g reat tem ptation for the 
chief engineer, when fresh water is not obtainable except by 
water-boats, involving cost and delay, while ly ing in river, 
to fill up w ith the river w ater when discharging and loading 
w ith quick despatch. D rastic measures are also necessary to 
get the boilers cleaned to keep to tim e. Of course, the boiler 
water under such conditions suffers owing to m ud and d irt 
accum ulating. Take, for instance, a  fru it  carrier, w ith a day 
here and a day there. Unless tlie chief engineer has more than  
one boiler to change over to allow the chance of cleaning the 
boilers out alternately , say, in  a six weeks’ run , there is no 
reasonable tim e for opening up to clean and examine boilers. 
Therefore, one can sym pathise w ith any engineer who has to 
run  a steamer in such a trade. The water of some rivers in 
the north of Spain, though ta in ted  w ith copper and iron ores, 
has been found to be good for boiler water. W hile a ju n io r I  
had tlie pleasure of being w ith  a chief who made a p articu lar 
study to test the w ater daily  from the Tyne to Spain, and on 
one ^particular Sunday we drew fresh water in the Bay 18 ft. 
below the water line. He wrote a pam phlet on his experiences 
—Mr. F o therg ill it was, who afterw ards became S uperin ten
dent of th is company on the N orth-E ast Coast. In  regard  to 
the circulation of water, while ra ising  steam in boilers, I  prefer 
to use a pump to circulate the water, taking it from the bottom 
of' boiler and through the feed check valve, and have found it  
a complete success. Tlie au thor recommends th a t the fires 
should be banked in  the front of the furnaces; I  cannot agree 
with him. I  should say “ bank up to the b ridge; keep the 
brick bridge as hot as possible.”  Any a ir th a t enters the 
furnaces gets heated, therefore the tube plates are kept a t the 
best possible heat, while there are few leaky tubes. As to the
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bu rn in g  of fires, say we have a four-furnace b o ile r; set the two 
bottom fires away, then  circulate w ith the feed pum p, draw ing 
from  bottom of boiler and pum ping through  feed check valve. 
This method has given every success, preventing any undue 
strain  from cold bottoms and hot tops while ra ising  steam.

The firing of boilers is a hot job, and I  sym pathise w ith the 
firemen to a considerable extent when doing th e ir best to get 
the steam, which we have to use to the best advantage. In  my 
first exam ination before the Board of Trade, Mr. Lewis, the 
exam iner, brought out a bottle of salt taken from a sh ip ’s 
boiler to show me w hat tlie neglect of not blowing' down did 
cause; so th a t proved to me you can “ salt u p ” ; b u t please 
note it is not “  scaling u p ,”  as the two conditions are quite 
different, though both in ju rious in boiler trea tm ent. Even 
well w ater in the South of London is from 25 to 30 degrees of 
hardness, and in the X orth 5 degrees of hardness, on which 
la tte r  we can run  a large Lancashire boiler for twelve m onths, 
and one m an can clean it out in three hours; the form er woul<1 
take six men tw enty hours, and if the w ater was left in the 
boiler for six m onths, w ithout work, it would bore holes 
through the p lates; lliis water leaves very little  scale behind.

M r. S h a n k s  : G reat care m ust always be taken in  the use 
of dock water, no m atter how good it m ay be supposed to be. 
I  have found the w ater in  the V ictoria and A lbert Docks good 
a t  lig h t draughts, b u t dangerous to use in a laden ship from 
deposits in  the dock bottom. These rem arks apply only to 
feeding the boiler in use while in dock. Good clean fresh 
w ater from shore should, however, always be used in filling the 
boilers for the voyages, and no other w ater should be \ised as a 
feed after they are filled.

Mr. G. <Ta s . W e l l s  : I  cannot approve of questions set in 
exam inations for B. of T. Certificates upon m atters of 
opinion, except possibly in the h ighest grade. Ip  ad ju d i
ca ting  upon answers to such questions, the personal views of 
the exam iner m ay lead to bias in  favour of a certain  school of 
tho u g h t ra th e r th an  an independent exam ination of the 
problem  from all points of view.

As pointed out by M r. M artlew, there are two classes of 
sedim ent to be considered—i.e . (a) m echanical and (b) 
chemical. W ith  regard to the form er, if the source of water 
supply contained sand, etc., in suspension, then if possible an 
opportunity  should be given for settlem ent by grav ita tion  and 
subsequent filtration. The secret of success in the elim ination



‘2 0 4 S E D IM E N T  I N  M A R IN E  B O IL E R S .

of the precipitate by grav ita tion  is to arrange m atters so th a t 
there is tim e for it to take place. The velocity of the curren t 
should be as small as possible; settling  tanks should be pro
vided if possible, so th a t there is no current. S im ilarly  with 
filters, the ra te of flow is frequently  accelerated in order th a t 
the capacity m ay be increased w ith a resu ltan t loss of 
efficiency.

The chemical deposits, however, are the more serious from 
the boiler superin tendent’s po int of view. As is now well 
known, it is sim ply a question of tem perature where the im 
purities are thrown out of solution if the water is fed into 
the boiler w ithout previous trea tm ent.

Almost every engineer has at one tim e or other had the 
m atter forced upon his attention in  the form of in terna l feed 
pipes becoming- choked with deposit or b jr an abnorm al am ount 
of scale in boiler near the feed inlet.

To avoid the trouble, it is necessary to trea t the water 
chem ically and removing the scale-forming m atter before it is 
fed into the boiler, or so arranging- the feed water scheme tha t 
it is raised to a tem perature of 212 degrees on its way to the 
steam boiler, so th a t all the scale-forming m atter m ay fall out 
of solution before the boiler is reached.

A rrangem ents have been used in land boilers, so that; 
the feed is introduced into the steam space and falls, 
into a tray  from which it  overflows into a second t r a y ; and 
thence into a th ird  tra y ; finally it  falls into the water. I n  
each cascade it takes up heat from the steam and deposits anv 
precipitate in each of the tray s as i t  is formed. B ut a t sea 
the motion of the ship and the longer periods of steaming- 
custom ary would probably prevent any such scheme .succeed
ing. B u t possibly the introduction of the feed into the steam 
space in the form of a very fine spray w ithout the trays would 
tend to remove the local cooling effect due to in terna l feed 
pipes. On the G reat W estern R ailw ay, where softened w ater 
is freely Used, this system of feed is in  general use.

The circulation of the w ater in boilers is very im portant, 
and the more rapid motion of the water tends to sweep clean 
the boiler surfaces and promote evaporation. The author calls 
a ttention to this point, and Mr. C hurchw ard has also pointed 
out th a t a change in the method of firing m ay reverse the direc
tion of the circulation in the locomotive boiler. The experi
ments in  circulation by Yarrow, Thornycroft, P rof. W atkin-
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son and others are very suggestive to the student of boiler 
working, and although they refer to water-tube boilers, they 
illu stra te  the principles and' laws of circulation, which are 
universal in their application.

The C h a i r m a n  : M r. A ustin is undoubtedly aware of w hat 
M arine Engineers are doing a t the present tim e, and th a t it is 
impossible for the m ajority  of' our members to attend  the m eet
ings to hear the papers read, bu t I  can assure him  th a t his 
paper will be discussed by them  when they are off watch or 
tem porarily  released from the g reat work upon which they  are 
a t present engaged, nam ely— the saving of the B ritish  E m pire.

I  th ink  it is one of an engineer’s principal duties to see th a t 
the w ater which is p u t into the boilers is good and clean. I t  
was a surprise to me to hear th a t  boilers were at the present 
tim e filled through a blow-off cock, and it  appears to me to be 
absolutely wrong to do so, because the engineer does not know 
what is going into the boilers. I  was under the impression 
th a t all ships were fitted w ith a pum p which could either put 
water into tlie boilers or on deck, and if riv er or dock w ater 
was to be used for filling the boilers after they were scaled the 
w ater could be pum ped on deck first, when it  could be examined 
for its su itab ility  for use in  the boilers. In  m y opinion it is 
false economy to use dock and river w ater for boilers. The 
cleaning and repa ir costs are thereby increased, the boilers 
have to be opened more frequently , and there is a h igher con
sum ption of coal, due to inefficient heating  surfaces.

Prevention is be tte r th an  cure, and the prudent shipowner 
pays for proper w ater and fits evaporators and filters in  his 
vessels.

W ith  the best arrangem ents th a t  can be provided, some solid 
m atter deposits itself in the boilers, as condensers will some
tim es leak or evaporators will occasionally prim e, and fresh 
w ater invariab ly  contains some solid m atter. I  have person
ally  found it an advantage to filter the fresh w ater both a t sea 
and in  port before allowing it  to enter the boilers, and on 
several ships had two filters, one of the grav ita tion  type on the 
suction side of the pumps, and the other of the pressure type 
between the pum ps and the boilers, and I  th ink  th a t both were 
good investm ents and justified th e ir installa tion  by catching 
oil and sediment.

I  th ink  it  is w ro n g - to lig h t one of several furnaces in a boiler 
when ra ising  steam, because of tlie strains thereby set up 
th rough unequal expansion.
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In  regard  to the deflection of furnaces, I  am of the opinion 
th a t there are causes other than  th a t suggested in  the paper. 
The difference in the tem perature above and below the firebars 
m ust cause tlie top half to expand more than  the bottom half 
in  a fore and aft, as well as in  a circum ferential direction. 
The load due to expansion is resisted by the back tube plate 
and fron t end plate. Supposing the plates are so stiff tha t 
they  do not alter shape, then the increased length  of the 
furnace m ust be absorbed by the corrugations. I t  is m y 
opinion th a t the corrugations do alter shape, and continue to 
do so w ithout any ill results u n til the m etal becomes fatigued, 
when gradual deflection begins. M any cases have been 
known of furnaces being deflected or out of circu larity , and 
rem aining in  th a t condition. Does this not prove th a t the 
furnaces had taken a shape which they were forced into and 
which allowed them  some freedom? My experience is th a t 
the nearer the tubes are to the furnaces the more trouble there 
is w ith the la tte r, either by deflection or by cracking a t tlie 
place where there is the most stretching of tlie m aterial.

Furnaces have a great am ount of work to perform  under the 
best of conditions and have to w ithstand rough usage when 
fires are being cleaned, also when raising  and lowering steam, 
and in my opinion should be given a fa ir chance by being kept 
as clean as possible, and by every care being taken th a t the 
w ater used is good and pure.

I  have g rea t pleasure in  proposing a vote of thanks to Mr. 
Austin.

BY C O R R ESPO N D EN CE.

Mr. J .  B. H a r v e y : Mr. A ustin, in  his paper on Sedim ent 
in M arine Boilers, lias given engineers who are in charge of

' o  o  e C1
boilers a good rem inder of troubles th a t are likely to be caused 
through not sufficient attention being given to the w ater with 
which he is filling liis boilers and using for feed after they are 
working.

The au thor mentions in  his paper th a t boilers are often filled 
through  tlie blow-off cock; I  was not aware th a t th is was ever 
the practice. Anyone doing th is is only looking for trouble, 
and deserves all the trouble he gets, as there must be o ther 
means by which he can fill his boilers w ithout the possibility 
of filling them  w ith a m ix ture of m ud and water. I f  the 
owner will not allow fresh w ater to be used, and will not pro
vide means by which mud and water can be prevented from
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en tering  the boilers, the folly of his ways should be pointed 
out to him  by those responsible, so th a t he m ay be saved the 
risk of having  to renew the furnaces before they  are any age. 
The m ajo rity  of ships, I  th ink , are fitted w ith evaporators; 
why not use th is means of filling boilers if fresh w ater is 
unobtainable? I t  would be an easy m atter to have the evapo
ra to r cleaned again ready for use at sea while steam  is being 
ra ise d ; the resu lt would be th a t you are starting: the voyage 
w ith perfect water in your boilers w ithout any fear of sediment 
fa lling  on the heating surfaces w hilst ra ising  steam, and the 
ex tra  feed required can be usually  kept up by using the evapo
ra to r, th a t is, if the engineer is careful about stopping all the 
sm all leaks which are likely to occur a t all tim es in  the engine- 
room and other parts of the ship.

W hen ships are fitted with means of c ircu lating  the boilers 
and have a feed heater, i t  should be arranged  th a t the w ater 
can be p u t through it before the fires are l ig h te d ; the w ater in 
the boilers can then  be brought to a tem perature sufficiently 
hot to prevent any undue strain  being caused by unequal 
expansion, and the practice of some engineers of lig h tin g  the 
low furnaces first need not have any consideration ; all fires 
should be lighted  at one tim e and allowed to go very slowly 
u n til the boilers have a t  least 50 per cent, of the working 
pressure on them .

I  quite agree w ith the au thor th a t cleaning a fire a t sea is 
not always supervised, as it should be, not so m uch th a t the 
fire is b u rn t down too low, bu t because cold a ir is allowed to 
continue blowing down a ventila tor in  the v icin ity  of the fire 
which is being cleaned. All stokehold ventilators should be 
fitted w ith a dam per th a t can be shut from the stokehold plates, 
so th a t they can be shut before sta rtin g  to clean any fire, 
thereby preventing cold air rush ing  into the furnace and com
bustion chamber. I  do not agree w ith  the author th a t furnace 
trouble is all caused th rough the sedim ent collecting 011 the 
furnaces; i t  is often caused through fau lty  design.

M r. A u s t i n ’s  rep ly : Mr. C hairm an and G entlem en,— I  beg 
to thank  you for the kind reception you have given to the 
paper. As the discussion is not to be closed a t th is sitting , I  
would ask M r. Adamson to be so good as to send me any fu rther 
criticism  which m ay come to hand, and I  will reply thereto at 
a la te r stage.

So far as the discussion has gone, the impression conveyed 
to my m ind is th a t accidents to furnaces are m uch more
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num erous than  is generally  known. Most of the gentlem en 
who have spoken have gained their experience from liner 
vessels, well fitted, and trad in g  between ports where ample 
facilities exist for obtaining supplies of fresh w ater for their 
vessel’s m ain boilers.

Even so, the boiler furnaces of liner vessels are not exempt 
from  accidents to the furnace crowns caused by overheating, 
and it is obvious th a t if the furnaces of such vessels suffer, other 
vessels of the M ercantile M arine—generally  designated tram p 
steamers—gathering  their freights in the by-ways of the sea. 
m ust be more liable to such accidents when trad ing  to ports 
where facilities do not exist for obtaining pure fresh water.

The Chairm an, in his criticism , rem arked th a t the difference 
of tem perature of the furnace above and below the bars was a 
cause of deflection in m any cases. C orrugated furnaces having, 
as most have, a large and easy radius at tlie flange connecting 
them  to the back tube plate, should easily take tip the move
m ent indicated by the difference of tem perature and the linear 
co-efficient of expansion. I f  th is  were a cause of collapse all the 
furnaces of a given set of boilers would suffer from it, bu t it  is 
shown from experience th a t we m ay have distortion on only 
three furnace crowns, while the other six furnaces in  the set of 
boilers rem ain unim paired. I f  difference of tem perature is the 
cause of such accidents, why are the unin ju red  furnaces not 
affected, seeing they are working under the same conditions as 
those which were dam aged? I t  is obvious from th is th a t the 
cause of collapse is a variable one, not inherent in the furnace 
itself, but arising from the conditions under which it has been 
worked.

The question of density in relation to such accidents has been 
m entioned. To the credit of the engineers of the M erchant 
Navy let it  lie said th a t accidents to furnaces arising from 
excessive scale deposit are not now num erous. W hen they  do 
riccur the evidence is always le ft behind to show th a t  cleaning 
had been neglected. Personally , I  am in favour of using a 
little  salt water in  m arine boilers. In  m y opinion, it has a 
more in tim ate  touch w ith the active heating  surfaces than  dis
tilled  water, or water in  which large quantities of soda have 
been dissolved.

Mr. Shanks, in  his rem arks, shows the nature of the acci
dents to which flie paper draws attention , and the case lie quotes 
is a typical one of m any which are constantly occurring', .and 
which can only be explained by a variable tem perature in the
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furnaces combined w ith the presence of sedim ent in  c ircu la
tion w ith  the w ater of the boilers acting- as shown in the sketch 
a ttached  to tlie paper.

M r. W ells, in  his rem arks, is very dogm atic in  regard  to the 
suggestion made th a t engineer candidates’ knowledge should be 
testecl a t his exam ination. A t the conclusion of his rem arks 
he states th a t the principles and laws of circulation are universal 
in  their application. I f  th is is so, why should he object to a 
candidate for a certificate of competency being exam ined 
thereon? The exam iner is dealing w ith facts, not w ith fads. 
I t  is absolutely necessary, if the evils of furnace collapse are 
to be overcome, th a t every engineer should, even where the 
action is unseen, as in  a m ain boiler, be able to realise th a t a 
g-iven cause, such as bu rn ing  down too low when cleaning a fire, 
or sh u tting  off the oil fuel supply from one furnace and leaving 
it  on others, will produce a change in  the currents of circu la
tion w ithin the b o ile r; and if sedim ent is present i t  will be 
deposited on the furnace crown plate and produce the unde
sirable cffect of distortion by overheating.

W ith  reference to the rem arks on feed water, I  cannot see 
how chem ical appliances could be installed on board sliijj for 
its  treatm ent. Ships are b u ilt and ru n  to earn money. Such 
an installa tion  would be costly, occupy valuable space, and in 
probably unexperienced hands give negative results. The only 
satisfactory  m ethod of purify ing  feed or sea w ater for boiler use 
is by  separation an d /o r  filtration.

M r. H arvey, in his rem arks, suggests th a t  where fresh w ater 
is not obtainable from the shore the boilers should be filled from  
the evaporator. This course would necessitate the fitting  of a 
condensing plan t, and ra th e r neglects consideration of the 
question of tim e. I f  only a 20-ton evaporator is fitted on a 
large steam er and 120 tons of w ater are wanted to fill the boilers 
i t  would involve a serious delay, even where a large donkey 
boiler was fitted on board to generate the required vapour.

----------- o-----------
Oil ing  S y s t e m  a n d  B e a r in g  D e s ig n s .

B y  E n g r . - L i e u t . A. E . W IN D R A M  (Member).

This subject is introduced to b rin g  before the m embers the 
very bad practice th a t still prevails in  our draw ing offices 
am ong the designers of the present day m odern type of bearing' 
—inefficient designing. Bad practice can be traced to  our poor
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system of education, m eaning th a t practical and theoretical 
tra in in g  m ust be combined in the members of the draw ing 
office staff, so th a t the draughtsm an knows at once whether 
it is possible to m achine, assemble, etc., the particu la r detail 
he is com m itting to paper.

The w riter has picked out this detail during  his observations 
while on duty  in  the  engine room as an illu stra tion  of where 
the designer ashore pays too little  a ttention  as to the design 
of m ain bearings, crank pins, brasses and crosshead brasses. 
How m any of these bearings are so designed th a t if an egg-cup 
of engine oil be placed in  the oil pipes or boxes leading to these 
bearings the oil will rem ain  in  the bearings? Is  i t  not the 
case th a t the oil oozes out th rough  the sides, and so goes to 
waste, w ithout having done its  proper duty, viz., to lubricate 
the bearing? W e m ay say not m any seconds, because the 
bearings will not re ta in  the oil, and consequently more oil is 
used th an  w hat is actually  required to lubricate these b ea rin g s; 
therefore, all surplus oil goes to waste into the  crank pits, etc. 
Thus do we p rogress! The w riter has noticed no sign of 
im provem ent in th is respect since m aking his first voyage to 
sea in  190T-8, and yet has made several voyages on up-to-date 
passenger liners, and of recent construction.

The thought has occurred m any a time when w atching the  
greasers oiling round, “ W hen to goodness will somebody 
design a set of reciprocating m arine engines where the greasers 
will cease to try  and catch the speed of the crosshead bearing 
oil boxes and bottom end bearing oil boxes ad jo in ing , in their 
endeavour to drop a qu an tity  of oil into each when they 
im agine the oil boxes to be on top cen tre .”  As a ru le, the oil 
starts its downward path either ju s t before or ju s t after the  
crosshead reaches top centre; if  before, the oil is buffeted all 
over the place by the oil cup or tray  sm acking the oil severely; 
if after the crosshead has passed the top centre the oil does 
its best to race after the receding oil cup, and is assisted by 
the partia l vacuum  created around the oil cup by its  sudden 
downward passage, so again  the oil is sprayed all over the place 
by the sudden downward swoop of the crosshead. This is 
where the oil comes from th a t is found b u rn t 011 to the bottoms 
of the cylinders, hanging  on and dim m ing the electric ligh ts 
situated  bv the crossheads and fixed to the middle “■rating's; 
also the oil d ripp ing  off the bars of the middle g ra tin g s  011 to 
the bottom platform , and ru n n in g  down the connecting rods, 
eccentric rods and columns, passing finally around the bed 
plate into the bilges. This oil, anywhere between 30 per cent.
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and 50 per cent, of the allowance, has never had the remotest 
chance of getting- into a bearing, bu t has sim ply been brushed 
or swept to one side, and so wasted, through the lack of a little  
foresight in  the draw ing office when the bearing was designed. 
Such questions as, “ W ill the bearing be a good oil con
ta in e r ? ”  and “  W h a t is the best way to p u t the oil, or get 
the oil into the bearing? ”  seem never to have been considered, 
nor the unnecessary trouble and care caused by w ant of p rac
tical consideration.

The design where the oil cup is made to come in  contact 
w ith a well oiled worsted is a fa irly  good positive idea of 
p u ttin g  oil into a bearing, provided the worsteds always touch 
the oil cups: bu t do they? is a pertinen t question enough to 
make the designer provoked. I f  the worsted is perfect and the 
oil finds its way into the bearing i t  is intended for, will the oil 
stay  in  the bearing and do its work properly, or g radually  find 
its  way to the side and ooze out into the open? More than  
likely only about half is used probably; th is is another question 
for the draw ing office to consider. There should never be any 
“ buts ”  or “  it 's ”  in  our draw ing offices. A m achine is either- 
designed correctly or i t  is no t; there is far too m uch of “  T hat 
is near enough,”  or “ This w ill do; it has stood up so fa r ,”  yet 
there is th a t feeling of doubt, “  I t  w ill do, or it  w ill not do ,” 
should always be the answer, and the practical men m ust see 
and stop being let down by evasions and urge the designers to 
pay p lenty  of atten tion  to details, and not go by the general 
look of th ings, or use and wont.

The w riter by a few rough sketches indicates an idea how it 
is easy to make the m ajority  of existing- m ain bearings, crank 
pins, bearings,' and crosshead bearing brasses, o il-tigh t, on 
nearly  any reciprocating engine, or, in  fact, any bearing th a t 
requires to have good, careful oiling, by means of d rilling  
crank webs into oil rings or grooves tu rned  round the centre of 
jo u rn a l, and corresponding oil ring  or groove in  centre of 
brasses connected w ith pipes from brasses to brasses, which are 
m ade o il-tigh t by sealing rings on ends of brasses.

The first sketch on Sheet No. 1 shows the general outline of 
an oiling system and bearings th a t will re ta in  the oil by m eans 
of sealing rings (S .R .) and end plates (E .P .), shown in sketch. 
The bearing journals have oil grooves (OG) turned  in  centre 
of journals, as indicated by small circles, half-circle groove in  
jo u rn al and corresponding half-circle groove in bearing. The 
m ain bearing and crank bearing journals are drilled from oil
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grooves to centre of shaft, and the shaft drilled longitud inally  
to m eet vertical hole in jo u rn als; the centre holes in  shaft have 
the ends plugged (P).

Then on Sketch No. 2 the crank webs are shown drilled  
horizontally  from edge of web to cen tre ; the m ain bearing oil 
hole is pu t into connection w ith the crank pin  oil hole by m eans 
of a connecting pipe (CP), which is bolted to the outside of 
crank w eb; as the process of d rilling  through the crank web 
from the crank p in  down to the m ain bearing jou rnal oil hole 
is more difficult, therefore the pipe (CP) is used as shown. 
Also the large arrow  of ro tation from left to r ig h t shows the 
pipe (CP) as leading the crank when runn ing , so th a t any cen tri
fugal effect will cause the oil to flow towards the crank journal.

The sealing rings (SR), as shown on Sheet No. 1, are le t 
into grooves tu rned  in  the sides of the crank webs, also holes 
are drilled  in  centre of the grooves to receive the pegs a t the* 
backs of the sealing rings, so th a t the rings cannot tu rn  round 
w ith the brasses, b u t act as scrapers; having  slig h t springs on 
the pegs a t the back, ju s t forcing the rings on to sides of the 
brasses, a sligh t recess is tu rned  on the sides of the brasses 
for the rin g s  to ru n  in, thus attem pting  to make a good 
ru n n in g  jo in t and stop all leakage of oil.

A la rger view of a sealing rin g  is shown on Sheet No. 3, 
term ed a flat type of rin g , showing the rin g  b u ilt up in  halves 
with two flush jo in ts, also four pegs to keep rin g  in position. 
On Sheet No. 3 is another view of a floating type of r in g  show
ing a V section sitting- in a groove, one side ru n n in g  on theo  o  o  ' o
jou rnal and the other on the brass, b u ilt in  halves, and can be 
fitted and adjusted , yet- free to float round either with the 
jou rnal or brasses, and keep oil tig h t.

R eferring  again  to Sheet No. 1, i t  will be noticed th a t the 
m ain bearings have an end plate (E P) fitted th a t sits in  a small 
groove or recess in the sh aft and bolted on to end of brass, thus 
sealing up the oil and stopping any leakage along the  shaft, 
then  if found necessary a rin g  could be fixed to the shaft ju s t 
touching and jo in tin g  with the fixed rin g  on end of brass; in  
fact, there are innum erable ways of sealing up the ends of 
the m ain bearing  brasses. The crosshead brasses have end 
plates bolted on, and so seal up the bearing round the pin.

Looking a t Sheet No. 1, the flow of oil is easily im aginable. 
E n terin g  the pipes leading through the m ain bearing  cups into 
the oil groove circle round the shaft, the oil is free to travel 
all round the bearing  by suitable channels in the brasses; a t
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the  same tim e travel into the hole drilled to the centre of the 
shaft, and along- longitud inally  to the crank webs, and then  at 
r ig h t angles from the centre to the outside of the crank webs 
(Sheet No. 2). The oil next travels through the pipe (CP) 
towards the crank jou rnal from the outside edge of crank webs 
to centre of crank pin shaft, then a t r ig h t angles along to 
centre of crank journal and up to oil groove circle tu rned  
round centre of p in  and brasses, so th a t the whole of the 
“ bottom e n d ”  brasses are floating round the crank jou rnal 
in  oil through siiitable channels in  the brasses. The foot of 
the connecting rod (Sheet No. 2) is shown drilled like a Y , 
because two pipes are required to ru n  up the connecting- rod 
so th a t  the oil can be conveyed through  the crank p in  brasses 
up through  the foot of the connecting rod and out into the two 
pipes up to the crosshead brasses. The two pipes are fitted 
round the fork end of the connecting rod and Up through  the 
bottom  brass into the oil groove circle tu rned  round the cross
head journal p ins; thus the crosshead brasses are kept floating 
in oil.

The pipes leading into the m ain bearings (Sheet No. 1) can 
be led to a height— say, the oil reservoirs m ay be placed above 
the cylinder covers, so th a t if g rav ity  led, the oil is bound to go 
lip the pipes, up the connecting rods to lubricate the crosshead 
bearings, or the pipes leading into the m ain bearings can be 
connected to small hand pumps, so th a t oil can easily be 
pum ped through the system, say a pum p and stra iner sim ilar 
to H a ll’s re frigera ting  engine gland pump, although not more 
th an  5 or 8 lbs. square inch pressure would ever be required to 
reach any crosshead bearing.

The success of th is system of o il-tigh t and o il-retain ing  
bearings will be the good workm anship and attention paid to 
fitting  of same.

The old method of p u ttin g  tins into bearings so th a t  “ you 
can ju s t hear her knock,”  and filing away the sides of the 
brasses so th a t the only touching place is the crown of the 
brass are practices th a t should be stopped, and good m achined 
brasses and journals le t together ju s t a fine working fit. other
wise if the journals are to continue to flap about inside the 
brasses no oil will ever rem ain in the bearings. A true pin 
and a true  brass will ru n  quite finely adjusted, providing the 
oil is sure of getting  to the  rubbing  surfaces, and the oiling 
system proposed, w ith proper workm anship, appears to the 
w riter well adapted for the purpose designed.
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S e d i m e n t  i n  R i v e r  W a t e r s . — The photograph and sketch 
reproduced were k indly  forwarded by one of our members, Mr. 
J .  S .  R yan, to whom we are also indebted for an account of 
the  circum stances which led to the acc id en t: —

The illustrations show an experience w ith a propeller and 
shaft due to working am id water m ingled w ith sand under

The vertical line AB indicates the  position of the  outer ;bearing, and  the wear of 
the shaft due to the sand. The th ree  upper lines fore and aft show the portion of the 
shaft th a t rem ained; the  lower line, continued from  tlie boss, represents the original 
p a rt of the  shaft which wore aw ay ; the cross section AB shows the area of the wear and 

3  the am ount left when examined in  dry dock.

Photograph taken in dry dock to show broken propeller blades of cast iron, and 
buckled gun-metal blade, also more especially to illustra te  the unique experience 
of a propeller shaft working for many hours in sanded w ater, yot with less than  
one-third of the original diam eter left the  propeller boss rem ained on the 

outer end.
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tlie following circum stances: — Tlie steam er was trad ing  
between Monte Video and P araguay , and in  the course of the 
voyage up river she fouled a sand b a n k ; the engines were kept 
moving to get the vessel off. The chief engineer, finding the 
engines to be increasing unduly  in  speed, reduced the steam 
inlet, bu t after some eighteen hours’ work tliev pulled up. 
W1 len the vessel was brough t into dock for exam ination it  was 
found th a t the shaft, the original diam eter of which was 
6$ ins., was reduced to I f  ins., thus giving a p lay  of 4 f  ins. in 
the outer bearing bracket, while two of the propeller blades, 
which were of cast iron, were broken, and the other blade, of 
gun-m etal, was buckled a t the tip .

The shaft was lined w ith gun-m etal, and the stern bush was 
sim ilarly  lined. The vessel has tw in screws, and the illu s tra 
tions show the port propeller shaft. The propeller is tliree- 
bladed, and at th is  period of its  history was fitted w ith two 
cast-iron blades and one of gun-m etal.

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

The following has been received from one of our members— 
who was engaged in the salvage operations of the vessel— 
E ngr.-L ieu t. P rank  A. T. W heeler, R .N .R . (Member), who 
writes as fo llow s:— I  am forw arding the attached article, 
th ink ing  th a t it  m igh t be of interest, it being an account of
the salving of the SS. “ ----------—-------------which had been
torpedoed, and had grounded on a bank while being towed in, 
and had taken a dangerous list. I  enclose a small photo
graph  showing the vessel. I  have read w ith considerable 
in terest the discussions on “  Aids to P revent a Ship from 
S inking ,”  and judg ing  from w hat I  have seen, the principal 
item , is a strong bulkhead th a t won’t  collapse, and it  should 
be double riveted to tank  top, not single riveted, as in num erous 
cases th a t have come under our notice :

Salving of the SS . “------ ------------------- — This vessel was
a hurricane decked steamer having a ’tween deck extending 
fore and aft, the m idship portion of which was used as bunker 
space. The w atertigh t bulkheads extended as fa r as this 
’tween deck, and not to the upper deck, the bulkheads being of 
the corrugated type. The num ber of bulkheads, th a t  is, w ater
tig h t, abaft the engine-room were two, one on the afte r end of 
No. 6 hold, and the other between Nos. 4 and 5 holds, holds 
4 and 5 being divided by a wooden bulkhead.



The torpedo struck the vessel on her port side in  No. 5 hold, 
causing extensive dam age, holes being blown in her ’tween 
deck and in  her starboard side. The tunnel being damaged, 
considerable quantities of w ater leaked through  the door, 
m aking i t  im perative to shore-up the door to prevent it  from 
bursting . The w ate rtigh t bulkhead at after end of engine room 
also leaked badly, and eventually  flooded the engine room. 
The vessel having  a dangerous list, it was feared th a t  she m ight 
fall r ig h t over, and the steps taken to prevent i t  were as 
fo llow s: — The salvage vessel was brought alongside, and a 
6 in. wire was passed under her and fastened to the bollards 
and lower p a rt of the m ast of the torpedoed vessel, from  the end 
of the wire on the salvage vessel a 25-ton tackle was made fast, 
led to the steam er’s m ast cross trees and the fall of the tackle 
hove ta u t by winches, as in  F ig . 1. To prevent w ater flowing 
along: the ’tween deck into No. 6 hold, a bulkhead was erectedo ’
across the ship, and the seams of same caullced-up a t position 
“ A .”  The stern of the vessel and up to the position “ A ” 
m idships was covered w ith w ater a t h igh  tide (F ig . 2). An 
electric' submersible pump, capable of delivering 350 tons per 
hour, was lowered into tlie engine room and started , the cu rren t 
being supplied from the a lternato r on the salvage vessel; the 
engine room was pumped, bu t th is had no apparen t effect on 
the list of the ship. This pum p was used in term itten tly  to 
keep the engine-room dry, bu t fears were again  entertained 
th a t  the vessel was going over, and wires were led out from 
starboard bow and starboard q uarter to the shore and hove t a u t ; 
these m eans not proving sufficient, a lig h te r was b rough t along
side and made fast forward of the bridge, the ligh ter having 
tanks th a t could lie flooded to sink her about 4 ft. A 9 in. wire 
was passed round her, the two ends being clamped together 
w ith a B u lliv an t’s “  Bulldog G rin ”  clam p, a tackle was made 
fast to tlie wire, and the other end to the ship’s forem ast cross- 
trees, the fall being taken to the sh ip ’s winch, and steam 
supplied to the deck steam pipe line, w ith flexible steam pipes 
from the salvage vessel.

Three hundred tons of coal were discharged from port 
’tween deck bunker. The hatches were p u t on Nos. 4 and 5 
holds, and the seams caulked and shored down, from the hatch 
beams above. The water in  the after-peak tank  was blown out 
w ith compressed air by fitting  a connection to the tank a ir pipe, 
w ater em erging through the sounding pipe. An 8 in. pum p 
was pu t into No. G hold, and a 4 in. submersible pum p, the 
pumps being started  as the tide commenced flowing, large
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quantities of w ater leaking through the tunnel into No. 6 hold, 
the vessel g radually  righted herself and floated w ith a list to* 
port of five degrees; the ship was then towed in and beached; 
in  10 ft. of water low tide. I t  m ay be noted th a t a 4 in . sub- 
mersible pum p delivers 100 tons per hour.



Notes .

E lectric  II elding— R eferring to tlie remarks by M r. Thorn 
in  connection w ith the very in teresting  and instructive paper 
on electric w elding bjr M r. Kennedy, M r. George H ast 
(Member), Xew Zealand, w rites: —

“ I t  m ay in terest M r. Thom to know I  had some elec
tric  welding carried out in October, 1917, to  the boiler of 
the pilot tug  Theresa W ard, the natu re  of the work being 
to weld the landing  edges of w rapper plate seams in  com
bustion cham ber, and they  seem to be quite good; it  is m y 
in ten tion  to have same continued fa rth er along in  October, 
1918. The work was carried out by Messrs. Steresson and 
Cook, P o rt Chalmers, N .Z ., who had a p lan t installed some 
tim e ago, and have carried out quite a lo t of boiler repair 
jobs, which they form erly dealt w ith by oxy-acetylene 
welding. This m ay in terest members to know th a t we 
in  New Zealand are try in g  to keep up w ith the times. 
Best wishes to the In s titu te  and kind regards to yourself.”

O n .  M o t o r  F u e l .— An article contributed to the Electrical 
Review  in  Septem ber describes a car motor engine tria ls  using 
oil extracted  from  ta r , and indicates how th is oil can be used 
with economical results for stationary  engines for power pro
duction, electric lig h t and aux iliary  p lan t. D uring  the dis
tance tria ls, it  is stated th a t the am ount of ta r  oil used was 
about the same as the more expensive petrol, another advan
tage being th a t the former was a home-made product, a most 
desirable aim  to keep in  view.

The practical results gave the following d e ta ils : —
Plash Cost Miles Cost

Sp. gr. point of per per
l*'ali. Fuel Gallon. Mile

per Kill. in pence.
P e tro l •7 4 i — 8/9 19*01 2-29
P a ra ff i n ■81J - — 1/9 18*76 1-12
T a r  O il 1 -01 .i 184° 5d. 18-33 0-27
T a r  Oil 1 040 180/190° . . 5d. 19-18 0-26

I t  is fu rth e r stated th a t the car on wliicli the tria ls  were
made weighs 26 cw t., and has ru n  7,000 miles for two years on 
paraffin and for th ree m onths on ta r  oil.

A sum m ary of the article is given in  Page's Engineering  
M agazine of October.

2 2 1
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H is M ajesty the E in g  lias graciously consented to become 
the P atron  of the In stitu te . This announcem ent will be received 
w ith pleasure by the membership.

Redemption A ssurance P olicy.— A policy of £10,000 has 
been completed w ith the Royal Exchange Assurance Company 
for the redem ption of the cost of our new premises at the expiry 
of the 99 years’ lease.

T r u s t e e s . — The Lord P irrie , Lord W eir and Jas. Denny, 
Esq., have kindly  consented to act as Trustees of the C apital 
Funds of the In stitu te .

“ Leinster’ D isaster F und.” —A donation of £10 10s. 
from the "Titanic E ngineers’ Staff M emorial F und  was given to 
th is  fund for the relief of the dependents of the engineers who 
were killed when the steamer was so sham efully torpedoed.

L o r d  M a y o r ’ s  A p p e a l  o n  b e i i a l f  o f  t h e  R e d  C r o s s . — In t i 
m ation has been received th a t the fund in  connection with this 
appeal is being kept open till  the end of November. W e have 
received donations from members am ounting to £15.

^Patents L aw A mendment A ct.— A s a resu lt of careful con
sideration of the present Act, w ith its various claim s and pro
visions, a deputation consisting of representatives of the engi
neering- and industrial societies—including the In s titu te  ofD D
M arine Engineers, represented by Mr. Jas. K eith and the Hon. 
Secretary— who have been m eeting in  conference for some tim e 
past, m et on October 10th a t W hiteha ll Gardens, to place 
before the P resident of the Board of Trade a sum m ary of their 
views, in  order th a t  the new A ct, which is in course of p repara
tion, m ight embody w hat is deemed to be the most fitting  and 
appropriate provisions in the interests of all concerned, 
em phasis being laid  on the fact th a t the highest in terests of 
the E m pire are involved therein , as in giving every encourage
ment to the inventive faculty  in  connection with progressive 
industrial undertakings these would be very m aterially  helped 
towards the consummation of the hope th a t all hands will unite

* Quoted from The M arine E ngineer and  X a va l A rch itec t.
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in doing tlieir utm ost towards increasing trade and commerce, 
as upon such well directed efforts will depend tlie money neces
sary to recuperate the country and pay the m onetary obliga
tions which are now being laid  upon us, and the pinch of which 
lias not yet been felt to the extent it will be.

The deputation was introduced by M r. Longridge (President 
In s t. Mech. Engineers), who stated th a t various im portan t 
details would be indicated by different speakers, who would 
voice the collective views of the representatives in  accordance 
w ith  a program m e which had been prepared. D r. F e rran ti 
dea lt w ith the question of m oratorium  for p aten ts; M r. H oratio  
B allan tine, F .I .C .,  im portance of protection for inventions 
re la ting  to food, m edicinal, or surgical products, im portance of 
product claims to chemical and other industries; M r. W . M. 
M ordey, extension of (a) the term  of patents, (b) period of 
provisional protection, (c) period for acceptance of the com
plete specification, reduction of paten t fees; S ir Geo. Croydon 
M arks, protection of patentees in relation to u tilisation  of their 
inventions by the S ta te ; Mr. M. Atkinson Adam, lim itations of 
provisions for revocation of patents, safeguarding patents of 
add ition ; S ir R obert H adfield, F .R .S ., suggestions for a 
special trib u n al to deal w ith paten t cases. E m phasis was also 
laid upon the desirab ility  of the new A ct being fram ed to 
embrace the B ritish  E m pire in  its  provisions. The presence 
of representatives from beyond the seas would facilita te  
arrangem ents being made in this direction.

▼





JO H N  H A M ILTO N .
O ur sym pathy has been keenly aroused towards Mrs. H am il

ton, who by the death of her husband, owing to the dastard ly  
ac t of the enemy, has been le ft w ith seven children to face the
fu tu re . M r. H am ilton was of Scotch parentage, and was born 
in  Bermondsey, London, S .E . Shortly  afterw ards h is parents
removed to Liverpool, where John  was educated in  D r. C ar
m ichael’s School, and served his apprenticeship w ith  Messrs. 
A. B . F rase r and Co., R egent Road, Liverpool. H e first 
w ent to sea in  the H arrison  Line, then  transferred  to the Bed 
Cross L ine. H e received his promotion to Chief E ng ineer of 
the Pawnee when 30 years of age. A fter a short spell on 
shore he joined the E llerm an L ine, and for eigh t years served 
in  one or other of th e ir steamers. In  October, 1917, he had 
an attack  of m alarial fever, 'which necessitated leave from his 
appointm ent. On his recovery he worked on shore for a tim e, 
and then received the appointm ent of chief engineer of the 
Trinidad  (Cunard L ine). He was 50 years of age when he met 
with his death. H is ship sank quickly, and all the engineers 
were lost. Mr. H am ilton  was a M ember of the In s titu te  of 
M arine E ng ineers; genial and pleasant in  disposition, he was 
popular in  his circle of friends, and in  his fam ily  circle h is 
home-coming was a season of sweet reunion— now, alas, of 
saddened memories.



JOHN H. K N O W LE S

W e looked forward witli p leasant an ticipation to a v isit from 
Jolm  H . Knowles from  New Zealand, bu t, alas, our hopes were 
doomed to disappointm ent, and with sorrow and reg re t we 
record the loss of another member of our tine body of m arine 
engineers. W e tender our regrets and sym pathy to his m other 
and relatives a t P o rt Chalmers, New Zealand. John  H . 
Knowles was born a t W ellington, New Zealand, in  1875, and 
served his apprenticeship with Messrs. W . G ardiner & Co., 
P o rt Chalm ers. In  1896 he came to the H om eland for a wider 
experience, and served in the workshops of Messrs. F lem ing  
and Ferguson, and M uir and Houston. In  1898 lie went to sea 
as Bef. E ngineer in  the Duke of N orfolk; the following year 
he joined the SS. Osborne as 4th  engineer, and was soon pro
moted to 3rd, rem aining in th is  ship till November, 1902. 
H e then had a spell on shore in the works of Messrs. Lobnitz 
and Co., R enfrew , and in 1904 he joined the dredger 
W hakariri as 2nd engineer, bound for W ellington H arbour 
B o a rd ; soon afte r arrival he was promoted to chief engineer 
and dredger m aster to the Im aru  H arbour Board, and left in 
1907 for a chief engineer's appointm ent to sail on the New 
Zealand coast. In  December, 1907, he was appointed to the 
dredger M oribiku , at the Bluff, New Zealand, and in 1909 lie



le ft for B rita in  in  order to sit for exam ination as ex tra cliief, 
and then was appointed to supervise the bu ild ing  of the 
dredger P aritu ta , a t Messrs. F lem ing  and Ferguson s. On 
her completion he left as chief engineer, and 011 a rrival in  New 
Zealand lie rem ained as dredger m aster till  completion of the 
guaran tee, after wliich he was appointed to the Ceretodus a t 
B undaberg, A ustralia, and in  1912 lie received a Governm ent 
appointm ent as Inspector of M achinery for New Zealand.

A fter the outbreak of war, and the call for experienced m arine 
•engineers, he offered his serviecs to the A dm iralty , and when 
the Aurora, a fte r the S ir E . Shackleton’s expedition, was taken 
over, M r. Knowles joined her to proceed to B rita in , as did 
other volunteers, one of whom, the chief m ate, had already 
served in the A rm y, and was wounded at G allipoli, invalided 
home to A ustra lia, and was re tu rn in g  to m arry  a nurse who 
had attended him  when in  hospital in  E ngland . The Aurora  
sailed from Sydney on June 22nd, 1917, and has not since been 
heard of. The relatives of those 011 board have clung to the 
hope th a t a t least some, if not all, of the members of the crew 
of the m issing ship m ay have been saved, bu t the lapse of tim e 
has g radually  obliterated expectation of news. M r. Knowles 
was a Member of the In s titu te  of M arine Engineers.



H E R B E R T  G. M ITCHELL.

W ith in  a short ru n  of his homeland, M r. H . Gr. M itchell 
lost his life while engaged in carry ing  on his peaceful duties 
as chief engineer of the steam er, which was sunk by tlie 
dastard ly  act of the enemy of law and order, two only of tlie 
crew being saved. To his widowed mother and relatives our 
deep sym pathy is extended. H is fa ther was a m aster m ariner, 
and died at P o rt Said in 1895. B orn a t Poplar, where his 
parents had removed from Teignm outh, M r. M itchell was 
educated a t T arrance S treet School, and served his apprentice
ship w ith Messrs. Caird and R ayner. Soon afte r comple
tion of his time he went to sea in the SS. Picton, A ugust, 1905, 
as a jun io r engineer. The following year he joined the 
Annapolis as 4th  engineer, being subsequently promoted to 
3 rd ; he also served in the Lomas, the George F lem ing  and the 
U ranium , receiving his promotion to 2nd engineer of this 
steam er in  A pril, 1910, and to chief in  Ju ly , 1910. He passed 
for his second certificate in  190T, and for chief in  1910. He 
also served in the Glenturret, Quito, Inveric, and then  joined 
the A va n ti  is chief engineer in M arch, 1917. H is elder 
brother is a deck departm ent officer, and his younger brother 
is serving on the battle  front in  F rance. Mr. M itchell was 
elected a Member of the In s titu te  of M arine Engineers in 1905.



LIEUT. A. BAR CLAY MOYES.

I t  is w ith g reat reg ret we note the death of L ieu t. A. Barclay 
Moyes, and with m uch sym pathy for his fa ther in the loss of 
his b rig h t and prom ising son. The younger son, M r. W m . 
Y oung Moyes, was senior 6th engineer in  the Titanic, when 
she was lost in 1912. A. B arclay Moyes was born in  1885, and 
was educated a t the H igh  School, S tirling , where his fa ther 
was headm aster of the P rim ary  H ig h  School for nearly  39 
years. H is uncle was M r. R . P . H ew it, of M anchester. H is 
engineering apprenticeship was served w ith Messrs. M uir and 
Houston, Glasgow. H e then  went to sea in  the D irect Line 
SS. Torgorm  as 3rd engineer, subsequently being transferred  
to the Crown of Grenada, trad in g  to the W est Indies. On 
obtain ing h is chief engineer’s certificate he joined the 
Kirltlee, in the E ast In d ian  trade. H is nex t appointm ent was 
ill one of the Castle L ine steamers, and while in the Sabine  the 
vain search was made in  the southern seas for the W arratah. 
He le ft the sea service in  1912, on obtaining an appointm ent as 
engineer surveyor for the Y orkshire Insurance Company, a t 
M anchester.

On the outbreak of war he offered his services in  the national 
cause; having been a m ember of the 3rd L an ark  Volunteers,



he was qualified as a good rifle and revolver shot. H e joined 
the M anchester U niversities and Public Schools B attalion , and 
was afterw ards gazetted to the Cheshire R egim ent. He served 
as captain and assistant ad ju tan t in the second line battalion. 
By his special desire lie was transferred  to the first line, and 
le ft for the seat of war as lieutenant, and was killed during  
the defensive operations about the end of M arch, 1918. He 
was held in high esteem By his com m anding officer. He was 
elected an Associate of' the In stitu te  of M arine Engineers in 
1906.

LIEUT. CHAS. O V E R T O N , R.E. (Naval Division).

W e record w ith regret th a t  Clias. Overton, of Edgley 
Cleadon, near Sunderland, has lost his life while on national 
du ty , the vessel on which he was serving having been reported 
as “ m issing.”  He was born at South Shields in  1888; his 
fa th e r was Samuel Overton, a sliip-master. Educated at the 
H igh  School, Shields, he served his apprenticeship with Messrs. 
Dickinson and Son, Sunderland, and continued in  their works 
un til, in  December, 1910, he went to sea as a jun io r engineer 
in the Am erican Line SS. P hiladelphia. H is subsequent sea 
service was in  the W hite  S tar L ine SS. Olymjric and in  the 
E oyal M ail L ine Arato. O btaining his second-class certificate



early  in 1912, his chief’s in  1914, he came home from  the W est 
Indies to sit for the ex tra  chief’s certificate in Septem ber, 1916, 
b u t having offered his services to the N aval Division of the 
Royal Engineers, he was called away and given a commission 
before the exam ination took place, and entered upon his duties 
as chief engineer of a vessel in the E ast, du ring  which period 
he was a t the siege of Bagdad.

G reat sym pathy is extended towards his invalid sister, whom 
he supported w ith kindly and brotherly  help. Mr. Overton 
was elected a Member of the In s titu te  of M arine Engineers in  
1916.

LIEUT. D A V ID  PALMER, R.E.

Our sym pathy goes forth  anew to Mrs. P alm er as we pen 
these lines to place on record the following biographical sketch 
of the life of her husband, David Palm er, who was chief 
engineer of a steam er which was last sighted in the M editer
ranean Sea, on F ebruary  26th, and is given up for lost.

Born a t N igg, in  the N orth  of Scotland, in 18T4, son of D avid 
and M argaret Palm er, of “  A ltens,” N igg, he was educated at 
N igg Public School and R obert Gordon’s College, Aberdeen.



A fter serving Lis engineering apprenticeship w ith Messrs. J .  
B laikie and Sons, Aberdeen, he was employed at the works of 
Messrs. Simons, Renfrew, gain ing  fu rth e r experience of m arine 
engineering before going to sea in  1896, as th ird  engineer of the  
Grandholm, of Aberdeen. O btaining his Board of Trade 
second engineer certificate in 1897, he was promoted to second 
engineer, and rem ained in  the Grandholm  ti ll  1899, when lie 
obtained his chief’s certificate. He then joined the Red S tar 
liner Vaderland  as fourth  engineer, being afterw ards promoted 
to th ird , and to second in 1902; subsequently he joined the 
llnro  (E lder Dem pster Line) as second, in 1904, and was pro
moted to chief after four or five voyages. He also served as 
chief engineer of the H erm inius, Harmonides, and the 
Ii. P . H ouston, of Liverpool.

On December 29th, 1917, he joined a steamer in Glasgow as 
chief engineer for employment on national service, in the  
In lan d  W ater T ransport D epartm ent, w ith a commission as 
E ngineer-L ieut., R .E ., and sailed for a port in the E ast (Meso
potam ia), and while serving in the steam er referred to he was 
lost to sight, bu t hope rem ained for m any months th a t he m ight 
have been saved. The hone has not been fulfilled, and 
memories of the departed alone rem ain -to dwell upon by his 
widow and friends. David P alm er was elected a Member of 
the In s titu te  of M arine Engineers in 1912.


