
INSTITUTE OF MARINE ENGINEERS

Visit to the Engineering and Machinery

On Saturday afternoon, September 28, the members of the 
Institu te  paid an official visit to the Engineering and Machinery 
Exhibition a t Olympia. The afternoon was spent in making 
individual inspections of the very extensive aggregation of 
working machinery of the latest types and other exhibits, 
after which the members assembled in the Lecture Hall, where 
a light repast was partaken of. Mr. W. Lawrie, Chairman 
of Council, presided over this function in the unavoidable 
absence of the President, who expected to be present on the 
occasion, bu t was called away on business to the Continent. 
Im m ediately afterwards, lectures were given before a large 
audience, on “ New Methods of Effecting Boiler R epairs,” 
by Mr. H arry  Ruck-Keene, Member, and on “ Ventilation, 
Heating, and Berthing,”  by Mr. A. E. Battle, Member of 
Council, both illustrated by lantern views. Various samples 
of welding by the processes which were the subject of his 
paper were subm itted for inspection by Mr. Ruck-Keene. 
The chair was taken, on the occasion of the first lecture, by
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4 NEW METHODS OF EFFECTING BOILER REPAIRS
Captain H. Riall Sankey, R.E. (ret.), Chairman of the Lec
tures Committee in connection with the Exhibition, and on 
the occasion of the second lecture by Sir Alexander B. W. 
Kennedy, LL.D., E.R.S., President of tbe Exhibition Advisory 
Committee.

In  view of the interest shown in these lectures, the' discussion 
on Mr. Ruck-Keene’s paper will be resumed a t the Institu te  
premises, Stratford, on November 11, and on Mr. B attle’s paper 
on December 2, 1907.

J a s . A d a m s o n ,
Hon. Secretary.

------------------------------------------

New Methods of Ejecting Boiler Repairs.
By M r . HARRY RU CK-KEENE (M e m b e r ).

R E A D  A T
T h e  E n g i n e e r i n g  a n d  M a c h i n e r y  E x h i b i t i o n , O l y m p i a , 

On Saturday, September 28th, 1907, at 7 p.m.
C h a i r m a n : C a p t . H .  R i a l l  S a n k e y , R . E .  ( r e t . ) .

C h a i r m a n  : In  the absence of the President of the In 
stitu te  of Marine Engineers I have been asked to take the 
chair 1 for the first lecture, from 7 to 8, on “ New Methods of 
Effecting Boiler Repairs,” evidently a subject of much interest, 
especially to marine engineers. These new methods are, I 
understand, based on the application of the oxy-acetylene 
blow-pipe and of the electric arc. To Engineers such methods 
seem a t first sight rather dangerous, as, obviously, the great 
heat produced a t the p a rt welded would have a tendency to 
cause internal stresses, and it  is only by experience th a t we 
can be sure th a t such methods are efficient and safe. I t  is 
on such points th a t we shall be pleased to hear what the lecturer 
has to say to us to-night. I  m ight mention an experience of 
my own in connexion with the repair of cast iron by another 
method producing very intense heat, namely the “ therm it ” 
process. We had a  repair made by this process and it did 
it admirably, but a very short time afterwards the casting

1 In  th e  ca p a c ity  of C hairm an of th e  L ectures C om m ittee in  connection  
w ith  th e  E n gineering  E x h ib ition .
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broke. We were then told th a t we ought to have raised the 
whole casting to a red heat before applying the process, bu t 
in view of the fact th a t the casting was 10 ft. long by 5 ft. 
wide by 2 ft. deep, you will agree th a t the easiest plan was 
to break it up, p u t it in the cupola and re-cast it.

W ith these few remarks I  will now ask Mr. Ruck-Keene to 
give us his lecture.

The repairing of boilers is a subject which I  think must 
always be of interest to marine engineers, and I  propose 
in this paper to describe two processes of effecting repairs, 
by welding in place, which have so far given satisfactory results, 
and a t the same time have effected repairs a t probably less 
cost and in m any cases in less time than  by the ordinary 
methods of repairing. These processes are the Oxy-Acetylene 
and Electric systems of welding, whereby cracks in plates 
may be welded up in place, patches m ay be fitted and welded 
in place w ithout forming new seams, as would be necessary 
if they were riveted, and wasted plates and landing edges 
may be built up to their required thicknesses. Now the ordinary 
form of welding can certainly not be called a new process, for 
though I  have been unable to find who was the first discoverer 
of the a rt of welding, yet on referring to the fourth chapter 
of Genesis I  find th a t Tubal Cain (who lived about 3950 years 
b .c .) is there described as “ an instructor of every artificer in 
brass and iron,” and so we may fairly conclude th a t the ordinary 
form of welding was known in those days. And by the ordinary 
form of welding in wrought iron or steel I  mean th a t which 
consists of the parts to  be united being heated to a suitable 
tem perature a t which they become plastic, bu t not actually 
fused, and are then united by hammering, squeezing or 
rolling. Although the metal itself does not become fused 
a t this tem perature, yet it becomes rapidly oxidized, but the 
oxide formed is liquid a t this tem perature and in properly 
made welds it is entirely squeezed out from between th e  
surfaces to  be welded. To render the oxide still more liquid 
and, therefore, more easily expelled from the weld, a flux 
of white sand (silica) is sometimes used ; this forms with the 
oxide a silicate of iron which has a lower melting point than  
oxide of iron, and although when a flux is used the iron or 
steel is probably less adhesive th an  it is a t  the tem perature 
a t which the oxide melts, yet the im portance of using every
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means of getting rid of the scale between the surfaces to be 
welded justifies the use of a flux in most cases. B ut to come 
down from the days of Tubal Cain to more modern times, 
it was the practice of several well-known firms when making 
iron boilers to  weld the longitudinal seams of the shell plates 
of boilers instead of riveting them, and in 1874 some exhaustive 
tests then made proved the efficiency of these welded seams 
to  be about 70 per cent, of the solid plate. And I  have only 
heard of one case in which the weld gave way, and th a t was 
in 1889, when a boiler, eight years old, was subjected to hydrau
lic test, after undergoing repairs, and the longitudinal seam 
cracked through the weld for a length of about six inches. 
When steel took the place of iron in the manufacture of boilers 
this practice of welding longitudinal seams was discontinued. 
B ut many firms still continue to weld the furnaces to the 
tube plates in steel boilers ; and it  is the universal practice 
nowadays to weld the longitudinal seams of furnaces, no 
m atter whether they be of the plain, corrugated or ribbed type. 
So th a t it will be seen th a t welding, though decried by many 
engineers, is still extensively used in the m anufacture of 
boilers. In  the Oxy-Acetylene and Electric processes of 
welding, though the surfaces of the metal to be welded are 
heated up to  practically the same tem perature as in the ordinary 
methods of welding, yet the subsequent hammering, squeezing 
or rolling is dispensed with, except in th a t process of electric 
welding which I  propose to  describe where a certain amount 
of hammering is still used in making the weld. Eor the purpose 
of repairing boilers by the Oxy-Acetylene process the necessary 
apparatus practically consists of a steel cylinder containing 
oxygen gas and another containing dissolved acetylene, both 
under pressure, a special blow-pipe, flexible tubes for trans
m itting the gases from the cylinders to the blow-pipe, 
and small bars or rods of iron or mild steel about 
Jg- in. diameter, which are fused and attach  themselves 
to the parts to be united. The oxygen and acetylene gases 
in these cylinders are led to the blow-pipe by means of the 
before-mentioned pipes and there ignited a t the nozzle, the 
resultant flame giving out an intense heat. Where plates 
are wasted away by corrosion or otherwise, the wasted parts are 
first thoroughly cleaned to remove any dirt or grease, and 
are then heated to a welding heat by means of the flame from 
the blow-pipe ; the iron or steel bar is in the meantime held in
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this flame until a small portion a t the end of the bar is melted 
off and attached to the part to be repaired, and this process 
is continued until by the addition of drop after drop sufficient 
m etal has been added to bring the plate up to  its required 
thickness. W hen a crack in a plate has to be welded up, 
the m etal on either side of the crack is cut away to form a 
V-shaped groove and thus enable the flame to penetrate to 
the bottom  of the crack and heat the surrounding metal 
to the required tem perature, m etal being a t the same time 
added from the small bar to fill up the groove, in the same 
way as the wasted plate was built up. In  a similar manner, by 
chamfering away the edges, two plates can be welded together. 
N aturally in all these cases great care m ust be taken to  see 
th a t each and every piece of m etal added becomes firmly 
attached before adding more m etal to it. This process has 
been very satisfactorily employed in this country for many 
purposes, and more especially for welding flanges and branches 
on iron and steel pipes (which have to w ithstand high pressure), 
but so far it has been little used for effecting boiler repairs. 
In  Marseilles and Genoa quite a considerable num ber of 
boiler repairs have, however, been carried out in the last few 
years by this process with satisfactory results. Among 
other repairs I  may m ention those carried out to two marine 
boilers, where the bottom  plating of the combustion chambers 
and the lower p a rt of the combustion chamber back plating, 
and also parts of the furnaces (-.'f in. thick) were con
siderably wasted by corrosion, the defective parts were 
cut out, patches made to suit, and instead of riveting them  
on, they were welded in place by this process, thus avoiding 
the making of additional riveted seams in the furnaces and 
combustion chambers, which often give so much trouble in 
boilers. The landing edges of the lower part of the back end 
plates of these boilers were also considerably wasted, and 
these were made good and built up to their original thickness 
in the m anner I  have already described. These repairs 
were carried out under the supervision of my colleague (Mr. 
Jones) a t Marseilles in June, 1906, and after twelve m onths’ 
work they were again examined in Ju ly  last and found to be 
quite satisfactory and showing no signs of leakage. In  another 
case eighteen furnaces of the main boilers of another vessel 
were so badly wasted by corrosion on the water side near 
the line of firebars, th a t in the ordinary way these furnaces



8 NEW .METHODS OF EFFECTING BOILER REPAIRS
would have had to be renewed, but by this process the wasted 
parts of these furnaces were built up to their required thicknesses 
by welding on sufficient metal piece by piece, thus saving 
the time and expense of renewing the furnaces. In  another 
case the furnaces of some other boilers were badly wasted and 
cracked, and these were satisfactorily welded up by the same 
process ; there being in all about 100 cracks in the two furnaces 
and the repairs taking about three weeks. Figs. 1 to 3, I 
think, explain these repairs better than 1 can describe them 
on paper. I  could cite many more cases, but I  think 
those I have mentioned will give some idea of w hat can and 
has been done in repairing boilers by this process. After 
the welding operation it is usually considered better to heat 
the surrounding plate by means of the blow-pipe flame to 
counteract, as far as possible, the strains th a t m ight be set 
up by the intense local heat. Naturally if it were possible 
it would be better to properly anneal the plate dealt with. 
This process has also been very usefully employed in the cut
ting out of defective and damaged plates, the flame from the 
blow-pipe melting and thus cutting a groove about ^  in. 
wide, in much the same way as would be done by a band- 
saw, the separation being quite as cleanly and accurately 
done and in much less time than by the ordinary methods 
of hand cutting. The following are results of tests, made in 
June last, from samples taken from a plate welded by the Oxy- 
Acetylene process, and are the same as those I  gave in a paper 
read a t the Engineering Conference of the Institu tion  of Civil 
Engineers.

O x y -A c e t y l e n e  W e l d i n g .

E x te n s io n  in  4 in . 
p e r cent.., . . .  T h ick- B read th  nesfi , T ons, A rea. T o ta ,

T ons 
p e r  sq . | in .

in. in. in.
N o t  a n n e a le d  . 1 5  62 ■93 22-85 24 5
A n n e a le d 1-5 -(52 ■93 22-35 24 0
N o t  a n n e a le d  . 1 ■"> (12 •93 22 9 24-fi
A n n e a le d 1 5 -63 •945 22 1 23-3

3 0 ) S o lid  P la te .
E x te n s io n  in  8 in . 

p e r  cen t.

2 9  J fr o m  t h e  
w e 'd .

N o t  a n n e a le d  
A n n e a le d

C o l d  B e n d s .
1 8 0 °
180 °

These show not only the efficiency of the weld, but also



NEW METHODS OF EFFECTING BOILER REPAIRS 9
th a t the ductility  of the surrounding m etal in way of the weld 
has not been distressed by the intense local heat. I t  will be 
noticed th a t the  tensile strength of the welded plate is the 
same as th a t of the  solid plate, the elongation per cent, is also 
the same, and the bend tests are quite as good as those which 
m ight be expected from the solid plate. There are several 
systems in use for welding by electricity which have been 
employed for a num ber of years, and are used, among other 
things, for welding tram -rails in place, in making good blow
holes, etc., in steel castings, and also in welding together pipes, 
more especially those for refrigerating p lan t which have to  
w ithstand high pressures. B u t as w ith the Oxy-Acetylene 
process, little use has so far been made of these processes in 
th is country for repairing boilers. In  the last few years, 
however, electric welding has been used abroad for this purpose, 
more especially a t Gothenburg in Sweden, where quite a 
num ber of boiler repairs have been carried out by th is process. 
The process there employed is somewhat smiliar to the Oxy- 
Acetylene process, bu t the heat is generated by the electric 
arc instead of by the  flame from the blow-pipe. The p lan t 
there used consists of a barge containing two dynamos of 45 
K ilow att power driven by a steam  engine, and a th ird  dynamo 
of 3 K ilow att power for feeding the magnets. The voltage 
used is between 80 and 120. There are two sets of cables 
leading from the dynamos, so th a t work can be carried out a t 
two different places a t the  same time. The cable from one 
pole of the dynam o is connected to some p a rt of the boiler and 
the cable from the other pole is connected to the welding bar 
(which consists of a bar of specially prepared steel about 
y8̂  in. diameter). This welding bar is fixed in an  insulated 
holder, and on being brought into contact w ith the article to 
be dealt w ith and then  w ithdraw n a short distance, an electric 
arc is formed, which rapidly heats the parts  in close proxim ity 
to the arc, and a t the  same tim e the end of the bar is heated to 
almost a molten condition ; this is then pressed against the 
parts to  be welded, and they being now heated to a welding 
tem perature, a small portion of the end of the bar attaches 
itself to them , in a similar m anner as an  almost m elted piece 
of sealing wax is made to adhere to  paper ; after this small 
portion of nearly m elted m etal is a ttached  the bar is w ith
drawn, thus breaking off the electric current. The added 
metal is then  ham m ered to ensure its being thoroughly united 
with the parts to be welded. The welding bar is then again
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brought into contact with the parts being dealt with, and then 
w ithdrawn a short distance to again form an electric arc, and 
the surface of the m etal and also the previously welded m etal 
are again heated to  a welding tem perature and another small 
portion from the end of the bar is added and hammered as 
before, and so the cycle of operations continues un til sufficient 
metal is added for the opening between the two pieces of metal 
to be entirely filled up, in the case of welding two plates 
together, or the wasted portions of a plate have been brought 
up to the required thickness. The following are the results of 
tests made in June last from a plate welded by this process 
(and as in the case of the Oxy-Acetylene test samples, are the 
same as those given a t the Institu tion  of Civil Engineers).

E l e c t r i c  W e l d i n g .

B read th T h ic k 
ness. A rea. Tons,

T o ta l.
T ons 

pe r sq. 
in .

E x te n s io n  in  4 in . p e r  cen t.
in. in. in.

N o t  a n n e a le d  . 1 0 •56 *56 1 5 3 5 27*4 12 ) B r o k e
A n n e a le d  . . 1 *0 •55 *55 1 4 5 2 6 3 1 4  j th r o u g h  w e ld

C o l d  B e n d s .
N o t  a n n e a le d  . . 5 8 °  ( S h o w e d  s ig n s  o f  
A n n e a le d .  . . 16 0° ( fr a c tu r e  a t  w e ld .

I t  will be seen th a t after annealing much better results 
were obtained than  before annealing. B ut unfortunately one 
cannot anneal a boiler in place. Some cases of repairs carried 
out by this process can, I think, be better explained by show
ing sketches of them. Eigs. 1, 2 and 3 are, as already stated,
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F i g . 3.

sketches of repairs carried out by the Oxy-Acetylene process, 
the remaining figures showing repairs carried out by the
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Electric welding process. Fig. 4 shows the repairs carried 
out to the two main boilers of a well-known Swedish vessel. 
I t  will be seen th a t these are double-ended boilers. Some

what extensive repairs were carried out about three years ago 
(the boilers are fifteen years old) to the combustion chambers 
and furnace saddle plates, but they had given trouble by leakage,
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and a t the beginning of this year the landing edges of all these 
patches and also several leaky rivets and local corrosions were 
welded up by this process ; some joints were, as you see, welded 
up from the under side. I  inspected these repairs after the 
vessel had been running about three m onths and found there 
was not a sign of leakage anywhere. Fig. 5 shows a lam inated 
tube plate repaired by this process ; the greater p a rt of the 
lam ination was cut away and the plate built up to its required 
thickness as shown ; the small screwed pins shown were p u t 
in as a safeguard to  avoid any opening up of the lamination, 
in case it developed beyond w hat was thought to be its extent. 
Fig. 6. The landing edge of the lower part of the furnace and
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also the combustion chamber plating of this boiler in way of 
same were wasted away, together w ith the rivet heads, and 
these parts were built up to  their original thicknesses, the 
rivets themselves being so fused to the plates as to  become 
integral parts of the same. Fig. 7. The landing edges of a

F ig . 8,
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leaky patch  in the centre furnace of a small boiler were welded 
to the adjoining plating as shown, also two cracks in the furnace 
plating and a wasted portion of the bottom  seam of the furnace 
was built up to  its required thickness and welded to the 
adjoining plating. Fig. 8. The plating of this furnace was 
cracked through and wasted in way of the Adamson rings and 
repaired as shown. Fig. 9. This shows the furnace of a small 
boiler which was entirely wasted through in way of the bu tt- 
strap  and landing edge of the furnace and combustion chamber 
plating, and was repaired as shown, the repairs taking three 
days. Fig. 10. Here, again, repairs have been carried out to a 
furnace in way of an Adamson ring. Fig. 11. This shows 
another repair where the landing edge of a furnace and com
bustion cham ber plating and also a wasted portion of a tube

F i a .  9
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F io .  10.
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7/77) A\\n
F i g . 12.
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plate were repaired. The tube plate is not rightly shown, as 
i t  was on the water side of the furnace. Fig. 12. This plate 
shows the repairs carried out to the wasted portion of the lower 
front plate of a marine boiler. I t  will be seen th a t the rivets 
were here welded in to form integral parts of the plate. Fig. 13.

F ig. 13.

This plate shows a repair carried out to the wasted landing 
edge of the bottom  shell p late of another m ain boiler, where 
a length of about 5 ft. was built up to its original thickness. 
Fig. 14. This shows repairs carried out to the combustion 
cham ber plating and tube plate of two boilers which were, as 
will be seen, considerably wasted and p itted  by corrosion, in 
each case the defective parts being about 3 ft. in length.
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F ig . 14.

F ig . 15.

n:

Fig. 15. This shows repairs carried out to a wasted tube plate 
of a land boiler and also to the wasted landing edge of the



shell plating. Fig. 16. This shows repairs carried out to 
the wasted seam of a land boiler. In  conclusion, I  should
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i

F i g . 16.

like to express my thanks to my colleagues, Mr. Biilow a t 
Gothenburg, and Mr. Jones a t Marseilles, who have given 
me the greater part of the inform ation on which this paper 
has been w ritten.

C h a ir m a n  : I  am sure we are all very pleased with the lecture 
we have heard. I t  has been most interesting and has brought 
to our notice a subject which is of great value from an engin
eering point of view. In  the few m inutes we have left if any 
gentlem an would like to  say a few words on the subject or 
ask a question Mr. Ruck-Keene would be pleased to  answer.

Mr. E. H u t c h in s  : In  figure 14 Mr. Ruck-Keene shows a 
double-ended boiler which he says was welded by this process 
from the underside of the plate. How is the glowing metal 
applied in this position ?
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Mr. J .  T. M il t o n  : I  am afraid I  am not the person who 

ought to speak first upon this paper because, much as I may 
desire to express our thanks to Mr. Ruck-Keene, as he is a 
personal friend I  would ra ther th a t some one else should per
form th a t duty. However, the subject is of very great in terest 
to  marine engineers, both to  those who go to sea and to  those 
whose work it  is to  repair marine boilers and who know how 
troublesome and difficult i t  sometimes is to  p u t them  in sea
w orthy condition. Some of m y friends interested in repair 
work say th a t boilers do no t get sufficiently bad nowadays, but 
the fact remains th a t when boilers need repairing the work 
should be done so th a t i t  will no t easily give way. This is a 
m atter upon which safety a t sea depends, and it is very essential 
th a t nothing should be lost sight of or om itted th a t will make 
the work trustw orthy. In  the ordinary way of patching with 
riveted seams i t  generally happens th a t these seams when 
exposed to the action of the fire pick up the heat a good deal 
more than  the adjoining p la te ; they therefore expand more, 
causing the jo in t to be disturbed, and often resulting in them 
leaking again. B ut in these processes you get away from all 
difficulties of tha t kind. The patch is fused on and made part 
and parcel of the plate, there are no double thicknesses, and the 
leaky rivets themselves m ay be fused up solid w ith the plate 
in the process.

B ut there is one thing to  be remembered. The m ethod 
seems very pretty , and when we see how simple it  is we wonder 
why it was no t done before; b u t as our Chairman said, it is 
im portant to  know whether this great heat strains the  plate. 
In  dealing with a m etal like cast iron, w ith very little ductility, 
when an intense heat is applied, the contraction on cooling 
produces a very great strain in the metal, the parts immediately 
surrounding the repaired p a rt not being able to contract, and 
although the m etal m ay hold on under the strain  for a short 
time, when it is p u t under stress i t  parts. I t  m ust be 
something similar w ith steel, bu t in most of these cases where 
the repair has been applied there is sufficient yielding in the 
parts to modify the contraction effects. Of course the size 
of the work has to be considered—it would not be possible to 
repair a split in the middle of a large arm our plate w ithout 
causing a strain  which would prove serious, bu t in small plates 
of such shapes as we have in boilers, although the strains are 
there they are not dangerous, and in any case welded up cracks
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and welded on patches are better than  cracks stopped up with 
studs and the caulking tool and patches which expose double 
thicknesses to  the fire. There i s ‘one point which, in a com
mercial centre like London, ought not to be overlooked. If the 
method has a value as a means of repairing boilers London 
should not be behind smaller towns like Gothenburg in the 
facilities afforded for this kind of work.

A V is it o r  : Can the lecturer please say the com parative cost 
between this system and the ordinary patching ?

Ch a ir m a n  : Before calling upon Mr. Ruck-Keene to reply 
there are one or two questions I  should like to ask him myself. 
He does not give any idea which process he prefers, the oxy- 
acetylene or the electric arc. I  notice a very distinct difference 
between the results of tests as given in the two tables, and I 
think the lecturer himself called attention to them.

Then in the case of the electric arc, would not the carbons----- -
Mr. R u c k - K e e n e  : No carbons are used in the process:
Ch a ir m a n  : In  th a t case the question I  was about to  ask 

has no force.
Mr. E. H u t c h in s  : There is one more question I  would like 

to ask. Would the steel pass the Board of Trade or Lloyd’s 
Surveyor ?

Mr. R u c k - K e e n e  : The first question asked was how the 
underside of a boiler plate is welded in position. This was 
done by the electric process. The end of the bar is not actually 
melted off, bu t both it and the p a rt to be treated  are heated until 
they are almost in a molten condition and then the m etal is 
applied, not drop by drop but pressed on ju st as sealing wax 
may be applied, although not entirely melted.

W ith regard to  the cost, not being a boiler-repairer I  am 
afraid I  am hardly the person to say, but I  m ay mention th a t 
in the case of these cracks in the furnaces where over 100 little 
parts were welded up, it took three weeks to do and the cost 
was £60. In  the case of the eighteen furnaces which were built 
up to their original thickness, there was one hundredweight 
of steel bar used in adding on the metal. I t  took a m onth to
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do and cost £480, which works out much cheaper than  putting  
in new furnaces. As to the com parative cost, I  do not know 
the cost in other systems, but I believe it works out about 
the same as hand labour ; but of course if a great saving in tim e 
is effected this is a point of much im portance when ships are 
kept lying idle during repairs.

The Charirman has asked which process I  prefer. I am 
not prepared to say either one or the other. They are both 
good but I  am not here to say which is the better.

W ith regard to  passing the Board of Trade and Lloyd’s 1 
cannot speak for the former, b u t some of the work has been 
done to  the satisfaction of Lloyd’s Surveyors. B ut i t  m ust 
done in a proper manner. I t  is not a thing to  be played with. 
A very intense heat, which will bore a hole through a plate 
in a very few seconds, is used, and until men are trained to use 
the processes it is useless to try  to  do repair jobs w ith them. 
B ut there is no reason why they should not be used here 
as well as in other countries. Men are trained to  be boiler
makers, and they can be trained to  use these processes, and if 
the work is properly done we know the jobs are perfectly 
satisfactory.

I do not think there was any other point raised and I will 
conclude by thanking you for the interest you have shown 
in the subject.

Ch a ir m a n  : I t  only remains to propose a hearty  vote of 
thanks to the lecturer, which please show in the usual manner.

A vote of thanks was accorded by acclamation to the author 
and to the chairman.


