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A m e e t i n g  of t h e  In s titu te  o f  M arine Engineers 
was held  here th is evening, presided over by 
Mr. W . Lawrie (Member of Council), w hen Mr.
H. B ertram  (Hon. Min. Sec.) read  a paper on 
“ The R ecovery of W aste  P roducts.” A dis­
cussion followed. I t  was announced th a t  “ A 
Review of th e  Belleville Boiler Question ” 
would be given by  Mr. E. J .  K ean, B.Sc., a t  
a m eeting on April 23rd.

JA S. ADAMSON,
Hon. Secretary.
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P A P E R  N O . C X X X .

The Recovery of Waste Products
B y  M r. H. BERTRAM  (Hon. M in. Sec.)

READ AT
58 , R o m f o r d  R o a d , S t r a t f o r d ,
On M onday, March 2 6 th, 1906.

C h a irm a n  : Mr . W . L A W R IE , M e m b e r  o f  C o u n c i l .

T h e  old m axim , “ W aste not, w an t n o t,” is more observed by 
th e  present generation th an  th e  m ajority  of old-fashioned 
people give it  credit f o r ; in fact, i t  is being enforced daily in 
the  ceaseless com petition for w ealth. Our th rif ty  ancestors 
would have been horrified, had  they  know n the  am ount of 
their wastefulness. Take for instance, anim al w a s te : they 
killed an  ox, a te  the  m eat, m ade shoes of the  hide, cups of th e  
horns, and regarded the  rem ainder as useless. To-day an ox 
furnishes m eat, leather, hair for th e  plasterer, horn  for cups 
and combs, hoofs for buttons, and dye-m aking, bones for too th  
brush  handles and m anure m aking, grease for soap m aking, 
and blood which for its album en is used to  clarify sugar. These 
are b y  no means all the  uses to  which the  ox is p u t : b u t they  
will serve to  show how tim e changes our notions of w hat w aste 
really  means.

The u tilization  of w hat was form erly wasted, has now become 
so general, th a t  a use seems to come in to  being alm ost a t  the  
sam e tim e as the  supposed waste. The conversion of the 
slag heap into  silicon cotton, and th e  p it heap in to  shale oil, 
are fam iliar examples of the use of m aterial which was deem ed 
absolutely useless. Almost any  trad e  will give us exam ples 
of uses found for its refuse, and  a new trade  seems to  spring up 
where the  o ther leaves off. We have no t y e t reached a po in t 
where we can say  th a t  nothing is wasted, and a g rea t deal of 
m atte r is now throw n aw ay as useless, which m ay one d ay  be 
brought in to  the eternal round of change again. N atu re  never 
seems to  w aste anything. The w ithered leaves provide m anure 
as do th e  rem ains of the  anim al world, and  are again absorbed 
by th e  p lan t, which in tu rn  is eaten  by  the  anim al. D r Lyon
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Playfair said th a t  : “  Chem istry, like a p ru d en t housewife, 
economises every scrap ,” and to  such a p itch  has the  u tilization  
of w aste p roducts arrived  in th e  chem ical world, th a t  I  have 
been inform ed th a t  a well-known firm in London p u t down a 
p la n t to  produce w hat h ad  been a bye-product, and th e  original 
p ro d u ct became th e  bye-product. I  refer to  glycerine. A 
tru e  chem ist has tears in  his eyes, when he th inks of th e  years 
th a t  crude glycerine was em ptied  in to  th e  sewer. From  th e  
tin sm ith ’s clippings, and  the  parings of horses’ hoofs,the chem ist 
m akes lovely dyes. The refuse from  the  gas-works he m akes 
in to  delicate perfum es, lovely dyes, and th e  sw eetest known 
substance, saccharine.

A nother exam ple of th e  u tilization  of w aste is found in 
th e  dust destructor. Dr. Koller, in his article on “ T he 
U tilization  of Town R efuse,” says : “ The system  is con­
sidered th e  best in  which th e  destructo r is composed of a 
group of furnaces in th e  form  of cells, generally six in  num ber, 
bu ilt of firebrick, and  covered by  an  arch, which form s th e  top  
of th e  reverbera tory  furnace. The dust is em ptied  in to  an 
immense hopper a t th e  top , from  which it  passes after being 
rap id ly  dried, on to  grates sim ilar to  those of boilers, in th e  
lower p a r t of th e  appara tu s, where it  is burn t. A bout every 
tw en ty  m inutes a fresh charge is le t down and  b u rn t. On th e  
average, each cell of th e  destructor, in which th e  fire is never 
extinguished, burns from  30 to  35 tons of d ust per week. The 
ash and clinker from  th e  furnaces are ground, and  m ixed w ith 
one-th ird  of th e ir volum e of hydraulic lime, th u s form ing a 
blackish cem ent, no t of very  agreeable appearance, b u t selling 
a t about 8s. per ton , and used in buildings for staircases, and  
especially for drains. The specially valuable p a rt of th e  
process lies, however, in  the  u tiliza tion  of the  h ea t in th e  p ro ­
duction of steam .

“ W ith  a good appara tus, each cell of th e  destructo r gives
10 H .P . which is obtained  from  a boiler im m ediately  a ttach ed  
to  the  destructor. A t Southam pton, the  steam  produced by 
th e  destructo r compresses air, by  which th e  sewage is raised, 
and carried aw ay ; a t  th e  sam e tim e it  produces energy for an  
electric lighting installa tion .”

I t  would be impossible to  enum erate to -night one-hundredth  
p a r t  of th e  saving th a t  is being effected daily  by  th e  use of 
w aste m aterial, b u t I  will endeavour to  describe a new process 
by  which cleaning cloths, co tton  waste, and  any  other m ateria l
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used in the  engine room for wiping purposes, m ay be m ade to  
give up their oil, which is again brought in to  use, providing 
an excellent axle grease from the  residue, while after being 
washed, the cloths proceed on the  round again and  again until 
the  fibre of which they  are composed is no longer fit for the 
purpose.

There is a process in vogue on the C ontinent for recovering 
oil from  cleaning cloths, and  I  will briefly describe it  to  show 
the difference in the  two m ethods, quoting a few paragraphs 
descrip tive of th e  process by  Dr. Kohler, who sta tes :—The 
used cloths are squeezed fairly  tig h t into a sheet iron 
cylinder, provided w ith a tap  a t the bottom , and w ith  an  a ir­
tig h t lid. Before the  lid is p u t on, so m uch petroleum  ether, 
or benzine, is poured over th e  cloths, th a t, after th ey  are sa tu r­
ated , th e  solvent quite covers them . The lid is th en  p u t in  
place, and the vessel left for twelve hours. The tap  on a pipe, 
abou t two yards long, a ttach ed  to  the  lid, is th en  opened ; w ater 
is run  in th rough th is pipe, and  the  lower tap  opened. The 
solution of th e  solvent runs off ; w ater is added th rough  the  
p ipe until nothing  b u t pure w ater runs aw ay below. The 
solution of the  lubrican t is then  brought in to  a distilling 
apparatus, the  still of which stands in a pan  of w ater. The 
w ater is th en  heated  to  boiling. Since b o th  the  solvents 
m entioned have a boiling point below th a t  of w ater,they  evapor­
a te  com pletely, and can be regained by cooling the vapours. 
The lubricant, which was dissolved from  th e  cloths, rem ains in 
th e  still in a fluid condition.

For some tim e now, a process has been in  vogue of de­
greasing bones by immersing them  in benzine, then  subjecting 
them  to  heat, and it occurred to  Mr. Godfrey Hall, one of th e  
D irectors of Messrs. E . Cook & Co., of Bow, th a t it m ight be 
possible to  de-grease o ther m aterials. H e experim ented, and 
after assuring himself th a t  he was right, a t  once took ou t a 
p a te n t for the  process. B ut a laborato ry  and a works experi­
m ent are often two very  different things, as no doubt m any  of 
m y hearers have discovered, and it was found th a t  while the 
benzine p ene tra ted  to  the  centre of th e  bones, owing to  the ir 
irregular shape causing passages between them , it would not 
p enetra te  a heap of sponge cloths, or waste.

An arrangem ent was a t  length devised by which a large 
q u an tity  of m ateria l could be trea ted  a t  once, and  y e t kep t 
sufficiently ap a rt to  allow th e  benzine to  do its work thoroughly .
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I t  was necessary to  erect a p lan t which could be readily  worked 
by one m an, and  which to  a large ex ten t w ould be au tom atic. 
A general outline of th e  p la n t was placed by  Messrs. Cook before 
Messrs. Caird and  R avner, w ith  th e  result th a t  th e  p lan t was 
handling 100 gross of cloths per week, w ith in  th ree  m onths of 
its inception. Before describing th e  p lan t, I  m ight briefly 
describe its action.

F irs t :— Benzine, as you are all aware, is one of th e  best 
solvents known, and  has an  affinity for grease of any  descrip­
tion. I t  is also volatile a t  o rd inary  tem peratures, and of 
these two characteristics we tak e  full advantage. The cloths, 
which come from  the  users in  the  condition in  which you see 
them  here, are placed in a vehicle, which, for w an t of a b e tte r 
nam e, is term ed  th e  carrier, being a series of perfo ra ted  tray s, 
carried  on a cen tral s ta lk  of perfo ra ted  tub ing  This is then  
lowered in to  a cylinder having a hinged cover, and containing 
a series of open and closed steam  coils. The cover is lowered 
and  m ade tig h t w ith  a num ber of b u tte rf ly n u ts . Benzine is 
th en  poured in th rough  a pipe near th e  top  of th e  cylinder, 
connected to  th e  bo ttom  of another cylinder, called th e  con­
tainer. H eat is now applied b y  passing steam  th rough  the  
closed coils, and  a dense vapour arises from  th e  benzine, com ­
bining w ith  th e  oil contained in th e  cloths, condensing, and  
carrying the  oil w ith  it, as it  falls to  th e  bo ttom  of th e  ex trac ­
tor. This continues u n til th e  oil and grease has all been con­
veyed to  th e  bo ttom  ; th e  tim e required  being regulated  by 
the num ber of cloths to  be de-greased, and the  tem p era tu re  of 
th e  steam  in  th e  coils. A poin t is reached eventually , when 
the  tem peratu re  of th e  vessel will no t allow of th e  benzine 
condensing, and it  consequently  expands u n til it fills th e  pipe 
leading to th e  condenser, th en  the  condenser itself. A p artia l 
vacuum  is form ed, and condensation is very  rapid , owing to  
th e  low boiling po in t of th e  benzine. From  th e  condenser, th e  
liquid falls in to  th e  separator, so called, because, in the  la te r 
stages of th e  process of distilling, a  q u an tity  of steam  is gener­
ated , which, for econom y, it  is necessary to  rem ove from  th e  
benzine. From  the  separator it  runs in to  th e  container, and is 
ready  to  s ta r t  on its round  again. W e will now re tu rn  to  the  
oil left in  th e  ex tractor. A fter th e  benzine has been en tirely  
d riven  off, a cock is opened in the  bo ttom  of th e  ex tracto r, and 
th e  liquid contents allowed to  ru n  in to  th e  blower. H ere i t  is 
again boiled, to  drive off any  traces of benzine, and th en  th o r-
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oughly ag ita ted  by an open steam  coil. As th e  capacity  of 
the  blower is m any tim es th e  charge of the  ex tractor, a large 
q u an tity  of oil, and w ater, m ixed w ith  carbon, is allowed to  
settle  during th e  week end, and on M onday m orning the lower 
p a rt of th e  blower’s contents is run  to  waste, as a profitable use 
has no t y e t been found for it. The rem ainder, consisting of 
oil and finely divided carbon, is blown from  th is vessel in to  
tanks, by adm itting  steam  above th e  surface. The oil is run  
off as required, trea ted  by a cheap and simple chem ical p ro ­
cess, and, as you see it here, can be p u t on the  m arket again. 
The residue forms an  excellent axle grease, which can be sold 
a t  id . per lb. and  which I  have tried  myself w ith  success as a 
slow speed shafting lubricant.

Now for the  cloths which we left in  the  ex tractor. The 
carrier is raised, and the  cloths are found to  be hot, dry , and 
dusty . A fter a vigorous shake, th ey  are passed in to  a washer, 
then  from  the  drying-room  they  are despatched on th e ir rounds 
again. During the  whole process, there is absolutely no w ear 
on the  cloths, un til they  reach th e  washer, th e  benzine seemingly 
touching them  w ithout disturbing a fibre, in fact, I  believe it 
would pay  large cleaning works to  erect a p lan t for th e  saving 
in benzine alone. The process would also be useful in e x trac t­
ing oil from  fish refuse in a cannery, and perhaps copra could be 
more rapidly  and economically trea ted  by th is m ethod, as th e  
benzine seems to  have no perceptible effect on the  oil produced. 
The substitu tion  of sponge cloths for co tton  waste, for cleaning, 
by  large consumers, such as Railways, and Steam  Ship Com­
panies, E lectricity  Generating Stations,large Engineering shops, 
etc., has long been found to  be an economy, as well as dim inish­
ing th e  danger from spontaneous com bustion of oily w aste 
when exposed to  air on the  rubbish  heaps, as was too often th e  
case. By this m ethod a further economy seems easy to  a tta in . 
Even the  sponge clo th  m anufacturer m ay be said to  benefit, as 
undoubted ly  a cloth of be tte r quality , and consequent higher 
first cost, would be a b e tte r purchase from  th e  consum er’s point 
of view, th a n  the  cheap cloth, as its useful life would be con­
siderably longer. Of course th e  p lan t did no t arrive a t  its  
sem i-autom atic working w ithout m any failures. A road  th a t 
m any have passed over, is easier to  follow th a n  no road  a t all, 
and  one is bound to  encounter obstacles in  s ta rting  a new 
p lan t. I  have given you an  outline of th e  process, bu t the 
successful working was altogether due to a foreknowledge of
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the  peculiarities of the  benzine by Mr. Godfrey Hall. I  have 
here sam ples of the  cloths as received for cleaning, as taken  
from  th e  ex tractor, and  as washed, ready  for re tu rn . I  m ay say 
th a t  these cloths have been re tu rn ed  no t less th a n  ten  tim es. 
I have also sam ples to  show you of the  oil as it comes from the 
blower, as it is after chem ical trea tm en t, and  of th e  axle grease 
residue. This h ttle  paper has been given to  show th a t there 
are still fields open to  th e  invento r who tu rns his a tten tio n  to  
w aste and  its p revention .

The C h a ir m a n  rem arked th a t although Mr. B ertram  had 
to ld  them  they  had no t y e t arrived a t th e  po in t a t  which there 
was no waste, it was quite clear th a t they  were getting  tow ards 
th a t  point. M any of th e  m embers present would be able to 
give them  fu rther inform ation on the  subject, or, a t  any rate , 
raise questions for Mr. B ertram  to  answer.

Mr. J a m e s  A d a m s o n  (Hon. Secretary) said he thought Mr. 
B ertram  had been harder upon their grandm others th an  they  
deserved, as if the ir forefathers had not discovered th a t  soap 
could be m ade from  fat, then  the  soap-m akers would no t be so 
far advanced as th ey  were a t  th e  present tim e ; w hat they  
knew to -day  had  grown from  th e  rud im entary  teaching of the 
past. In  some rem ote parts he had no doubt soap was still 
actually  m ade a t  the  farm houses, where the  m yrm idons of the 
soap m anufacturers had not been able to  penetrate . N ot 
only in connection w ith  soap-making, bu t in m any other things, 
our forefathers h ad  em ployed themselves, leaving us the  legacy 
of their discoveries. There were m any dom estic appliances 
for m aking household articles, known to  and used by our great­
grandm others which were u tte rly  unknown to  the  present 
generation. He only u tte red  those few rem arks in defence 
of their ancestors, to  whom they  owed the rudim ents of much 
they  now enjoyed in fuller volume. E very  one had  d ou b t­
less seen a t different periods of th e ir  lives, and a t different 
places th ey  had visited, how various products were m anu­
fac tu red  from otherw ise w aste m aterial, and he dared  say, as 
Mr. B ertram  had  rem arked, th a t  was becoming m ore and 
m ore m anifest every day. P ea t from  bog and uncu ltivated  
land was being gradually  brought in to  a m anufactu red  s ta te  
for use in  house and  factory . A  use was also found for those 
heaps of material which, in  the  days of boyhood no doubt, had  
excited th e ir curiosity, when th ey  saw th e  v ast accum ulations
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a t the  coal p it heads, as to  w hether such would ever be utilized. 
They now knew th a t those heaps were being gradually  w orked 
up into useful products.

A t their fuel-testing experim ents on M onday n ights they  
had also from  tim e to tim e experim ented upon certain  sam ples 
of fuel which showed them  th a t the  spirit of th e  inventor had 
not only gone into legitim ate channels, b u t also, in  some 
instances, into regions where he h ad  no business. Members 
who visited the  In s titu te  on M onday nights a t  the ir fuel testing  
knew th a t now and again th ey  got sam ples of fuels prepared  
from  substances th a t would otherwise have been lost. They 
had  come upon instances where th e  inventor had  endeavoured 
to  persuade capitalists th a t  if they  would only p u t th e ir m oney 
in to  a certain  fuel m anufacturing  business of which he as an 
inventor held the  secret, th e ir fortunes were m ade. The 
tests and researches m ade in connection w ith  some of these 
cases had  shown th e  capitalists th a t  the  “ invention  ” was 
only profitable to  the  inventor in  d irect p roportion  to  the  
tim e they  paid  him  to experim ent. They had  thus to  d istin ­
guish between th e  legitim ate and the illegitim ate trad er, 
th a t  was to say, th ey  had  to  d iscrim inate betw een the  m an 
who was genuine, whose sam ples were genuine, and of w hat 
value they  were in the m arket, and  th e  m an who sought by  
every and any  m eans to  p rey  upon  his fellows.

He h ad  heard  of a firm who offered to  purchase oil and  grease 
scraped from the crank p its and bilges of steam ers ; he did 
no t know for w hat purpose, w hether it  was to  be tre a te d  in a 
sim ilar m anner to  th a t  described by Mr. B ertram .

There was a good deal of labour involved in collecting th e  
oil, and in one case he knew of where sam ples were sen t to  
the firm in question, these did no t come up to  requirem ents, 
and the  m aterial would no t have paid  cost of carriage. Efforts 
were th en  m ade to dispose of it elsewhere, and u ltim ate ly  it  
was sold a t a price which abou t covered th e  cost of th e  drum s 
it was placed in. Perhaps Mr. B ertram , as one of th e  results 
of his paper, m ay  be able to  find a use for w h at he h ad  in d i­
cated. Mr. B ertram  had  no t brought a sam ple of th e  cleaned 
waste, bu t he understood th a t  could also be dealt w ith. Some­
tim es there was a suspicion th a t  consignm ents of w aste th a t  
were delivered, not up to sam ple, had  been already  used and  
cleaned. The samples of sponge cloths before them , however, 
would hard ly  pass m uster for new, even w ith  a big m argin ;
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th ey  were, notw ithstanding , of service, a lthough th e y  had 
been th rough  th e  mill, as sta ted , several tim es.

There was also another p roduct which was probab ly  the 
m ost difficult problem  th ey  h ad  to  deal w ith  in connection 
w ith  every-day life. I t  was, perhaps, a little  beyond the 
in tended  scope of th e ir p resen t subject, b u t th e  question was 
forced upon them  day  by  day, both  ind iv idually  and  collec­
tively , th a t  was—how to  deal w ith  w hat m ight be term ed waste 
p roducts of hum anity , or as th ey  have been term ed colloquially 
“ W asters,” th e  colonial type  being term ed “ Sundow ners.”

The recovery  of such was n o t only a difficult problem , b u t 
one which dem anded th e  highest and  noblest intelligence to  
deal w ith. The recovery of such came in to  th o ug h t when th ey  
saw so m uch bread  and  b u tte r  th row n aw ay, and th a t  was 
one of th e  w orst features in  connection w ith  w hat he had 
referred to . A lthough it  was ap a rt from  th e ir subject he 
though t it  was a question they  should all try  and ponder over, 
and face. The difficulty was a growing one, and th e  sooner 
th ey  tack led  it th e  better. The more th ey  th o ug h t abou t it, 
th e  more were th ey  likely to  be able to  th row  the  weight of 
th e ir influence in  order to  t r y  and  m ake b e tte rm en t of th e  
distressing circum stances in  the lower s tra ta  of social life.

There was another aspect of th e  question also : he was 
talk ing  w ith a gentlem an th a t  d ay  who em ployed a large num ­
ber of men, as to  th e  prices in  London and in different parts  
of the  country , and the  effect of forcing wages up, w ith  th e  
consequent g reater expense of living in London. W hen th ey  
considered the  great am ount of w aste in  connection w ith  th e ir 
social life, he th o ug h t some im provem ent in th a t  departm en t 
m ight be m ade in the  direction of recovery. No dou b t the 
School B oard and th e  cookery classes were doing som ething, 
a t  any  ra te , to  m ake th ings better, and  there  was room  for 
im provem ent.

From  the  w asteful w ay in w hich food was in m any  cases 
cooked and  in others th row n away, there  was no w onder th a t  
the ir mode of living was far m ore expensive th a n  it ought to 
be, as com pared w ith  our com petitors on th e  Continent. Then, 
again, in connection w ith  our sailors and firemen, th ey  knew 
th a t the  expense of feeding B ritish  firemen and sailors was 
g rea ter th a n  the  cost for feeding th e  continen ta l or eastern 
seam en and firemen probab ly  in the  proportion  of 100 to  70 
and to  30 respectively.
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The question of food trenched  very closely on th e  subject 

which Mr. B ertram  had  p u t before them  th a t  night. He had  
appreciated  th e  paper very  m uch, and he saw a g reat outcom e 
for o ther papers from  it, and he hoped th a t  m ight be one resu lt 
from  the  paper which Mr. B ertram  had so k indly  read  to  them .

Mr. J .  H . S i l l e y  asked if the  tra y s  which held the  sponge 
cloths were m ovable or sta tionary . D id th e  benzine pass up 
th rough them  ?

Mr. B e r t r a m  said th a t  th e  benzine passed up  th rough  th e  
cen tral tube  and flowed on to  the  cloths.

Mr. S i l l e y  said he should have though t it  would have been 
b e tte r if the  tray s had  been movable.

Mr. B e r t r a m  s a id  t h e  b e n z in e  v a p o u r  w a s  in  m o t io n ,  b u t  
t h e  c lo th s  r e m a in e d  p e r f e c t l y  s t i l l .

Mr. S i l l e y  rem arked he had  seen th e  idea carried ou t in 
New Zealand a dozen years ago, where th ey  had  a process for 
boiling the  old w aste and sponge cloths. He did n o t th in k  
the  idea was altogether new. W hat he referred to  was being 
done in New Zealand quite twelve or fifteen years ago. H e 
did no t th in k  th ey  would be able to  use it  to  th e  sam e ex ten t 
on board  ship as on shore. Mr. Adam son had  referred to  the 
oil tak en  from  th e  bilges. H e th o ug h t if th ey  saved th e  oil 
from th e  bilges they  would p ay  for it in w hite pa in t. If  they  
allowed th e  oil to  gather in  the  bilges th e  pain tw ork  would 
suffer. The best idea was to  keep the  bilges as clean as possi­
ble, using lime and cem ent wash.

Mr. E. W. R oss said the  subject was such a wide one th a t  
they  could deviate from  Mr. B ertram ’s paper very considerably. 
Mr. Silley had rem arked th a t  th e  idea of cleaning sponge 
cloths was not a new one. He himself could rem em ber in his 
apprenticeship days they  used to  boil them , and th e  w ater was 
used for the tools. D irt, or dust, or old m aterial was only 
“ m atte r in  the  wrong place,” and m uch of it  could be p u t 
to  good use if properly treated . The cotton  waste, so valuable 
for engine cleaning purposes was b u t a w aste p roduct of our 
co tton  mills, although it  was still a valuable ad junct to  the
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engine room, when nothing so expensive as the “ sweat-cloth ” 
was desired. He believed there was much valuable tin  col­
lected from the old tin cans and vessels used for preserved 
eatables, etc., now so largely pu t upon the m arket. The 
conglomeration of old m aterial was compressed by special 
machinery, perforated a t the same time by spikes ; these made 
through holes in the mass, which was then suitably heated to 
melt off the tin  deposited on the metal—surely a valuable 
product from such wastages. From  coal came m any articles, 
some of which used to be treated  as waste, and were got rid 
of to  the best advantage, bu t with little or no profit. Nowadays 
they were still got rid  of, b u t to great advantage, and were a 
great source of profit. They had such valuable by-products 
as saccharine, tar, coke, aniline dyes, etc., aiding our chemists ; 
in saccharine, useful for hygienic purposes, and a preservative' 
against the inroads upon n a tu re ; in tar, valuable in the 
m anufactures; in coke; and—useful and pleasing to the eye—in 
aniline dyes. From  w hat were formerly useless dredgings 
from London Docks, bricks were now made, again a useful 
return  from waste to useful purpose. The waste slag from 
dust destructors was cast into suitable shape, and, in one instance 
he knew, was used in the building of a sea wall a t one of our 
sea coast watering places. The waste products of our coal 
mining industry, the slack coal which laid in immense heaps 
around the p it mouths, was a source of wealth if properly 
handled. From  time to tim e companies had started  to use 
it up in the shape of block fuel, bu t judging from its meagre 
use, i t  did not appear to have reached perfection. Some tests 
had been made a t the Institu te  on some special samples of 
block fuel which showed a wide difference of evaporative 
power. Other samples of waste which were being turned into 
use for the comfort and use of m an were cork cuttings, used in 
various ways, either as cork dust, sprinkled on iron bulkhead 
plates on board ship as a preservative, or as a preventative 
against sweating ; while in the shape of cork carpet or linoleum 
it was found in the home. Again, old cotton or linen cuttings 
were turned into valuable account as paper. Wood pulp, of 
which large quantities came from America, and which was 
the refuse of saw mills, was also turned into use, in the shape 
of millboard for boxes and paper. But really the cases were 
so numerous and commonplace, where waste could be turned 
into utility, th a t it was almost safe to say there was nothing
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coming from a specified product but w hat could be tu rned  into 
some use in  the  service of man.

M r. W. M c L a re n  said th a t, like Mr. Ross, he had had ex­
perience of washing sponge-cloths when he was a youngster. 
They had  to  wash the sponge cloths, and w hether it was in 
order th a t, when washed, they  should be b e tte r th an  waste, 
he was too young to  consider. H e would like to  ask Mr. 
B ertram  w hat was the cost of the  sponge cloths per dozen or 
per gross, such as those shown th a t night. Those cloths were 
very small and were very  closely woven in th e  centre. W ere 
they  specially m ade for rewashing, and so forth  ? W as there 
any  shrinkage in them  ? They seemed to  be very sm all as 
com pared w ith  the average ones. If they  bought a single 
sponge cloth they  got a very good one for 2d. Then, coming 
more directly  to  the question before them , if Mr. B ertram  was 
a t liberty  to do so, i t  would be interesting to  the members to  
hear some further reference to  the  m anufacture of glycerine. 
I t  would be interesting to  know where glycerine had been 
m anufactured and soap taken  as a by-product— a t least so he 
inferred from the note by  Mr. B ertram  in the  paper. In  th e  
course of their S aturday  afternoon visits to  works they  had 
seen w aste products mixed w ith small coal and used for gen­
erating steam —this was specially interesting a t the  works of 
Messrs. Bennet Lawes, Millwall. Various classes of fuel, in 
the shape of bricks or balls had been m anufactured  recently, 
some of which were in th e  m arket a t the  present tim e. He 
thought some gave an  evaporative power of about 4 or 5 lbs. 
of w ater per lb. of rubbish  they  were burning. The small 
coal a t the  p it-m ouths used to  be disregarded, bu t it was now 
selling a t about 10s. or 12s. per ton  in London by rail, b u t 2s. to  
3s. less by  w ater delivery ; while coal dust, mixed w ith crude 
oil, was now being m anufactured into brickettes. Mr. Adamson 
had referred to the cost, and waste of, food on board  ship. 
T h at had  been a trouble from tim e to  tim e a t sea, p a rtly  due 
to  bad cooking, and w hat was throw n away. B ut th ey  m ust 
not forget th a t, w ith  B ritish seamen, th ey  had a different class 
of m an to  deal w ith th an  w ith the  foreigner. The E astern  or 
even continental people did not feed the  same as our country­
men. W hen he was abroad for four or five m onths he found 
it cost him  as m uch to  live here in  this country  as w hat the  
best mechanic was earning per week, so th a t the  conditions in
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which people had  been reared, and the am ount of work th a t 
was expected of them , was som ething to be considered in 
regard  to  th e  cost of B ritish firemen and seamen.

Mr. D. H u l m e  said he though t th a t so far as oil in  the 
bilges was concerned, some chemical m ight be used to  solidify 
the oil so th a t it m ight be collected, brought out, passed t hrough 
the  evaporators, and regenerated. Speaking of o ther w aste 
products, he rem arked th a t  Mr. Ross had referred to  the  
collecting of old tins, and tin  cuttings. T h a t utilization  
process was carried out by  m eans of electric heating. The 
plates were perforated, and he though t th ey  paid  3s. 
per cwt. for the  cuttings, and they  got 9s. for th e  tin  
they  collected from  it. I t  was easy to  im agine th e  am ount 
they  had  to  deal w ith  to  m ake any profit. Mr. Adam son had 
referred to  the  qualities of co tton  waste. H e  th o ug h t the 
w aste m erchants who contracted  to supply usually specified 
th a t  it was fresh from th e  mills. A t the  present tim e he 
though t some firms were using sheep cloths for wiping down 
engines. He had  himself found th a t in cleaning th e  sheep 
cloths th ey  could keep the same consistency of fibre, be tte r 
th an  they  could w ith  the  ordinary  sweat-rags. U nder the 
process which Mr. B ertram  had described the  fibre was p rac ti­
cally kep t th e  sam e for a considerable period. Sheep cloths 
could be bought for 30s. per 100, and he had  found them  a 
g reat saving as com pared w ith  th e  ordinary  rags. H e believed 
th a t  Messrs Donald Currie and Co. were using them  a t present, 
buying them  by  th e  ton. He though t th a t, so far as the  
utilization of w aste products was concerned, there were m any 
substances th a t  they  m ight m ake use of, if they  could find the  
means, which would resu lt in economy, give a profit to  the  
individual, and a benefit to  the  com m unity. H e m ight m ention 
th a t  he knew of a m achine, now in use, which was em ployed in 
tearing  up old cast-off shirts.

Mr. W e b s t e r  (visitor) said he was pleased to  be present 
th a t  evening on the  inv ita tion  of Mr. Adamson, for there was 
always som ething very refreshing in being in  th e  com pany of 
engineers. On those occasions he generally learnt som ething, 
and he m ust say  th a t  he had learn t som ething th a t  night. 
S tric t econom y in th e  use of stores of every kind was more 
th a n  ever necessary if th ey  were to  com pete w ith  those nations

13
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who seemed to  have the  knack of using everything to  ad van ­
tage. T he Germans in p rivate  life seemed to  be far more 
frugal th an  th e  B ritish were, and they  appeared to  carry  out 
th a t  disposition in their commercial life. One could no t b u t 
be surprised th a t B ritons did no t tu rn  their a tten tio n  more 
closely to  the  economical m ethods practised by some of our 
continental neighbours. B y doing so, some industries would 
be more lucrative, and there would be far less possibility 
of some trades leaving our country. Probably  one of the  
reasons why it cost more to  feed B ritish sailors th an  con­
tinen ta l sailors was because the  foreigners em ployed b e tte r 
cooks. He though t the  food p u t before our sailors and fire­
m en was often spoiled in the cooking. He believed th a t  g reat 
economy could be effected if the  cooks were b e tte r quali­
fied for their work and took more in terest in it.

Mr. D. H u l m e , referring to the  u tilization  of s tree t refuse, 
said th a t  in  some districts women were paid  for sorting  th is 
out, the  valueless portion  being taken  to  R ochester and burned.

The C h a ir m a n  said the  subject was an interesting cyie, and 
it  brought home to  them  th a t  th ey  y e t saw a good deal of 
waste going on. The poin t which appealed to  him  was th is : 
W hich was the best way to get th e  waste turned into money ?

If th e  sponge cloths, when th ey  were d ir ty  and full of oil, 
could be collected and  sent to  any particu lar works, and  the  
oil ex tracted , as described by  Mr. B ertram , he th o ug h t th e  
subject would be one to  which engineers ought to  give serious 
consideration. Mr. Adamson had spoken of ex tracting  oil 
from the  bilges, b u t he th o ug h t there was a greater field in 
ex tracting  oil from  the  sponge cloths. He would like to  ask 
Mr. B ertram  which was th e  best m edium  for ex tracting  oil 
from  the  sponge cloths, or ordinary  co tton  w aste ?

Mr. B e r t r a m  in reply, said no old waste after being cleaned 
and washed in  the  way described for sponge cloths had  ever 
been resold for new, as no w aste had, o ther th a n  experim entally  
as yet, been passed th rough the  process. They knew th a t  
w aste could be trea ted  in  th e  same w ay as sponge cloths, 
because th ey  had tried  the  process on w aste and o ther m aterials. 
R eferring to  the  appearance of the  sam ple sponge cloths he had 
w ith  him, and which had  been degreased, he said th a t  it  was
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alm ost impossible to  get them  to  look quite clean because of the 
large am ount of d ir t which had  been engrained in  them . The 
cloths, w hen sen t to  the degreasing m achine, were ten  tim es 
as b lack as they  saw them , so th a t  th ey  would, no doub t, adm it 
it spoke well for th e  p lan t th a t  it should get them  as clean as 
it did. W hat he had  described was a new process entirely , on 
the basis of th e  ex traction  of the  oil under heat. There was a 
process in vogue on the  C ontinent, in  which the  oil was tak en  
ou t by using cold benzine. T hat, however, was a lengthy 
process, as th e  sponge cloths lay  tw elve hours in th e  benzine 
I t  was also costly, as th ey  had  to  d istil an enorm ous q u a n tity  
of w ater before they  recovered the  benzine or oil. The process 
referred to  in his paper was worked by one labourer, supervised 
by th e  m anager of th a t  departm ent. To m ake the  process pay, 
it had  to  be done on a large scale. I t  would never pay  on board 
ship, b u t the  sponge cloths could be saved up to  the  end of the 
voyage, and then  trea ted , when they  could be used again and 
again. The sponge cloths he had w ith  him  had been degreased 
and were perfectly clean. Mr. Ross had  th o ug h t th a t  sponge 
cloths would be m ore expensive th a n  waste, b u t his experience 
was th a t  sponge cloths were less expensive th an  waste. They 
had no t y e t trea ted  any bulk of w aste in  the  cleaning apparatus, 
b u t he th o ug h t it  would be very  difficult to  wash afterw ards. 
The sponge cloths were washed by  a ro ta ry  washing m achine, 
after the  oil had  been ex tracted  from  them . I t  was th e  oil- 
ex tracting  process th a t  he desired to  bring before them  as a 
new idea. H e endorsed th e  reference by Mr. Ross, as to  the  
im m ensity of the  subject of w aste utilization, and would say 
th a t  there were thousands of articles m anufactured, the  waste 
m aterial from  which was now utilized.

In  reply to  Mr. M cLaren he was inform ed th a t sponge cloths 
cost about 7s. 6d. a gross, or m ore according to  size.

The m anufacture of glycerine was a  fairly well known pro­
cess, b u t i t  would take  too long for him  to  describe it  m ean­
tim e. In  regard  to  the  glycerine of which he was speaking, 
he m ight say  th a t  a p lan t was p u t up by  a firm m anufacturing 
explosives. Glycerine was a by-product of soap-m aking, and 
the  p lan t to  which he referred was erected for the  m anufacture 
of the  glycerine, the  soap being sold as a by-product. He did 
no t th ink  they  could get coal th a t  would evaporate even 6 lb. 
of w ater per lb., delivered in London a t 8s. 6d. per ton . Mr. 
H ulm e though t he had som ething new in a sh irt tearing
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machine, b u t it had been whispered to  him  th a t sh irt tearing 
was no t a new industrial pursuit. They had  trea ted  a lo t of 
sheep cloths by the  benzine process, tak ing  ou t th e  grease, 
and those cloths did not need washing. They were greasy, b u t 
not black, b u t he dared  say th ey  could be easily trea ted  if they  
were black as well as greasy. Those sheep cloths tu rned  out 
all right. In  conclusion, he desired to th an k  the  members for 
giving him  such a pa tien t hearing.

Mr. J . F l  e m i n g  proposed and Mr. J . H .  R e d m a n  seconded 
th a t a vote of thanks be accorded Mr. B ertram  for his paper.

Mr. B r it t o n  m oved and Mr. G. W. C r a i g i e  seconded th a t 
a vote of thanks be accorded the Chairm an for presiding.


