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REPORT OF COMMITTEE ON MILLING MACHINERY AND
PRACTICE

With regard to the bagasse openings, these come
out much closer, and an average curve, through
these would be a good guide for anyone setting his
milling plant.

With regard to the high rnoistures, these do not
appear to be effected by ordinary speeds. The two
mills with the lower moistures have finer grooving
than the others.

We would next draw vour attention to the 2nd
crusher (4 rollers), and note the small opening
these have compared with the 1st mill (.5 rollers).
You will then note that mining plants with a small
number of rollers, 11, 13 and 14 rollers have much
closer settings than the longer' trains. It means
that the smaller trains have to get down to better
'settings than the longer trains, which depend more
on the larger num her of rollers to get the extrac­
tion. From this graph it appears that the larger
milling trains should tighten up their feed openings-,

Owing to the members of this Committee being
tied up with their respective duties, nothing much
has been done this past year except attend the
Chaka's Kraal Soft Cane Test Run. and to trv and
get some preliminary data together. Que~tion­
naires were issued to get particulars of the various
milling plants, as to size, grooving, speed, settings,
hydraulic loads, etc., and a very gratifying response
has been made, and these particulars are listeel in
Sheet 1.

The Committee feel that with the co-operation of
all the mills. a general improvement in this depart­
ment can be made. We have a hard and untract­
able cane to deal with and while our milling plants
are up-to-date and kept in very good condition,
it is felt that extraction might be improved by
attention to grooving. settings. loads and speeds.
The average moisture in bagasse is very high, the
Experiment Station summary gives it as 51.96 for
1935 season, and if we can get .this down to 47 or
48 per cent. it would help the extraction, and also
improve the fuel for the boilers.

Reducing the moisture from 52 to 48 should raise
the extraction 0.37 per cent. and raise the gross fuel
value from roughly 4032 RT.D.'s to 4368 B.T.D.'s,
a difference of 336 B.T.D.'s, which at a boiler
thermal efficiency of 60 per cent., would give an
additional 0.21 Ibs. of steam per lb. of bagasse.

Mr. Bihl states that increasing the grooving fr0111
Jlgin. to lin. increased the moisture from 50 to 52
per cent., but he put -on chevrons to stop slip, and
reduced the moisture to 51 per cent. He also states
that· when running the mills slow, re-absorption
took place at 14 ft. per minute; and at 27 feet per
minute the moisture rose from 50 to 52 per cent.

To get a comparison of the settings of the various We would like to draw vour attention to the close
mills, we have considered that to base the openings setting of the 2nd crusher, and also the setting of
on the quantity of fibre passing per minute is the the Verulam mill which has given good extraction.
most reasonable way. andin Sheet 2, we have shown The feed opening is three times the bagasse open­
the openings as cubic feet per ton of fibre passing ing and is very large, but their' bagasse opening
per minute as follows;- appears, according to the graph, to be a fairly close

opening of rollers in inches x length of roller in inche:-; f f .
, 144 = square eet 0 openmg

We have plotted these openings on a graph, Sheet
3, for the various mills, and these give an excellent
picture of what is happening at the various mills.
The graph is plotted with the cubic feet per ton of
fibre per minute as the abscessae and the rollers
passed as ordinates.

With regard to feed openings. you will observe
that for 2 rollers (crushers) two of the plants have
much smaller openings than the others. These are
zig-zag type. It is to be noteel that comparing
zig-zag and Krajewski openings, to get the same
area, the size from the bottom of the teeth to
bottom of groove must be greater for zig-zag
crushers anel may give one the false impression that
zig-zag crushers require greater openings, when the
reverse is the case.

cubic feet per minute of opening = square feet of opening x mean speed of rollers in feet
. ~ . cubic feet per minute of opening

cubic feet per ton of fibre per mmute = T f fil . ~ ~
ons 0 we per 111111ute

setting although it appears to us that the last mill
might have been closer. The difference between
the feed and bagasse openings means the mill is
slightly unbalanced and will give a greater pres­
sure on the bagasse roller and be more like a two
roller crusher and may account for. the high extrac­
tion. We have all been trying to get a better
balance between the feed and bagasse rollers and
we may be wrong. It may be better to use the
feed as a pusher and put all the load on the last
roller. It would be interesting if a mill was tried
out to prove which way gives the better extraction.

'lYe have made a start at analysing our mills, and
we hope by next year that the Committee will find
the time to develop the work now begun. and they
welcome any assistance and figures.
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SHEET II.
~

UMZIMKULu.1 ESPERANZA·I

I
I DOORNKOP.MILL SETTING. EMPANGENI. Ir.r.ovo. VERULAM. GLEDHOW.

tieed opening in cubic feet per
ton of fibre per minute ":-

1st crusher · . · . 114 83.2 128.3 227.0 . 119.0 "145.5 84.2

2nd crusher ·. · . 84.2 - - - - - 25.0

1st mill · . · . · . 120 146.0 134.5 131.4 155.0 177.9 99.5

2nd mill · . ·. · . 66 112.0 142.4 127.0 166.0 97.9 60.7.
3rd mill · . · . · . 61 48 .. 0 128.0 128.7 102.0 88.5 50.2

4th mill · . ·. ·. 63 - 115.9 .124.3 96.6 65.1 -

5th mill · . · . · . 95 - 115.9 - 100.0 - -
6th mill ·. · . · . 94 - - - - - -

Bagasse opening in cubic feet
per ton of fibre per minute :-

1st mill · . · . · . 56.6 67.3 93.5 41.1 54.5 71.1 46.6

2nd mill · . · . · . 30 29.7 95.0 54.4 41.1 35.6 36.8

3rd mill · . · . · . 25 4.8 90.1 59.4 34.0 44.25 36.1

4th mill · . · . · . 17 - 66.8 - 36.8 5.42 -

5th mill · . · . · . 40 - 89.0 - 33.3 - -
6th mill · . · . · . 38 - - - - - -

MILL SETTING. DARNALL. AMATIKULU. FELIXTON.

I
UMFOLOZI.

I
SEZELA.

j'eed opening in cubic feet per ton of fibre I

J
per minute :-

IIst crusher · . · . · . · . - 137.8 121.3 85.8 125.0 141.5

2nd crusher · . · . · . · . - 94.4 102.4 - - -

1st mill .. ·. · . · . · . 50.2 145.2 163.5 134.0 98.3 115.0

2nd mill .. · . · . ·. · . 43.0 137.4 158.9 67.2 81.0 95.0

3rd mill .. · . · . ·. · . 33.8 121. 3 152.0 13L2 93.3 109.5

4th mill .. ·. ·. · . · . 24.2 84.7 149.0 115.5 107.0 125.3
I

5th mill .. ·. · . · . · . - - 140.0 102.0 - -

6th mill .. · . · . ·. · . - - - 94.0 - -

Bagasse opening in cubic feet per ton of
fibre per minute :-

Ist mill .. · . · . · . · . 25.1 64.5 76.2 59.5 61.4 76.6

2nd mili .. · . · . · . · . 20.3 33.4 67.2 59.7 31.5 36.9

3rd mill .. · . · . · . · . 13.28 42.0 62.5 92.6 41.4 48.7

4th mill. . · . · . ·. · . 8.45 40.4 53.9 38.6 16.9 19.75

5th mill .. · . · . ·. ·. - - 46.7 27.5 - -
6th mill .. · . · . · . · . - - - 19.6 . - -



Mr. MURRAY: There is not very much I can
add. This Report has entailed an enormous amount
of work, in a very short time and the more the
graphs are studied the more one gets out of them.
If each engineer studies the graph, it will give him
a good guidance as to how his settings are, and if
he goes into the figures of his own mill he will get
a good comparison. •

Mr. "TILSON: Asked Mr. Murray to gIve ex­
amples of one or two Mills.

Mr. MURRAY: Took Verularn and gave the
particulars from the graph on the blackboard. Fol­
lowing on Verulam Mr. Murray took Sezela as an
example.

Mr. WILSON: You think the openings are
largely responsible for the moisture in bagasse we
get in this country-that appears to bear out Mr.
Macbeth's statements this morning.

Mr. MURRAY: Sezela has two Milling Plants
and you will notice the curves are very good and
follow one another. I do not know if Mr. Macbeth
is quite correct.

Mr. PORTEOUS: Can Mr. Murray give us a
long train mill?

Mr. MURRAY: The long. trains have all biz
openings. Short trains have all small opening;
Surely all feed and bagasse openings should fall to
one common line. They are all over the place. I
feel this thing very strongly, that. for any Com­
mittee, it is impossible to analyse the whole of the
openings for all the mills. Somebody has got to
be put on the job to analyse them. This took a
fortnight's work. I think somebody should be
appointed to collect that data.

Mr. WILSON: You can make a .recommenda­
tion.

Mr. MURRAY: The gain to be got from a close
study of milling is very great. Taking the total
crop as 460,000 tons of sugar at £ 11 per ton and a
Boiling House recovery of 85%, a rise in Extrac­
tion of half a per cent. means a gain of £21,505.
We feel that by careful study of our settings, groov­
ings, etc., that half a per cent. rise in Extraction
is not beyond our power,' also, it is necessary to
study the milling of the new canes and I propose
that a strong and active Committee be appointed
to handle this section and as it entails an enormous
amount of detail calculations, etc., that a Technical
Assistant be permanently put on this duty to work
under the Milling Committee and be attached to
the Experiment Station. It would be his doty to
visit the various mills and get particulars of the
plants and settings and 'with the Committee get
down to basic settings, etc. .

Mr. President, I move that this matter be strongly
taken up by the new Council with our Godfathers
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the Nata!' Sugar Millers Association and point out
to them the necessity and advantages to be gained
by all, by undertaking this work. It also is in agree­
ment with your able address yesterday, as the
Milling Committee and the Assistant would be the
Efficiency Department.

Mr. WILSON: Do you wish that to go forward
to the Council, Mr. Murray?

Mr. MURRAY: Yes.

Mr. RAULT: I should like verv much to sec';')llci
w~lat' Mr. Murray has said, for it is in agreement
WIth. wha~ you were telling us yesterday in your
Presidential address. From studying these graphs
one can see something is still missing. It is the
work of the individual units. It is very nice to see
the settings coming in that way, but to know
whether the mill setting is good or not, we should
consult the chemist. We already possess a method,
so I suggest that a large number of mills, or even
all of them should adopt a method and at the end
of a year, we would be in possession of facts which
could be collected. This is not the work of one
man, and therefore a suggestion of pushing ahead
is quite sound.

The President then put the motion to the meet­
ing which agreed to it unanimously.

, Mr. RAUer: Referred to the example given on
the graph. We do not know the performance of
these mills unless these figures are backed by Ex­
traction figures. I think there are four mills which
could give you these Extractions. You could make
that chart still more explicit and more interesting.

Mr. Murray: With regard to your remarks about
Extraction, some of them were good enough to
give me the figures, but to list and analyse them
all is a tremendous amount of work.

Mr. BIJOUX: Allthis calculation was based on
cubic feet of fibre per hour, I was wondering
whether it would not be better to base it on the
actual volume of Bagasse, which on ordinary test,
is taken as being 430/0. When you apply maceration
before it reaches the third mill the Engineer sets his
Mill accordingly. The amount of maceration oil
top of that brings it to 75.

Mr. MURRAY: With regard to maceration I do'
not think it has much effect. It does not affect the
Bagasse opening, but I agree that it may affect
the feed opening.

Mr. BIJOUX: It surely would make a differ­
ence. Assuming you were crushing 100 tons of
cane an hour and you set your opening to 43 tons
of Bagasse and you got 75 tons of bagasse. I a111
sure the Engineer would be at a loss to find out
what is wrong with the mill.
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1VIr: lVIcNICOLL : With regard to the graph that
you have prepared, I think you are going to find
extreme difficulties in ever getting a line through
a group of mills with something that will conform
to each other.

In so far as mill settings are concerned. I have
listened to what has been said. There is a lot more
than mere setting. We have various makes of mills
in the countrv. The angle of feed, and the approach
to the feed carrier is of importance. Mill settings
generally are brought about in an endeavour to get
capacity'. Un less you can take mills of a certain
design and the application of the carriers to the
particular mills you are going to have a tall job.
Individual mill tests are the only indication of what
should be done to the mill and the only thing to
be stuc'k solidly to.

Mr. MURRAY: To me, setting in various coun­
tries depends on the amount of fibre. With regard
to carriers, I was of the same opinion as you, I
got an eye-opener when I studied this graph. I had
to alter my opinion after I found that scraper car­
rier mills' had the same feed openings as apron
carrier mills.

Mr. CORDES: I think Mr. Murray has left out
an important point, namely, the drainage opening.
The opening between the Thrash Plate and the
Discharge Roller. If the opening is too small the
juice which is inside tends to cause a hydraulic
pressure and the juice that is in there has no other
way to escape except throug!1 the discharger.

Mr. MURRAY: I have to thank Mr. Cordes for
bringing up this point. If I had detailed the whole
thing I would have been here for another year.

Mr. WILSON: It is a very important point, Mr.
Murray.

Mr. SBUKER: There are a lot of things I could
say. We have all gone into this question of settings
and we have gone into why one mill does better
than another, etc., but we have a very fair basis
of comparison in these mills-Felixton and Amati­
kulu, Felixton usually gets a better Extraction
than we do and when it comes down to Settings,
we, Arnatiku lu, should be getting an Extraction
better than them. Very often when we ring up to
find what settings they are getting, we find they are
trying the same setting with their mill as ours and
they cannot get the quantities.

At Felixton the feed opening of the last mill is
l;lzin. and at Arnatikulu it is I;<4in. and yet they
g'ct a better Extraction and a better moisture. A
lot of it has to do with the type of cane. The new
variety canes mill easily but if I did not alter the
speeds on the engines driving the last three mills
I could not get very good crushing but I got a
low moisture and the Extraction went up. You
can't take one mill and compare it with another,
the cane itself has a lot to do with the matter. 1VIr.
Murray ha? stated that the Scraper type of Carrier
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is a good type, but in one mill you sometimes find
these carriers feed direct into the Mill and others
deliver to a feed plate. It is interesting to get
these figures and it will be very interesting to get
home to put them down in graph form because we
can learn a lot from a graph. It certainly is an eye­
opener and when we get home and put them down
on OUt: graphs they will be very instructive.

Mr. MUNRO: Mr. Chairman, there has not been
much discussion on the point of rollers. You have
all been trying to get a better balance point between
feed and roller, and we may be wrong. Unless
wear and tear is excessive I maintain that all
rollers are extraction rollers. Now let us have some
discussion on that point please!

Mr. SHUKER: I think most of the 'Engineers
these days think all rollers should get Extraction,
because you must make your feed roller do its
work.

Mr. MURRAY: I was in agreement with you,
but I was speaking to Mr. Cordes the other day
and he has got a different. view of it. When you
look into this matter you get two different schools.
There are one or two other mills of the same
opinion, that is, big feed openings and all the load
on the last roller.

Mr. GRANT: Mr. Chairman, I should like to give
you some of my experience. There was a 5 mill
train and we had a very wide opening. It was so
tight that the mill would not turn. The Extraction
was 86, for the 5 mill train. The following season
all the settings were aliened up considerably. As
a matter of fact they were ridiculous. The Extrac­
tion became 91. Tl;e ratio varied from 2;1z-2.

Mr. POvVELL: In regard to mill settings, I have
milled 'cane for many years. At one time when.
assistant chief engineer of a large Company in
Cuba, we tried all sorts of formulae but none of
them were satisfactory. The Company's mills were
situated all over the Island, and we found that a
setting which was good for one set of conditions
was no good for another. It boiled down to this,
we had to take each tandem separately and find out
by trial and error the best settings to suit that
particular set of conditions, especially in view of
the fact that the different tandems were by different
makers. Even in one particular mill, with two
identical tandems by the same makers, grinding the
same tonnage and the same cane, the settings had
to be varied to get the same results. In Cuba we
had good milling cane with about lOro fibre, in the
Phillipine Islands cane of 10-11ro fibre, but again
the milling quality of the cane varied. Then in
Natal we have Uba with anything from 14-1Sro
fibre, and a hard milling cane at that .. Here the
situation is complicated by the introduction of soft
canes, which owing to climatic and other conditions
do not always conform to type. The whole subject
is so complicated that I do not think it possible or
wise to attempt to lay down a hard and fast formula



for mill settings in this .or any other country. Cer­
tain general principles can be laid down, but the
final settings should be left to the engineer to work
out for his particular plant and conditions.

Mr. MUNRO: We are inclined to be a little
critical. This IS a very excellent effort, but we are
facing what is bound to be a critical period. in mill­
ing and while I agree with one speaker who said
individual mill tests are essential, I think many
other considerations come into the question as well.
I asked just now for a discussion on a particular
point about rollers. If we use a balanced mill for
instance, the top roller will float perfectly in its
housing and there is no need whatever for hardened
faces. Lubrication is easy and taking it all over
the wear and tear is less. I also thought our friend
here, who mentioned his low moisture, got his low
moisture because the feed roller was doing its
share of the work.
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Mr. MURRAY: The only thing I want to say
is these things were got out with the intention of
trying to help. We all know each mill is different,
everything is different, we cannot tie anything
down, but this is to give a general indication for
the average mill. There was no intention of tying
them down to any formula. The whole data was
very enlightening to me.

Mr. WILSON: That concludes the discussion on
the Milling Committee's Report. I think that the
report, although not a great deal of reading matter
in it, was very interesting.

If the Council adopts Mr. Murray's recommenda­
tion I think that next year we will try to get
appointed a strong Milling Committee to take
matters up.

I should like you to join me in a very hearty vote
of thanks to the Committee for their work.


