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- T have the honor to submit herewith a report on the work done
by the British Acetones Toronto, under the Weizmann process.
 The report islengthy, going into all details, but is well worth
 more than a casual glance. It sets forth the difficultiesmet with
- in making a commercial success of what had been little more than
~ a Laboratory Experiment, and the means employed to overcome
* these difficulties. On our success | need not elaborate, as our out-
- put and exceedingly low percentage of spoiled grain.(viz.: lessthan
one-half of one per cent.) speaks more forcibly than any words of
* mine could do. ;
" During the first fifteen months of operation, we shipped
2,162,000 Ibs. of Acetone, and it should be borne in mind that this
‘< production was carried on while very extensive alterations and
«» enlargements were being made to the plant.
Thissuccessisdueentirely tothe untiring efforts of my staff.
-~ My son, Captain A. E. Gooderham (who was medically unfit for
A ctive Service) looked after the correspondence, office, employment
if men, and in my absence managed the entire works. He worked
idefatigably in theinterestsof the Company.
. ¥Mr. H. B. Speakman, who was sent out from England to work
e _+ Fermentation end was most untiring in his efforts and most
' ficcessful in developing the ferment, and systematizing the work
=% of his Department.
“+°  ToMr. D. Alliston Legg great credit isduefor his part in the
- distillation and purification of the Acetone and in the working out
~ from ascientific point, of the Methyl Ethyl Ketone plant. ~
Mr. W. Charles Callett, our architect, a master of his calling,
- saved usmany a dollar in the close supervision of the construction
‘\Qf the plant.
' Mr. E. Metcafe Shaw, our Chief Engineer, proved himself a
-genius in inventing heating and cooling apparatus for use in the
different parts of the plant—in devising simple, yet most effective
methods of sterilisation and generally in devising apparatus which
~materially reduced the liability of failure to a minimum and also
& the cost of production.
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Mr. J. H. Parkin, his assistant, worked night and day in the
interests of the company, and most ably assisted Mr. E. Metcalfe
Shaw, hiswork on the Catalysers being worthy of special mention.

To Mr. D. J. Thomson, belongs the special honor of inventing
a method of heating the Catalysers in the M.E.K. process which
such companies as the General Electric and Westinghouse did not
care to undertake, and positively would not guarantee to work sat-
isfactorily, and that, too, at a cost o one-haf the estimate of these
Companies. He aso had the supervision o all the Electric work
about the premises, and it speaks well for his supervision that the
Inspectors never once atered any o his work, nor had we any
troublewith the electric work after he took charge.

Mr. F. W. Barron, our Mechanical Superintendent, had the en-
tireconfidence of the men under him. Hesupervised all our boilers,
steam supplies, pumps, €tc., and save us many a ton of cod by his
closesupervision o the plant.

Mrs. Bowes proved herself an ideal Superintendent of the Girls
Department. She had the happy knack o choosing girls who
worked well and harmoniously together.

We are greatly indebted to the University of Toronto for allow-
ing several of their staff to assist us, and for supplying us with
Chemicalswhich it was impossibleto purchase.

In conclusion, may | say that had it not been for the splendid
team work of .the members o the Staff, | feel sure The British
Acetones could not have been such a pronounced success.

When the Armistice was signed, | received orders to close down
immediately. | caled my staff together, in my office and thanked
them all for the support they had given the Company, and while
thankful that the Great War was over, we all regretted that the
very happy relations which had existed between us during the past
two and a half years was so soon to be severed. "They all did
their bit.”

Personally, 1 am most thankful that | had the opportunity of
doing something helpful to those bravefellows at the Front.

I have the Honor to be,
Sir,
Y our obedient servant,
ALBERT E. GOODERHAM, COLONEL.
General Manager.
TORONTO, APRIL 3RD, 1919.
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Abbreviation

Beer

AB

Al (1st)
A3

A2

Al (2nd)
B1

LR

A2and A3

B2 (salted)
FR
B1

B3or RNB
Tails

PRAI
FR2

LIST OF ABBREVIATIONS

Liquid

FROM FERMENTATION. '
0.7¢, acetone 1.4¢;, butyl acohol 0.8¢7 ethyl

Fermented Mash

FROM DISTILLATION OF BEER. :
20-24¢7, acetone. 40-45¢, butyl. 3-47, ethyl and %

Acetone-Butyl Mixture

Composition.

acohol.

3797, water.

FROM FIRST ACETONE RECTIFICATION.

Washings from Condenser.
Pure Acetone for Shipment.

Acetone requiring further re-

fining.
Intermediate Fraction.

Butyl Constant Boiling Mix-

ture,
Last Runnings.

conforms to all Government Specifications with 3
3

2-3 hour permanganate test.

9907, acetone, less than 50 min. permanganate 3

test.
25-30¢j, acetone. butyl, ethyl and water.
Butyl, water and 5-6¢7, ethyl.

Butyl and higher alcohols and esters.

FROM SECOND ACETONE RECTIFICATION.

As above.

As above.

FROM NORMAL BUTYL ALCOHOL PURIFICATION.
Mixture

Top layer of CB.
(B.1).

(Bottom layer).

Top layer after

salting

(NaCI) 90-92¢7, dry.

First runnings from
cation.
As above.

rectifi-

Rectified Normal Butyt Alcohol

Residue in Kettle.

FROM RECTIFICATION OF FR FRACTION.

First Runnings.
Second Fraction.

As above.

oxii

759 butyl, 6¢, ethyl and traces of other aI- :_’

cohols and ketones.
(8.10¢7, butyl).

84-850, butyl, 679, ethyl, 0.6¢% ketone. 80 |

water and 0.2¢7, salt.

60-65¢7, ethyl. 20-2507 butyl, 2-3¢7 other al-3

cohols and 2-3¢7, ketones.
As above.

98-99¢7, butyl, 107 higher alcohols, 146z Water‘

Buty!l and higher acohols.

10-15¢7, acetone. ethyl acohol, water. ete.

75-80¢4, ethyl, 5-10¢7 butyl, dcf. otheraJcohul

and less than 107, ketones.
As above.

“ . M.EK. (crude)
 FRMEK

. MEK

MEK (inter.)
RSB _
LRMEK

LIST OF ABBREVIATIONS

IN SECOND STAGE M.EK. PROCESS.

Butylene from Catalysis. 80, of gases, over 99%¢; pure.
Butyl Hydrogen Sulphate. B.H.S., unabsorbed butylene, acid, polymerized
butylene.

FROM PURIFICATION OF SECONDARY BUTYL ALCOHOL.

Crude Sewndary Butyl Aleo- 8067 or more sewndary butyl.
hol.
Top layer after salting.
First Runnings from rectifica-  Dissolved butylene, little M.EK.. see. but. CB.
Stion. misture (809, see. but.)
Secondary Butyl CB. Mixture Free from impuritiesin FRSB and less water.

Intermediate Fragtions. Between see. but. ‘C.B. mixture and dry sec.
but.
Rectified Second y Butyl Al Pure.
cohol.
Residue in Kettle. See. But. plus high boiling oils (60¢; SB.).

FROM RECTIFICATION OF METHYL EHTYL KETONE.

Crude Methyl Ethyl Ketone. Over 60, M.EK.

First Runnings. M.EK. and water CB. mixture.

Strong M.EK. Conforms to specifications regards to S.G., but
possibly fails on permanganate, acidity
o alkalinity.

Rectified M.EK. for Shipment.  Conforms fully to specifications.

Intermediates. Contains small amounts see. but.

As above. As above.

Residue in Kettle. Sec. but. and high boiling oils (60% &.B.).
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General szor{' on Britrsh Acetones
Toronto hime Fed
July 14, 14y

2dward Metealfe Shaw
Zngineer - in- Chiet

SEéTION 1.—.GENERAL INTRODUCTION.

GENERAL—In the spring of 1916, the Imperial Munitions Board

. entered into certain arrangements with the General Distilleries,

Limited, and Messrs. Gooderham & Worts, both of Toronto, Can-

- ada, under which the British Acetones, Toronto, Ltd., was formed
- for the purpose of converting the General Distilleries into a factory

for the manufacture of Acetone; certain parts of the Gooderham
and Worts Distillery being also placed at the disposal of the Com-
pany. Operations were begun in May, 1916, Colonel Gooderham
accepting the position as manager of the new Acetone Factory
with Capt. Gooderham as Assistant Manager. Mr. E. Metcalfe
Shaw accepted a position as expert in connection with the various
methods and processes. Mr. J. W. Hayward, Construction En-
gineer, Mr. Allison Legg and Mr. H. B. Speakmann, Research and
Bacteriological Chemists, were sent out by the Imperial authorities
to take charge of the respective departments.

ProCEss—The process to be adopted was that in use at the
time at the Royal Naval Cordite Factory at Poole, involving the

“use of Dr. Weizmann’s culture, but the information available re-

garding the process was admittedly very incomplete. Accompany-
ing this (see Appendix to this section) is a copy of a memorandum
by Mr. Arthur E. Hadley, the only information availalple before the
arrival of the experts from England, and the only written matter
received on the subject.

The process is simple provided certain fundamental conditions
are not violated and the culture under favourable conditions, works
rapidly, but is unable to combat even small numbers of foreign
germs. Thoroughly sterile liquor or starch solution produced from
either crushed maize or malted barley wort is inoculated with the
culture and the resulting fermentation continues for from 18 to 48
hours, with a reasonable certainty of completion between 24 and 30
hours, depending on various conditions after which the beer 15 dis-
tilled and fractionated or rectified in the usual way. The yield
based on previous work elsewhere was stated to be aboat 8% of
acetone and 19% of butyl alcohol (both on a dry corn basis).

OUTPUT—OriginalIy the plant at Toronto was expected to have
& maximum output of 250 tons of Acetone per year, This maxi-
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mum has, however, through hard work, careful management, g of
engineering, chemical and bacteriological practice and painstaking
attention to details, been steadily increased to a rate at present g
1,000 tons per year. This rate, however, is being constantly ip.

creased through improved methods and apparatus, and iy 4 :'-
creased skill in operation, and it is expected the final rate will cop.

siderably exceed the present output.

In view of the difficulty experienced here and elsewhere in get, 1
ting steady good results by this process the successful working og‘
this plant makes it desirable that this report should be as ex.

haustive as possible, not only as regards the arrangements which

are working well, but as to many details which have beey §

eliminated as faulty or dangerous.

WORT vs. MASH—The first point considered was whether wor
produced by malting on the one hand, or mash on the other was tg

be used for fermentation. The decision in favor of the latler wag
influenced mainly by the greater yield from mash, the increased §
cost of malting and largely by the experience of Colonel Gooderham _

in dealing with problems involved in operating with large quanti-
ties of mash and beer, containing high percentages of undissolved
matter. It was evident that the mash system would reduce cost
whilst the difficulties involved in handling the mash and beer, in
the beer still could be safely dealt with under Colonel Gooderham's
guidance. '

There were many points to be considered before arriving at a

decision in the matter. The most important factors favoring the

use of the clear wort are the percentage of solids retained as cattle |

food and an easier liquid to handle, especially when cooling, while
against these are the greater cost of barley and the cost of malting

In connection with the mash, the disadvantages to be overcome are §

the difficulty of cooling and maintaining sterility, the complete

destruction of the solids from a cattle food point of view, and the
difficulty of disposing of the enormous quantities of slop. On the :
other hand, the use of mash possesses the advantages of giving ex-

cellent results and better yield than the wort.

The record at present made, during a continuous run of $

months still proceeding of 460 fermenters of 25,000 gals. capacity
equal to a total of 11,500,000 gals. without the loss of any maize and

a high yield of from 8.5 to 8.8% shows that though difficult the

system can be safely and regularly worked.

e
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i cided on the mash as against the wort system an
3 Hz,;:)r;g o(;ethe plant, placed at the (}i_sposal _of the Imperial
lm;pt?i;ions Board showed that ample facilities existed for corn and
g torage, steam production, corn grinding and mashing. It re-
coa_l - d to ré—arrange, re-construct and add to the appliances avail-
amballenr_?r deemed necessary for carrying on the whole of the process

the mash stage to the shipped produqt. .
fImg(mnl'l‘ml\lS—Im doing this the following conditions had to be

fulfilled : =

(1) Complete sterilization of mash. .

(2) As complete solution of starch as reasonably possib e.

(3) Absolute sterility of all pipes, valves and vessels: in use.

The methods adopted at the outset to secure thg f}ﬂﬁ;ment of
these conditions have been found satistjactory in pl‘lllClp.le. From
time to time improved means of carrying the methot:ls into ef_Fect
have been devised until it would appear that f or a partially continu-
ous plant such as this developed into, the ex1st1ng‘arrangements as
now being perfected are capable of only such {mprove{nents as
would be possible in putting up an entirely new installation.

PRINCIPLES UNDERLYING METHODS ADOPTED.

In the beginning practically the only information available on
which to base the construction and operation of an acetone fz.tctory
working on this system, was that gathered from the operation .Of
the comparatively small acetone plant at the Royal Naval Cordq:e
Factory at Poole, England. This information was first rer:elj:ed in
the memorandum from Mr. Arthur E. Hadley and later directly
from the Research and Bacteriological Chemists and Construction
Engineer sent out by the Imperial authorities, and who had the
benefit of having actually worked at Poole. .

In the Toronto plant, however, there were principles underlying
the methods adopted to carry out the various processes which
differed from those used at Poole, these constitute one of the fac-
tors to which the Toronto Plant largely owes its success.

MASH PREPARATION—The first change in principle from the
‘methods adopted at Poole, was the abandonment of the, in some
respects preferable and more easily handled system of using malted
barley or oats to produce wort for that of using a mash of crushed
maize. As will be observed from the section of the report dealing
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with the original plant, there werc in the Gooderham & Worts Dis-
tiliry, a completely equipped mill and mashing arrangement in-
cluding 1 wooden mashing tubs, formerly employed in the produc-
tion of the whiskey from malt, rye, oats and corn. This equipment
was used for the grinding of the maize to meal of a fineness which
has been successively varied from that which would pass through
a 36 screen down to that passing through an 18 mesh, and the sub-
sequent mashing or mixing of the meal with water, in the mash
tubs at the temperature of 120° F.

This necessitated combining the preparation of the mash in the
whiskey plant of the Gooderham & Worts Co. with the subseguent
fermentation in the plant of the General Distilling Co. originally
producing industrial aleohol from molasses.

DIGESTERS—A convenient and valuable device adopted was an
arrangement for heating and partial-cooking the above mash on its
way to the cookers proper by means of steam jets, near the deliv-
ery and of the mash pipe which thus formed a “Digester’—see
special section describing this. This proved efficient and a satis-
factory innovation taking care of a part of the cooking and deliver-
ing the mash at the working temperature into the cooker, thus
materially reducing the load on the cooker, and rendering the
mash immediately sterile.

SEPARATE COOKERS—Another departure in principle of an im-
portant character was the cooking of the mash in steel tanks en-
tirely separate from the tanks in which the fermenting part of
the process is being carried on. The mash passes from the digest-
ers into the cookers, of which there are four. These are cylindrical
steel 8,000 gal. tanks, in which the cooking is done under a pres-
sure of 15 lbs. of steam for an outside period of 2 hrs. thoroughly
preparing the mash for bug food and rendering it absolutely sterile.

CoOLING—Continuous cooling is an important element in the
process as carried on at Toronto. The cooling is done as the mash
is pumped from the cookers to the fermenters in specially built
coolers of the coil type, which are fully described in a separate sec-
tion of the report. There are two coolers both designed on the
same principle in so far as the mash cirenit is concerned, but of
different construction as regards the water circuit. These coolers
have done well and are efficient, as regards space occupied, rapidity
of cooling and self-cleaning properties, and working together deal

with about 10,000 galls. of mash per hour, with cooling water
L e a4 ANV p
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POSITIVE SYSTEM—A principle to which much ‘of the suc;gsg lf)f
the Toronto plant is due is that of secu_ring contl.n‘ued sterility in
the plant by maintaining so far as p.osmme. a positive .s{;eam pres'-
gure at all times tln-oup:]_mut the ent}re system (except 1n the fer-
menters, which under rigid precaut\_nns are compelled to have at
definite times an internal pressuve slightly below ‘t%‘iat of the atmvo-
sphere), and also in addition the frequent steaming of _the units
and lines under high pressure. The geneml. svstem is thus a
positive one by means ol which the pressure 1s alwayvs ‘i'w?m ’.che
inside outward oifectually preventing: the ep'_w.umz of foreign
germs. In the case of the fermenters this positive pressure cannot
Je continuously maintained becavse of the .coo]ing which causes
q partial vacuum. A system of sterilise(} air supply under pres-
sure to overcome this objectionable lowering Uf. pressure was con-
cidered but abhandoned because of serious objections to its use.
The inflow of air occurs NOW through sterile cotton wool. ‘ ‘

This positive system will be found illustrated and deseribed 1n
various sections of the report.

FERMENTER PROTECTION—The problem of safeguarding the
large fermenting tanks made of thin steel sheeting which are
fully described in the section of the report dealing with the EXI.SL-
ing plant was a difficult one. It was finally solved by discarding
commercial types of vacuum, and safety valves, and installing a
specially designed and constructed style of vacuum valve (see sec-
tion on the Existing Plant which was sensitive and safe as regards
sterility ; together with a new and efficient safety device. (See
section on the Existing Plant and also the section on the Gas Dis-
charge). This latter _consists of a water seal arrangement using
antiseptic water thus ensuring absolute sterility. The device acts
as a safety valve, a gas discharge measuring device and when gas
is discharging at a maximum rate affords a free outlet to the at-
mosphere. It has proved eminently satisfactory, as with its intro-
duction the long run of suecessful fermentations began.

The abandonment of gauge glasses on the fermenters was an-
other radical but necessary step because of the nature of the
medium in the tanks. The glasses proved quite unreliable due to
choking and were therefore abolished. At the present time the
trycocks only are used to determine the approximate contents of
the fermenter (within 200 to 300 gals.) The contents are prim-
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arily dependent on the quantity in each mash tub. Five of the
latter are divided equally among four cookers and four cookers are i
used to fill a fermenter. A tank is known to be empty when the A

pump emptying it commences racing.
EDWARD METCALFE SHAW. -

Appendix—Communication from Arthur E. Hadley.
ACETONE—WEIZMANN PROCESS.

As this process is new and has not been tried on 2 large scale

for any length of time, I am unable to send exact details of what R 3
alterations will ‘be required at the Distillery. You will realize’

that lacking detailed drawings of the fermenting vats, ete., and not

knowing whether the Distillery produces its Alcohol from grain §

or molasses, it is rather difficult to say exactly what should be done
to make it suitable for producing Acetone. Perhaps the best way

will be to give a general account of the Weizmann process as it is

at present at work in the Royal Naval Cordite Factory at Poole,

and you will then be able to judge the local alterations that are

necessary to the General Distillery Company’s plant at Toronto.
The process is simple provided absolute sterility is obtained be-

fore the liquor is inoculated. The culture works rapidly under |

favorable conditions, but fails if foreign germs are present even
in small quantities.
The liquor to be inoculated may be produced from crushed

maize or from malted barley wort. If crushed maize is used, the §
spent grain or draff must be left in the liquor until fermentation b
is completed ; clear wort is preferable as the spent grain after fer-  §
mentation gives rise to difficulties in handling it and cleaning the §

fermenting tanks.

If wort is used, the clear liquor should be run off as a mixture

composed of about 1 part grain to 15 parts water by weight, the

grain being about 86-90% crushed maize to 14-15% malted barley.

It has been suggested that a mixture of malted barley and malted

oats would be better on account of cost, but this has not been tried. ]
The wort prepared in this way has to be run into the fermenting §
vat and well sterilised. The sterilisation is complete after the

liquor has been brought to a temperature of 90° C. for two hours.

After sterilising, the liquor must be cooled to about 37° C. and {,

then inoculated. The inoculant is about 3% of the liquor to be in-
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ocufated in the fermenting tank. If crushed maize onl;r is used,
the fermenting vat can be filled about two-thirds full with water
and the crushed maize added. The liquor has then to be raised to
boiling point and boiled for about 6 hours to fully extract all s?arch.
Of course, the liquor will also be sterilised at the same time; it has

3 then to be cooled to about 37° C. and the inoculant added as before.

It is important that no contamination should take place, and it is,
therefore, necessary to admit only sterilised air into the tank after
the liquor has been sterilised. Air must, of course, be admitted
when the liquor is cooled, and the steam occupying the upper por-
tion of the tank begins to condense.

You will see that to enable the liquor to be sterilised and cooled
in the fermenter, it is necessary to have each fermenter fitted with
heating and cooling coils through which steam or cold water can
be passed. At Poole a tank of 16,000 gallon capacity (containing
a charge of 12,000 gallons) had an iron coil fitted inside the pipe
being 4 inches internal diameter and 382 ft. long. A larger por-
tion of heating and cooling surface would have been better as it was

found that too much time was taken up in heating and cooling the

liquor.

After the liquor has been inoculated and fermentation has com-
menced, the liquor must be kept at about 37° C. and if all goes well
the fermentation keeps at about this temperature without any
artificial assistance,

After fermentation is complete, which takes from 24-48 hours,
depending on the virility of the germs and the temperature at which
the tank is kept, the liquor contained 16 % Acetone, 1% Butyl Alco-
hol and 9814 % water.

The gases given off during fermentation are hydrogen and car-
bon dioxide. To prevent the entrance of unsterilised air at man-
hole joints, etc., it is advisable to allow the gases to escape through
a relief valve which may be set at say 1 Ib. per square inch above
atmosphere.

Dr. Weizmann finds by experiment that 1 kilogramme of sugar
or starch gives off 150 litres of hydrogen and 150 litres of CO2,.

The best distillation has not vet been evolved, but the latest
trials at Poole are encouraging, and it seems established that prac-
Fically all the Acetone and Butyl Alcohol are given off by evaporat-
Ing 10% of the fermented liquor. As the boiling points of Acetone
and Butyl Alcohol are far apart, the fractionation should not be
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difficult. The Acetone, however, contains traces of aldehydes, and
it may be advisable to mix a small quantity of sulphuric acid or
bisulphuric acid with the liquor before distillation.

The fermenting tanks we have at Poole and for experiments]
purposes are made of iron which has no injurious effect on the
liauor and no undue corrosion has occurred on the iron.

Yours faithfully,
ARTHUR E. HADLEY.

SECTION 2—PRODUCTION OF ACETONE.

THE PRODUCTION OF ACETONE BY THE USE OF THE
WEIZMANN CULTURE.

GENERAL—Dr. Weizmann’s culture is one which operates in
connection with enzymes on starch, producing chiefly butyl alcohol
and acetone. During this process hydrogen carbonic acid and
slight traces of other gases are liberated. The bacilli seem to work
hest at temperatures of about 100 degrees Fahrenheit. They are
extremely delicate crganisms, and are destroyed by the ordinary
bacilli present in water and air to such an extent that it is abso-
lutely imperative that even in the smallest numbers such bacilli
should be kept away.

In the early days of the work at the Toronto plant, and even to
a small extent now, irregularities occurred, resulting in the time
of the fermentation varying between rather wide limits 28 to 48
hours. with occasional complete spoiling of a 25,000 gall. charge of
mash through contamination.

The bacteriological and chemistry experts have had great diffi-
culty in deciding as to how far this irregularity was due to some
inherent property of the culture, contaminatory influences acting
during the period when the inoculent was being produced, or to
other unknown causes, which might ultimately be found to depend
on mechanical defects in the plant. The experience gained through
a year’s operation of this plant has led to a better understanding
of the subject and one by one various defects, causing failures and
irregularities have been discovered. These defects, such as leaking
seed tank flanges, leaking valves with resultant contamination in
the pipe lines when rectified have resulted in much more uniform
and regular working.

GENERAL REPORT

STAGES OF PROCESS—There are four stages in the process.:

The first is that of producing sterile thoroughly cooked mash;

The second the production of the seed ;

The third of obtaining the fermentation;

The fourth, of separating the acetone and butyl alcohol from
beer.

These operations are dealt with more or less fully in other
sections of this report; the one great principle adopted was that of
obtaining as far as possible a positive continuous system.

INOCULENT AND SEED—It is of importance that the growth of
the inoculent during the early stages should be in a series of small
vessels of increasing size, thus reducing the time during which the
big vessel would be occupied, and the loss should the original cul-
ture be contaminated. Present practice is to inoculate a 5 gallen
steam jacketted pail charging this when properly developed into a
100 gal. inoculating vessel, then dividing this latter between three
charges of 500 galls. of mash in 600 gallon seed tanks, from which
the final quantity considered necessary is introduced into the
large 31,000 gal. fermentors. At present a battery of six 5 gal.
and six 100 gall. culture vessels is being installed. Thus there will
row he two stages in the laboratory followed by the four in the
plant proper.

It is obvious that a risk, however smail, is incurred every time
the growing volume of inoculant is moved from one vessel to an-
other, and this must be true in the laboratory, where the inoculant
is poured from one vessel to another, as well as in the factory,
where the first portion is poured from the 5 gallon can, into the
100 gal. inoculator or from the flask into the 5 gal. culture vessel
and subsequently passes through pipe systems with many cocks and
valves and joints. Even under the present system of working
there are an objectionable number of places throughout the whole
plant where leakages are possible, although the number has been
greatly reduced, and it is the constant endeavor of the whole staff
to eliminate those remaining as soon as discovered, or possible
without interfering with the normal operation of the plant.

QONTINUITY—-—Dealing with the question of continuity, the
applications of this method, which have been possible up to the
present are in digesting, cooking and cooling the mash. These are
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i E'of sterility, handling of the large quantities of thick mash, rapid
. cooling of this mash, and exact control of the quantities of mash
: _'_put into or taken out of the tanks.

~ The sterility was largely maintained by using the so-called

agitive system. The applications of this principle up to the pres-

" _ent has not been thorough due to the difficulties encountered

- through the adoption of a lot of the plant and piping not quite

?isujtable for the purpose. These latter, referred to later, were
~ mainly due to leaking valves and fittings, awkward piping arrange-

. ments and structurally weak tanks. '
The handling of the thick mash in such large quantities has

. been satisfactorily taken care of under the guidance of Col. A. E.

. Qooderham whose extensive experience in dealing with such prob-

" Jems proved invaluable. ‘

4 The rapid cooling of the thick mash by some 150 degrees

| & Fahrenheit was a difficulty solved by the invention of a new type

",of coil cooler of great efficiency and small bulk, with absolutely

' gealed joints which prevented by its construction, any possible

* choking of the tubes with the mash.

Because of the nature of the mash, the problem of indicating

" the level in the different tanks is a difficult one. Gauge glasses

. proved useless as ordinarily employed, but might prove more suc-
. cessful if provision were made for blowing them out with either

" gteam or water, as is now done on some of the smaller vessels here.
At present, trycocks are largely depended on to show the level..

fully described under separate headings. The comtgined effect of -
these is that a safe rapid and easily operated continuous system
is at work from the mash tubs to the fermenters.

POSITIVE SYSTEM—With regard to the question of the positive 2
system, this takes the form of maintaining throughout the system 3
from the inlet to the cookers to the discharge from the fermenters -
(with the exception of certain intervals in the fermenters them-
selves) a pressure in excess of that of the atmosphere, SO that
whatever leakage of liquid or gas occurs is outwards sterilised gas |
or liquid flowing from the system, whilst no ingress of unsterilised &
gas, air or liquid can occur. One danger only remains which is the -
possibility of bugs growing back into the system through a leak 3
filled with mash, which is overcome by the application of the same
positive principle in the form of the “steam lock.” See section of
report on pipe lines. .

The failures through contamination have occurred from vari- =
ous causes.

SuCcESSFUL REsuLts—Every effort has been and is still being = E
made by applying the positive system, to obtain absolute security.
The results of the last three months working shows that a remark-
able degree of safety has been obtained, the plant now has been -
running to July 20th, during which time 516 fermenters have been
distilled continuously from April 4th without one failure.

EDWARD METCALFE SHAW.
DIFFICULTIES DUE T0 EXPLOSIVE NATURE OF PropucT—The fact
& that the product is explosive, and that hydrogen gas is generated
. in large quantities during the fermentation necessitated extreme
. care as to its safe discharge from the building. The question of
B the disposition of this gas occupied a considerable amount of atten-
The difficulties of an engineering nature that have been en< & fion, attempts to atilize its heating or power value, were finally
countered in the work at Toronto, have arisen from three fundas g  disposed of by discharging the gas directly to the outer air.
mental causes, the first being the inherent difficulties of the process, &
the second the natural difficulties attending the manufacturing. of &
an explosive product, and the third due to the adapting of an exist~ :-
ing plant to new requirements and methods.

SECTION 3 ENGINEERING DIFFICULTIES.

ENGINEERING DIFFICULTIES.

R DIFFICULTIES DUE TO USING AN EXISTING PLANT—Coming to
E t!_lg consideration of the difficulties due to the adopting of an exist-
,,hls-plant to the requirements of a new, although somewhat similar,
- In the first place the tanks were of large size, and built to with-

DIFFICULTIES OF PROCESS—Amongst the difficulties to be dealt B :
stand practically no pressure beyond that due to being filled with

with, due to the nature of the process itself, were the maintenance

L)
-
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liquid so that when strengthened as much as possible the allowakj
working pressures were extremely low. A higher allowable work
ing pressure would have greatly speeded up the cooking, reduca
the time occupied in sterilising both cookers and fermenters ap
greatly assisted in emptying. The fact that the tank bottoms wey
all flat, while not only rendering the tank weak from the standp
of withstanding internal or external pressure, was a great hiy
drance in emptying the tanks rapidly. This time of emptying j
now greatly in excess of what it would be in vessels of similar sj
with conical or hemispherical bottoms. Those difficulties have
partially overcome in the new tanks by sloping the bottoms as m
as possible without interfering with existing piping arrangemen
and by rivetting the bottom to I beams.
Another prolific cause of trouble was in the valves and fitting
The valves which were in the plant, were in bad shape and
quired overhauling and both the old ones and the new ones, ei
gate or globe, were extremely difficult to maintain tight .
dealing with mash. In such a process it is not only a question g
tightness in the ordinary way, but tightness from a bacteriologi
point of view. The positive system has been the saving eleme
here, whether the steam is applied to a whole line, to a short sectis
between two valves or to a valve alone. In the former a whl
line or header is kept under steam pressure, high or, low; in i
second an opening is “double valved”, that is two valves placed|
few feet apart in the same line with a steam connection betwe
them forming a “steam lock”, and in the third a steam jet is play
on the valve disc. All of these have proved excellent in preven 3
contaminations but depend to a large extent on the exercising @
the utmost care by the staff in working the plant. 2
The use in the old plant of cast iron fittings was another
difficulty due to danger of fracture and the bad threads. This
being overcome as rapidly as possible by the substitution of mall
able fittings. For extra special work, genuine wrought iron p
is used because of the better threads. ¢!

1t will be understood that it has been difficult to get the requis-
. engineering staff, both with regard to superintendents,
snghtsmen and workmen. Recently the staff has been greatly
R hened by the appointment of a mechanical superintendent,

nd as a result the work in hand is being much more rapidly and

efficiently carried out.
R EDWARD METCALFE SHAW.

SECTION 4—ECONOMIC CONSIDERATIONS.
ECONOMICS.

= Accompanying this are 4 sheets of curves and graphs, a sheet
. giving the capacities in order of every separate part of the plant
~ gnd another giving a summary of the monthly expenditures and
1 manufactured acetone and Butyl aleohol passed into stock or
- shipped.

3 The curves and graphs show at a glance not only the capacities
. of the separate parts of the plant, but the rate at which money has
_ been spent and earned.
" No account is taken of the value of the plant and premises
_'_placed at the disposal of the British Acetones Toronto but from
. an examination of the Municipal assessment figures and the prop-
erty itself but it may be safely taken that this represents a sum of
B $1,750,000. The salaries of the four experts are not included.
- Outside these items every expense has been taken into account.
2 It is satisfactory to note that the expenditure and earning curves
_ are rapidly approaching and allowing for the increased inclination
8 ?f the expenditure curve after this date when the corn paid for is
= just !Jsed up and the new corn will have to be paid for it appears
'. that in the course of the next (1 to 2) months the curves will meet
~ and al-l capital expenditures to date would be paid off.

; le;h the expenditure now being incurred for additions to plant
and with the increased rate of production the curves will jump up,

The labor problem was a serious one from the beginuing: -?;:]:1 g:_ught;his willl delay the date rat which the lines will intersect
attempt was made to utilize the existing workmen of the two difgs o o [;:i f"npk?ymg off of all _capltal expenditure the cost per lb.
tilleries as far as possible, but proved rather unsatisfactory, ' B The enlr € xaducey conmderab.ly below thfa present figure.

caus;: of the IIJIEW rnethfo::;s1 gm;nlf)lyed. ' Pipi; ﬁttersdwere.a ca.u incresse in :f: Tj;ltt D(;f ls.}ll)iuglifd ﬂliihn?;ieer;taﬂ any appreciable
muck worry ecause of their failure to un erstand the importal&EE effected there will be a ‘derabl > economies now being
of tight joints and valves. The operating staff required to B T of oroquct considerable decrease in the cost of coal per
trained on the job to secure good results. Hek.

B -
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It will be noticed that the consumption and production cur.m
jump considerably owing to the corn and coal p1'1rcha§es being
added at the date of payment. In future reports which will be for.
warded monthly the curves will be of a more regular form, the
purchases of corn and coal going on to a stock curve and the many.
facturing being debited as the stock is used up. . . .

The coal to corn curves show a large relative saving in cog
during the last few months. This is partly due to the warme
weather but more on account of the efforts made to save _steam.

With the completion in about 10 weeks of the additions noy
being made to the plant, bringing it up to a maximqm output of
12 fermenters daily the reasonable limit of expansion on thes
premises will have been reached. At the same _time the arrange
ments for steam and coal economy will be practically perfected.

When this plant has reached this stage it will be a well bal
anced, and economical installation producing Butyl Alcohol and
Acetone with certainty at a cost which could not be appreciably
reduced except through reduction in the cost of raw material.

EDWARD METCALFE SHAW.
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QUANTITY PER HOUR.

No. of
Fermentations

Required for

per day
possible,

Remarks.

Available.

12 Fermenters

per day.

Size.

1. Grain Storage, 1,000,000 bu.
2. Coal Storage, 6,000 tons.

2,400 H.P.

2,400 H.P.

G. & W, 1,200 H.P.

3. Boilers, Gen. Dist., 1,200 H.P.
4. Milling, 4,000 bu. day

GENERAL REPORT

10,000 Ibs. 13

6,000 to 10,000 Ibs.

2,000 1bs.

Depends on dryness of

8-13

2,000 lbs.

5. Sifting, 4,000 bu. day

corn.
At 1% hrs. ea.
Estimated.

Test

16
24

12,000 Ibs.

2,000 lbs.

6. Mashing, 4 tubs

12,500 gals.

20,000 gals. 15

25,000 gals.

12,500 'gals.

old 4 ins. cent.

7. Pumping, new 14 x 10% x 10
8. Digesting

<
oo

Designed from data.

12,500 gals.

12,500 gals.

Depends on pump.

8,000 gals.

12,500 gals.

9. Cooking, 4 tanks

Or more.

12
12
12

12,500 gals.

12,500 gals.

continuous

10. Pumping, 8 x 6 x 12

Istimated.

12,500 gals.

12,500 gals.

Clean and winter (30)
scaled & summer (50).
Estimated summer

12,500 gals.

12,500 gals.

11. Cooling, No. 1 x No. 2

7,200 gals.

12,500 gals.

No. 1 x No. 2
No. 2 x No. 3

14

14,600 gals.

12,500 gals.

conditions.
Trial

12. Culture Vessels, 3-5 gal.

Estimated.

Trial

12

6-5 gal.

13. Inoculating Vessels, 3-100 gal.

Estimated.

12

6-100 gal.
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N ‘% ORIGINAL PLANT.

[GINAL PLANT.

of the Portion of the Plant of the Gooder-
av and of the Plant of the General Distillery
s British Acetones, Toronto, Limited, as they
1916.
ham & Worts, Limited, Toronto, established
, general whiskey distilling business, manufac-
s'of Canadian whiskey from grain. The plant
from October 15th, to June 15th, of each year,
{ the eight months 2,000,000 gallons of spirit, from
oats. The numerous buildings making up this
‘at various times, dating from the original wind-
to the present.
tly incorporated General Distillery Company
mdustrial, non-potable alcohol by distillation from
plant was erected in 1902, and is of modern con-
hout. The plant deals with about 100 tons of
from which 10,000 proof gallons of industrial
er day. The plant operates during the summer,
time varying from six weeks upward, depending on
| of molasses on hand. In 1912, during which the plant
n for ten weeks, 8,500 tons of molasses were used,
t of 840,000 proof gallons of spirit. This was the
d of operation of any year.
of both distilleries are situated at the foot of Trinity
north shore of Toronto Bay, at a point where the
t present empties into it.
seen from the accompanying plan (see drawing 62),
S a considerable area, extending from the bay on the
Canadian Pacific Railway tracks on the north, and from

north and south.

nRumerous buildings of various types of construc-
p the complete plant of both companies, of which the
ng to the Gooderham & Worts Company.
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_This engine is located between the mill and the mash

construction, fifteen feet in diameter by six feet deep, and are §§ !
the same floor as the latter. The boilers are not now in

with paddles, steam injecting pipes and a series of copper cog
coils. The paddles are driven from below through bevel gears’
horizontal shafting, located on the “stone floor” or machinery f
For mashing for acetone cold city water (3,900 gallons or 39 inj
depth) is run into the tubs, and the whole heated by the st
jets blown directly into the mixture through perforated pipes. *
bulk is increased to 4,750 gallons during the mashing.
After mashing for whiskey distillation the mash is run f
the mash tubs through 6” copper pipes to the fermenting ‘r¢
where it passes into open wooden troughs, leading to the van
wooden fermenters. For acetone work 5” wrought iron pipe e wra1, DISTILLERY COMPANY PLANT—This plant is of com-
coupled on to the original copper mash p?pes cIose:l to the. tubs, wely recent construction, and is located as shown on the
carried the mash to a steam engine driven reciprocating g .;-."-" briefly the distillery building proper, filter room
(gear drive). The latter was found unsa}tisfactory, and wa  ¥oon , store house, and three large outside storage tanks. ’
turn replaced by a steam engine belt driven four-inch single sl Be buildings lie between Mill Street and the Gran d Trunk
centrifugal pump, discharging through a four-inch wrought§ v tracks, and extend from the west limit of the Gooderham
pipe leading to the General Distilleries Building. orts. property to Parliament Street.
Both the engine and pump were supplied and installed by be buildings, with the exception of the store house, are of
British Acetones. ' B : t steel frame brick construction. The distillery proper
The changes mentioned here constitute th_e .only alterati e storeys (72 ft.) high, the fermenting portion two storeys
made in the plant of the Gooderham & Worts distillery. &nd 36 £t.) and the filter and boiler rooms one storey (20 ft.)
The centrifugal pump requires about thirty-five minute v, These buildings are all adjacent to each other, forming
empty a mash tub, 200 gallons of water being allowed for was uous building. The store house is a separate o’ne storey

down the tub. ; re of brick and timber construction, with concrete fl
On the machinery floor in the main building are also df ' oot

pumps, which are not in use by the British Acetones, and a s#
air compressor and receiver, supplying air for the construé
work, rivetters, etc., and also where required for the plant op
tion. The remainder of the main building, excepting the pé
plant, is occupied by the beer still, tanks, scales, with a slop
and drying apparatus necessary in the distillation of whiskeyy
the preparation of the waste solids for cattle food. '

zz HOUSE—Steam is at present supplied through a ten-
ain from another Gooderham & Worts boiler room, located
ity Street, on the south side of Mill Street. There are
100 h.p. return tubular boilers, working under 60 lbs.
d fitted with Jones underfeed stokers. These boilers, of
are normally in use, also supply the steam to the shop
‘and the Gooderham & Worts bottling department.

SsES—Both beet and cane sugar molasses is used, and is
in railroad tank cars, which are run on the siding at the
h side of the store room, (75 ft. by 80 ft.), and emptied by
: of a 8 x 10 x 12 in. steam pump in the south-west corner
store room. The pump is so connected that molasses may
iped through four-inch pipe into either of the outside stor-
s, from one outside storage tank to another, or into the
xing tanks. The pump may also be used to return molasses
t cars on the siding from any of the tanks. These outside
are of steel, roofed, and of the following sizes:

2 north tank is 48 ft. in diameter 35 feet high, capacity
0 gallons.

e west tank is 40 feet in diameter, 30 feet high, capacity
900 gallons.

PowER PLANT—In the north-east corner of the main buil
is the power plant, fitted with four 100 h.p. John Abell '
tubular boilers, with Jones automatic stokers, which ording
supply steam for the various operations in the manufactusf
whiskey, and a 500 h.p. 28 in. by 60 in. single cylinder ho iz4)
steam engine, with Brown valve gear, which drives through
intricate system of gearing, spur and bevel, both the mill and
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feet of the north portion of the building is occu-
 copper high wines tanks, 14 ft. diameter by 14 ft.
2 400 gallons capacity; located south of the yeast
ad 1,400 gallon steel fusel oil tank; and at the east a
elevated spirit receivers and a weigh tank, in a
Government weigh room. Kach of these tanks has a
pacity, and is 14 ft. in diameter- by 10 ft. high.
8 x 12 in. steam wine pump for handling the spirit
fanks. At the west and south of the previously men-
pits stand two wooden slop neutralization tubs 14
d 14 ft. high, 13,400 gallon capacity, with a 6 x 8 x
m-slop pump between them. These tubs receive slop
511 and the pump elevates it to the evaporator supply

The east tank is 95 feét in diameter, 30 feet high, :
1,250,000 gallons. :

The west tank is also used for slop storage, and the twy
eties of molasses are kept in separate tanks. ,

The second molasses pump (8 x 10 x 12 in.) in the no;
corner of the store room draws the molasses from the la
side tank through a five-inch line, and discharges it into ei
two inside molasses boiling or mixing tanks of steel, 16 ft. in
eter, 15 ft. high, and 18,000 gallons capacity, located at th
end of the store room. A third brass pump (6 x 5 x 8 in.), befs)
the latter tanks, takes the hot mixture of molasses and acid §
the mixing tanks, and pumps it through a battery of three ves
molasses coolers, located outside the north wall of this builg
over to a second molasses mixing tank in the south-west corng
the distillery proper. In the latter tank the molasses mixtug
diluted and run by gravity into molasses pits or sunken tank
the distillery. The molasses piping is mostly four-inch wraj
iron.

est wall behind these tubs is the tail box for the rectify-
.~ East of the Government weigh room is the superin-
ground floor of the south five storey section of the dis-

DISTILLERY BUILDING—The main building of the Genera ch is 83 ft. 10 in. by 46 ft. 6 in. (see drawing 59), at

tilleries is 146 ft. 7 in. by 123 ft. 8 in., and is divided into"
principal parts, there being no dividing wall between the parfs
the ground floor. The north part of this building, known as}
fermenting room, is 146 ft. 7 in. by 77 ft. 2 in..two storeys.§
and has a wooden operating platform throughout, about 20§
above the ground, except at the west end. Along the north 3
stands a row of six and at the east end a parallel row of
steel fermenters, 18 ft. diameter by 20 ft. high, capacity
gallons. These are mounted on brick piers, and extend t
the platform. In the centre of the west end of the platform
of four steel yeast tanks, 12 ft. by 12 ft., 7,500 gallons ca
standing on timber frames, extend through the platform.

are arranged parallel to the fermenters. . South of these
tanks, on the platform, are four 635 gallon copper second
tubs, and five 128 gallon copper first yeast tubs in a row. Al
the west wall at the north are two sunken steel molasses stoil
tanks or “pits,” 15 ft. by 10 ft. by 7 ft., with a capacity of ak
7,000 gallons, and a 6 x 4 x 6 steam pump for elevating the mol
into the nine fermenters. The building is fully equipped ¥
the necessary steam, slop, beer, air and water (bay and city)
system. ' 3

all,_are two 13,400 gallon copper spirit tanks, with a
2 in. steam spirit pump between, and in the north-east
second 6 x 8 x 12 in. pump for the scale tanks. At the
1l about the middle and opposite the doorway stand two
ameter by 14 ft. high rectifiers, taking a 13,000 gallon
£ North of the rectifiers is the gear driven (steam engine)
#12 in. duplex pump, supplying the still, a 10 x 12 x 12 in.
and two 12 x 14 x 18 in. 1,000 gallon per minute
m pumps, drawing water from the bay through 12 in.
d discharging into a reservoir on the roof through two

on special steel columns in the south-west corner is
t” evaporator for dealing with the slop from the beer
king on exhaust steam, supplied through a 10 in. inlet,
- also being made for live steam supply if necessary
2145 in, line.
* the evaporators at the south wall is placed a 12 x 10 x
am slop pump, which handles the slop from the evapor-
_ ging it through a five-inch main to the west outside
i the west wall is a 16 x 20 x 36 in. dry vacuum pump for
tors, and in the corner is the seal well for the evapor-
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* purposes where required.

L. LANEOUS—SHOPS—The Gooderham & Worts Com

#7 - pan
_1?ell-equ1pped sitt?amﬁtters’, carpenter and coppersmithsy:
which are used jointly by the Gooderham & Worts and
stilleries Companies.

TorIES—There are two well-equipped laboratories on the

and is a one-storey structure. At the north wall are two 143
diameter by 14 ft. high 13,400 gallon light copper spirit diluti
tanks. Just south of theseis a battery of three high pressure s
rectifying pumps, 51 in. by 214 in. by 7 in., and next these a 4
gallon steel wash water tank for filter washing purposes. The bg
of the filter room is occupied by a rectifying battery of 32 hes
cast-iron charcoal filters. A light hand-power travelling crane ¢ SR 2 3
north and south over the filters. At the south of the filter rof : %“%Litihsﬂib:;tegﬁﬂggal%aboyatory, located over the
and separated from it by a brick wall is a second molasses mix3 B thc General Disti,l e i‘;di:lr is a chemical laboratory,
tank (previously mentioned), of steel, rectangular, 19% ft. by B . ove fully described in th g.
ft. by 10 ft., 18,000 gallons, arranged with baffles, where § o Tepeetively e reports of Mr. Speakman
molasses from the store room is diluted and then run by gray —The office WO;'k of the General Distilleries i
into the molasses “pits.” 1 fices of Gooderham & Worts. There islae:iflsaﬁsdl;ﬁf‘;iilsd
WATER SUPPLY—There are two sources of water supply: ! e same building with the laboratory, the remaining roomi
municipal system, which supplies pure water at about 80 poum as store rooms only.
pressure per square inch, and the company’s private supply, i The Gooderham _
draws impure water directly from the bay. The General Company maintaingfi;?;(;]r;s f‘;‘;‘;&aﬂ;a:got};e t;(‘;enera] Dis-
Jeries boiler house is arranged so that the supply may be Ehalpers, about six carpenters and helpersu c]n steamfit-
either from the city or from the bay. 1e operating staff of the Gooderham & W,’oa:tls Iz:li;:loilljl‘:rll-_

The two 12 x 14 x 18 in. duplex steam pumps on the g -, bout nine men, and there were four men required to look

floor of the distillery, which supply the tank on the roof, draw: mashing, with two still men, two rectifying men, a fore-
3 relief man. The General Distilleries Company,use two

supply from the bay, and are capable of handling 1,000 ga,'__ -
’ engineers in charge of the engines, pumps and boilers,

per minute at a pressure of 100 pounds per square inch. Th
are ordinarily used to supply cooling water for different purpos with about ten firemen and six men as attendants in th
i room and rectifying department. ¢

but are also connected to the fire protection system.
RTATION—The transportation of raw material about

The Gooderham & Worts Company have a special fire prot o
pump house, situated at the west side of Trinity Street, just B hcighiont thioveits T Tt the Coodthin s, & Wonk
: _ city iy
d the General Distilling Company is taken care of b;

of the tracks. This pump house is equipped with two 85 h.p

fired Babcock and Wilcox boilers, and two duplex Northey ort department of the Gooderham & Worts C. e
: o Am o.
is under the direction of a foreman who ha:

gallon per minute pumps, capable of maintaining a pressure
pounds per square inch. : carters, 8 horses, 8 coal carts, 6 grain trucks, 3 si
Steam is always up in one of these boilers, and the oth double lorries, 2 barrel Waggons’ an ice wa st LGS
the fire all ready laid, is cleaned, and full of water, and t lumber waggon and a 3 ton m:)tor track ggTo;ll, a wgte{'-
gases from the one under steam pass around the drum of entirely for outside work. The trans (':-rt tile lfﬁter "
not in use, keeping the water warm. ' posal of the British Acetones as retmirgd S
LIGHTING—The lighting is electric, by incandescent wci;rhts aac?p;l;?t uszﬂal S';:mgle horse back dumping: two
operating on 110 v. or 220 v. alternating current at 25 cycl KS are also sir); [1) ;3- her more than a ton. The grain
plied by the Toronto Electric Light Company. The wiring is B tiying a maxi gle horse two wheel with a special low
open, partly in conduit. There is besides 550 v. current av : aximum of 50 bushels of grain.
EDWARD METCALFE SHAW.
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BUn,an——MILLING—-The mill has undergone no struec-

SECTION 6.
E : . tions nor changes in equipment, with the exception of
EXISTING PLANT. : :;.  eplacing of the No. 36 wire screens in the sieves bypNo. 24

weens for the acetone meal. The mill is operated in practic-

s sgame manner, but at a slower rate due to the dampness of
s being dealt with at this time.

iNG—The mash tubs have received only such minor re-
as were required to keep them in good operating condition.

ance, the valve controlling the water was in rather bad

and has been repaired. The steam jets are used for
18 (supplied at present with 60 lb. steam from the Gooder-

nd Worts boiler house) and the copper cooling coils are not

or used. The original 6 in. copper mash pipes formerly

been ﬂal}ge jointed to 5 in. wrought iron pipe (with cast -
Ne's ): Ieadm_g through a by-pass system of piping either to
12 reciprocating pump, driven through spur gearing from
steam engine (Brown valve gear), or a 4 in. single stage
al pump, belt driven at 680 r.p.m., by a Leonard 8 x 10
o st‘.e;;!m engine (220 r.p.m.) The latter is now used ex-
ly, _a.nd is provided with a 3 in. relief bypé,ss.

g pump handles about 170 gals. a minute at present, and
es under 24 lbs. discharge pressure. It is so situated’ that
is always a static head of about 10 ft. on the suction.

APP. 1—INOCULATING ARRANGEMENTS. |
« 9 DISTILLATION AND RECTIFICATION, -
« 3 _BRAN DISPOSAL.

PRESENT PLANT.

Description of the Plant of the British Acetones Toronto,
ited as reconstructed from that of the General Distilling Comp
with a note on the few alterations made in the Plant of the Gog
ham & Worts Company, Limited. :

It should be understood that the plant, even after one w
construction work, is still in a state of evolution. Knowledg
the operation and requirements in such a new process and pla
being constantly acquired and results in the plant being co g
in a floating state: i.e., improvements, additions and excisions
being continually made as soon as possible and convenient wif
interfering with the operation of the plant and the manufactyl
as large an output as possible of acetone. -

Major alterations on vital parts of the plant and equipmen
generally carried out on Sundays when the mashing and cod
processes are out of operation, while minor changes and addi
on parts not affecting vital parts are done throughout the ¥
This desecription, then, will describe the conditions of the plant
2 mechanical point of view as it exists at the time of writi g
report—May 15th, 1917. ' 3

LINES (MAsH TuBs TO COOKERS)—The mash is dis-
¢ from t-he centrifugal pump through a 4 in. swing check
! to.a 4 in. mash line leading to the distillery. This line is
gly cr:ookfed, due to structural difficulties, and its relocation
nstruction is now under consideration. The line is approxi-
400 ft. long, and in that distance there are ten right angled
. d te:E 45 degree elbows. It is asbestos lagged, and is mostly
t;over in the diﬁ'erent buildings, but about 100 ft. of it is in
en air. The line is heated up before pumping through the
with steam frpm the digester nozzles and afterwards is
_Oﬂt by pumping about 200 gallons of wash water through.

GOODERHAM & WORTS BUILDINGS.
RAW MATERIALS, HANDLING, MILLING AND MASHING SECTI! '_
BRITISH ACETONES, TORONTO, LTD. }

GENERAL DISTILLERIES BUILDING.

COAL SHED AND GRANARY—NoO structural changes ha -3 _
ATION SECTION—BRITISH ACETONES, TORONTO, LIMITED.

made in either of these buildings, and they are operated j&
they were in the old days by the Gooderham and Worts Coml

d LINE (MASH TUBS T0
The granary is used only to a very limited extent. CooKERS) —DIGESTORS—About 50 ft.

e first cooker in j:he mash line from the tubs, and just inside
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‘jets, placed 18 in. apart on the average, along one side of the
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the south distillery wall there are inserted eighteen 14 in. stg ed on the timber stands, and fitted with vertical plates

t the ends riveted to the tank sides. The tanks were
d to a static test of 2215 lbs. by the government inspector.
} electric cast steel bowl outlet casting (see drawing 3) is
in the centre of the bottom, having an upper diameter of
and a lower diameter of 4 in. and carrying a journal for a
pm. This casting is fitted with 14 in. steam jet, to guard
ontamination by playing on the gate of a 4 in. gate valve,
ted to the casting below. The jet is on a 22 lbs. steam
controlled by a Locke regulator. :

nhole gaskets are of asbestos 114 x 14 standard stock.
1 gland (see drawing No. 1) on the tank roof is designed
in. rotating pipe, and is bolted by studs on a lead level-
ket to an electric cast steel stud ring, riveted to the roof.
. pipe, machined on the outside to 3 7-16 diameter, passes
this gland and is fitted with 3 x 8 x 2 x 2 in. cast iron
w, in the bottom opening of which is screwed a bronze
h a 114 in. pin which rotates in the journal of the bowl
1t the bottom (see drawing 4). Fitted in the two openings
eross are two 4 ft. lengths of 1 in. pipe, which are used as
tirrers, the steam discharging directly from the end and
v mixing the mash.
s also another cone type stirrer bolted on each central
: it does not act to any extent under the present system of
These stirrers are described in another section of the

and coupled up by a 2 in. pipe with steam supply at the centre, &
half being under gate valve control. The nipples forming theg
zles are bevelled off at 60 degrees against the mash flow, pery
ting of better steam injection. The 2 in. pipe connecting up:
jets of this “digester” is supplied from a 3 in. steam main, in wj
the steam is controlled by a 3 in. gate valve located on the ope
platform some fifty feet away from the nozzles and operated
an attendant, whose duty it is to keep the temperature constan
regulating the steam injected through the nozzles. E

It is proposed to place the control valve as close to the dige
as possible in the new line, (which is all prepared and awaits
a favorable opportunity to be installed) as the present construg
is subject to serious defects from a temperature control viewpg

Just past the nozzleson a 4 x 4 X 3 tee is placed a 3 in.}
safety valve set to blow at 40 lbs., and inserted in the tee immnj
ately before reaching the first cooker is the bulb of a record
thermometer, the dial of which is opposite the digester steam &
trol valve. Between the safety valve and the thermometer comns
tion is a pressure gauge connection (fitted with a drain) leadi
a pressure gauge placed above the thermometer dial. The
line runs along the south side of the row of cookers, and 4
branches lead from tees in it through 4 in. swing check valves}
4 in. gate valves, controlled from the upper platform, into the
ers, about 3 ft. from their bottoms. The flanges for these conl
tions were already on the cookers.

Between cookers.2 and 3 a 4 in. slip expansion joint is
and at the end in the branch leading to No. 4 cooker is a 3 in.
line with a 3 in. gate valve in it, leading to the floor gutter.

am is supplied to the 314 in. central pipe from the 114
line on the 22 1b. steam system through a special gland
on ; (see drawing 5). The central pipe carries a 16 in.

worm wheel, originally used for motor driving purposes,
on it between the tank gland and the upper gland. This
ha_s a long handle fastened to it, which is used to rotate
pipe and steam jets through 180 degrees at intervals

CoOKERS—The cookers consist of four 12 x 12 steel yeast
standing on 10 ft. timber stands. These tanks are of 5-16 in.
plate with single riveted lap joints, and originally carried onl
light flat cover. When taken over new domed 5-16 in. plate
(19 in. dome) were riveted on them, fitted with 14 x 21 in. #
holes and special central gland; a special 3 in. cast iron
the safety valve; a standard 2 in. flange for relief valves; and}
ped for the pressure gauge. )

The bottoms, which are flat, were strengthened by being
ted to six beams built up of two 12 in. channels at 20%% lbs.,

:oooker is ﬁ_tted with a 3 in. spring loaded safety valve, set
B., the vertical exhaust pipe from which is fitted with a
_Qrevenif liquid from settling back on the valve.

 the 2 in. flange a bent nipple leads to a cast iron tee, on
branches of which are mounted a 2 in. brass swing check
g as a vacuum valve; and a 2 in. gate valve, with verti-
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inks only), and at the left back and front two 114 in.
um valves. In the four old tanks there are no automatic
lves. Their place is taken by a vertical 134 in. branch
_.\moculaf;ing line entering the front just below the fop,
-d with a globe valve and acts as both vacuum valve and
“This latter construction made it necessary to use the
s the inoculating line, as otherwise the inoculant escaped
the air valve. In the centre of the cover is a gland through
14 in. stirring shaft passes. _
e side of the tank at the left are two 30 to 240 de-
ermometers, placed 6 in. and 48 in. from the bottom;
the right are three 15 in. sampling taps at 12, 30 and 48
-the bottom. : '
e noculating line (green) from the small inoculating vessels
from the east to the west in front of the tanks, and branches
t through 114 in. gate valves into the front of the tanks
m the top. This line at the west end is fitted with a drain
sty valve. A 2 in. filling line from the cookers (refer back)
ip through the platform beside the west vessel and leads -
front of the tanks, branches running through gate valves
tanks 24 in. from the bottom.
e centre of the bottom of each vessel a 2 in. fermenter
‘line, fitted with 114, in. side drain, runs into the three
the main 2 in. inoculating line, which passes. along the
the tani{:a jl;:»t s;.lbove the floor and down through the plat-
west tank where it i i i
replacing five original smaller yeast tubs. Very few altera e into the ferfnsnl:elrs :?:;}(11 Eihai gtiie ng?,‘:i liam oy
were found necessary, however, in the existing tubs, which LrOSSs. ' prEvIously men-
the usual type of culture vessel. The most important change$ e are 11" steam sterilising connections (22 lbs. system)
being the strengthening of the cover flange joints. The gé 8t end of both inoculating and filling lines (Th.e :’ nem
arrangement of the tanks and the various fittings on the ' ,'__é:'fortner sterilises the mash line to the fe-rmentersoalnec)_ |
tanks are shOW}l in drawing No. 66. The actual tanks diffef 8 are two 1 in. steam inlets into jets in the bottoms of S:l;e
few minor details from this drawing. : ks, and a single inlet in the side of the old ones, supplied
The vessels are of copper and are provided with various fith 2 Locke regulator 22 Ib. system, through an ove:t,'healcjilpll
The cover carries an 11 x 16 double arched manhole at the ® r.  Each vessel is equipped jus,t beneath the cover ﬂan/%
hand side, a 114 in. spring safety valve, at the left a 34, in. g opper water cooling ring, supplied through a 34 in ig
nection at the right in front of the manhole from which th banks are set on timber blocks in a large sheet 1'41’19132;1 l:‘-l'pe’
sure gauge connection comes off (in the old tanks a 30-1b. pré atches the drips, cooling water, ete., and carries thaz
gauge is used, in the new a 15-1b. pressure—vacuum gauge), 4 galvanised drain to the sewer. ’ 7 )
back a 214 in. air valve (globe) with filter flange (this is @ %'_in. gas outlets are arranged with globe valves, and stop

placed one between fermenters 3 and 4 and the other bety
fermenters 7 and 10. On either side of the former valve 3
steam sterilising inlet which enables either half of the ma
to be sterilised or used independently of the other. In the 3
line beyond fermenters 6 and 7 is connected the sterile air
shown in drawing 77. This device carries a 114" steam inlg
a 114” drain T, a compound pressure-vacuum gauge and a 4%
inlet “C” which is provided with a gate valve and wire
covered with a sterile .cotton wool filter. It provides an inle§
sterile air should a vacuum ever occur in the mash line due to:
* densation of the steam.
At the two previously mentioned dead ends at fermentien
and 16 the steam seal arrangement shown on drawing 77 is 3
This arrangement is as follows: In the mash line beyond thef
nection to the fermenter is placed a 4” T carrying a 2” bl
~ yalve set for 10 lbs., next this is a pair of 4” gate valves
between them in which is a 14” steam connection and a 1147
valved drain. This provides a steam lock and beyond this find
valve is a 4” line to the sewer. e

=

&

SEED TANKS (CULTURE VESSELS)—There is a battery of
culture vessels in a row on the operating platform south of
four cookers. These tanks are of copper 4 ft. 6 in. in diame
6 ft. 6 in. over all high, with dished bottom and a slightly dé
flanged cover, having a 635 gal. capacity. Of these ta
originally existed as second stage yeast tubs, and five new o
a slightly improved type have been added by the British
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th a steam jacket (114 in. 22 lb. steam and 34 in. drain
) and two sets of special mixing paddles, running in op-
jons, and scrapers driven through bevel gearing from
shafting. There is a 34" water inlet at the top. The
from the bottom through a 2 in. line to a header
o the three inoculating vessels at the sides through

e ang fitted at the east end with a steam sterilising con-
& At the east end of this inoculation laboratory is a small
pd testing room. :

3

cocks, so that the gas may be discharged either through an ordig
gas meter (of which there are three, one for each battery of th
tanks) or into the atmosphere through the wall. The lines tg!
meters pass through water cooled pipes to cool the gas and therej
steam connection on the air lines also. _

The stirrers are of the propeller type in the new tanks, ang
a special cone type in the old ones, and are mounted on 114
shafts, carrying 9 in. pulleys, driven through a quarter turn
from 9 in. pulleys on the countershaft mounted on the wall. TH
latter pulleys are driven through a lever controlled jaw clutch, |
the shaft rotates at about 75 r.p.m., driven from a 7% h.p. mg
through a system of countershafting. 1

The stirrers of the old tanks are driven one-half as fast as th
in the new. '

There is in process of installation a set of galvanized iron v
lating caps over each air valve.

weThe fermenters, 16 in number, are of three types,
constructed from the original fermenters Nos. 2-9; new
gters installed in the fall of 1916, Nos. 14-16, together with
git No. 1; and new fermenters built in the spring of 1917,
: ; 0-13.. These are more fully described under a separate head-
piciNAL TYPE—The original fermenters were of 5-16 in.
. t. in diameter by 20 ft. high, with a slightly dished bottom
6 in.) and no cover. The tanks had single riveted lap joints,
v rested on brick piers giving great difficulty under slight
due to the drawing up of the bottoms. In the centre of
om was a 4 in. outlet, originally controlled by a plug valve
B long handle reaching to the top of the tank, but now leading
@ front of the fermenter through a nipple and elbow where
alves are located.
i @ew conical roof of 14 and 5-16 in. plate, with an 18 in. rise,
w on the tanks. This roof is fitted with a 6 in. flange at the
x 16 manhole; two special 3 in. flanges side by side for
ety valves; a flange for the 4 in. air valves; and a 6 in.
for a vacuum valve. The cover is also tapped for a 1 in.
mometer gland, and a 11/ in. steam supply.
L ﬂ!e side, 4 ft. 6 in. from the bottom at the front, there al-
¥ was riveted a 4 in. flange, which was used for the mash line
e :I‘here are three holes tapped for 14 in. pipe arranged
ihe side for the sampling cocks, one two feet from the top,
A between top and bottom, and the third 1 ft. from
-and a second 114 in. steam inlet tapped in 1 ft. from the
m. At tlEe front, just beJow the top is tapped in a 14 in. mano-
tonnection. These improved old tanks were subjected to a
of 114 lbs. per sq. inch.

INOCULATING VESSELS—A small laboratory has been ereg
over fermenters 8 and 9, and is fitted with a battery of three
gallon inoculating vessels, and a small 100 gal. mashing kettle
drawing 66). These vessels are hung on cast iron frames, and’
equipped with stirrers (propeller type) driven from the main ca
tershafting. The covers are fitted with a gland for 1 in. shaft,_
in. air valve, a 60 to 260 degree F. thermometer, a pressure va I
gauge, and 4 in. filling or charging hole with screw cover. 1
vessels have a steam jacket around the hemispherical bottoms, §
plied with steam (22 Ib. system) through a 34 in. pipe. The ja@
may also be supplied through 1 in. bottom connection with Wa
for cooling purposes. This latter connection is further arran
to drain either to the sewer or through a check valve to a sf¢
trap. The jacket has a ¥4 in. air outlet cock at the top over
sleam inlet and at the top opposite the steam inlet pipe a:
water overflow line. The vessels are equipped with a gauge gl
and sampling tap, and empty through a 2 in. inoculating line &
ning to the large seed tanks, each branch being fitted with a &
valve, 1 in. drain and connection for the gauge glass (see draw
38). This latter inoculating line has a 15” steam sterilising @
nection at the east end. : :

MASHING KETTLE—The mashing kettle is open at the top, 4¢
in diameter and 30 in. deep, with a hemispherical bottom. It is®
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FERMENTERS 14, 15, 16 AND REBUILT No. 1—The new. fery
ers No. 14, 15 and 16 and reconstructed No. 1 differ from {j
ones in that they are built of 4 in. plate and are 17 ft. in digm
and 22 ft. 4 in. high at the back, 22 ft. 8 in. at the front, whil
as reconstructed has a diameter of 18 ft. and a height of
2 in. and 20 ft. 8 in. at the back and front respectively. The
are single riveted lap joints with 14 in. cold driven rivets,
roof is strengthened with ten 314 x 314 x 5-16 in. angle raf
4nd the bottoms are flat with a 4 in. slope toward the front,3
tank bottoms are riveted to six 12 in. I beams at 3114 lbs.,
with the slope, which are in turn set on concrete pedestal
fittings are the same as just described for the old fermente
the locations are shown on drawings Nos. 18-36 appended, 3
water gauge holes shown on these have since been plugged.
4 in. beer outlet flange at the bottom instead of being at the
is at the front of the bottom, 8 in. from the side. Also the @
central flange at the top of the cone is 4 in. instead of 6
tanks 14, 15 and 16. These tanks were tested at 3 Ibs:

pressure.

satisfactory, both from a mechanical and from a bac-
J point of view, eliminating all danger of damaging the
__wnbaminat.ion through drawing in outside air. Com-
um valves proved decidedly unsatisfactory, working on
yw limits and also due to the difficulty of making the valve
cally tight. -

aLVES—The air valves are standard 4 in. gate valves, con-
ough a 4 in. close nipple with the tank flange, and are
with an air wool filter funnel of galvanised iron.

V.?LV_ES—The safety valve flanges are not now in use,
8 in, pop safety valves previously employed have been
the device described in the following paragraph.

; ER SAFETY DEVICE—In the central 6 in. or 4 in.
at the top of the cone is screwed or attached through a nipple
: e a special cast iron cross, having hinged flanges at top and
 eleaning purposes and a front flange set at an angle giv-
in. pipe bolted to it an upward slope of 1 ft. in 10 ft.
flange permits of the thorough cleaning of the tank
nd the cross itself; and the back one allows a swab to be
irough the 4 in. pipe for cleaning it.
$in. pipe is screwed into the 4 in. brass flange on the spe-
enter safety device. This device is now being installed on
nenters, and has proved decidedly satisfactory to date,
no failures on record for any tank on which it has been
Lhe one on tank No. 7 has now been in continuous use for
ths.) “
evice is constructed of No. 20 gauge galvanized iron, and
-seen _from drawing No. 60, is simply an adjustable water
p antlsep.tic water. The device relieves at 10 in. water
‘By adjusting the gate and the outer can the device
the gas: generated by its flow through a 1% in. circular
by again adjusting the gate the flow of the gas is ob-
ough the equivalent of a 4 in. pipe. (For detajled de-
of the device see section on “Gas System.”)
foa{nlng the outer can is removed completely and the foam
:dlrec.tly into the large funnel below. The device is
2, easﬂ:_f manipulated, readily understood by unskilled
and eminently satisfactory from a bacteriologieal or me-

FERMENTERS 10-13—Tanks Nos. 10-13 are of the same si
type as the new ones just described. There are, however,
points of difference, the first the beer outlet at the bottom, W
is in the form of a special cone elbow casting, with a 16 in.
eter where riveted to the tank, and a 4 in. flange outlet a
angles to the floor; and the second in the placing of a secon
16 in. manhole in the side 1 ft. from the bottom. A static
pressure of 3 Ibs. was imposed on these. .

MANHOLES—The manholes used are of the usual type wi
arches; a special 14 in. square rubber core gasket was used
come the unavoidable inequalities in the faces of the cov
ring; 114 x 1/, plain asbestos gaskets having proved unsatisf:

VACUUM VALVES—The vacuum valves are of special desi
construction, which will be evident from drawing No. 67, ¢
set to draw at about 4 in. of water. They are of brass wi
inner diameter of 414 inches, fitted with an air filter funnel
detachable screen), and screwed into a 6 in. flange riveted
tank roof near the side. The valves are sensitive, readily acc
for cleaning, proof against contamination and have been
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is slipped over this copper tubing, and connects to the
hich is quite close to the end of the copper tube.
gement was found advisable because of the difficulty
ed through the connections choking with mash. The con-
, described allows the connettions to be readily swabbed
sut when possible, without contamination,

ometer is simply a 14 in. glass U tube, with legs about
g and 8 in. apart, filled with coloured water, with a scale
{ cross section paper, reading to ome-tenths of an inch.
'-_tb'ermometer and the manometer are mounted on a 12 x

chanical point of view. It is the result of a long series of expg
ments on this subject, and has eliminated an enormous amou
trouble and waste of mash.

Tﬂmemms—’i‘here are two methods of registering the g
perature of the tanks. The first by means of a continuous re
ing thermometer, sample charts of which accompany this 3
These thermometers are manufactured by the Taylor Instrumg
Company, read from 60 to 220 degrees Fahrenheit, and are
the well known type by means of which a mercury pressure ig:
tained through a long pipe of very small bore, with a wire
mercury space. 'This long capillary tube passes through a s _ pard, set vertically next the tank at the front on the
gland (1 in. pipe thread), tapped into the tank roof at a radi _ form, the boards of all the tanks being arranged in
4 ft. 3 in. from the centre, and suspends the thermometer b pws. The thermometer is placed above the manometer
a depth of ten feet from the top. This arrangement gives a . above the floor, and above the thermometer is the slide
accurate average record of the temperature changes in the f§ for the operating tickets of each tank, while below the
mianter: 1 * is the hook on which is hung the file carrying the oper-
These records are useful but at the same time temperafj : :of fus; teamenter.
records may be taken by means of the bib cocks situated near § CONNECTIONS—The two 11/, in. steam inlets (high pres-
top level of the fermenting liquor, half way down the tank, : nd ously mentioned are for different purposes, the upper
the bottom, the liquid withdrawn being tested by ordmary h tank roof at the side passing through and into a tee in
mometers. Temperatures are taken at intervals of samples d _ h branch has a nipple screwed into it and a 45 degree
from the lowest tap and show a variation of from 2 to 3 deg : to throw horizontal jets of steam across the tank top to
higher or lower than the recording thermometer. This results ff P 15!_1& foam. The action has not been found very satisfac-
the fact that the samples are taken from near the side of the ¥ s respect. The lower inlet passes to the centre of the
where radiation, proximity of other hot fermenters, etc., se into the back of a side outlet cross (a five way fitting),
affect the temperature of the sample. The temperature va four outlets carrying 1 in. pipes reaching nearly to the
from top to bottom of tank as shown by samples taken at the diff - the tank and drilled with 1-82 in. holes 1 in. apart. The
ent taps, is extremely small. .4 € inclined at an angle of 45 degrees to the horizontal, and

vswirling action tending to move the heavy sludge collect-
the bottom when emptying the tank toward the centre.
iction has been found effective. The lower steam inlet is also
teaming when ‘sterilising a fermenter. Both lines are
from the operating floor.

MANOMETER—The manometer connection is arranged:
follows: 3

A short 14 in. nipple is tapped into the tank and carries a b
lever handled stop cock into which a second nipple is screwed
ing a 14 in. cast iron cross set vertically. The lower outlet of —-'__,-
cross carries another nipple and a.second lever handled stop w"
The opening opposite that leading to the tank is plugged and &
fourth opening, that at the top, has a length of 14 in. pipe about
in. long screwed into it, carrying a tee (or elbow), of which?
upper opening is plugged, and the side outlet has screwed m
a plug into which a short 14 in. copper tube is threaded. The b

ING TAPS—The try cocks or sampling taps are simply

ver handle plug taps, screwed directly into the side of the

'are used for taking test samples of the mash.

lly the tanks were fitted with continuous 14 in. gauge

lng from the bottom to the top. The bottom connec-

¥48 tapped into the tank bottom and for this reason and be-
difficulty of effectively washing out, the glasses rapidly
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chocked and were unreliable and they were therefore abandey
and the try cocks used when necessary. - - 9 are in the 4, 5 and 6 group 2, but are being altered at
nt time to the above grouping. Each group passes
a 4 in. gate valve into the two suctions of the beer pump
groups 1 and 2 into the north suction and groups 3 and 4
'the south. In the latter just before the pump is reached there
==a.  drain. The lines are about 12 in. above the concrete floor
g use is made of Y’s and long radius fittings wherever possib]e,
; ‘the flow of beer. The ends of groups 8 and 4, at the east
group 1 at fermenter 14 are provided with 2” city water
ctions for washing out and there is a 2” drain at the dead
fermenter 16 and at the end of No. 13. No provision is
for steaming the beer line as a whole, )

COOLING RING—For cooling purposes in preventing incipis
foaming there are now available two cooling rings of 1 in. copy
pipe drilled with 14 in. holes 2% in. apart, and supplied o
114 in. hose from the water mains. This ring is placed aroung §
centre flange of the roof and directs streams of water over the n
and sides of the tanks. These are to be permanently installegd
all the fermenters as they have been found fairly effective in
venting foaming if applied in time. 3

PROTECTIVE COATING—The tanks are painted on the outside_:'
red lead, and the question of a protective coating for the in e

has received considerable attention, but no definite conclusiong
this regard have been arrived at up to the present.
BEER LINE (FERMENTER TO PUMP) —The beer line from the f
menter bottom, either the centre or the front, is fitted with a
gate valve which is just outside the edge of the fermenter. Beyg
the valve is a close nipple and cast iron Y, with the branch pog
ing in the direction of flow to the beer pump. The through op
ing of the Y is fitted with a close nipple, and a second 4 in. g
valve, which is used for running off sour beer when a fermenl
goes “bad,” The branch of the Y carries a length of 4 in. p
in which is placed a third 4 in. gate valve, this branch being st
ciently long so that the main beer line into which it conng
through another Y clears the run off valve with a fair mar,
Into the Y next the fermenter is tapped a 14 in. steam H
leading from a header supplied from the Locke regulator stem
system (14 lbs.) which keeps the pipe in between the three val
always under steam and effectively seals a fermenter against
tamination working in from the beer line or the outside air. 7
arrangement which has been placed on all the new fermenters:
is in course of application to the older ones is shown on dra .'
No. 63, as well as a previous arrangement which it has replaced
The 4 in. beer line runs by way of several branch lines sh
diagrammatically on drawing No. 81 from the different fermet
groups to the suction of a 6 x 4 x 10 inch steam duplex beer pi
located just south of cooker No. 4. These groups are as follows
Group 1—Fermenters 14, 15, 16, 1, 2 and 3 (with 16 on a §
end) ; Group 2—Fermenters 4, 5 and 6; Group 3—Fermentefs Q0RS—The fermenting section of the building had a concret
B ete

g LINES—The pipes in this and other buildings of the dis-
; excep.t those carrying spirit, were all wrought iron, and
jron fittings were exclusively used in the old distillery ,days
on ?he stf,-am lines, and the practice was continued to the,
t tu'ne.\wth the British Acetones; the reason given for the
cas't iron fittings formerly being the fact that they are
readily taken down than wrought iron (a few taps with a
.hazpmer generally sufficing to remove the most obstinate cast
fitting). ) At present malleable fittings are being substituted
i s?;ef.em lines, and to a large extent the other lines, as rapidly
ale.
he pipe lines are all painted distinetive colours
an water lines are asbestos lagged. The slol; erll{cii t)}:sif:?r?:;
pax_nted red, water lines white, steam, both live and exhaust
moculant green, air and gas yellow and spirit, either iron’
per, blue. The majority of the lines are 4 in. in ,diameter

UN?VAY——-The fermenter section of the building has been fitted
a timber runway midway between the floor and the operating
“ f’ extending the length of the building between the north
Of Termenters and the cookers, and also north of the new fer

_Nos. 1'0-13 and a small one between Nos. 14 and 15 ’I‘hi-
in fmampu]ating the valves of the cookers, getting s'amp]e:
;r 0::;13!;}:&;'5, etc. The upper platform has also been ex-
4 ‘a he new fermenters and several new flights of

0 render the plant more convenient of operation.
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gn. “The suction line to the still pump has besides a 4 in.
s a4 x4 x 2 tee into which runs a 2 in. city water main
sngement of two pumps has improved the operation
od the rate of working considerably over the results
by the old arrangement, which used the single gear driven
 the ground floor. The arrangement has proved advantag-
vhen foaming occurs through being able to pump some of
“out of the fermenter into the service tank.

floor arranged with a system of gutters in the concrete leadj
drains to the sewers. These gutters are roughly situated belos
beer lines, as they now exist, and afford a convenient means of
ting rid of sour beer, drippings from pipe drains, etc. The fig
frequently washed down with hose. Small movable plank platf
or walks are now being put down for the convenience and cop
of the operators and the question has been considered of pls ¢
runway over all the beer lines. 5

SIGNALS AND COMMUNICATION—There is a complete sy
gong and light signals between the mash floor and mash pun
the main building and the operating floor of the fermenting
tion by means of which the pumping of the mash is contig

_The fermenting floor is also provided with a telephone foﬁ-’
munication with the laboratory (bacteriological) or the city sy#
and there are speaking tube communications where required;

| HEATER—The beer heater is of copper 36 in. in diameter
et long on the cylindrical part, fitted with sixty-six 214 in.
- ft. long, the upper tube header being about 9 in. from the
the lower 3 in. from the bottom flange. The top is slightly
and is fitted with two 2 in. swing check valves on a tee,
vacuum valves.
bottom of the heater is conical, about 30 in. deep, and the
s into the bottom of the cone up through the tubes, and
ated beer flows out at the north side, 6 in. from the top flange,
h a 5 in. copper pipe into the beer still, entering the latter
the top flange at the east side.
vapour coming from the still through a 9 in. copper pipe
the heater 9 in. below the hot beer outlet, and leaves the
n the opposite or south side through a 9 in. pipe, 24 in.
bofztom flange, and passes directly into the condenser.
83 3 in. copper syphon return for the condensed vapours
- beater back into the first plate of the still.

DISTILLATION AND RECTIFICATION SECTION OF
BRITISH ACETONES, TORONTO, LIMITED.

See Drawing 59A.

BEER LINE (PUMP To BEER STILL) —The beer line from th
4 x 10 duplex beer pump south of No. 4 cooker passes upwa
an angle through the operating platform and south over Ni
fermenter through the north wall of the distillery five-storey
tion of the building, passing just west of the beer still, and!
runs vertically upward through the third and fourth floors
discharges over the side of the 7,100 gallon copper beer stil
vice tank (formerly a scale tank) located on the third floor.
line has as easy a run as possible, right angle bends being rej '
by 45 degree elbows wherever possible, and at the bottom
fitted with a 2 in. bypass to the suction. The line just befor
charging into the tank is fitted with a 114 in. riser extendi
just below the roof. ,

From the service tank a 6 x 12 duplex pump, gear driven}
a 6 x 10 single cylinder steam engine, draws the beer throd
4 in. suetion line, discharging it at a rate subject to close
tion by means of this type of drive, through a 3 in. line. #
bottom of the beer heater just below the fifth floor. The.pH
fitted with a 2 in. blow-off bypass, and the line to the heate®

_-.S'I'II_.L—The beer still is 6 ft. in diameter, and 41 ft. long
acity of 6,000 gallons per hour on acetone work. Thé
18 19 plates, the first located 5 ft. 9 in. from the upper
spaced about 18 in. apart, the lowest one being 8 ft.
ttom. It is built of 6 flange jointed 54” sections each
3 plai_:es, and a 7 4” top and bottom section. Each
ies 69' boiling caps or mushrooms of 114” diameter and
ownpipe or overflow.

> ubper part of the still is a heating coil of 5 in. pi
’_yﬂnch the.beer from the heater passes, surroundetli] Il);;;
apour. This 5 in. line leaves the still about 8 ft. below its
ﬁlld re-enters at the second plate down. There is a 4”
i Valve on ?:he top and between the second and third plates
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from the top on the side. The lower 6 ft. of the still is occupi
2 calandria confaining 404-2 x 42 in. tubes, the steam surro
them entering through a 3 in. pipe (controlled by a globe valve fi
the operating floor) which divides into 4-1V% in. branches and §
ters the calandria at the top at four points of the circumfe
There are two 2 in. exhaust outlets at the bottom, running to
steam traps. In addition, there are two auxiliary steam inle

a 5 ft. coil of perforated 114 in. pipe at the bottom below the
dria, and the other a straight piece of 114 in. pipe above the +viNG KETTLE—The rectifying kettle, taking a 13,000 gal-

dria. Both of these are now used in operating the still. 4 e, is of copper, 14 ft. in diameter by 14 ft. high. It is
The calandria is equipped with two 2 in. blow-off valves, set # d with a steam heating coil of 2 in. copper tube, having 4
12 1bs., a 1 x 18 in. water gauge, and a pressure gauge loca ound the side just above the bottom and the remainder con-
the third floor. The 6 in. slop outlet is arranged with a sypho gof 2 spiral (17 coils), lying on the bottom of the kettle. This
that the calandria is always covered, and a float controlled “aupplied through a 214, in. steam pipe at its outer circum-
which maintains the level at the proper point. From the s; e, the exhaust coming from the inner coil through 2 2 in.
the slop is carried by a 5 in. W. 1. pipe line direct to the sewe d passing to a trap or drain.

The still proper has 2 3 in. drain, and is fitted with 12 x| be steam valve located where the line passes into the kettle
i Debwos cach plate, at the top an d at the bottom. olled from the operating floor through a long handle, and
e gt HH6 ) feelt at: the operating floor (between ' ure on the boiler side of the valve, usually 90-95 l},as. is
D i plate above iho ealandria) is registered on a ted on a gauge at the third floor between the two coolers.
s A B oor, which proves Very sensitive af ; yapours from the kettle pass through a 16 in. copper pipe
curate, more so than a dial gauge. There is generally 2 1bs. a4 ftz.qd?mefon t({lzsoé the kettle to the spirit column entering

_ DM i p in. from its base, and turni ithi
sure at this point on the still L e bk Tk, ing down to within a few
The rectifier is equipped with a 3 in. weighted safety valve
5 Ibs., a 4 in. spring loaded vacuum valve, drawing at a very’f
vacuum, and a 14 in. gauge glass extending the full depth
_ kettle: The 6 in. returns leaving the spirit column below
sapour line entering, runs into the kettle at the top near the
__;_md_l passes down inside to within 6 in. of the bottom. The
I have a slightly dished bottom, leading to a 4 in. copper
T _‘z.u_td are mounted on brick piers about 24 in. above the floor.
is 2 12 x 16 manhole in the side near the bottom. -

-d is discharged through a 4 in. copper line to the kettle of
No. 1. This pump is arranged with a suction from a sec-
it tank A1, also, which is immediately south of AB. There
ser, only one discharge, as the charge for rectifier No. 1 is

of spirit drawn from both tanks. The discharge line
ough a 4 in. gate valve into a 6 in. returns line from the
umn to the kettle just above the latter.

BEER CONDENSER—The beer condenser is of copper 60
diameter by 24 ft. long, standing on wooden base on the third flo
The vapours come from the peer still and heater through a 93
copper pipe, and enter the tube header (containing a spray Pl }
which is 42 in. in diameter and is fitted with 148-11% in. X
0in. long tubes, spaced 3 centre to centre. The condenser is ¢
with bay water through a 3 in. pipe from the reservoir (the
also a 2 in. auxiliary cooling line and 2 in. drain at the bottom)
overflows through a 4 in. W.I. pipe. It is provided with a
vacuum valve on the upper tube header. .

The spirit Jeaves the condenser through a 3 in. copper
passing to the tail box, from which it passes through a three
cock, the side outlet of which is plugged into a 3 in. copper i
which is flange jointed to a 2 in. W.1. pipe line below the floo
leads to the top of 2 14,300 gallon copper tank AB, former
of the three wine tanks. From tank AB the spirit is drawn th
a short 4 in. copper pipe into a 6 X 8 x 12 simplex steam

cIFER SPIRIT COLUMN—This is of copper, 60 in. in diam-
ggl 37 feet high, and stands on the seconpd floor, reachifllgan;o

ow the. fifth. It contains 24 plates, 15 in. apart, each fitted
h _thre.e 6 in. overflows or down pipes and seven 7 in. capped
_;' ___plpes or bonnets. The first plate is about 3 ft. from the
, and the top one 2 ft. from the top. Under the first plate

% 16 manhole. There are 1 in. copper draining bypasses
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around each plate, and a ¥4 in. sampling tap for each. The co
is composed of ten 3115 in. sections flanged together, with a
bottom section and a 4 ft. 6 in. top. >

The pressure gauge on the operating floor indicates the
sure in the 16 in. header between the kettle and the column
usually indicates 3 lbs. There is a 3 in. copper line running
what was formerly the fusel oil trap in the 6 in. copper re
line from the goose to the spirit column, which enters the cg
through 3 in. iron body gate valves between the ninth and
and between the nineteenth and twentieth plates from the b
This was expected to speed up the action of the rectifier, but p
disappointing in practice and is not now used. It was appl
No. 1 column only.

From the slightly domed top a 14 in. copper vapour pipe
through the fifth floor and south near the roof to the goose.
6 in. copper returns line from the bottom of the goose, con
the fusel oil trap, enters the top of the column near the side.
is a 4 in. vacuum valve also on the domed top of the column.

¢rom the water reservoir through a 4 in. pipe in which is a
alve controlled through a long spindle from the operating
“The water is distributed in the tanks from the inlet pipe
'p'gh five long 2 in. perforated pipes between the different loops.
is a 6 in. overflow 6 in. from the top, and a 3 in. drain in the
om. A % in. W.I. water sampling pipe from the goose tank
m from 2 2 in. flange in the side near the bottom, passes down
uth wall of the building to a tap at the third floor, which dis-
into a sampling pail fitted with an overflow. The pail is
to obtain the temperature of the water in the goose tank.

E‘Qmerly the 2 in. flange connection from which the sampling
i taken connected through a 2 in. plug cock directly into the
, returns line, into which the city water is now supplied. Bay
from the goose tank was then used to wash and fill the

SPIRIT CooLERS—The spirit coolers stand on wooden bases on
perating floor, and are of copper 42 in. in diameter and 24 ft.
They are made up of 60 in. sections. The 12 in. inlet pipe
m the goose enters a 29 in. diameter tube header (situated about
below the open top), from which 151-1 1-8 tubes 20’ 0" long
to the lower header. The upper header is fitted with a spray
and 4 in. vacuum valve. The spirit leaves through a 3 in.
: -pipe leading to the tail box.
* ¢ Bay water is the cooling agent, and is supplied through a 2 in.
2, 6 in. from the base (from which a 2 in. drain also leads), and
ows through a 4 in. W.I. pipe, 6 in. from the top. There is
% 16 manhole in the side at the bottom.
rom the tail box the spirit is directed into a 4 in. header, from
three 2 in. outlets lead through stop cocks to the different
3 and tanks.
%e f:u'st runnings pass through the mnorth outlet into a 2 in.
pipe leading to the 14,300 gal. spirit tank Al, located be-
 tank AB. The second runnings flow through the south
into a three way cock, and out of the side opening' of the

G00SE TANKS—The rectangular goose tanks are of steel pl
12 ft. 6 in. by 11 ft. by 8 ft. 6 in., 7,283 gals. capacity, placed
their bottoms 12 in. below the fifth floor, and are re-inforced
angles and tie rods. The vapour from the spirit column ent
middle of the top of a 14 in. header, 5 ft. 3 in. long, from whi
seven 6 in. outlets open downward, connecting to seven paral
sets of 434, in. pipe loops, consisting of 6 complete loops, each 6
long, vertically, and ending in a 14 in. by 9 ft. 9 in. header atill
east end. The seven loops enter the south half of this head
the bottom, and from the north half six similar sets lead p
to the former sets to a third short 12 in. by 4 ft. 6 in. header,
its axis in line with the first. :

The vapour passes out from the north end of the latter h
down through a 12 in. copper pipe into the spirit cooler. E
of loops drains into a header at the bottom, which in turn leads us
a connecting header, passing out through a flange in the tank_;
2 6 in. copper returns line and what were formerly fusel oil {8 info a second 2 in. three way cock, passing out through the
into the spirit column. ; 6t of th ; . . g :

A 2 in. city water line for washing down or filling up the co 0 Lhe 'kettl: its%ttgztliril'i?raNi H‘; Wit B easing o Wi ko o
runs into this returns line just outside the tank (see note r e next runnings are 'di.rected into A1, and are followed by
later). _ . 3 (butyl) whi ' :

The goose tanks are filled with bay water for cooling way cockyt;rouéﬁha%a?i (%1:1::}11;:; fg t;lléers;;iif)igf]g;hefoir;t
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“(now B2 and A3) east of the rectifiers have not been moved,
t that the south one, A3, used now as an acetone storage tank,
en raised some 3 feet to provide sufficient head to cause flow
e shipping room.

wom a point 2 ft. from the top of B1 a 2 in. W.I. line leads into
about 30 in. from the bottom, and from B2 a 4 in. W.L line
s to the 12 x 10 x 20 steam pump under the evaporators (form-
glop pump) from which a 4 in. overhead pipe carries the butyl
e north 400,000 gal. outside storage tank.

other connection may be substituted for the one just de-
on B2, the drain from the tank passing to a 6 x 8 x 12 spirit
h between the two east tanks, which discharges through a 2 in.
line back to rectifier No. 1 through the safety valve opening.
The bottom layer of Bl is drawn off through a 4 in. W.1. pipe
one-time scale tank spirit pump (6 x 8 x 12) beneath the
still, and discharged through a 3 in. copper line up to the
till service tank.

erly a 13, 400 gal. wine tank.

The “last runnings” come out through the south outlet and ¢
side outlet of the second three way cock into a 2 in. iron line knoy :
as LR. and flow to a small 881 gal. tank on the second floor, forg
erly the evaporator supply tank. The middle outlet from
header leads through a 114 in. “tails” line (copper) to the
spirit diluting tanks, 13,400 gallon capacity, in the filter room, :
{ails being directed to the west tank. A branch of this line '
runs to the top of BI, but is not used. The tails line is used y
emergencies, bad stuff, ete. k-

RECTIFIER NO. 2—The second rectifier, spirit column, goose g
cooler are identical with the first, but the charge is made up of ;
spirit R2 from rectifier No. 1, soda and water, and the running
from the tail box of rectifier No. 2 pass into the header as in N%
from which in turn it passes through the three plugged stop cogk
and 114 in. pipe to three possible destinations. k-

The first runnings pass through the north outlet and a 1%_f
copper pipe into the previously mentioned line to tank AL Th
second runnings (acetone) pass out of the south outlet thro
short 114 in. W.L pipe to a battery of gauging vessels on the th it
floor. After the acetone there is another run of Al, and the -if:_.
runnings, the “oils”, pass through the 114 in. copper pipe pre
ously mentioned to the east tank of the two in the filter room.

- GAUGING VESSELS—These vessels, four in number, located on
perating floor, are of galvanized iron, 100 gals. in capacity, 4
‘diameter with a 15 in. cylindrical part, a2 6 in. conical bot-
n, terminating in a 114 in. pipe flange. The lids are fitted with
g in, diameter sampling opening with a hinged cover. They are
1n drawing No. 22, attached herewith, together with their

These vessels are used to hold the runnings from rectifier No. 2,
‘while the sample is being tested, after which it may be directed back
Al for re-rectification or to the acetone storage, as determined by
test. The inter-connections are 114 in. genuine W.I. pipe. The
pply from the tail box of No. 2 rectifier enters the tops of the
els through globe valves and leaves at the bottom; the left-
nd branch of the drain controlled by globe valve being the return
to Al, and the right-hand controlled by lever handled plug stop
the acetone line which passes down the south wall of the build-
The vessels are placed so that the handles of the lower valves
just above the floor, all the underpiping being below
floor level. The vessels are numbered 1-4 from south to north
_the samples are taken from them by means of a copper dipper.

Sopa TaANK—The former 1,000 gallon yeast tank on the
floor is now used as a soda mixing tank, and is supplied with
water through a 34, in. line and tap. The soda from this tank '
through a 1 in. W.L pipe line to the tops of the kettles of the‘ £
rectifiers, and also through 14 in. pipes to plates 2, 4 and 6 (fro
the base) of spirit column No. 2, entering through the sampHi
tap holes.

SPIRIT TANKS—The location of the three former wine tanks
been altered. Two of them viz.: AB and Al, are now side by
between fermenters 13 and 14, and just east of the main st
leading to the platform. The third, BI, stands practically due n:
of rectifier No. 2, between two brick pier carrying the north W
of the building, and south of and midway between fermenters:
and 13.

The two 13,400 gallon spirit tanks formerly located at the

CETONE LINE—The acetone line from the gauging vessels
_- down the south wall of the building branches just below the
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ed for filling. A short length of pipe is inserted in
of the drum, and is then screwed on the end of the plug
ea-for filling. Midway between the north wall and the
ced 2 drum washing tank, which is shown on drawing *
rom: which the dimensions may be obtained. There are
eable wash nozzles which may be supphed with either

T BRITISH ACETONES TOﬁONTO, LIMITED

e

second floor, one branch running horizontally and fitted wi
valve, controlled from the operating floor, into the raised ta;
in the south-east corner of the building. The other branch
down through a globe valve about 6 ft. above the ground floo
into a tee in a line from the bottom of the raised tank, there he
a valve in the latter line at the tank. A single line passes from
tee through the wall and along the south side of the building’
the ground for about 75 ft. to a small concrete drip box, where
turns down and run southwest for 25 ft. underground thro
3 in. protecting pipe to about 3 ft. from the north-east corn
the store room building (now used as a shipping room), and ung
the south-east corner of a new elevated acetone storage house. Ji
protecting pipe has a slope back to the concrete box and serves
indicate any leaks in the acetone line.

n is rolled up a skid on the north end over the trough,
zle inserted in the bunghole. ~ After washing it is rolled
skid at the south end rinsed out with acetone and up an-
y to the 42 in. by 42 in. platform of the scale, where it
From the 2 in. acetone line previously mentioned, a branch
flange in the side of the trough, by which means any
‘poor quality may be run into the trough and drawn by
ump (2% x 2 x 4) in the north-east corner through a 1%
from the drain of the trough, and discharged through a 3
enlarging to 114 in. back to rectifier No. 2. The drum wash-
redistilled in this rectifier. The 114 in. acetone supply line
8 branch for the same purpose, which instead of entering
e provided on the trough comes into the pump suction
irough a tee. Besides the drain line from the trough to
jpmp there is a second 114 in. drain running directly to the

ACETONE STORAGE HousE—Just outside the wall of the shi
ping room is a tee in the acetone line, one branch running west @
then vertically upwards through the concrete floor to the acetd
storage house near the roof, where it again divides, one b
with gate valve control going over the edge and through a 3§
. flange into each of two 3,000 gallon 9 ft. diameter by 7 ft. 4
average height, No. 12 gauge galvanized iron tanks.

The tanks are covered, the covers having a 12 x 16 in. manhg
and a flat sloping bottom (4 in. slope) draining to the front, whe
a 2 in. drain flange is riveted. The tanks are placed in a sy
. steel and galvanized iron elevated structure, shown in drawing §
20. The tanks now used are larger than. those indicated on i_
drawing, which were recently replaced by the larger ones in orgi
to secure storage for a carload of acetone with a suﬂicmnt ma
for eventualities. e

The structure has a sloping, reinforced concrete floor, and
erected by the British Acetones. The 2 in. drain lines providg
with 2 in. gate valves pass through the concrete floor and come
gether below, a single line passing into the shipping room.

h of the scales on the wall are the stencil racks and the
jing weights, while south of them is the desk, sample cup-
and storage shelves. A 9 ft. by 9 ft. door in the middle of
h wall opens directly on the railroad siding, and in this
erected a 5 x 10 ft. timber loading platform, at a slightly
ight than the floor of the railroad cars.

filled drums are hoisted to this platform by means of a
lius (9 ft.) steel jib crane, equipped with a 1 ton Morris
hoisting block, installed by the British Acetones; and the
then rolled on a skid to the car.

drums received from the cars are simply rolled down a
n the hoisting platform to the floor of the shipping room,
about 3 ft. below the yard level. .

ainder of -this building, with the exception of that
y the original molasses mixing tanks and pumps, and the
iing plant in the north-west corner, is used for drum stor-
es, there being kept here generally about 100 empty

SHIPPING EQUIPMENT—The store room of the General D
leries is used as a shipping room for the British Acetones. T
- 114 in. line from A3 and 2 in, line from the elevated storage ,13.
run along the east wall to the centre, where they turn outward:
right angles and terminate in downward directed pipes fitted v
plug cocks over the platform of a 1,200 Ib. platform scale, on ﬂ{-
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~ STEAM P1rING SYSTEM—The main steam header enters th
tillery through the west wall, where a recording and in
pressure gauge is tapped in just as it passes through the wal
beyund it is a tee from which a 6 in. branch passes ver
through a valve and again divides, another 6 in. branch going
to supply the evaporators and pumps in the south-west corn
a 4 in. branch going north to supply the fermenting section,
ward and divides into two 6 in. valve controlled branches, on -4 ] _
plying the rectifying kettles and beer still, and the other the’ the floor hosing system and the beer line washing con-

From the first tee, the second ok through 8 in. line runs 2 a8 in. branch B ea:s.t and vertically to supply the
main water pumps, various small pumps, besides the Locke ro floor and from ‘?hlch a 2 in. header runs east above the
lator controlling a 2 in. 15 Ib. heating line for the girls’ mess- ? fem;:l ters besides a branch over the seed tanks both
and offices. The 4 in. fermenting section steam supply divid ipply e cooling rings of the different tanks. A 3 in.
two 4 in. lines, one of the latter further dividing into a 3 in. gom thi onﬁl naz S';Fply passes under the platform and
control of an attendant supplying the mash line digester noz e n“l;: tll? e ehﬁlter xoo, wehere s THn t? ‘!;he
and another 3 in. feeding the cooler pumbp, beer pump an of the ﬁlit.er :0;:38 th:r:;qr t.ank, the molasses mixing
menter mash line valve jets. The other 4 in. branch itself = b g ipping room and from which
into a 3” branch and two smaller branches as follows: a 2 in ntoiipafs;d ¢ e d sz to the yeast kettle
regulator 22 Ib. line for the cookers, inoculating vessels and o d sou‘:'ce i ~v.;a eih mm. . i
ilisation of lines and a 2 in. line for fermenters 10-13. The 3 11 feed purs'pz:):gs O::Imuzlclp - e?ystt;m, and is a 2 in.
branch supplies a 2” fermenter header over the remainder o Ed a separate meter tg’ti(: 1;111;; mn ¢ rough thef boiler
fermenters which loops up with the 2 in. over fermenters 1 2 » bay welcr sl wﬁ' % . n(;a er system direct.
the east end and also supplies a 114 in. high pressure sterilis plex steam pumps inlizll)ly di tl'(l:l is drawn by tv.vo 12 3_14
line under the runway. The latter supplies the steam for the A 'wall at tlixe bI; . i 15(11 ery through 12 in. suction
con the valves in the mash line to the fermenters. There is a Mmool E;lel::i ‘ ar’.l{‘h dlSCharg;eld through two 8
cross-connection to supply the fermenting section with steam 100 1h6. pér squire tl, e %umpsthandle 1,000 gals.
the line feeding the office Locke regulator, and also from a - on th;; cosf, whishl ﬁi;ted ro:_:':h € E.”:_”OO gal. bay
Jine from the Gooderham & Worts boiler house. The latter ines:are taken. The ﬁr;i : 4‘3” l'a 10 in. overflow,
further connected up to supply the Locke regulator on the supplics the Ibeex; e Isda ln: tl;le which redutfes
beating system. B v 5.5 i, o the gooss teaks R . o e

At present five of the six boilers in the General Distilling - oling columns ; tile third a 4 in tonthi Z\rila grat . todthe
house are always in use, but the boilers have been found to he fourth a 6 in. which divide.s into tw0p4 i OEI; o hen—
bad shape, and are now being thoroughly cleaned. It is ex pg north toward the fermenter section lrll.-Chr:}nc -
that three boilers will in future do the work now being do the other west to the evaporators A, lg ek EOW
the five, so that five will be able, in addition, to supply all th B esssvoli srns ioto an & i drai;: = in. _OVBE ow
necessary for milling and mashing, thus eliminating the wall of the building, into which. Varioul; gthzis:;rgnsom .
nam & Worts boiler house now used. I a second 6 in. o .

In the latter there are eight 100 h.p. return tubular boilers : i drain ot theenst wall ootuiocking oiliar
which six are now in use, supplying steam for mashing and m
the Gooderham & Worts fitters’ and carpenter shops and b

quppLY SYSTEM—There are four main sources of water
the British Acetones.

st is a 4 in. line from the municipal system entering the
Be at the north wall between fermenters 1 and 16, which
=40 a 4 in. branch which runs around fermenter 16 and
4 in. branch running east under the runway to supply

urth waj_:er sul?ply system is a fire protection service. On
m there is a 4 in. line, reducing as it passes upward, run-
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ning up the south wall of the five-storey section of the buillig
fitted with hose connections at each floor and at the roof. §
the first of these connections a length of hose is already laid
of the fermenting section. This was deemed advisable rather:
a fixed iron pipe line, due fo its flexibility in case of an explg
On the fire system there are also a number of hydrants in the}
at convenient points.

ance away and the frequent travelling back and forth.
however, the filters were removed from the filter room
~om fitted up as a steamfitters’ shop. The door into the
s bricked up, and a new doorway at the south end
into the yard put in, the walls cleaned and the lighting
The north half is equipped as a stockroom, with various
wers and a counter dividing it from the south half. In
half are placed the different benches, with machines and
in. pipe cutting and threading machine, a small drill
two-wheel emery grinder, and acetylene welding outfit.
wer is supplied from a 7% h.p. motor, and there is a small
ble forge outside in the yard. At the south wall opposite the
the pipe rack.
carpenter and coppersmith shops of the Gooderham &
jompany are still used, as the time lost due to their distance
not great, the trips back and forth not being so frequent in

-

ELECTRIC SYSTEM—The electrical power is supplied by th
ronto Electric Light Company, and is 550 v. 25 cycle three §
alternating current. It is stepped down in the different transf
ers to 220-110 v. as required. The electric wiring, both powes
light, has all been put in conduit, with the switches, switchbag
and fuse boards placed in small outside galvanized iron sg§
houses. There is one of the latter outside the main distillery
receiving current from a transformer on the wall above,
which the lines to the distillery section are controlled.

There is a second house on the roof of the fermenting 8"
at the west end. It receives current from the previously men  QUARTERS—The south-east corner of the fermenting
transformer, and contains the controls for the fermenting of the distillery, formerly used as a superintendent’s office,
lines and the motor for the seed tank drives. The shippin fitted up as the girls’ quarters, comprising girls’ messroom,
switches, light and motor for butyl plant, are in a galvaniz
box outside the shipping room door. The transformer
boiler house is on the south wall outside, with a switchboa
inside the west door. The fan motor runs directly on 550
shop motor, fuse box and switches are just inside the new do
The yard is now lighted with high power lamps equipped
flectors, and the offices, drafting rooms and laboratories a
liantly lighted with special semi-indirect fixtures. The motors
are all of the induction type, with special oil bath non-s
starting boxes. '

NTENDENT’S OFFICE—There has just been built a small
superintendent’s and time office, located in the yard at its
t point before reaching the General Distillery property.
ding is equipped with an office for the superintendent,
and stock clerk. There is also provided an entrance
workmen fitted with a time clock. There will also be in-
here a watchman to prevent the entrance of anyone to the
thout the proper authority, and also to relieve the men of
y or other dangerous materials. The watchman is now
in 15he only entrance to the distillery building proper, other
girls’ entrance, which is through the girls’ quarters, and
ts the carrying in of matches, etc., there.

COMPRESSED AIR SYSTEM—The compressed air is supp
the compressor on the stone floor of the Gooderham & Wo
building. A 2 in. overhead line runs to the distillery, from W
various connections are taken off to supply the air drills and %
ers used on construction work. - 5

The two-storey section of the distillery building in the
_t.corner has been remodelled and fitted up as the offices
ntgsh Acetones.. The lower floor contains the business office
stilling laboratory, and on the upper floor is the drafting

nd 1_:he office of the general manager, which is also used as
. g mom-

SHOPS—The shops of the Gooderham & Worts Compa
until the present time, used exclusively for doing the work
by the British Acetones. This resulted in much loss of tim
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'ry to the 100 gal. inoculating vessels described previously
ng replaced by three small 5 gal. culture vessels.

STAFF —LABOUR STAFF—The construction staff at preseng
ployed has recently been considerably improved through the aag
ing of a competent and experienced superintendent, who hag
able to put his entire time and attention on the actual constry
work, resulting in much smoother working and better and pg
work. The mechanical superintendent has charge of the cong
tion work, and has under him the steamfitting force, consistin
a foreman and eight steamfitters and helpers; the carpenter #
also under a foreman, consisting of about three skilled carpey
and three men for the rougher work, who also handle the congs
work; and the coppersmith force, comprising the smith 3 nd
helper. There is also an unskilled force under a foreman
nine men, who handle the cleaning of the acetone drums, the
hoisting work, the cleaning of the different parts of the plant;
the loading of the railroad cars. :

RE VESSELS—These culture vessels are similar to the in-
g vessels previously described. They are of copper, with
erical steam jacketed bottoms and flanged covers. Each
ides the gland for the 7" central shaft, is fitted with a
ge connection, a 14" gas outlet, and two 1” pipe openings,
the thermometer and one for the filling gate valve. The
g for the shaft, as are the glands on the other inoculators, is
id with a funnel device for carrying antiseptic sealing fluid.
ide of the vessel is a 33” sampling cock and the jackets are
gided with two 15" connections, one near the top, being for the
m inlet, and water outlet, and that near the bottom for water
nd steam exhaust. There is also a 14" pet cock in the jacket.
sel outlet is 1” and runs into a 1” cross through the lower
g of which the inoculant passes, and thence through a Y
e inoculating line to the 100 gal. inoculating tanks. One side
g of the cross is for a steam sterilising connection and the
for a drain for contaminated mash to the sewer.
fhe vessels are equipped with a hand operated stirring gear
ing of a copper blade or scraper, conforming to the vessel’s
to keep the interior of the vessel clean, and of two radial
set at an angle to beat down the “head.”
[he culture from the laboratory will be emptied from the flask
ne of these 5 gal. culture vessels, from which it will be run
100 gal. inoculating vessel and in turn from this 25 gal. lots
run into the 600 gal. seed tanks ( containing 500 gals. of
and each of the seed tanks will be used to charge one fer-
of 25,000 gals. of mash.
ere will be thus now four stages in the plant, instead of
8, which will all be carried out in closed vessels and pipes.

=
u

OPERATING STAFF—The operating staff consists of the by
room section, composed of three shifts of three firemen each}
operating engineer force, of three shifts of three men each::
milling staff, of one shift of six men; and two mash floor atf
dants. -
The fermenting section is also worked in three shifts in chg
of the fermenting foreman, who has under him four girl ope
The distilling section is also in three shifts, composed of twa |
attendants under the direction of an experienced still man, 1§
drum filling is taken care of as required by an experienced #
from the Gooderham & Worts Company. 3

ENGINEERING TECHNICAL STAFF—This department is und
direction of Mr. E. M. Shaw, of the Imperial Munitions Board
consists of three draftsmen.

BUSINESS STAFF—The business staff consists of a skilled
ographer and assistant, under the supervision of an account

from the Gooderham & Worts Offices. EW LOCATION—ALt the present time there is also a proposition

consideration to remove the whole inoculation department
to the third floor of the distillery proper, at the west end in-
g the number of seed tanks to 16 or more and the inoculat-
nd culture vessels proportionately in order to increase
output of acetone. In this case a 2,000 gall. cooker fed
the mash line will be added. This department would then
arge of a separate foreman. A bacteriological laboratory

EDWARD METCALFE SHAW:

APPENDIX I—INOCULATING ARRANGEMENTS. £

To reduce the possibilities of contamination that are alwe
present when inoculant is transferred from one vessel to anoth
the 5 gallon pails now in use to transfer the inoculant fro
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is al to be placed the floor above. :
is also proposed to be placed on the floo PENDIX 2—DISTILLING AND RECTIFICATION.

FORCED INOCULATION—Another important change in the ing . o
lating arrangements recently installed and now successfully rder to increase the output of the plant, the capacity of

work, is the installing of a small 2” rotary belt driven pump wig Yhe stills and rectifiers has had to be increased. The question has
; : onsidered carefully and a course of action decided upon. The

a capacity of some 2,500 gals. an hour at the proper speed, but ngs
pacity B s have been let and work on them is now proceeding. It is

operated so that it empties a seed tank in 20 minutes or at a rag _ . o :
o ed the alterations and additions will be completed in about
weeks or 2 month. The changes are as follows :

of 25 gals. per minute. It is located at the east end of the ba
of 600 gal. seed tanks, since the seed tank emptying line or £

menter inoculating line has been altered so that it now runs froy
west to east and drops vertically from the east end to the mash Ji

The pump is completely submerged in a tank of antiseptic lig i . i 0
and is belt driven from the main seed tank drive. It draws the ip built up of a 6-54” sections, each containing 3 plates, a 7-4”

oculant from the seed tanks and discharges it under pressyrm ion (ionta’i,ning one plate and two 5” spiral beer heating
3  and a 6™-61%” lower section containing calandria, etc. Three

through 2” line into the top of a T placed in the mash line frop Lol ‘ A

the coolers (see drawing 84). There is also a 2” by-pass aroung _'mddh? sections of this still are to be removed and used in

the pump. The inoculating line just before the T is reached ig construction of a second still. The top section and that next it
ng the beer entrance are to be lowered, the vapour and

provided with a 2” blow off valve and a 2” drain on the branchg A €
of a 2” cross and between the cross and T is a 2" gate valve, : . pest lengtt tlened and the remaining equipment of the old still
at present.

arrangement renders the inoculating of the large fermenters mo
positive without introducing any further danger of contaminati
The low pressure steam now admitted through a 1” pipe at the w
end of the inoculating line beyond No. 9 seed tank thus ster
the whole line through to the gate valve just mentioned and blows
off through the blow off valve. =

6—The capacity of the original 6 ft. dia. beer still on
e work is from 6,000 to 7,000 gals. per hour. The still is of

EW BEER STILL—The new second still will be constructed of
ee sections of the old still, together with a new bottom and
3_Th_e new bottom will be comparatively shallow and contain a
perforated copper steam soil with a brass fitting for connection
3" -zft&am line-and be fitted with a brass washout plug, and an
natic valve VYlth copper bend and float for controlling the slop
t The section is also equipped with gauge glass and pres-

uge. No calandria is being fitted in the new still because of
culty of obtaining the necessary tubing and the compara-
] -s§nall_savmg effected by using the calandria as compared
-using live steam direct. If desired, a calandria can be added

HEAD MIXER—Another scheme being worked on here and abo
to be installed as an experiment in one seed tank is an arrangement
of blades and baffles, for carrying the head down into the ligquot
and thoroughly mixing the two. In the seed tank are riveted
vertical copper baffles 12” wide extending across the tank, one ju
above the propeller and the other about 9” above the first.
tween the two baffles and above the top baffle fixed to the rotating
shaft are two paddles -8” wide, set at an angle to beat down the
head. The baffles are provided to prevent the whole mass of liqu
rotating as a whole and the paddles and propellor are to beat d
and draw down the head and liquor, mixing the two and insu
that the whole of the inoculant gets to the inoculating pump
tion. Fuller details and results will be available after trial.

e top of the new still will be-7-10” high and contain two
one new and the other an old one moved from the top of the
Section 1mmediately below the present top section. This is done
Ql'd_er to provide room for the beer line entrance between the
a_nd 3rd plates down which necessitates the increasing of the
Cing of 1fhese plates from 18 to 24 inches. The top section will
with a flanged cover in order to be able to put in the

W. . : !
SRR AR AR heating coils at a later date if found necessary.
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controlled by 2 16” Steam Regulator on the operating floor.
o steam regulator is actuated by the pressure at the base of the
:fving column through a 2” pipe. The slop from the bottom of
exhallv‘-‘ti“g column escapes through a 4” slop seal and 4” pipe
_ gewer. A 34" line from the bottom of the column runs
rough a Vapour Separator to a Slop Cooler and Tester on the
erating floor. A 34" line runs from between the 12th and 13th
ates of the exhausting column through a Pressure Bottle at the
xd floor into the top of the rectifying column, while a second line
» dia. starting from the same level runs to the steam regulator.
<o latter lines are for regulating purposes.

The vapour from the exhausting column passes up through a 5”

NEw BEEr HEATER—The large molasses cooler (formey
steam condenser), See section on Original Plant, is to
used as a beer heater for the new still. This cooler is contain
a 14" boiler plate shell 42” diameter by 20’ 3” long and con
€3-2” outside dia. x 18’ long 18 gauge copper tubes fitted into
iron headers by means of glands. This cooler is being thoroug
overhauled, cleaned, and the necessary new openings put in i ;

This “heater” will be connected to the new still with 10”
and to the condenser with an 8” pipe; the beer line between
and still is of 5" copper tubing.

The present beer condenser is to be used for both stills by mal

ing slight alterations. The vapour head is to be removed, the pry
ent 10” opening closed, a division plate inserted between the cenfy and into the base of a 36” Rectifying column standing on the

of the tube plate and the inside of the top of the dome and an ' i floor. There is a 215” returns line from the latter column to
opening provided in each compartment. An 8” vapour line . top of the exhausting column. The vapours from the rectify-
each still and heater will pass through an 8” gate valve into column pass through a 5” pipe to the top of the 13” heater, f -
of_these two 8” openings. The existing arrangement of the tail bottom of the heater to the top of a 2154” Dephlegmat(;r 1;;113
will be retained. the bottom of the latter through a 4” pipe to the top of a 16”
Condenser. The latter three units are side by side on the top floor.
Three returns lines, 214”7, 2” and 114”, run from the heater,
egmator and condenser respectively into the 214” line and
into the top of the rectifying column.

From the top of the rectifying column a 115” line loops down
the third floor where a control valve is located, and thence into
+ the top of a 36” Auxiliary Rectifying Column standing on the
* fourth floor, from the bottom of which a 114" line drops to the top
ofa 13” cooler on the operating floor and passes from the bottom
f the latter vertically and through a flow meter and valve to the
uth one of two Testers or Tail Boxes. The vapours from the top
f the Auxiliary Column pass through a branching 4" pipe to either
e ;;p tl)r belova the first plate of the rectifying column.

. The liquor fronr the bottom of the condenser passes thr
t@g!flaifmg h;)ttle and thence either through a refurns I:n:: otl:)gl;hz
& rectifying column or through a 134" pi

* fo the north Tester on thegoperat{flg %E{?l‘?nd I TR R

RECTIFICATION—In the rectification section the present two
tifiers taking charges of 13,000 gals, as described previous!
the section on the Existing Plant, and now used, one for prelimi
ary and the other for secondary rectification, are to be both used
future for preliminary vectification, which will necessitate

slight alterations in the piping.

NEW CONTINUOUS ACETONE SriLL—For the secondary rectific
tion a new Modified Barbet Continuous Still is being built b
E. B. Badger & Sons Co. of Boston, Mass., capable of dealing
14,000 Ibs. of acetone per 94 hours. The elevations and plans s
ing the general arrangement accompany this report. Briefly
arrangement of the still is as follows:

The acetone to be purified or rectified is elevated through a
supply pipe to a 3’ x 3’ constant level reservoir just helow the x
The level in this tank is controlled by a float acting through a ch
on a Mason Regulating Valve on the feed pump. From the res
voir a 114” line drops vertically to the operating floor, where
control valve is located, and then rises and enters the bottom of
13” heater on the top floor. From the top of the heater a 2"
drops to the top of 2 54” Exhausting Column which is supplied
steam at the bottom through a 2” pipe from a 2" Mason Regulali

- BuiLpiNg _REINFORC;MENT—-The new beer still and the new beer
the o}ﬂar&? being placed in th_e same position as regards elevation as
g tStﬂ'l al_ui the old heater. They are being placed west of the
'1‘11 n units in the second par}el _of the building from the east wall.
ew continuous Barbet Still is being placed at the north wall in
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geERS—The stirring of the mash was also deemed advisable,
‘the cooking period and was done by means of the cone stir-
o drawing 9) consisting of the frustrum of a cone 26 in.
n. diameter top and 66 ins. diameter bottom, built up as
order to permit of its passage through the manhole. The
was assembled inside the cooker and mounted on the central
in. from the tank bottom. Similar smaller stirrers were
the four original large seed tanks and are still in use, run-
 at about 40 r.p.m.

the third panel from the east wall, and therefore just west ¢
new beer still. To carry these additional weights the buildi
being strengthened by means of steel columns and beam rei
ments extending from the top floor right through to concrete
ings, so that the old steel work carries practically no addi

load.
EDWARD METCALFE SHA

APPENDIX 3.—BRAN DISPOSAL.

The bran as it drops from the scalpers is now picked up at
ground floor level by the suction of a 35” Sheldon Suction Fan
discharged through a long 12” galvanized iron pipe, verticall
over the court and intervening buildings to an 82” Cyclone §
ator on the roof of the Gooderham and Worts malt house,
latter building is now not in use.

From the separator the bran drops vertically and is deflech
by valves into either of three chutes which carry it to eith
three wooden hoppers placed in the fourth floor of the malt h

The bran is drawn from these hoppers, sacked and sold to
ers and others for cattle food.

The drive employed was electric, from two 714 h.p. in-
motors, one to each pair of cookers, hung on the wall, con-
by oil starting boxes, and driving through 3 in. Balata belt-
d countershafts, a shaft rotating in bearings carried on a
_ pedestal on each cooker roof, carrying a pulley (driven from
st and loose pulley above) and a mild steel 114 C.P. single thread
n meshing with a 14.32 P.D. 30 tooth cast iron worm wheel set
ed to the central rotating pipe. The latter rotated at 20 r.p.m.

CULTIES—This arrangement was used for some time but
to the great inertia of the wide spreading parts and the mash
nce the starting and operating torque was excessive, lubrica-
exceedingly difficult and wear on belt and worm wheel excead-
rapid, resulting in the teeth of the latter wearing practically

T,

EDWARD METCALFE SHA
SECTION 7—IMPORTANT DETAILS.

SECTION 7(a)—COOKER STIRRING.

SENT STIRRERS—In the meantime as a result of further ex-
nce gained in the actual operation of the plant and of addi-
experiments it was found that the sterilising of the inside
of the cookers was unnecessary and that results sufficiently
# a8 far as cooking and stirring were concerned were obtained
ly blowing directly into the mash steam from the 14 1b.
through the ends of 4 ft. lengths of 1 in. pipe, carried by
tral 3” rotatable steam pipe rotated occasionally by hand.
ult the other arrangement was abandoned in favor of the
simple hand operated arrangement.

COOKER STIRRING.

STERILISERS—At the beginning in the reconstruction o
yeast tanks to form cookers, it was considered necessary fro
perience gained in England to sterilise the inside surface
tanks, and to this end the steam steriliser shown in drawing
was devised. The device consisted of two bent 2 inch pipes, se
into the 314" cross on the bottom of the central rotating
wrought iron pipe. Each pipe was bent to rotate within 1 inch
the bottom and side of the tank and had a slit sawed in it
was afterwards brought together. The slit under the steam
sure (14 lb. Locke Regulator System) inside the pipe open
slightly allowing a sheet of steam to play on all the tank su
reached by the mash, during the rotation of the central pipe.

'_Df _the motors is-now used for the seed tank and culture
stirring and the other for the steamfitters’ shop drive.

EDWARD METCALFE SHAW.
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4nd the second of 5, while the remaining legs of the U’s
asetof 5 nozzles. ;

steam nozzles are of 14” pipe bent to point downstream
out to 3" diameter at the tip. They are welded into the
intervals of 20”, alternately on the off centre. The one
is so shaped that the steam jet imparts a swirling motion
h, while the one on the centre blows directly down the
the pipe.

e jets are supplied through 3 separate 115” steam lines with
fvoa control valves located at the centre of the mash operating

‘ SECTION 17 (b)
NEW MASH LINE AND CONTINUOUS COOKING.

APP. 1—EXPERIMENTS ON RAPID STERILISATION.
STARCH SOLUTION.

NEW MASH LINE AND CONTINUOUS COOKING.

A complete new arrangement of the portion of the plam
tween the mash tubs and the cooler is now under construction
drawing No. 83). This includes relocation, re-arrangement,
design and reconstruction of practically all the units between,
cluding pump, mash line, digesters and cookers. E

The location of the present mash line was subject to
defects, not the least of which lay in the fact that it was exe
ingly tortuous, containing some 10 right-angled bends and 1
degree elbows in its 400 ft. of length. The centrifugal pump W
also deemed insufficient in capacity to handle the mash required f

the proposed increased output.

ne mash line proceeding from the digester passes through 2
into the mash line proper leading to the cookers. In the
i elbow are tapped connections for a dial thermometer and
e gauge which are located near the ceiling of the operating
er with a second pressure gauge indicating the steam
swaure in the line supplying the nozzles. There is also a ther-
ster. pocket in the mash line for the insertion of an ordinary
pometer for checking up the dial thermometer.
mash foreman is thus in full control of the mashing, pump-
digesting arrangements, simplifying the operation of this
of the plant, besides making the control more positive. An-
: i;_x'}portant reason for placing the Digester at the mashing end
e line was in order to use the long length of pipe efficiently
d to form part of the digester.
he syf;tem provides that whilst the steam pressure on the
r will be from 50-60 lbs. the pressure in the mash line will
say 45 Ibs. at the cooker end. At the rate of 12 fermenters a
_,,009 gals;. each) or 200 gal. a minute of mash the velocity
; 9" pipe \_mll be 230 ft./min. The new line from the digester
e cookers is about 400 ft. long, so that this arrangement gives
nash abogt 114 minutes of cooking under a pressure which is
&ééy falling tq the cooker end to 45 lbs. with a temperature of
eg. F. By this means the mash is not only treated at a high
'ture, but is churned up and thoroughly agitated. This
n 1s e}gpected to do a considerable amount of the cooking, and
experimental results obtained will probably complete the ster-
10n, even though the ground corn used may as a result of this
2 arl‘i}ngEIr_lent be considerably coarser, thus increasing the
capacity at the same time as mash quantities are increased.

MasH PUMP AND CONTROL—The new line commences in
cross placed in the 5” mash tub emptying main (the other
pranches of the cross leading to the centrifugal pump and a pr
ously used steam engine driven plunger pump respectively) fi 9
which a 5” suction line passes under the tubs to a 14 x 1074 x4
duplex steam pump, that was already in place on the stor
machinery floor of the main building. This pump was empl
in the Distillery days for pumping bay water.

The pump is fitted with a Mason standard pump pressure &
trol on the steam, and a 4’ blow-off by-pass on the water end B
tween the discharge and suction discharges into a vertical 5” li
passing up through the mash operating floor to the floor 0
The pump which is directly below the mash tubs is to be control
from the mash operating floor, thus eliminating one intermefis
control element between mashing and cooking. It will be 1o
that the mash line has been increased in size from 4 to 5 inches. &

DIGESTERS—On the second floor the mash line leads to two
zontal U’s of 5” pipe, placed on the floor. These U’s have §
legs 12 ft. long, except the first leg of the first U, which is
These U’s form the heat receiving part of the Digester, the lo

" containing two sets of 14" digester nozzles, the first consisti
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MAsSH LINE—The mash line part of the digester passes
the 180 deg. bend fitted with the gauge connections, and th
north over the court, over the roof of the barrel store-house
enters the east wall of the fermenter house, just below the roof,
over fermenter No. 7. The line then passes west over ferme
7.8 and 9 to what is now No. 4 cooker, but which will be No
the new arrangement. All pipes are efficiently lagged, and i i i i
bends between digester and cooker are of bent pipe. There. mp?:hdelgo;?(?nzy:vt?l?lbzezgr?ee;ctr;b:d tzur;ltt:: :tl;ereftf e
uniform fall totalling 8’-6” from the digester nozzles to the iments. : o
ers, so that the line drains to the cookers. The new line thus p tests were made sub, tl tho. axisting i .
by entirely different route from that of the old line, is muc ors, mash line and cmgﬁ: a{ frzriosse:;;:zg;:(sltigzgzg
tortuous and is altogether more efficiently designed and constr ively that using steam to bring up the steam pressure in
ipe to 14 lbs. by means of the 18 nozzles of the digester, and
only 50 feet between the last nozzle and the cooker the mash
ing the cooker was always sterile.

g led to the conclusion that 114 minutes of digesting at 45 lbs.
ie agitation and turmoil consequent on its rapid motion
h the long mash line would be quite sufficient to render the
ﬂ;terile and quite likely also to do a considerable amount of
ghing and cooking. It is therefore conceivable that the cook-
eriod in the cookers proper may be reduced to such an extent
three or even two cookers will suffice for the increased quan-
which will be dealt with in the future.
startmg operations in the digester line it is necessary to safe-
d the line against water hammer action, the special valve takes
of this also.
WIII _he seen, the valve is a 4” angle valve, the disk
ch Is pressed against its removable seat by three
2 spring, a hydraulic piston and a dead weight. The
is f‘ﬂoatmg” and when a surge comes along the line the
e rises to a pressure above that from which the exploding
y done and therefore compresses the spring, which due to
t.lelmess of the action and the small passage leading to the
_]nston, may be considered as having its outer end fixed. This
_ the valve to open and relieve the pressure. For ordinary
INg a pressure of water is maintained .in the eylinder on the
nd of tl_xe valve spindle equal to 22 Ibs. due to the head of
tl.le distillery reservoir at the roof. This pressure on the
i 1s sufficient to allow such a valve opening as will main-
* Pressure of 40 lbs. in the mash line, with a cooker pressure

of cooking under steam pressure and then suddenly explod-

to a lower pressure the large lumps of maize and even
h cells were largely broken up and the mash rendered
s sterile. The period of cooking is provided in the mash
the exploding valve takes care of the explosion of the mash.

the experiments none of the friction and agitation occurred

CONTINUOUS COOKING—For continuous cooking the p
cookers are being used with only minor alterations or more
erly additions (see drawing 80). These additions are such
to render the cookers useless for operating as at present o

.batch system, and as the old mash line is to be left in place th
will be the present arrangement to fall back on in case any
in the system is discovered.

At the end of the 5 inch mash line is placed a pressure
and recording thermometer for the fermenter foreman’s
keeping account of the condition of the mash coming over.
5 in. fine runs into a special 4”” angle valve through which the
passes and vertically downward through a 4” pipe, through the
of cooker No. 1 (formerly No. 4) 114 ft. from the side and
through. a special spraying nozzle 10’-6” from the bottom, or at
level of the mash, distributing the incoming mash fairly unifor
over the top surface of the mash in the vicinity of the spraj
nozzle. The location of the outlet at the bottom on The opposi
side, together with the fact that the access of heat, except at ha
hour intervals when for one minute the steam stirrer is ope
is only with the incoming mash at the top, prevents the mash s
circuiting directly from the inlet to the outlet at the bottom w1
remaining its full time in the cooker. :

EXPLODING VALVE—The exploding valve shown in drawing &
79 is of special design and construction, combining an explo
valve and relief valve in one. The whole of the above arrangem
are based on the results of experiments carried out here.
appendix to this section of report). It was found that after
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in No. 1 of 15 Ibs. whilst allowing the valve to discharge an am
of mash continuously through it equal to that delivered by §
pump. In order to allow of varying the mash line pressure
10 to 15 lbs. the dead weight device is provided. The latter
varying the dead weight which acts through levers as shown p
vides the variable factor. S8

¢ the same time drawing the mash from the bottom of the

the steam from the first three cookers passes from No. 3 into
4 tank, through the 8% connecting pipe fitted with an adjustable
. ~wessure valve for maintaining the pressure at any desired
in the No. 3 cooker. This pipe is also provided in No. 3
r with an elbow and short nipple in order to draw the steam
2 as high a point as possible, besides eliminating the possibility
i mash splashing over. No. 4 cooker is to be used as a low pres-
s exhaust steam reservoir.
The mash level in No. 3 cooker is automatically controlled by
s of a Fisher Tank Control. The float of this device is of
7y copper and large size and operates through a lever and spin-
extending through a gland in the tank side. On the outer end
spindle is a second lever, one end of which operates through
ain or rod, a pump regulating valve in the cooler pump steam
“and the other end of the lever carries a compensating weight.
cooler pump thus draws the mash from the final cooker at the

CONTINUOUS COOKERS—The mash entering the first cooker
the exploding valve is sprayed over the surface of the mash by
distributing nozzle, the velocity of the liquid being acquired by
explosion, and the vertical drop. Between each pair of cookerg
about one foot from their tops is an 8” pipe connection, fitted with
an 8” gate valve in each. In No. 1 and 2 cookers an iron plag
shield extends from within 6” of the cooker bottom to close to the
roof in front of the 8” opening, so that the mash passing throy
this 8” pipe from No. 1 to No. 2 and from No. 2 to No. 3 ¢ :
comes from the bottom of the cooker in each case. At the outlef
end of these 8” pipes in No. 2 and No. 3 cookers is arranged g
deflector constructed of welded plate, so designed that the mash o rate that the mash pump, under the mash tubs, pumps.it into
deflected to right and left in the cooker. first cboker through the exl’)loding valve. ’ H

The mash entering each cooker is thus fairly uniformly d e .

preventing short circuiting of'the mash. o ) ill be run to the two beer stills (one under construction). This
. A_ny settlement of sh'ldge is prevented b5_r stirring wi : will be connected through a 4’ pressure reducing valve to the

existing rotatable steam jet arrangements which are to be retai steam, so that should the pressure in the line drop below 5 lbs
and worked in sequence, No. 3 cooker first, then No. 2 and No. steam will be admitted. In addition, provision will be madc;
The reason for this is that any possible short circuiting that admifting exhaust steam from the pu;—nps to the 9” line. A T
result from the stirring is limited to the effect in one cooker ol  be inserted in the exhaust main leading to the feed.wate
thus preventing any mash passing through without at least 66 ter and on the heater side of the T a gate valve. From the %
cent. of the full period of cooking. This action may result in sli line will run to the 9” line and will be fitted jus;c before reach-
cceasional and partial undercooking to the extent only of one the latter with a back pressure valve to maintain the pressure
cent., but cannot jeopardise the safety through non-sterilisati the line at 5 1bs., and this back pressure valve will be bp— assed

No. 8 cooker is to be the final cooker, and in this cooker permit the flow of exhaust steam from the pumps intg Ehe 9
mash level is to be maintained at 9 ft. above the bottom inst from the exhaust main.
10’ 6” as in Nos. 1 and 2. The mash outflow from this cooker i% The low pressure steam will be admitted to each still above th
through a 5” pipe which passes through the tank bottom at h level and below the first plate. The quantity admitted wfl] be
opposite side to the mash entrance and extends surrounded & er direct control of the still attendants, and s‘ilould the beer '::
second 10” pipe which reaches from within 6” of the bottom bottom of the still at any time contain i)utyl it will still be Ols-
close to the roof. This arrangement of outflow is for the pul € t0 admit live steam through the existing steam coil i
of preventing the pump lowering the mash level below the 9 I and boil it out. ¢ i

£

122 123



BRITISH ACETONES TORONTO, LIMITED GENERAL REPORT

To heat the boiler feed water if is proposed to force the
from the coolers through the tubes of the two evaporators (
erly used for slop evaporation), and pass the slop from the
around the tubes. These evaporators are such that the feed
will be 6 min. in the 5" bore brass tubes in each one thus se¢
a good heat transfer and high temperature of feed water.
boiler feed pump drawing from the evaporators will have a
head of some 10 ft. of water on the suction side.

ing valve a corresponding slight increase in pressure in
) line. The steam passing through the 8” connecting pipe
the mash over, and together with the deflectors thoroughly
< the mash. No. 2 having been filled to a 10°-6” level, the
.d steam escape through the 8” pipe into cooker No. 3, and
ere is a slight drop in pressure caused, and a consequent
f pressure in cookers 2 and 1 and the mash line. The pres-
1 cooker No. 3 is finally 12 lbs. (governed by the regulating
tween No. 3 and the reservoir), in No. 2 say 13 lbs,, in
4 Ibs., and probably in the mash line 47 lbs. From No. 3
- the mash is drawn by the cooler pump at the same rate
enters the system (through the float control), and discharged
cooler. The lower the pressure in No. 3 cooker, the less will
cooling that the cooler will have to do per gallon of mash.
en commencing mashing and cooking operations on Monday
Is will probably be stopped and therefore no low pressure
will be required. The steam from the cookers will then
through the back pressure valve into the exhaust steam
ir and build up a pressure there and in the 9” line of say
8., which is maintained by a back pressure valve in the 8” pipe
eading from the 9” line to the existing 8” exhaust main to the feed
heater in the boiler room. The pump exhausts, when the
dre not working, pass directly to the feed water heater,
the reducing valve governing the admission of live steam to
pressure line from the reservoir to the stills simply main-
a pressure of 5 Ibs. in the line and the reservoir. The steam
ted:-from the explosion and cooking thus escapes from the
pressure in No. 3 cooker to a 5 lb. pressure in the reservoir,
thence through the 9” line and 8” back pressure valve to the
ust main to the feed water heater.

00OKING OPERATIONS (NORMAL)—The ordinary normal opera-
of the continuous cooking system is of a similar nature to
just described for commencing operations. The mash ex-
into No. 1 cooker, passes over into No. 2 and then into No. 3,
f.;o the cooler pump. The time during which the mash would
ically, assuming no short circuiting, be in the three cookers
d be, assuming a rate of 200 gals. a minute, and the capacity
e tanks 700 gals. per foot of depth, 105 minutes or 13/, hours
_B-three cookers in series, an average of 35 minutes per cooker.
bout 36 hours after cooking begins, when the stills commence

COOKING OPERATIONS (STARTING)—The action of the sys
as follows: In commencing operations the mash foreman tu
come of the steam jets of the Digester and the steam grad
works along the mash line, warming it up, and finally buildi
a pressure forcing open the exploding valve and passing thig
the first and second cookers to the third. The steam builds y

~the three cookers a pressure dependent on the adjustment of
exploding valve which at the beginning may be set to explod
lower pressure than when operating normally. The valve betweg
No. 3 cooker and the exhaust steam reservoir is a back pres
valve set to maintain the same, or slightly smaller, pressure as
exploding valve, say 12 lIbs. The system is thus completely w
through and on the mash foreman getting the signal from the
menter foreman to serid over the mash he starts the mash p
and the mash enters a hot system. The mash foreman then
lates his steam jets to get the right temperature of the mash a
Digester end, and it is his business to see that this does not

By the time the mash reaches the cooker end of the mash
thoroughly digested and sterile, the fermenter foreman can
from the recording thermometer and pressure gauge its cond
and instructs the mash foreman if any variation is required.
mash explodes through the valve from its pressure of say 45 Th
down to 12 lbs. in No. 1 cooker, the initial pressure being d
mined by the adjustment of the exploding valve and maintain
the cookers by the back pressure valve between cooker No.
the exhaust reservoir.

Cooker No. 1 gradually fills up until the 10’-6” level is rea
when the mash flows over into No. 2 cooker, filling it in turn. -
the cookers were originally under 12 lbs. pressure, but the m
passing over will probably restrict the passage so that a slight
in pressure will occur, which will necessitate an increase of
1 1b. in pressure in cooker No. 1, and because of the adjustment
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operating, the valve will be closed in the exhaust main cutti
the exhaust feed water heater, and at the same time the b
around the back pressure valve maintaining the pressure of
in the 9” line and exhaust reservoir will be opened, allowing
exhaust to pass into this line and reservoir instead to the he
This exhaust, plus the cooker exhaust, aided when necessary
~ live steam admitted through the 4” reducing valve, will mainf
a pressure of 5 lbs. in the reservoir and 9” line and supply the-
with the greater part of the steam they require. It has been gy
culated that the steam liberated from the cookers alone will
sufficient to operate one still. When the exhaust steam is cu
from the feed water heater the feed water will be heated b,
slop coming from the beer stills, as both the slop and feed
will be passed through the evaporators.

xhaust main anfl 9”- low pressure line will be closed, prevent-
he exhaust passing into the reservoir and low pressure line.

EDWARD METCALFE SHAW.

TO SECTION OF REPORT ON NEW MASH LINE
AND CONTINUOUS COOKERS.

ERIMENTS ON RAPID STERILISATION AND STARCH
e SOLUTION.

PENDIX

here were two series of experiments carried out at Toronto
ubject of rapid sterilisation and starch solution; in the first
ole maize was treated, and in the second the ground maize
d from bran. ,
mr SERIES—OBJECT—The first set of experiments were made
the double purpose of eliminating the grinding and securing th

COOKING OPERATIONS (FINISHING)—AtL the end of a run uvle p
sterilisation of the starch solution. .

the mash stops coming over the cooler pump will cease dra
because of the lowering of the level, and the present outlet
will then be used to empty first No. 3, then No. 2 and No. 1,
present in the ordinary batch system. Whilst doing this in
to secure proper cooking the present 15 lbs. steam system can
turned on, thus cooking as ordinarily. _

This arrangement incidentally enables a difficulty at p
existing to be overcome. Owing to the flat bottoms of the cool
it is difficult and slow work to empty them. In the new arr
ment as soon as No. 3 fails to keep the pump full No. 2 is op
There is no objection to some mash from No. 2 flowing into No.§
as will certainly occur. When the drainage of No. 2 and No. 3 run
short, No. 1 is opened, and so at the end it will be found that i
pump and cooler will have been kept at full normal speed of ¥
ing, and the final drawings of three cookers will keep the supp
cooked mash up till they are quite empty.

The stills will be in operation for some time after cookin
ceased, and to supply them with steam the pump exhausts wil
charge into the 9” line and reservoir, and any steam lacking
be made up through the 4” reducing valve from the live s
main. ’

When the stills stop running the valve in the exhaust main
be opened, permitting the exhaust to pass to the feed water
and the by-pass around the back pressure valve in the line be

ApPARATUS—The apparatus used was of a very simple type
pxeoe of two-inch pipe, twelve inches long, was fixed in connec:
1 with a ste?,m system carrying 120 pounds pressure. The pipe
s fixed ve?rtlcally, with a tee at the bottom end, carrying in a
ntal direction a half-inch steam connection, and vertically a

nd-a-half inch cock fixed into the tee. A
at the top. steam vent was pro-

'?ms—’phis t1_1be could be charged with whole maize, some fifty
grxty grains being used in these experiments. The grains were
ted direct by means of the steam only, and also with a small
I tity of water added. They were subjected to the full heating
¢t of the steam which flowed out through them, with an escape
h ih top of the tube, for periods ranging from one to three min-
& :e?nmount of fzscaping steam being just sufficient to ensure
I perature in the tube corresponding with the steam pres-
_ Steam pressures from fifty to ninety-five pounds were used.

:S;—It was fo_und that with ninety-five pounds steam
b din Ia three-minute period of treatment the grains were
LU Scoloured. The experiments were made from these ex-

1e high limit -
sy s down to fifty pounds pressure with one minute
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amount of steam was allowed to escape from the top

" By this means the mash was heated up to tempera-~
~asponding to the pressures which are shown in an accom-
o table, which gives the results of one typical set of the

The idea was to cause water at the full temperature to
trate every part of the grain. When the period of treatment g
mined upon had elapsed, the steam supply and vent were
closed, and the stopcock was struck open by a rapid blow, so
give as nearly as possible an instantaneous release of pressure,
sudden release of pressure causing perhaps ten per cent.
water in the grain to turn into steam, blew the grain to pi

This effect was perfectly obtained at the higher pressures,
very imperfectly obtained under the lowest conditions of p
and time. .

It was found, however, that the pressure of eighty po
steam, with a two-minute period of treatment, gave the b
round results. The solid and liquid matter was collected ing
tin can sixteen inches in diameter and three feet deep, when
explosion was caused to drive tangentially against the inside ¢
can near the top. The non-gaseous particles were found to co
of four groups: the husk, complete except for being split ; the gep
complete but soft; a considerable amount of starch in soluf

This treatment was carried on under varying conditions
o and time, at the end of which the cock connecting the
] and sloping vessels was quickly opened, and the contents of
cal vessel were exploded by pressures ranging from fifty
ty-five pounds into the sloping vessel, whence steam was
to escape at pressures varying from ten to twenty-five

*hi .; gave definite temperature and explosive difference between
e two vessels. -

p.1s—The following are the results of one of the tests made
er 26th, 1916, in brief form: .

Time at Exploded

and the remainder in an extremely fine form, showing under Intial Initial to Incubated
microscope perhaps thirty to forty per cent. of complete s . Press. Press. Pressure. for. Result.
cells. 50 5 Tin. 10 24 hrs. sterile.
No tests were made of sterility in this series, as the main -gg . ;ﬁ 4 .
had been accomplished, viz.: to prove the possibility of very 5 “ 15 i "
idly reducing whole maize grains to a state in which the starch 65 “ 15 “ “
proteins would be separated from the husk in a condition read g : ': 15 « “
4 10 - “ «

cooking. Sterility if not complete at this stage would certain
rapidly completed under any form of cooking which would pu

whiole of the darch imsciution, will be seen from the table that in all cases a twenty-four hour

atory test indicated sterility. ‘

eral samples of this exploded mash were inoculated, but the
of the fermentation indicated imperfect starch solution.

£ question as to the reduction in the size of the particles has
ved much consideration. It is considered by the bacteriolo-
that the difficulty in obtaining complete sferility is inereased
_‘._spor?s- exist in the middle of the larger particles, and under
 conditions may even be protected by a water-resisting layer,
13t the destructive effect of the temperature combined with
Fese nce of water is not so readily obtained ; and, further, under
fircumstances. such spores are not subject to desirable disin-
g effects through movement.

SECOND SERIES—OBJECT—The second series of tests was fo
purpose of determining the least time necessary fo secure ste
and solution of the starch through treating ground maize with
steam pressures for short periods and then exploding. The
ratus used in these experiments is shown on drawing No. 40

APPARATUS—Referring to this drawing, both the vertical 4
the sloping vessels were ordinary hot water boilers, capab
working at 100 lbs. gauge pressure, such as are used in con
with house hot water systems. The vertical vessel was
with 10 gallons of mash from the mash tun, steam was adm
the bottom through a pipe which gave a swirl, and at the
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ying this, _it may appear strange, because it looks as if
Farmoil created in the water would be such as to bring about a

These considerations have led to efforts being made, as
new mash digesting line, to soften and break up all the larg
ticles, so that as far as possible sterilisation and cooking
perfectly performed continuously under the most favourah
ditiomns. N

rs—From the records attached it will be seen that the
EpwWARD METCALYE 3 n temperature of the water when the cooler was working at

26 degrees, leaving a temperature difference of 60 de-
ween the cooled mash and the cold water, while at the same
o was a temperature difference of 174 degrees between the

ratures of the heated water and the hot mash.

SECTION VII (c).
RAPID COOLING SYSTEM.

RAPID COOLING SYSTEM.

ENERAL NOTES ON THE WORKING OF THE NO. 1 COOLER—It was
known whether the nature of the mash was such that from
time one or other of the tubes of 73 bore, 1 inch outside
by 120 feet long, would become choked, and therefore an
‘arrangement of cocks was attached, see drawing 12, so
any one tube could be separately cut out of the circuit and
1 under high pressure.
e results obtained during the eight months of actual working,
ver, show that there is no such danger. The high pressure at
h the liquid is forced through the pipe, aided probably by a
in jolting of the pressure, keeps the pipes reasonably clear
a run. At intervals of 9 to 12 hours the pipes are scoured
th. (_:leo;m sterile hot water a 15 minute operation; otherwise
NINg 18 necessary.
noticed, however, that when the cooler is first put into
is has a slightly greater efficiency than it has when 25,000
1 have been passed through. This is undoubtedly due to
slight t'iegosit on the surface which ceases to increase beyond
il pO]_n

Refer to drawing 6, 7, 8, 12, 30, 30A, 35, 41 and 84, also.
ous photographs.

DESIGNED CONDITIONS—The coolers in use at Toronto have
designed to meet the special conditions of this work.

(1) Absolute tightness of joints and connections.

(2) Self-cleansing.

(3) Rapid continuous cooling.

(4) High efficiency of the cooling surface.

'(5) Economy of water.

The first and more compact cooler was perfectly satisfactor
far as the mash conditions were concerned but required wate
the extent of 5 to 6 times the quantity of mash cooled.

The second was equally satisfactory on the mash side
duced the water required when worked for extreme economy
of that required by the first cooler and by more than 50
present worked. This was of further value because of the
temperature of the water, resulting in a considerable fuel
On a separate page the working results of both coolers are

lated.

~ OPERATION—The first cooler was able to deal with the full
tity of maize for which it was designed, viz.: 5,000 gallons per
reducing the temperature from 240 degrees to 96 to 100 deg y
required. :
The heat transmission was unsatisfactory on account of
culating water not interfering sufficiently with the hot film

on the outside of the pipe. _
From an inspection of the drawings and also of the photog

A !NG—Another method of cleaning the inside of the pipe
ing the outlet, keeping the water round the pipe, anci
igh s_team pressure into the mash supply pipe. This leads
densation of steam throughout the whole pipe, loosening the
ter \'FVhiCh the pipes are blown through and the process
ted, with a final blowing out before starting again to cool.
: _be-en found unnecessary to do anything more in order to
€ inside of the pipes in good working condition.
ING WATER—The water used for cooling has been city
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water, the analysis of which is as given at the end of this se
This analysis was made by the Toronto Department of P
Health about one year ago—summer of 1916.

This water is obtained from Lake Ontario, and is drawn
the Iake at a distance of 3,200 ft. from the shore of Toronto I
at a depth of 79 feet. It is filtered and treated by chlorine for
possible bacteriological contamination. The temperature at wh
this water reaches the distillery ranges from 35 degrees in v
to 58° F. in summer.

ynditions under which the mash flows through the pipe are
ame as in cooler No. 1. An effective means of compelling
‘_‘ action on the outside of the pipe has been provided, the
 peing now similar to what occurs with mash inside the
And, in addition to this, it will be seen that the sloping
cast in the water passageway not merely cause a continual
flow of the water over the pipe, but at the same time cause
hole body of water to circulate at right angles to the direction
general movement in the water passageway.

is cooler is constructed in four sections, in such a way that

off for the purpose of observing any encrustation effects on the oy ne section can be opened by taking off the cover, while the
side of the pipes, and it was found that a slight deposit, some 12 r pipe connections are made on the same plan as those in con-
of an inch in thickness, was apparent on the first set of convy tion with Diesel engines, affording an absolute security and
tions out of the eight comprising the length of the cooler. B B tightness. ' :
this no deposit was found. It will be noticed that no deposit coils can be readily moved, and by taking off the outside
occurring at the point of the highest temperatures. connectors any section of pipe which may get choked can be

Under the conditions under which the cooler was fixed, con t with independently. The small rectangular passage, planed
erable inconvenience was found in watching and controllin engthwise, at the top and bottom of the water passage allows of
rise and flow of the temperatures, so that the man in charge Wi e of the box on the one hand, and of the scouring out of the

kept quite busy the whole time. This can be improved. on the oth_er..
t will be noticed from the photographs that the four thermome-

w_‘_it.h' steam and water and mash controls are now all at one
, and can be observed and manipulated without the operator

SCALING—Once since the cooler was started the cover was

CoOLING SURFACE—It will be noted that there are six cof
pipes, the total cooling surface in contact with the hot mash
6 x 24=144 square feet, the heat transmission amounting to 1
of 9,375,000 B.T.U.s per 144 sq. ft. or 65,100 per sq. ft. and diy
by the average temperature difference of 125=511 B.T.U’s
square foot per hour per degree temperature difference Fahrer

This compares with the normal transmission of 250 BTU’s
square foot per hour per degree temperature difference as ob!
in standard evaporators, where heat transmission is much n
easily obtained.

cooler was designed at a time when it was thought that
tht be necessary at intervals of, say a few months to open
boxes for the purpose of cleaning the outsides of the copper
: or of removing these pipes; but it would appear from the
I_lt_led use of No. 1 cooler that such a contingency is remote
.building another cooler of the same general size anci
ty it seems quite _safe to dispense with the four covers, bolt-
hxlit]e: t;oeie;:her In pairs, with double jointing and wrought
" this means a much more compact arrangement could be ob-
t _reduced cost, while the objection to the height of the

, Which is now excessive, would be removed.

E AlLED DESCRIPTION OF NO..1 CoOoLER—The first cooler built
Sprmg of 1916 consists essentially of a series of copper coils,
ed in a cast iron box. The mash is forced through the coils
Lone end of the box to the other, while the water passes around

GENERAL NOTES ON MAKING OF No. 2 CooLER—This cool
designed not only to deal with a larger quantity of mash per h
but to ensure a higher efficiency per square foot of surface.

It will be noticed that cooler No. 1 required five to six ti
much water as the quantity of mash to be cooled, as against L
3 times required by the new cooler, according to the working
ditions. ' ;

Plans of this cooler are attached, and it will be seen that
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_-.box has a ribbed lid through which the coil connections
nd-are locked tight with lock nuts and washers.

coil connections at each end are connected up with the
‘system of piping shown in drawing 12 to a 4" header
e the lid of each end. This arrangement was provided
to make it possible to cut out any coil at will (as it was
t possible that coils might choke up with the thick mash)
- gteam, air, acid or alkali through to clear it out. This
found unnecessary under actual operating conditions and
now simply copper tubes between header and coil con-

the outside of the coils in the reverse direction.
The coils, (see photographs and drawings), are of copper
ing, 1” outside diameter 73” bore No. 16 gauge. There a
separate coil circuits in parallel each made up of eight unit
in series. Each unit coil consists of a length of 15 ft. of
coiled to form 514 figure 8 coils one above the other. Each
of the eight was formed by bending around a 4” diameter fg
so that the outer diameter of the coil was finally 614" and
overall length of the two loops 12” while the depth of the 514
between planes perpendicular to their axis was 1215”. The |
ning of each coil is at the top at one end to which is braced :
cial brazing metal coil connection, see drawing 7, which brin
. coil through the lid, while the end of the unit coil is at the b
and opposite end and is brazed to .the corresponding end
next unit coil. The other end of the second unit coil is at th
and is brazed to the corresponding end of the third coil and.
until the 8 unit coils are brazed together in series, the eighth
passing through the lid with a coil connection as at the beginni
Each coil thus contains 120 feet of tube and the six parallel
720 feet. The area or surface in contact with the water is 314,
ft. per set and a total of 188.4 sq. ff.
The six parallel sets of 8 coils in series are placed together g
by side and mesh together, sliding into one another sideways so
the overall width of the six coils is 24”. (It was found that
unit coils could be compressed into a volume 12 x 12” x 13" d
Lengths of 14, 34 and 14” galvanized wrought iron pi;
shown in the photograph were placed in the free spaces betwe:
coil convolutions for the purpose of reducing the free water fl
such a manner as to more efficiently wipe the hot film off the
To prevent short circuiting of the water through the comparati¥  of a total length of 30 ft. There are eight of these 30 ft.
free passage down each side of the box, cast iron baffles, see dr "ach box, 14" clearance between two adjacent coils and pas-
ing 8, representing one-half a coil were slipped into the cast i 18. Each box, therefore, contains 240 ft. of tubing, a total
box.and the lid bolted on. E of 62.8 sq. ft. In the four boxes or the complete cooler
- The cast iron box (see drawing No. 6) is of 54" average thi 960 £t. of tubing with a surface of 251.2 sq. feet.
ness 100” x 24” x 1214” inside and provided with strength coils lie in 115” x 10” deep passages, cast in the boxes and
ribs as shown. The overall outside dimensions are d through the ends of the box by Diesel Jjoints either to
X 29% x 173,”. The water inlet and outlet are another box or to the mash inlet or discharge. These
diameter, bell mouthed and fitted with thermometer pockets. k¢ of steel, the flat steel ring being pressed by the nut on
5" size was provided but found unnecessary, 4 pipe now ige formed on the copper tube securing tightness by con-
ing the water to and from the box under the city pressure g the pressure forcing the copper against the steel.

DESCRIPTION OF NO. 2 COOLER—The second cooler was -
e fall of 1916 and is of somewhat similar construction as
coils, but differs considerably in the water circuit
ts. It is composed of four separate units connected
so that the mash passes in series through all four while

divides into two circuits each passing through two boxes
. The four units are arranged one above the other vertic-

Coils are of the same size tubing as in No. 1 cooler, namely
ide 73" bore and No. 16 gauge copper. The shape of the
altered to make construction simpler, while still obtain-
e Bame results, so far as the mash flow inside the pipe is con-
-Each coil (see photographs and drawings 30 and 30A) isa
‘ e, formed by bending the tube with a special device to a
dius loop first one way and then the other. Each coil con-
two 15 ft. lengths brazed together after bending and forms
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7 pARISON OF AVERAGE RUNNING CONDITIONS OF
3 OI,.D AND NEW TYPES OF COOLERS AT THE BRIT-
ISH ACETONES, TORONTO, LIMITED.

The boxes are of cast iron 9’-11” overall long by 14 7/1g7
inside dimensions being approximately 9’ 6” x 1015” x 107,
coil passages are cast with baffles on the sides, sloping in diffeps
directions on either side of the passage their function being to ,

the water backwards and forwards across the passage, wiping§ , New Cooler. 0ld Cooler.

: rature of Inlet Mash 246°F. 243
hot film off the tube surface, and also to circulate the watep § T ture of Outlet Mash 98.5°F ) 99
direction at right angles to this chief movement and thus to P __raT emperature of Mash 147.5°F. 144
oughly mix hot and cold streams of water. The lids or coverg jpersture of Inlet Cooling Water 41.2°F. 43.6
on the side of the box in order that the coils might if necessa _.& : re of ?uut!etfc‘t;?htng Water 11%;"81" }?81.517‘ - 67

, in Temperature of Water 8°F. 23.6

easily removed should they choke up. It will be noted that —, ity of Mash, gals. per hr. 9,090.9 gals. 5,200 gals.
is extremely strong structurally, allowing a heavy internal y saantity of Water, gals. per hr. 11,410 gals.@113.4°F.

pressure. The boxes are coupled by alternate feet and water 3 12,870 gals.@ 81.5°F. )
sages at alternating ends, thus also providing for the flow of y i;' & P 24,280 gals. Total 31,750 gals.
from box to box. As arranged now the hot mash coming t . QR Yt perige o e 20 611 gnis:

a 4” pipe enters a cast iron connection (drawing No. 35) fr
whlch 8 copper tubes lead through Diesel joints and connect o

APPENDIX 1.—CHEMICAL ANALYSIS OF LAKE ONTARIO WATER.

5 Diesel joints at the west end of the bottom box. From the east@ e Cloudy
of this box copper tubes lead from the Diesel joints to the jointsi : g‘:}f ﬁ‘i
the corresponding tubes at the east end of the second box. Th Resction to Litmus Cold Nill
are similar tube connections between boxes 2 and 3 at the 8 ; Hot Alkaline
end and between 3 and 4 at the east, and from the west end§ nd g — 9.0
mash passes through a second cast iron coil connection to en as Albuminoid " '?324
pipe (see drawing 84). 1 n Consumed 51
The water enters the top box at the west end through a Spe e : s‘f;u-g:lution 120.0
elbow and the oval opening on top of the box and flows in} nded Solids : 122‘
reverse direction to the mash flow, around the outside of the ta n Ignition (Total Solids) 60.
inf the cast passage to the east end where it passes downW '?n.lgmg:;“ : 55,
through the oval outlet irito the second box. The oval outlets® : i aomed) BE::’;:’:;:’: 103
provided with a baffle to throw the water away from the pass alinity (Phenolphthalein) 2""""102'
and prevent short circuiting. The water passes through the s manent Hardness 39 5
box and out through a standard 4” flange opening at the back off : (?;zi‘,':liiﬁc) 132.5
box at the west end. The oval opening between box 2 and 3 atl seous Matter 1
west end has been blocked by a plate. g ! Oxides, Albumins and Phosphates 3:§$
The water for the second pair of boxes enters the thi ..' (:Ot)MgO) 43.4
down through a flanged opening at the back and passes t 0t tes (SO4) 12.2
boxes 3 and 4 as in the former two and leaves the bottom b 2¢ Carbon Dioxide 10'15

the west end through the oval outlet and a special elbow pe
casting to the 4” pipe (see drawing 84). £

Numerical results expressed in parts per million.
EDWARD METCALFE SHAW.
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SECTION 7 (d)—FERMENTATION TANKS. B i wniinnvnes i ths siew Yeretes (56 deaw

d 36) it will be observed that the tanks still have com-
- Jevel bottoms, but strengthened by being riveted to I
jthough there would be great advantage in having conical
with a sufficient slope to make drainage easy of the heavy
¢ in the beer to the outlet. It was, however, impossible to do
pout interfering seriously with the general arrangement
isting fermenting tanks, cookers, piping, etc. It would
have involved alterations to the building owing to the head-
- heing sufficient.
mment of the fermenting tanks in relation to the
s, cookers, pumps and beer still is anything but satisfac-
system of piping being complex and the resistance of the
mash and the beer being unnecessarily great.
, mash and beer lines are four inches in diameter. While
quite satisfactory for the operations in molasses fermen-
ith only nine tanks it is rather small for moving the mash
at the present output from 16 fermenters, especially when
is small, such as at the end of the fermenting process
ermenter is nearly empty.
care has been taken to rearrange from time to time as
has shown to be best the relations and methods of oper-
dit_l"e'rent valves, but it has. been found impossible to get
 that is reasonably fool-proof or even safe, unless constant
on and thought and care are exercised in adjusting the
the mash, beer and steam circuits. This is particularly
in connection with the sterilisation of the mash lines
has_,bet?n found necessary to arrange the flow of the mash’
(Ell'cult, drain-pipes and safety-valves in such a manneI:
it pc__)ssible to clear the mash out of the pipes, thoroughly
ery connection, provide for safety in case of the mash
started without a discharge into a fermenter being
ection-with the beer line, contamination was unquestion-
on more than one occasion owing to the beer not being
_cleared out of the pipes, which are not treated for ster-
al_l_d tl}le final discharge valve being closed. Under these
. cons-l'der?.ble gas pressure, giving an unpleasant odour,
in the pipe system, and leakages with contaminating’-
€ place back into the fermenters. The valves, which are

FERMENTATION TANKS, WITH NOTES ON FOAMING A}
METHOD OF INCREASING YIELD.

DEFECTS OF FERMENTERS—These tanks were formerly u
the fermentation of molasses, and the dimensions are given
other portion of the report (Refer to Existing. Plant). Th
pipe arrangements for the introduction of new liquor and fo
drawing off of the beer are generally speaking retained.
serious trouble in working the plant is experienced, owing to §
difficulty in clearing the flat bottom of the tanks of the head wh
settles down at the end of the fermentation, and up to the pres
the very slow and unsatisfacory method of partially removing
has been by the condensation of steam inside the tank, togeth
with swirling steam jets. ;

It will be seen at once that these tanks are extremely
to manipulate, especially in view of the fact that the bottoms:o:
original tanks rest simply on brickwork, and that an internal
sure of under half-a-pound to the square inch is sufficient to
the top and sides of the shell, so that at anything above this
sure the bottom of the tank bellies and the sides and top o
tank rise.

They are even more difficult to handle when the pressure i
is less than that of the atmosphere, and as it has been deern
necessary to steam the tanks between each fermentation, it is o
by the exercise of the greatest possible care that accidents ¢
avoided. Prior to the provision a few months back of the s
vacuum relief valves (see drawing 67) on two or three occs
the bottoms of tanks were lifted and the pipe connections b

The operation of steaming out the tanks with pressures.
half-a-pound to the square inch means a long period of sterilis

The total capacity of the tanks up to the top of the si
31,800 gallons, and the volume of mash dealt with is 25,00
lons. This headroom is not sufficient when a brisk foaming
place, and there has been up to the present a loss when this 0
although it has been customary immediately to put on th
pump, which empties the tank at the rate of about 8,000 gall
hour. This evil will probably be entirely removed under-
tem now being introduced (see Separate Finishing and Fo

Tubs).
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of the gate type, have been found very difficult to keep tight,
to heating and cooling action, and further owing to mash p
ing the valve gates from being driven thoroughly home.
double valve system, with steam connections between, descri
ready in the section on the Existing Plant, has therefore b
stalled on the beer line, so that when the valves are not bei
the steam will keep the space between the valves sterilised g
leakage which takes place will be of sterilised matter.
Another difficulty has been in connection with the stes
the fermenters, causing high temperature in the building, bof
radiation and conduction. It is not convenient to lag these
since under certain conditions it is desired to cool the ou
the tanks with water. After considering various proposi

has been decided that the best means of protecting the sta
ating the system from excessive heat would be by building u oDs OF ELIMINATING OR COUNTERACTING—Various meth-

the working platforms partitions following the curvature been suggested, and some have been tried, for dealing with
tank and four inches away from it to a height of four fe puble. Amongst them are the following:
bringing cold air conduits from outside the building to the
the platform, and at the same time putting ventilators in th
er part of the roof. The working platform would thus be "
ed as far as possible from radiated heat, and will also be k
by the flow of cold air, which will be to a large extent trapp
it is drawn up by the hot air rising between the partition
tank towards the discharge in the roof.
Any attempt to keep the building cool simply by dis
large quantities of air from the top would defeat itself, si
heating capacity of the tanks is so great that little would :
in the way of cooling, and at the same time a great amount of
would unnecessarily be discharged from the building.

At this stage the surface tension of the liquid on the
£ the minute volumes of gas, having been sufficient to hold
t a pressure above that due to internal pressure, is upset
jmprisoned gas expands freely, collecting into larger bub-
hen this occurs at one point it instigates similar action
ut the whole of the mass. Under such conditions the
¢ the liquor will increase, tending finally to fill the whole
which it is finally discharged at considerable pressure.
s explanation seems more probable than that there should
zudden increase in the actual generation of gas, although
£ the obscurity attached to the action of the enzymes it is
that there may be increased rate of starch decomposition

ATING THE BEER—A pipe system four inches in diameter
i arranged in connection with a centrifugal pump capable
ging fifteen to twenty thousand gallons per hour, and
been drawn from the bottom of the tank and discharged -
p of the tank above the level of the free surface of the

 idea was that such a circulation might do two things, viz.:
 the head which at about this time collects on the top of the
and also give a discharge of the gas, which would then be
rom the liquid. This was tried, but without good results.

M INJECTED INTO THE BEER—Another system is in use
back) having four 1 inch diameter steam pipes, radiating
centre, at the bottom of the tank, perforated with holes
ngle to the tank bottom), through which discharge of
gives a circulation of the mass of the liquid. This does not
results in prevention of foaming, but was useful in stir-
ﬁhe semi-solid liquid when the tank is nearly empty, thus
g emptying.

__H JETS INTO THE “HEAD”—Another means was to dis-
Steam at high pressure slightly above the top level of the
Or still higher, near the top of the tank (refer back). It
n found that this is partially successful, as in passing

FOAMING.

POSSIBLE EXPLANATION OF PHENOMENON—The phen

of foaming is not understood. There is no known
for the action of 4he fermenting mass, although
reasonably be assumed that it is due partly to the sudden
of occluded gases in conjunction with a certain phase of
mentation which sometimes ocecurs, the liquor assuming
loidal state, and thus opposing the release of the gas.
Under such conditions it is probable that the gas gene
minute volumes at an infinite number of points is not abl
lect in a large enough volume to rise until a certain stage

140 141



GENERAL REPORT

BRITISH ACETONES TORONTQ, LIMITED

4” line connecting the two east and west beer lines (see
g1, from which the beer pump suction is taken off
.en replaced by a 6” cross header conmecting into the
nd west beer lines through 4 x 4 x 6 tees with a 4” valve
p side. From about the middle of this 6” cross header a 6”
Jeads from a 6” tee to a 6 x 4 x 6 tee. On the 4” branch
latter tee the suction of the existing 7 x 5 x 12 beer pump

. per hour at 80 strokes per minute, is connected, and 01;
ranch a new 10 x 6 x 12 duplex steam pump will be con-
e:;;able of handling 11,700 gals. per hour at 75 strokes
ufe.

the new pump and the existing pump will discharge
a 5” pipe which will rise vertically to below the oper-
platform and thence south under the floor and over the court
fermenting cellar of the Gooderham & Worts Co., where it
harge into either of three 50,000 gal. tubs. T’he line is
3 clear as possible by using long radius fittings.

e ferm.enting tubs are of wood, with copper bottoms, and
ft. in diameter, 16 ft. high, with a capacity of 49,395 ,gals

were formerly used for whiskey fermentation. The thre(;
fo be used have been roofed with a conical sheet iron cover
rise), culminating in an 18 inch ventilator and fitted with a
t 20 manhole. They are thus provided with means for discharg-
: h;{dr_ogen gas outside the building and are kept reasonably
of air, but otherwise have no protection against contamina-

through the “head” or mass of foam it evidently causes th
ation of a considerable amount of gas. :

WATER CooLING—The use of water cooling rings dese
previously have also proved partially effective if applied in ti

arresting the foaming.

STEAM JETS AND WATER COOLING—A combination of th
jets and cooling ring is now used when indications point to g ¢
_ of foaming in order to gain time to put the beer pump into oDk
tion. The steam jets blow the foam against the cold surfaes
the tank, partially checking the foaming and gaining valuab
to enable the beer pump to start drawing beer from the ferm
thus lowering the level and giving more room for the foam.

THE USE OF OILs, ETc.—Experiments have been made f
purpose of determining whether the use of oils, acetone or ¢
would have the effect of liberating the gas from the top surf;
the fermenting mass. Any of these is found to be good in
tion with what is termed frothing, i.e., formation of large gagh
bles, which sometimes occurs at an early stage of the fern
tion; but the results are not good when tried on the real f
which is characterized by the presence of as much as fifty pe
of the volume of the liquid in very minute gas bubbles.

The following method has been devised and is now in Cou
of application to the fermenters for the prevention of foamin

also to increase the yield of acetone from the fermenters. ;
e beer and foam from these tubs is drawn off through two

llz;netdraw:r;in?'l l()l'eer from the bottom and the other with
al float controlled arrangement drawing at the s i
f the head floating on the beer. wme time
tl:lls means both 'foam and beer are drawn off simultane-
an thor(?ug'hly _mlxed during the subsequent pumping, so
e beer still receives a homogeneous liquor. ’
z:ﬂfi[i} x6x 12_ d_uplex steam pump, placed at the north wall
- ng containing the tuns, draws beer and foam from the
otl;s through a 5” p_ipe, and discharges it through a 4”
g the two })eer stills (one in course of construction).
np is fitted with an automatic relief by-pass and an auto-
t:u'li'e .control, so that it always maintains a pressure
. eliver the beer to the top of the stills. Under the

SEPARATE FINISHING AND FoAMING TuBs—The yield o
has been found to be over ninety-five per cent at from e
eighty-five per cent of the time occupied until the yield
Further, there is reason to believe that the condition of
menting liquor is such that no foreign bugs can successfull!
pete with the B. Y. bacillus at this stage, hence it becomes
systematically to withdraw the fermenting liquor from th
menting tank at a point before complete yield of acetone
tained, and at about the time when foaming would occur, in
to increase the duty of the tanks and prevent loss by 10
This plan is now about to be put into operation. :

The arrangement which is now being installed for this putl
(July 16th) is as follows:
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hood of the outlet, and the back one to permit of the
 out of the gas pipe with a long swab.
eNTER SAFETY DEVICE—The device proper is in the form
quare galvanized iron box about 46” long becoming circu-
 top where it is flange jointed (millboard gasket) to the 6”
vanized iron pipe and with an open bottom. There is a
plate arranged as shown which is shaped to eliminate all
and crevices around the flange for the gas pipe, which
ssibly afford a hiding place for bugs or make cleaning
“The dividing plate has cut in it a rectangular orifice
hed upper edge permitting the easier discharge of gas
ating the sudden release of a large quantity that would
pder a flat edge with the consequent surging. This orifice
ent in area to a 4” pipe, and the lower edge of the divid-
te is also notched. There is a gate controlled by a lever
y be slipped in front of the orifice in the dividing
hich carries an 114 in. circular orifice. The operating
£ this gate is bent as indicated and moves in a closed sector
ﬂmmb screw fastener) to catch any drip and keep the handle
pund !:he box a few inches below the water level is riveted
ifed ring to dampen out surges and prevent liquid slopping

FROTHING SYSTEM—In conjunction with the above a
gystem was laid out and partially installed. On the side
fermenter 12” from the top a 3” flange was riveted to whic
gate valve was bolted. From the latter a 3” line passed
through the floor and through the branch of a Y into a 3”
header. This header received the froth from each ferment,
carried it to two of the scale tanks from which it was to be g
by the beer pump and sent to the still. The line was fitte
water flushing connections and all the bends were through
45° elbows to give as free a run as possible. It was,
finally considered inadvisable to try and control or make:
the foam and the scheme was abandoned retaining only th@
outlet arrangement at the top which permitted the foam,
moving the orifice plate, to discharge on the roof.

This arrangement of gas discharge was continued in
about two months and was finally displaced by the sys
being followed of discharging the gas by means of the most
route to the outside of the building.

PRESENT GAS DISPOSAL SYSTEM—The arrangements adop
this purpose are indicated on drawing No. 60, which shows a
which has been found to be entirely satisfactory in practic
perfectly safe means of discharging gas. This provides an
ate and safe means of regulating the gas and steam press
of the steam discharge when sterilising the tanks, at the s
giving effective safety against collapse through a vacuum f
in the tanks, certainly preventing any serious damage shoul
other precaution fail. The first of these was installed in
fermenter about March 24, 1917.

This device consists principally of -a cast iron cross an
vanized iron box. The cross is a special casting arranged to @
serew into the 6” flange of the original fermenter or to bolt{
flange and close nipple screwed into the 4” flange of the n
menters (the latter construction was used in order to Kkeep
4” diameter outlet). The front flange of the cross is

_angle so that the gas pipe bolted to it has an upward slant
10, in order that any liquid carried out in the gas may d
into the fermenter. The other two openings of the cross are
ing openings, provided with hinged bolted flanges, the up!
for cleaning the cross itself and the fermenter top in the

8:box i_s arranged inside a 10" x 30" can into which the anti-
’u:ater is poured from a pail or other container, through the
lip, _an(.i overflows through the hooded overflow which pre-
_ l_n_;uld level exceeding the proper value. The can is also
: ’?nth a second lip and bailing handle for emptying and
jmr of roller handles. This can is suspended on sash cord
_over pulleys on the pipe frame and counterbalanced by a
rht. There are movable brackets on which the can is hung
¥ .t }evels and the frame work is arranged with horizontal
m which the can may be rolled out of the way.

: funnel underneath catches the overflow or froth and
through a 6” pipe to the drains in the flow below.

‘ N OF DEVICE—The action is as follows:
aming, Cooling and Filling a Fermenter—The can is at its
_-and the gate open, the device then acts as a safety
EVl_ng at 10” of water through a 4” pipe.
enting—1st stage. The can is at the lower level and
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| further, a margin for other contingencies, the plant

the gate closed, giving free gas discharge through an 1!&; i
to handle 240 gallons of wet butyl per hour.

the pressure on which is measured by the manometer on
menter.

Fermenting—2nd state. The can as in 1st state gate
giving free discharge of the greater volume of gas now g
through a 4” pipe. The gate is opened after the pressure
manometer shows 5 or 6 inches on the 114" orifice.

Foaming—The can is further lowered until just sealing the
of the square box and the foam overflows the can and drips infg
funnel. After foaming the can is cleaned out and replaced.

EDWARD METCALFE SHA¥

‘Toronto have shown that after one minute of vigorous
g, in a graduated cylinder, and three minutes of set-
pth of liquid being 10 inches, the resulting butyl is 92 %-
0 gallons of wet butyl, 70% dry, there are 72 gallons of.
: which say 55 gallons will be salted out to bring the butyl-
% dryness. It is expected that the average will be 93%
_ This water will take up about one-third its weight of salt
rrated, or 183 lbs. (26% of brine by weight is salt at sat-
hich will increase the bulk about 15% or say 81/ gal-
erefore on this basis, there will be 55x814—631/4, gallons
ted salt water separated out per hour. The total quantity
ater and salt water to be dealt with by the plant is thus-
ns per hour. In the drum, the time allowed for salting:
ve minutes, and the total quantity of liquid being 24814
‘per hour, the salting drum was required to hold 5/60 x-
2014 gallons of the mixture. As the drum would norm--
about one-third full, the total capacity was fixed at 70 gal-
The drum speed was provisionally set at 60 r.p.m. until’
tation allows a proper speed to be determined.
galt water rejected in the plant specified, would be 631/,
hour, which must be handled by the evaporator or salt
plant. Steam is supplied the evaporator at 100 lbs. per.
‘gauge (338°), the inlet temperature of the so-
‘being set at 210°, an inlet temperature difference
. 45% or 58° of which is the rise in temperature of the
n. The latent heat of solution, where steam is dis-
18 960, so that the quantity evaporated will be 58/960 or
3 volume. The evaporator thus must handle 100/6 x-
50 gallons per hour of solution, in order to recover the
bsorbed per hour in salting. From data established at
lere .622 sq. ft. of surface with a steam pressure which
_of temperature, 140 gallons per hour were pumped
e tube, hence with a higher steam pressure giving 58"
1perature, 203 gallons per hour can be put through, and
0 the ‘work required in this case ‘622x1050/203=3.21 sq.
sary. This area is given by 4 tubes 5/16” bore 11’ 6”
ﬂ)aﬁ'ord an ample margin 6 tubes were put in the evapor-
g an area 5.75 sq. ft.

SECTION VIIL —AUXILIARIES
SECTION VIIL (a).

BUTYL SALTING PLANT.
APP. 1—ALTERATIONS.
APP. 2—BUTYL RECTIFICATION.

BUTYL SALTING PLANT AND SALT RECOVERY SY

The Butyl Salting Plant at Toronto, is a dual continuous
composed of two distinet units; the salting plant proper,
auxiliary salt recovery plant, either of which may be oper
dependently of the other, and both of which operate continug
differing therein from plants operating on the batch system, &

The plant was designed to operate under the following e
tions: g
The crude butyl as it comes from the rectifier at Toro 7
run into a tank B, where an aqueous layer of about one-thi: 1"
depth settles out. This aqueous layer contains approximat
butyl, and is pumped back and redistilled. ~The butyl overf
from B into a second similar tank B2. The butyl passing inig
from B is about 75% dry, but this may possibly run down:
low as 70%. A pump draws the butyl from B2 and disch
into either a large outside storage tank, from which it is d
required for salting, or directly into the salting plant
The salting plant was designed to deal with butyl 30% wet.
each fermenter of 25,000 gallons, are obtained 400 gallons
butyl, and at a rate of 6 fermenters a day, there would b
gallons of butyl to be salted per day, or 100 gallons p
Allowing for a possible doubling of this rate or 12 fermen
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'_'through the rectangular slots when below the axis. In
y the salt and butyl pass on from chamber to chamber,
constantly agitated by the paddles, and the water in the
.dissolvi-ng salt until, upon reaching the last chamber,
e drum is being properly operated, the water is thoroughly
d with salt, and comparatively little undissolved salt is
- The rate of flow of the liquid through the drum, and the
of salt are under easy and direct control, the latter depend-
e former. The mixture of 93% dry butyl and saturated
tion, flows out through the 5” diameter outlet in the other
the salting drum, the mixture flows into and through an
on chute O.C. in a broad shallow stream. In the chute the
e may be momentarily arrested from time to time by means
flap gate, and examined through the glass windows to
just a slight amount of crystal salt is coming through in-
:__th‘pmugh saturation of the water. In this way the amount
adxnltl:ed to the drum, may be properly regulated to suit the
' flow of butyl, so that the water is saturated and very little
t passes over.

bservation chute ends in a passage way leading into a
tan-k T, (see drawing 49). This passage way is so designed
¢ mixture of dry butyl and saturated salt solution in pass-
» the tank, imparts to the whole body of liquid in the tank, a
motion. The object of the rotary motion is to obtain a low
y and more time for the thorough or complete settling out of
nded salt. The passage way is further so designed as to
iily accessible through the hinged observation window, for
out accumulations of salt. A large proportion of the salt
ut of the drum in suspension, drops to the bottom of the
tank and the liquid remaining (dry butyl and saturated
on) flows out through the elevated overflow. The .salt
ed out flrops to the cone shaped bottom of the tank, and is
OIf occasionally through the salt valve V, (see drawing 48)
pans or pails and returned to the hopper H. This is the
l'handhng of the salt in the plant, except at starting.
id proceeds from the overflow of the settling tank into
reservoir R2 (see drawing 54), where the rotary motion
ted overf.!o?\r are made use of to effect the complete separ-
remaining suspended salt. In this tank is arranged a

DESCRIPTION OF SALTING PLANT.

See Drawing No. 56.
The crude butyl as it comes from the rectifier is run into 3
B1, (13,400 gallons capacity, formerly used for wine storg
the ground floor of the distillery, and allowed to settle, th
butyl running over through a 2” overflow, located about o
from the tank top, into a second similar tank, B2, (previ
spirit storage tank) from which it is drawn by a recip
steam pump (wine pump formerly) and discharged into
outside storage reservoir B3 (400,000 gallons, formerly m
tank), or directly into the inside wet butyl storage tank R,
gallons capacity, formerly slop tank) of the salting plant.
_ the outside tank the wet butyl may be drawn by a large reei
ing steam pump P1, at one time used for molasses, and rai
the small reservoir R, previously mentioned. From the la
wet butyl runs under the influence of gravity through a
in which is a 2” float controlled balanced valve, into the ho
of the salting drum, washing in the salt added at this point,
by shovelling or from the salt recovery system to be d ¢
later. The salt and butyl pass from the hopper into the
drum through a hollow journal.
The salting drum, (see drawing 47), is belt driven
counter-shaft driven from a small 5 h.p. vertical steam eng
note in appendix). The drum rotates at about 60 r.p.m. in 8
designed pillow blocks, and requires little power to opera
interior of the drum is divided by disks into seven chambe
there are four paddles or blades extending throughout th
length of the drum. Communication between the chambe
means of a 6” diameter hole in each disk, or through a
lar slot.
" The operation of the drum is as follows:
The mixture of wet butyl and salt, passes from the hop
the first chamber, and as the drum rotates the blades suc
pick up the salt and let it slide off into the wet butyl, s i
mixture thoroughly. Once during each revolution, a defle
site the rectangular slot cuts off a portion of the salt an
it into the next chamber. The drum axis being horizontal,
inlet opening 4” in diameter, while the holes in the disks -4
the liquid flows from chamber to chamber through the
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‘golution is admitted to the float chamber through a
at valve, in order to maintain a constant level of liquid-
and to prevent flooding. The float chamber and
¢hamber, are really one vessel, as the two are in direct
Bication through a 2” opening protected by a baffle. The
E . oses through this opening into the exploding chamber
o liquid has 2 rotary motion for reasons given later) and
gh the elevated overflow and a 114" return line, to the
£ 2 second small rotary pump E3, (see appendix), which
5 into the evaporator E. (drawing 46), through a %”
is pump must handle about 1,050 gallons per hour. :
evaporator the salt solution is pumped from a header
copper coils (entering at 2107) through which it flows
gssure, while the coils are surrounded by live steam under
of about 100 pds., flowing in the opposite direction
:e'pas’sages in which the coils are laid. The solution is
i under pressure to a temperature of 268° and passes out
either of three 2” connections Jocated at three different levels 1 s.egond header and returns thrm.lgh a 9" delivery line
tank. To the south of R3 is a duplicate tank, in the same buildi ___lqdmg cham_ber. . evaPorator is provided with water
B il he S ordn bl dborage OB 1 connodl g for washing out the coils together with air vent and
are arranged between the two tanks so that butyl may he condensate.
S om cither of the three 97 cocks in RS into the second tank. salt solution is maintained at the required pressure
T e nctitutes the utyl Salting Plant an 3 it may bl es by a needle throttle valve (drawing 54). On entering
el pkivdl independently ' ¢ the second part of the plant oding chamber, 6% of the water is evaporated, and the
e described. ) . o in fine crystals, of about 6% of the salt in solution re-
needle valve is-so placed that the jet issuing from it
liquid in the exploding chamber, a rotary motion, which
er wlth the elevated central overflow, gives the salt oppor-
_tune to settle. There are two overflows provided, one
w1ll cause the needle valve to discharge freely, the other
1t is not known at present, which arrangement will
or results in the way of crystals of suitable size. The
%o the cone bottom of the tank, and is fed as required

float which controls the stop cock in.the butyl supply line 3
allowing the wet butyl to flow in only as fast as the pump.
the salted mixture from the tank. o '
The small rotary belt driven pump, (see appendix), d
butyl saturated salt solution mixture from the reservoir
discharges it into the main dry pbutyl storage reservoir R3 (
erly molasses storage tank) where the separation of the dry
and salt solution immediately takes place, the former rising tg
top, and the latter settling to the bottom. The depth of sal
tion at the bottom of R3, to effect a proper separation, need
more than one foot, possibly less. The separation is so defini
even with small depths there is no danger of any butyl pas:
of the drain. There may of course, be any quantity of salt sol
kept in R3, put the greater the amount of salt . sol
stored, the less storage capacity is available for dry butyl,
with a small quantity of salt solution, the pressure of thi
above it, will feed the evaporating system. :
The dry butyl may be drawn off from the tank R3

SALT RECOVERY SYSTEM.

The saturated salt solution settles out in the dry butyl
reservoir, on the bottom, and runs out under the influence
static head in the reservoir (due to dry putyl and salt so

through the original 4” drain connections and into a ne
supply line leading to the float chamber F.C. (See drawi e salt valve V2, into the hopper H and salting drum

(Evidently the head of salt solution and dry butyl in R3, japorated steam escapes up the exhaust pipe which is pr
be greater than in the float chamber for flow to take place.) th a moisture drain to revont any condensed steam dI::-i 0:
114" supply line is provided with water connections for into the exploding chamber p
out possible accumulations of salt, which are not however exE ¥ solution coming in th h the )

Normally 63%4 gallons per hour of saturated salt solution the water evapgorat ad :c;ludgk - e t}? 8t val::!a just com-
handled containing 183 Ibs. of salt. . - constant ceps the quantity of liquid
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Generally speaking, this plant is designed to utilise as
possible, the advantages of continuous methods. The liqui
salt are reduced in guantity at each stage, to the smallest
consistent with certainty of action, and the two advantagg
small quantities under treatment and small size of appar. =
obtained. ) e

The plant is capable of easy control by one attendant.

At the rate of 6 fermenters a day, 2,400 gallons of w
must be dealt with each day, and 240 gallons uses 183 lbs. ¢

egard to the operation of the plant as shown after some
ual use. The salting portion of the plant is imminent]
having handled 600 gals. of wet butyl per hour anz
y 92 to 93. % dryness. This part of the plant proved itself
'pu]a_tlon, lent itself readily to accurate observation of
quality of butyl, etc., and close regulation of salt suo'
s of the observation chute. The settling tank wp‘
in the moval -of undissolved salt. The results obtainzs
poration portion of the plant were disapi)ointing Th
?‘ved most- efficient and satisfactory, but the grea-t difﬁe
: through the escape of considerable salt up the exhaus;.

so that 1,830 lbs. of salt can be recovered daily instead of §
thrown away. At present prices of $11.50 a ton for crush
salt, or $13.50 for clean salt crystals, the salt used repres
$12.00 a day with only 6 fermenters. At a wage of say §
10 hours and coal used 15 cwt. at $4.00 a ton, a total of §
saving of salt will easily pay for working of the plant. -

Much of the plant we shall use was already on the p
when the buildings and equipment were taken over by us.

EDWARD METCALFE S

| :the origin,::tl vessel was heightened with the same results
‘even a 7’ 6” diameter by 6’ tank and the needle valve at
: or top.of roof the results were poor. Finally the latter
useq with a large copper steam coil, simply boiling the
t again the salt froze on the tubes in an extremely hard
ndering the coils useless. ' v

in mind then, the comparative cheapness of the salt
dc:] :o S%E.OO per ton) in comparison with the value of
[ ‘with, the extremel_y difficult nature of the problem

APPENDIX TO BUYTL SALTING PLANT REPOR
There have been found, as a result of actually operafix B
plant, several changes necessary in the construction of thej
In the first place, the steam engine drive proved unsui
was replaced by a 3 horsepower induction motor, 750 r.p
ing through a countershaft to the drum direct. This d
proved entirely satisfactory. ' :

It has also been found necessary to place on the inlet; ENDIX 2— ;
the salt drum a gland as shown in drawing 69 to prevent : : BUTYL ALCOHOL RECTIF ICATION.
The small rotary pumps originally arranged for were tly instructions . . _
unsuitable, finally, and replaced by a 3 x 2 x 4 duplex steam yl aleohol beyonﬁega;egﬁg?dego o the dryness
to handle the butyl-salt solution and a 6 x 4 x 6 duplex stea ned by simply salting and
to handle the salt solution in the evaporating part of th

Small galvanized iron pans 18” diameter x 6” deep, were
slip under the settling tank to receive the salt.

The salt was found to stick in the cone bottoms of the
tank and exploding chamber and the agitators shown in dr
were installed that in the former hand operated and in
driven by belt from the drum. Those have been found fe

isfactory.

em of rectification :

GE AND SETTLING TANK SYSTE
. M—The crude

1111 reﬁiflﬁer passes to a 13,400 gal. copper .: Iﬂ:.y:
"-th “:i 1.ch an acqueous layer settles out at pi:hl
s (;:a nl;es btftsir:l overflows through a 2” pipe about ong
; Op Into a second similar tank B2 enteri

. nterin
from the bottom. From B2 the butyl is drawn gt;;r:h :
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12 x 10 x 20 simplex steam pump ( formerly slop pump)

charged through existing 4” piping to the large 1,250,
outside storage tank, west of the shipping rcom. From
reservoir the wet butyl is pumped by an 8 x 10 x 12 simp],
pump (formerly molasses pump) through a 4” line (partly
ing) into a 7’ 6” diameter X 6’ high galvanized iron tank—
gal. tank (built for acetone storage but replaced by larger).
a point 2 ft. from the bottom of this tank, to allow of any
settling out of water at the bottom, a 1” line passes to the }
of the salting drum.

of hose are employed to carry the runnings to any one
xteen tanks. The last runnings are directed into the two
| tanks from which a 2” line drops to 6 x 4 X 6 duplex
¢h discharges vertically to the long line by which the
rought over from the salting plant. This same line is
for both delivering the butyl to the rectifying section
returning the last runnings. The above pump may also
to empty the rectifying kettle should a bad charge at any
sire to be removed.

»Ns—The last runnings are thus pumped back to the salt-
ant where it is discharged into the top of what was formerly
500 gal. steel salting plant supply tank. This tank is ar-
3 gimilarly to the 1,500 gal. galvanized iron tank so that
provision for aqueous layer to settle out. A 1” line leads
a point 2 ft. above the bottom to the salting drum hopper,
the upper layer of the returns is salted. The lower layer
settles out in this tank is returned by a belt and gear driven

plunger pump (8” x 7”) through a 114" line to the bot-
of the 13,400 gal. tank B1, and the lower layer in the latter
removed at intervals by a 6 x 8 x 12 pump (formerly spirit

SALTING PLANT—The butyl is salted in the salting d
being fed in by hand and the butyl, brine mixture passes
settling tank, where the solid salt settles out, overflows infy
pump reservoir and is pumped by a 3 x 2 x 4 duplex steam
through a 1” line into the north one of two 18,000 gal. steel
in the shipping room, entering the latter midway between {
bottom. In this large tank the butyl and salt solution separa
the dry butyl overflows through the top one of three 2” ov
into the south 18,000 gal. tank. From this latter tank a 6 x
duplex steam pump (formerly used on the salt recovery syst
draws the dry butyl through a 27 line and discharges into 3 ’
made up of various sizes of pipe, most of which was in place i ap) and returned through a 37 line for re-rectification.

¢ butyl will be run into the drums directly from the tanks in

old plant, across the intervening buildings and Trinity St it .
the Gooderham & Worts Still House and into either of two Gooderham & Worts No. 2 Tank House, probably using the

gal. copper still supply tanks. From these latter a 3” cop gting alcohol 'meking off ‘ftrrangeme_nts.
runs to either of three Gooderham and Worts stills No. 1,3 e butyl obtained by this system is 99%5% dry while the best

gal. No. 2, 7,000 gal. or No. 3 4,000 gal. ained at Toronto by simply salting was 92-93%.
RECTIFICATION SECTION—The butyl rectification is carri EDWARD METCALFE SHAW.
entirely in Gooderham and Worts equipment. From the Kett
No. 2 still, which is now used for butyl rectification, the vapors
through a 16” pipe to the column (8 sections and 23 plates)
thence through a 14” pipe to the goose. From the goose
pipe leads to either of two condensers and from the condensers
liquor passes to the tail box.
The runnings from the tail box are directed through eith n experimental continuous plant for fermentation with the
two 2” lines to the centre of Gooderham and Worts No. 2 mann bug has been under construction since the fall of 1916
House, containing sixteen 9,100 gal. copper tanks or to eith ure of other work has held back the completion though mos\‘;
two 3,600 gal. copper tanks (formerly alcohol), south of work is done. It is designed to ferment about 7{% lis.
Still. From the ends of the 2” lines in the centre of No. 2 & s

SECTION VIIL (b)
CONTINUOUS FERMENTATION SYSTEM.

PERIMENTAL PLANT FOR TESTING CONTINUOUS
FERMENTATION.
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he plant is based on the use of material and equipment now in
at Toronto, re-arranged with such modifications as have been
. to be advisable.

to as much as two pounds to the square inch. The whole
gas flows from one end to the other of the system, ang j
charged from the last tank. It can, if desired, be drawn
one or more intermediate points. .

Absolute precautions are taken to prevent contamination
system, and for this purpose any cocks or testing tubes g;
mersed in pots of antiseptic liquid.

The whole system is designed in such a manner that shg
prove successful the existing plant of the British Acetones ¢
reconstructed to work on this system, and this work can be ¢
small cost and without putting more than two fermenting ty
out of the total number out of commission at any one time,

Apparently the point most in doubt is whether such a
can be worked continuously without adverse influences arising
the series of vessels. Naturally, until the system has been tp
and in view of the present state of knowledge, it is impossi
say; but it can at least be said that there is no known cause wi
will operate adversely.

Full details and results of the working of the plant will b
on as soon as the plant has been completed and fully tried out,

EDWARD METCALFE SHAW,

ygrpuT—The plant based on the use of sixteen 30,000 gal. fer-
ting tanks (although additional ones are under consideration)
. under the improved conditions of this ideal plant, would be
le of fermenting 10 fermenters a day or 250,000 gals. of
. resulting in 5 tons of acetone per day and 10 tons of butyl,
converted, in approximately 9 tons of methyl ethyl ketone,
a total of 14 tons per day of solvent.

‘LocaTioN—In the design a location on a waterfront is assumed,
other with railroad facilities enabling the raw materials, corn
‘coal to be brought in either by rail or boat and the delivery
the solvent also in either way. The plant is laid out then on a
stangular plot of ground roughly 5l acres, divided into prac-
lly equal halves by the railroad right of way and with a berth
‘for vessels in the middle of one side.

- Raw MATERIALS—HANDLING CORN—On one side of the herth
for the vessels is the corn elevator with a capacity as at Toronto
“of 1,000,000 to 1,250,000 bushels. This elevator would be arranged
unloading equipment both marine and rail and provided with
aply conveying equipment for handling the grain, transferring
m one bin to another, and delivering to the mill across the rail-
tracks. Ample grain handling facilities have been shown to
‘very necessary at Toronto in order to dry the grain by trans-
ng from one bin to another, eliminating dampness, which ren-
grinding slow and screening difficult. The Toronto Plant is
thout such equipment, and is under a serious handicap in this
as the grain can only be turned by hand.

SECTION VIII (¢)—IDEAL PLANT.

IDEAL PLANT
For PRODUCING BUTYL ALCOHOL, ACETONE AND METHYL E
KETONE, FROM CORN BY THE WEIZMANN PROCESS.

GENERAL—It will be evident from the accompanying sectil
of the Report on the British Acetones, Toronto, Limited, that th
have been difficulties to cope with, many of which have arisen f
the fact that an existing plant was being adapted to new u
These difficulties could be avoided or eliminated in the design
construction of an entirely new plant. It was with this in
that the plant shown in drawing 64 attached was designed embo
ing as far as possible and compatible with other essential col
tions all the principles, arrangements and details of construcf
shown by 12 months’ work on the Toronto Plant to be necessary:
convenience, safety and efficiency in such a factory. This D
together with the accompanying description, is therefore put
record more to define experience up to date than as a per
arrangement.

- CoAL—On the other side of the berth is the coal storage which
the case of Toronto, must be ample to eliminate shut downs as
rred last winter through a shortage of coal and uncertain rail-
gl deliveries. To overcome danger from spontaneous combus-
n from the large quantities stored, under water storage might
 resorted to, in concrete pits with coal handling equipment for
he or rail unloading and delivery to storage, and from storage
boiler house by overhead conveyor across the railroad tracks.
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A cooler pump under float control from the final
1. ond with a capacity of 200 gals. per minute, forces the mash
e athg cooler of the same type as at Toronto but larger and
i ht improvements which are being embodied in No. 3 cooler
¢ wlfich is now being built. The cooler in the ideal p']ant is
Lo le of cooling 200 gals./min. 150° F. The coole_r wate_r is used

where possible throughout the plant, for mashing, boiler feed,

FIRE PROTECTION—At the end of the slip is locateq the
service pump house complete with boilers and pumps, dra
directly from the slip and capable of discharging 2,000 ga';&_.
water per minute at 100 Ibs. pressure.

The buildings on the land side of the railroad track are arrap.
in the form of rectangle with the distillery and storage builg,
in the centre. Between the various buildings are ample Dassap,
ways provided with light tracks and turn tables and carg for :
transporting of heavy materials.

FerMENTER—F'rom the cooler the mash is delivered through 5”
M pipes properly protected on the_ positive systaem from contan:-
ination and arranged with long radius bends 45" elbows and Y’s
to offer least resistance to the fermenters entering th.e latter at the
centre of the bottom. The fermenters are sixteen in number ar-
ranged as shown. They are built to withstand pressures of 5 lb_s.,
have conical bottoms and are equipped witp the fiewces and equip-

ent that has proved satisfactory here, including vac]mm x_ralve
gafety device, thermometer, etc. The inlet and -outleii Is a single
opening at the bottom of the conical bottom and is 6” in d}ameter.
The fermenters are arranged in four groups with the piping as
'_'zhbwn, the filling and emptying lines being one above the other,
the former 5” and latter 6” and the valves properly safeguarded
ith steam locks, etc., against contamination.

MILL—The corn is delivered from the elevator to the mill
the overhead conveyor. The mill approximately 50’ x 50’ is locat
as shown and has g capacity of 4,000 bushels a day and ig equip
ped with eight run of steel rolls and other necessary equipmﬂ'l}.
capable of handling this quantity, -

MASHING—Next the mill, in the same building, is the mag
section also 50’ x 50°. The mashing equipment consists of f
mash tuns properly equipped and with g capacity of 16,000 gajs
per hour. Over the tubs are the meal storage hoppers and Weigh.
ing gear fed by conveyor from the mill and feeding the tuns
through chutes under gravity. ¥

POWER—The mill and mashing equipment is driven from ﬂ]g

engine room (80 x 50) next the mashing room. Here is locate]
the main steam engine driving the countershaft which extends
through mashing room and mill. Here also is the mash pump and
digesters with controls and gauges extending through the wall o @
the mash room. : B

- .BEER LINES AND PUMP—The 6” beer line from each group of
fermenters passes by the most direct route and with easy bends
bo either one or two pumps with a capacity of 20,000-25,000 gals.
an hour which discharge the fermenting beer before completion of
fermentation to the Finishing Tanks.

DIGESTING AND COOKING—The mash is drawn from the magh
tuns by the mash pump capable of dealing with some 200 gals.
a minute and forced through the digesters and 5” mash line across
the passage to the fermentation building (100 x 125), through |
the exploding valve into the first of three 8,000 gal. steel cookers.
In the mash line the mash is digested under 50 Ibs. of steam and
in the cookers probably cooked on the continuous principle under
about 15 lbs. pressure or less. The fourth tank shown is an ex |
haust steam reservoir as at Toronto. The cookers are desi \
for higher pressures than at Toronto and built with cone bot- |
toms (45° slope) so that the arrangement of the piping would b¢
slightly different. '

INOCULATION—The inoculation equipment is arranged on the
floors above the continuous cookers and consist of six 5 gal. culture
Vessels, six 100 gal. inoculating vessels on the top floor and sixteen
600 gal. seed tanks arranged on the intermediate floor. The feed
from one to another is by gravity. Besides this equipment is a
laboratory on the top floor for the staff in charge of the seeding
vessels. The inoculant from the seed tanks is forced into the mash
line under pressure by a rotary pump (2,000 gals. hr.). The seed

are of steel or copper with conical bottoms, capable of with-
standing internal pressure of 15 Ibs.
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FOAMING AND FINISHING—The fermenting liquor from the for. 9914 % dry to the dry buty] storage tank or tanks in the
menters is pumped at a high rate through the 6” line a =

central passageway of the plant to four 40,000 gal. foaming and f,
ishing tanks on the ground floor at one end of the distilling ang
rectification building. Here the fermentation is completed and tp;
beer and foam drawn off simultaneously by a 200 gal./min, beer
pump and discharged vertically to the distillation section. o

- MerHYL ETHYL KETONE—Provision is also made for a methyl
; ] ketone plant as shown. This plant, capable of dealing with

all the putyl from an acetone factory of this capacity, could, from
:{m done here on the design of such a ketone plant, be housed in
: puilding 50 x 50 or the size indicated. Here the butyl would pass
g the various stages and rectifications and finally pass to the
tank house methyl ethyl ketone. Should a sulphuric acid recov-
- ery plant be necessary on the usual tower system a separate build-

ing will be required.

DISTILLATION—In the distillation section the beer first nac.
from the beer pump to the two 6,000-7,000 gal. an hour beer stillg,
The stills with their heaters and condensers are on the floors abim'“’
these tanks and operate on exhaust steam from the centrg] ex
haust steam reservoir. The runnings from the still tail box pag; |
through the wall to the storage tank building where it is stored jy
a 15,000 gal. copper tank. The slop from the stills passes throygy
a line to the heat recovery unit in the boiler room (evaporator)
where it is used to heat the feed water.

SHIPPING—The shipping room is shown on the drawing of
ample size for drum washing and racking off purposes and conveni-
ently located with respect to tank house and railroad. The ship-

room is connected by pipe lines with the different acetone,
bﬁtyl and ketone tanks and is provided with drum washing tank,

RECTIFICATION (PRELIMINARY)—The preliminary rectificatiop | : . S !
platform scales, drum handling and loading equipment.

is taken care of by two kettle rectifiers each taking a 15,000 gl
charge. The charge for these rectifiers is drawn from two tanky
in the tank house and pumped into the kettles by a simplex steam §
pump. The rectifiers are complete with columns, goose dephleg-
mator and coolers and the runnings are directed to the proper
tanks (15,000 gal.) provided in the tank house.

RECEIVING—The empty drums and construction material is re-
eeived from the railroad cars in the receiving room next the ship-
ping room. The drums are then passed through the doorway di-
rectly to the shipping room as required.

ACETONE RECTIFICATION— ( SECONDARY) —The secondary recti-
fication of the acetone is carried out in a continuous Barbet Acetone
Still capable of dealing with 14,000 Ibs. per day of finished acetone,
This still is shown in the rectifying room. The finished acetone
from this still is directed to the storage tanks in the tank house
with a capacity of 8,000 gals. (glass lined) giving ample margin
over a car load. :

- BOILER ROOM—The boiler room occupies one whole side of the
rectangle and contains 2,400 h.p. of boilers. The coal is delivered
by conveyor from the storage and dropped into hoppers which feed
through chutes and mechanical stokers. Flue gas is carried off
in a brick stack and fans are provided for forced draft.

PIPE LINES—The pipe lines are all provided where necessary
With ample sterilising connections, drains and also with sterilised
ter washing connections. They are of larger size than in the
Toronto plant and fitted with malleable fittings.

BUTYL SALTING AND RECTIFICATION—The butyl alcohol from
the first rectification after settling out the aqueous layer in the tank
house (15,000 gal. tanks) is pumped to the salting plant on the
ground floor of the rectifying building. From the salting plant
feed tank (2,000 gal.) the upper layer passes to the salting drum
and thence to the first of a pair of settling tanks and overﬂﬂ:s
from the first into the second; from the second the salted bﬂfr?! i
pumped to the third of the battery of three rectifiers from which

LABORATORIES—The laboratories are located as shown, the bac-
. teriological as near as possible to the fermenting section, with a
5?‘?“ branch laboratory next the inoculating room, and the dis-
laboratory next the rectification building.
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SHOPS—The steamfitters’ and carpenters’ shops ang Megg
are in a separate block of buildings,
gard to practically the whole plant.

BRITISH ACETONES TORONTO, LIMITED

OFFICES—The business offices, en

quarters are as shown in a convenie
girls rooms being over the offices and
the fermenting floor and rectifying
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GENERAL DESCRIPTION.

THE PLANT—In the manufacture of acetone, the British Ace-
ts Toronto Limited have taken over and utilised the properties
the General Distillery Co. ‘and Messrs.” Gooderham & Worts
ni ted. LI '

The buildings used in the process were taken over as they were
Wired. At the time the operation commenced, these buildings
jprised the following: . The Mill, Mash Building, Bacteriological
ratory, Pump House, Coal Shed, East Boiler House, and Grain °
yator, owned by Messrs. Gooderham & Worts; also, the Ferment-

2 Room, West Boiler House, Shipping Room, and Storage Tank
the General Distillery Co. At 2 later date, the cooper shops and
ot shops were converted into Workmen’s Lavatories, Time-
fper’s Office and Stock Room, as well as the Fermenting Cellar,
8 Storage Warchouse used for cleaning of acetone drums, and the
arcoal Filter Room and Tank Room used for steamfitters’ and
#miths’ shops. A ; e _
\When additional property was required for the erection of the
K. Plant and extension of the Acetone Plant, the Gooderham

| Worts’ Barrel Wash House, adjacent vacant lots, Tank Houses

) 2, No. 11 and No. 14, as well as the warehouses of the General
lery Co. on the north side of Mill Street west of ‘Trinity
et, were taken over. ' : w5 ‘
Drawing No. 416 shows the extent of the property which oceu-

% the waterlots between Parliament and Cherry Streets.

5

THE PROPERTY—This property is lo¢ated about a mile and a
¢ east of the Railway Terminus of the City of Toronto, at the
ction of the Main Line of the Grand Trunk and Canadian Pacific
lways. The Grand Trunk siding to the south of the property is
it exclusively in the handling of coal and grain,~as well as the.
ent of the finished product; .
e C.P.R. siding north of the property is located at Parliament
, and has been of great conveniencé in handling the materials
construction which were received from the Canadian Pacifie

q

iway.
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BRITISH ACETONES, TORONTO, LIMITED BUILDINGS

Adjacent to the plant occupied by the British Acebonas :
Limited, are located to the west The Polson lron Works

Railway Shops, and the Consumers Gas Co., élc.; to the
south are the Canadian Northern Freight Yards, the Nati

Works, the British Forgings Limited, etc.

In addition to these systems of protection, the Holmes Electrie
stem is installed throughout the plant, which enables the alarm
‘_ e given immediately in case d fire.

'~ - Schedule C in the appendix of this report glves a list of the
a0 umment available with the loeation of aa o

T well asthetyped fire exti ngwsher&x?ﬁf&ﬁ ‘é?‘e"iii;‘cé’é“a‘i’fé' "ééa’y
\r use.
f° In places where the adjacent buildings have interconnecting
Epetlings, tin-clad doors bearmg the Underwriters’ lahel have hoon

WATER SERVICE—The water service used in the operation
plant is obtained from Lake Ontario through the Mam of ]
of Toronto Waterworks Department.

The temperature of water varies from 40 to 66 deg
ing to the season o theyear,,and at an approximate DI
Ibs. per square inch. The city watersupply is conne

system of hydrants located on the streets, ‘which form
the Civie Fire Protection System.

. Im add1t10n to the City water supply, a private system

_,stalled The protection is afforded by a sliding door on an in-
:fned track. This door is counterbalanced with a weight attached
0 a cord. In cased fire a fusablelink allows the counterweight
0 be separated from the door and the opening is automatically

E Fi re escapes have been located on the Still Buildings to enable
'.- evacuation in case of expl oson or aCC|dent more particularly
tion o‘ the property and connected tothe system o hydm“
nroverty ag well as stand pipes in the various buildings
Whlch are located hose racks enabling 1mmed1ate water”

cae d lire .
This water system has not been used in the general

of the nlant, owing to the fact that the Bay water is not suf

clean to enable its use in a system whose fundamental Dn
sterl lisation.

FIRE PROTECTION—-The protection of the property again
is afforded by the Toronto Fire Department as well as by th‘

serviced theplant.
The signal box of the Toronto Fire Department is. ]oca 5

TR U AT D

~ The south side of the building has an exit on every floor to a
fire escape located at the western end o the digtillery. The escape
jo thethird floor iscarried thefull length of the huildine ang in.

— e svmasvsaAsagsy LALAVE JUJLID

B fire escape placed on the east end of the building, which leads
Bo Lthe roof of the office. This escapealso has a ladder to the roof
for the protection d workmen.

¢ The ME K Still Buildingis referred to in the report on build-
." of M.K.K. Plant

. NATURE OF THE Sor—OQwing to the filled-in naty
12 8GN Natire UJ. l.nl:.‘ pI‘op..

‘ ¥, the soil varies in different portlons of the plant. The
the entrance to the property on Trinity Street, and the hydra: south of Mill Street was many years ago reclaimed frompigg e;"i(:)):

the City of Toronto Waterworks Department are within easy fonto Bay, which at that time extended its shores many feet nor th

o the various buildi ngs which deliver water pressure. 0' 80 1oss o the vicinity of Mill Street, The &Il varies in composition, Pt

per square inch. : lay and partly sand, which has in many locations pits and water-
The Pumping Station of the British Acetones Toronto

pourses, necessitating foundations many feet in depth. The
takes water from the Toronto Harbour, and enables a pre Bearing occurs at a depth of from six to nine feet, and i el
100 lbs. per square inch to be delivered to any o the b

instances at a depth of three feet, a sufficientlyhigh bearing power
This is connected to various stand pipes throughout thep:

fas been obtained.
having hose racks on variousfloors. O
Thecod crushing system designed and ready to instal | 9!

PROTECTION OF PROPERTY—Owing to the volatile nature of the
for the prevention of the placing o explosivesin the coal

50 lvent manufactured it has been necessary to protect the property
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BRITISH ACETONES TORONTO, LIMITED

(V) Miscellaneous Buildings,
of which the drawings submitted give a description o the rfgpe
important parts of the work.

I. BUILDING FOR MANUFACTURING PURPOSES.

1. MILL BUILDING--The Mill consists of a four and one hgi¢
storey building of stone and brick construction. The floorsthrough.
out are doubled 73 lumber on wooden joists. These are carried py
box girders, which run across the building and are supported by
cast iron columns. This building consists of two sections known
as (1) the Mill, (2) the Mashing Section.

The only alteration to this building consists in the revision of
the second floor of the mashing section, as shown on Drawing No.
171.

The reconstruction of the floor referred to has been undertaken
for thefollowing reasons; The alterations in wooden construction
from time to time has left the floor in such a condition that it
neither prevents the water from penetrating the floor below, nor
alows the mash tuns to be protected by a circulation o air below
the floor. The existing wooden joists have been removed and re-
placed by steel work.

This supports an 134, splined plank floor with a %" floor over-
laid. Thisfloor is caked to make it watertight and drained to a
zentral gutter.

The mash tuns have been replaced by tuns of a larger capacity
aecause the existing tubs were unfit for use, and it was possiblein
reconstruction to build the 6,000 gal. tuns from the material in
stock instead of the smaller tuns formerly in use

The steel supports have been lowered and set between the sup-
porting box girders to permit the placing of the mash tuns as low
15 possible, thus facilitating the operations of the mashing depart-
nent.

2. FERMENTING BUILDING—This building is o brick construc-
don with monitor running the full length of the building. The
1pper floor and roof carried on wood joist suppo ted on light steel
vork. The platform or second floor of the building was limited
o the space occupied by the Fermenters, Cookers, and Y east Tubs.
Chree Fermenters were added to the west section o the building,

BUILDINGS

' . filling in the molasses pits below the floor level. Later, four Fer-
- menters wereinstalled south of the Cookersand Fermentersremov-

ing tanks and scale tanks occupying this space.  The platform

;.‘ around the fennenters was accordingly extended to suit the Fer-
* menting Tanks installed.

In addition to the enlargement of the Plant, the arrangement
o the building has been modified so that it is possible to obtain

i samples from the fermenter at a point between the operating floor

and the ground. This consists of a runway about three feet wide

" passing the full length of the Fermenter Building.

The Fermenting Building has been enlarged, the New Section
containing six Fermenters. This consists of the northerly fifty
feet of the building, formerly known as the Barrel Wash House,
and lies directly east of the Fermenter Rooms referred to. The
platform is placed in this building to correspond with the platform
in the main Fermentation Plant, and also a lower gallery midway
between platform and the concrete floor.

The new Fermenters referred to are set on concrete founda-
tions, which carry the sfeel | beams riveted to the bottom of the
Fermenter Tanks.

The new section of building has been united to the main fer-
menting section by means of interconnecting arches, which are
placed on each floor or gallery.

The Fermentation Building has been provided with a door at
either end, the west door leading to the roof of the steamfitters
shop and the east door to the fire escape leading to the yard, as
well as an interconnecting door between the two buildings.

The Cooker support which formerly consisted of wooden frame-
work, has been replaced by a structure of steel work supported on
columns which are braced to the supporting beams.

The footings consist of reinforced concrete which receive each
pair of columns and are placed midway between the tanks sup-
ported. This arrangement permits of the use of the space below
the cookers for location of coolers and interconnecting piping.

The installation of a system of cooking which meant the con-
necting together of the four cookers referred to, made it necessary
to erect rigid supports under the cookers.

The foundations were set between the cookers and brought to
the floor level, leaving the anchor bolts ready to receive the col-
umns supporting 24" | beams.
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The steel work was erected in place, the columns grouted ang
allowed to set, after which the tanks were wedged in position ang
wooden framework removed.

The fermentation section embraces the Seed Tank Room g4
Inoculating Room, which are located on the third and fourth flogrg
of the distillery (see Appendix A).

Ventilation of Fermenter Room is described in Appendix B,

3. FERMENTER FINISHING RooM—The alteration to this build-
ing by means of a brick wall provides for a storage room in addi-
tion to the Fermentation Section.

The upper floor, which was in bad condition, has been rebuilt,
the condition being due to the dampness in the building and ¢k
of ventilation.

4. DISTILLERY —A five-storey building is of steel frame egp-
struction and curtain walls of brick. The columns supporting the
floors and roof within the building are of cast iron having lugs
supporting the framing steel, which carries the floor joists and
floor.

No details of the properties o C.. section in the wall are ¢p
hand, and no plans of the foundation showing either the size of the
footing or value of the soil under each footing.

As the steel was heavily .loaded, it was deemed advisable to
carry al extra loads by independent supports, providing ample
footing under each column to support its load.

The sections of equipment supported comprised the following:
No. 2 Beer Still, Heater and Condenser for same, and the Acetone
Continuous Still. These were carried on steel framework, which
was connected into the steel work of the building, and steel columns
have been placed wherever desired to support the load on th foun-
dation.

5. LABORATORES—Wmn  the system of fermentation was en-
larged to its final proportion, the laboratory space was found to be
inadequate. |t became necessary to alter the space occupied by the
offices and draughting room to make the premises suitable for
laboratories, plans of which are shown on Drawing No. 114.

The ground floor has been converted into a Chemical Laboratory
to be used in connection .with distillation of acetone and manufac-
ture of M.EK.

BUILDINGS
r

- The upper floor has been altered to suit the condition of the
'Bacterlolog'lcai Process Laboratory. This section is connected to

B the second floor of the Distillery Building by means of a balcony,

L thus permitting attendants to passfrom the Labo atory to the Fer-
' menting Department without having interconnecting doorways be-
I tween the departments.
. The alteration of the building consists chiefly in benches, lock-
ers and fixtures suitable for laboratory work in addition to the
* plumbing required.

- The balcony referred to forms an additional fire escape for the
L Distillery Building second floor as well as the Laboratories. The
' said balcony is provided with a drop ladder at its easterly end.

II. BUILDINGS USED FOR STORAGE.

- 1. THE GRAIN ELEVATOR is constructed of heavy timber on
' pile foundations, with a superstructure of wooden framework,
" covered with corrugated iron. Eeyond the maintenance of the
| building and construction of any additional chutes, etc., required
. inthe handling of grain, there have been no structural alterations.

¢ 2. THE CoAL BUILDING is a frame construction with corrugated
“iron covering. This building has, owing to its age and heavy use,
- required the replacement of many of its timbers. The settlement
" due to the burning of posts made it necessary to replace structural
I members and level up the roof.

" It was decided that the lower supports of the structure should
" be removed and replaced by steel columns, and the members o the
. roof which have been strained or broken, replaced by new timbers.
. This work, due to the shutting down of the plant, has been stop-
. ped, as it was decided that reconstruction of any portion o the
. work should not be proceeded with until the purposes of various
¢ buildings were finally settled.

1 3. AL HANDLING EQUIPMENT —Dueto the large and increas-
' ing consumption o coal, it was decided to instal a system for
- handling and crushing the coa as it was received in cars. This
. system Was intended to operate as follows: The coa was to be
. delivered from the car through a track conveyor, to an apron
. feeder, thenceto a cod crusher, after which a bucket conveyor was
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provided to elevate the crushed cod to a loading hopper immedi-
ately above a weigh scale. Provision was made to removethe exigt-
ing scale south of the G.T.R. siding and reset same in the loeation
provided as a part of the coa handling equipment.

The operation of the coal handling equipment and weigh scale
were to be effected from a brick building constructed as a part of
the coa handling equipment.

Drawing No. 346 shows a block plan of the required building
for Cod Handling Equipment. The track hopper is located about
thirty feet west of Trinity Street, allowing a 60 ft. car to be placed
for unloading to the west of Trinity Street. The cars o cod are
placed west of the point, and allowed to run to the position of the
track hopper, which point isatthe lowest end of the siding. The
empty cars may be allowed to run over Trinity Street, and handled
by a shunting engine as required.

The building consists of:

(1) Pit containing hopper, crusher, conveyor and scale.

(2) Operating room or weigh house.

(3) Support for overhead machinery.

(4) Loading Hopper.

See Drawings No. 374 and 375.

(1) The pit is constructed entirely of reinforced concrete,
which is designed with retaining walls and concrete slabs. Owing
tothewater pressure dueto the condition of soil and relative height
of lake, this has made it necessary to treat the walls as retaining
walls and the floors as concrete slabs resisting the water pressure
due to depth. The walls contain in addltlon a weight of concrete
equal to the water displaced.

(2) The operating room consists of a one-storey brick building
having a 4-ply felt and gravel roof. Thefloor to be of plank sup-
ported on a framework of stedl.

(3) The support for overhead machinery consists of a frame-
work 6 X 6 pine timber 'covered with % sheeting and corrugated
iron. The loads not being excessive, the structure is of a simple
nature.

(4) The loading hopper, which has not been detailed, consists
of a rectangular bin constructed of steel with a mechanical dump-
ing device. This sets ¢n the four brick walls, which enclose the
scale, as shown in Drawing No. 375.

The cessation of the manufacture of acetone has shut df the
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. f'_ecty for Coad Handling Equipment, and the work for tHis

‘reason has not been proceeded with.

. 4. AUXILIARY ACETONE STORAGE TANKS are connected to the
L«hipping system by means o pipe lines.

. Thebuilding is o steel frame construction with corrugated iron
covering and Kalemein clad door. The footings are of concrete
and the floor under tanks is of reinforced concrete, the drainage
of which is open to the atmosphere to alow the evaporation of
fwaste.

. Thissteel work, as wel as al other steel work fabricated in the
iwork as erected in accordance with the By-laws of the Municipality
of Toronto.

© 5 SHIPPING AND DRUM CLEANING RoOOMS have undergone no
structural alterations other than the locating of Tin-clad Fire
‘Doors between the Shipping and Drum Cleaning Rooms as well as
‘between the Drum Cleaning Room and Storage Tank Room.

. The roof supports of this building have not been repaired, and
lare not in good structural condition.

_f, The roof consists of wooden joist construction carried on
trussed beams, which are supported from the walls to central
tposts in each of the buildings.

. Screen doors have been added to the south side of the building,
which enablesthe opening o the doors in hot weather to assist ven-
tilation, which is accomplished by means of skylights having large
‘openings to the roof, which are protected as described in report on
‘protection of wrowerty.

.6 ACETONE STORAGE BUILDING—Formerly Tank House No, 11
of Messrs. Gooderham and Woits, consists of a brick building hav-
iing a felt and gravel roof. The tanks used in Mill Street Tank
tHouse formerly occupied this building. These tanks were sup-
ported on brick piers, which run longitudinally throughout the
building, and to provide storage space for drums a 3' plank floor
dastened to 4 X 4 plates has been laid throughout. A doorway has
'been located, and provision made for the storage of two tiers of
tacetone drums.  The floor is about 18 below doorsill, which is at
ithe level of a lorry, and this enables the rolling in of drums to
either tier for storage without any equipment added for the pur-
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111. POWER BUILDINGS.

1. BoiLer Housg—The East Boiler House consists of brick
puildings Similar in construction to the low buildings already re-
ferred t0. The East Boiler House has not undergone any building .=
alterations other than brickwork necessary in maintenance of =

boilers.

The West Boiler House has been revised and contains in the
eastern Section of the building an engine room which is separated
from the boiler section by a metallie lath partition on wooden studs,

These are supported by a,brick wall about 4 feet high and simply . 1

form aprotection against dust for the machinery placed therein.

This bui din% has, similar to the other buildings, been ventilated -
y

by means of skylights as described under heading of "ventifation.""

2. ELECTRICAL SWITCH HOUSE (see Dwg. No. 285) consists of
a brick building fire proof throughout, which is located adjacent to
the Distillery. Itsconstruction isas follows: .

Walls are of brick throughout. Ventilation is obtained by
means of pipe inletsabout two feet above floor and an outlet_ eight
or ten feet high; and is protected in such a manner that water
eannot enter the building through the ventilators.

Windows are of wired glass in steel frames, having fusible

links on the tilting mash for fire protection.

Doors are of 134 Kalemein Clad doors having wired glass panel 4

above and Kalemein panel below.
Roof is of reinforced concrete covered with a 4-ply felt and
gravel roofing.

3. pump Housk, which is located at the southerly limit of Trin- ;_'i
ity Street at the intersectionof the Grand Trunk Right-Of-WaYr
is of brick construction and has undergone no structural alteration. 4

V. MISCELLANEOUS BUILDINGS.
1. OFFICES—The lack of office space in the office used by the

British Acetones Toronto Limited, for the first year and a half 3

of operation necessitated the erection of larger office accommoda-~
tion, Which was commenced as soon as Messrs. Gooderham & Worts
could give occupation of the barrel wash house; which was the
site chosen for an office building. :

650

BU LD NGS

F The building was two stories in height and had similar floor
mstruction to the other buildings described. The posts used in
struction were altered to suit the required plan, and the interior
tthe building trimmed with Georgia Pine sheeting on the ground
pr and White Pine on the upper floor.

tThe lower portion contained the Executive Offices and com-

gsed the Office of General Manager, Assistant General Manager,
tron, General Office Staff, and Mechanical Superintendent. The

per floor was occupied exclusively by the Engineering staff and
B office staff of that Department.

5. THE STEAMFITTERS’ SHOP occupies the room formerly used
3 the charcoal filter and storage tanks. The charcoal filters and
Sping were removed and the tanks isolated from the main room

Means of a 14" brick wall, which protected the Fitters' Shop

“ B the vapours from the storage tanks.

;3- WORKME_N’S LAVATORIES—The space formerly occupied for
prel storage in the cooperage department of Messrs. Gooderham

¥Worts has been converted into Timekeeper's and Foremen's

ices. The barrel paint shop has been altered to serve the pur-
ses of Workmen's Lavatories and Lunch Rooms and Locker

joms. These two sections of the plant have been united by means
@ an interconnecting door.

@ This section of the building has been isolated from the portion
Fthe plant under construction by means of a brick wall which
s placed acrossthe east end of.the building containing the work-
Jn’s lavatories. Thearchways connecting the present Stock Room
[ the Excise Room of Messrs. Gooderham & Worts have been
icked as shown. .

& The section for Timekeeper and Foreman provides an office
fRtich contains the time clock and telephone switchboard, and is

Bide the passageway leading to the workmen's lavatories.

'-The Foremen’s Room comprises a Lunch Room, which facesthe
psageway |eading to the workmen's rooms.  This permits the
‘gntification of workmen as they pass to and from their work.

- .eThere is also provided a wash room, containing lavatories and
gwer bath, and a room containing clothes lockers.
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THE METHYL ETHYL KETONE PLANT.
(See Drawings No. 101 and No. 166.)

GENERAL CONDITIONS—The group of buildil_lgS_ referred to jp _,
the report asthe M.EK. Plant has been erected 1n accordance wity,
the information received regarding the location and weight of the

equipment to be supported.

In consequence of the offer of Messrs. Gooderham & Worts to

place at our disposal the whole of their barrel wash house ang
cooperage, the location occupied by this building was chosen as 5
site for the plant referred to.

The choice o this site was influenced by the fact that the

space required for the smaller plant which was under considera-*

tion at that time was ample.

The subsequent arrangement of apparatus from time to time
made it impossible at any one time to arrange a complete layout
of the plant.

The arrangement of the plant provided for the location of the

acid plant on the northern section of the property set out for the
M.EK. plant.
This work was governed by the following conditions:

(1) The work had to be advanced as far as possible before. -

the cold weather set in. A ¥

(2) The brickwork in the concentrator required a minimum of
sixty to ninety days for the completion of the towers, after which
the packing and the lead burning had to be completed.

(3) The confined location of the building made it necessary to
dispose of the material on hand as rapidly as possible.

In consequence of these conditions it was necessary to work

overtime, which included night as well as Saturday afternoon and _|
Sunday work, and the completion of the work when theacid towers

were required has justified this assumption.

Son TesT—The soil on which the acid plant was erected proved
to be of the nature of soft wet clay. This portion of the property
is of g filled-in material, which has consolidated to a great extent
but which, OWing to the presence of water, has maintained its wet

clay nature. _ _
I n accordance with the by-laws o the City of Toronto a test

was made in the presence of the Building Inspector, who approved i
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e values placed upon the soil. The test consisted of a two-ton
eight on a platform which was balanced on a post 12 inches
fuare. The deflection noted in twenty-four hours was 83 inch, at
fhich point the load permanently settled. The load has therefore
pen distributed over an area sufficiently large to permit a bearing
pwer Of one and a half tons per square foot.

. PLANS AND SPECIFICATIONS—Plans and specifications were
pawn for the Acid Building. The specification embraced a gen-
al description of the work entailed in the subsequent erection of
e M.E.K. plant.
“The contracts let for this work comprise the following:
3 (1) Contracts by special agreement, drawn by the Architect
hd signed by the Owner and Contractor.
L (2) Sundry contracts under written order under the system
ged fOr purchases in the M.EK. Purchasing Department.
£ (3) Sundry instructions to trades under the Mechanical Super-
Wtendent given by Works Order under instructions from the Archi-
Wect.
- The contractsfor the Acid Building were drawn for the general
ntract, steelwork and tinsmithing trades. The terms of the
Wontract with the general contractors applied to all subsequent
Work handled by this contractor, the details of which are handled
inder the subject of Costs.

The work was divided to such an extent that it was found ad-
able to carry out portions of the work under written orders on
rm used in the M.E.K. Purchasing Department. Thiswasneces-
ry owing to the fact that small contracts did not warrant special
ntract forms being drawn, as well as the fact that immediate
liveries were obtained and records kept by the M.EK. Purchasing
partment, which assisted materially in the checking o invoices
nd the apportioning of costs to the various departments.
. The work was handled by workmen employed by the British
etones Toronto Limited, or by contractors working on a time and
terial basis, whose men are listed on the time clock o the British
cetones Toronto Limited. The order for this work was issued
) the form of a Works Order.

. . Cost DATA—The cost of construction is therefore compiled from
rée sources:
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(1) The purchasing orders.
(2) The general contractors statements.
(3) The Works Orders.

The purchasing orders were recorded in duplicate, and a sym.

mary Kept of the orders in card index form. These orders -¢op-
tained the prices quoted and the numbers listed on aceounts’ ag

they were paid. The departmental classification used throughout

the plant has been followedand enabled the segregation of cost to
various portions o the work.

The general contractor renders monthly a statement of materi-
als and labour, cost of plant, profit, etc., whichis checked by our
architect by means of a daily report based on the time sheet ren-
dered daily by the contractor and checked by timekeeper:

The daily time sheet, which is a form o recapitulation gheet,
records a list of workmen and wages which are distributed to the

various portions o the work by means of numbers which are :

given to the various jobs. The different trades on each job are
separated under letters used to designate the variety of work, thus
the cost of any section o work may be obtained.

The material has been apportioned by the architect to the vari-
ous jobs, and is subdivided i n the following manner: .

(1) Materials delivered specially to the individual obs

(2) Material bought and delivered into genetal stock and later -

apportioned to the job in proportion to the work done from day
to day.

Thetotal costs of work done by this contractor are computed by
listing labour, material, proportionate rate of cost of plant, work-

men's compensation and profit. These are apportioned to the build-

ing for which the work had been done.
The record from the cost clerk gives the total costs of material
and labour supplied to the buildings under Works Orders.
Thesummary o costsas compiled by the architect is submitted
under a section of the report listed ""Cost of Buildings."

DRraINS—The continual use of the plant has prohibited the rear-
rangement of the drainage system. It has therefore been necessary
to use the existing system, connecting new drains to the old system
from timeto time. The low level of the plant has to some extent
hampered the drainage of water from the floors. The existing tile
drains are in many cases flat, which has necessitated the altering
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the location of drains and introduction of means o cleaning
ins by use of sumps. The sumps have been constructed of con-
ete, permitting the water to flow into them, any solids are col-
seted in the pit, and the water allowed to flow through the tile
ipes leading from the sump to the main sewer.

. UNFINISHED CONDITION OF BuUILDING—The uncertain element
hich enters into a new work of the nature of the M.EK. Plant
left @ number of small details unfinished, owing to the fact
t the stoppage of the work.has not warranted their completion.

THE SULPHURIC ACID PLANT.
(See Drawings Nos. 103, 104, 105, 108, 112, 113, 167.)

- Thesite of theformer barrel wash house of Messrs. Gooderham

. Worts was chosen for the acid and methyl ethyl ketone plants.

'~ The brickwork of the acid towers was o such a nature that

xty to ninety days were required for completion, after which lead

ork and packing had to be done.

~ Seventeen days were allowed in which to complete the work on

e buildings and concrete foundations, which was accomplishedin

ie following manner:

- (1) Brickwork on south wallto be erected, scaffoldlngfrom the
isting floors and roof, the brickwork ready for steel roof on
ecember 22nd.

Work in north wall to be toothed in during the periods allowed

yr changing of scaffolding.

. Concrete forms to be built and piled outside of the building,

pady for use. ;

DESCRIPTION OF THE WORK —The work comprised the altera-
on of an entire building, retai ning the walls where possible. A
pw wall was built on the south boundary of the acid plant, and the
rth wall strengthened because of additional height to which the
u.n.wu:.n WwWas bU Ut: Ld.llll:u
[ The roof construction is of steel fabricated as shown on draw-
lgs No. 104-105, and covering is of corrugated galvanised iron.
~ The roofing materials are discussed in Appendix D of this
port.

. The acid tank house is of brick and steel construction, as
iown on Drawing No. 167.
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Foundations for the acid towers have been built of reinforceq

concrete, and have been designed to spread the load so that ig

will be uniformly distributed. This uniformly distributed 1oaq |

is taken at 2,500 lbs. to the square foot, owing to the soff clay
nature of the soil.
Foundations below grade are shown on dwgs. No. 102, and the

detail of foundations above grade on dwg. No. 113. _
As the work had to be done in the shortest possible time, two

sets of concrete forms were placed at an increased cost, which ig
referred to under the cost section of thisreport.

IncrEASE IN COST—The total cost of the work includes wages

paid for overtime, which exceeds the actual rate by $1,278.48, in
addition to , which would represent the cost of the additional

framework for building the two sets of foundations at one time,

M.EK. PLANT.

CATALYSER BUILDING consists of the following sections:
(1) Badger Distillation Section.

(2) Catalyser Room and Heat Interchanger Room.

(3) Furnace Room and Electrical Workshop.

These buildings all exist under one roof, being separated by
brick walls.

GENERAL ARRANGEMENT—Drawing No. 166 shows the relation
between the various portions of the Catalyser Building, which are
arranged in this manner for the following reasons: ]

(1) The apparatus in the Badger or western section 18 con-

trolled by operationsin the Chemical Department under the super-

vigion of the Chemical Laboratory.

(2) The Catalyser Room is operated and erected under tth
supervision of the Electrical Department, which has 2 v;*lorksh%g
located over the room referred to as furnace room. The gas
from the Badger section are kept isolated from the Catalyser
Room by means of the arrangement shown on drawing.

(3) The Heat Interchanger Room is located over the Catalyser
Room.

BADGER SECTION of the Catalyser Building has been erec_:ted ac-
cording to dwgs. No. 101, 115 to 120 and 290.
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L The work consists of steel and brick construction. The loads
gre carried by a steel framework supported by the enclosing walls
#1d columns which carry the superstructure.

. The steelwork consists of several contracts, and the arrange-
ment of the steework as It was completed is shown on dwgs. No.
115, 116, 117, 118, 119, 120 and 290.

. Theroof o the building over storage tanks in second floor has

A raised and supported on brick walls and steel shown on dwg.
No. 290.

" The entrance door to the MEEK. Plant is constructed of Kale-
mein, see dwg. No. 344, which arrangement provides for the re-
moval of any portion of the equipment in this section of the build-
..I

¢  Dwg. No. 366 shows the arrangement provided for the erection
of materials used in the salting plant. These materials were raised
to the third storey and conveyed to the floor below by means of a

: ‘,Utf’-‘- This method of handling was necessitated by the con-
estlon of plant and piping on the lower floors.

CATALYSER SECTION—Dwgs. Nos. 254, 255, 256 and 304
- This portion of buildings consists of the Catalyser Room and
PHeat Interchangers above, also the rooms used for oil burning

Ffumace, a part of the oil burning catalyser system, and the elec-
;'ical workshop.

E A corridor has heen arranged as shown on plan, which per-
its the entranc_e door to the Catalyser Building to open to the
iatmosphere, - This has been.fitted with a tinclad sliding door bear-

__ng the Underwriters’ |abel; 'thus the Catalyser Room has been
isolated from the Badger section.

E The east wall has been altered (using the existing masonry)
ndows have been bricked up between Switch House and Cata-
Jiyser Room, and new windows placed in upper section. The walls
garound the building have been carried up as parapet walls for fire

o

protection.

. The steelwork consists of skeleton framework supporting the
roof and upper ﬂ(_)or of the building, together with travelling cranes
3 sed for the shifting of the catalysers. The travelling cranes are
ot thg_Herbert Morris. Crane Company's manufacture, having a
‘tapacity of 114 tons, and operate the full length of the building.
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VENTILATION —The Catalyser Room is ventilated by means of
a Type D No. 1715 Keith Fan, having an approximate capacity of
5,000 cubic feet per minute, driven by a 3 H.P. motor. This fap g
placed at the top of a brick flue which exhausts the ar from the
Catalyser Room by means of ducts placed in the floor of the rogpy,
The ducts are located between the rows of catalysers, and o gy
ranged that the gas is taken away from the lower portion of 5y
around the catalysers.

The registers may be closed or opened to increase the draught
in any portion of the room, and the flues are proportioned in guch
a manner that when all registers are open the air will be receiveq
from al parts of the building with a uniform velocity. Dwg. No,

304 indicatestheform of the ducts, which are built of brick. Thege
are covered with reinforced concrete slabs, which have been made

in section and laid in position after the walls of the ducts have
been placed. The concretefloor islaid even with the surface of the
ducts. Thus the removal of any partion of the floor covering the
ductswould permit of any alteration with very slight disadvantages
to the operation of the plant.

The vertical flue is fitted with nozzles which spray water
through the flue gases, and the water passes to the drain with the
soluble gases in solution; the balance of the gas is discharged on
the roof.

This system has maintained ventilation, which has enabled
the removal of vitiated atmosphere.

The southern end of the huilding has been left in an unfinished
state, owing to the fact that (1) the full set of catalysers had not
been required or laid out. (2) The space was being used for the
oil burning system of catalysers, which had been set up and was
under construction but not in use. Accordingly, a small four-inch
ledge has been left, 2 feet high, to prevent the gases from flowing
to that portion of the building which has not been provided with
ventilation.

HEAT INTERCHANGER ROOM —The operation of heat interchang-
ers has been accomplished by means of an operating floor placed
above the catalyser room. The drips from the piping are caught
in trays, and thus kept from the catalysers below. |n addition to
this, the gases of the room below are more easily exhausted from
the building.
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. The floor has been covered on the under side with corrugated
galvanised iron, protecting exposed woodwork from direct flame.
- Dwg. No. 256 shows the location of the hollow tile partition
which has been built to prohibit the interchange of gases between
' the catalyser and heat interchanger rooms, at the same time per-
‘mittingthedaylight to be used in the catalyser room.
The lighting of the Heat Interchanger Room has been effected
' by means of skylights, which also serve for ventilation. These are
placed over the heat iuterchangers, and operated as desired.
. The Heat Interchanger Room opens to the outside atmosphere,
‘where by means of a balcony exit may be obtained to the roof of
§ the Switch House. In addition to this, an air door is provided to
 roof, where exit is obtained through pent house. Each exit is pro-
‘vided with a Kalemein door.

FURNACE RoOM for Qil Burning Equipment.

' This has not undergone any material alteration. The underside
B o joists in the room has been covered with a cement plaster on
' metallic lath, in accordance with Fire Underwriters' requirements.
. The floor has been left in an unfinished state pending the final in-
structions regarding drains, pipes below floor, ete., and for this
reason is incomplete.

. ELECTRICAL WORKSHOP— This consists mainly in the provision
L of racksand benches, etc., for accommodation o workmen. Light-

:ing and ventilation are obtained by means of additional skylight
-and window.

.- TRANSFORMER HOUSE has been constructed according to the
plans shown on dwg. No. 174. All work is of fireproof construc-

§ tion asshown, with Kalemein doorsand steel sash with wired glass.

. STILL BUILDING—Dwgs. No. 221 to 228, 315, 379.

. The Stillsfor Primary Butyl, Secondary Butyl and M.EK. are
tprovided for in a brick building shown as Still Building in block
iplan No. 101. This building has been completed according to dwgs.
i Nos, 221 to 228, 315 and 379. The building is of brick and steel

construction, with plank floors, similar to the construction used in

‘the M.EK. Catalyser Building.
. Thefront of the building is built in such a manner asto alow
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all the glass possible, thus providing for an escape of gases in case
of an explosion. This isaccomplished by framework set in between

the piers, having a series of doors placed on the floor level, with
tilting window Sash over the transome bar and panelled woodwork
covering the frame of the buildings, as shown on dwg. No. 379,

A fire escape has been erected as shown on dwe. I_\To. 379. This
fire escape has been built in accordance with Ontario Factory In-

tors’ Specification.
e P v necessary to place an additional building to

hold the three Stills now on Trinity Street, the unused space to the
east of the Still Building would be sufficient to permit the installa-
tion.

TANK HouseE—See dwgs. Nos. 280, 281, 284. o
The building to the north of the Still Building is utilised for the

enclosing of 18 tanks, and referred to as Mill Street Tank House. .

The alteration of this building consists chiefly in structural pro-
vision for the support of roofs and tanks on steel framing.

The existing roof in the northern section of the building has
been carried by a row of steel columns supporting a steel beam,
which carries theendsof theexisting roof joists.

The centre portion Of thebuilding has been altered to permit of
the elevation of 4 copper tanks above the tanks already provided
for'The existing building has been altered to permit the use of a
second storey as shown on dwg. No. 284; The steelwork carries:
the central and north portion o the upper section of the roof. The
southern section Of the roof joists as well as the floor around the
upper row of tanks is carried on temporary framework of 2 X 6
studs at 16” on centres. These rest on a trussed beam of wooden
construction Which iscarried by the existing wooden posts.

The exposed walls Of the monitor are covered with corrugated
galvanised iron as indicated on drawings, and south wall is pro-
vided With windows as shown with 134" tilting sash. :

This section Of the building has been |eftin an unfinished state,
owing to the fact that there was a possibility of placing a S?‘?f{nd
still building next to the one provided, in which case the existing
walls would have been removed, and the new wall would pro_v%de
support for the floor and wall supported by the temporary partition
referred to. :
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i CATALYST MANUFACTURING RooMs—Dwg. No. 339 shows sec-
E tion and elevation of the rooms set apart for manufacture of First

4 F and Third Stage catalyst.

The western portion of warehouse on the north side of Mill
. Street has been altered by dividing it into two sections, as shown on
E Block Plan No. 101. The portion to the east of catalyser manufac-
¢ turing rooms has been used for the storage of building materials
| throughout the work.

. _The catalyst manufacturing rooms have been altered to pro-
- vide that all walls shall be fireproof and wooden posts removed.
L The roof has therefore been supported as shown in gwg. No. 399
- by 2 steel beam which carriesthe load to the brick walls.

E The windows are constructed of steel with wired plate glass,
¢ having a tilting sash in each window.

. The roof has been isolated from chimney by means of concrete
- filling, and the beams resting on the wall containing the flues have
- been packed into thewall with an insulation of 2 asbestos fibre, and
t kept at least 187 away from flues.

. The furnaces have been erected aceording t0 drawings submit-
i ted by the Engineering Department, the construction being of fire-
L brick dipped in fireclay. All joints are laid thin and all brick-
1 work shaped or cut to forms required for installation of burners.
The openings between the catalyser and storage room have been

| hung with tinelad sliding doors in accordance with the Fire Under-
& writers' requirements.

4

APPENDIX "A™

~ The Seed Tank and Inoculating Section was originally located
E in the Fermentation Section.

The floor of this section was strengthened to carry the Tanks in
| question; later, this number was increased and additional support
.provided for the floor. The Inoculating Section was raised above
the Fermenter and supported as shown on Drawing No. 27.

_ This provided for three inoculators and mashing kettle, allow-
ing also a small testing room, as shown. It was found, however,
- that the number of seed tanks was inadequate, and therefore the
-only position available was in the distillery section over the

& molasses evaporator.

The third and fourth floors have therefore been supported to
carry the load placed. The material used was salvaged from other
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portions of the plant, and the floor supported on steel girdel;s and

columns which extend to the ground floor as shown on Drawing’ E

No. 139. Where the steel girders were not sufficiently strong
small -H columns were placed as struts, thus providing amplé
strength to carry the floor joists.

Thecolumns of the building wereof cast iron with cast brackets
supporting the steel braces, which crossed the wall In this section
of the building. Therewasnoinfo mation asto the material in the
wall, nor astothesizeof thefoundation of the building, and it wag
'therefore inadvisable to place any additional load on the building,

The supports provide that all additional heavy loads placed in.
the building shall have their loads carried to the foundation inde-
pendently of thesteel framework.

APPENDIX "B!"
VENTILATION OF BUILDINGS.

Theventilation of various buildings has been handled by either
mechanical ventilators or delivery of fresh air into the building by
means of a fan. r .

FERMENTING ROOM —The ventilation of the Fermenting Room
has not been satisfactory," which is entirely due to the fact that
the Fermenters which had a tremendously large radiating surface,
weresubject to variationsin temperature. This temperature when.
fermenter was steaming was that of live steam, which discharged
into the atmosphere at 15 lbs. pressure.
temperature was reduced to 98° F. From thisit will be seen that
the solution of the problem for one set of conditions would not
apply to the room as a whole; furthermore, the necessity of having
an intermediate gallery between the upper and lower floors made
the ventilation of the whole building impossible.

Fresh air was discharged on the working floor at various points ,
which, although it did not solve the problem, aided materially in
making the room habitable.

SEED TANK ROOM—This presented the same problem, and was
treated in the same manner, discharging fresh air into the centre
of the room at atmospheric temperature, thus causing a circulation
of air.
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APPENDIX “D.”
ROOFING MATERIALSFOR ACID BUILDING.

The materials available for roofing of Acid Building were con-
idered fully and consisted of the following:
f 1 Corrugated galvanised iron.
. 2. Corrugated asbestos roofing. Asbestos Manufacturing Co,
achine, Que.

663



BRITISH ACETONES TORONTO, LIMITED

Co.

caused by obtaining the others, as well as the fact that galvanizeq
iron could be supplied and applied by any tinsmith, and could be
delivered immediately.

Asbestos corrugated. roofing has fire resisting qualities ang
under a direct flame the composition breaks at high temperature,
otherwise this material would be serviceable.

Asbestos corrugated roofing has fire resisting qualities put - 1

cemented a three-ply asbestos paper with a cement of a bituminous
nature. The action of direct flame causes this cement to melt and
the asbestos to separate from the corrugated metal. AsS an insu-
lating material there is a distinct advantage of the Asbestos Pro-
tected Metal over other materials, especialyin this climate where
condensation is a difficult matter to handle. The differencecf tem-
perature between theinterior of the building and the outsideair in
cold weather issuch that the substances which do not insulate from

cold have a tendency to permit condensate on theinside of all ex- . .

posed walls and roof, and this is a detriment when sulphur dioxide
gasis given of in the atmosphere or vapors of sulphuric acid. =

The corrugated covering has been protected from acid by lead
paint. The condensate, nevertheless, is an objectionable feature

in extremely cold weather, but as the speed of the work wasan im-~ -

portant factor, it was impossible to wait' one month to receivethe
material which was not available in Canada

COSTS OF BUILDINGS.

The summary of costs o buildings erected as a part of the
Methyl Ethyl Ketone Plant is submitted herewith. The method of
arriving at the various valuations placed upon the work have been
referred to in the report on buildings of the M.EK. Plant under
the heading of "' Costs.™

The comparison of the estimate of buildings required for the
purpose, with thelist of buildings erected, will show that the =ti-
mate submitted did not contain the following:

(1) Qil Tank.

(2) Acid Tank House.
(3) Transformer House.
(4) M.EK. Tank House.

3. Asbestos Protected Metal, manufactured by Johns,Manville

Of these materials.the first was chosen because of the delay-_”‘ :

BUILDINGS

(5 M.EK. still Building.
(6) Catalyst Manufacturing Rooms.

- Acip LANT—The size of the Acid Plant, which was approxi-
smated per cubic foot of building space, was based on the informal
Hion available at the time the estimate was made, since then the
Lstorage capacity required for the weak and strong acid has neces-
isitated the addition of a tank house which involved a cost of
$54,009.83.
©  Thecost of footings for equipment which amount to $8, 685. 34,
‘include the foundations for Sulphuric Acid Concentrator, which ex-
itend to a height of nine feet above the grade line, and which were
inot included.in the original estimates. Inaddition to this, the soft
B nature of the soil necessitated an expenditure, which could not be
estimated in the original estimate unless the site of the plant had
ibeen selected at the time the estimate was made, and foundations
B designed before being estimated on.

- It will also be noted that the buildings which have been con-
tverted for the use of the Acid Plant include the demolition of exist-
ing construction, which involved a cost of $709. 69.

. The necessity for overtime work has added to the actual cost
B of the work the sum of $1, 278. 48, which was not considered in the
‘statement of estimated costs.

~ Eliminating from the cost of the Acid Building as set forth in
statement of Costs, the amounts charged for work ngt set forth in

estimate, the comparison of costs will be shown in the following
statement:

“}I‘otal chargesin Acid Building and equipment foundations

$27,676.33
Work not included in original estimates: —

Cost of equipment foundation $8,685.34
Cost of additional tank house 4,009.83
Cost of demolition of old building ... 109.69

Extra charge due to overtime 1,278.48 14,683.34

$12,992.99
‘The amount estimated for a building of steel frame and

corrugated covering was -. $14,022.49

. MEK. PLANT—The cost of the buildings of the M.EK. Plant
as originally laid out, did not include the Transformer House,
M.E.K. Tank House, Still Building, nor Catalyst Manufacturing
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Rooms. Each of these buildings presented a separate problem ag

the plant was developed.

The necessity for a Transformer House was settled for the

limits set by the fact that current was received at high voltage,
This will be dealt with more fully by the Electrical Engineer.

winter and due to weather conditions, demanded a great deal of
Sunday work and overtime;

The Still Building, Tank House and Catalyst Manufacturing
Rooms have their costs separated, as shown 1IN the enclosed state-

ment.

proposed to handle the distillation by the stills in Trinity Street, -

thelimitation of which however will be described by the Engineer-

in-Chief.
An examination of thelayout of the plant submitted in Septem-

ber, 1917, will show that the estimate of cost for the M.EEK. build~ -

ing was based on the space oceupied as 40 X 75 ft. in area
The following statement shows the relation between the esti-
mated and final costs of the Catalyser Building:

Items not included in estimate: —

1 Demolition of old building ... $2,000.00
2. Travelling Crane ... " 748.00
3. Skylight over H. I. Room ..o 579.18
4 (a). Drains as part of Equipment ... 1,402.56
(b)Y, DEaliE . somamirms o me e 99.00
5. Plastering . ... 336.23
6. Electrical Workshop 858.64
$6,023.61
Support for egnipment estimated at $2500 in absence
of data, weight of apparatus and nature of soil.
Actua cost $4,682.16 iicennsepannaniunnemn Difference 2,132.00

Increase in cost due to the following causes. —

(1) Occupation d area 6,500 sg. ft. instead of 3,700 sq. ft.
as shown on drawings.

(2) The support of heavy equipment and steel storage tanks
on second floor instead of ground floor as originaly

estimated.
(3) Increasein cost dueto increase in wages and material as

shown in Table of Wages and Material costs for various
years.
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type of building was defined by By-law as well as by the Company -
installing the electric service. This work was handled in mig- -

These were not included in the original costs, as it was '

~ fbis has mcreased the cost 05 labour, about °

BUILDINGS

L (4) Increasein cost due to the unsettled nature d tha work.

“ (5} The cost of ventilating system necessary for Catalyser
Room.

E (6) Thecost of providing Heat Interchanger Room and fioor-

- ing over same. 9,017.29
mbunt of original estimate ......ccoeeeeee T e e T e 18,401.00
Bcunt for Items V. and V1. in SChedule Of COSES wmemcnn: $35,573.90

E The cost of building during theperiod of the War has materially
Skreased ; this has been shown by the gradual advance in prices of

pterial as well as by the change in rate of wages paid to the
ious classesof workmen. The scarcity of labour has decreased
e efficiency o the buildings trades; this is explained by the fact

at it was ng; possible . . selection 8f the best workmen.

r&addltlon to the

crease in cost of wages an matenal as set fo in the follow-

r table:

11VE CosST OF LaBOR IN VARIOUS BUILDING TRADES DURING

THE WAR.
: Rate of Wages per Hour.
: E ‘Pre-War 1916 1917, 1918 1919 Increase.
% May i may
lgpenters 45c. 4bc. bbc. 60c. . 6bc. 44% %
® - . : Aung.
65c.
May 1 Jan. 1
cklayers 62%e. 62%ec 62%c. 87l%e. T2%e. 16 %
_ Aug. 28
borers 30c. 85-40c. .  40ec. 45c. 45¢. 50 %
Lossin efficieney due to scarcity of Iabour UV || B 1

ERUERATME6O5T QoM ATERAftg

Increase.
ber (based on
st of pine) ... $30.00 $52.00 $60.00 . $6500 per M. 116%
koo 9.00 14.00 16.00 1700 per M. 88%
€ ¢ e 1.10 increase 0 '1.80 per ton. 72%-
d . .80 increase 0 135 per ton. 6%
ent 175 increase 0 296 per bhl.  70%
e 8.00 1500 per ton. 8734%

From thisit will be seen that the price of work in various trades
has been increased as follows:—
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Increase;
Concrete—Based on cost of labor, stone, sand, cement. 60,
Brickwork —Bases on cost of bricklayers, laborers, sand, cement and lime 5goz,

Carpentry — Based on carpenters’ wages and cost of lumber 5%
Steelwork — Eased on contractors estimate, figures of cost very uncer-
tain as prices vary from day to day. 1259,

The cost of handling building work during cold weather has a
tendency to increase the costs, viz.: from 10 to 30%, according to
the nature of the work. From the foregoing figures and assump-
tions i t may be assumed that in normal times work similar to that
undertaken by the British Acetones, Toronto, Limited, would cost
40% to 50% of the costs presented herewith.

I. COST OF ACID BUILDING.

James A. Wickett, Ltd. Carpentry ..ooeveenenes $ 1,066.55

Masonry, Drains, ete. ... 11, 137.85

.Glazing . KOy

Hardware 57.47

Wrecking . 700, 69
———  $13,001.97
Dominion Bridge €o.  Steel . oo 2,675.00
Wheeler & Bain. Tinsmithing . ... 1,243.00
Robinson Bros. Painting, ete. ... 435.45
J. A. Larkin. RoofHe i covnnuyernansspresans 129.01
British Acetones. GIABIID o o compuminsnmssomi Ao 49.00
Heating . 178.86
$17,712.29

II. COST OF FOUNDATIONS FOR ACID CONCENTRATOR.
James A. Wickett, Ltd. Concrete . $8,418-59_
British Acetones. ST TR D S ooty 266.76
$8,685.34

IT1. COST OF PLACING OIL TANK.

James A. Wickett, Ltd. Concrete and Masonry $1,210.70
Dominion Bridge Co.  Steel . s 78.00
$1,288.70

IV. TRANSFORMER HOUSE.

James A. Wickett, Ltd. EXxcavation ..o $ 20406
Masonry . e 1,911.89
Carpentry . 219.76
Wrecking . 22.57
Drains. ... 25.36
Preparation . ................. 195.73
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$2,579.87.
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Dominion Bridge Co. Steel . 129. 20
. A. Larkin, Roofing . 37.00
A. B. Ormsby. Fireproof Doors and Windows .............. 413.50
2obinson Bros. Painting . 45,10
British Acetones. Glazing 1870
$3,292.87

l: CATALYSER BUILDING.

sulphuric Section, Salting Plant, Catalyser Room, and Heat Intercbanger
m. Furnace Room, Electrical Workshop, etc.:

James A. Wickett, Ltd. EXCaVation ..ceeessesseuseee T74. 46
V[F=''0] o] Y/ — 11, 389. 88
Carpentry 4,063.78
Wrecking ... 2,000.00
Scaffolding .. 1,249. 73
(D] =T 1SS 1, 402. 56
Plaster .oeeesseseseans 336.23
Hardware ...cccceeeceeeeeeneens 137. 12
21,353. 76
Donumon Bndge Co.  Stedl e 6,506.09
W. E. Dillon. Sheet Metal - 525. 00
ST7AYA LT )| S— 9%. 00
1 620. 00
0. Torrence & Co. Whitewashing ................ 66.40
- 16.80
.20
Reid & Brown. (O T e R — 10.25
"H. Morris Crane Co. 2-13% ton Cranes ........... 748.00
A. B. Ormsby. Fireprofing Doors, etec... 485.20
J. A. Larkin, Roofing 795. 46
‘British Acetones. Drains «ssseseeaeeees .00
3 Glazing 50. 00
Welding 138
E 150. 38
Robinson Bros. 129. 40
$30, H1. 74
1. EQUIPMENT FOUNDATIONS.
‘James A. Wickett, Ltd Carpentry and Masonry ........................ 4,198 49
Domrnlon Bridge Co. Steel 433,67
#4,632 16
II. ELECTRICAL WORKSHOP.
~James A. Wickett, Ltd Carpentry and Masonry ........... $358. 64
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VIII. SWITCH HOUSE.

James A. Wickett. Ltd.

- J. A. Larkin,

1¥. MILL STREET TANK HOUSE.

James A. Wickett. Litd.

Dominion Bridge Co.
Robinson Bros.
Graham & Travers.
4. A. Larkin,

X. STILL BUILDING.

James A. Wickett. Ltd.

Dominion Bridge Co
Gamble & Travis
Bitish Acetones.
Robinson Bros.

J. A. Larkin.
Robinson Bros.

A. B. Ormsby.

(V5 0] YR —— 66.79
Carpentry .. - e 581 @
Hardware. etc............ 271.24
Cinders..ceeeeeeeeeaeeeeenns 2.20
€06.15
TinsMithing «eeeeeeeeesenenn. %.06
——— e
$721.20
—_——————
Masonry - - e 2633
Carpentry 2,668.56
Excavation.......... o 59, 53
Hardware ....eeeeeeeeennnens 73.60
WrecKing .eceeeeeeseeusenees 811. 12
Drains -. . wececoerecereeenne 24. 38
RS 6,631.12
SHEE] - .. erceeneemereeeseereiares o 4,200.00
Painting .. ; 137.60
Removing F|xtures ................................ DA
Roofing . - 149.93
$11,139.19
Excavation ..ooeeeeeeee 330.64
Masonry - . e 10.044.38
Carpentry .. .. .. 6,278.15
Wrecking 1,292.67
Forms .. 80.00
Cinder Fill 6L 22
Preparation .. 73.41
Hoisting maIenaI for
other trades ............ 21
Drains .- . ceorcrerensennen. 178.93
Hardware .. .. coeioeeeee 39%9. 69
18,764.20
- Steel . 4,210.00
Plumbl ng unf|n|shed ............................ 3176 -
Stee! .. . ... 12598
Painting 541.15
ROOFING - -+ o e 154,13
(€11 [ oo [ 218.00
Painting. Steel 259.33
Fireproof doors 246.00
$24,549.85

—
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: X1. CATALYST MANUFACTURING ROOMS

James A. Wiekett, Ltd. Excavation .. .. ..ot 699.70

1Y/ =503 [ VA 318091

(Sl ST esm——— 476.49

Wrecking .e.ceeeeeeeceeecenes 517.18

(D] =] ¢ £ Y 37.78
4,912.16
Robinson Bros. Painting - - 177.00
Dominion Bridge Co.  Steel .. .. e 12332
A. B..Ormsby. Fire Doors 245. 80
British Acetones 275
$5,501 03

SUMMARY OF COSTS OF BUILDINGS FOR ACID AND M.E.K. PLANTS

Approved :
E. METCALFE SHAW.
Engineer&-Chief .
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Equipment
Foundations  Buildings
:L ACID PLANT—
3 Concentrator . ..o, $8,685. 34 $17,712.29
Panle o spene o oo weam 1,288.70
$19, 000. 99
3 $3.685. 34 8686.A
2. MEK. PLANT— §27,680.58
Transformer HOUSE ....coceeeeeeeererarnenes $3,222.87
Catalyser Building s .63 16 30,841.74
Electric Switch House ..... 53, 64
Switeh HOUSE ..o
Tank HOUSE oo n%%g
Still Building == 24.509.85
Catalyser Mfg Room ---rseemmsenees 550103
M 63216 37693452
4,632.16
$31, 566. 68
$109, 253. 01
UILDINGS $19. 000. 9
76,934.62
! —  $%9%51
QUIPMENT FOUNDATIONS ... $ 8,685.34
$4,632.16  13,317.50
$109,253.01

W. CHARLES COLLETT,

Architect
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BALANCE SHEET.

1 Based on Trial Balance November 80th, 1918, with S ocks added as determined
to February 28th, 1919,

ASSETS—

Accounts Recavable $ 128,833.27
Cash and Bank Deposits 79,657.21
Plant and Equipment, including alterations to Buildings ... 1,103 178 45
Storeson hand—
Acetone $ 41,970
Butyl . 1,741,169.43
YEX . 583D
Supplies ... 47,222.08
Corn. 299,447.79
Cod . .. 5NN 2209010
3, 53, 68 03
. LIABILITIES—
3 [.MB Advances .. $3 31, 315.45
- Accounts Payable 12,405.40
’ Drums . 2 51283 3,376,233.73

$ 156,374.30

PRODUCTION.
PropucTION Cost.  (No charge for Capital and Directorships).
Corn . $2,605,933.72==69.5% of total cost
. Codl . 256,663.11— 680 « «
Factory Expenses ....... $0018L %
Less Stores ceeeveeeeeena 47,222.08
_ 312,95944= 83 « <«
Overhead EXPEeNSES -eco-vveeeevercmencoreeneav 4751727= 1P « «“
Wages . 529,515.11=14.1% “ ¢ *
$3,752,578.65
PRODUCTION —
Acetone . . 5 74.285 |bs.
Butyl . 11,814, 271 lbs. )
17,558,556 |bs
Total Production e 17,568, 566 |bs.
Total Qost $3,752,578.65
Cost per 1b. 21372 cents.
Cogt per ton $427. 44

677



BRITISH ACETONES TCRONTO, LIMITED

IS IT POSSIBLE TO RUN THE BRITISH ACETONES,
TORONTO, ASA COMMERCIAL PROPOSITION?

NEGLECTING CAPITAL AND MANAGEMENT CHARGES, THE COST oF
ACETONE AND BUTYL ALCOHOL DURING THE YEARS 1916, 1917
AND 1918, HAS BEEN 21.372 CENTS PER LB.

This represents the cost during the War period when the
prices of materials and labour were exceptionally high. Corn has
ranged from 91 cents to $2.39 per bushel (see M.EK. report Sep-
tember 15th, 1917, the average price being $1.52 per bushel.

Whilst it is certain that the cost o wages and material will not
return to the old rates, it is equally certain that they will not be
maintained at the War rate.

Now, considering the effect of reduced costs, the most important
of these will bein connectionwith corn, and in view of thefact that
it has frequently been aslow as 40c. per bushd, it is not unreason-
able to assume that after the present shortage has been supplied,
afigureof 65¢. per bushel may be safely counted on. A reduction,
therefore, of the price of corn from $1.25 to 65¢. means a reduction
of 57.2% of the cost o corn, or taking 100 as the total cost of pro-

~duction, 57.2% of the corn cost of 69.5% equal to 39.75% will be de-
ducted from thetotal cost.

Cod has cost during the War an average of $6.70 per ton, and
a reduction of at least one-third o 6.8% may be counted on in this
respect, making say 2.3 again df the total 100 cost.

Factory expenses have been necessarily-very high owing to the
experimental nature of the whole processin its early stages, and
the amount of 8.3 figured on the production cost can be safely re-
duced by 3.95. Wages are most likely to remain somewhere near
their present cost, but it may be expected that increased efficiency
and a slight reduction in the price o labour will take 2.1 df the
14.1 dueto thisitem.

PrRODUCTION CCHSNAR  CosT=100. Peace

War Cost Peace Time Time
1916-1918. Reduction. Cost.

COorn e e e 69.5 39.75 29.75
Codl .. o 638 23 45
Factory Expenses ... 8.3 395 435
Overhead Expenses ... 13 00 13.
Wages... . e 141 21 120
100.0 481 51.9
678
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51.9% of the War time production cost of 21.372 cents makes

$11.09 cents per Ib. asthe probable peace time cost per |b. o acetone
t and butyl dcohol.

Up to this point it has been shown that acetone and buty! alco-

 hol can be produced at a uniform cost of 11.09 cents per Ib. and it
3 will beshown further onthat an additional cost of $17,000for cata-

lysers; $3,494 for electric equipment for completing the 36 catalys-

L ers, $2397547 for completing 54 catalysers with automatic con-
E trols, etc. ; and $5,000 for completing the acid concentration equip-

ment, making a total cost of $49,469.47 necessary to complete the
whole equipment, will put the plant in order for the production of
2,500 tons o acetone and 4,000 tons of methyl ethyl ketone per

£ year.

It seems possible that a market may be found in the United

i Statesfor about 1,000 tons of butyl alcohol yearly, but unless some
i new use for this substance is found, no alternative seems possible
¢ but to convert 4,000, if not 5000 tons of it into methyl ethyl
¢ ketone.

This substance seems to be as effective as acetone in the pro-

¢ duction o cordite, and it appears to have some exceptionally good
. properties as a solvent in connection with high grade varnish.

i Quite apart from its special valuefor aeroplane work, the fact that

i it can be used in the production of very high quality varnish seems
- to indicate that it ought not to be difficult to find a ready market
| atagood price.

i CONVERSION OF BUTYL ALCOHOL INTO METHYL ETHYL

KETONE.
Total yearly Production of Butyl Alcohol, 5,000 tons.

Data obtained during the working of the M.EK. plant and
given in the sectional reports shows that an actual conversion of

f 75% was madefrom butyl alcohol into methyl ethyl ketone.

In regular working-and with theimproyements suggested by ex-

perience which were being installed, it is probable that 80% of the
' 5,000 tons of butyl acohol or 4,000 tons of methyl ethyl ketone
£ - would have been produced.
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CONVERSION OF BUTYL ALOOHOL INTO METHYL ETHYL KETong, '

Labour, 40 men $60,000.00
Catalyst ... .. .35.000.00
Electric Current . . 48,000.00
Fuel Oil 7,275.00
Steam ... .. 10,000.00
Renewals and Repairs 28,000.00
General Expenses 20,000.00
Cost of H2S04 12,000.00

$220,275.00

Thisisequal toa cost of 2.75¢. per Ib. (Thesefiguresarebased
on experience in working the plant).

5 lbs. of butyl alcohol will produce 4 Ibs. of methyl ethyl ketone,
so that the cost of raw material (butyl alcohol) for producing one
Ib. of M.E.K. will be11.09 x 5/4=18.86¢c. Adding to this2.75¢. (the
cost of conversion), theactual first cost of methyl ethyl ketone will
be 16.61c. per Ib.

CAPITAL, MANAGEMENT AND ROYALTY CHARGES.
Assuming the business to be capitalised at $2,500,000.00.

Interest, 744 % on $2,500,000.00 ............ $187,500.00
Amortisation 10% on $2,500,000.00 ... 250,000.00
Management 1% on $2,500,000.00 ......... 25,000.00
Rates and Taxes, including Business Tax  16,000.00
Insurance... .. ... ’ 13,920.00
Royalties—14 of L cent per lb . ... 65,000.00 .
Yearly charges $557,420.00

With an output of 13,000,000 Ibs. of solvent, this will add 429
cents to the first cost of 11.09 cents and 16.61 cents for Acetone
and M.EK. respectively. This fixes a minimum selling price of
15.38 cents for Acetone and 20.9 centsfor M.EK. per Ib.

(D) Isthesudden break from 25%* cents per Ib. in the United
Statesto 15** cents due to unloading, or will thelatter be a normal
price?

*January price New York.

“**March price New' YorKk. N
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(2) What is the prospect of the process being worked in the

. States?

. (3) Can a contract be made with the Imperial Government for

. Acetone and M.EK.?

(4) What market istherefor Acetone and M.EK.?
(5) Will the special value of M.E.K. for aeroplane and high

'~ class varnish find a market for 4,000 tons?

SUMMARY.

Acetone asked for by the Imperial Government in 15

months 250 tons
Acetone actually delivered in 15 months ... 1,080 tons
Acetone actually delivered to November 30, 1918 2,830 tons
Rate dof yearly output November 11,1919, Acetone 2,500
Estimated yearly output of M.EK., 1919 4,000

(No charge being made for Capital and Directorship.)
Actual cost of producing Acetone and Butyl Al-

cohol during the War

Cost of producing Acetone and Butyl Alcohol

21.372¢. per lb.

in future 11.09 c per Ib.

Cost of producing M.EK. in future e 16.61 c. per Ib.
Cost in future including Capital and Directorship charges:

Acetone .. - 15.09 c. per Ib.

MEK. ... . 2061 c. per Ib.

Canada produced 78 per cent. of the Acetone madeinthe British
Empire, o which the British Acetones produced 75 per cent.
Actual Acetone output during the War by the British Acetones.
Toronto:
58 PER CENT. OF OUTPUT OF BRITISH EMPIRE.

GENERAL REVIEW OF OPERATIONS, EXPENDITURES
AND RESULTS.

The success achieved by the British Acetones Toronto, Limited,
has been due to the methods adopted. These may be summarised
under the following heads:
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(1) MANAGEMENT.

MaNAGEMENT—The excellent results obtained at Toronto are
evidence on this point. It is perhaps well to emphasizethree feg-
turesd importance:

(1) Almost entire freedom o initiative was allowed to every
man holding a responsible post, so long as he worked hard, showed
results, and was amenabl e to suggestion.

(2) The happy combination of capable business control and
highly trained specialists.

(3) Redlisation that the firing line began right inside the
Works.

I t should be mentioned that the headsd four departments were
graduates of the Toronto University, d which Colond Gooderham
Is a Governor. Captain A. E. Gooderham, who was entirely in
charge in the absence of the Managing Director, undertook the
general management of the Works and offices J. H. Parkin,
B.A.Sc., M.E. Assoc. Mem. Am. Soc. M.E,, released from most of his
duties as lecturer on Engineering at the University, was in charge
of the mechanical department and designed and arranged details as
well as general plant layouts. D. J. Thomson, B.A.Se., demon-
strator in Engineering at the University and instructor at the To-
ronto Technical School, handled the electrical work, and W. Charles
Collett, B.A.Sc., took charge o all building operations. The sec-
tional reports written by .them testify to their knowledge, ability
and thoroughness.

The University o Toronto laid the foundations for much of the
successof the British Acetones, Toronto, in training these gentle-
men.

(2) METHODS.
These can be classed under four heads:

PROCESS METHODS---Methods in relation to the processes.

Whilst very full knowledge d the chemical questions arising in
the Weizmann process was supplied by the chemists who were sent
out from England, the mechanical arrangements for working the
process were changed from the English system o discontinuous to
an almost continuous system, and in this matter the very large ex-
perience o the writer on similar change o methods in various in-
dustries enabled-a system of working to be accomplished, which
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s characterised by two main features, continuity and a positive
etion. Theseare fully dealt with in the accompanying report.

. COoNTROL METHODS—Methods applied to systems of manage-
ent and control.

i These are fully explained in the reports by the chemists in
garge o the operations in their departments. The Fermentation
epartment, under the control of Mr. Speakman, offered a particu-
rly good fidd for systematic working, and a careful investigation
il show thisto be a mode for work of a similar kind. Another
cellent example of systematic management and record was in
bnnection with the Electrical Department under Mr. Thomson.

METHODSIN RELATION TO LABOUR—Mehods in connection with
e workers.

Employment o Women—Mrs. Bowes, a lady well qualified for
be post d matron, secured the services of a staff of 40 workers,
parly all & whom were of good socia position, and proved to be
body of extre_mglailJ capable and conscientious workers. It was
brticularly noticeablethat the effect of having refined women in
e Fermentation and Distillation Departments tended to elevate
e wholetone of the Works.

Men—Wages have been rising (see appended sheet), with
e increased cost of living, but the men have earned their
oney well. The provision o excellent lavatories, lockers, baths
id rest rooms, enabled good men to be secured and retained.
pur hundred men were regularly employed.

[ DAY OF REST—The Day of Rest.
Colond Gooderham overruled the wishes o the heads of the
tments in regard to a seven-day week, and adopted the six
lys of continuous work, closing down everything possible at 12
ock Saturday night till 12 odock Sunday night. As time went
B the wisdom of this policy was shown, for it enabled all the
brkers to remain fresh and keen, and the stopping period was
terwards found to be of vital importance as giving an oppor-
nity for thorough cleansing and sterilisation. The record of the
Bt continuousrun of 3,480 fermenters dealing with 1,300 tons of
bsh. daily, without the loss of a single fermenter charge, is un-
lestionably due to the good results arising from the Sunday stop-
ge of work.
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GENERAL REVIEW OF CON S’I‘RUCTION 5 porator for the concentration of the sulphuric acid, but this

ethod has been rejected for the present owing to the impossibility '
getting lead lined steel tubes in reasonable time, and the uncer-
inty as to the life of the lead lining. E

“The tower concentrator, though bulky and costly, is a safe
sthod 0 dealing With this part of the problem and should bein-
alled.

“The Catalysers are of new construction demgned on the lines T
ave laid down, as the most efficient means of obtaining as far as
bssible, the flow of heat from the metal to the catalyst and then
jto the gas.  Considerablediffieulty has been met with in getting
je General Electric Company to quote and undertake the con-
ction of the Nichrome heating installation. They will take at
ast 5 months to fill the order, and therefore, if this method d
ipplying the heat is finally adgpted, we may congtruct- the heaters
Brselves with a saving in time of several months.

i “Meanwhile, further attention is being given to a different
orm of catalyser heated by oil fuel. An experimental apparatus
| being constructed and if successful, the catalyser can be made at
Peatly redueed cost and in less than three months. If thisCap be
bne, it will be possible to reducet he installation period to three
fonths, overtime on the lead still and a few other parts will be
ecessary, but I should not expect the increase of cost over the
stimates to exceed $8,000.”

Reference to blue print No. 416, forming part of the Arch1 ;
report on Building Operations, will show that the ground
the premises originally offered by Messrs. Gooderham &
and occupied by the British Acetones, Toronto, Limited, amons
to 31,060 square feet, whilst 178,500 square feet additional erg
space was being used by the Company on November 11th;
Thus it will be seen nearly seven times the ground space wag'
used as that originally offered (see Architect’s report).

- Complete information on all details of construction and
tion will be found in the reports previously presented on July
1917; September 15th, 1917; February 1st, 1917, and in
sectional reports accompanying this dated January 31st, 191

ACETONE PLANT. )
Particulars are given in a sectional report as to the. ex
of the plant by the provisioh of further fermenters and the ge
arrangements made for raising the output from a rate of
tons, as mentioned in the report of July 14th, 1917, to 2 500*'
per year.
Total expenditure, $407,742.36.

METHYL ETHYL KETONE P LAN T. NE_W APPARATUS- | thi sletter a new method o Sulphuric Acid.

overy and two new systems () and (b) of catalysing were
eferred to, the system (a) being adopted, having been tested on
large experimental scale and found to-work. The other systems
acid recovery and catalysing have been followed up so far as
Jas consistent with the urgent need for actually getting to work
ithout delay with known types of gpparatus. Had. work con-
hued, both had been developed sufficiently to have been in actual .
se by January 1st, 1919.

A large expenditure has been incurred in connection wit
Methyl Ethyl Ketone plant, and it was from one point of view
fortunate that it had only just commenced operations when -
Works were closed down. The plant was already proving
success. Ten tons of rectified M.E.K. had been produced.
reports on the M.E.K. and electrical equipment give complete*
formation on construction and operation. B

‘Total expendlture, $695,436.09.

LETTER HANDED WITH REPORT TO MR. W. Noaus Pmn-_' NEW.CATALYSER SYSTEMS

_follow:ng extracts are from a letter, dated September 26th,
by the wnter to Mr. Pirrie, Whlch accompanied the original M
report:

“Some attention has been given to the construction of a 1

b CATALYSER SysTEMS (a) AND (b)—The Catalyser system (a)
~ installed (see M.EK. report), supplied heat ‘ partly
the gas and partly to theecatalyst. This systent is an im-
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system and be ava:lable for other steam uses in the’ Works
“The heating coils are in the second set of flues heated by the
| gas coming from the first set of flues of the oil furnace, the lower
. temperature required for the third atag'e admitting the use of lower

 temperature heating gases.

proved form of the ordinary catalysmg tube. All Such
however, are defective because of the constant danger of
- isation or decomposition in the hot film on the heat tran
walls. For this reason the general temperature of the ga
be kept much-below the point of maximum efficiency. E:

seems probable that the evil effect of the action taking p : The catalysers are arranged five in series and then two i in pa,ral— :
hot film has much to do with poisoning the catalyst, and it e to
- partly for this reason that whilst this system of catalys '1331; stage.

used because at any rate it would give practical results, the
system of catalysmg was followed up because it is free |
defect. :

Usder the second system (b) thefact is utilised that be
the high safe limit and lowest effective conversion limit
perature, there is a margin of probably 78° to 150° F. The
heated to the high limit and passed through the catalyst; 1
at the low limit. This action is repeated from four to elgh};

“according to the properties of the gas until conversion is
pleted. The heating agent is superheated steam, which is
allowed to have a température in excess of the high safe Ii
~ temperature of the gas. The gas is heated by the steam i in a

Jolt Tube, to within 50° F. or less in some cases of the ste:
perature. The real gain by the apparatus cannot be de
except in actual work, but it is safe to state that this system mi
be expected to provrde the operating staff with & far pmora
controlled and eﬂ"lclent apparatus than is posmble under th
system.

The heat is prowded by taklng steam at say 120 Ibs )
from the main, passing it through coiled pipes in an oil-h
furnace, when it IS superheated to the aseertained safe high Hm
of temperature, say 900° F., then through a Jolt tube where
plies heat {o the gas, subsequently through another coiled
the furnace where it is further heated, and so on. “The plans ¢
arenot complete owing to stoppage) givea good ideg of the
out—see Drawings A325, A318, A301, A291; B338, B337, B:
(332, C289. The scheme being to pass steam at 120 Ibs. thro
thesix setsof heatersand jolt t ubes in series, USng up say 1 :

- pressure on each, thus completing the 1st stage catalysen
leaving at 60 lbs., the steam passes through another set of
changers and catalysers for the third stage of say four sets ]
losing: 10 lbs. in each again to finally exhaust into a low press

Features of this second catalytlc system are:

(1) Reduced cast of -plant.

(2) Wrought metal non-porous catalysers.

(3 Exact control.of gas temperatures.

(4) Prevention of decomposition and polymerising effect.
(5) Catalysing vessels of any convenient size.

6) Rapidity of ehanging catalyst.

57; Safety-superheated steam isall that can leak into the

: (8) A catalyser charged for useisheated by a flow of super-
heated steam.

(9) Genera convenienceand minimum cost of working.

DETAILS OF EXPENDITURE.

(1) First and Third Stage Catalysers.

(2) Electrica Equipment. .
(3) Second Stage, Sulphating Process. o
"(4) Rectifying Stills. o
{B) Acid Recovery.

(6) Miscellaneous.

(7) Buildings.

CATALYSER COST.

CosT CATALYSER SYSTEM (a) — Referenceto the original report
on the MEK, dated September 15th, 1917, will,show that an
- eéstimate was made providing for four 4 ft. catalysersand one 6 ft.
«eosting altogether $6,000. This set was capable of dealing with 50-
gallons per hour No. 1 stage; while for the No. 3 stage provision
was madefor six 6 ft. catalysers, costing $7,200—thus atotal cost
was dlowed for of $3,200 for a 50 gallon plant, $39,600 for a 150
gallon plant, and the cost at this rate would be $66,000 for a 250
gallon plant.
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Reference to the ME.X. report (J. H. Parkin): will shoy addition, his. staff of men constructed the heaters and fitted out
that A total of fifty-four 2 ft. catalysers would have been sufficient @8 the whole installation in the most satisfactory manner.
to do-thework of both first and third stages, From the known lif Mr. Thomson’s.estimate for completing the equipment as a per-
time of the catalyst, it iS probable that six spare catalysers would manent layout with automatic controls is $23,975.47. '
have been sufficient to keep the full number in operation. Of th The total costiof the electrical equipment for a 250 gallon plant
: will be $53,148.11. -

catalysers paid for, about forty would have been found fit for _ _
Thustwenty more would have been required. If the bronze ha Attherated estimate made by the General Electric Company,
the cost would have been $173,200 without fixing or .wiring.

still been used, the cost for the remaining catalysers (if purchased
from the Delta Company) would have been $17,000, The to
cost Of thecatalysers when operations were stopped was $61,636.
so that the total would have been raised to $78,636.17 if the plan
had been completed. 3

SECOND STAGE SULPHATING-EQUIPMENT.

The report on the proposed MEK. plant included the sum of
$49,000, being Badger's estimate of the probable cost of the plant
needed for carrying out the second stage of the M.E.K. process.
After the authorization had been received-for the construction of
the plant, Badgers raised their estimate to $86,000, stating that -
they had not been sufficientlyinformed as to the exact nature of
the operation which was necessary, and that they found it abso-
lutely essential that increased provision in some cases and new
provisionsin others should be made in order to ensure the success
of the plant. Bearing in mind the novelty of some of the opera-
tions, it issatisfactory to note that the plant as provided answered
its Rﬂurpose completely. _

r. H. M. Perry dlosed the contract with Badgers for $72,000,
' to which amount was subsequently added another $9,000 for fir-
, ther provisions in connection with the scrubbing system. It will

thus be seen that the total cost of this part of the equipment was
$81,000. Further items which added to the cost of this part of

the equipment amounting to $22,406, covering labour, lead, buty-=
lene storage tank, and valves, with afurther sum of $4,621.43 for
various smaller items, rai thetotal cost of this part of the equip:
ment to $107,621.42, an S|(re%reas:e o?l $58.621.43 8ver %e or?ﬂ}'ﬁgl
estimate. '

Cost CATALYSER SYSTEM (b)—When work stopped the expen:
ditureon this system amounted to $5,506.53 for catalyser furnaces
piping, etc. The installation would have been finished in abou
three weeks at a total cost of less than $6,400.00. A complete in
stallation with oil burning furnaces on this system for first an
third stages for 250 gallons per hour could have been installed fo
$3500000. This shows a considerable reduction of cost as com
pared with the (a) system: :

ELECTRICAL EQUIPMENT.

. Thesectional report on the Electric Installation shows that th
electrical equipment o thirty-six 24” catalysers for 150 gallo:
plant with transformers cost $2567864 to November 11, 1918,
whilst $3,494.00 would be required for completion, making a total
of $29,172.64. :
The original report (see MEE report September 15, 1917
estimated the electrical equipment necessary for'the 150 gallo
plant for twenty-one 72” catalysers and twelve 48” catalysers at
$103,920.00. b5 <
It was found advisable to make shorter eatalysers, and by the
improved methodsof wor ki ng adopted the total catalyser length has =
been CUt down from 172 ft. to 72 ft. for the same out put.
The chief reason for the reduction has, however, been that in=
stead of placing the Work in the hands of the General Electric.
Company, it was left to Mr. D. J. Thomson who designed and 1
stalled the whole equipment for this greatly reduced figure. Im-

RECTIFYING STILLS.

It was found necessary to provide two stills not alowed for in

the original estimate at a cost of $49,172.00, and the erection of a
new Still House with provision for three stills at a cost of
| $24,549.85. '
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SULPHURIC ACID REOOVERY PIANT GOS’I.‘

" Coser ACID REcovm*r T@wm SYSTEM—-The angmal estmaate' :
prowded for an expenditure of $60,000 for two 30-ton acid concen-
trating towers, equal to the demand caused by the 150 gallon plant. &
_Assuming the cost to be pro rata, the 250 gallon plant would have &
“raised the cost for acid recovery plant to $100,000. 'The costs
‘which have actually been incurred for the sulphuric acid plant are |
$66,307.87. It must be pointed out that these towers are only cap- |
able of dealing Wlth about 60 per cent. of the acid concentration
required ‘for the enlarged plant. It will be seen from the
M.E.K. report (J. H, Parkin) that the interior passages in towers
were showing signs of disintegration, and the use of the Shaw
Heéat Interchanger system is referred to.- It is of mterest to note
here that .dn . the original M.E.K. report_ mention was
- ‘made of research work on the lines of the writer’s “film” evaporat-
~ors for the concentration of the sulphuric acid, and that this had
been put on one side owing to certain difficulties. Reference to this
matter is also made elsewhere in the report.

The accompanying report on Heat Interchangers shows how the

difficultjes have been overcome, and that a practlcal acid concen-
trator on these lines has been constructed. The evidence of the
tests indicates that this method would have been adopted in con-
nection with the plant, and that the whole of the weak acid could
have been concentrated to 50% strength by this means. This would =
have enabled the towers to deal with the whole of the acid re-
quired from the 509% stage, and at the same time would have re- =
moved the cause of trouble which was destroying the inside lining. =
The cost of the interchanger system would.not have exceeded :
$5,000, making the total cost $71,307.87:

MISCELLANEOQOUS. "
This item covers the cost of all the smaller items of the plant,
pumps, compressors, tanks, interchangers and labour, includi
all the work and apparatus of which the need was not foreseen
‘ the original estimates were ¢ompiled. In this section $30,-
817.03 was allowed for the 150 gallon plant. Pro rata this would
‘have been $51,361.72 for -the 250 gallon plant, but it actually
amounted to $142,113.18. :

GENERALBEVIEW. - & ., -
- BUILDINGS AND FOUNDATIONS.
~The cost of this section was $109,253.01 instead of $32,423.49

and $54,039.09 for the 150 and 250 gallon plants. This item in-
cludes plant foundations, a new still house, transformer house.

- "etc, NOt previously es‘timatqd for.

SUMVARY OF THE ME K PLANT COSTS.

Provision was made in the original ME K report for an ex-
penditure of $31515652 on equipment and buildings. :

The capacity of the plant installed was raised to 250 gallons
per hour, so that not only the new production of Butyl Alcohol
<could be converted, but that the stock of more than 1,000 tons
could be gradually dealt with.

The total expenditure up to November 11th, 1918, was $587,-

. 678.93. The completion of the plant would have increased this

item by $47,478.00 to $639,099.08.
The enlargement of the plant by 60% would have entailed a

- total increasein expenditure of 1024,

ACETONE, BUTYL ALCOHOL AND METHYL ETHYL KETONE PLANT
COSTS TO NOVEMBER 11TH, 1918.

" Total Cost of Plant and Equipment, Alterations to Buildings,

ete. and Starting Operations -........... ;
Equipment, Expendgturg on the Féimentation and Disiliaiion 0817845
Plant for producing Acetoneand Butyl Alcohol e, $407,742.36
M.EXX. Costs 695,436.09
_ $1,108,178.45
- Estimate for ProRataCost  Actua Cost to
150 gallon for 250 gallon . complete plant
' plant . plant 250 gal. capacity
Electric Catalysezjs e $39,000.00 $66,000.00 $78,636.17
Electrical ~ Equipment
excl'uding erection and
WIring . oo 103,920.00 173,200.00 53,148.11
_Sulpha.tmg Equipment
' Badger contract ... -~ 49,000.00 81,667.00 107,621.42
Rectifying SIS e 24,549.85
Acid Recovery .. 60,000.00 - 100,000.00 71,307.87
Miscellaneous — Tanks
Cl_n_rnprrs [< (CR— 30,817.08 51,361.72 142,113.18
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Bmldmgs “and Equip- i
82,428.49 54,039.09

P ment foundahon P i
!z |
" Total Installation Cost F |
to date ... i
Estimated Cost of com- = - ' _ = 1
pleting ‘the plant _........ i Qy
_ : $315,156.52 §$526,267.81 i R s.}\
_ . Butyl Alcohol used on experiments .......... $96,349.14: - / é \‘1%
Sulphunc Acld used on starting ... s 11,413 02. . l 1 X
. s LA : 260 00C
GOSt of startmg pla.nt PR R —— $101’,‘Tﬁ2 16
- 'SCHEDULE AS TO RATE OF WAGES OF WORKMEN ’
ik " BEFORE AND DURING THE WAR.
" TORONTO. -
\ _ . : 2000006
June June June June June . Nov,:
1914 1915 1916 1917 1918 1918
Trades. Hr. Hr. - -Hr. Hr. Hr. = Hx
Steamfitters . .......... 45c 50¢ 50c  ~ 50c 65¢ Ghe
Carpenters . ... . 45 45 47% 50 60 60
‘Machinists . coeeeeeee 40 45 50 55 65 65
Bricklayers . .....i.... 556 55 60 6214 67% 72 #gaa
Electricians . LY. ) 50 +50 - 85 55 67}
Painters . ivwiw. 35 35 85 - 45 B0 50
Boilermakers . ... 45 50 50 55 - BB 55
Coppersmiths . ......... 45 60 70 70 80 . - $1.00
Tinsmiths . ... .. 40 50 - B0 60 65 65
Blacksmiths' . ...... 45 50 50 50 - 60" 60 /0D
Labor . e ---.30-33 331/3-40 40 50.
Firemen $18.00 per week, gradually increased to.$27.00, foremen, $28.00
Engineers $20.00 per week, gradually increased to '$33.00, foremen, $40.00-
S - E.METCALFE SHAW, 50000

Engmeer-m—Chaef

I
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