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th  a report on the work done 
r the Weizmann process. 

The report is lengthy, going into all details, but is well worth 
the difficulties met with 
ad been little more than 

. --.# Laboratory Experiment, and the means employed to overcome 
a e s e  difficulties. On our success I need not elaborate, as our out- 

;.kt and exceedingly low percentage of spoiled grain, (viz. : less than 
- -. one-half of one per cent.) speaks more forcibly than any words of 

uring the first fifteen months of operation, we shipped 
,000 lbs. of Acetone, and it should be borne in mind that this 
uction was carried on while very extensive alterations and 

argements were being made to the plant. 
This success is due entirely to  the untiring efforts of my staff. 
My son, Captain A. E. Gooderham (who was medically unfit for 
ive Service) looked after the correspondence, office, employment 
en, and in my absence managed the entire works. He worked 

igably in the interests of the Company. 
. H. B. Speakman, who was sent out from England to work 
rmentation end was most untiring in his efforts and most 

sful in developing the ferment, and systematizing the work 
Department. 

To Wr. D. Alliston Legg great credit is due for his part in the me?:- distillation and purification of the Acetone and in the working out .., ~ 

m a scientific point, of the Methyl Ethyl Ketone plant. 
Mr. W. Charles Collett, our architect, a master of his calling, 

us many a dollar in the close supervision of the construction 

. Metcalfe Shaw, our Chief Engineer, proved himself a 
inventing heating and cooling apparatus for use in the 

parts of the phnt-in devising simple, yet most effective 
of sterilisation and generally in devising apparatus which 
ly reduced the liability of failure to a minimum and also 

-.. 
lit 



BRITISH ACETONES TORONTO, LIMITED 

Mr. J. H. Parkin, his assistant, worked night and day in the 
interests of the company, and most ably assisted Mr. E. Metcalfe 
Shaw, his work 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, a t  a cost of one-half the estimate of these 
Companies. He also had the supervision of all the Electric work 
about the premises, and it speaks well for his supervision that the 
Inspectors never once altered any of his work, nor had we any 
trouble with the electric work after he took charge. 

Mr. F. W. Barron, our Mechanical Superintendent, had the en- 
tire confidence of the men under him. He supervised all our boilers, 
steam supplies, pumps, etc., and save us many a ton of coal by his 
close supervision of the plant. 

Mrs. Bowes proved herself an ideal Superintendent of the Girls' 
Department. She had the happy knack of 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 
Chemicals which it was impossible to purchase. 

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

When the Armistice was signed, I received orders to close down 
immediately. I called my staff together, in my office and thanked 
them all for the support they gad 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 severkd. "They all did 
their bit." 

Personally, I am most thankful that I had the opportunity of 
doing something helpful to those brave fellows at  the Front. 

I have the Honor to be, 
Sir, 

Your obedient servant, 
ALBERT E. GOODERHAM, COLONEL. 

General Manager. 
TORONTO, APRIL ~ R D ,  1919. 
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Abbreviation 

Beer 

A2 and A3 

8 2  (salted) 

B1 
B3 or RNB 
Tails 

PRAI 
FR2 

LIST OF ABBREVIATIONS 

Liquid Composition. 

FROM FERMENTATION. 
Fermented Mash 9.7% acetone 1.4yC butyl alcohol 0.8YG eth 

alcohol. 

FROM DISTILLATION O F  BEER. 
Acetone-Butyl Mixture 20-24rJI, acetone. 40-4570 butyl. 3-47, ethyl 

37yc water. 

FROM FIRST ACETONE RECTIFICATION. 

Washings from Condenser. conforms to all Government Specifications u 
Pure Acetone for Shipment. 2-3 hour permanganate test. 

99yc acetone, less than 50 min, permangan 
Acetone requiring further re- test. 

fining. 25-30cl, acetone. hutyl. ethyl and water. 
Intermediate Fraction. Butyl. water and 5-6vC ethyl. 
Rutyl Constant Boiling Mis- 

ture. Butyl and higher alcohols and esters. 
Last Runnings. 

FROM SECOND ACETONE RECTIFICATION. 
As above. As above. 

FROM NORMAL BUTYL ALCOHOL PURIFICATION. 
To11 layer of C.B. Mixture 7501, butyl. 67, ethyl and traces of other 

(B.1). cohols and ketones. 
(Bottom layer). (8.1OoJ, butyl). 
Top layer after salting 64-85y0 butyl. 6-7yc ethyl, 0.6% ketone. 8 

(NaCI) 90-9270 dry. water and 0.201, salt. 
First runnings from rectifi- 60-65v' ethyl. 20-25vc butyl. 2-3yC other 

cation. cohols and 2-3% ketones. 
As above. As above. 
Rectified Normal Butyl Alcohol 98-990/c butyl! 1% higher alcohols, gCJc wa 
Residue in Kettle. Butyl and higher alcohols. 

. . 

FROM RECTIFICATION O F  FR FRACTION. 

First Runnings. 10-157G acetone. ethyl alcohol, water. ete. 
Second Fraction. 75-80% ethyl, 5-10?; bu t~ l .  4yc other alcoh 

and less than lye ketones. 
As above. As above. 

~ i i  

LIST OF ABBREVIATIONS 

I N  SECOND STAGE M.E.K. PROCESS. 

Butylene from Catalysis. 
Butyl Hydrogen Sulphate. 

80yc of gases, over 991.% pure. 
B.H.S., unabsorbed butylene, acid, polymerized 

butylene. 

FROM PURIFICATION OF SECONDARY BUTYL ALCOHOL. 

Crude Sewndary Butyl Alco- 60% or more sewndary butyl. 
hol. 

Top layer after salting. 
First Runnings from rectifica- Dissolved butylene, little M.E.K.. sec. but. C.B. 
, tion. misture (80y0 sec. but.) 
Secondary Butyl C.B. Mixture Free from impurities in  FRSB and less water. 

Intermediate Fractions. Between see. but. C.B. mixture and dry see. 
but. 

Rectified Second

ar

y Butyl Al- Pure. 
cohol. 

Residue in Kettle. See. But. lllus high boiling oils (60y0 S.B.). 

FROM RECTIFICATION OF 

Crude Methyl Ethyl Ketone. 
First Runnings. 
Strong M.E.K. 

Rectified M.E.K. for Shipment. 
Intermediates. 
As above. 
Residue i n  Kettle. 

METHYL EHTYL KETONE. 

Over 60yc M.E.K. 
M.E.K. and water C.B. mixture. 
Conforms to specifications regards to S.G.. but 

~mssibly fails on permanganate, acidity 
or alkalinity. 

Conforms fully to specifications. 
Contains small amounts see. but. 
-4s above. 
See. but. and high boiling oils (60% 8.B.). 
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BRITISH ACETONES, TOBONTO, 
\ ..? 

BUILDINGS 

[n addition to these systems of Drotection. the Holmes Eldr ip  Adjacent to the plant occupied by the British Acetonq 

be given immediately in case of fie. 

Works, the British Forgings Limited, etc. *:+ 
r- -r -- -" 7 

rell as the type of fire extinguishers which are placedand ready 

rI"'~1aces where the adjacent buildings have intermnnmting 
lings, tin-clad doors bearinn the TJnderwriteve' lahal harm h-n The temperature of water variesfrom 40 to 66 d e d  

ing to the season of the year,, and at an aiiproximate' p*' 
Ibs. per square inch. The city watersupply is cokes 
svstem of hydrants located on the streets, 'which form::. 

~ - - . . . . . . --- 
cord. In case of fire a fusable link allows the counterweight 

be separated from the door and the opening is automstic&lly 

Fire escapes have been located on the Still Buildings to enable 
vacuation in case of explosion o r  accident, more particularly 
e ease of the acetone still buildin*. on which osinna- -- 0. 

bour; the pressure of 100 ibs. is obtainable from the g 
tion of the property and connected to the system of hyd 

The south side of the building has an exit on every floor to a 
m e  escape located at the western end of the distillery. The escape 

P the third floor is carried the full l e n d  of the  hirildino, in;-- 

:, .,; -.. 
case of lire: . . 

, - 27 . ,. 

--.-- 
e roof of the office. This escape also has a ladder to the roof 
e protection of workmen. 

The M.E.K. Still Building is referred to in the report on build- " - -- - -  -- 

cl&n to enable its use in a system whose fundamental pw .?>* 

sterilisation. 
. .. 

. . 
service of the-plant. ' i*'i" 

of the various buildings which deliver water pressure. dai 

urses, necessitating foundations many feet in depth. The soEd 
.ing occurs a t  a depth of from six to nine feet, and in many 
nces a t  a depth of three feet, a sufficiently high bearing power 

s been obtained. 

takes water from the Toronto Harbour, and enables a pre8c 
100 ibs. per square inch to be delivered to any of the bB! 
This is connected to various stand pipes throughout the PF 
having hose racks on various floors. 

- 
The coal crushing system designed and ready to instal& 

for the prevention of the placing of explosives in the coab 



BRITISH ACETONES TORONTO, LIMITED 

(IV) Miscellaneous Buildings, 
of which the drawings submitted give a description of the inore 
important parts of the work. 

I. BUILDING FOR MANUFACTURING PURPOSES. 

1. MILL BUILDING--The Mill consists of a four and one half 
storey building of stone and brick construction. The floors through. 
out are doubled 7/s lumber on wooden joists. These are carried by 
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 N ~ .  
171. -. -. 

The reconstruction of the floor referred to has been undertaken 
for the following 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 penetrZlting the floor below, nor 
allows the mash tuns to be protected by a circulation of air below 
the floor. The existing wooden joists have been removed and re- 
placed by steel work. 

This supports an 1%" splined plank floor with a 7/sn floor over- 
laid. This floor is calked to make it watertight and drained to a 
:entral gutter. 

The mash tuns have been replaced by tuns of a larger capacity 
aecause the existing tubs were unfit for use, and it was possible in 
reconstruction to build the 6,000 gal. tuns from the material in 
ltock 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 
is possible, thus facilitating the operations of the mashing depart- 
nent. 

2. FERMENTING B U I L D I N F T ~ ~ S  building is of brick construc- 
.ion with monitor running the full length of the building. The 
ipper floor and roof carried on wood joist suppo

r

ted on light steel 
work. The platform or second floor of the building was limited 
o the space occupied by the Fermenters, Cookers, and Yeast Tubs. 
rhree Fermenters were added to the west section of the building, 
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filling in the molasses pits below the floor level. Later, four Fer- 
menters were installed south of the Cookers and Fermenters remov- 
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 

of the building has been modified so that i t  is possible to obtain 
samples from the fermenter a t  a point between the operating floor 
and the ground. This consists of a runway about three feet wide 

I 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 fonnda- 
tions, which carry the sfeel I 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 a t  
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" I beams. 
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The steel work was erected in place, the columns grouted 
allowed to set, after which the tanks were wedged in position and 
wooden framework removed. 

The fermentation section embraces the Seed Tank Room and 
Inoculating Room, which are located on the third and fourth floors 
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 
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 la& 
of ventilation. 

4. DISTILLERY-A five-storey building is of steel frame con- 
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 of C.I. section in the wall are to 
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 all 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. LABORATORIES-When the system of fermentation was en- 
larged to its final proportion, the laboratory space was found to be 
inadequate. It 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.E.K. 
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The upper floor has been altered to suit the condition of the 
cteriological Process Laboratory. This section is connected to 

e second floor of the Distillery Building by means of a balcony, 
us permitting attendants to pass from the Labo

r

atory to the Fer- 
nting Department without having interconnecting doorways be- 
een the departments. 
The alteration of the building consists chiefly in benches, lock- 

rs and fixtures suitable for laboratory work in addition to the 
lumbing required. 

The balcony referred to foims an additional fire escape for the 
istillery Building second floor as  well as  the Laboratories. The 
id balcony is provided with a drop ladder a t  its easterly end. 

E 11. BUILDINGS USED FOR STORAGE. 

1. THE GRAIN ELEVATOR is constructed of heavy timber on 
ile foundations, with a superstructure of wooden framework, 

ered with corrugated iron. Eeyond the maintenance of the 
lding and construction of any additional chutes, etc., required 

in the handling of grain, there have been no structural alterations. 

2. THE COAL BUILDING is a frame constructicm 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 

embers and level up the roof. 
It was decided that the lower supports of the structure should 

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

3. COAL HANDLING EQUIPMENT-Due to the large and increas- 
ing consumption of coal, i t  was decided to instal a system for 
handling and crushing the coal as it was received in cars. This 
system Was intended to operate as follows: The coal was to be 
elivered from the car through a track conveyor, to an apron 
eder, thence to a coal crusher, after which a bucket conveyor was 
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provided to elevate the crushed coal to a loading hopper immedi- 
ately above a weigh scale. Provision was made to remove the exist- 
ing scale south of the G.T.R. siding and reset same in the location 
provided as a part of the coal 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 coal handling equipment. 

Drawing No. 346 shows a block plan of the required building 
for Coal 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 of coal are 
placed west of the point, and allowed to run to the position of the 
track hopper, which point is a t  the 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 
to the water pressure due to 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 addition 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. The floor to be of plank s u p  
ported on a framework of steel. 

(3) The support for overhead machinery consists of a frame- 
work 6 x 6 pine timber 'covered with 7/X 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 op the four brick walls, which enclose the 
scale, as shown in Drawing No. 375. 
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ecessity for Coal Handling Equipment, and the work for th'is 
eason has not been proceeded with. 

4. AUXILIARY ACETONE STORAGE TANKS are connected to the 
pping system by means of pipe lines. 
The building is of steel frame construction with corrugated iron 

vering and Kalemein clad door. The footings are of concrete 
d .the floor under tanks is of reinforced concrete, the drainage 
which is open to the atmosphere to  allow the evaporation of 
ste. 
This steel work, as well as all other steel work fabricated in the 

ork as erected in accordance with the By-laws of the Municipality 
Toronto. 

5. SHIPPING AND DRUM CLEANING ROOMS have undergone no 
uctural alterations other than the locating of Tin-clad Fire 
ors between the Shipping and Drum Cleaning Rooms as well as 

tween the Drum Cleaning Room and Storage Tank Room. 
The roof supports of this building have not been repaired, and 

re not in good structural condition. 
The roof consists of wooden joist construction carried on 

ussed beams, which are supported from the walls to central 
osts in each of the buildings. 

Screen doors have been added to the south side of the building, 
hich enables the opening of the doors in hot weather to assist ven- 

on, which is accomplished by means of skylights having large 
ings to the roof, which are protected as  described in report on 
ection of wrowertv. - -  - 

.6 ACETONE STORAGE BU~L~l~+Former ly  Tank House No, 11 
essrs. Gooderham and Wotts, consists of a brick building hav- 
a felt and gravel roof. The tanks used in Mill Street Tank 
se formerly occupied this building. These tanks were sup- 
ed on brick piers, which run longitudinally throughout the 

uilding, and to provide storage space for drums a 3" plank floor 
ened to 4 x 4 plates has been laid throughout. A doorway has 

n located, and provision made for the storage of two tiers of 
etone drums. The floor is about 18" below doorsill, which is a t  

level of a lorry, and this enables the rolling in of drums to 
r tier for storage without any equipment added for the pur- 

The cessation of the manufacture of acetone has shut off the 
- 

ose. 
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111. POWER BUILDINGS. e building was two stories in height and had similar floor 
uction to the other buildings described. The posts used in 

1. BOILER H o u s s T h e  East Boiler Hou ruction were altered to suit the required plan, and the interior 
buildings similar in construction to the 10%' e building trimmed with Georgia Pine sheeting on the ground 
ferred to. The East Boiler House has not und and White Pine on the upper floor. 

other than brickwork necessary e lower portion contained the  Executive Offices and com- 
boilers. the Office of General Manager, Assistant General Manager, 

The West Boiler House has been revised and contains in General Office Staff, and Mechanical Superintendent. The 
eastern section of the building an engine room which is sepa~te 'd  oor was occupied exclusively by the Engineering staff and 
from the boiler section by a meta1li.c lath partition on wooden studs,:; staff of that Department. 
These are  supported by a, brick wall about 4 feet high and simply : 
form a protection against dust for the machinery placed therein. . : 

 hi^ building has, similar to the other buildings, been E STEAMFITTERS' SHOP O C C U P ~ ~ S  the room formerly used 
by means of skylights as  described under heading of "ventilation." the charcoal filter and storage tanks. The charcoal filters and 

g were removed and the tanks isolated from the main room 

2. ELECTRICAL SWITCH HOUSE (see Dwg. No. 285) consisk'of eans of a 14" brick wall, which protected the Fitters' Shop 
a brick building fire proof throughout, which is located a the vapours from the storage tanks. 

the Distillery. Its construction is as follows: 
Walls are  of brick throughout. Ventilation is KMEN'S LAVATORIES--T~~ space formerly occupied for 

means of pipe inlets about two feet above floor and storage in the cooperage department of Messrs. Gooderham 
or ten feet high; and is protected in such a man rts has been converted into Timekeeper's and Foremen's 
cannot enter the building through the ventilators. e barrel paint shop has been altered to serve the pur- 

Windows are of wired glass in steel frames, having fugibl of Workmen's Lavatories and Lunch Rooms and Locker 
links on the tilting mash for fire protection. s. These two sections of the plant have been united by means 

Doors a re  of 1% Kalemein Clad doors having wired glass parid 
above and Kalemein panel below. on of the building has been isolated from the portion 

~ o o f  is of reinforced concrete covered with a 4-ply felt an plant under construction by means of a brick wall which 
gravel rooflng. aced across the east end of. the building containing the work- 

3. PUMP HOUSE, which is located at  the southerly limit of Trin 
es. The archways connecting the present Stock Room 

ity Street a t  the intersection o f  the Grand Trunk Right-of-W Excise Room of Messrs. Gooderham & Worts have been 

is of brick construction and has undergone no structural alterati 
e ic t ion  for Timekeeper and Foreman provides an office, 

IV. MISCELLANEOUS BUILDINGS. time clock and telephone switchboard, and is 
the passageway leading to the workmen's lavatories. 

1. O~ncEs--The lack of office space in the 
British Acetones Toronto Limited, for the firs oom comprises a Lunch Room, which faces the 

of operation necessitated the erection of larger way leading to the workmen's rooms. This permits the 

tion, which was commenced as soon as Messrs. en as they pass to and from their work. 

could, give occupation of the barrel wash house; which was wash room, containing lavatories and 
site chosen for a n  office building. om containing clothes lockers. 
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THE METHYL ETHYL KETONE PLANT. . The test consisted of a two-ton 

(See Drawings No. 101 and No. 166.) 
as balanced on a post 12 inches 
wenty-four hours was 5/8 inch, a t  

settled. The load has therefore 
GENERAL CONDITIONS-The group of buil 

the report as  the M.E.K. Plant has been erected 
distributed over an area sufficiently large to permit a bearing 
r of one and a half tons per square foot. 

the information received regarding the location and weight 
equipment to be supported. 

In consequence of the offer of Messrs. Gooderham & 
NS AND SPECIFICATIONS-P~~~S and specifications were 

place a t  our disposal the whole of their barrel wash 
for the Acid Building. The specification embraced a gen- 

ion of the work entailed in the subsequent erection of 
cooperage, the location occupied by this building was 
site for the plant referred to. 

The choice of this site was influenced by the The contracts let for this work comprise the following: 

space required for the smaller plant which was un by special agreement, drawn by the Architect 

tion a t  that time was ample. Owner and Contractor. 
The subsequent arrangement of apparatus fro ntracts under written order under the system 

made i t  impossible a t  any one time to arrange a complete layout for purchases in the M.E.K. Purchasing Department. 
of the plant. 3) Sundry instructions to trades under the Mechanical Super- 

~h~ arrangement of the plant provided for th Works Order under instructions from the Archi- 

acid plant on the northern section of the property set out for the 
M.E.K. plant. contracts for the Acid Building were drawn for the general 

This work was governed by the following conditions: g trades. The terms of the 
(1) The work had to be advanced as  far  as  possible before. ctors applied to all subsequent 

the cold weather set in. is contractor, the details of which are handled 
(2) The brickwork in the concentrator required a minimum of 

sixty to ninety days for the completion of the towers, after which that i t  was found ad- 
the packing and the lead burning had to be completed. le to carry out portions of the work under written orders on 

(3) The confined location of the building made it necessary to " .K. Purchasing Department. This was neces- 
dispose of the material on hand as rapidly as possible. ng to the fact that small contracts did not warrant special 

In  consequence of these conditions i t  was necessary to work forms being drawn, as well as  the fact that immediate 
overtime, which included night as well as Saturday afternoon and veries were obtained and records kept by the M.E.K. Purchasing 
Sunday work, and the completion of ,the work when the acid towers artment, which assisted materially in the checking of invoices 
were required has justified this assumption. the apportioning of costs to the various departments. 

ndled by workmen employed by the British 
S o n  TEST-The soil on which the acid pla working on a time and 

to be of the nature of soft wet clay. This por me clock of tKe British 
is of a filled-in material, which has consolidated ited. The order for this work was issued 
but which, owing to the presence of water, has 
clay nature. 

In  accordance with the by-laws of the City of Toronto a test TA-The cost of construction is therefore compiled from 
was made in the presence of the Building Inspector, who approved 
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(1) The purchasing orders. e location of drains and introduction of means of cleaning 
(2) The general contractors' statements. s by use of sumps. The sumps have been constructed of con- 
(3) The Works Orders. e, permitting the water to flow into them, any solids are col- 
The purchasing orders were recorded i ed in the pit, and the water allowed to flow through the tile 

mary kept of the orders in card index form. These 0 es leading from tlie sump to the main sewer. 
tained the prices quoted and the numbers listed on acco 
they were paid. The departmental classification used FINISHED CONDITION OF BuILDIN+T~~ uncertain element 

. the plant has been followed and enabled the segregati enters into a new work of the nature of the M.E.K. Plant 
various portions of the work. a number of small details unfinished, owing to the fact 

The general contractor renders month1 the stoppage of the work. has not warranted their completion. 

als and labour, cost of plant, profit, etc., which is 
architect by means of a daily report based on the time sheet ren. THE SULPHURIC ACID PLANT. 
dered daily by the contractor and checked by timekeeper: , 

(See Drawings Nos. 103, 104, 105, 108, 112, 113, 167.) 

The daily time sheet, which is a form of recapitulation & The site of the former barrel wash house of Messrs. Gooderham 
records a list of workmen and wages which are distributed to orts was chosen for the acid and methyl ethyl ketone plants. 
various portions of the work by means of numbers which brickwork of the acid towers was of such a nature that 
given to the various jobs. The different trades on each job ty to ninety days were required for completion, after which lead 
separated under letters used to designate the vari rk and packing had to be done. 
the cost of any section of work may be obtained. Seventeen days were allowed in which to complete the work on 

The material has been apportioned by the architect to the va buildings and concrete foundations, which was accomplished in 
ous jobs, and is subdivided in the'following manner: . . .- 

(1) Materials delivered specially to the individual jobs. 1 to be erected, scaffolding from the 
(2) Material bought and delivered into gene floors and roof, the brickwork ready for steel roof on 

apportioned to the job in proportion to the work done from 
to day. rk in north wall to be toothed in during the periods allowed 

The total costs of work done by this co 
listing labour, material, proportionate rate of c 
men's compensation and profit. These are appo 
ing for which the work had been done. 

The record from the cost clerk gives the total costs of materia DESCRI~ION OFTHE WORK-The work comprised the altera- 
and labour supplied to the buildings under Works Orders. aining the walls where possible. A 

The summary of costs as  compiled by the a boundary of the acid plant, and the 
under a section of the report listed "Cost of Buildings." wall strengthened because of additional height to which the - 

DRAINS-The continual use of the plant ha steel fabricated as shown on draw- 
rangement of the drainage system. It has s No. 104-105, and covering is of corrugated galvanised iron. 
to use the existing system, connecting new dr  The roofing materials are discussed in Appendix D of this 
from time to time. The low level of the pla 
hampered the drainage of water from the flo brick and steel construction, as 
drains are in many cases flat, which has n 
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Foundations for the acid towers have been built of reinforeed The work consists of steel and brick construction. The loads 

concrete, and have been designed to spread the load so  that.^ e carried by a steel framework supported by the enclosing walls 

will be uniformly distributed. This uniformly distributed d columns which carry the superstructure. 
is taken a t  2,500 ibs. to the square foot, owing to the soft day - The steelwork consists of several contracts, and the arrange- 
nature of the soil. ent of the steework as  it was completed is shown on dwgs. No. 

Foundations below grade are shown on dwgs. No. 102, and the 5, 116, 117, 118, 119, 120 and 290. 
detail of foundations above grade on dwg. No. 113. The roof of the building over storage tanks in second floor has 

AS the work had to be done in the shortest possible time, two en raised and supported on brick walls and steel shown on dwg. 
sets of concrete forms were placed at  an increased cost, which is .290. 
referred to under the cost section of this report. The entrance door to the M.E.K. Plant is constructed of Kale- 

ein, see dwg. No. 344, which arrangement provides for the re- 
INCREASE IN COST-The total cost of the work includes wages oval of any portion of the equipment in this section of the build- 

paid for overtime, which exceeds the actual rate by $1,278.48, in 
addition to $400, which would represent the cost of the additional Dwg. No. 366 shows the arrangement provided for the erection 
framework for building the two sets of foundations a t  one t i e .  ' materials used in the salting plant. These materials were raised 

the third storey and conveyed to the floor below by means of a 
M.E.K. PLANT. ute. This method of handling was necessitated by the con- 

CATALYSER BUILDING consists of the following sections : tion of plant and piping on the lower floors. 

(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. 

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

mace, a part of the oil burning catalyser system, and the elec- 

GENERAL A R R A N G E M E N T - D ~ ~ W ~ ~ ~  NO. 166 shows the relation corridor has been arranged as shown on plan, which per- 
between the various portions of the Catalyser Building, which are the entrance door to the Catalyser Building to open to the 
arranged in this manner for the following reasons: . ' This has been. fitted with a tinclad sliding door bear- 

(1) The apparatus in the Badger or western section is con- the Underwriters' label; 'thus the Catalyser Room has heen 
trolled by operations in the Chemical Department under the super- . ated from the Badger section. 
vision of the Chemical Laboratory. The east wall has been altered (using the existing masonry) 

(2) The Catalyser Room is operated and erected under the ws have been bricked up between Switch House and cakT- 
supervision of the Electrical Department, which has a workshop Room, and new windows placed in upper section. The 
located over the room referred to as  furnace room. The gases 

the building have been carried up as parapet walls for fire 
from the Badger section are kept isolated from the Catalyser 
R~~~ by means of the arrangement shown on drawing. 

(3) The Heat Interchanger Room is located over the Cablyser The steelwork consists of skeleton framework supporting the 
Per floor of the building, together with travelling cranes 

Room. e shifting o f  the catalysers. The travelling cranes are 

BADGER SECTION of the Catalyser Building has been erected the Herbert Morris. Crane Company's manufacture, having a 

cording to dwgs. No. 101, 115 to 120 and 290. 
pacify of 1% 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. 17% Keith Fan, having an approximate capacity of 
5,000 cubic feet per minute, driven by a 3 H.P. motor. This fan is 
placed a t  the top of a brick flue which exhausts the air from &e 
Catalyser Room by means of ducts placed in the floor of the room. 
The ducts a re  located between the rows of catalysers, and so ar. 
ranged that the gas is taken away from the lower portion of air 
around the catalysers. 

The registers may be closed or opened to h x e a s e  the draught 
in any portion of the room, and the flues are proportioned in such 
a manner that when all registers are open the air will be received 
from all p a ~ t s  of the building with a uniform velocity. Dwg. N ~ .  
304 indicates the form of the ducts, which are built of brick. These 
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 concrete floor is laid even with the surface of the 
ducts. Thus the removal of any partion of the floor covering the 
ducts would 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. In 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 
ich has been built to prohibit the interchange of gases between 

e catalyser and heat interchanger rooms, at  the same time per- 
ittingthe daylight 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 
 laced over the heat iuterchangers, and operated as desired. 

The Heat Interchanger Room opens to the outside atmosphere, 
here 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 Oil Burning Equipment. 
This has not undergone any material alteration. The underside 

of 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, etc., and for this 
reason is incomplete. 

ELECTRICAL WORKSHOP-This consists mainly in the provision 
of racks and benches, etc., for accommodation of workmen. Light- 
ing and ventilation are obtained by means of additional skylight 
and window. 

TRANSFORMER HOUSE has been constructed according to the 
lans shown on dwg. No. 174. All work is of fireproof construc- 
Ion as shol-~n, with Kalemein doors and steel sash with wired glass. 

STILL BUILDING-Dwgs. NO. 221 to 228, 315, 379. 
e Stills for Primary Butyl, Secondary Butyl and M.E.K. are 

ided for in a brick building shown as Still Building in block 
No. 101. This building has been completed according to dwgs. 

0s. 221 to 228, 315 and 379. The building is of brick and steel 
nstruction, with plank floors, similar to the construction used in 
e M.E.K. Catalyser Building. 

The front of the building is built in such a manner as to allow 
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all the glass possible, thus providing for an CATALYST MANUFACTURING ROOMS-Dwg. NO. 339 shows sec- 
of an explosion. This is accomplished by fram nd elevation of the rooms set apart for manufacture of First 
the piers, having a series of doors placed on nd Third Stage catalyst. 
tilting window sash over the transome bar and panelled w The western portion of warehouse on the north side of Mill 
covering the frame of the buildings, as shown on dwg. No. 379. Street has been altered by dividing i t  into two sections, as shown on 

Block Plan No. 101. The portion to the east of catalyser manufae- 
A fire escape has been erected as shown 0 turing rooms has been used for the storage of building materials 

fire escape has been built in accordance with Ontario Fa roughout the work. 
spectors' Specification. The catalyst manufacturing rooms have been altered to pro- 

should i t  become necessary to place an additional building to vide that all walls- shall be fireproof and wooden posts removed.. 
hold the firee stills now on Trinity Street, The roof has therefore been supported as  shown i n  dwg. NO. 399 
east of the Still Building would be sufficient by a steel beam which carries the load to the bri& walls. 
tion. The windows are constructed of steel with wired plate glass,' 

ving a tilting sash in each window. 
TANK H o u s ~ S e e  dwgs. Nos. 280, 281, 284. 
~h~ building to the north of the Still Building is utilised for the The roof has been isolated from chimney by means of concrete 

ing, and the beams resting on the wall containing the flues have 
enclosing of 18 tanks, and referred to as Mill Street Tank House. . been packed into the wall with an insulation of 2" asbestos fibre, and 

~h~ alteration of this building consists chiefly in s t r ~  kept a t  least 18" away from flues. 
vision for the support of roofs and tanks on steel framing. 

~h~ existing roof in the northern section of the building has The furnaces have been erected according to drawings submit- 

been carried by a row of steel columns supporting a steel beam? ted by the Engineering Department, the construction being of fire- 
brick dipped- in fireclay. All joints are laid thin and all brick- 

which carries the ends of the existing roof joists. 
. 

~h~ centre portion of the building has been altered to permit Of 
work shaped or cut to forms required for installation of burners. 

The openings between the catalyser and storage room have been 
the elevation of 4, copper tanks above the tanks already provided hung With tinclad sliding doors in accordance with the Fire Under- 
for. writers' requirements. 

~h~ 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 of the upper section of the roof. The 

APPENDIX "A." 

southern section of the roof joists as well as the floor around the The Seed Tank and Inoculating Section was originaily located 
upper row of tanks is carried on temporary framewo in the Fermentation Section. 
studs a t  16" on centres. These reston a trussed beam of woo The floor of this section was strengthened to carry the Tanks in 
construction which is carried by the existing wooden posts. question; later, this number was increased and additional support 

The exposed walls of the monitor are covered ided for the floor. The Inoculating Section was raised above 
galvanised iron as indicated on drawings, and so the Fermenter and supported as shown on Drawing NO. 27. 
vided with windows as  shouin with 1W tilting sash. This provided for three inoculators and mashing kettle, allow- 

This of the building has been left in an lso a small testing room, as  shown. It was found, however, 
owing to the fact that there was a possibility of that the number of seed tanks was inadequate, and therefore the 
still building next to the one provided, in which only position available was in the distillery section over fhe 
walls would have been removed, and the new wall would provide molasses evaporator. 

for the floor and wall supported by the temporary partition : The third and fourth floors have therefore been supported to 
referred 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 s APPENDIX '. c " 
columns which extend to the ground floor as shown on 
No. 139. Where the steel girders were not sufficie 
small .H columns were placed as struts, thus providing am 
strength to carry the floor joists. 

The columns of the building were of cast iron with 
supporting the steel braces, which crossed the wall in this 
of the building. There was no info

r

mation as to the materia] 
wall, nor as  to the size of the foundation of the buildin 

'therefore inadvisable to place any additional load on the 
The supports provide that all additional heavy loads 

the building #hall have their loads carried to the f o u n d a t ~ o ~  in 
pendently of the steel framework. 

APPENDIX "B." 

VENTILATION OF BUILDINGS. 

The ventilation of various buildings has been handled by e i a& ~ : 

mechanical ventilators or delivery of fresh air into the buildin'g by 
means of a fan. 

FERMENTING ROOM-The ventilation of the ~erment ing  Room 
has not been satisfactory,' which is entirely due to the fact that 
the Fennenters which had a tremendously large radiating surface, 
were subject to variations in temperature. This temperature when. 
fermenter was steaming was that of live steam, whi 
into the atmosphere a t  15 lbs. pressure. In the cool 
temperature was reduced to 9 8 O  F. From this i t  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 a i r  was discharged on the working floor at  various points , APPENDIX "D." 
which, although i t  did not solve the problem, aided materially in 
making the room habitable. ROOFING MATERIALS FOR ACID BUILDING. 

The materials available for roofing of Acid Building were con- S E ~  TANK ROOM-This presented the same problem, and was ered fully and consisted of the following: 
treated in the same manner, discharging fresh air into the centre 1. Corrugated galvanised iron. 
of the room a t  atmospheric temperature, thus causing a circulation 2. Corrugated asbestos roofing. Asbestos Manufacturing Co., 
of air. 
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3. Asbestos Protected Metal, manufactured by Johns, (5) M.E.K. Still Building. 
Co. (6) Catalyst Manufacturing Rooms. - 

Of these materials. the first was chosen because of the delay.'. 
caused by obtaining the others, as well as the fact that galvanized -: PLANT-The size of the Acid Plant, which was approxi- 
iron could be supplied and applied by any tinsmith, and_could be r cubic foot of building space, was based on the informal 
delivered immediately. able a t  the time the estimate was made, since then the 

Asbestos corrugated. roofing has fire resisting qualities- and capacity required for the weak and strong acid has neces- 
under a direct flame the composition breaks a t  high temperahre, the addition of a tank house which involved a cost of 
otherwise this material would be serviceable. 

Asbestos corrugated roofing has fire resisting qualities but :. The cost of footings for equipment which amount to $8,685.34, 
cemented a three-ply asbestos paper with a cement of a bituminous foundations for Sulphuric Acid Concentrator, which ex- 
nature. The action of direct flame causes this cement to melt and d to a height of nine feet above the grade line, and which were 
the asbestos to separate from the corrugated metal. As an-insu- includedin the original estimates. In addition to this, the soft 
lating material there is a distinct advantage of the Asbestos P m  ure of the soil necessitated an expenditure, which could not be 
tected Metal over other materials, especially i n  this climate where ~. n the original estimate unless the site of the plant had 
condensation is a difficult matter to handle. The difference of tem- a t  the time the estimate was made, and foundations 
perature between the interior of the building and the outside air in fore being estimated on. 
cold weather is such that the substances which do not insulate from It will also be hoted that the buildings which have been con- 
cold have a tendency to permit condensate on the inside of all ex- . , rted for the use of the Acid Plant include the demolition of exist- 
posed walls and roof, and this is a detriment when sulphur dioxide g construction, which involved a cost of $709.69. 
gas is given off in the atmosphere or vapors of sulphuric acid. :- The necessity for overtime work has added to the actual cost 

The corrugated covering has been protected from acid by lead e sum of $1,278.48, which was not considered in the 
paint. The condensate, nevertheless, is an objectionable feature 
in extremely cold weather, but as the speed of the work was an im- .. Eliminating from the cost of the Acid Building as set forth in 
portant factor, i t  was impossible to wait' one month to receive the Costs, the amounts charged for work ndt set fo~.th in 
material which was not available in Canada. the comparison of costs will be shown in the following 

COSTS OF BUILDINGS. 

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

The comparison of the estimate of buildings required for the 
purpose, with the list of buildings erected, will show that the =ti- 
mate submitted did not contain the following: 

a1 charges in Acid Building and equipment foundations $27,676.33 
rk 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 
he amount estimated for a building of steel frame and 

corrugated covering was .................................................. $14,022.40 

(1) Oil Tank. 
(2) Acid Tank House. 
(3) Transformer House. 
(4) M.E.K. Tank House. 

M.E.K. PLANT-The cost of the buildings of the M.E.K. Plant 
originally laid out, did not include the Transformer House, 

.E.K. Tank House, Still Building, nor Catalyst Manufacturing 
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Rooms. Each of these buildings presented a separate problem (4) Increase in cost due to the unsettled nature of tha work. 

the plant was developed. 
(5) The cost of ventilating system necessary for Catalyser 

The necessity for a Transformer House was settled for @ (6 )  The cost of providing Heat Interchanger Room and floor- 
limits set by the fact that current was received a t  higli voltaga ing over same. 9,017.29 
This will be dealt with more fully by the Electrical Engineer. bunt of original estimate 

type of building was defined by By-law as  well as by the Com .......................... installing the electric service. This work was handled in t for Items V. and VI. in Schedule of Costs $35,573.90 

winter and due to weather conditions, demanded a great deal The cost of building during the period of the War has materially 
Sunday work and overtime; is has been shown by the gradual advance in prices of 

The Still Building, Tank House and Catalyst Manu 1 as well as  by the change in rate of wages paid to the 
Rooms have their costs separated, as shown in the enclosed s classes of workmen. The scarcity of labour has decreased 
ment. These were not included in the original costs, as it of the buildings trades ; this is explained by the fact 
proposed to handle the distillation by the stills in Trin ot to make a of the best Workmen. 
the limitation of which however will be described by the ased the cost of labour about in addition to the 
in-Chief. 

An examination of the layout of the plant submitted in Septem-'. , , 

ber, 1917, will show that the estimate of cost for the M.E.K. bpi& , 
ing was based on the space occupied as 40 x 75 ft. in area. ' . 

TIVE COST OF LABOR IN VARIOUS BUILDING TRADES DURING 
The following statement shows the relation between the =ti- THE WAR. 

mated and final costs of the Catalyser Building: Rate of Wages per Hour. 

Items not included in estimate:- .Pre-War 1916 1917 1918 1919 Increase. 
1. Demolition of old 

Ang. 
65c. 
May 1 Jan. 1 

62%~.  62Hc 6 2 % ~ .  6734~. 72%~.  16 % 
Aug. 28 

30c. 35-40c. . 40c. 45c. 45c. 50 76 - 
Support for eqnipment estimated a t  $2,500 in absence 

Loss in afficiency due to scarcity of labour 

Actual cost $4,632.16 Difference 2,132.00 Pre-War 1916 1197 1918 
COMPARATIVE COST OF MATERIALS. 

Increase. 

Increase in cost due to the following causes:- t of pine) .... $30.00 $52.00 $60.00 . $65.00 per M. 116% 
..................... 9.00 14.00 16.00 17.00 per M. 88% 

(1) Occupation of araa 6,500 sq. ft. instead of 3,700 sq. ft. ..................... 1.10 increase 0 
as shown on drawings. 

'1.80 per ton. 72%. 
....................... .SO increase 0 

(2) The support of heavy equipment and steel storage tanks 
1.35 per ton. 69% 

on second floor instead of ground floor as originally 
increase 0 2.95 per bbl. 70% 

..................... 8.00 
estimated. 

15.00 per ton. 8734% 

(3) Increase in cost due to increase in wagss and material as . . 

shown in Table of Wages and Material costs for various om this i t  will be seen that the price of work in various trades 

years. has been increased as follows:- 

667 



BRITISH ACETONES TORONTO, LIMITED BUILDINGS 

129.20 

Concret-Based on cost of labor, stone, sand, cement. 
37.00 

Brickwork-Bases on cost of bricklayers, laborers, sand, cement and li 
413.50 

Carpentry-Based on carpenters' wages and cost of lumber obinson Bros. 45.10 
..................................................... Steelwork-Eased on contractors' estimate, figurss of cost very uncer- Glazing 18.70 

tain as prices vary from day to day. . 
$3,222.87 

The cost of handling building work during cold weath 
tendency to increase the costs, vi2.: from 10 to 30%. according to lphuric Section, Salting Plant, Catalyser Room, and Heat Intercbanger 

the nature of the work. From the foregoing figures and assump. Furnace Room, Electrical Workshop, etc.: 
....................... es A. Wickett, Ltd. Excavation 774.46 

............................ tions i t  may be assumed that in normal times work similar to that Masonry 11,389.88 
......................... undertaken by the British Acetones, Toronto, Limited, would cost Carpentry 4,063.78 
.......................... 40% to 50% of the costs presented herewith. Wrecking 2,000.00 
........................ Scaffolding 1,249.73 

............................... 
I. COST OF ACID BUILDING. 

Drains 1,402.56 
.............................. 

James A. Wiekett, Ltd. Carpentry $ 1,066.55 Plaster 336.23 ......................... ......................... Masonry, Drains, ete. 11,137.85 Hardware 137.12 ...... 
.Glazing ............................. 30.41 

21,353.76 

......................... Hardware ominion Bridge CO. Steel ................................... 6,566.09 
...................... Wrecking ......................... 709.69 Sheet Metal 525.00 

............................ Skylight 95.00 

Dominion Bridge Co. Steel 620.00 
Wheeler & Bain. 
Robinson Bros. 
J. A. Larkin. 83.20 

...................... British Acetones. Cast Bases 10.25 
748.00 
485.20 

............................ Roofing 795.46 
............................ 11. COST OF FOUNDATIONS FOR ACID CONCENTRATOR. ritish Acetones. Drains 99.00 

James A. Wickett, Ltd. Concrete . Glazing .......................... 50.00 
........................... British Acetones. Welding 1.38 

150.38 
129.40 

111. COST OF PLACING OIL TANK. 
. . 

James A. Wickett, Ltd. Concret $30,941.74 

Dominion Bridge Co. Steel . . EQUIPMENT FOUNDATIONS. 

........................ James A. Wickett, Ltd. Carpentry and Masonry 4,198.49 
IV. TRANSFORMER HOUSE. Dominion Bridge Co. Steel .................................................. 433.67 

....................... James A. Wickett, Ltd. Excavation $ 204.06 
Masonry ........................... 1,911.89 

219.76 
$4,632.16 

. Carpentry 
Wrecking ......................... 11. ELECTRICAL WORKSHOP. 
Drains ............................... 
Preparation ..................... ,James A. Wickett, Ltd. Carpentry and Masonry .................... $858.64 
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VIII . SWITCH HOUSE . . . 
........................ . . James A Wickett. LM Masonry 66.79 

Carpentry ...................... 581.92 
............. Hardware. etc 27.24 

.......................... Cinders 20.20 
696.15 

.................. Tinsmithing 26.06 

-~ 

1X . MILL STREET TANK HOUSE . 
. ........................ James A . Wickett. Ltd Masonry 2.653.93 

...................... Carpentry 2.668.56 
......... .......... Excavation : 599.53 

.................... Hardware 73.60 
...................... Wrecking 811.12 

Drains ............................ 24.38 
6,631.12 

. .... Dominion Bridge Co Steel 4,200.00 
Robinson EVos . 137.60 

................................ . Graham & 1 2 a v e ~  Removing Fixtures 20.54 
J . A . Larkin . Roofing . - .............................................. 149.93 

XI . CATALYST MANUFACTURING ROOMS . 
James A . Widrett. Ltd . Excavation .................... 699.70 

.......................... Masonry 3,180.91 
...................... Carpentry 476.49 
...................... Wrecking 517.18 

.......................... Drains 37.78 
4,912.16 . . Pamtmg .............................................. 177.00 

Dominion Bridge Co . Steel ...................................................... 123.32 
.............................................. Fire Dwrs  245.80 

British Acetones . 42.75 

$5,501.03 

UMMARY OF COSTS O F  BUILDINGS FOR ACID AND M.E.K. PLANTS . 
Equipment 

Foundations Buildings 
1 . ACID PLANT- 

$8,685.34 $17,712.29 
............ 1,288.70 

$19,000.99 
$8.685.34 8.685.34 

. M.E.K. PLANT- $27,686.38 

.......................... X . STILL BUILDING . Transformer House $3,222.87 
............................ .................... James A . Wickett. Ltd . Excavation 330.64 Catalyser Building $4.632.16 30.941.74 

Masonry ........................ 10.044.38 Electric Switch House ...................... 858.64 

Carpentry ...................... 6.278.15 Switch House ...................................... 721.20 
Wrecking ........................ 1292.61 Tank House ........................................ 11,139.19 

...................................... ............................ Fornls Still Building 24.549.85 
. ........................ Cinder Fill 61.22 Catalyser Mfg Room 5.501.03 

Preparation .................... 
Hoisting material for $4,632.16 $76,934.52 

other trades ................ 25.11 4,632.16 

Drains ............................ - $81,566.68 
Hardware ...................... 399.69 

$109,253.01 

Dominion Bridge Co . .  Steel ...................................................... $19.000.99 

Gamble & Travis . Plumbing. unfinished ............................ 76.934.52 
British Acetones . Stee? ...................................................... $95,935.51 

Robinson Bros . Painting .............................................. QUIPMENT FOUNDATIONS .............. $ 8.685.34 
J . A . Larkin . Roofing ................................................ $4,632.16 13,317.50 

.................................................. Robinson Bros . Glazing 
Painting. Steel $109.253.01 

A . B . Qmsby . Fireproof door W . CHARLES COLLETT. 
E . METCALFE SHAW. Architect . 

Engineer&-Chief . 
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BALANCE SHEET. 

Based on Trial Balance November 30th, 1918, with Stocks added as determined 
to February 28th, 1919. 

AS~ETS- . 
Accounts Receivable ............................................................ . $ 128,833.27 
Cash and Bank Deposits ............................................................ 79,657.21 
Plant and Equipment, including alterations to Buildings -.. 1,103,178.45 
Stores on hand- 

..................................................... Acetone $ 41,946.70 

........................................................ Butyl. 1,741,169.43 
Y.E.X. . .................................................. 5,553.90 
Supplies .............................................. 47,222.08 ... 
Corn. ...................................................... 299,447.79 
Coal . .; ........................................................ 85,599.20 2,220,939.10 

$3,532,608.03 
LIABILITIES- - 

I.M.B. Advances ............................................ $3,341,315.45 
Accounts Payable ............................................ 12;405.40 
D ~ u n s  ..................................... ---- ---.-------* ....... 22,512.88 3,376,233.73 

$ 156,374.30 

PRODUCTION. 

PRO~UCTION COST. (No charge for Capital and Directorships). 
. . Corn ................................................... $2,605,933.72=69.5% of total cost 

Coal . .................................................. . 256,653.11= 6.8% '" " a " 

Factory Expenses ........ $360,181.52 
Less Stores .................. :- 47,222.98 

312,959.44= 8.3% " " *' 
Overhead Expenses .............................. 47,517.27= 1.3% " " " 

Wages . ........................................... . 529,515.11=14.1% " " " 

$3,752,578.65 
PRODUCTION- 

Acetone . .  ........................................................... 5,744.285 lbs. 
Butyl . ..................................-........................ . 11,814,271 lbs. 

17,558,55'6 lbs. 

Total Production ............................ 17,558,556 lbs. 
Total Cost ...................................... $3,752,578.65 
Cost per lb. .............-.......-.............. 21.372 cents. 
Cost per ton .................................... $427.44 
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1s IT POSSIBLE TO RUN THE BRITISH ACETONES, 
TORONTO, AS A COMMERCIAL PROPOSITION? 

NEGLECTING CAPITAL AND MANAGEMENT ~ A B G E s ,  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.E.K. report S e p  
tember 15th, 1917, the average price being $1.52 per bushel. 

Whilst it is certain that the cost of wages and material will not 
return to the old rates, it is equally certain that they will not be 
maintained a t  the War rate. 

Now, considering the effect of reduced costs, the most important 
of these will be in connection with corn, and in view of the fact that 
it has frequently been as low as 40c. per bushel, it is not unreason- 
able to assume that after the present shortage has been supplied, 
a figure of 65c. per bushel may be safely counted on. A reduction, 
therefore, of the price of corn from $1.25 to 65c. means a reduction 
of 57.2% of the cost of 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 the total cost. 

Coal has cost during the War an average of $6.70 per ton, and 
a reduction of a t  least one-third of 6.8% may be counted on in this 
respect, making say 2.3 again off the total 100 cost. 

Factory expenses have been necessarily -very high owing to the 
experimental nature of the whole process in 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 of labour will take 2.1 off the 
14.1 due to this item. 

PRODUCTION COSTS-WAR Cosk100. Peace 
War Cost Peace Time 
1916-1918. Reduction. 

Corn . 69.5 39.75 
Coal ............................................ 6.8 2.3 
Factory Expenses ............ 8.3 3.95 
Overhead Expenses ......... 1.3 0.0 
Wages:.. ................................ .... 14.1 2.1 

- 
100.0 48.1 

Time 
Cost. 
29.75 

4.5 
4.35 
1.3 , 

12.0 
51.9 

GENERAL REVIEW. 

51.9% of the War time production cost of 21.372 cents makes 
1.09 cents per lb. as the probable peace time cost per lb. of acetone 

and butyl alcohol. 

Up to this point it has been shown that acetone and butyl alco- 
hol can be produced a t  a uniform cost of 11.09 cents per lb. and it 
will be shown further on that an additional cost of $17,000 for cab- 
lysers; $3,494 for electric equipment for completing the 36 catalys- 
ers; $23,975.47 for completing 54 catalysers with automatic con- 
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 of acetone and 4,000 tons of methyl ethyl ketone per 
year. 

It seems possible that a market may be found in the United 
States for about 1,000 tons of butyl alcohol yearly, but unless some 
new use for this substance is found, no alternative seems possible 
but to convert 4,000, if not 5,000 tons of it into methyl ethyl 
ketone. 

This substance seems to be as effective as acetone in the pro- 
duction of cordite, and it appears to have some exceptionally good 
properties as a solvent in connection with high grade varnish. 
Quite apart from its special value for aeroplane work, the fact that 
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 
a t  a good 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.E.K. plant and 
given in the sectional reports shows that an actual conversion of 
75% was made from butyl alcohol into methyl ethyl ketone. 

In regular working-and with the improyements suggested by ex- 
perience which were being installed, it is probable that 80% of the 
5,000 tons of butyl alcohol or 4,000 tons of methyl ethyl ketone 
would have been produced. 
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CONVERSION OF BUTYL ALCOHOL INTO METHYL ETHYL KETON~. 

............................................................. 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 
This is equal to a cost of 2.75~. per lb. (These figures are based 

on experience in working the plant). 
5 lbs, of butyl alcohol will produce 4 lbs. of methyl ethyl ketone, 

so that the cost of raw material (butyl alcohol) for producing one 
lb. of M.E.K. will be 11.09 x 5/4=13.86c. Adding to this 2.75~. (the 
cost of conversion), the actual first cost of methyl ethyl ketone will 
be 16.61~. per lb. 

CAPITAL, MANAGEMENT AND ROYALTY CHARGES. 
Assuming the business to be capitalised at $2,500,000.00. 

Interest, 7v2% 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 ................................................................ i .......... 13,920.00 
Royalties-1/2 of 1 cent per lb ........................ 65,000.00 . 

Yearly charges ........................ .. ........... $557,420.00 
With an  output of 13,000,000 lbs. of solvent, this will add 4.29 

cents to the first cost of 11.09 cents and 16.61 cents for Acetone 
and M.E.K. respectively. This fixes a minimum selling price of 
15.38 cents for Acetone and 20.9 cents for M.E.K. per lb. 

(1) Is the sudden break from 25v2* cents per lb. in the United 
States to 15** cents due to unloading, or will the latter be a normal 
price? 

*January price New York. 
,**March price New' York. 1 

GENERAL REVIEW. 

. (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.E.K.? 
(4) What market is there for Acetone and M.E.K.? 
(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 of yearly output November 11,1919, Acetone 2,500 
..................... Estimated yearly output of M.E.K., 1919 4,000 

- 6,500 tons 

(No charge being made for Capital and Directorship.) 
Actual cost of producing Acetone and Butyl Al- 

................................................... coho1 during the War 21.372~. per Ib. 
Cost of producing Acetone and Butyl Alcohol 

.................................................................................. in future 11.09 c. per Ib. 
.............................. Cost of producing M.E.K. in future 16.61 c. per lb. 

Cost in future including Capital and ~ i rec torsh ip  charges : 
............................................................................................. ... Acetone ..r 15.09 c. per lb. 

................................................................................. ............... M.E.K. :....--;--- 20.61 c. per lb. 

Canada produced 78 per cent. of the Acetone made in the British 
Empire, of 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 a t  Toronto are  

evidence on this point. It is perhaps well to emphasize three fea- 
tures of importance : 

(1) Almost entire freedom of initiative was allowed to every 
man holding a responsible post, so long as he worked hard, showed 
results, and was amenable to suggestion. 

(2) The happy combination of capable business control and 
highly trained specialists. 

(3) Realisation that the firing line began right inside the 
Works. 

I t  should be mentioned that the heads of four departments were 
graduates of the Toronto University, of which Colonel 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.Sa, 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 a s  
well as general plant layouts. D. J. Thomson, B.A.Sc., demon- 
strator in Engineering a t  the University and instructor at  the To- 
ronto Technical School, handled the electrical work, and W. Charles 
Collett, B.A.Sc., took charge of all building operations. The sec- 
tional reports written by .them testify to their knowledge, ability 
and thoroughn'ess. 

The University of Toronto laid the foundations for puch of the 
success of the British Acetones, Toronto, in training these gentle- 
men. 

(2) METHODS. 
These can be classed under four heads: 

PROCESS METHODS---Methods in r e a o n  to the processes. 
Whilst very full knowledge of 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 of discontinuous to 
an almost continuous system, and in this matter the very large ex- 
perience of the writer on similar change of methods in various in- 
dustries enabled -a system of working to be accomplished, which 

GENERAL R E V I ~ W .  

characterised by two main features, continuity and a positive 
ion. These are fully dealt with in the accompanying report. 

CONTROL METHODS-Methods applied to systems of manage- 
nt and control. 
These are fully explained in the reports by the chemists in 
rge of the operations in their departments. The Fermentation 
artment, under the control of Mr. Speakman, offered a particu- 

good field for systematic working, and a careful investigation 
show this to be a, model for work of a similar kind. Another 
llent example of systematic management and record was in 

nection with the Electrical Department under Mr. Thomson. 

METHODS IN RELATION TO LABOUR-Methods in connection with 
workers. 

Employment of Women-Mrs. Bowes, a lady well qualified for 
post of matron, secured the services of a staff of 40 workers, 

rly all of whom were of good social position, and proved to be 
ody of extremely capable and conscientious workers. It was 
ticularly noticeable that the effect of having refined women in 
Fermentation and Distillation Departments tended to elevate 
whole tone of the Works. 

Men-Wages have been rising (see appended sheet), with 
increased cost of living, but the men have earned their 

ney well. The provision of excellent lavatories, lockers, baths 
rest rooms, enabled good men to be secured and retained. 

r hundred men were regularly employed. 

DAY OF REST-The Day of Rest. 
Colonel Gooderham overruled the wishes of the heads of the 
artments in regard to a seven-day week, and adopted the six 
s of continuous work, closing down everything possible a t  12 
ock Saturday night till 12 o'clock Sunday night. As time went 

wisdom of this policy was shown, for it enabled all the 
to remain fresh and keen, and the stopping period was 

erwards found to be of vital importance as giving an oppor- 
ity for thorough cleansing and sterilisation. The record of the 
continuous run of 3,480 fermenters dealing with 1,300 tons of 

daily, without the loss of a single fermenter charge, is un- 
ionably due to the good results arising from the Sunday stop- 



e tower ~ G B ~ ~ ,  though bulky and cczstly, is a safe 
of deal* with ,$his part of the prob3em and should be in- - 

e7 the flow of heat. from &e metsl €0 the catalyst and @en 
e gas. Considerable difficulty has been met with in getting 

months to fill the order, and thwefore, if this method of 
ng the heat is h l l y  a@M, we may construct- the heaters 

lves with a saving in t h e  of several months. 
'Meanwhile, further atbention is being given to a differept 

tly reduced cost and in 1-8 than tbrek months. If this cap be 
e, it will be possible fQ reduce the instdoltion period to three 

overthe an the lead still and a few other parts will be 

NEW APPARATUS-In this letter a new method of Sulphuric Acid. 
covery and two new system (a) and (b) of catalysing were 

types of apparatus. Had. work con- 
opal sufficiently ta have been in actual 

I NEW. CATALYSER SYSTEMS. 

S u s m s  (aj rn (b)-The Catabser system (a) 
(see M.E.K. report), supplied heat ; partly 

e gas and partly to the catqlyst. This sfitem' is an b- 



el, so .that &a time is allowed .to complete the reaction in the 4 . . 

Uader the second system (b), the fact is utiked 

(5 )  Catalysing vasels of any conveent  size. 
(6) Rapidity of changing mblsjst. 
(7) ~f .e . ty-superheatedsk is all that can leak into the 
(8) A: catalyser c h a ~ e d  for use is heat& a flow of super- 

be expected to provide ;the operating staff with a far  

$5) Acid Recovery. 
from the main, passing it through coiled (6) Miscellapeous. 
furnace, when it is superheated to the asce 

aremot complete owing to stoppage), give a good id 
out-see Drawings A325, A318, A301, A291, B338, 
C332, C289. The scheme being to pass steam a t  120 
the six sets of heaters and jolt tubes in series, us 
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(a) R e d d  cast of -p la t .  . . 
k 

(2) Wrought &eta1 non-porous eatalysers. 
(3) Exact control. of gas temperatures. 

- (4) Prevention of decomposition and polymerising effect. . 

~eated steam. - I 

. -f9) General convenience and rnininium cost of working. 

DETAILS OF EXPENDITURE. 

(1) -First and Third Stage Catalysers. 
(2) Electrical Equipment. 
(3) Second Stage, Sulphating Prooess. 
-(4) Rectifying Stills. 

CATALYSER COST. * 

COST CATALYSER SYSTEM (a)-Reference to the original report - - 
~n the M.E.K., dated September 15th, 1917, will, show that an 
stimate was made providing for four 4 ft. catalysers and one 6 ft. 
osting altogether $6,000. This set was capable of dealing with 50. 
[allons per hour No. 1 stage; while for the No. 3 stage provision 
vas made for six 6 ft. catalysers, costing $7,200-thus a total cost 
vas allowed for of $3,200 for a 50 gallon Dlant, $39,600 for a 150 
:allon plant, and the cost a t  this rate would be $66,000 for a 250 
:allon plant. 
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' Referace :eta the M,E,K. report (J. H.. Pakin): 
k t  a tub1 ,of Mty-four 2 ft. c 
to do-the work of both Arst and &iYd stages. Worn the Mr. Thomson's-estimate for completing 
time of the catalyst, it is 

will be $53,148.11. - 
Thus twenty more would At the rate of estimate made by.the General Electric Company, 
still been used, the cost the cost would have been $173,200 without fixing or .wiring. 
from the Delta Company) would have been $17,000, 
cost of the catalysers 
so that the total would have been raised to $78,636.17 if at! 

SECOND STAGE SULPHATING -EQUIPMENT. 

had been completed. The report on the proposed M.E.K. plant included the sum of 
$49,000, being Badger's estimate of the probable cost of the plant 

COST CATALYSER SYSTEM (b)-When work 8topped the needed for carrying out the second stage of the WE.K. process. 
diture on this system After the authorization had been received- for the construction of 

the plant, Badgers raised their e s m a t e  to $86,000, stating that 
they had not been sufficiently informed as to the exact nature of 

stallation with oil the operation which was necessary, and that they found it abso- 
third stages for 25 IuWy essential that increased provision in some cases and new 
$35,000.00. This provisions in others should be made in order to ensure the success 
pared with the (a) systm. of the plant. Bearing in mind the novelty of some of the opera- 

tions, it is satisfactory to note that the plant as provided answered 
ELECTRICAL EQUIPMENT. its purpose completely. 

Mr. H. M. Perry closed the contract with Badgers for $72,000, 

. The sectional report on the Electric Installation shows ~ 5 '  to which amount was subsequently added another $9,000 for fir- 
electrical equipment of thirty-six 24" catalysers for 150 " ther provisions in connection with the scrubbing system. It will 
plant with transformers cost $25,678.64 to November 11, thus be seen that the total cost of this part of the equipment was 
whiist $3,494.00 would be required for completion, making a $81,000. Further items which added to the cost of this part of 

of $29,172.64.- the equipment amounting. to $22,406, covering labour, lead, buty- 
The original report (see M.E.E. report September 15, lene storage tank, and valves, with a further sum of $4,621.43 for 

estimated the electrical equipment necessary for' the 150 various smaller items, raised the total cost of this part of the equip- 
ment to $107,621.42, an increase of $58.621.43 over the original 

$03,920.00. 
It was found advisable to make shorter cablysers, and W 

improved methods of working adopted the total d y s e r  I&&& RECTIFYING STILLS. 
been cut dawn from 172 ft. to 72 ft. far the same output. , ' 

It was f o u ~ d  necessary to provide two stills not allowed for in 

stead d placing the work in the hands of f i e  W e m l  E the original edimate a t  a cost of $49,172.00, and the erection of a 
Company, it was left to Mr. D, J. Thomson who designed a 
stalled the whole equipment for this greatly reduce'd rnre. 
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c., not p~eviously estimated for. 
r acid reoovery - 

SUMMARY O F  THE M.E.K. PLANT COSTS. 

Provision *as made in f i e  original M.E.K. report for an ex- 
penditure of $315,156.52 on equipment and buildings. " 

The capacity of the plant installed was raised to 250 gallons 
X . U .  report (J. H. Parkin) that t h e ' i n ~ o r  papas~affes 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 Ilth, 1918, was $587,. 
673.93. The completion of the plant wouId have increased this 
item by $47,478.00 to $639,099.08. 

The enhrgeiaent of the plant by 60% would have entailed a 
total increase in expenditure of 102%. 

GETONE, BUTYL ALCOHOL AND METHYL ETHYL KETONE PLANT 
COSTS TO NOVEMBER llTH, 1918. 

tests indicates that this method would have been adoptd in 
Total Cost of Plant and ~ q u i p m e h ,  Alterations to Buildings, 

ete. and Starting Operations - ..----.---- - .-... - --------.-------.----------.--.---- $1,103,178.45 
Equipment, Expenditure on the Fermentation and Distillation 

Plant for producing Acetone and Butyl Alcohol ....-.........-.- 1.. $407,742.36 
3f.E.K. Costs --.-.........-.....~.--.~~~~..~-~~-~~~~~~..~~~~~~~~.~.~.~~~~~~~.~.~.~~~.~.~~~~~~.~~~.. 695,436.09 

-The cost of the intemhagger system would. not have $1,103,178.45 
$$,MO, making the total cost $71,307.87: Estimate for Pro Rata Cost Actual cost to 

MlsCELLANEOUS. 
$66,000.00 $78,636.17 

&be orighal e&hatRs were mapiled. In this se&m 

ressors, etc. .-...... 30,817.03 51,361.72 142,113.18 






