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OTTAWA 	May 18, 1945. 

REPORT 

of the 

ORE DRESSING AND  METALLURGICAL LABORATORIES.  

Investigation  No. 1872. 

Cause of Corrosion in Pattern 0921  Compasses. 

Background; 

The report of 0.D.M.L. Investigation No. 1825,. 

entitled "Corrosion Products in Pattern 0921 Compasses," 

was submitted to Commander F. G. S. Poile, R.N., of the 

British Admiralty Technical Mission, Ottawa, Ontario '  on 

March 29, 1945. In a letter (File No. 33-4-2-1) dated 

April 11, 1945, Commander Pelle requested that en analysis 

be made of: 

(1) Alcohol•containing liquid used in the manufacture 
of Pattern 0921 compasses in Canada. 

(2) Alcohol used in the manufacture of these compasses 
in  Canada. 

(3) Alcohol-containing liquid taken from compass Patter. 
0921 No. 233H Which was manufactured in England. 

(4) Black Amercoat paint (under coat). 

(5) Black Amercoat paint (finishing coat). 

In a letter dated April 20 it was reported to 

Commander Pelle that the sample of alcohol_ (I tem 2 above) 	/ 
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(Background, cont , d) 

was yellow in colour. Arrangemente then were made by 

Commander Peilete office for another sample of alcohol arÉj 

a sample of  distilled water to be submitted by  the  Ontario 

RuChes- Owens Company,  Ottawa. This sample or  alcohol was 

round to be colourless and it was analysed instead  of the 

coloured sample. 

Comparison  of Canadian  and English  Compass Liquids: 

The following results were obtained, using the tests 

outlined  in the compass specifications submitted by Commander 

Fells: 
111••••••■••• 

Specific gravity at 15.5° F.:0.93 

Alcohol (by weight) 	- 	-  • 

••• 	 ••• 

• • 

Free acid, 
number of drops of 	• 

N/10 caustic soda  - 

Residue 

:Speciti-:  Canadian  :  Engliih 
:  cation  :  Compass  :  Compass 

wimmw=m=me__. Value  lq=m1.11111=4.1aUm... 
:  0.931 	:  0.927 

:44.20  per :45.88 per 

	

cent  : 	cent 
:  0.005 per: 0.002 per 

	

cent: 	cent 
• 
• 

:  1 drop.  :  1 drop. 

:  None 	: None 
:  detected.: detected. 
: None 	: None 
: detected.: detected. 

Mineral, oily, resinous 
substances  - 

Aldehydes 
:  None. 	:  None. 
:Very faint:Very faint 
: trace. :  trace. 

01111=COPZIMMOSM IIRWS=11=1:11; 

properties of the  Alcohol Used in Canadian  Coasses: 

The  rollowing results were obtained when the  colour-

less sample of Canadian alcohol was tested according to the 

compass specifications: 

(Continued on  next  page) 



:Specification 
Value 

UZErtn.a-n 
Alcool  

:Colourless Sample 

■•••■•*••••■••■•■•••••■••• 

• 

Lead 
:  Manganese 
Iron 
Chromium 
Silver 

:  Lead 
: Iron 
: Chromium 
: Silver 

Least prominence :  Chromium  : 
:  Silver 

• • 
• • • • 

Pese 

(Comparison  of  Canadian and  English Compass Liquid 	ent , d) 

0.815 Specifie gravity at  155°  0.1Less than 0. 797. : 

Alcohol (by weight) 

ges idue 

Free acid, number of drops 
or NA0 caustie soda. 	• 

Free bases 

: 	92.63  per 
cent 

:Lac:0 than 0.01 	: 	0.004  per 
: per cent. 	 cent 
:Leaa  than 2 drop4;Less than 2 drops. 

:Less than 0.01 	: None detected. 

• • 
=•=5.:WàiMPA:Ziiriaili••••20:•••••••••••••OriMiniffliiiiMinOtini••••• 

Estero 

Mineral, oil, resinous 
substances 

Aldehydes 

: per  cent. 
None.  

None. 

None.  

: None detected. 

: None detected. 

:Extremely small 
trace, 

22W.g.:1222.9.21.51_ZZLIminat 1 °n: 
I.  

Samples  of the Canadian  compass  liquid a  the colour-

less Canadian alcohol,  and the liquid  from the English compass 

were evaporated to dryness and the residues were analysed for 

metallic constituents by means of the spectroacope, with the 

following results: 

Importance of 
Constituents 

_ 

Most prominence 

:  English 
: Compass 

: Magnesium 
: Silicon 
: Calcium 
: Aluminium 
:  Boron 
: Sodium 

: Canadian 
:  Compeu3s 
: Li uld 

: Magnesium 
: Silicon 
: Calcium 

:Conn-Mess 
: Canadian 

• • 
: Magnesium 
• 

• 
• • 
• • 

Intermediate 
prominence 

: Lead 
:  Copper 
:  Zinc 
: Manganese 
:  Iron 

11•1■••••••■•••■•••••••■ ma••••••••■■• 

: Aluminium 
: Boron 
: Copper 

• • 

: Silicon 
: Calcium 
: Aluminium 
: Sodium 
: Copper 
: Zinc 
:  Manganese 

:  Nickel 	• 

• • 	 • 

(Continued on next page) 
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Samples of the Amernoat under and finishing coats were 

analysed for their metallic constituents by the spectroscope 

with the following results: 

-----YMportanoe o 
Constituents 

Most prominent 

: aluminium : 
: Sodium 
: Manganese : 
: Iron 
: Titanium : 

: Magnesium : 	Silicon 
: Silicon 	: Aluminium 

Least prominent : Lead 
: Copper 
: Nickel 
: Chromium 

: Magnesium 
: 	Iron 
: Lead 

Copper 

Examination of Distilled  Water: 

The electrical conductivity of the distilled water 

submitted by the Ontario Hughes-Owens Company was determined, 

in order to obtain an estimate of its purity. It was 

found to have the conductivity of absolutely  pure water con-

taining 0,3 part per million of sodium chloride. 

Preahly distilled water prepared in  these Laboratories 

hastbe  ocnductivity  of pro  eater containing leas than 0.1 part 

per  million of sodium chloride, However, distilled water 

prepared the same way but allowed to stand for some time had the 

conductivity of pure water containing 3.5 part  per million 

of sodium chloride. This increase in conductivity was  due to 

the  solution or carbon dioxide and material from  the walls of 

the container. 

Conclusions: 

1. The alcohol conteet of the Canadian compass  liqUid 

is slightly lower than that of the English liquid., 

2. More residue is preeent in the Canadian compass 
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(Conclusions, contid) 

liquid than in the English liquid. 

3. In other -respects  there is little differenae 

between Canadian and Znglish compass liquids. 

4, The colourless sample of Canadian alcohol had a 

higher specific gravity than allowed by the specifications, 

i.e., it probably contained more water. 

5. In other respects the Canadian alcohol was satis2ac-

tory according to the epecificatione. It is anticipated that 

the extremely small trace of aldehydes Which was detected 

• would not be harmful. 

8. The distilled water WRS of satisfactory purity. 

7, The spectroscopic examination of the residues from 

the Canadian compass liquid, Englieh compass liquid  and colour-

less Canadian alcehol shcwed appraximately the same metallic 

constituent to be present In each. There was a  considerable 

similarity In the order of importance of these metallic con-

stituents  in the  three liquids. As far as can be judged, these 

metallic constituents are not likely to be harmful. Titanium 

Is the only metal occurring in the paints which does not occur 

in  the residues from the liquide. 

8, The acid radicals with which the metals  in the 

paints  are coribined would determine to a coneiderable  extent 

the  amount of corroeive action which  the  paints would have on 

the  metal underneath. 

• It is thought that an excessive amount ie  free fatty 

acid may be present in one or both of the paints."( Unfortun-

ately,  due tc the lengthy illness of one of the  members of 

the  staff, theue'Laboratories are not in a position to  analys e .  

these materials for free fatty acids at the present  time. 
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