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Origin  of_Mamat: 

larly  Ir  July, 1943, a. request was  made  by Lt.-Col. 

2.  i.  Huilfe;ins, of the Directorate  of Small Arme  and Small 

Arms Ammunition, Inspection Board of the  United Kin6dom and. 

Canada,  Ottawa, Ontario, that the possibility  of applying 

Quality Control to the inspection  of the 20-mm. Hispano-Suiza 

ammunition be investiiy4ted. Plant visits were made in order 
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(Origin of Uequest )  contld)-,  

to observe case manufacture and test, as -  Well as euzo 

shell filling, and i.i.ssembly of rounds. 	 . 

. 	. 

 

At  a -discussion of the subject, held at Rusbac 

on July 29th.,'1943, a commIttee.was set ur...) for the pure  of 
b 

, InvestigatIn.g Quality Control and determining its applica'l J. 

to the inspection' of this 20-mm, ammunition. This committee 

is composed of 

Chairman: Teo -op Captain D.W ..fl. Ryley„ 
Montreal Ounbno 

Capt. W.L. 
Quebec, 'çi,uebec .  

Capt. M. J. Ward, 
Ottawa, Ontario. 

Lieut. j. F. Weston !, 
Montreal, Quebec. 

Flight Lleut„ S, A. Burns, 
Toronto, Ontario, 

Consultant: H. H. Falrfloid, 
Physical Metallurgy. Rel3oarnh 
Laboratories, Bureau  -of Mines, 
Ottawa Untm..q.e. 

The:discussion dealt wit.h the genOral .nature or 

Quality Control, its application to inspection, and what.it  

might contribUte to the Inspection of 20-mm.'Hispano-Sillza 

ammunition° It was emphasized that the first  stop in  Quality 

Control was an analysis of the process froi;i available test 

data. A meeting of the  committee was tentativoly. ..schednlod 

for August 25th. 	 . 

This first'report contains a discussion of the 

general nature of Cluality Control.. 
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DISCUSSION OF QUAMTY CO1TROL 9  „ 

what.43-..RMIVY—P9nPY° 1.? 

Quality Control refers tà the analysis of test' 

	

-' 	- 	. 	•
. 	. 

' reeUlts by certain Statistical procedures, UsuallY a'ehart 

	

, 	 . . 	., 	. 	.. 
is 'made of the data, Tho chart gives a graphic Surve'of 

manUfacturing condltiona. 

lloos_Quellty_Contpl_Diffe.rm_Reelgt:LbApectionâ 

Quality Control là merely an analysis  or  Inspection 

results, The method of inspection used will depend upon the 

judgment of the inspectiOn offiCials, After considering all 

.the information bearing on a product e  a mythod of inspection 

w113..bo established, The,purpose of Quality Control is to 

provide more information than le ordinarily avallable e  so 

that the choice of an inspection method can be  bd on more 

factual ovldonco. 

What Type of InformatJon Does Quality Control Wye? 

AU  measurable properties of material o  either manu-

factured or as found In nature o  aro subject to variation, In 

recording a series of toots it is desirable to know whether 
• 

the variation observed is ,: 

(1) !Tormal Varielon - that is o  ono due to a system 
WrZatisernherent in a process e s each.of which 

.continues to exert the same effect on the final 
product, (This condition Is called "under 
statistical control"). 

(2) Erratic Variation - that ib e  one duo to the irreg-. 
---15Urdée:PFece of asoignable causes for lack 

of control o  or duo to  on  or more of the process 
variables . going . 9 haywireQ 0  (This condition is 
called  out  of statistical contror'). 

(3) CoUaLVariation 	this type of variation is 
- re'daln ciUnr'sred by long  rune  (seven or more) 

of results on one side of the average. This 
condition is also out of statistical contro4 
unies it is found thàt the cycles recur in 
a definite pattern, 
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Of What Use is the .Informetion Ob ‘téïn ed ThrouelQuality Control? . 

When Quallty.Control haS been used_successfullyp, it 	• 

ha  s been found that very slight deviations from normal are 

detected, These are generally forewarnings of future ,defect 

Ives,. Where the first deviation from normal is investigated e  

usually a cause Por‘the donation is found' and corrected. 

A gradual improvement In the process takes place until it is 

- under statistical centrol. When evidence,ià finallY Obtained 

that the'Preeess'Is under statistical oontrol it is often 

posaiblo toreduce the 'man - hours of inSpOdtion per piece, 

The  value of the'inforeation depends Upon ïihether 

. or not it is poasible to got the Process under contrel o.  If  

no COrrective . aCtion  on  bo taken after the presence of 

definite causes for variation hes  ben  detectedp Quality 

, Control ià merelY a  ystem of recording data. 

Where Does qelity Control Ap 	OHJPO-mm AMmunitioW? 

l'There are three uses for (àuality Control in the 

inspection  of  20-mm o , ammunitiOn 

'(1) MANAGEMENT>. :- As É -form of recerd.by moans Of 
vihich an overall picture of-the 
product quality may be obtained, . 

(2) .  INSPECTORS . A record Of routine inspection of 
. components., 	. , 

-(3) - ENGINEERS - A method'of studying the results of 
Special investigations, 

• Since it has been decided to stlidy the application 

of Quality Contrel to 20.-mm o -ammunition p  .records of each of 

- the above types shoUld be ma1ntalned over,  a long enough 

period of tIme in order to  se  1£ they prove to be useful. 

(Contlnued on next page) 
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(heee Does Quality Control Apply to 20-ten, Ammunition, cend) - 

(1) 	Uualeiker Centre]  fer  Yanaeement 

Management requires an overall picture of product, 

and must delegate detail work to specific individuals. The 

records for management will therefore deal with results on 

lots, The three most  important tests  are 

- velocity, 
- pressure, 
- accuracy. 

Other  tests  may become of interest,such as  velocity required 

for detonation of fuze, dry velocity minus wet  velocity, etc. 

Management Is also interested in an overall  picture of the 

per  cent  of reàects, for case defects, fuze defects e  ahell 

defects, and final round defects. Tbe purpose of these 

records is: 

(a) To make the interpretation of large 
quantities of observations easier. 

(b) To obtain assurance that a consistent 
product is being made. 

(c) To point out the need for corrective 
action on certain phases of the process. 

(2) 	2,miliz_pentrel 	",:eeepeeeo - 

The policy of inspection has  been  stated as: 

"Not  one defectiere  round ahall pass into the hands of the 

forces". Inspectors should therefore concern themselves 

not  only with weeding out defectives after they have been 

made,  but also with detecting bad manufacturing conditions 

and  trying to eliminate the  causes  of defectives, The pur 

pose of  Quality Control  in  the hands of inspectors is  tc 

enable  them to be more alert to dangerous variations In  the 

process. 

(Continued on  next page) 
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- (Where Does Quality -Control Apply to - 20 ,7-Wm., Ammunitlor4 
cont 2 d) 

Some test values which could be plotted at regular 

intervals  aren 

- depth of' cap. chamber 9 	 _ 
• height of 'anvil'9  

• - height of cap in * caso 9  
- weight ' of scoop lead far detonator n  
- weight . holght and specific gravity of 

pressed pe1lets 9  
- height  of explosive  In 
- powder load In case s  
- load to pull Éholl from case » 	. 
• hardnoSs  tests e  
-t number of ,split sho11s 9  
• exploaivo'fOrcé (pressure bar test). 

Such tests as are at present recorded in,quantita-

time form can be plotted in control  charte  quite readily. 

They should be maintained up to the minute by the Inspecter 

performing the test with the aid of engineering supervision. 

A trial period of about two months ShOuld show whether or 

not thoy,would servé a usefUtpurposé, 

• ' 	Whore 100  per cent visual or gauge inspection Is 

nsod 9  a record is uaually iwpt of the defect's per lot. It 

is recommended that fraction defactiVe•charts bo kept for 

each regular type of defect. This will give a graphic 

indication  of' variation  in the procass 9  and may prove of 

value in correcting Irregularities in thé.  process. The data 

available on fraction defectiVo Concerns Cases; fuses  9  shells, 

and final. rounds. 	 • 

(3) qllalfe_0.9ntrôl for F‘:neeers_ 

Engineere in chargeof inspection after surveying 

the informatlaa contained in Inspectors records may wish 

to Change the inspection practice. Before making any 

change it may be advisable to collect special Information. 

An example of this is shell loading. At present 
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(Whore Does Q,uality Control Apply to 20-mm °  A:name:11 .0 on e  contd) - 

there is some deubt as to the density of the Compacted charge ° 

 Since denàIty may affect premeturese  control of this property 

is vory important, Therefore e  it may be necessary to devise 

a density test velich will be carried out until it is certain 

that the pressing operation is under control ° 	Pressure 

readings on the press may also be roquired e  as well as the 

regular dimensional measure of pellets and height of final 

charge °  

Quality Control charts give the most scientific 

analysis of the performance of different machine 	Since 

the quality of the product rests mainly on the type of 

machine used e  it will be necessary to evaluate the perform-

ance of different production machinery from time to time °  

Another special test might be aroughness measure-

ment on the inside of the shell °  Rough surfaces' may affect 

premetures, Brush Surface Analyzer readings may be.necessary 

for 'a certain period in order to ensure that surface finish 

is controlled °  

eay Attempt to Improve the Process° Does Mot 100 Per Cent 
--r"--->neJand-nriaîîàïi7WritiAlitylil Defective 

MIMI/11a. - 3. on? 

The Northern Electric Company e  the Westinghouse 

Electric Company end the United States Ordnance have Laves-

tigated the ability of'skilled inspectors over a period of 

time °  Tho results indicate that Inspectors wlil pick  out  • 

about 85 per cent of the defective material °  

This observation Is borne out by the fact that 

after 20-mm 0  cartridge cases ara thoroughly Laspected at tho 

St °  Maio Arsenal defectives are found on reinspect:Ion by 

the Inspection  Board' of United Kingdom and Canada °  Assuming 

. that one inspection operation picks out 90 per cent of the 
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(Why Attempt to improve the Process ?  contud) - 

defectives ?  and the  manufactured product is 2 por cent' 

defectivo o  then two 100 per cent manual inspection opera.,  

tions will- still Ieavo 0,02(0 ° 10) 2  - 0 0 000200 defectivea ei 

or 200 detectives per million, 

The greater the number of defectives monufacturod e  

tho greater is the  possibility that'defoctive ammunition 

will be released° 

• • Therefore ?  it 1.3 more desirable to correct the 

condition •at the sourco than to try and weod out dofoctives 

after they are produced, 

rommusIaaso 

quality Control Is a method of analyzing observations °  

Tho Information obtained tnrough Quality Control 

might possibly result In an Improved product e  lowered cost e  

-• _less defectives e  less work In  inspection. If the CM2.864 for 

variation in product detected by Quality Control•techniilue 

cannot be eliminated then the_system will prove useful  only  

as a.form of recording data ° 	 • 

- After a superfiCial observation  or 20-mil 0 'production 

and inspection »  lt . was proposed - that available root:Wide be 

analyzed in,order to got a scientific survey of the history 

of the.produCt °  It will  th  en be necaSsary to submit the • 

control elart- records to those In charge  -of inspection tu • order 

to see if the  information the  contain can serve a uàefu/ 

purpose, 

A trial period of about two Months dàould prove 

whether or not à cOntrol chart for a certain variable Is • 

assisting inSpectIon ° , 

• In order.to  correct tho :impression that quality 
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Control rcc:uc•os inspection. it i.: necessa.ry to state that tho.

reverse is ec;ua:lly Fos s^_;^^- ^^ (,^aality Control require:, that

the proces: be studied var.,,T thoï oug.?11y, Therefore, at the

start of the proj;rml an increa:se in 'Uzs work done on inspec-

tion is nFc^eti.sary, If the causes for variation in the pr oduct

can be brought cor)ûx::Ia then inspection pract5_ce may be

chcniged,,
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