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UALITY OF 
FRUITS & 

VEGETABLES: 
GRADING & 

UNDERSTANDIN 
QUALITY ISSUES 

INTRJ)f)(JCT10N 

.Assuring the quality of pro cas sed foods is 
no accident it requiros· COrtltllftrnent from 
management and atiemlonto all phases of 
the production chain; HteraUy from field to 
fork, Product quality may be affected by 
poor harvesting and handjjng practices, 
insanitation, improper prooessing and 
handling, or abuse in transit, 

This program wiHaddress. qU$I~yi$$ues in 
canned and frozen fooos, and those parts 
of the process that affect food quality, 
Participants wm learn how to upgrade and 
improve their processes and food ham11lng 
practices to enhance quality of their 
finished products. The program will also 
include a hands-on grading $esslon1 which 
will aUow attendees to evaluate and grade 
products according to United States and 
European standards, 

THE PROGRAM 

L Importance of Quality and Safety 
Doing Business 

it History of Fruit & vegetable Processing 

HL Terminology 

Sanitation &, GMP Compllance: Effects 
on Quality 

V\.Hls .... tQ to Know About 

Standards for Fruits & 

A. Understanding Grading 
Why Grade Standards Were 

Deve!oped 
C. Defects & Other Quality Issues -

Examination of A Range of 
Products 

O. HandsNOn Grading 

VII. Government Imposed \<$, In<:iI.l51.ry 
manct{;'lrt.1~~ 

INSTRUCTOR 
Mr. Dermil~ Spink lIS< an inoop!!!odent (;OI1Sultaflt who 

working in th~ area of frozers food quaHty 
Prim t¢ setting up his own l::!i..JSifl~S$, he 

was the Vice Pre$ident and Chief Quality Officer fo( 
Agripac, 1M. in Oregon. was OI1~ of 
the largell<t fruit and vegetable processors in the 
United States. While with Agripac, helped 
devalop grading sY$tems for frozen that were 
eventually adopted bv the United States 
of Agriculture. 

MORIE INFORMA nON 

Mr. R\charu F. Stief 
Me Morad S. Ahmed 
AtXH, 
12 \)(If<;kl Strtl<!~t 
Gi;1';Ill, Cairo 
TEt 338-1445 ( 6 
FAX ~14B·0729 
EGYPT 
EMAIL rfutler4@egyptonlina.com 
EMA.!t. morad@~gypton!ine com 

November 9, 2000 
9:30 -17;00 

CAIRO M.ARRIOTT 
ZAMALEK~ CAiRO 

FOOD SAFETY & QUALITY: 
KEYS TO 

COMPETITIVENESS 



AGENDA 
NOVEMJlER, 2100 
CAIRO, EGYFf 

I. BRIEF msTORY OF mE FRUIT AND VEGETABLE PROCESSING 
INDUSTRY 

n. IMPORTANCE OF QUAIJTY AND SAFETY IN DOING BUSINESS 

A Why so many c:ompauies miss it 
B. Comdion of the missing poIic:y 
C. BlendiDg of costs, quality and safety to equal profits 

m. TERMINOLOGY OF mE INDUSTRY 

N. SANITATION AND GMP COMPLIANCE: EFFECTS ON QUALITY 

V. WHAT mE BUYER WANTS TO KNOW ABOUf SUPPLIERS 

VI. DEFINITION OF QUAIJTY 

vn. WHY DO WE NEED STANDARDS ON FRUITS AND VEGETABlES? 

A Understmding Standards 
1. Tips and filets about sampIiD& ......... and specifications 

B. Defects and other quality issues 
1. Examination of a raose ofproduc:ls 
2. Hands on 8Iading 

C. Sinale Attribuae System 

vm. STANDARDS AND SYSTEMS 

A Writing Standards and Specificati911S 

IX. HOW TO USE QUALITY DATA, SYSTEMS AND STANDARDS TO 
INCREASE PROFITS 

x. GOVERNMENT IMPOSED VS. INDUSTRY STANDARDS 

XI. PACK REPORTING 1999 
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HISTORY OF FRUIT AND VEGETAIJLE PROCESSING 

1. AfterWodd War n 

2. 1958 Bacteria Sbmdauu 

3. GMP's 

4. 1972 Food fudusIria1 Revolution 

5. New c:eotets for world food supply. 



IMPORTANCE OF QUALITY AND SAFETY IN DOING BUSINESS. 

A Quality and safety iI your business. 
1. These two factors detea:mine: 

a. Time in tmsiness 
b. Position in indosIIy 
c. Position in the market 
d Plofits. 

B. Why so many Cm''1l1nies miss it? 
I. Pursuit of profit 
2. Not undersbmding the madtet 
3. Not realizins obliptiOli to the Customer. 
4. Not being able to measure their value. 

C. COllection of missing policy 
I. Rethink Company goals by adcIins quality and safety. 
2. Study your market 

a. What sells 
3. Update c:ompaoy sysbi8 

D. Blending costs. quality and safety to equal profils. 
I. Lower cosIs 
2. Inc:rc:ue sales 



TERMS USED IN TIlE INDUSTRY 

1. .Black FrGUIl - Items fiozen in • bloek of ice. 

2. Wet pdt - Items fiozm in • n:taiI or wholesale C8Iton. 

3. BIgt Tu!.eI-. dead-end hallway where bogies loaded widJ.1nIyS of 
wet-pack cartons an: placed to allow cold air to blow betweeu the .,.,....."., 
to speed up the :&eeziDs process. 

4. WI. - JndividaaI Quidt Frozen. This was ICC(IInplisbr.d in the 1960's by 
new fteetjlls bells. 

S. I.P oM. - Intqpated Pest Mane ..... -. system ofusins daeillat only 
when ne.::essary and in the lowest possible IIIDOUDt and SIi1J. 8CC()I11J1tish 
disease or insect control. 

6. G.M.l. - Oood Mannfac:turiug PnIctices. A set of D!8iillrwmq rules that 
an: to be used as pideJines in pmvicliug clem and wholesome food. 

7. Low Add G.M.P. - A set ofOood Mamd .. ;turiug Rules that an: lequirecl 
in III8II1JfiIdm:i of C8,nwo..J wgetables. 

8. amO S!!!!. A code system 1bat allows for. tnciss and nmcmI of 
product ftom the market place. 

9. ... ...... 'ns. subjec:tiDs of~ to hish heat (2fJOOF) for short 
periods of time to mainbiin fknor and color of the p:uduct 

10. '.'fMC A group of comp1e.x JII_ins that can cause a loss of color and 
fknor in most ~ afta' em tj"s BJancl>ins will in8cdf* them.. 

11. g,. Nat - A bimpeiidUie at which aD liquid within a c:eII beoon'C! ice. 

12. fnepr ... - A quality c:oaditioa caused by the miJp'Btioa of the 
moisbJre ftom the surface tissue of the product cansins it to 111m white in 
color and to become touah in Iex!UIc. 

13. Muiltun Mie .. di_ The 1IlOYCI1'C!I1' ofwater widiin or away ftom the 
wgetable uuifs while in • ftozen state. 

·IJ 



SANITATION AND GMP COMPLIANCE: EFFECTS ON QUALITY 

A Sanitation 
1. Define 
2. Organization 
3. Tools 
4. JuspecOOo 
S. Use ofInfOImation 

B. GMP's 
1. Define 
2. Special: personal hysieDe 
3. Value md eonuecIion to -J4oRfifiifllts md quality impcO.U,Hid 

c. Relate effi:c:ts on quality 
1. Appeanmce 
2. Food Safety 
3. SeIIius tool 



CURRENT GOOD MANUFACTURING PRACTICE IN MANUFACTURING, 
PROCESSING, PACKING, OR HOLDING HUMAN FOOD 

PART 110 - SANITATION· 
Promulgated ell Port 1!8.1,/16/69, t/f.ctwe 5/16169. recodified. ell Part. 1103/15/77. 

Revi.td 51 FR llU58, 6/19/86, Efftctiw IVl(J/86. (Minor correctioll' JIIalllu! publi.Md in 1M 
_Fttiera.l. R,giaUT 4t a laUT date). 

TITLE 21-FOOD AND DRUGS 
PART 110 CURRENT FOOD MANUFAC­

TURING PRACTICE. (SANITATION) IN 
MANUFACTURING. PROCESSING, PACK· 
ING. OR HOLDING HUMAN FOOD. 

SUBPART A-_GENERAL PROVISIONS 

1l0.SDefinitions. 
110.6 Curnnt good mu:daeturlne: practice. 
110.10 Pel'llonneL 
110.19 Exclusion .. 

SUBPARTB-BUILDINGSANDFACILlTIES 

110.20 Plant and ground .. 
11 0.35 Sanitary operation-. 
110.31 Sanitary facilitia and controla. 

SUSPAR'::' C--l1!QUIPMEN':' 

110.40 Equipment and uteaaila. 

SUBPART D-!Rea_edJ 

SUBPART E-PRODUCTION,.-\ND 
PROCESS CONTROLS 

110.80 Proceues and control .. 
110.93 Warehou.ing and distribution. 

SUBPART F-!aeaervedJ 

SUBPART G-DEFECT ACTION LEVELS 

110.110 Natural or unavoid.ble defects in food 
for human ule that preaent no health 
hazard. 

Subpa.r1 A-GeaeraI PNYi.ioa. 

§ 11o.s DEFINITIONS. 

The definitioRl apd interpretatioRl 01 terrmI 
in section 201 of the Federal Food. Drug. and 
Cosmetie Act (the ad) are applicable to such 
terms when used in thia part. The foUowing 
definitions ahall also apply; 

(II) "Acid foods or acidified fooda" meana 
food. that have an equnlbrium pH of 4,6 or 
below. 

(bl "Adequate" means that which is needed to 
accompliah the intended purpoae in kupin&, 
with good public health practice. 

(e) "Batter" means a semifluid substance. 
UliU any compoted of flour and other in gredien ts 
int4 which principal eomponents ot food ar~ 
dipped or with which they are eoated. or which 
may be used directly t4 form bakery fooda. 

(d) "Blanching". except Cor tree nuts and 
peanuts. means a prepaekaging beat treatment 
of foodstuffs (or a sufficient time and at a 
8ufficient temperature t4 pLrtially or completely 
Inactivate the n~tu~ly cccurin!r enzymes ar.d 
t4 effect other pnyslcal or biochemical changes 
in the tood. 

(e) "Critical control point" means a point in a 
food process where there ill a high probability 
that improper control may cause, allow or 
contribute t4 a hazard or to rilth in the final food 
or decomposition of the filial food. 

(I) "Food" means food :as defined in section 
201(f) of the act and includes raw materials and 
ingredients. 

(g) .. Food :ontact-surfaces" are tl'loae surfaces 
that contact human food and thole surfaces 
hom which drainage onto the food or onto 
surfaces that contact the food ordinarily occurs 
during the normal course oC operations. "Food­
contact surfaces" includes utensils and Cood­
contaet surfaces of equipment. 

(h) .. Lot" means the food produced during a 
period of time indicated by a specific code. 

(i) "Microorganiaml" means yeasts. mold •• 
bacteria. and viruses and include .. but il not 
limited to, .peeiea having public health .ig. 
nilieanee. The term "undesirable micro­
ora'anilma" includea thoM microorganisms tbat 
are of public health lignificance. that subject 
food to decompoaition. that indicate that food i. 
contaminated with filth. or that otherwise may 
cause food t4 be adulterated .... ithin the meaning 
of the act. Occasionally in theae regulationa. 
FDA used the adjective "microbial" instead oC 
using an adjectival phrase containing the word 
microorganilm. 

W" Pest" refers t4 any objectionable animal. 
or illlects includin& but not limited to, bird .. 
rodents. flies. and larvae. 

(k) "Plant" mean. the building or Cacility or 
parts thereof. used for or in connection with the 
manuCacturing. pacugin& labeling. or holding 
of human food. 

(I) "Quality control operation~ means a planned 
and s)'Itematic procedure Cor taking all action. 
lIeceasary t4 prevent food Crom being adulterated 
within the meaning of the act. 

(m) "Rewor"" melDl clean. unadulterated 
food that has been removed from proeeeaing for 
reason. other than insanitary conditionl or that 
haa been .ucceaafully reconditioned by reo 
procaling and that is ,ultable for uae II food. 

(n) .. SLfe-mol.ture lever' il a level DC moisture 

.-



PART IlO-GOOD JlANUF4CI1JJUNC PBACJ1CES......D'ATION C ..... .. 

low enoach to prevent the growth of andlllinbl. 
microorpn~ in the finiabed product vader 
tile intended CGIIditions of lIWIafactarina:, 
storage. and distribution. The mu:imlllll Al. 
moisture level for a food is baaed on ita water 
ae<...ivity Ca,.). An low will be considered Ale for a 
food if adequate data 11ft anilabie that d_ 
strate tIIat tile food at or below tile po ... wiU 
not support tile crowtII of undesirable micro­
orpniama. 

(0) "Sanitize" _ to adequatelJ"treatfood. 
contact I1Irt_ b, & proe_ that is effeetiwe in 
destro)'ingftgetativeceDaofmieroorpniamaot 
public healtllsjgnifieana, and in substantiall:r 
redueinC numbers of other undesirable micro­
orpniams. but witlmot adversely allteciaa' the 
product or its 1alet7 for &be eonsumer. 

{II) *ShaJl" is used to ~ maadat.ol7 re­
qulrementa 

(q) "Should" ill naed to atate .... _.uended /If' 
adYisory procedures or idotif7 reft!!!meaded 
equipment. 
(~ "Water IICtivit7" (a.) is • m_re of tile 

free moisture in afood lUId is tile quotient of&be 
water vapor pressore of the aubatanee dirided 
by tile vapor pressure of pure water at tIIe_ 
temperatuN. 

,110.10 PE:ISONNEL 

.... ................... ,., ....... 

,£ 



PART 1l00000D MANUFACTURING PRACl'ICES-SANrrA110N-Continued 

of thia part shall be dearly usigned to competent 
luperviJory personnel 

aafety controls and operating practices or effective 
design. including tbe leparation of operations in 
which eontamination ia likely to oecor. by one or 
mon of the following means; loeation. time. 
partition. air flow, enclosed aYBtema. or other 
effective meanlL 

5110.19 EXCLUSIONS. 

(a) Thefollowing opentionlare notlubject to 
this part: Establishments engaged solely in the 
harvesting. storage. or distribution o{ one or 
more" raw agricultural commodities. ~ as defined 
in seetio:! 201(r) o{ the ad, which are ordinarily 
cleaned. prepared. treated. or otherwise processed 
before being marketed to the consuming pUblic:. 

(b) FDA. however. will issue speeial regulations 
if it is neeeisary to cover these excluded 
operatioll& 

(3) Permit the talcin&, of proper precautions to 
prot.tct food in outdoor bulk fermentation vesaelll 
by any effeetive meana. ineluding: 

(I) U.ing protective coverings. 
(ii) Controlling aress over and around the 

vessels to eliminate harborages for pests. 
(iii) Checking on a regular buis for pests &nd 

pest infestation. 

Subpart B-BuildiDP aad F..,iUtiet 

5110.20 PLA..'I'TS AND GROUNDS. 

(iv) Skimming the fermentation veasell, as 
n_sary. 

(s) CTOtnUu. The ground. about a lood piant 
under the control of the operator shall be kept in 
• condition that will protect against the con­
tamination oC food. The methods for adequate 
maintenance ot grounds include. but are not 
Iimiwd to: . 

(4) Be constructed in lueh a manner that 
flool'3, wall.!, and ceilings may be adequately 
c1')lJIea and ;Cllpt ele&ll &nd kept in good repair; 
,that drip or condensate from fixtures. ducts &nd 
pipes does not contaminate {ood. food-eon tact 
lurfacea. or food-packaging materials: and that 
aisles or working spaces are provided between 
equipment and walls and are adequatt!Jy un­
obstructed and of adequate width tD permit 
employees to perform their duties and to protect 
against contaminating tood or food-contact 
lurfaees with clothing or personal contact. 

(I) Properly storing equipment. removing litter 
a.?d. waste: and .cuttlng weeds or grass within 
tl.O! lmmedlatt! VICllllty ot the plant :,u!ldings Of 
stnJetures that may constitute an attractant. 
breeding place. or barborage for pesta. 

(2) Maintaining roads, yards. and parking lots 
so that they do not constitute a source of con­
tamination in areas wbere food is expo.ed. 

(3) Adequately draining areu tlfiLt may con­
tribute contamination to lood by ,,"page. foot­
borne filth, or providing a breed in&' place for 
pests. 

(4) Operatin&, .y.t&ms for waste treatment 
and disposal in an adequate manner.o that they 
do not eon.titute a aouree of contamination in 
areas where food is exposed. 

U the plant grounds are bordered by grounds 
not under the operator' 8 control and not main­
tained in the manner described in paral'l'aph 
(alm through (3) of this seetion, care shall be 
exercised in the plant b)' inapeetion. exter­
mination, or other mean. to exclude peste. dirt. 
and filtb that may be a louree of food con­
tamination. 

(b) Pl4nt C01tItT'llCtilln find duitrA. Plant 
buildings and .tructures shall be suitable in 
Si1e. construction, and design to facilitate main­
tenanee and auitary operati9na for food­
manufacturing pulpaR'" The plant and facilities 
.hall: . 

(1) Provide sufficient spaee for stich placement 
of equipment and storage of materials as it 
neeessary for the maintenance of aanitaty 
operations and the production of late food. 

(2) Permit the talcing of proper precautions to 
reduce the potential for contamination of food. 
food-contact lurfaees. or food-packaging 
materials with microorganisms. chemiCals. filth. 
fir oth~ extraneous materiaL The potential for 
contamination may be reduced by adequate food 
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(61 Provide adeq:late lighting in hand­
wuhing areas. dresaing and locker rooms. and 
toilet rooms and in all areas where food is 
examined. processed. or atored and where 
equipment or utensils are cleaned: snd provide 
safety-type light bulbI, fixtures. skylights. or 
other flailS suspended over exposed food in any 
ltep 0 preparation or otherwise protect ,,&,ainst 
food contamination in c ...... of glus breakage. 

(6) Provide adequate ventilation or control 
,fQuipment to minimize odors and vapors (in­
cluding steam and noxious tumea) in &reas 
where they may eontaminate food: and locate 
and operate {ana and other ail'-blowing equipment 
in a manner that minimizes the potential for 
contaminating food. food-packaging materiala. 
ud food- contact .urlacea. 

(7) Provide. where neeessary. adequate 
Icreenln&' orother protection against peats. 

§110.36 SANITARY OPERATIONS. 
(a) CerurcI_i1illCftcnu. Buildings. fixtures. 

and other physical facilities of the plant shall be 
maintained in a sanitaty condition and shall be 
kept in repair lufficient to prevent food from 
becoming adulterated within the me&ning o{ the 
act. Cleaning and l&nitizing at utenails and 
equipment shall be conducted in a manner that 
protects against contamination of food. food­
contact surfaces. or food-packaging materials. 

(b) Svb'/o:'Ml!'lUed in eleaninp and .anitizinp; 
.tIm1gt of kJ:I;ie 'I1U&tIrri4u.. (1) Cleaning compounds 
&nd lanitlzing agents used in cleaning and 
sanitizing procedures shall be free from un­
desirable microorganisms and .hall be safe and 
adequste under tnecondltions of use. Compliance 
with this requirement may be verified by any 
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effective mean. including purdue of th_ 
lub.tances under a lupplier'. parantee or 
cemfica&ion. or examina&ioll of1bele IUbaCanceI 
for eontamillation. Ollly the foU_inC toxic 
materials th.t are required to maiDtaiII aanitar.r 
conditionl may be WIed or stored in • pIaIIt 
where food ia proc:eslllid or expIIHd: (0 Thole 
~uired to maintain clean and lanitar.r con­
ditions; (ii) Tboae lIeceu&l'7forue in laboratol'7 
testiJlC proeedura: (iii) TIIue -&17 for 
plut ud equipment mair.tcnanee and operation; 
and (M Tboae Dec......,. for aM in the plane. 
operatio .... 

(2) Toxic cleanlJlL:mC. lani= 
IpI1tB. andpcsticidec jew lhallbeideu· 
hid. and ttored ill • manner that prot.ectl 
apiat CODtaminitioa of food. foad-colltact.1U'­
faces. orfood-pacl!&!Iillim.teriaIL AireM¥ant 
relUlMiou promWC1Rd lIl'otber redeal. Stac.. 
and local ~""'eieafortbe,:~ 
ae. or boldine of tbae prodllctlbe 
foll_ed. 

(d Put cntroL No I*ts IbaII be anowed in 
uy are. of • food plant. Gaud or f1Iide dop 
may be allowed in some areu of • pIaIIt if the 
presence 01 the dop in ulllllcely to read in 
COIItaminatioll of food. food-coDtact IUd ... or 
food-paekqing matcrialL EffeetiYe me .. _ 
ah&!! 0. u.Cen to aclude peaI:I froIIIl:be PI" C 'line 
are .. ud to proteet ap.iJIat the COIItamiDation 
01 food 011 the premiaea by peaU. The ate of 
illMCticides or rodaticides il permitted ollly 
uDder p_tiOIll and reatricliou thlt win 
protect 'pia' the COII&amiIl.tion of food. food­
CODtact surfaces. and food.paekacinarmatariaIL 

(d) S_italUnt of fotHJ.«IW.I4n .. 1'/-. All 
food-contact .urfaces, includinl' IIItcnaila ud 
food-contact lIUrf_ of equip_t. .ba11 be 
cleaned III l'.re\uatl7 III DeceIUl)' to protect 
again.t coDtamillatioD of food. 

(1) Food-COIItact lurf_ used for mana­
factarine or boldiDclow-moiltare food .han be 
ill • dl'7. UlIitar.r condi&ioa It the time of _ 
When the .urfaces are wet.-cleened. thq .halL 
_hen n_&I7. be uait:I&ed ad thorourhl7 
dried before .ubleqveat _ 

ft) III wetp-m,. _Ilea elulliD~iI_ 
UI'7 to proteet IfaiJIIt the in~ of 
microorpaiama into food. all food.coatact 
I1Irfaces .hall be cleaned and HDi&iud before 
aae and after any intemaptioll darinc-bich the 
food-contact .urfaces may bay. became cog. 
tamillated. Where equipment and ateaaiIa are 
ued in a _tin_ production operation. the 
utauill and food-_tact .urf_ of the equip­
mellullall becleaned and uaitised Ullte 111&17-

(3) Non-food-COlltact 1Ud_ of eqllipmellt 
DIed in the operation ot food plants sbo"'d be 
cleaned U t'requentl7 U DICIS.'". to protect 
apiat contaminatioD of food. 

(4) SiD .... ..ma artie ... (nell U .tauDa 
iDteaded for o_time 11M. paper CIIPIo ad 
paper toweiI) .hoaId be stored ill &PPNPriate 
_taiIIen and IbaJl be bandied. dilpaaed, 
ued. and dilPQMd of in , manlier that proteeta 
apiat _t.millatiOll 01 food or rood-contact 
IIUfaeu. 

(6) Sanitizinc ~ts sball be adequ.te and 
life under eonditiollS of IIH. An, facm",_ 
procedure. or macbine ia aeceptable for cleaninl; 
and suitizin, equip_nt ad atauill if it ia 
estabU.hed that the facility. procedure. or 
macbine will routinel, render equipment .. 'lei 
utauill clean and pl'OYide adequate cleaninc 
and suitizinr treatmat. 

(e) S,..". 4,", lIla1UUi.., of ""ned ~ 
.,.ip1lUftl-4 v.tn.ila. Cleaned and suitised 
por&.Ible equipment with lood-COIItact .urfaces 
and oteDlii •• boold be stored ill • Iocatioll and 
DllDller that proteetl food-_tact.arfaces from 
_tamiIIation. 

1110.3'1 SANITAllY FACILITIES AND 
CONTROLS. 

,'il 
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tamination. except where alternate mean. have 
been taken to protect against such contamination 
(such as double doors or positive airflow systems). 

(e) Hand-wtUhi7lf/ faa/ita.. Hand-washing 
facilities shall be adequate and convenient and 
be furnished with running water at a suitable 
temperature. Compliance with thia requirement 
may be aceomplished by providing: 

(1) Hand-washing and. where appropriate. 
hand-sanitidng facilities at each location in the 
p:,ant where good eanita!""J practices require 
employees to wash and/or sanitize their hand .. 

(2) Effective hand-cleaning and aanitUing 
preparatioDL . 

(3) Sanitar:r towel service or suitable drying 
devices. , , 

(4)Devicea or flXtUru. luch as water control 
valves. 10 designed and constructed to protect 
qainat recontamination of clean. sanitized hands. 

(5) Readily understandable signa directing' 
employees handling unprotected .food. unprotected 
food-packaging materials. or food-contact SUf'­
faces to wash and. where appropriate, sanitize 
their hands before they start work, after each 
abaence from post of duty. and when their hands 
may have become soiled or .'Ontaminated. These 
signs may be poated in the processing room(.) 
and in all other areas whel'll employee. may 
h:1llcle such COl)d. ma~rials. or surfaces. 

(6) Refuse receptacles thst are con.trueted 
and maintained in .. mannerth&t protects against 
contamin .. tion o( food. 

(t) Rv.bhUh and offal diq40aL Rubbi.h &nd 
any offal sblLll be 10 conveyed. atoAd. and 
disposed of u to minimize the dIYelopment of 
odor. minimize the potential for the ...... te 
becoming an lLttnlC:tant and h&rhorage or bAeding 
place for peste. and protect aput eontamin .. tion 
at (ood. food-contact surface .. w&ter .upplies. 
and J'I"Ound ,urfaces. 

Subput C-EtruiPlDeJll 

accumulation of food partid ... dirt. .. nd orll' .. nic 
matter and tbus minimize the opportunity for 
growth of microorganisms. 

(c) Equipment tbat is in the manufacturing or 
food- handling area and that does not come into 
contact with Cood shall be so constructed that it 
can be kept in a clean condition. 

(d) Holding. conveying. and manuf&eturing 
systems. including gravimetric. pneuma.tic. closed. 
&nd automated systems. shall be of a design .. nd 
construction that en .. bles them to be m .. inuined 
in an appropriate unitary condition. 

ee) Each freezer and cold storage compartment 
used to store and bold lood capable of supporting 
growth o( microorg .. niams shall be fitted with .. n 
indicating thermometer. temperature-measuring 
device. or tempenture-recording device so in­
atalled u to show the temper&ture &ecurately 
within the compart!nent. and should be fiued 
with an automatic control for regul&ting tem­
perature or with an .. utomlLtic: alarm system to 
Indicate .. significant temperature change in a 
manual operation. 

(f) Instruments and controilluaed for measuring. 
regulating. orl'llCordingtemperstures. pH; ac:dity, 
w .. eer .letivicy. or other condition.s that control 
or prevent the growth of undairable micro­
ogranilms in I'ood shall be aceurate and lLdequateiy 
maintainl!d. and lLdequate in Dumber for their 
designated use!!. 

(g) Compresaed air or other paes mechuicaily 
introduced into food or ueed to clean food­
eontlLct surf .. ces or equipment ,b .. 1! be treated 
in such .. way that food is notcontamin .. ted with 
unlawful indirect food lLdditivea. 

Subpart D-[R ... enedJ 

Subpart E-ProduclioD and Proce •• Coatrol. 

5110.80 PROCESSES AND CONTROLS. 
§ 110.40 EQUIPMENT AND UTENSILS. 

(a) All plant equipment and utenlila lIball be 
ao designed &ndat such materili and work­
mansbip as to be adeqUlLteiy dUbable, &nd 
shall be properly maintained. The de.ign. con­
struction. and use of equipment and uteneR. 
sh .. n preclude the adulteration of food with 
lubrie&nts. fuel. metal hements. contaminated . 
water. or &n7 other contaminants. All equipment 
should be so installed and m' .. intained aa to 
facilitate the cl~ning of the equipmen.t and of 
ILIladjacent spaces. Food-eont&Ct surfaces shall 
be corrosion-reaistailt when in eontact with 
food. They.haI1 be made at nontoxic materials 
and designed to withstand the environment of 
their intended use and the &etion of food. &nd. If 
applicable. deaning compounds and sanitUing 
&gents. Food-contact surf_shall be maintained 
to protect food from being contaminated by any 
IOUTW. induding unlawful indireet food additives. 

. (bl Seama on food-eon tact surfaces .h .. 11 be 
. amoothl7 bonded ormaintlLined 10 U to minimise 

AU operations in the raceivine. lnapecting. 
trauporting. aegnc .. tinr. preparing. manu­
facturing. paekaging. and storing of food ah .. 11 
be conducted in accordance with lLdequate uni­
tation principles. Appropriate quality control 
ope .... tions .hall be employed to ensure that food 
is luitable for humlLn coneumption &nd that 
food-packaging m .. terilLla are sue and suitable. 
Overall sanitation of the plant shall be under the 
luperviaion of one or more competen t individu .. ls 
u.iped responsibility (or this function. All 
reasonable pl'llcautions shall be taken to ensure 
that production procedures do not contribute 
contamination from any source. ChemicaL miero­
bial. or extraneous-material testing procedures 
.h .. U be used where neceuary to identify sani­
tation failurea or pooible food conumin .. tion. 
All lood that has become contaminated to the 
extent that It Is adulterated ... ithin the me&ning 
of the act shall be rejected. or if permisllible. 
tAated or processed to eliminate the contami­
nation. 
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(a) Raw _Uria.la au ~ i~ (1) 
Raw materials and other insredienta shall be 
inspected and segrepttd or otherwise handled 
u nece.s&r')' to ueertain that thll)' are clean and 
suitable for processing into food and .hall be 
atqred under conditions that"m protect apinlC 
contamination and minimize deterioration. Raw 
materials shall be~ ordeaned uaece"p.,. 
tq remove soil or other contamination. Water 
used for wuhinr. rin.ina:. or convqillr food 
shall De sale and of adequate aanit&l7 qilalit7. 
Water may be reaaed for wuhinr. nuina:. or 
conveying food if it does IIOt increase the leVel of 
contamillation of the food. Containers and 
earners of raW' materials .hould be inspected OD 
neeipt to. eD.ore that their condition haa not 
contributed to the cOlIc-minadoll or deterioration 
of 100:1. 

(2) Raw materiall and other inrredienta_JaaII 
either not COnt&lD ........ of microorp.&liaml til&)' 
ma1 produce food poilOninr or other ~ in 
bumans. or they IhaIJ be puteUI"i:ed orotba • iN 
treated duriDg m&l'lafacl;urillgoperatiou .. that 
thll)' DO lODger t'OIIcam ........ that wooJd cause 
the product to be adulterated within the meaning 
of the act. Compli_ with t!WI requiremellt 
ma7 be verified by an)' effective means including 
purebaaing raW' m&teriall and other ingredierlta 
uncer a S'lppller':s JIl&ral1tee or cer'Jfication 

(3) Raw materials and other ingredienc. .­
c:eptible to conWllination with atlatoxin or other 
natural tolUftS .hall comply with currea.C Food 
and Drug AdmiDi.tr&tion rerulatiollS. guide­
lines. &I'Id IICtion Ie¥eIa for poiIonous orlfelet.erioa 
.ubataneea before these materials or inpedieac. 
are incorporated iDto finished lood. Compliance 
with thi_ reqoiremant ma1 be _pliabed b,. 
purehaainlf raw materiala and other inpedieata 
IUIder a supplier_ JIlU'llltee or certificadoII. or 
_,. be verified b,. aaab'zinr tbae m&teriaII 
and ingredienta for Inltorinl and other aatunI 
t.oxina. 

(4) Raw IIUIteriaII. other ingredieata. and 
rework suscepb"ble to t'OIItaminatiou with pac.. 
undesirable mieroorp.&ljlml, or ~ 
materialshal) comp., with applieable Food and 
Drq AdminilCr&t.ioll rqulatioaa, gaideliD-. 
and defect aetioll ........ for Ilmra! or u_Jd. 
able defecc. If a manalaetorer nh_ to ... the 
materials in manufaetoring food. Compliua 
with thi, requlremeDt m&, be verified b,. aa,. 
effective me.... includinlf purehuinc the 
materials UDder a luppller'ICUanntee or cerci­
fieation. or ezamill&tioIl 01 tbae materiaIa for 
CODt&mination. • 
• (5) Raw materials. other iqredientl, ..ud 
irework _hall be held in bulk. or in _tam.. 
ldesiped ad COIIItrUCted so u to protectapinat 
. Dt&minatioll ad .haI) be held at sueh tem­
[peratulre and relative humiditJ' aad in sueh • 

Der as :ct:::-t the food from becoIIIiu 
uIterIted . the-mcolthe_JIateriIiI 

uled for rework .haII. idefttifiecl u IIIJCII. 
(6) Frozeft raw materials and otberiqNdienta 
all be kept (nUD. IIthawiDr is required prior 
.... it shall be doD. in a maJUler that preventa 
e .... w materials aad other ingredieftC. from 

fa 
I 
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~ - or storage in a manner that protects arainlt (13) Filling. ulemb/inr. packaginr. and other 
contamination. operations .han be performed in such r. way that 

-

(8) Effective meuurea shall be taken to protect the food is protected against contamination. 
against the inclusion o( metal or other extraneous Compliance with this requirement may be ac­
material in tood. Compliance with this require- complished by any effective means. including: 
ment may be I.I:<:Ompiiahed. by uaing .ieves. (i) Use of .. quality control operation in which 
traps. magnets. electronic metal detectors. or the critical control points are identified and 
other suitable effective meana. controlled during manufacturing. 

(9) Food. raw materials. and other ingredients (ii) Adequate deaning and .aniti.ing of all 
th..&t an adulterated within the meaning of the rood-contact lunace! and food containers. 
act shan be disposed olin a manner that protects (iii) Using materials for food containers and 
against the contamination of other food. If the lood-packaging materials that are safe and 
adulterated food is capable of being reconditioned. suitable, as defined in §l30.3( d) of this chapter. 
it shall be reconditioned using a method that has (iv) Providing physical protection lrom con-
been proven to be effective or it shall be re- tamination. particularly airborne contamination. 
examined and found not to be adulterated within (v) Using sanitary handling procedures. 
the meaningofthuct before being incorporated (14) Food such as. but not limited to. dry 
jnt.':! other loo':' mixes. nuta. intermediate mcinure food. and 

(10) Mechanical manufacturing ltepa such.. • dehydrated Cood. that relies on the control ot sw 
washing. peeling. trimming. cutting. .orting (or preventinr the growth of undesirable micro-
and inspecting. mashing. dewatering. cooling. o!,&,anisma shaJl be processed to and maintained 
shredding. atruding. drying. whipping. defatting. at a safe moisture level. Compliance with this 
and forming shall be performed so as to protect requirement may be accomplished by any effective 
food against contamination. Compliance with means. including employment of one or more of 
this requireme!lt may be accomp/iahed by pro- the {cllowing practices: 
viding adequate phYSical protection of tood from (i) Monitorinr the aw of food. 
eontaminanta that may drip. drain. or be drawn (ii) Controlling the soluble solidt-water ratio 
intO the food. Protection may be provided by in finished food. 
adequate cl .. aning and sanitizin, of all food- (iii) Protecting finished food from moisture 
contact surfaces. and by using tIme and tern- pickup. by use of a moisture barrier or by other 
perature control. at and between each manu- means. 80 that the ... of the food does not 
facturing step. increase to an unsafe leveL 

(11) Heat blanching. when required in the (10) Food such as. but not limited to. acid and 
preparation of food. should be eff~ by heating acidified food. that relies principally on the 
the food to the required temperature. holding it control of pH for preventing the growth of 
at this temperature for the required time.. and undesirable mic:roo!,&,aniams shall be monitored 
then eitber rapidly coolin&' the food or pauing it and maintalned at a pH of 4.6 or below. Com-
to subsequent manufacturin8' without dela;>,. plianee with this requirement may be accomp-
Thermopbilic growth and contamination In lished by any effective means. including emp/oy-
blanchers should be minimized by the use of ment of one or more of the followinl\' practices: 
adequate operating temperatures and by periodic (i) Monitoring the pH of raw matenals. food in 
cleaning. Where the blanched food i8 wubed process. and finiahed food. 
prior to filling. water used .hall be .afe and of (ii) Controlling the amount of acid or acidified 
adequate .anitary quality. food added to low- acid food. 

(12) Batters. breading. ..uces. gravies. (16) When ice ill used in contact with food. it 
dressings. and other similar preparations shall .hall be made from water that Is safe and ot 
be treated or maintained in luch a manner that adequate sanitary quality. and shall be used 
they are protected against contamination. only if it b .. been manufactured in accordance 
Compliance with this requirement may be ae- with current good manufacturing practice .. 
compJished by an)' effective means. including outlined in tbis part.. 
one or more of tbe following: (17) Food-manufacturing are .. and equipment 

(0 U.ing ingredients free of contamination. Uled for manufacturing human food should not 
(Ii) Employinr adeqlllte heat processes where be uled to manufacture nonhuman food-grade 

applicable. • animal feed or inedible products. unless there is 
(iii) Uaing adequate time and terqperature no reasonable possibility for the contamination 

controls. of the human lood. 
(iv) Providing adequate physical protection of 

componenta from contaminants that may drip, §1l0.93 WAREHOUSING AND DISTRIBUTION 
drain. or be drawn into them. 

(v) Coolin¥ to an adequate temperature during Storage and transportation of finished lood 
manufactunng. .hall be under conditions that will protect food 

(vi) Disposing of batters at appropriate inter- againat pbysical. cbemical. and microbial con-
va1s to protect againat the growth of micro- tamination as well as against deterioration of 
organisms. the food and the container. 

_ .. - ............. - ........ . 



sut.pat F-IReoenedi 

5ut. ..... G-Deleet Actioa Le_ 

1110.110 NATURAL OR UNA90lDABLB 
OEFECTS IN FOOD FOR HUMAN USE THAT 
PRESENT NO HE..UTH HA..ZA..RD. 

(II) Some looQ. _ wIleD produced WIder 
current pod ManufaeturiJl .. practice. _tam 
natural or unayoidable datec:ta that at low IeveII 
are 1I0t huardoua to health. The Food aadl)ruc 
Administration estabJiahea nwdmum IeveII for 
these defecta. ill foodt produced under cummt; 
nod ManulaSurinr practice and _ theH 
[_Is in decidin .. wbether to ~d recv­
Iator7 action. 

(bl Defect action Jeqfa are eatablia.becI for 
foods whenever it ia nee Ilnr:r and 1 ..... 1I1e to do . 
10. Tb_lrtels are subject to chanre upoII the 
developm.t of _ hlCllnoloc:r or tile aVf\ilal)/ljq 
of new intormatio.D. 

fc) Compliance with dated; acdon ........ doa 
not exc1UIe "lolation of'lhe:equirement in HCdon 
402(11)(4) of the act that food lIOt be prepared. 

----. -
.. 
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INFORMA110N A BUYER WANTS TO KNOW 

1. 0rganizati0DaJ chart with names ofDcpm1ment Heads. 

2. Recall Committee with names and phone numbers for offices and home. 

3. Company CODIlIct person (usually the Salespenon). 

4. Source of water for IIIIIIIUfacturi 

S. FDA Iospection (mcludiDg StIR) 
L Are m:onIs tMilable to customer? 
b. Who handles relations? 

6. Quality Control Systan 
L Is the A Grade USDA Grade A. House Grade or OCher (explain). 
b. Fill weight standards 
c. Probability of ICCIJI'IIC)' 

7. Who determines grade standards? 

8. Who has final say on aD quality Nleas? 

10. How is waste water tmded1 

11. Recall Audit infollnabon 



• 
I. 

II. 

WHAT A SUPPLIER SHOULD 00 FOR YOU 

General 
A Guarantee compliance with all Federal, State and Local food safety 

laws. 
B. Guarantee of meeting a 95% level on product quality. 
C. Guarantee of protection of quality to the point of change of 

ownership. 
D. Fair pricing. 
E. Market trends and general news. 

Issue related to Quality 

A A Quality Control System that has a mathematical probability of 
90"10 or better. Also the guarantee of a consistent level of quality, is 
required. 

B. Store audit done on a regular schedule and reported to the Buyer. 

C. Assistance in procurement of vegetables of fruits not grown or 
processed by the Supplier and to guarantee its quality. 

D. Assistance in label development. 

E. Guarantee of temperature from the :freezing belt to the buyer's 
warehouse. 

F. Cold storage and transportation andits covering all areas of product 
protection. 

m. Shipping and Distribution 

A Provide warehouses with temperature control on all loading docks. 

B. Recording of temperature during loading and tmIoading of 
purchased product 

C. G.M.P. Inspection and records of cold storage warehouse 
temperatures. The inspections should be done on schedule. 



What a Supplier should do for you 
Page 2 

N. Extra Mile 

B. Customer Workshops (Annually) Pnn:basms and M..........,., 
C. Product Development 

I. Sameitem 
2. Stir fiy item 
3. Plepared dinner items 
4. Any other requests 



DEFINITION OF QUALITY 

QuaIit.y is a dqvee of excdence. It is a COIIJPCISite of thoae cbIraeIeristics that 
diffi . :....c...: ... __ • • of --do.... _ .. "--- - -R ..._.. ....... dear tiet",ate WWYJUUiII UDIts • .,..uu~ IIUU .. "" sag'" -.R m ua.a.iiil •• ~ ~ 

of aa:eptabiIity of that unit by the Buyer. 

QuaIit.y may be considered. a specification or .. ofrequhd."" wbic:b l1l1I to be met 
within given limits (toIaililClS). 



DEFINING GRADES 

Many terms are used in defining grades for sales and general conversation. Agreement on 
terms should be reached on a national level to avoid confusion in sales agreements. It is 
the responsibility of a company to define its grades with its customers to build trust and 
good will . 

. 
In defining the grade yon must use the characteristics of a product that can effect the 
desire of the customer to eat the product. Examples of this are the presence of disease, 
physical damage, a color that is not normal and a tender texture. 

To gain the information necessary in making this determination you must know your 
targeted market. You must know the filctors or attributes that your customers will be 
using to judge the quality. Yon must determine the range or variation accepted in the 
grade requirements. 

The use ofwords, pictures and drswing may be used to convey the message of quality 
grades. 



WHY 00 WE NEED STANDARDS' 

To nedillly de-in.ion, goeI or otbw point, a DIIp is De e W StandInIs may be CIIW a 
IDIIp, they define all that is required to 1CU., •• ish your journey. or in tbis c:ae, ccwJition 

Tbe two most important fiIdoIs of quIIity are that of: I). lie r n,. the CuIIo ... .,,· ..... 
and 2). Cmoi"."acy within the Jot. 

tf 
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TIPS & FACTS ABOtn' SAM!?L.tNG. 

S~OA&DS AND SPECIFICATIONS 
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'tlPS ;; i"lI.C'!S A8OO't SiUGlt.nIG. STAlIIWIDS .um 
Si'SCIFto.'l'IOHS 

It lut.s tHIen sAid that in order to be able. to dasi9ll & boae an 

architect lIUSt first lc:DoIf bow to build ene. UIJ.s _ analogy applies 

to Quality Control. since ene of the basic respouibillties of tbe 

the quality control -9'er (architect:) a..:mq other things _t. 11&_. 
1. 11:nQ11edge oL the process; 

4. A thorougl!. UDdel:atending of how toleraACeS in st.ndards aDd 
speci.tic:ations be _t work with an in1:erpHUd. 

be eUective aDd etf'icient.. Effective in tbl't: the proc_ plan will 

disCrimiMt:a bet:ween 9'ood aDd had ~ I:&p;ldly UI4 accun.t:a1y. Bfficient 

in that the cost of tbe plaDs exacution justifies the end end vi.l1 pend.t 

quality .epan.tion vit!lout: int:a:r:rUption of~. As.-iA9' that. the 

rejecting' pJ:OCiuction bas. since tbI' VU"I first: .a- .. food procusing plant. 

decided to inc:oJ:porat:a quality cont...-ol into ita apuation. 9'enerated _ 



, 

disagreed. A properly designed process control mechanism easily 

understood by all concerned can readily overcome suc:.h f!:'UStrations 

and in so doing elimillate t.'1e deterioration of ::.i.e sani':l o.f the quali!:"l 

control department and maintain friendly relations with production. 

Early standards and specifications promulqated by the U.S. Department. 

of A<jriculture contained sampling plans .for allowances (tolerances) .for 

defects that are not related to a specific acceptable quality level (AQL). 

This was not by desi9n but just the way it happened to work out. USDA 

inspectors and others using' these standards were not aware of the 

accuracy of their decisions in assigninq a 9rade classification to a 

qivan lot, especially in borderline cases. The salllolA unit "b:e Ca!"Ount 

of product) more o.fu:n t:lran not may vary with the size of container with 

allowances for defects of various types expressed in terms of percen~, 

by count, or percent by weight. Such decisions were based solely on the 

content of the sample unit without reqard to its relation to the entire 

lot or total population. 

Score points were, and still are, assigned to the various quality 

factors in these early standards on. the erroneous assumption that such 

score points reflected the true quality level of the lot. The hiqher 

the score points, supposedly the better quality. This falacy is still 

firmly believed by many, not only in the purchasinq field, but by production 

and quality control people as well. 

To add to the dilema. the sample unit size (amount of product) more often 

than not may vary with the size of container with allowances for defects 

of various types expressed in terms of percent, by count, or percent, by weiqht. 

2 
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:~~~res t • .! .a:td 11 illustrate.mat ClUl hal'pen "var a lOft, Ihl::'tod 'If cilllv ..nen 

are offered for examination under the procedures prescribed in USDA's 

.arl~· standards. All ardf1cial samplil'll device ves USM ill each of tllette 

examples cOIl8Utiag of a box COlltaill1.ng a lot with a total population of . 
exacl:ly one thousand UIlits (buds) with known percentales of "defecc.tves" 

represented by different colored beads. 

A sample of 2S, SO, and 100 units (beads) was taken 100 d.aes each. The 

number of defecl:ives vas counted each t1ae and recorded Oft the cpproprl.ate 

bar chart for the sample sue (figures 1,2. and 3). III uch case the -.-ples 

vere taken fro. a lot containing exactly five percent defect1._. It can readily 

be sun :fA these examples that when saples taken f_ a lot COlltain!n, exactly 

the. maxi .... number of defects .pend.tted :fA Grade A and apply:1na the s.-pUns 

plans :fA the early USDA. Standards, the lot could be clua1f:led n-- Top Grade A 

. to substandard. 

It is also skoVll that the score po:fAts basad Oft such aapl:1ng plans do DOt 

necessari.ly ru"ect the true lot quality level. 

Since tlle 1960's. however. the IJSI)A bu chanpd its polley tovard • ..,l:fAa 

plans in il:8 standards and specifications. That polley reflects s..,liaa pl.-. 

based on sound. scientific. staustical pr1.nc1.pals that provide the producer 

with the proper protection with respect to properly c:lua1fy:1na b1.s product 

as co grade. 

J 
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::yery:~:!.ng lIroduced has • qual!::y level. If ch. cocal IIU11DfIt' of p!eces 

?coducad of a liven ~roduct 15 relaeively ... 11 1t aay be 1I05s1ble co det.~lIe 

vitae the a.cellal quality lavel is by wpIKeill; -17 p!et:e (loa: 135P8ccioo). 

!ioweYer, as 1s the case with IIOst foo .. produce., ehe ln4iviclual plec •• au _11 

• 
and the Larse nllGlbec of such pleces in lilly 11vell process ultes loot inspection 

the leasc chat Cllll be done in this cue is eo either esciaae. the quality level 

or estf.aaee cOIIpliance of the pcoductiOll. with a .pecifi ... quality level. 

Th1s is done by look1nS at only a -U portion of the produc:eion (5..,,1e) 

and basinS • decision about the efteice lot on the usult. of thae sap1e. 

SAMPLDlG DEFDIED 

S!!I!JIl1ng - is the process of "1:avins 01: .elect1nc conc:a1nen or sapl. ua1u 

f'l'Olll a lot oc pt'04uc:tion. As a result of .... linl. in.fo~t1on is obcainell 

by which an est:f.aat. can be ..... of the quality of the lot uncler coas1deration 

and a decis1011. _cl. co accept, reject. or nesotist. clue Mcchllllclfse in 

question. (See "IaspectiOll. Defin..... below). 

DlSi'!C'1'IOlf DEFL'fED 

Inslleceion - is the act of: (1) interputinl .pec:ificatioas. e2} .-kins and 

recor4in& _ur_cs of the product uncl.er iI:UIpection. (3) =-pa1:1ng the 

__ ~ts widl requinaants of s!jMM:U!lcation. and (4) disposition of 

the prnduct. 

Since inspection of _C food products canoOI: b. perfot'M4 on the basis of 

100: inspection 11: IIDSI: foc l:'eUoas prev1OU11ly staCH be perfor:acl. 011. the basis 

of "Samplin& ". necefore. hereinafee:, reference co the ter::s "SamplinC" 

\ I 
ji 

I 
I 

!i 

I 
I 

'I 

I 
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~ejeet lots or produc~on unies are based on ~~e examinac~Qn ~f 3amples. 

Accep~ce samp~inq detar~es ~ course of action ~nc ?rescr~~es « 

procedure ~~at, if applied to a series of lots, vill give a specified 

degree of quality assurance subject to controlled risks of making the 

vrong decision. 

Estirr.ation Samplinq - is the process of accumulating data from samples 

taken from a lot and by the use of statistically calculations estimating 

the actual quality level of the lot in question. Estimation sampling 

requires a larger sample from a lot for purposes of estimating the lot 

percent defective (quality level), than is necessary for purposes of 

merely acceptinq or r~jecting the lot, provided a similar degree of 

confidence is desired. 

Generally, acceptance samplinq is preferred to estimation sampling 

in quali~f control programs for the follovinq reasons: 

1. Acceptance sampling requires a smaller sample size: 

2. Acceptance samplinq permits "on-the-spo~· decisions regarding the 
acceptability of ~,e production: 

3. Acceptance sampling is simpler to apply since it only requires the 
matching of the number of defects found in the sample to a 
specified maximum number permitted as oppessed to having to make 
complicated calculations with the data obtained. 

rn summar! acceptance sampling is more economical since it requires 

fewer inspectors (see l.above) and permits immediate production segregation 

(good from had) without process interruption. 

s 

31 



__ .-,acl.s collf'oCl.i.nq and the IlUllber of articles failinq to confors 

• 
to any specit'iec:l requirelletl.t. 

SampliD9' by Variables - is when a record is _de of an actual 

measured quality c!laracteristic, such as a ... ei911.t or di_ion. "e 

are concerned in this writill9 only vit." inspection by attributes. 

INFORMkTIOti 08TAIllED FRJM SAMPLING - It is ..... rally a.c:c:eptec:l tJlat inspection 

of a sample qi".. infOl:lll&tion at; the ~ about the qoodness or badness 

of t."-e pieces ill the sample. Such infOl:1latioll .akeJI available a huqe 

area of knovledc;e because the p~uct in the Hllple tells Oil the prncas 

frollll which it was taJcen. It is theteby possible to draw conclusions as 

to lihet.'1er the proceas was doinq qood won: or bad at; the ~ it produced 

the samples. 

Fro. t.'1e conclusions about the pz:oc:eaa. it is then possible to 

reverse the reasoninq, so tJlat the condition of the process 9ives infol:1lation 

about the wU.!'lSpectec:l pieces. In this way acceptance saJlplift'!J pE!:)vides. ~ 

basis for drawinq conclusions &.bout t.'le process not: because t."e UIlinspectec:l 

pieces are neio;lI.bors of the iIlspectec:l piec.. but because the uninspectec:l 

;:ieces are der!. vee frOll! the same proce.s frail which !:be inspectec:l piec_ 

ha". been Uken. This __ rea.oninq -v be appliec:l to on-line samplinq 

whereby t!!.e lot becomes the on-<;oiDq pE!:)Ce ••• 

9 
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OPERATI~G ~dARAC!ER!STIC CURVE 
The operating charac~eristic (ae) cur~e states the risks explained above in 

numberial te~s. The OC Cur;e for attributes sampling plans is a graph of 

the fraction defective in a lot against the probability that the sampling 

Ian will accep~ ~ lot with the spec!fie~ percent deEecti~e. Normally, thC. 

:ercent defective is represented along the horizontal .axis and che probabil.cy 

of accepcance along the verri~al axis as illustrated in Figure 4. 

100 
41 90 
<J 
C 80 ., ... ... 70 41 
<J 60 
<J 
< 50 ... 
0 40 

-1 
>0 ..... ... ., 30 .... Po .... '-' 20 .... 
..a .. 10 1 ..a 
0 ... 
0-

READING THE OC CURVE 

nGURE 4 
OC CURVE 

PERCENT DEFECtIVE 

The followil19' is an exercise for thos not familiar with readinq. and interpretil19' 

OC Curves. To make the OC Curve meaningful che readel:' must be familiar with 

the ter.DS used. 

The following are helpful hints to aid in successfully completing the OC Curve 

Exel:'cise Figure 6 contains chree OC Curves, numbered 1,2, and 3 With sampling 

plans. 

1. Given a percent defective - to find the probability of acceptance, 

locate the percent defective on the horizontal axis. Dl:'aw an imaginary line 

from this poine ~ertically up to where it intersects With the specified 

sampling plan (curve). From this point on the curve draw an imaginary line 

horizontally to where it intersects the vel:'tical axis (probability of acceptance 

Pa). This point of intersect on the vertical axis is the probability of 

acceptance expressed as percent. 

1Q 
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llorizolu:al- axis. This poilu: of intersec:t on th. borizontal axis is the 

pe%'Co1llt defective. 

3. 'the saaple size IN) in Figure 6 is the total nUlllber of tmits 

of product used for inspection. 

4. '!'tIe acceptance nUlllber (el in Figure I) is the .. Xi.l. nu.ber 

of nCIll-conforminq units of product (defects or defec:tivesl that -v be 

in 5aDIP1. size un and still be acceptable. 

'!'tIe correct answers to the exercise are qivell 011 paqe 

should attelllpt to c:oaplete the exercise before referinq to the a.nsvers. 

oc ctlfI.VE EXDCISE 

- RE!'ER '10 FIGmIE 5 -

1. USiM SUIPlinq plan 2. what c.'ut.nee does a lot with 16\ 
defec:tive have of beinq accepte4? 

2. What is the AQL (Acceptable Quality Level) for all 3 Alllplln9 
plans? 

3. Which plan 91ve. the best protec:tioll aqainst poor quality lou? 

-I. What is t!,. to (LLllitinq Qualit"/ Levell for .. c:ons_r'. riIIk 
of 10\ for samplinq plan 2? 

5. "sint; sa.mplinq .,l.m 1. wb.at dlanee does a lot .,1t." 12\ 4efec:ti_ 
ha'Ie of beillQ' acc:epte4? 

6. If.l proe.ucer had .. lot wit.'1 14\ defee-..ive. which sUlplinq plan 
would he prefer Q:I utle? 

a. C5:':1I; 5al:!?linc; plan J. what chanee does .. let .,ith 18' defective 
::~ ...... .,f =.i~q acc*pc..t? 

i.. _~.1i.l ::=::::':=~!". : ~~.!.r~t: :.; l;d .l~. 1': : • .13: ~ .• '";~ =.- lets are 
a.:::eltuQ. "<I,: An :"ns;:ec:=r \lSin., aa.aplinc; plan 3. At wila:: ~reent 
~e!v-':l."t. :1:\ ! ~r"i'e: t::l o:::.rat:..::n? 
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.utSUE!lS to OC CUlM: EXEllCtSE 

1. .\pproxiaately 8: 

2. 10% defective 

3. Plan 11 

4 • .\pproxiJllately 15.8% 

S. Approximately 46% 

6. Plan '3 wouU pus a 14% defective lot a snace:r perc1llltap 
of the t~. 

7. The larger the UllPle s1lte. the steeper the curve. lumce the 
greater protectlO11. aaa1ast p .. dna 'bad loes. 

8. Approximately 33' 

9. 13% 

The ideal S8IIIpllq plau is ooe thaI: v::f..ll. accept aU lots v:l.th a specified 

percent defeeU". or leu and reject. al.l lots with IIOre than t:be specUied 

percent defect1".. This is illustrated in 'laura S which sb_ iIQ OC Curve 

where 11: is dea1rea to _Cllpl: aU lots v:l.th 2% defective or leas iIQd reject 

aU locs v:l.th !BOre thiIQ 2% defective. a--r.!In UllPl1ns plan ez1ats 

that can discriminlte psrfect:ly; there v::f..ll. always be the risk that • pocl 

lot v::f..ll. be rej ected or a 'bad lot v::f..ll. 'be ac:c:ept". 

FIGURE 6 
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1\"0 ~/pes 0: er=ors can be made when usi:lg s.a.mpling ?!ans: 

1) The ~isk ~~ae good locs can oe rejecced. This risk is often 

referred to as ~~e type 1 risk. alpha (eel risk. or produ~~~s risk. 

21 The risk ~~at bad lots can be accepted. This risk is often 

referred to as ~fpe 2 risk. SETA (S) risk. or consumers risk. 

Recognizing that these two conditions exist in any sampling situation. 

the ultimate to be achieved in actual practice is to make the acceptance 

of good lots more likely than the acceptance of bad lots. This assurance 

is best achieved through the us. of a well designed statistical sampling 

plan. 

Consumers Risk - The risk a COn5U111er takes that a lot containing a given 

percent defeceive or'number of defects per hundred units will be accepted 

by a sampling' plan. It is usuauy "xpressed as the probability of 

acceptance and depends on the percent defective (pI as well as the samplinq 

plan itself. The consumers risk generally is probability of acceptance of 

10\ (SO\ probability of rejection). 

Limiting Quali~l <W) - The percent of defective units or number of defects 

per hundred units of product for which. for purposes of acceptance sampling. 

the consumer wishes the probability of acceptance to be restruceed to 

a specified value. 

Probabilitv of acceptance - Fot a given sampling plan and quality of 

inspection lots. is that percentaqe of inspection lots expected to be 

accepted. 

P~oducers aisk - The risk'a producer takes that a lot will be ~ejected by 

a samplinq plan even thouqh i1: coru:orms to requirements. The producers 

risk generally has a 95\ probability of acceptance (S, cnance of rejec1:ion) . 
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F1au~e 7 !llUlicraces a typical OC Curve for &ll Ac~tes SalpUD, ?lan. 

Nocl! !:he P01I11:S of interuct for AQL .mel l'roducers ltlsk. _d LQ ad Cous_rs 

ltlsk. For a properly desipec! attrillutes Salpl..1Dr; Plan the AQL (acceptable 

qua!1.C7 level) should intersect !:he curve &1: or "1:7 Mar the 95% p~babUil:y 

of acceptance (5% p~babUity of rejectiDI & plod loe - producers risk.). 

Also, che LQ (I.Ud.tiD& Quality) vUl be where ever the curve intersects 

with 10% p~babUity of accepl:&llce (coas ... rs risk. - probabUity of acceptiD& 

a .!!!! lot). 

~ ........... 
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lCnowledg'e of some bas~c sampl1ncJ tacts is usent1al t:I bayi!!.'! _ 

underst:a.lldinc; of the relationst-.ip betloreen the sample and the pJ:Oduc:tion 

troca wbicb it: came. 'l'be follawinq sillple, baSic: facts will aid to 

qaininq that understand.in9 •. 

FACT 11). 1 - Samplinq ac:c:eptanc:e plans with the !!!!!!. percent: sample size 

qive diUerant: quality pmtec:tion (see Fiqure 8) • 

It bas been and by SOM still is the erroneous belief that the 

pmtection 9'iven by SalliplilllJ plans is COIIStant if the ratio of the sample 

size Ull is constant. 

IIOte in Fiqure B that: the sample size for eac:1I of the sa.-plinq plans 

is 10' of the lot size (constant ratio). 'l'be differences in pmtec:tion 

offered by these Sallpl1l11J plans is quite obvious. 'l'b. curves illustrate 

that lots which are ,,\ defective will be ac:cepted about an of the ~ 

USing- a sallple size of 10\ froca a lot s1ze of SO: about: 65\ of the u.. 

usinc; a 10\ sampl. size froca a lot: of 100; about: 43t of the u.. 1ISing- • 

10\ sample size fmll a lot of 200: and about 2' of to"e t.t.e using- a l~ 

s_ple size troll- a lot of 1000. 'l'bis ass_ an acceptance IlUIIbe:r of 0 

(zerol vas used in ncll case. 

=AC'l' /I). 2 - A perfect sample does IIOt ensure a perfect lot:. 'l'bis ls 

illustrated in Figure a when He!!. of the _plinq plans bave an acc.ptanc. 

ncmeer of 0 (zero) , defective will be a=epted 100' of to"e t:isIe. A lot 

to'lat: is 2\ c!efect:ive ",ill be ac:cepted about go, of the ~ when N-SO, 

n-5. llnc c-c I about 81\ of the t.t.e when 11*100. n-l0, and cwO: about 67". 

of to,e time ",hen ~·200. n-20. and c-O: and about U\ of to"e ua. when 

N-IOOO. n-!::O. and cwo). T!lis b also projec:::ed to loa tr.ae are.! hi9'h.r 

lrer:ent de!eetive 'i1I~'en ::.'tow;h the sallpl. seeerune. nUl!lber !.3 .) (~I. 
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bec::mes steeper. ;,. loe of :1\ de:ecei ve would be passed about 90 .. of t..'le 

t..'le sample size n is 100. 

NOTE, For a constane acceptance number, increasing the sample size will 

also reduce the chance of passing good lots. 

FACT NO. 4 - When a constant sample size is used, increasing the acceptancce 

number will permit lots with more defectives to be passed a greater 

percentage of the time. Staeed another way, for a constant sample size, 

when the acceptance number is increased the slope of the OC curve becomes 

less steep. This is illustrated in Figure 9. The sample size is constant 

(n-27) but the acceptance number Ccl is increased from 1 to 3. A lot that 

is 5' defeceive will be acceptwd about ~~. ~f ~'a C1me when n-27 and c=l; 

about 87\ of the time when n-27 and cs2; and about 96~ of the time when n-27 

and c-3. A lot that is 15\ defective will be accepted only about a~ of the 

time when n-:27 and 0-1, but about 41\ of the time when n .. 27 and 0-3. 

FACT NO. 5 - A fixed sample size will tend toward a constant quality protection. 

QualifyL"1q this scm_hat, it should be stated that a fixed sample size, 

regardless of lot size is greater than 10\ of the lot size. 

The absoluee size of a random sample is much more important t..'lan its 

relative size compared to t..'le size of the lot. This is il).ustrat.ed in Figure 

10 showing OC Curies of five differene sampling plans for lot. sizes of 

SO, 100. 200, 1,000 and infinite respectively I!ach u,,; ... .; a sample si::e of 

2Q. The top four Cllrves show close agreement. 

It is shown by t..~e curves ~~~~ unless the sample size is a larqe 
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PACT NO. S 

A PUED ".llla .ha, relndle •• of lot .hl, ted. 
Loward CONS'I~ANT qu.Uty protectlon ••• UNLl88 
tit" am.pla 111 •• Ie qro.,tur Lhan lflll nt tho Int 1li1Ol8. 
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FA," ~O. 6 - Figure 11 shows ~,at sampling plans ~ith t~e same consumers risk 

.. or LQ (Li~ting Qualiey of 10 percent) do not necessarily have the same AQL. 

It can ae seen that all three curves merge at the 10 Dercent probability 

level with a LQ of 2.2 percent defective. The AQL's for the three sampling 

plans are 0.1 for n-100. c-O: 0.25 for 17-170, c-l; and 0.45 for n-24, c-Z. 

FACT NO.7 - Figure 12 illustrates the opposite of Figure 11 whereby sampling 

plans wi~, the same AOL (Producers risk of 5') do not necessarilv have the 

same LQ (Limiting Qualiey). In this case all three curves merge at the 95% 

probability of aceeptance at 6.5% defective while the LQ is 13.0 percent 

defective for n=200, C-19; lS.7 percent defecti"e f,r n-126, c=13, and 17.2 

percent defective for n-84, c-9. 

FACT NO.8 - The number of defects permitted in the sample is greater than the 

AQL, except when plans with zero acceptance nu:he~ are us~J. 

22 
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FACT NO.6 • 

IIn .... ll"8 plnnl wLth tltl SAtIB LQ. I.illitlna 
I,urd tty. (thly t.luaUy l"vI the SAtIB ConiUMI"l 
RiNk of 10%) DO NOT NBCBaSARILt hav. thl .... 
AQL. 
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FACT NO. 7 

S"lnl'llnr, 1,111ns with the same AQL (they 
"'''''' II Y hAve ol'prol(i,nlltely the same Producer's 
Itl"k of 5%) IXI tin NECESSARILY have the same 
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lIa.:!C.QI:I 5amplinc; _y !:Ie defilled as & process of selecl:!...,.. A tlampLe !ro .. 

A lot whereby .ac.'\ un.i.t 1:1 the lot has aD equa..l eoh&nc:e of lMineJ e!'Ioa.en. 

Ordi.nar.! haphaZArd or snminqly purposeless =.oice is insulfic1ent to 

g'Ua.rL'ltee random_s when carried out by h_n beincJs. Devices such 

as tables of randoIII nlllllbers are used to rellOve subjective biases Laberent 

in personal choice. 

All statistical satap1in9 plans recruir. that selection" of t:he AllPle 

is at random. 'rhe IIOSt _11 designed sampling plans are utterly worthless 

when random samplinq is ignored since the reliabilities ot such plans 

become unpredictable. 

Random SUlPling "tN" production 1n-proce.. does not present the 

seeminqly diftieul.t: probl ... u does random SUlPling troll a stationary 

lot. In the cue of pNdw:tion in-process sampling is generally done 

on a tilDe !:Iasis. i.e •• every tlmety. thirty. torty. et:c. lIinut:es. The 

"sin" that is so easy to fall prey to here is that: s&liplers I:IIn4 to U-

tlle sampling interval to exactly t:!lat ti.IIIe interval prescribed in the 

samplinq proqram. For eXlllDple, it the sampling plan presc.."1.bes a salll91inq 

interval of every thirty lIinutes. the tendency would be to start on the boar 

(.!once this 15 c::Invenient: to 'M'Tseberl and talCe a suple fl:Oll th. production 

at intervals ot exactly each thirty lIinutes tharu.tter thNugbout the production. 

ay the same token. t:he te!!dellC".! ,also exists to catc:.'\ the tirst sa.lllPle of 

the production eacb ti.IIIe il: starts up These practices neg.ate ranc!all 

sampUnq pr!..,\ciples. lIanc!om sU!pling vas PArlier de~ined as the process of 

2S 
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equal .::~nce of oeing selec'l!ed. I:1 t.~is C3Sei/ "'ltJt'· is synonymous with 

I'production".. !:n order :"0 aec~~lish ~~:'3 a. s3.!r.J(l:'nq sj·stein muse :e 

used ~hereby random sampling times for qiven sampling frequen~1 are 

prescribed. Only in this ma.nner can every point in the production be 

made vulnerable m sampling during the life of th.at production period. 

Such random times must be varied from shift to shift or day to day. 

Decks of cards with random sampling times are available that will 

make selecting random times for sampling purposes easier. There are other 

methods to accomplish this, but the deck of cards of random times is 

probably the easiest to use. 

Random samplinq ~rom a stationary lot presents a much more complicated 

situation. A stationa.."j' lot is finished production in containers of a .. 

qiven size which may be packed several to a case. When cased, the cases 

are seacked in a specified location in a warehouse for storaqe. Such 

lots· may be surrounded on one or more sides by other cases oli merchandise 

er ~all. making easy access to all parts of the stack impossible. tn 

such case. the tenden~1 !or samplers is to sample only across the top and down 

the front i~ both sides and rear are restricted; across the. front. one 

side. and across the top if one side and rear restricted; or across both 

sides. front and top. if only the rear is restricted. None of these instances 

even vaquely resembles random samplinq. 

In order to effect random sampling in a stationary lot: one must have 

knowledge of ~~e stacking pattern. The number of pallets in the lot. and 

~'le number of cases on each pallet must be known. ~ case on ~ pallet 

is assigned a number. (No two cases in the entire stack should have the 

same numberl. With ~,e use of a table of random numbers or deck of cards 

of random numbers a sampling system can be predetermined before sampling. 
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on a ~ll.ei to be uposed for saapllnq. 

In addition to c:onstanuy being ceadily accessible for sa.pling. 

froll the order of production. Put biatory ot a production CiIU'UIOt be 

iqnored in evaluatinq data troll in-process sa.pling. ftIe order of 

production is frequenuy lost in stationary lot saapling. therefore hu 

no _-ainq. 

• 

{( 
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HmI .at rOI.ERANCES :rn STA.'IDA1UlS 
A!m Sl'ECU'ICATIONS :N!E'RPRE!ED! 

Tolerances in standards and specifications may be interpreted in a number 

of different ways, each affecting how a ?roducer must target his production 

in order to comply with the requirements. This creates confusion among those 

who ~ust deal with the tolerances. 

For the purpose of this discussion a t~lerance is considered as a limit or 

allowance, minimum or maximum set for a particular quality factor or factors 

to establish a specified quality level of a product. This may be net weight, minim 

or maximum acidity, minimum or maximum Brix (percent sugar) maxilllUlll fiber, 

maximum number of sinkers in a .DarticulAr hrj.ne for frozen peas, maximum number 
of blemished or otherwise damaged units, etc. 

The producer may view t~lerances as applying to his lot of finished product or to 

his production durinp; lIrocessinz. The analogy in this case is that the producer 

feels that if the average number of defects per hundred units or the percent 

defective in the lot is equal to or less than the tolerance of the standard or 

specification the lot should pass most of the time. The producer in this case 

is interpreting the tolerance as an AQL (acceptable quality level) whereby any 

lot in which the average number of defects per hundred units or percent defective 

is equal to or less than the tolerance the lot is considered good and will be 

accepted 95 percent of the time. 

The opposite of the producers view may be that of the buyer who may conSider any 101 

containing an average number of defects per hundred units or percent defective in 

excess of the tolerance should be rejected most of the time. In ~~is case the 

tll •• yer is vi.!Win9 the tolerance as a (J,.J (limiting quality) whereby the 

protec::ion of the samplinq illan assures him that lots containina 

28 



111 ave::age nWllber of defaces pill' hUlldr'" un1es or percent defecc::I.". 1n excus , 
Ii I:he tolerance will be reject'" 90 percmll: of t. tiae. 

ic111 anochel' v1ew contrary to eicher of the above ay be cbal: of a thLrd parq 

:nspeccor called upon to certify a lot vitb respect co sr..... .&s_ina his 

lample !s represantative of the lot, • appUu Cba tolenmce 1:0 the saple. 

to. this cu. t. 1nspectors 1nterpretation 111 that: the SUlple avenae _taot 

~ceed the tolerance of the specification or staDdard. If it does the loc 111 

=ejll<:t .... 

:'he sapl.1Da plans in _y USDA v.r1sble acore point sl:allllarcls provf.cle tGlenmcu 

lppUcable to the indLvidual container or SUlpt. un1t. !his ill a f_reb iIlter-

tretation which differs f~ Cba three relat... to abo"e. In thLs cue an 

lample un1t 1n the sapl. uceeds the tolerance the lot 111 reject .... 

• fiftb interpretation of a tolenmce Cbat 111 appU4ild to the indLvidq-t 

:onta1nar bu.t in a ~t'_t _y I:tuan thet. related to above is thet of the cou_. 

1ae con.u..r 111 interest ... only ill Cba pa:rticular conc:ailler .'a. pureb .... 

~t t. tillle. It woul.cl thtn:efore be the co_s coucern thet IIG indLvidual 

:onta1ner ill the lot !laY exc .... Cba specifi ... tolenmce. 

1 • .&s a loe AQl. (lot avera.e) 
2. As a lot LQ (l1a1t1ns quaUty) 
1. .&s a Sllllple a"era.e 
4. As a IdD1m ... for 1nd1vidual concaiDllrs in the SUlple. 
S. As a -in f •• for 1nd1v1dual containers in the lot. 

&cit of thue interprecatiou bave a different effect on the confidem:e level under 

hi~~ che producer 2USt operate. ~e 1ncerprec:atiolls lisl:'" in 1 th~h S above 



vill cause good lots, those in which ehe average number of defects or percene 

defectives do not ~~ceed the colerances, eo be rejected an appreciably greater 

number of times chan they would be in thi e~e of the AQL interpretation. 
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AN INTRODUCTION' TO SINGIZ ATTRIBU'l'E INSPECTION' 

single attribute inspection has been around ~or a long tiae but 
is relatively new to the canned and ~rozen rruit and·vegetable 

} processing industry. Agripac, Inc. has been using the single 
attribute inspection system since 1980. 

This paper will discuss single attribute inspection (or grading) 
as used by Agripac, Inc. The following topics are covered tJ) 
both familiarize those with little or no knowledge o~ quality 
control inspection with the overall inspection process, as well 
as provide some of the speci~ic statistical coaputations and 
production run rules for those already acquainted with various 
inspection systems: 

I. Basic Introduction 
II. Statistics 

III. Defect Tolerances 
IV. Production Paremeters 
V. Sample Charting ot Single Attributes 

VI. Sample Sizes 
VII. Variation 

VIII. Multiple Grade Speci~ications 
IX. Appendix - Mathematical caJ.cul.ations 

of Process Standards 

I. BASIC INTRODUCTION' 

In the inspection or grading of vegetable. and fruits there are 
different quality factors (or attributes) that are examined tor 
each product. Some product. have only a few attribute.. Frozen 
diced carrots for example have only 5~ serious bleJ!lish, total 
blemish, scrap/irregular, otf color and texture. other products 
like frozen cut green beans can have as many as 15 attributes, 
all of which will not be listed at this point. 

In slngle attribute grading _ch tactor (or attribute) to be 
graded is considered to pass or tail the desired grade 
specifications independent at the detect levels ot any other 
ractors (hereatter called attributes). For exuple, in ~rozen 
cut green heans, whether a lot i. within the specifications or 
not tor aajor blemishes is not affected by other detect level. 
such as minor blemish_, short units, aechanical damage, etc. 
Each of the approximately 5-15 attributes stand on their own. 

Those who have been involved with the food processing industry 
for some time should note that single attribute grading is 
aarkedly different from the traditional variable inspection 
systems employed by USDA and their following over the past 40-50 
years. Variable inspection systems assign a variable score to 
each quality category such as color, size, character and defects. 

1 



A cateqory such as color is g'iven a subjective score or say 9 
points out ot a possible total at 10 (ror a pedectly colored 
unit) tor the "deqrae" or conformity as cOlipared to the ideal. 
unlike variable qrading, in single attribute grading all 
attributes, including' those like color, blemish, aaturity, 
texture, etc. are indicated as being OK or not OK. Each unit is 
either in qrade or not in grade. 

Each unit within a sample is evaluated individually tor each 
grade attribute. It a solitary unit is affected by IIOre then one 
type at detect it is graded for each. For example, if a one inch 
unit of qreen bean has·a major blemish, a stem, and is otf Color, 
it is scored tor all three factors (though each attribute is 
evaluated independently). .. 
When a buyers' specification states the tolerance for a given 
defect in their product, how should this be interpreted? For 
example, if the specification .states that the It-it for off color 
frozen cut qreen beans is 5', does this :aean: 

a) The lot average is to be 5t or less off color? 
b) Samples drawn from the lot should average 5t or less? 
c) Ho samples drawn from the lot shall contain over 5' off 

color? 
d) Ho samples drawn from the lot shall contain 5t or less off 

color? 
e) 90t of the samples drawn from the lot shall contain 5' or 

less off color? 
f) ???? 

By the end of this paper the reader should be able to easily 
answer this question. 

Unlike many other grading systems, the sing-le attribute ,systea 
uses a solid foundation of statistics to set prodUction operating­
limits from customer specifications. In o~er to tully 
cOliprebend the foundational concepts of sing-ls attribute grading­
an elementary knowledge of statistics is required. The IHljority 
of this paper is written to familiarize the reader with the 
basics of statistics and how it relates to sing-le attribute 
grading. 

II. STATISTICS 

Since evaluation of product under the sing-le attribute systea is 
an either/or (OK or not OK) situation, this enables one to II&ke 
use of mathematical formulas from the binomial distribution. to 
calculate process limits. In this application the distribution 
will also be normal. The following exaaple will deaonstrate what 
a normal distribution is, also noting- so_ of its' IHlthematical 
properties. 

• a study of binomial distributions is beyond the scope of this 
paper, but can be reviewed in 1I08t standa~ statistics textbooks. 
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Example 1: 19,000 dry white beans are placed into a container 
with 1000 dry red beans and thoroughly mixed. The red beans 
could be used to simulate a particular detect, like the off color 
trozen cut green beans noted in the buyer specification question 
previously asked. 

If someone wanted to know the peroentage ot red beans in the 
container the most accurate method to determine this would be to 
separate and count all 20,000 beans. If one did not have the 
time (nor the patienoe) tor such a method the next best method 
would be to sample the oontainer using smaller groups of beans 
and then estimate the actual percent red beans from the samples. 

If several samples of 200 beans were taken it would be noted that 
there would ~ be exactly 10 (or 5%) red beans in each sample! 
After taking a large number of samples it would be noted that the 
number of red beans varied anywhere from around 4 to 16 units, 
with the highest numbers of samples clustered near the 5% (10) 
level and the frequency diminishing as the quantities get further 
from the actual average. To show how this would appear in visual 
form, imagine the first four samples taken contained 9,10,12 and 
9 red beans respectively. Each sample is plotted as a square box 
(with it's sequence in the sampling numerically marked in the 
middle of the box) on the line where its' sample quantity is 
indicated (Fig.l). 

2 3 • , & 1 s t 10 It 1% IJ I'" t5 11 ~7 

Number of Red Seen, in scmple 

Fig. 1 

If sampling was continued for many more samples, and each sample 
continued to be plotted as previously noted, it would evolve into 
something similar to the next diagram (Fig. 2). Note that the 
four boxes plotted in Fig. 1 are noted as filled in boxes. They 
would not normally be visibly distinct as such. 

:3 

In graphing samples such as this 
it is common to take out the 
horizontal lines of the boxes 
and note their location along 
the vertical (or Y) axis of the 
chart. This "cleans" up the 
overall affect of the chart and 
makes it more readable. This 
type of chart is called a 
histogram. Bars in the qraph 
are of equal width, each 
correspondinq to the numerical 
sequence listed. 



'!'he height ot each har corresponds to the treqwmcy of the nUliber 
it represents. Thus the area of the bar above each count is 
proportional to the frequencies ot that saaple count. 

Histograms of uniform sample si:es taken fro. a static non 
chan'lin'l lot will exhibit this type ot typical bell ehape when 
samplin'l attribute data. A "lot" refers to any given or selected 
seqment of product ot defined size which can be physically 
segregated. It can be as small as one tote to hundreds of 
thousands of pounds segregated froa several days' production. 

Note that in the example used there is between .. to 16 red tMiana 
per sample. Based on anyone sample or small qroup of saaples it 
would be iIIpossible to estillate the actual nWillber of red b.eans in 
the total population. But, if enouqh samples _re taken i.t would 
become evident that the peak of the "bell" is approxillately 10, 
or 5t red beans, which is in fact the avera'le nWllber of red beans 
in the total sample. 

If each sample was added hack to the ori'linal lot (enal:llin'l an 
infinite nWllber of potential samples), blended. hac:lt into the 
original sample, and then the total resampled thousands of till .. 
the histoqraa noted in fiqure 2 would even out and baeo.e 
symmetrical. If a smooth line were drawn alon'l the top of the 
histoqram it would form What is referred to as a noraal curve. 

,-... l 

The noraal curve is the 
lllatb_tical lIOdel that 1s used 
to u.ke predictions concerning 
saaplinq of fixed populatiorus. 
For any 'liven population the 
noraal curve lllay be described by 
two factors: 

Average - the center of the 
carve (10 or 5t in the 8Xaaple 
used) • The arithlletic aean 
calculated by dividin'l the S1DI 
of the individual saaples by the 
nU1IIber of saaples. 

Standard deviation - the extent to which the saaples are 
scattered about the avera'le, variability or apread. TOqether 
with the avera'le it lllay be used to indicate the populatiorus of 
the samples in the distribution that fall within specified 
distances from the avera'le. 

.. 
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In every 
standard 

1 

normal distribution there are approximately three 
deviations on each side of the average. Standard 

deviation is represented by the 
symbol sigma (0). By definition 
one standard deviation equals 

-.10- -2~ .11t ~ h, 1cr 

~t9.4 Number" o/'\1efw..s" in sornpl-e 

68.3% of the total population, 
two standard deviations equal 
95.4% and three standard 
deviations equal 99.7%. 
Regardless of the actual size of 
the normal curve it will always 
have the same number of standard 
deviations, which along with the 
average will enable one to make 
statistical calculations ;from 
its' associated population. 

Each of the curves displayed in Fig. 5 are different sized 
replicas of what is seen in Fig. 4, except for the fact that they 
are each successively moved up to higher averages. They also 
have associated higher standard deviations. 

T 
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In the application of these 
principles to the grading of 
fruits and/or vegetables it is 
important to note that each 
normal curve, with its' 
associated standard deviation 
and average corresponds to a lot 
of uniform population (the same 
amount of defects spread 
throughout). As long as a lot 
stays uniform we can make very 
accurate predictions about 

actual lot quality based on the information derived from 
sampling. It is the job of the Quality Control technician to 
determine which normal curve the lot sampled comes from by 
comparing the data from the samples with the process standards 
provided. 

Unfortunately, during a production run it is quite common for lot 
qualities to vary regularly due to any number of reasons. Raw 
product quality and/or the process may vary at any time. It is 
important that quality control technicians note these quality 
changes and get enough samples within each lot to properly 
identify the samples' corresponding curve. Note that in figure 5 
there are a number of sample possibilities in curve "B" that are 
also common to both curves nAIf and "C". In a real life scenario 
a sample could potentially come from anyone of a large number of 
curves. Unless numerous samples are taken there is no way to be 
certain which lot curve is actually being sampled. It is 
possible however, to make some pretty good projections as to what 
the probability of a particular sample coming from a specific 
curve is, based on the statistical formulas from the normal curve 
(see appendix for details). 
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III. DEFECT TOLERANCES 

Host buyer specifications qive a tolerance for each specific 
defeet. From buyer to buyer and qrad.e to qrade there are a wide 
ranqe of potential acceptable tolerances. They vary d.ependinq on 
the type of defect, the procluct it is applied. to and .subjective 
evaluation as to its' affect on the sample as a whole. For 
example, the tolerance for EVM (extraneous vegetable IUlterial) in 
frozen cut qreen beans may be as low as 0.2' while the percent 
of "BIf maturity units in "An qrade frozen cut green beans lIay be 
as hiqh as 10.0t. Other tolerances lIay be lower or hiqher as 
directed by any particular buyer. By usinq the caleu.lations as 
provided by the sinqle attribute system we can provide saae 
degree of assurance that product packed for any buyer .. ke. the 
required. specifieations.~· 

It is easy to see, from the example and. illustrations provided. at 
the beqinninq of this paper, that if a production plant were to 
manufacture a lot of product which averaged. riqht at a buyers 
specification of 5' off color units, that 50t of the tiae the 
buyer miqht expect to draw samples frOll the lot which contained 
over the allowed tolerance. In fiqure 3, with an averaqe of 10 
red beans (representinq any potential defeet), one would expect 
half the samples to co~tain less than 10 and half over 10. This 
hiqh pass/fail sample rate is qen.rally not acceptable. 

The question then aris .. ; "at what level of d.efeets can a plant 
then averaqe and expect to pass the buyers' specification an 
acceptable percentaqe of the time?" In order to answer this 
question another IllUSt be answered, "What level of confidence (or 
degree of reliability) is required. by the buyer?- If a buyer 
looked at 10 packaqes frOll a lot and. only 1 failed to meet the 
specifications would the lot pass or fail? 

one m1qht ask, "why not expect to always bave 10 pacJcaq .. out of 
10 pass the required specifications?" As the reliability of not 
acceptinq unacceptable product qoes up the potential for 
rejectinq acceptable product qoes up as well. At Aqripac, Inc. 
it has been found that the buyer 90' confidence level i. the .ast 
reasonable tarqet to both satisfy the buyer and keep plant 
production at an acceptable level. 

1 J l • S • 7 • , 10 11 12 
r.g.5 

The no:r:aal curve in Uqure fi 
can be used. to show a lot of 
prod.uet in which exactly 10' of 
the samples pulled. froll the lot 
would expect to be rejected. by 
a buyer. The area shaded. under 
the curve represents lot of the 
total area under the curve and. 
represents the SUlples 
exceedinq the 5' (10) 
tol.renee. 
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This curve, representing a sample size of 200 units, drawn from a 
lot of 5% defective, would have an average of 6.7 units at the 
90% confidence level. This average is referred to as the AQL or 
Acceptable Quality Level in Agripac Quality Control 
specifications. Any sample that has numbers of defects exceeding 
the AQL marks its corresponding lot as potentially e4ceeding a 
buyers' specification. 

This is the maximum average that can be achieved on a production 
run which will meet the buyers' specifications a minimum of 90% 
of the time. Anytime that the production level is better than 
the AQL the reliability of meeting the buyers' specifications 
also increases. The AQL is calculated using the mathematical 
model of the normal curve. See pages 17-19 for specific :, 
information on formulas and calculations. " 

rt is possible to adjust AQL's up or down based on any desired 
confidence level. Figure 7 illustrates a normal curve which 
shows the shaded area, which is the area of buyer rejection, at 
approximately 20% of the total. Note that as the rejection 

percentage increases the average 
of the normal curve increases as 
well. You would also expect to 
see the standard deviation 
increasing. Also note that a 
20% rejection level normal curve 
still has BO% of the samples 
within the buyers 
specifications, but this lot 
would be rejected. Examples of 

.. several different reliability 
AQL values can be found on page 
18. 

With the AQL calculated from the buyers specifications 
(tolerance), the next section of this paper will deal with the 
rationale behind setting up production parameters. These will 
enable a facility to process product within the given tolerances. 

rv. PRODUCTION PARAMETERS 

There are countless factors that influence the quality of any 
given lot. Environmental factors such as irrigation or rainfall, 
cultivation practices, soil conditions, pesticides etc. affect 
the quality from grower to grower and even within the same grower 
or field. Production changes, both intended and unintended, such 
as plugged screens, increased/decreased inspection levels, 
equipment speed changes, etc., affect the product as its being 
prepared for eventual consumption. An attribute which has a 
level of defects symbolized by curve "B" in figure B could change 
to curve "A" if improvement is made or change to curve "e" or "0" 
if the level of defects increases. 

1 



As a point of interest nota that a suaple of 7 defects could be 
found in any of the four curves. Of course the probability of a 
sample of 7 actually occurrinq in any of the four curv.. is NOT 
the sallie. In the process of datarmininq product quality _ are 
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not so much interested in what 
the probability of qettinq 7 
defects t. as .ucb. as what t. 
the probability of qettinq 

7 or less defects. This is 
readily calculated froll the area 
under a nOrlAl curve usinq . 
tables provided in ~st stancl.arcl. 
statistics books. The 
approximate probability o~ 
findinq 7 defects or l ... '.troII 
the four lots represented by the 
curves in fiqure 8 are 90t for 

"Aft, 80\ for "8",40\ for "C" and 8\ for "D". 

So how should a production line be tarqeted to assure that it' 
can maintain a lot which is represented by fiqure S"A"? If the 
production facility were to tarqet for the 90t confidence level 
of curve "A", that would lllean that 50\ of the tille we would have 
product unacceptable, since by definition "tarqetn qenerally 
means the averaqe. This then would. mean that a process tarqet 
(or averaqe) IllUSt be calculated at somathinq l .. s than the curve 
which qives us our .. ximua level of 90\ reliability (or lot 
failures) • 

An arbitrary tiqure of two standard deviations to the left of the 
packaqe AQL is selected as the tarqet tor the process standard. 
This will qive adequate room for the production process to 
fluctuate and. still lII_t the buyers' specifications. Fiqure 9 
shows an example of the AQL curve and. the process II!tancI.arcI. curve 
toqether. 

,.".9 

the AQL curve. 

As review, nota that the curve 
to the riqbt (AQL) is the curve 
that represents what the .. xt-. 
detective level can be and. still 
.. intain the buyers approval 
(90t of sa.ples in grade). vbile 
the curve at lett (STD) is the 
curve representinq the defective 
level that the proceasinq plant 
needs to tarqet for in order to 
maintain all production within 

With the standard and. AQL calculated., there rellains but one IIOre 
processinq paramater to calculate in order to effectively isolate 
lots suitable to malte any particular buyers' specifications. The 
tJCL, or upper control 11llit is calculated. at three standard 
deviations from the process standard. 

8 
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As can be seen in figure 9, a sample over the ueL is not found 
within the process standard curve. 

It also has a less than desirable probability of coming from the 
AQL curve which gives 90t buyer acceptance reliability. Samples 
exceeding the UeL, though still less than the buyers! tolerance 
level, are strong indications that the corresponding lot. is not 
within the desired defect levels. 

Once the STD, AQL and UeL are determined the quality control 
technician can easily determine if any lot of production is 
within the buyers specifications. The next section of this paper 
will demonstrate how this is done. 

V. CHARTING OF SINGLE ATTRIBUTE GRADING 

If the process specifications, the vertical lines noted in 
figure 9, were to be graphed on a piece of paper horizontally 
they would appear as in figure 10. 

12 
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Fig.10 

The processing standards tor a sample size of 200 units at 5t 
defective are as fOllows: 

Processing Standard 
Acceptable Quality Limit 
Upper Control Limit 

STD - 3.2 
AQL - 6.7 
UeL - 8.5 

Seventeen consecutive samples are plotted in figure 10, with 
connecting lines to emphasize their position. The samples in the 
order graphed would represent 2,5,2,2,6,0,4,6,4,8,2,3,3,5,9,4 and 
5 defects. Most of the time detect attributes are recorded in 
numerical form in vertical columns corresponding to each sample. 
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If the nWllber of defects exceeds the process standards they an 
circled in a particular color corresponcUnq to the level 
exceeded. This qives added visual impact for quick revi_ by 
supervisory staff and production personnel. 

occasionally for added visual emphasis a chart will be requested 
by production or quality control manaqaent. 'fb.ouqh the tenth 
sample is over the AQIo and the fifteenth sample is over the UCt., 
figure 10 is an example of .. short run wtUch would be considered 
entirely in qrade. 

As a point of revievinq the earlier discussion of statistics, 
note that the averaqe of this succession of samples is 4.11 vith 
a standard deviation of 2.33. Two standard deviations is 95. 4t 
of the area under the curve, but When usinq the normal curie for 
quality control purposes ve are normally only interested one 
side, hence two standard deviations or 97.7t of the samples would 
be at 8.77 defects or less. This is siqniticantly better than 
the AQIo curve, vhich vould qive 90t reliability, with an avenqe 
of 6.7. 

The quality control standards, as explained are integrated into 
the plant run rules to determine the seqreqation of lots into 
their appropriate qrade as tollows: 

1. It takes two indications out of qrade to chanqe the qrade. 

2. A sample on or over the upper control limit is considerecl to 
be one indication out ot qrade. 

3. A sample on or over the AQIo is considered to be one-halt 
indication out of qrade. 

4. Indications out of qrade are added tcqether unl,!ss 

a) a sample qo.. below the standard 
b) tvo samples in a row qo below the AQIo 

Product that has bun runninq out of qrade can be considered 
as -baclc in qrade- once either of these two conditions are _t 
as veIl. 

10 
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In order to follow how the process standard run rules are 
utilized follow the progression of samples represented by figure 
11 in the graphing of a single attribute. 

p 
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a) sample OK - no indications of grade problem. 
b) sample over AQL - 1/2 indication out of grade. 
c) sample OK - carry over 1/2 indication out of grade from "bu. 
d) sample over AQL - 1/2 indication out of grade 

add 1/2 indication from "b" - 1 indication total. 
e) sample under standard - start counting indications out of 

grade over again. 0 indications out of grade at this point. 
f) sample OK - no indications of grade problem. 
g) sample OK - no indications of grade problem. 
h) sample over UCL - one indication out of grade •. 
i) sample OK - carry over 1 indication out of grade from "h". 
j) sample over AQL - 1/2 indication out of grade 

add to 1 indication from "h" - 1 1/2 indications total. 
k) sample over AQL - 1/2 indication out of grade 

add to 1 1/2 indications from "j" - 2 indications total 
Change grade - point of lot change halfway between 
"g" and "h". 

1) sample OK - no indications of grade problem. 
m) sample OK - no indications of grade problem. 

2nd sample in a row under the AQL - back in grade 
point of lot change halfway between "k" and "I". 

n) sample OK - no indications of grade problem. 
0) sample OK - no indications of grade problem. 
p) sample over UCL - one indication out of grade. 
q)sample over UCL - one indication aut of grade 

add to 1 indication from "h" - 2 indications total 
Change grade - point af change halfway between 
"0" and "p". 

11 
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ot course tiqure 11 demonstrates the .oveaen~ at but one 
attribute. There will typically be anywhere trolD 5-15 attributes 
monitored simultaneously, any number of which may be at 
different stages ot ·out of qrade-. 

VI. SAMPLE SIZES 

Samples are most commonly taken in package sizes, or aultiples 
thereat, corresponding to the package size in Which the product 
will be sold in its final manufactured state. It is necessary 
that the average number of units within a sample be determined so 
that the tolerance can be determined as a percentage. This is 
usually done by sampling a larqe number of samples and 
calculating froID this an average. The count per unit weigbt is 
usually monitored throughout production runs to assure the.· 
quality control technician that tbe correct number ot units are 
being qraded. Siqnificant size fluctuations will not only alter 
the number ot units in a given weight but also correspondinqly 
raise the defective level percentage, i.e. 1 detect in 200 units 
is a higher defective percentage than 1 detect in 250 units. 

Sample size is a critical tactor When deteraining process 
standards. A sample too small will give unreliable results and a 
sample too larqe viII make grading too slow and c:umbersaae for 
efficient lot separations. To illustrate this point note tbe 
toll owing calculations ; 

Example 2: The buyer specification is 1 EVM (extraneous VlIqetable 
material) in three 90z~ pac:kaqes of frozen cut green beans. It 
there are 200 units in a 9 oz. package this equates to 0.17t. 

Note the statistical calculations fro. the different listed 
sample sizes (assume 200 units per 9 oz. package); 

Sample Size 
3 packages 
10 packages 
25 packages 

Units 
600 
1500 
5000 

STD 
0.0 
0.2 
2.4 

AQI. 
0.05 
1.2 
5.4 

ucr; 
0.08 
1.6 
7.0 

Sample sizes of 600 and 1500 units end up with process standarcIs 
that are not workable in a production environment. They are so 
small that there is no room for any fluctuation. A saBple .ize 
of 600 vould give you limits of a for all paraaeters. Anytt.e a 
defect was found the lot would be out of qrade. A sample of 1500 
units, While slightly more acceptable, would still leave liaits 
too close to one another to be useful. TWO units of EVIl would be 
both beyond the AQL and UCI. at the salle time. The AQL ahould be 
equal to or exceed 4 units to be ac:c:eptable for control purposes 
and also maintain the statistical reliability fro. Which tbe 
limits are calculated. A sample of 5000 units would normally be 
takan from the prepackaged product flow in easily workable 
subsamples. 

12 
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Example 3: The buyer specification is 10 off color units per 
90z. package of frozen cut green beans. If there are 200 units 
in a 9 oz. package this equates to S.O% 

Note again the statistical calculations from the dif.ferent listed 
sample sizes (assume 200 units per 9 oz. package): 

sample Size 
1 packages 
2 packages 
5 packages 

Units 
200 
400 

1000 

STD 
3.2 
9.1 

30.8 

AQL 
6.7 

15.1 
41.8 

UCL 
8.5 

18.0 
47.2 

In most cases the smallest sample size should be used since it 
would meet the criteria of having an AQL of four or more. ,; 
Checking a larger sample would cause additional work for the QC 
technician and would not give significantly better information. 

VII. VARIATION 

The single attribute system is based upon a stable normal 
distribution. If the lot quality is fluctuating, the only option 
available is to grade the entire lot down to the level of the 
worst samples that are being graded. Note the following control 
chart in figure 12. Allor part of production runs similar to 
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this usually result in averages over the AQL, Which will likewise 
result in an excessive.percentage of samples exceeding buyer 
specifications. 

DUring periods of unstable quality, too large of sample size may 
cause points of quality change to be missed. 

Extended time periods involved in grading very large samples can 
make it difficult to obtain sufficient numbers of samples. If 
the production lot quality is fluctuating or suspected to be 
flUctuating it is important that samples be taken as rapidly as 
possible. 

13 



Too larqe of samples could result in lots that qet saqreqatad at 
improper places or not at all. One aiqht and up with either so .. 
qood product in an unacceptable lot or vice versa. 
An 8XaJllple of this is seen in fiqure 13. The doted. line is an 
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exallPle of a sequence of samples taken by a QC technician who was 
qettinq SalIIples at a rather slow frequency. Note that even 
thouqh the overall lot quality was qradually qettinq worse, as 
noted by the solid line test data done by a QC technician takinq 
more frequent samples, it was not picked up due to sample error 
and too infrequent samplinq. It is also possible that the 
converse of this example could occur. The lot quality could 
start out poor, improve or be improvinq, and yet be missed for an 
extended period of time. 

The majority of frozen product is run on a treezinq belt into 
bulk totes. When product quality is chanqinq it is important to 
have the frequency of qradinq as close as pos.ible so as to lI&ke 
clean lot chanqes between tote.. If more than one lot quality 
qrade ends up in one tote the tote is taqqad at the lower quality 
lot. If several totes ere filled. between lot quality chanqe. the 
chanqe is made at the approxillate aidpoint between the last qrade 
of a Clifferent quality and the next qrade. Of course the more 
totes filled between qrade. the more potential for error in lot 
separations. 

VIII. MULTIPLE GRADE SPECIFICATIONS 

Most buyers will have several qrade levels correspondinq to 
certain labels. 

Production plants will also have numerous buyers for which to set 
aside product, each of which may have sliqhtly different 
specifications which must be met. Fiqure 14 shows an exaJIple of 
the processinq standard curve and AQL curve for two Clifferent 
sets of specifications, an "An qrade lot and a "an qrade lot. 

14 
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In actual practice these curves may be further apart or they more 
often than not are intertwined more closely. Different buyer 
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rules noted the 
showing several 
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specifications for the same 
grade would also generally be 
intertwined quite closely. When 
quality control grading is being 
done there are usually at least 
4-5 possible grade 
specifications that are 
possibilities. The data that is 
generated from the samples are 
compared with the process 
standards and then using the run 

grade is determined. An expanded control chart 
different grades at once might look like figure 
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FiQ.1 :I 
The first eight samples in figure 15 are running in the nA" grade 
specifications, the second eight samples are a solid "C" grade, 
the next four samples show some improvement though still in "C" 
grade and the last eight samples are in "a" grade. 

Keep in mind that this graph shows a potential data output for 
only one attribute. In actual practice it may be necessary to 
keep an eye on up to fifteen at a time, with any number of those 
changing grades at once. The final grade is always equal to the 
grade of the attribute with the lowest grade. For example if 
fourteen attributes are within the "An grade specifications and 
only one attribute is "B" grade the lot goes out "B" grade. 
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SUMMARY 

The sinqle attribute quality control inspec:tion systea used by 
Aqripac, Inc. is the most accurate system available to seqreqate 
product in lots that will be acceptable for any qivan buyer. It 
is based on sound statistical principles that have been tried and 

1 tested for most trui ts and veqetables proe_sed for co.aercial 
use. 

There are of course many other factors that qo alonq with this 
system to make the overall proqraa work. For example, proper 
sortinq out ot detects ·and identification of defects IlUSt be _de 
tor the system to properly identity lot quality. Intensive 
quality control supervision and traininq must be done on a·; 
continuous basis to assure that the system is ~ctioninq as it 
should. 
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IX. APPENDIX 1 - MATHEMATICAL CALCULATIONS OF PROCESS STANDARDS 

The process of calculating process standards for continuous or 
finished lot inspection is as follows: 

1. Determine fraction defective - USDA and buyer specifications 
are typically listed as a number of defects allowed per specified 
sample size. The number of defects allowed divided by the number 
of units in the sample is the fraction defective. Example: 
There are 10 off color units allowed in a 9 oz. package of frozen 
cut green beans containing 200 units. The number of units in a 
package will not be constant, but an average that is fairly close 
to the norm is usually satisfactory. 10 divided by 200 equals 5% 
defective., 

2. Determine sample size - the sample size to be used in plant 
production must be adjusted to a size that will yield operating 
specifications in a workable range. The AQL of less than 4 units 
is not statistically reliable, as well as it will cause the 
operating specifications to be too closely bunched to be useful. 
Note the following example: 

Sample Size 
200 units 

Percent 
Defective STD 

0.5 0.0 
AQL 
0.3 

UCL 
0.4 

It is not necessary that every package contain exactly the same 
number of units, as small variations will result in process 
standards with differences of only a few tenths. A fraction of a 
defect has no practical significance. Note the following 
specifications that were calculated trom similar sample sizes: 

Percent 
Sample Size Defective STD AQL UCL 

185 units 5.0 2.S 6.1 7.8 
200 units 5.0 3.2 6.7 S.5 
215 units 5.0 3.6 7.3 9.2 

The effect of varying sample sizes on finished specifications is 
even less significant with a larger sample size and/or a smaller 
percent defective. Note the following example using EVM in 
frozen green beans: 

Percent 
sample Size Defective STD AQL UCL 

5100 units 0.2 3.2 6.S 8.6 
5000 units 0.2 3.1 6.6 S.4 
4900 units 0.2 3.0 6.5 8.2 
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2. calculate AQL (Acceptable Quality Lillit) - the rirst decision· 
to make is to determine what percent reUabili ty is qoinq to tie 
used. As noted in the preceding section ot this paper. Aqripac, 
Inc. uses an approximately lot buyers' risk. The formula for 
calculating the AQL is .s tollows: 

0= 

o 
rL 

2V2. 4 2. 2 
nt + t - y nt + '* -y nt 

n + y2 

a .= nt + 0.845 -'V 1.69nt + 0.714 - 1.69nt2 

n + 1.69 

AQL - a x n, where a - . the formula for the package AQL fro. the 
normal curve as noted in the eliagrall at lett and n - the· saaple 
size. The only other unknown in the formula is .y.. t'hia is the 
"Z" value taken from the araa under the normal curve. J:t can he 
found in any standard statistics textbook. Aqripac: has ued 1.3 
(a rounded figure for the actual 1.28 associated with 90t). 

In solving for the equation where n - 200, Y - 1.3 and t - .05; 
a - .0335. 

Since the AQL - n x a - 200 x .0335 - 6.6951 - 6.7. 

other reliabilities will affect the AQL as noted in the followinq 
table (using the same n and t values just noted): 

aeUability 
80t 
8st 
90t 
9St 
9at 
99t 

Z 
0.84 
1.04 
1.28 
1.65 
2.05 
2.34 
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7.7 
7.3 
6.7 
6.0 
5.3 
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3. Calculate STD (Processinq Standard) - Using the information 
from calculating the AQL the standard is calculated from the 
normal curve which is two standard deviations from the AQL curve. 

a x n = AQL 

I 

bxn-STO 

b = no + 2 _ 2'V"-n-o-+--:'1---n-o 2 

n+4 

STD = b x n, where "b",is calculated from the formula above (a is 
the value calculated for "an when determining the AQL) and n is 
the sample size of 200 as noted when calculating the AQL. 

STD =.0158 x 200 - 3.1652 • 3.2. 

4. Calculate OCL (Upper Control Limit) - Using the information 
from calculating the AQL and STD the upper control limit is 
calculated. 

0)( n = AQL 

b)( n = srD 

UCL - 3 (,A.OL ~ STD ) ... STD 

UCL = 3 x (6.7 - 3.2)/2 ... 3.2 - 8.4601 = 5.5 
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STANDARDS 

The standmls cover the rules in plot e sins I given product, items included 

1. The laws. m ..... end oonpRY mwimncn" fur the mdr !vjps •• p ...... 

2 Pmd,," pm 'jption: 
A Varieties 
B 01____ • 

. .. MM"'HIS requueuJeli.l • 
C. Conditions of procIuc:t being hanested 
D. Grades that are available 
E. Styles 

3 F!!f!OD ofCbe'itY 
A Grade 
B. System 
C. Defect cIesaiptiona 
D. Special requiJemM1' 

S. Te"u.,,,,,,. 
A Prot I '''8 
B. Storage 
C. Trauspoibdion 

" 



SPECIFICATIONS 

SPECIFICATIONS WILL LIST THE FOLLOWING 

I. Product 

2. Date 

3. SiS""uRI of ApproYaI 

4. Quality Factors to Grade 
A EVM 
B. UnderdcM:Ioped 
C. Minor Defects 
D. Major Defects 
E. Crusbed/l)an ..... Defects 
F. Color 
G. ChanIettr 

S. Sample Size 
A Units 
B. Weight 

6. ToI&IIDCeSInPeml' • 

7. Taqet. Limits fur BIch Grade 

8. Flavor 

9. T_ 

ID. Gnder's Name 

ll. BJand! Test RauIIs 

12. Product Tempeiidunls 



SYSTEM 

Choosius the system to UIe in _Ilbement ofqua6ty is wry impoIbiul in tbod 
pmcesoins The most accurate _lImement of qua6ty offinjshed product wiD DDt dw., 
its qua6ty to the de:tUed gndc. The fbod poc:eslllII CIIIIIDt aftbrd to find out what be bu 
manllfimred. he DUSt bow step by step during the IIItire pOCl!lll how doedy he is 
medina the requitelll"'lS of the gndc lid by lis Sales staft: 

I wiD provide you witb material OIl II system that provides the step by step mPia,."" 
fur the two most impoIbiul requita, .. '" in II PO<' 'j. eeuter. thoee points..,: 
I). O!!!!i!lt!!!!;;y and 2). ProhehjIjhr oflC!C!D0'. You IIIIIl have IICCUI1ICY IUd you IIIIIIt 
be COl'."""'. To gain this you Dmt have II .. ...,. Iaip ........ to IIUppIy the 
intbllilltion and you IIIIIIt draw ........ 1IIIIIIJles to COYer the l'IIlF of time during 
plOCllsiq 

I am pnMdina two (2) anidea to help you in your eftbrts to lid up lOCh II .,..... FII'It is 
II Tec:boicaI Service Bulletin supptied by the American Frozen Food IJIIItiIute, IUd the 
IIeCODd IItic:Ie is one that I put together fur UIe in my old Company. PIa..-.d them IUd 
take advantage of the infOlllllltion. 

il 



HOW WR.L WI: US:E QUALITY SYST:EMS1 

MANAGIMJil'IT 

Quality Systems are II mol for: 
]. Del egatill8 authority and respoIIIibility fur product quality. 
2. Making decisions OIl iumItory, prieina and budget policies. 
3. Measurina production. 
4. Pedhllllance of Sales and ofIb pnotilid 
S. Customers IISIII.IIlIJICe of c:onsistalcy in quality. 

MI.g 

Quality Systems are II mol for: 
l. Edn .... tin8 Sales PcnOImeI 
2. Gaining CustomenIsab 
3. Orowing new products 
4. Product utilization 

Quality Systems are II mol for: 
1. Providing assumnc:e ofp:oduct quality 
2. Cost eonbol 

PRODUcnON PLANT 

Quality SysCems are a mm for. 
1. Purnhasing raw poduct fiom the fimn 
2. Cost eonbol 
3. CouIroI of product quality 
4. Machine efficiency 
S. Flee .illS eflicieoey 
6. Food safety 
7. Weight eonbol 
8. Justific:ai.on for- decision meldns 
9. CapabiJit,y of m""'rinay 



DEHHIS SPntK 
VXCE PRESIDENT OF QUALrl'Y ASSUlWfCE 
RESEARCH , HEW PRODUCT DEVELOPMENT 

. AGllIPAC, mc. 
QUALm' ASSUlWfCE 

rrs MEAJIDfG AHD !lOW TO USE rr 
I. Define Quality Asnrance aDd Quality Control 

It is 1IIIpoztant .that the ..an1n9 fo~ the two title. be 
defined.. In..y p~esentation today they will _en the ..... 
Fo~ some people Quality Control ..an. the control of the 
quality durin'l the proces.1n9 ope~ation. Quality Assurance 
is defined a. an auditin'l function of the plant'. quality 
control systems and. procedure •• 

II. Quality Defined. 

~. xra.er define. quality a. the coapo.ite of those 
characte~i.tic. that diff~tiate individual units of a 
product and have si'lfnificance in detera1nin'l the d~ee of 
acceptability of that unit by the buyer. 

Quality is commonly thOU'lht of as a deqraa of excellence. 
Thus. the level or the excellance of the product _y be 
thought of a. the level of quality required. in the ~Jtet 
place. Another. and. more COllllllon, thought is the 
relationship to what the 'lovernment describes a. quality. 

III. Organization 

The Quality Assurance Depal:'tIIIent' s place on the 
organizational chart of a company i. a topic of which s_l1 
boob could be written. Host text hooks say they INSt 
report to the President or C.I.O. of a C01IIpany. Wbat is 
done in the industry does not always fit the text hook. 
Listed. below are a few po.itions found for Quality Control 
within the corporate structure: 

1. Report1n9 to the Shift Foruum with a dotted. line to 
the Plant Hanager. When this is the cas., -Quality 
Asaurance- is fo~ aUditift'l. 

2. The Plant Quality superintendent reportift'l to the Plant 
Kana.9er• 

3. COIIpany Quality Control report1nq to Operations, V.P. 
or Kana.9er. 

4. Reportin'l to the Salas Hanagar. 
5. Report1n9 to the Enqinearing Depart1llllnt. 
6. Reportinq to the C.I.O. or the Pre.ident of the CollIpany 
7. Reporting to the Plant H&naqer with a dotted line 'to 

corporate Quality Asaurance. 



uEhNIS, Spink 
The ideal position for a Quality As.urance Department is 
NO. 6 listed above. In this position it can function as a 
neutral department actinq as a support unit for the three 
major departments. This way, the talents of the 
individuals within the departments can be put to the best 
use of the company. 

IV. Functions Of A QUality Assurance Department 

A. aesponsibilitie. to 'the Pre.ident of the company: 
On. of the most important re.pon.ibilities of Quality 
Control is to provide a system of qradinq that has a 
sound mathematical basis of determininq probability of 
corr.ctne.s of the 9~ades. Without this system a major 
part of the value, of the Quality As.urance function is 
weak.ned. 

1. STATISTICAL ANALYSIS 
The two most Imr::~nt factors to a quality control 
sy.tem are 'prol .:lility ::,f accuracy' and 'sample 
.iz •• •• The •• two factors are interrelated and are 
the heart of the third factor which is 'individual 
attribute'. Let me define these terms. 

The word • probability , is used in a manner denotinq 
the chance of beinq correct. probability i. the 
mechanism for maKinq the statistical inference. 
The statistician computes the limits around a 
sample factor so that the probability of the factor 
beinq included in tha population parameter is 
known. In simple terms, when we know the tolerance 
for a def.ct we can pluq it into a statistical 
formula Which qives us the limits that will provide 
the 'probability' we desire. The "0" point in 
Fiqure 1 is the operatinq point for line control. 
The individual sample results should fluctuate 
around this line with an averaqe near to or below 
this line. To qain a 95t 'probability' all samples 
ShoUld be under or between the "W" f iqures • Some 
may refer to the "W" as the A.Q.L • 

....,... ,i) 110 
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SPIIIIC. Dennt s 
Just: for the record, we use both .p. charts wbieb shoW the 
percentage ot defective it ... in a sUiple or .np- charts 
¥bieb show the actual nUllber ot defective units in the 
suaple. 

WO 'attribute syst_' _an that a unit is j'UCl9ed. _ 
ac:ceptal)l. or not: acceptable. No nuaerical _~ftt ot 
ac:c.ptabUity is used.. It i. either 900cl or bad, scoreabl. 
or not scoreable. 

Wb.en we aclcl t:be word 'incUvidual' to t:be word attr1l:nJt:e _ 
~ that _eb tactor ot QUality will be j'UClCJed. Oft -= 
unit of procluct without J:'e9arcl for the pr_ence ot other 
factonl. In other words, ¥ban we are aaaaurinq the factor 
of color _ pay no attant.ion t.o bl~sh_ or stas p~ent 
in the .-ple. Wb.an _ are c:ountinq .tas _ pay no. 
attention to the nWllber of colored. units ~ent. 

~ ~~. !...S.!Y!n~.£!S!!!! ¥ben 

'!'he t.rJIl 'suaple siz.' _ana the nUllber ot units within t:be 
sU!pl.. '!'he suapl. size is vary :i.JIIportant in any sUlPlinq 
syst_ if you are inter_ted. in reliable resUlts. 

To daaonstrat. this pl.... look at fi~ 2, 1, and ". We 
have taken a !:lox of 500 _Xble. with 12\ wite __ 
repr_entinIJ defective' units. FiCJUre 2 claaonstrat_ What 
happens ¥ben your sample size 1. too _11. In it. w. 
suapled. 10 -mie. at .. t1lll.. If you wera ac:captin9 
._pl •• of 16\ or 1 ... and workin9 on the V.S.D.A. s:rst­
of allowin9 1 in 6 to f.il, you woUld have rej.ctecl th. 
cCllllPlat. lot. 
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riqure 3 is the same box 
25 marbles as the sample 
fluctuation became less • 
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SPINK. Oennis 
ot marbles only this time we used 
size. You can see how the 
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In fiqure 4, we have increased the sample size to fifty and 
now the averaqe is 12.5%. the fluctuations are small enough 
that you would accept the lot • 
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It bee ... very obvious Why the population witb1n ~tt:. Detmfs 
s_ple is lmportan1:: to the accuracy of your results. 

How that _ understand the basic reasoninq let _ provide 
you with a.'\ example. MSIDIe you ware buyiDg' cut vr-n 
beans and you would accept 5' .axillWl on total bl_tsb. 
Under most sys~ the HllPle size is .et by vei9bt witbout 
reqard to the nWllber of units Within the .upl.. (Error 
nWllber one.) MSIDIe that you are buyinq cut qreen beans 
and you have .a aaxt.ull limit tolerance of 5. bl_tsb ... 
M_ that the sample size is 9 oz. Which contains 200 
beans. (5' of 200 - 10 beans) Uncler the present systea all 
of the HllPles could have 10 beans with blemishes on th_ 
and still _at your r~ts. (Error l1"ber two.) Let 
.e explain Why this will happen. If you look at the noJ:IIA1" 
distribution curve (Fiq. 1). to attain a tolerance of 5t 
you IlUSt have a ·0· value (avenqe for thi. proce .. inq 
operation) of 3.2 blemished beans (from supl. of 200) and 
a .W" value of 6.7 blemished beans (2 siCjJllla or sta.n4arc! 
deviation) for each sample. How, if you have 10 blemished 
beans in each .-ple you have moved your noJ:llA1 . 
distribution curve causinq you to accept wore than your 5. 
tolerance Jit will be 7\). To have a 95. probability of 
correctneSs, you can not accept IIOre than 6.7 defective 
units in anyone sample 

Let us look at another example whicb happens all of' the 
tilaa with the frozen pea industry. Most buyers r.quire a 
II&turity specification of no IIOre than lot .1nkan in a 
13\ brine. Statistically _ know that by operating up to 
lot we will be provic!inq the custOlleX" with a 95' 
probability that there will be peas up to 14' sinkers. To 
supply the 95\ probability of' .. etinq the 10' r.quu--nt 
you .ust run at the 6.7' level. 

Presently there 1a only one frozen food packer a.ncl ol\ly two 
cannere that use a systea that take. the HllPle size into 
account When settinq standarcIs. 

If _ ere to COIIpU'II the inclividual attribute systea of 
statistical quality control with the D.S.D.A.'. variable 
syst_ of quality control usec! by 9n of the industry _ 
would find that under the best condition., 50' of' the tilDe 
they are acceptinq 2" 0' B qrade or lower and ere not 
aware of it. The variable standards and specifications 
prolllllqated by the U.S. Dep&rt1Ient of Aqriculture. contained 
samplinq plans fo~~llowances (tolerances) for defects that 
are not relatecl to a specific acceptable quality level. 
This _s not by d .. iqn but just t."le _y" it happened to work 
out. 



SPINk, Dennis 
V.S.D.A. and others usinq the system (score points or 
variable system) were not aware of the accuracy of their 
decisions in assiqninq a qrade to the product. 

The sample unit size, more often than not, would vary with 
the size of the container with allowances for defects of 
various types expressed in terms of percent by count or 
percent by weiqht. Such decisions were based solely on the 
contents of the sample uni~ without regard to its relation 
to the total population. 

Score points are assiqned to the various quality factors in 
these standards on the erroneous assumption that such score 
points reflect the true quality level of the lot. This 
fallacy is still firmly believed by many people in the 
industry. 

2. Grade Standards 
Grade standards are like a road map. If Production doesn't 
have a qrade standard they don't know what they are 
ptoducinq. Without the standards the Sales Oepartment 
won't know what they are sellinq. So you can see why the 
President wants this responsibility answered. 

3. Food Safety Assurances 
The many Lisues suCh as sulfites, nutrient labelinq and 
other issues make this an important responsibility. 

4. Technical Advice 

5. Neutral opinions 

6. Recall systems Management and Auditing 

8. Responsibility to Marketinq and Sales Oepartment 
1. Product Quality Guarantee. 
2. Traininq Proqraas for New Sales People. 
3. Source of Technical Information. 
4. Buyer Relations. 

a. Buyer Quality Aasurance 
b. Traininq 
c. specification 
d. Source of Technical Information 
e. CUstomer Relations 
f. Nutritional Information 
q. Answerinq complaint Letters 

f 



c. R.Spons1l:liliti .. to Operations c 

1. Quality Control ot Proc .. sinq Products 

SPlltK. Oetm1 s 

2. Relations Wi1:Jl Regulatory Aqenc1 .. 
3. Raw Product Audits 
4. Ettic1ency stQ41es 
5. Audit: of 014 ZDvent:ory Quality 
6. WanhouaiDg'. bandliDg' and sb1ppiDg' Audits 

I like to relate the position ot Qualit:y·ulIUZ'aftC4I to that of t:be 
Supr_ Court: in 0\'l1" gov&l':1llllmt. Quality UArenc& sits between 
t:b. Sal .. and Operations Departlltlnts just .. t:be court: s1ts 
between 1:Jl. Sanats and 1:Jle &0\'18. ot Repruentat1v... I realise 
t:bis _ybe an exaggerated s1tuation bUt in ststinq it th1. way 
yO\'l w111 rea11z. 1:Jl. importance ot • well o~ze4 Quality 
Assurance Departlltlnt. 
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• • • ia • _luatary. DOll-profit ••• od.ation of cOllPUlle. wblell PZOC". 
froaen food producta. '!be lDatitut. bpl_ta _y proar ... de.iped to 
advanc. the incJuatry and ..... h.nc. It. ral.tlonahlp. with _rs. 
r.tall.rs. dhtrlbutors. auppllen. transporter.. ..rehoaa_ and 
goyerna.nt .gencl... eo.pllatloo of .uthorlt.tl .. production .tatiatlc. 
enables An'I to prowlde lnf_tion to the.. t.rseted .udlence. and other. 
about th. .cope and .1&. of the froaen food incJuatry. 

Th. .tati.tlc. in thia book are .trictly hl.torical and war. co.plled £roa 
reports recel .... frca ludlvlclual pzoc ••• or. and other ._ .... not.d. 
'!be deta pr •• ent.d in thh 'book repr.sent the _rclel pack and do not 
includ. production in froaen food locker plant.. or other DOD-c_rclal 
faclUtle •. 

Thh data .hoy. calender yeer production of ludlvlcJual C( •• a41tl.. by r.,ton 
and contain.r .1&.. 1Ihere .. r fe.alble. bt.U. Food Service (lDatltutlonal) 
.1I:e. end Bulk cootainerll:atloG he .. Men .epented. In._ ina_ •• it 
he. M.n n.c •••• ry to consolldat. c.rtain pecka vlth tho.. of the aezt: 
larser region or container a1n to _ the confldentlellty of ludlvlcJual 
proc •• sor perforaance. 

"Firat Pack" end "l.apack" data he". Men cOllbined into ·Final Container· 
.. king It po .. lble to shoy _r. -detaU. of contain.rll:atlon. The •• tahl .. 
.. y not reconcUe with bullt fr.uing during the year Mc.us. of the 
inclusion of product r.packed fro. .11 .ource •• including caLLI0 •• £ frca the 
prevlona years. 

All data pr •• ented in th1a book are .holm in t.LIIS of tw.·..... of pouD". of 
production. 

The cooperation of .11 frozen food pzoce •• ing flLlU in prowldina the 
.ssential data ia gratefully .cknowledged. 

The f_t and tschnl.que. used in CClIIpUatlon of this rsport _re de .. loped 
UDder the direction of the An'I eo..ittee on St.thtlc.. Such c-,llatiOD 
took place in the BurU ... _ Offles of the Medean Froaen Food lDatltuts. 
1838 Xl Caalno .... 1 •• urllog .... california 94010. tel.pboAe (650) 697-6835; 
fax (650) 691-6646: e-.. l1 afflcallf@aol.co.. x..bers of the Statistic. 
eo..itte. ar. liated on pele 1. 

CoPTr.f.&ht 2000 
.... r!C«1 Frozen Food InstItute 

2000 Corporata JUdge Ste 1000 
lfcLelIn. VIrg1DIa 22102 

Pdce $100.00 
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Gregory L. Smith 
United Signature Foods 

Arthur E. Symons, Jr. 
Symons Frozen Foods, Inc. 

Tim Twarddk 
Ateeco. Inc. 

Valt Wills 
Viasic Foods International 

• 
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Rlchucl Ald.raehb1 
N.aturt". Jarry GrotIartI '.0. 110& lUO 
VataODYlUe. CA 9S077 

Karela '.-r 
A,grl.link Fooda 
S20 •• koaclway 
CreeD. lay. VI S4303 

Rlchucl S. kolin 
Cebro Froa.I Fooda 
2101 Onar:1a1Na __ cl 
•• _. CA 95360 
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Sad:acler .... 
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'.0. 110& 37 
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LiDcIa A. hte~ '.teram F_. IDe. 
3104 V ..... U ..... 
8halhy. III 49455 
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P.O. 110& 114 
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faz (650) 697-11646. e-..u.: aHicelU@aol._. 
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AKERICU FROIBN I'OOD INSTITUTB 
SCHEDULE 01' STATISTICAL REPORTS 

Al!INtJAL IUtPORTS 

Fruit & Berrie. (Initial Freezing & Repack) 
National 

Fruit & Berrie. (Initial Freezing) 
California 
Oregon. Vashington, and Idaho (Commodity Production Totals) 

Vegetables (Initial Freezing & Repack) 
National 

Vegetables (Initial Freezing) 
California 
Oregon. Vashington and Idaho (CommodIty Production Totals) 

Vegetable Xix .. 
National 

Potato Product. (Initial Freezing & Repack) 
National 

Potato Products (Initial Freezing) 
California 
Oregon. Vashington and Idaho (Commodity Production Totals) 

Iaport Statistical Report 
National (Import Totals by Commodities) 

Export Statistical Report 
National (Export Totals by Commodities) 

SKHI-Al!INtJAL IUtPORTS (January 1 • June 30) 

Spring Spinach 
National (Production Totals by container size, style and region) 

Potato Products (Initial Freezing & Repack) 
National 

Import Statistical Report 
National (Import Totals by Commodities) 

Export Statistical aeport 
National (Export Totals by Commodities) 

SKHI-Al!INtJAL llEPOI!.TS (July 1· December 31) 

Brussels Sprouts 
California (Production Totals by grade and container size) 

Cauliflower 
California (Production Totals by'grade and container size) 

Spinach 
Rational (Production Totals by container size, style and region) 

PllELIKIIWtY (Annual) 

Apricots 
California (Production Totals by style) 

Asparagus 
National (Production Totals by container size, style and region) 

Beans, Green 
National (Production Totals by region & style) 

-s-
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unUflCUI J'ROID I'OOD D8'flt'U'fII 
8CHBDULII 01' 8t'at'X8'l1caL UPOIlt'S 

PUUlfIJIAIIY (Annual), Continued ••. 

Broccoli 
Rational (ProductIon Totals by Brade, ccmtal.Der 61.e and style) 

Carrots 
Rational (Production Totab by grllde and style) 

Cora, GIlt " Cora-GIl-Cob 
Rational (Production Totals 'by rttBl.on, Bl"lIde and style) 

u.a Beana. ....,." Porclbook 
Rational (productIon Totals by style) 

Peach •• 
Rational (ProductIon Totals) 

P •••• Gr._ 
Rational (Production Totals by Brade and rttBion) 

Str.wberri •• 
Rational " CaIUornie 
(Production Totals by grade, container d.e, style _d rttBIon) 

Broccoli 
CaIUornie (Production Totals 'by container d.e & style) 

HOIITIILY PROGBESS Ul'OII.TS (DurIng packIng s_on, or .. _ted) 

Beana. Gr.en 
Rational (ProductIon Totals· 'by Bl"ade & style) 

Acrea •• 11ltentiOlUl: (All or If.arcb. 31) 
Corn.GIlt end Cob 

Ratioaal 
Beana. Gr._ 

Ratt_l 
P .... Gr.en 

Rational 
Acrea.e IDtelltioaa: (All of April 30) 

u.a BeaDS. ....,. and Pordhooll: 
Ratloaal 

Actual Acrea •• Plant.d: (All of February 15) 
SprlDs SpiDaeh 

Ratloaal 
Actual Plant.d end lIarge.t.d: (NauOIUIl) 

Corn 
Gr.en Beana 
u.a Be_ 
Pe •• 
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FREEZEll STOOU III COLD STOII.AGI: - ALL VDEBOOSES - AS OF DECEIOlEll 31 
NATIONAL AGRICULTURAL STATISTICS SEllVICE (NASS) • 

AGlUCULTURAL STATISTICS BOARD 
U . S. DEPAlI.TImNT OF AGRICULTUIlE, WASHINGTON D. C . 

(All Data Shown In Thousands of Pounds) 

J'llOBBllI FRUITS 
Apples. • • • 
Apricots .•• 
Blackberries. 
Blueberrie. • 
Boysenberries 
Cherries, Tert. 
Cherries, Sweet 
Grapes.. •• 
Peaches •.•• 
Black Raspber;les 
Red Raspberries • 
Total Strawberries. 
Other Frozen Fruits 

TOTAL FROZEN FRUITS 

FROBBllI FRUIT JUICB8 
Orange Juice Concentrate. 
Other Juice Concentrate 

TOTAL FRUIT JUICES. 

J'llOBBllI VEGBTABLB8 
Asparagus • •• . 
Lilias, Fordhook. • 
LilIas, Baby. •. 
Green Beans, Regular Cut. 
Green Beans,French Style. 
Broccoli ,Spears •. 
Broccoli,Chopped & CUts 
Brussels Sprouts. 
Carrots •. 
Cauliflower. • 
Com,Cut.. •• 
Corn,Cob . . ~ .. 
Mixed Vegetable •• 
Okra. • • •• . 
Onion Rings • . • 
Onions,Other Frozen 
Black-eye Peas ••• 
Green Peas.. .. 
Peas & Carrots Mixed. 
Spinach • .• •. 
Squash, Summer & Zucchini 
Southern Greens •• • 
Other Frozen Vegetables • 

TOTAL FROZEN VEGETABLES 

J'llOZBH POTATOB8 
French Fried Potatoes • 
Other Frozen Potatoes 

TOTAL FROZEN POTATOES 

1996 

75,665 
8.545 

20.227 
60,126 

3.561 
131.708 
12,201 

.... - 4.879 
50.471 
1,324 

36,494 
212,931 
473,832 

1997 

63,067 
12,567 
26,214 
87.345 

5,897 
139,704 
15.270 
3,492 

72,317 
660 

49,810 
220,540 
536,232 

1998 

66,381 
11,548 
22,072 
67,128 
4.528 

125,359 
15,781 
5,444 

72,832 
836 

40.168 
202.206 
574,472 

1999 

72.517 
8,993 

22,086 
58,981 

5,133 
118,393 

12 ,853 
4,722 

70,616 
1,058 

55,902 
277 ,691 
746,084 

1,091,964 1.233,115 1.208,755 1,455,029 

1,069,372 1,503,354 1,764,444 1,330,675 
410,221 424,263 404,985 328,775 

1,479,593 1,927,617 2,169.429 1.659,450 

8,353 
15,209 
44,036 

161,433 
41.174 
22,101 
98,870 
16,314 

281,791 
54,618 

352,318 
293,046 
54,208 
28,576 
10,040 
30,481 
9,795 

208,351 
6,731 

47,868 
58,149 
26,936 

314,640 

6,908 
17,231 
54,990 

197,009 
33,652 
20,519 
91,792 
19,926 

300,870 
58,512 

403,578 
274,261 

45,144 
52,230 
11,031 
31.187 

9.344 
219,533 

5,760 
67.092 
15 ,397 
20,771 

285,670 

6,162 
12,209 
64,213 

172,275 
40,931 
24,838 
88.201 
18,740 

256,527 
47,726 

404,013 
269,582 

53,770 
46,690 
15,735 
24,608 

8,038 
277 ,888 
10,741 
69,378 
10,214 
32,765 

300,298 

12,076 
15,302 
56,691 

150,310 
36,080 
34,354 

123,021 
25,649 

307,197 
57,812 

330,204 
255.662 

51,537 
39,837 
11,026 
41,236 

6,517 
276,154 
11.314 
13,349 
58,254 
26,944 

272,866 

2.185,704 2.303,007 2,315,662 2,279,392 

921,248 
177 ,173 

973,954 
189,593 

898,127 
241,342 

945,637 • 
219,752. 

1,098,421 1.163,547 1,145,469 1,165.389 
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DDZD STOCrS IB COLD S'!OUa - AU. VM"" ... D - AS 01' J)I't:AI. 31 
IllA.i'XOlW. AClUCIJU'IJIAL S'I'A'usncs ODIC! <_> 

AClUCIJU'IJIAL S'l'A'US'UCS IIOAaD 
u.s. DU'D.'l'IIIII'f 01' AClUCDL'I'IJIJE. VASIIDIQ'fOII D.C. 

ntOlilD Ii'OUL'I'Ity 
Prosen Chicken: 

Broi1er •• Pry.r •• aoa.t.r •• 
Bens. .. . .. .. .. .. .. . .. 
Other Frozen Chicken •• 

i'otal Prosen Chicken. 

Prosen i'ara,.: 
Who1. i'arkeys • • • • • 
Oth.r i'arkey. • • • • • 

i'otal ProseD i'arkey • 

Prosen Duclta. • • • • • • 

ntOlIID DA!' 
Frosen Bee£: 

Boa.el •••• · . • . . 
Be.t' Cuta · . . . . 

i'otal Frosen Be.f 

Prosen Pork: 
Pi_ie., Jooe-lD. 
Baa • · Be1U •• · lAlu · · Ill'b_ • · · • . 
Butta · · • • 
i'd_fnS_ 
Other • · 

'rotal Fro_en Pork 

'1'O'UL DOZER lIIAi' • 

• 

1996 

33.306 
5.705 

608.000 

647.011 

146.859 
181.092 

327.951 

2.203 

1991 

24.227 
7.407 

582.618 

176.014 
239.039 

415.053 

1.86. 

1991 

18."3 
6.266 

"3.377 

718.496 

108.511 
200.203 

308.714 

3.757 

1999 

803.359 

to. 538 
163.713 

3.760 

977.165 1.031.169 1.030.967 1.061.370 

256.444 318.342 268.912 269.719 
27.997 31.818 29.049 44.443 ------- -_ ... ---... ------- -------

284.441 350.160 218.031 314.162 

4.325 7,453 11.967 6.715 
33,264 46.320 63.517 61.055 
38.032 44.763 12.529 40.300 
18.428 22.224 27.622 26.920 
70.440 55.610 75.904 66.662 
5.953 9.920 1.5,868 10,482 

32,091 .51.609 73.436 .54.752 
72,045 70,671 '9,055 91.823 ------- --._ ..... - ... _ ... -... -- ... -... -_ ...... 

274 • .578 308,.570 429.898 3",779 
---- ... -- ------- ... _----- ... _-_ ... _-
559 ,019 658,730 727.929 612,941 
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SUKNARY or PRODUCTION 

KAJOR FROZEN rOOD CATEGORIES 

(Data in Thousands 

COlllllOdlty Page 

Frozen Vegetables 
(Other than Potatoes). 33 

Frozen Potato Products . 30 

Frozen Fruits & Berrie •. 15 

Total . . . . 

Prozen Concentrates/Juiees 
(Thousands of Gallons). 27 

Frozen Seafood. • •.• 65 

1996 

3,188,023 

8,419,203 

944,387* -- ....... ---- .. 
12,551,613* 

264,191 

511,603* 

of Pounds) 

1997 

3,513,656 

8,381,370 

998,624 
------- .. _-

12,893,650 

309,653 

382.192*}1 

1998 

3,530,177 

8,723,707 

1,003,984 
- ... -... -- .. -- .. 
13,257,868 

313,695 

362,940}1 

• 

1999 

3,356,144 

8,765,173 

1,024,703 --- ...... __ .. -

13,146,020 • 

219,550 

387,447}1 

}l Does not include Salt & Fresh Water Fish, Bait and Animal Food, ShellfIsh, 
Fillets & Steaks. 

* Revised 

Source: _, ...... froun Food Il1$tltute -12-
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1,065 

1,035 

1,005 

915 

945 

91.5 

I 885 
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i 855 

I 8:25 I 
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! 165 

135 

105 

615 
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615 
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555 ....... 

525 
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PAU II 

ntoDJI nuz'l &lID BBRU: PACK 8nU8'Il:C8 

Tou1 Daite. Sue.. Pack 
(Data lD Tbousand6 of Pounds) 

CoIIpll.d by AIHIrican I'lr:oaen Food Iutlt'ltt. (c) 2000 

199. 
1991 
1992 
19113 
1994 

• • '''.894 
1102.7.5 
92'.794 
980.7111 

1.006.191 

If115 
1996 
1f117 
1991 
If119 • 

Pack of boene Tear. by ProoIuct 

ProoIuct Pq. 1996 1997 
I'.ruit.: 

Appl.. . 17 114.332 119.18. 
Apricot. 17 17.759 24,267 
Cherrle •• Sweet 18 14.945 24.515 
Peaches. . . . 19 1.9.591 124.22. 
Plu.s 6 Prune. • 19 1.736 789 
Puree •• Ron-Cltraa. 25 78.457 85."3 

Bern .. : 
Blackberri.s • · · 20 2 •• 4.4 26,272 
Blueberrie •• Cultivate. 21 44.332 77.127 
Blueberrie •• Vil •• 21 45,753 45.64. 
Boy.enberrie •• · · · 22 5.2S' 4.983 
"spberrie.,Blaclt. · 22 1.779 1.738 
".pberrie.,aed. · · 22 23.339 25.766 
Strawberri ••• Whola . 23-24 163.1165 1541.582 
Strawberrie •• Sllcad. 23-24 166.174 177.568 
Kbc.FEu1t & Berrie. 25 136.526* 11 •• 644 

.... -... _-- ... ... _- ........... 
Total • . · 944,387* 9".624 

------------------,.. lbwised 
Jl Included with niscellaneoua Fruits & Jerri .. 

• 

If118 

124.8" 
2 •• 929 
21.628 

11 •• 491 
1.US 

100,239 

24.734 
54,515 
36.'35 
3.3" 
1.688 

22.113 
154.148 
219.676 
1417.716 ---....... _-- .. 

1.003.984 

1 •• 12.736* 
944.387* 
"8.624 

1.003.984 
1 •• 24.7.3 

1999 

111.944 
18.492 
13.640 

123.942 
986 

15,535 

23.895 
50.562 
46.005 
4.741' 

}1 
23.324 

171.975 
247.7" 
1.1,907 ... __ ..... _-_ ... 

1.4124,703 

IItTrE: s-rilred ".ck totals 011 PtIge 15 IIIDd 16 do DOt lDclud_ frollea 
concentrated citrus juic .. IIIDd pur .... DOl" other &tIrcell __ 
conceDtrates and juic... TIle productioa of th .. _ products are 
reported s.parately lD gall_ and IIppe.tU'S 011 PIIlI- 27. 
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FROIBB FRUZT AND BIRRY PACK STATZSTZCS 
(Cant 'd) 

Total United States Pack 

Pack of Recent Years by Res ion 
(Data In Thousands of Pounds> 

aesion 

Northeast. 

1996 

93,569 

1997 

I 

1998 1999 

) J 
J I 1 

South. • 16,690 I 96,989 I 67,769 1 72,582 

IIldweat. 133,372* 164,213 158,398 161,737 

Vest • • 700,756 737,422 777 .817 790,384 -_ ........... .. _-- ... -- -_ .. -.. _--- _ .. - .. _--_ ... 

Total. 944,387* 998,624 1,003,984 1,024,703 

* Revised 

The regIons established to show Frozen Fruit and Berry Production in various 
parts of the country are as follows: 

Northeast: 

South: 

Hidwest: 

Vest: 

Connecticut, Maine. Massachusetts, New Jersey, New York, 
Pennsylvania, Rhode Island and Vermont. 

Alabama. Arkansas. Del_are, Florida. Georgia, Kentucky, 
Louisiana, Maryland, MIssissippi. MIssouri, North Carolina, 
Oklahoma. South Carolina, Tennessee, Texas, Virginia and West· 
Virginia. 

Illinois, Indiana, Michigan. Minnesota, Nebraska, OhIo and 
Wisconsin. 

Arizona, CalIfornia. Colorado. a_ali, Idaho. Montana. Oregon. 
Utah and Washington. 

In the case of certaln commodities. it has become possible to 
publish separate data for California and the Northwest. 

Source: Merlean Frozen FOIXI 'nstltute -16-
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U90 . 125.540 
1991 • 149.423 
1992 • 115.525 
1993 • 93,016 
1994 . 91.709 
1995 113,278 
1996 114.332 
U97 119.180 
1998 • 124.866 
1999 111,944 

Container Size 

20 Pound .. under • 
25 to 28 Pound • 
30 Pound • • • • 
32 to 60 Pound . 
I.Q.F ••• 
Barrela •.•.• 

fota1. • • s 

..... L8. 

Total VOlt.. Stat.. Pack 

(Data l.n Tbowrands oE l'ouDdII) 

Pack of Jtaceat 'feara bJ' bll-

bpea 1996 1997 1991 1991 

IfoI:1:Jaean. .J 43,014 J 72.286 I J 
South •• .J 1 J J 
Kldven. 34.930 ) ) 66.075 ) 69,012 
Veat •• 36.388 46.814 58.791 42.932 

... --- ... -- ------- ------- _ ... _-- ... -
Total. 114,332 119.180 124,1" 111.944 

PACI:. UPACI: AIID nRAL COII'!AlIID .ID 

1996 1997 1991 1999 

934 9.770 13.168 769 
17.117 3.420 ) J 
15.157 10.491 J 11.723 ] 5.119 
15,934 11,863 I ) 
54.776 74,826 95.613 85.937 
10.414 8.810 4.292 20.119 

... _-_ ..... - --_ ...... _- ------- -_ ....... ---
114.332 119,180 124,'66 111.944 

s.all quancicies of various sillies vere cOlll61.ned widl nearest contaJ.ne.r 
"iae. 

"' •• ZCO'l'8 

(All production In die "'estem Region, cbJeEly In CaliEorDia) 

1990 • 16,512 PACI:, UPACI: AIID nRAL COII'!AlIID SID 
1991 • 15,626 
1992 21,237 Container Sba U" 1997 1998 1999 
1993 • 17,901 
1994 • 18.192 "/8 Poly/can-. ) 195}l ) ) 
U95 10,046 28 to 40 Poand • ) 1.727,1 2.154 ) 2.051 I 3.371 
1996 17.759 Barrels .. IQF. . 16.032 21.918 18.871 15.121 
1997 24.267 ... --- .. - ------ ------ ----_ ... 
1998 20.929 Total. . . . 17 .759 24.267 20.929 11.492 
1999 18.492 .. ---- ... -_ .... ------
}l Includes _11 amount of Retail Po17/Ctn. 

s.all quancit!es oE various allies lil'ere cOlll6l.ned widl _est contalner ailte. 



8 W B B T CHBRRIB S • Total United States Pack 

1990 13.695 Pack of Recent Years by Region 
1991 14.555 
199Z ZO.095 Region 1996 1997 1998 1999 
1993 16 ,037 
1994 18.4aO Midwest 4,951 7,775 9.745 7.0a6 
1995 27,037 Vest 9,994 16,740 l1,a83 6,554 
1996 14,945 ... _- ......... .... -- ... .., -...... -- ... -_ ... ---
1997 Z4.515 Total 14,945 24.515 21.628 13.640 
1998 21,628 
1999 13,640 

Pack, Repack and Finsl Container Size 

Container Size 1996 1997 199a 1999 

Retail Poly/Carton. · 1,468 90a I ) 
Poodservice Poly/Carton · ) 141 1 ) 1.542 
25 to 30 pound. . · I 2,336 2,331 ) 6,23a l,63a 
Other Large Sizea 4,899 12,955 9,459 5,727 
Barrels " IQF 6,242 8,180 5,931 4,733 -....... -- _ ......... _- -- ...... _- ------

Total . . . . 14,945 24,515 21.628 13.640 

PBACHBS • Total United States Pack 

1990 111,203 PACK OF RECENT YEARS BY REGION 
1991 100,157 
1992 99,010 
1993 94,381 Region 1996 1997 1998 1999 
1994 102.073 
1995 89,743* Midwest. 1 1 1 
1996 109,598 Vest • · 109,598 I 124,220 ) 110.491 ] 123,942 
1997 124,220 .... __ ...... -_ .. __ .. - ----_ ... - .. -........ _-
1998 110,491 Total. 109.59a 124,220 110,491 123,942 
1999 123,942 

PAClt, IlEPAClt A1!lD PII!IAL CONTAIlIER SIZ! 

Container Size 1996 1997 199a 1999 
Retail 

CartonjPo1y. 5,574 4,209 4,763 7,394 
Poodsarvice 

Carton. . · 18,015 20.866 ] 17.765 
Poly. . · 3,545 3.662 ] 32,036 6,145 

Bulk 
OVer 10 pounds. 24,506 22,124 17,507 17,017 
I.Q.F. . · ] 63,532 I I 
Barrels · I 57,958 9.827 I 56,185 I 75,621 

t ..... --_ .. - ---- ..... - -- ...... _-- -----_ .. 
Total • 109,59a 124.220 110,491 123.942 .. _- ...... -------

Source: _I .... Frozen Food Institute -18-



1990 • 
1991 • 
1992 • 
1993 • 
1994 • 
1995 
1996 
19t7 
1998 
1999 

.' . 
986 
901 

1.229 
870 

1.181 
1.042 
1.736 

789 
1.518 

986 

Container Sue 
30 pound •• . . 
Other .u .. 

(over 10 pound.) 
Barreb " I. Q. F . 

Total' • 

-....... --_ ... --_ .... --

1990 • 18.619* 
1991 • 13.647* 
1992 • • 31.498* 
l.993 23.118 
1994 24.226 
1995 26.823 
1996 20,404 
1997 26.272 
1998 24.734 
1999 20,404 

It Rtw.lsed 

I'LU.' & I'RU •• ' 

Total ODited State. Pack 
(Data in 7'bowIands o£ Pounds) 

Pack of .. _t Tur • ..,. "alae. 
1996 1997 

Veat "JU. .... at 789 

PACE. UPACE AIID PIIIAL COlft'AIIID SIZI 

1996 19t7 199. 
J J J 
] ) I 
J 1.736 ] 789 J 1.518 
] J I 

1.736 789 

BLACK •• RRX •• 

(All Variet.l_ Ibccept Ol.all.1 • •• rd_) 
(Product.loa Chiefly .in th. fI.st) 

Total. UDlted State. Pack 

1.518 

1.518 

1999 

"6 

1999 
I 
] 
) 550 

436 

9.6 

··---------------19'6-----------------llartoa ....ran- Other Total 
Container Sue ---------------- ... ---------------------.. tall Poly/Ct:Il. 1.682 ) ] ) 

'1/8 Poly/canon. 1,293 ) ) ] 
28 .. 30 pound. 603 J nl ) ) 
I.Q.'1. . . . · 10,181 2.656 ) ) 
Other su ••• · ] ] ) 
Barrels • . . · ) 1.320 1,0.7 ) 1.211 ] 20.404 -- .......... ------

Tota1. 15,079 4.114 1.211 20,404 



BLACltBBRaISS 

(Continued) 

(All Varieties Except 01all1e Berries) 
(Production Chiefly in the ~est) 

Total United Statas Pack 

PAex, B.l!PAex AND FINAL CONTAINEl!. SIZE 

Container Size 
Retail Poly/Carton 
Foodserviee Poly/Carton. 
28 & 30 pound. 
I.Q.F .••. 
Other Sizea •. 
Barrels. . . . 

TotaL 

Container Slae 
Retail Poly/Carton 
Foodservice Poly/Carton. 
28 & 30 pound. 
I.Q.F ..•• 
Othar Sizea. . 
Barrels ...• 

Total. 

Container Size 
Retail Poly/carton 
Foodservlee Poly/Carton. 
28 & 30 pound. 
I.Q.F .... 
Otber Sizes •. 
Barrels .... 

Total. 

---------------------1997---------------------
Harion Evergreen Other Total 

1,886 J ) 1 
2,169 1 158 I 1 
1,288 1 I 1 

12.631 ) 3,560 1 482 1 22,174 
) 1 
1 2.804 1,358 -64}1 1 4,098 ..- ...... -- ------

20,778 5.076 418 26,272 

---------------------1998---------------------
Harion Evergreen Other Total 

1,047 J ] 1 
918 1 1 1 

7,203 J 1,439 ] ) 
J I I I 
J 5.948 J I ) 

5,525 1 1,889 1 765 1 24.734 
------ --- ... --
20,641 3.328 765 24.734 

---------------------1999---------------------
Harion Evergreen Other Total _____________________________________________ M 

1,162 ) 1 
1,058 J 1 
1.907 1 564 390 1 5,081 

10,097 2.653 J J 
J J 

3.770 1.755 I 539 I 18,814 -_ .. _ .... _ .. _-_ .. 
17.994 4.972 929 23.895 

}l Deficit: attributable to previous years' carryover and imported product: ~ 
repscked in the U.S. ,. 

Source: -..rlcan F .... en Food 'Mtltute -20-



1990 • 
1991 
1992 
1993 
1994 
1995 
19'6 
1997 
1998 
1999 

.102.141 
• 98.030 
.123.738 
• 139.059 
.110,017 
• 118.064 
· to.085 
.122,767 
• 90,850 
• ".567 

.LO ••••• :I ••• 

2ota1 Vll.lted Stat.. l'acIc 
(D.tIta 1D Tbousaud6 of p~J 

Pacll: of .. cnt 1'Hra ...,. .. ,s.-
1'" 1'97 1'" 1'" 

IIort:hean .. South • 60.701 
lIl .... t • . 1'.313 
Veat. . . . 11.064 

....... ----
2ota1 to'0I5 -_ .... _- ... --

67.423 
39.350 
15.'94 ----_ ...... 

122.767 

50.'21 
24.491 
15.438 ------
to.850 

55.750 
30.473 
10.344 

96.567 

,.. The data gIvfm rapre.fmt the U.S. c~ •• RIal paclc ami 40 not 1Dclude 
quantItI_ 1.JIIported fna Canada amlllfIIfIf_dlaml. 

Container S1&e 

10 pound and UDder 
20 .. 30 pound. • • 
Other large .1&e. 

(over 10 1h •. ) 
I.Q. F. • • • 
Barrels .•• 

'fota1 

ContalDer Sl&e 

10 pound and UDder 
20-30 pound. . • • 
Other large a1& •• 

(over 10 1he.) .J 
I.Q.P. • • • • ) 
Barrela.. .. . 

2ota1 

------------1996----------- ------------19'7-----------
Cultl_tad vuet 2ota1 Cult1_tM VUd 'fota1 

10.0'7 ) ) ',166 ] J 
25.305 ] 24,426 ] st,'28 45.969 ) 30.331 J 85.466 

}l }l 1.200 1.200 
13,019 ] J 21,700 J ] 
-4.08,}2 ] 21,327 J 30.257 -908}2 ] 15.309 J '6.101 
.... -.... --- _ ... _ ....... -- ...... -- -_ ....... -- --_ ... _- ... _-----
44,332 45.753 90,085 77.127 45.640 122.767 

------------1998----------- ------------199'-----------
Cultl_ted VUt! 'fotal Cult:l_t..t VUt! 'fota1 

9,590 J ] 5.145 ) ) 
34.030 ) 34,925 J 78,545 37.844 J I 

] I 
) I ) 46,005 ) 96.567 

10.436 ) ) ] 10.207 ) ] 
459 ) 1,410 ] 12,305 -2.U4}! 1 1 ------ -_ .. _-- ------ _ .... --- .... _ .... _ ... ------

54.515 36.335 90,850 50.562 46,005 96,567 

}l Included v/Barrela 
J2 De:fIclt attrIbutable to previous yaar.· carryover ami lIiported producu 

repaclced 1D the U. S • 



BOY S B • B B R R I E S 

Total United States Pack 
(Production Chiefly in the West) 

(Data in Thousands of Pounds) 

PACK, REPACK AND PINAL CONTAINER SIZE 
1990 7,278 
1991 5,619 Container Size 1996 1997 1998 1999 
1992 6,917 
1993 4.437 aetai1fFS Poly/Carton 675 715 ) 133 
1994 5,105 28 pound. ) ) I I 
1995 3,459 30 pound. I 292 ] 449 I 1,404 I 685 
1996 5,288 LQ.F. 2,769 2,804 761 I 
1997 4,983 Other Sizes .. ' . ] I I 2,809 
1998 3,338 Barrels . . 1,552 I 1,015 1 1.173 1,076 
1999 4,703 -.. --_ ... _-_ .. Total. 5,288 4,983 3,338 4.703 

BLACK RASPBBRRI:BS 

Total United States Paek 
1990 1,682 (Production Chiefly in the Northwest) 
1991 1.813 (Data in Thousands of Pounds) 
1992 2.334 
1993 1.325 PACK. REPACK AND PINAL CONTAINEIl SIZE 
1994 1.146 
1995 2.224 Container Size 1996 1997 1998 1999 
1996 1.779 
1997 1.738 28 pound & Other Sizes. 386 455 828 )l 
1998 1.688 Barrels & IQP 1,393 1,283 860 )1 
1999 }l 
---_ .. _ ... _-- Total 1,779 1,738 1,688 Jl 

Small quantities of various sizes were ·combined with nearest container size. 
}l Included wIth Hiscellaneous Fruits &- Berries 

R B D RASPBBRR I B S 

Total United Statas Pack 
(Production chiefly in the West) 

(Daca in Thousands of Pounds) 

PACK. REPACK AND FINAL CONTAINEIl SIZE 

1990 26.289 Container She 1996 1997 1998 1999 
1991 24.000 
1992 29,811 Retail 
1993 24.154 Carton. 2.179 1 I 
1994 28.754 Poly. . · 5.451 I 8.223 I 3.184 2.270 
1995 37.885 Foodseniee 
1996 23,339 Carton. · 2.580 895 1,315 1.641 
1997 25.766 Poly. . · 2,215 3.444 2,654 1.561 
1998 22.163 Bulk 
1999 23.324 28 & 30 pound 3,609 4,112 3,413 4,948 

Other large sizes 709 3,558 2,409 915 
Barreis & IQF 6,596 5,534 9,188 11,989 -_ .. --- --- ... -.. _ ..... --- --_ .. _-

----_ .. _-_ .. Total. 23,339 25,766 22.163 23.324 

Source: Allertt ... Frozen food I .... tft .. te -22-



.!faA •• BaaIB. 

'1'otal United Stetea '.ck 

(o.ta In Thousands of PoundtIJ 

Year trbo1e 811cII/4 '1'otal 

19S5 10S.145 121.007 229.152 
lSIS6 101.11t 136.415 237.604 
US7 145.151 189.255 "4.406 
1988 132.224 142,386 274.610 
U89 117.018 121.064 231.152 
1990 • • 144.401 161.523 305.924 
1991 165.262 164.961 330,223 
1992 127.116 141.371 261.494 
1993 188.011 177.652 365.66' 
1994 19'.421 16'.614 369.035 
1995 189." .... 181.160 371.138* 
1996 163,965 166.174 330.13' 
1997 150.582 177.568 321.1" 
1998 154.148 219,676 373.824 
1999 171.975 247.793 4U , 761 
,.. RevIsed 

8 '1'aA •• B.a1:B. :I. • , 7 

"e,ion trbole Sliced '1'otal 

Hichreat ••• ] 990 ) 
IIorthweat • . ] 15.6" 27.614 ] 44.272 
California. . 134.t!4 148.964 21S.871 _ ........ --- ------- -........... _-

'1'ote1. 150,582 177.568 328.150 

l!'ACIt, aEPACIt AlII) FIILU. 00Ift'AZlID. SID 

COotelaar 811:e trbol11/ SliCH '1'otal 
.. tell 

c:an:-. · 2.143 29.027 31.170 
Pol,.. . · 18.314 6,647 24.961 

Foodeardce 
CartOll. · 5.859 48.456 54.315 
Poly. . · 8,182 25.088 ",270 

hlk 
10 to 28 pound. 780 5.434 6.214 
30 pouncJ. . . . . . . 30.873 ] I 
32 ~ 55 pouncJ • 5.178 I 46,954 J 1S,005 
I.Q.F. 56.212 J ) 
llarrll/la • . 23,041 J 15,962 ) 95,2lS ---_ ...... - ............... -- -... _----

'fotel. 150,582 177."1 321,150 

--------------
Juice stock and purllllll not lnc1uded In flgures froa 1985-99 (.N FI6fU' 25 & 21) 
Saall quant:1ties of other Bires "ere coablned "lth neare.t c:ontalner Biz •• 

Source: _i.,... F_en Food Institute -23-
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Region 

IUdvest . 
Northweat • 
California • 

Total. 

S T It A W B B It It X I S 

Whole 

I 
I 19,328 

134,820 

154,148 

1 9 9 8 

Sliced 

791 
29,756 

189,129 

219.676 

PACK. REPACK AND FINAL CONTAINER SIZE 

Container Size 
Retell 

Carton/Poly 
Foodservice 

Carton .. 
Poly.. • 

Bulk 
10 to 28 pound. 
30 pound. • 
32 through 55 pound 
I.Q.F. 
Baue1 ••.. 

Total .. 

Itegion 

tid .. at •• 
Nouhweat • 
California. 

Total. 

Whole 

13.916 

8.99$ 
10,486 

2,447 
23,307 
1,464 

74.033 
19.500 

154.148 

STltAWBlltRXBS 

Whole 

105 
19.552 

152.318 

171,975 

Sliced 

38,000 

35,997 
20,091 

14.961 
59,022 
4,964 
3,974 

42.667 

219.676 

1 9 I 9 

SHced 

411 
25.763 

221.619 

247.793 

PAClC. REPAClC AND FINAL CONTAINER SIZE 

Container S1I:e 
B.etall 

CartonjPo1y 
Foodservice 

Carton ••• 
Poly.. • 

Bulk 
10 to 28 pound. 
30 pound. • • . • • 
32 through 55 pound 
I.Q.!!. 
Ba=ela •• 

Total. 

Whole 

16.525 

15.912 
13.531 

3.267 
39,416 

685 
76,474 
6,165 

171.975 

SHeed 

34.604 

] 
1 103,607 

19.457 
32.478 
1.628 
5.329 

50,690 

247,793 

Totel 

] 
1 49.815 

323.949 

] 

373,824 

Total 

51,916 

44,992 
30,577 

17,408 
82.329 

6.428 
78,007 
62,167 

373,824 

Total 

516 
45.315 

373.937 

419.768 

Total 

51.129 

} 133,050 

22,724 
71.894 
2.313 

81.803 
56.855 

419,768 

Juice stock and puree not included in filIUres from 198.5·99 (see pages 25 & 27) ~ 
Small quantities of other sizes were combined with other container size. 

Source: _'"an Frozen food ... tltut. -24-



•• Baa:IB. 

1990 
1991 
1992 
1993 
1994 
1995 • 
1996 
1991 
1998 
1999 

.120.609* 

.105.626* 

.154.951* 

.136.813 

.113.099 

.140.140 
• 136.526* 
.110.644 
.101.116 
.101.901 

Coutamer Sbe 

ll.etall CaZ'tOll.jPoly. 

Total ODlted State. lack 
(Data in TboIuI.aud6 of Pounda) 

Pack of lecat Year. 'bJ' "&loa 

... loa 1996 Itt1 Itt8 

8ortbu,at. 6.5J7}1 ) ] 
Kl .... at • . 12.951* ] 70.475}1 ) 70.155 
Veat. • • . 51.038 40.169 37,561 ---...... - ------- ...... ----

Total 136.526* 110.644 107.716 

PACE. IlEPACE AIID rIJIAI. COII'r.t.IIIIa SIZI: 
1996 19'7 1998 

10.003 11.549 12.797 
l'ood.arv1ce CaROD/POly • 

(10 lb. " ODder). 26.'15 16.864 24.015 
Other .be •• • 17.706* 59.709 47.691 
aure1a " IQI' 21.902 22.522 23.201 ----_ .... ------- w--- ........ 

Total • 136.526* 110.644 107,116 
----------1999 Data Includea: Avocacto. Cantslope. Cranberrf ... BlderberrJ. ... 

Itt9 

J 
J 64.007 

37,900 ........ _ ... _. 
101.to7 

1'" 
11.169 

27.81' 
52.21' 
10.702 ----_ .... -

101,to7 

GoolleberrJ.ell. Grapes. HOII.eyd_. Kiwi. Loganberri ... 1!fanIJo •• /felDa Balla, /f~ 
Fruit. OllaHeberriell. Orangell. Papaya. Pear.. Pineapple. RlutpberrJ... (BllIcJc). 
RSP Cherries (74.442 poundll) 

}l Includes _11 _t of South 
... Revised 

.Baay • !'aUI'!' PVR.B • 
(Other than CltruB) 

1990 42.452 Total ODlted State. Pack 
1991 41.875 Pack of Ilecent Years 'bJ' ",1oa 
1992 52.315 
1993 63.928 .. ,loa 1996 1991 19'8 
1994 63.122 
1995 11.862 ........ t . • J ) 1.412 
1996 18.457 Ve.t. . . • ) 11.457 J '5.333 98.757 
19111 • 85.333 ... ----... .......... -- ---.. _--

1'" 

) 
) as.535 

....... _---
1998 .100.239 Total 78,457 85.333 100.23' as.535 
1999 • 85.535 

Coutamer Sbe 

l'oo4aeZ'Y1ce CtD/I'017. 
28 to 30 pound. • 
Other lilac. Sbe ••• 

6.746}1 12.030 
8.'27 11.'" 
2.119 1.818 

1199 

4'51'Jl 7.4I3U 
'.317 1.014 

) J 
.. R.l ......... . 59.965 59.757 ) 16.404 J 70.038 

... -- ... -- ------ ----_ ... - ------
Total .. .. ., .. .. .. ., .. .. 18.457 85.333 100.239 '5.535 

1999 data include. pure •• of Apricot. Apple. B_, BI~lcberry (IfltrJOII., 
Evergr_). Black Currant. Blueberry. BOT.anberry. Cherry (RSP & Sv_t). 
Cranberry, Elderberry. Gr.pa. Loganberry. Peach. PfNU:, Plum. BI~k & RMf 
Raspberry. Str_berry. 

Jl Includes llaall ..aunt of Ret.Il cartan/poly. 

Source: _I.,..' .... Food , .. tiMe -25-



PART II::[ 

CITRUS AND HOB-CITRUS 

CONCBNTRATBS AND JUICES 

Total united State. Paok 

-26-
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l'AI.'f xu 
COIICIDI'rIIAtI, orravs .. _-Cl'DDS JUICIS 

OOBO.B".&".D 01".0. JOIO ••• 

Thousand. of GallOlUl Concentrated ~r:Itur:ed) ... bI 

er.,.-
Y.ar Orap fruie: 'l'IIIICUU. If_." 

1979-80 231,257 19,443 2,142 1.851 
1980-81 174.537 20.763 1,175 ~1.. 
1981-82 133.294 21,869 924 ~. 
1982-83 169.577 14,483 334 a,1.. 
1983-84 121.216 19,291 636 -'I.. 1984-85 118.472 24.802 285 ~1.. 
1985-86 132.406 24.162 368 ~1.. 
1986-87 145,056 28,.75 373 W,1.. 
1987-88 169.973 31,t06 583 ~1.. 
1988-89 174,717 32,466 495 ~1.. 
1989-90 90.285 21.774 371 a,1.. 
1990-91 151.396 21.672 279 ~1.. 
1991-92 145,421 19.458 297 ~1.. 
1992-93 208.662 31,527 329 ~1.. 
1993-94 182.231 26.485 529 ~1.. 
1994-95 216.502** 31.344 1,192 ~1.. 
1995-96 202,353 26.930 1.102 -,I.. 
1996-97 241,800 30,032 2.386 -,A. 
1997-98 253.734 24.223 1.461 ~1.. 
1998-99 158.884 24.512 1.191 ~A. 

BIA Bot AvaIlable 
... Thls data Is based upon reports froa ImUvldual packers and reports of 

the Florida Citrus Processors As_bltton. This pack Is DOt included .lD 
the pack totals ..-rued on pages 15 & 16. 

** Rtwlsed 

Bote: For 1979-80. production Ifas reported on a 45' Iru basls. The 1980-112 
figures are expressed in 43.4' Iru basis. The 1983-99 fl.pres are 42' 
Brix ba.l •. 

• OB-OI".08 00.0 •• ".&" •• 
(Data .lD Thousands of Gallons) 

1990 34,216 

, JOIC •• 

1991 44.321 1'" 1'rodact:~ 
1992 42.391 
1993 32.917 Appl.. • • • • 7,616 
1994 47.506 er.,. . ... .,098 
1995 47.852 St:n .... n:,o 7,747 
1996 33.806 Other •• . 11,502 
1997 35.435 -_ ... __ ... 
1998 34.277 '!OrAL •• 34.963 
1999 34.963 

Note: Included above are ccncentrar:_ and JuIces of fruits and barri_. other 
than dtrus. 118 reported by indIvIdual paclulrll. Thi. productIon bI not 
included in totals _1%ed on pag.. 15 and 16. 

S-Zce: _1_',- Food lnatltuta -27-
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PART :tv 

PROZEB POTATO PRODUCTS PACE STAT:tSTICS 

Total unite4 State. Pack • 
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--------.. - ... ~ 

PACK OF PROZEN POTATO PRODUCTS 

Total United States Pack 

FRBIICB F a 1: B D PO'1'ATOBS 

FRENCH RIES 

Total B.etal1 
Total Foodservlee. 
Total Bulk ••• 

ALL FBENCH RIES. • 

STYLI OF PAClC 

PAClC, BEPAClC AND FINAL CON'l'AINElI. SIZE 
(Data in Thousands or Pounds) 

1996 1997 1998 

728,832 600,130 765,824 
6,540,532 6.600.186 6,746.504 

-24,313}1 11.506 -43.010}l -- ............ - ... ..... -_ .. _ .. _ ... ----_ .. _--
7,245,051 7.211.822 7.469.318 

1999 

747,501 
6.789,620 

-78.346}l 
_ ..... _ .. _-- ... 
7.458,775 

}l Deficit attributable to previous years' carryover and imported product 
repacked in the U.S. 

ALL FaOZBN POTATO 

1990 
1991 
1992 
1993 
1994 

aeSion 

California •••.. 
Bast,Kldvaat & South 
areSon.ldaho & Waah. 

U.S. TOTAL •••• 

Style. 

F1:eDch Frie. 
Other. }l •. 

6,358.968 
6.498.915 
6.798.442 
7,252,774 
7.934,849 

1995 
1996 
1997 
1998 
1999 

Pack by aegion 

1996 

10.072. 
1,72.6.071 
6.683,060 

8.419,203 

1991 

8,864 
1,102.846 
6,669,660 

8,381,370 

Pack by Sty1as 

1996 1997 

7.245,051 7.211,822 
1,174,152 1.169,548 
---_ .. _--- -_ ... ---_ .... 
8.419,203 8.381.370 

PRODUCTS 

1998 

6.763 
2,002,669 
6.714,275 

8,723,707 

1998 

7.469.318 
1.254.389 ..._--- ............ 
8.723.707 

8.364.909 
8.419,203 
8,381,370 
8.723.707 
8,765,173 

1999 

6.914 
1,724.247 
7,033.952 

8,765.173 

1999 

7.458.775 
1,306.398 

8.765.173 

)1 Includes Hash Browns and Hiscellaneous Potato Products ("Tater" Products. 
Water Blanched, Whole, Diced, Stew. Purrs, Tasti Fries, Cottage Fries, 
Stuffed. Pancakes. Au Gratin, O'Brien. Horsels. Patties, Cubes. Home 
Fries. Oven Baked and Hush Puppies.) 

Source: _;CIII Frozen f_ 'IIItftute -30-
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.AU V :no... VJICJB'l'ULII PACK 8D'I'IftJ:ctI 
~ta1 IJD1ted Statas Peck 

(Data .in 2'bov.and. of PoundJI) 
CoIIpUed by ~ Merlc.m i'roaa rood ID.atltute (c)2000 

1990 
1991 
1992 
1993 
1994 

',763,970 
9,634,580 
'.880.573 

10.236,106 
11.536.930 

11" 
1'" 
1997 
1998 
199' 

rack of .. c ... t Yeus by Pr:ocIuct 
Pase 19'6 1997 

Aapar.gaa. • • • • • •• 35 
BeatuI,Baby u.a. . . . 36 
BeatuI.Gr ....... s.cat. • 37-38 
Beana,Gr.a.French cat 37-38 
BeatuI,Grean.Vbole. • • 37-38 
BeatuI.rordhook u.a. . 39 
BeatuI.SpecUed B1atter. 39 
8eaa.Gre .... lt.1laa. • 40 
BeatuI,lJaz. .. .. " ~ .. .. .. .. 40 
arocco11.Cat.Cbopped,8pear. 41-42 
annele Sproau • • • 43 
Carrot •• Chips " Dic.d. 44-45 
C&rrots.Sllced,CrlnU. 

10.364 
15.053 

232.711 
65.041 
50.517 
22,645 
4.577 

17,711 
7,592 

138,387 
30.154 

124.615 

&: Ch1mka .......... .. 44·45 14'.407 
Carrot.,Busgat •• Strlps 

8eby,Vbole,3ullenne. 
Shoestr1ns " Other 

Caullflower. 
CelU7 ••• 
Collarcla •• 
Corn-OIl-Cob. 
Corn.Cat •• 
ltale • . • . 
lfuam:oc.a • • • 
lfuatard Greene 
OItE'a .. .. .. .. .. .. .. 
CIIlloila .. .. .. .. .. ,. .. .. .. 
p .... alack-.yedjSoutbera 
Pea.,Or.en ............ .. 
Pepper •• Be11(Green/Red). 
~ " Cooked Squash. 
lhuharb. .. • • .. .. .. .. .. 
Spin.ach. .. .. .. .. .. .. .. .. 
Squa.h,su..&r " Zucchini 
Swe.t Potatoes " Y ... 
'I'urn1p Greene. • • • • • 
Turnlp./Other. • • • • • 
Kl.c.Vesetab1.s •••••• 

44-45 
46 
46 
47 
47 
48 
49 
49 
49 
50 
SO 
51 
52 
53·54 
54 
55 
55 
56 
57 
57 
57 
58 

30 

123.945 
48.541 
40.343 
17 .709 

383.840 
646,389 

2,671 
23.219 
11.294 
60.847 

111.021 
22,901 

36' ,390 
44.858 
20.058 
6,910 

112.999 
42.387 
14.532 
19.112 
19,568 
36.715 

3.188.023 
8.419.203 

10,103 
97,"8 

231.625 
75.086 
58.605 
25,872 
5.170 

18.364 
7,324 

109,013 
26.436 

13'.490 

146,495 

123.059 
44,590 
32.985 
22.244 

464,942 
"6.545 

4,213 
22,537 
13.13' 
57.725 

115.980 
25.363 

468,074 
40,746 
24.570 
7,505 

198.715 
46.579 
20.992 
20,490 
25,119 
.f,'63 

3.513,656 
'.381.370 

1998 

9.792 
101.757 
214.871 
".613 
71.481 
22.962 
7.298 

18.531 
8.927 

144.361 
33,062 

138,291 

113.891 

135.912 
44.607 
29.001 
26,915 

435.271 
753,279 

2.9'6 
20.415 
10.349 
15.162 

122.289 
27.684 

491.377 
42.599 
19.32' 
6."8 

190.028 
42.976 

}1 
21.71' 
19.485 
6Z .• 4, 

3.530.177 
8.723.707 

11.'''.715 
11.607.226 
11.8",026 
12.253.884 
12.121.317 

1999 

12.439 
83.381 

207.345 
54.955 
63.714 
14,369 
8.515 

23,537 
7,132 

174,283 
35.264 

121.430 

165,742 

137,51' 
42.445 
32.'" 
17."5 

404,881 
"5,209 

2.319 
25.117 
11.151 
'0.004 

123.414 
16.318 

444.050 
53,876 
17,88' 

6.353 
174,14' 
34.842 

J1 
32.499 

J2 
51.Hl 

3.356.144 
'.7",17' 

Total V.setab1.. • • • 
Total Potato Product •• 
Total V.S.uble. " 

Potato Product. . • 11.607.226 11,895,026 12.253.884 12.121,317 

}1 :rncluded vU.:b IIhcel1aneowr Vet.ettablet. 
J2 Included vJ.t:h TumJ.,P Gr_ 
Vegetable m!%es excluded (See psg .. 59-61) 



---.. ~ ... ---

ae,loa 

Baat • • 
South. . 
IIldveat. 
Veat • 

'rotal • . . 

I'l101" VBGB'lULB DCIt Sft.t'ISt'ICS 
(Ccmt'd) 

Total Unlted Stataa lack 

lack of lecent Yeara by ... ,1011& 

(Data in T1Jousands of Pounds) 

1996 1997 1998 

730,547 720.133 826.578 
305,243 290,778 344.139 

1.933,623 2,014,222 2.238,524 
8.637,813 8,869 .893 8.844,643 -....... -.. -....... - --....... -...... -.. ... ..... -... -_ .. -... 

. . 11.607.226 11.895.026 12.253.884 

1999 

735,207 
297,282 

1,988.430 
9.100,398 

-_ ... ---_ .. _-
12.121,317 

~ re.loaa aat.bl1ahe. to ahow Froa.n Vasa table productlon in varlaa. parta 
of the country are .a follova: 

Baat: 

South: 

V •• t: 

Connecticut, Del_are, lfaine. lfaryland, Hass.chusetts, 
New Jersey. New York and Pennsylvani •• 

AI.b ..... , Arkan •••• FlorIda, Georgia, Kentucky, LoUisiana, 
/fissJlIIsJppi, /flsillourl, North C.rol1na, Oklahome, 
South Carolina. Tennessee. Texas and VirgJ.nla. 

I111noll11. Ind1sna, HlcbIgan, /finnesota, Nebr.ska, 
North Dakota, ObIo, South Dakota, and JlIscons!n. 

Arisona. CalifornIa, Coloradoii'. Idaho*. /fontana, 
New /fuico, Oregon*, Utsh*, WasbJngton*. and Wyoming. 

In case of certain commoditJ.es, it h.s become possIble to 
publIsh lIIepar.te data for CalIfornia and the Northwest. 

Source: _icon Frozen Food , .. t I tut<t - 34-

• 



U90. 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

.. taU 
CartoD. • 
1'01,. · · 

• 17,737 
13,595 
16,525 
14,522 
14,967 
13,985 
10,364 
10,103 
9,U2 

12,439 

Food •• 1:"ri.ce 
Cart_ · · Pol,. · · · 

Bulk 
20 to 60 lb. .IQI' • 
'fot. · · • 

~tal · 

btaU 
Carton · · • 
1'01,. • · · · 
Fooda~c. 
Cart_ 
Poly. · · · • 

Bulk 
20 to 60 lb. a; IQr 
'fot. • · · 

'fote1 

---_ ... _--_ ....... 

A.ltA.AGUa 

'1'otal Vait .. Stat.. 1'ack 

.. ,loa 
ndwa8t 

Itt6 

•• 4,74S 
5,621 

U97 It98 1m 

5,63211 I I 
V •• t •• . . .. . 4,471 I t,7t2JI I 12,43t 

~t:&1. • 10,S64 10, lOS t.192 12,4" 

._----------------_.apear.-------------------1tt6 Itt7 1"8 Ittt 
---------------------------------------------

] 2.477 J 1,472 1,511 2,435 
) ) 

] ) J ) 
] ] J J 
] J ] ) 
] 1,341 I ttl J ." I ,., 
) J ] ] 
) ) I J 

3,118 2,46' 2,364 2,t78 

-----------------CUt •• Ttpa-----------------1996 1997 U98 1m 

317 I nt ) 
814 I 945 1,670 ) 1,317 

I J 193 226 
) 2,226 ] 1,5" l,On 435 

1,'98 ] ) ] 
• • • 1,291 ) 5,162 ] 4,14t J 7,41S 

6,546 7,640 7,42' t,461 

}l Includes -.1.1 .-aunt of gut. 

Source: .... 1_ Froun fGod , .. tltute -35-



• 
B A B Y L :r K A B BAN S 

Total United State. Pack 

(Data In Thousands of Pounds) 

Pack of Recent Years by Region 

1990 .132.976 a.egion 1996 1997 1998 1999 
1991 • 72.931 
1992 · 44.592 last and Midwest. 31,028 20.987 36.342 31,349 
1993 · 66,464 Northwest . . 20,747 34,395 29,291 15,902 
1994 • 95.695 California 33,278 42,216 36,124 36,130 
1995 .101,295 -_ ....... - .. -_ .. _- _ .. _ ...... - ------
1996 • 85,053 Total. 85,053 97,598 101,757 83,381 
1997 · 97,598 
1998 .101,757 
1999 · 83,381 

PACI:, REPACK AND FINAL CONTAINER SIZE 

Container Size 1996 1997 1998 1999 

btaU 
Carton • · 12 ,164 9,228 10,373 10,552 
Poly. · · 25,886 21,473 17,565 24,612 

Poodservice 
Carton • 3,732 5,358 4,748 5,838 
Poly. · · 6,056 6,474 8,522 5,769 
20 pound • 2,064 1,367 2,171 2,388 

Bulk 
21 to 90 pound 278 244 1,001 I 
Tote, Bin & IQF. 22,236 41,625 47,477 ] 28,729 -_ ... _-- .. -.. _-- ----_ ... -_ ... _--

Sub-.Total 72,416 85,769 91,857 77,888 

Other Uses*. 12,637 11,829 9,900 5,493 -_ .... _- ....... _-- ------- -_ .. ---
Total. 85,053 97,598 101,757 83,381 

--_ .... _ ... _---

* InItially frozen vegetable weight gol~ Into combInat1on (mixed) 
vegetables, canned & prepared foods. 

Source: _rl~ Frozen Food I ... Utute -36-



1991 • 
1992 • 
1993 • 

• 

317 ,377 
279,703 
306,622 

• •••••• a •• 
~oul Dalu. States hck 

(Daca In ThowIaud. of Pound.) 

1994 • • • 351,336 
1995 • • • 331.92' 
1996 • • • 348.269 

1997 
199 •• 
1999 

GRBBII BBUS, PaclI: b7 Ra9iOD, COJIBDIIID 'I'O'I'aJ'.8 

365.316 
359,965 
326.014 

------··-------1"'------------ --------------1"7-------------bplar/l'rUlCh bplarjPI:UlCh 
C8t C8t Vhol.... ~0ta1 C8t C8t Vhol.... 'fota1 

East & South. 72.616 20.359 ] J 
Xldweat • • • 67.302 12.521 J18.042 J190.14O 
Veat • • • • 92.79' 32.161 32.475 157.429 

Toul. 232.711 65.041 50,517 348,269 

54.155 30.100 ) 
72.155 11,862 )19.632 

105.315 33.124 ,..973 
231.625 75.016 5',605 

GRBBII BUa, Style of PaclI:, COJIBDIIID 'I'O'I'aJ'.8 
PACE, DrACE AIm FDW. C01II'!AIlIII. SID 

117.1104 
l1Z.4U 
365,316 

------------------------1996-----------------------

CoIlulner Sbe 
btaU 

Carton •• 
Poly. • • 

l'oodaen1ca 
Carton •• 
Pol,.. • • • • • 
15 and 30 poaDcI 

Ilulk 
31 to 60 poaa4 • IQF. 
~ot. and BlD. • • • 

Toul ..•. 

. 

bplar I'rench 
C8t C8t 

10,804 11,310 
49,359 20,455 

9.385 4.769 
28,544 3,131 
9.779 124 

11.342 ) 
77 ,295 J 15.085 ------- ----- ... 

203,508 56.275 
29.203 1,766 ------- _ .......... _-

232,711 65,041 

2,211 24,325 
13,"1 83,672 

4.279 11,433 
15.171 .... 247 

559 11.162 

] ) 
) 9.490 ) 120,112 

------ ....------
46.268 306.051 
4,249 42.211 

...... _--- -------
50.517 348.269 

-------- ... ----_ ... · .... ------1991-----------------------
"aplar rranch 

CoIltalDer 8b. 
bull 

C8t C8t. Vho1a- 'fota1 

CartOD •• 
1'o1y. • • 

l'oodaen1ca 
CartOD •• 
• 017_ • • • • • 
15 and 30 poaDcI 

Ilullt 
31 to 60 poaDcI • IQI'. 
Tota and .In. . . . 

hb-2'OUl •• 
Other U • ..,. 

Total ••• • • 

7.590 
50.003 

13,133 
25,266 
11,628 

8,9" 
fO,030 

...... -... ---
206.611 
25,007 

... -...... _--. 231.625 

1,675 ] 
17.134 ] 15.279 

7.094 4.250 
3.514 15.223 

551 976 

2.165 1,224 
27.894 1 .... 6 
.... _---- .... _----
67.027 55.83' 
'.059 2.767 -_ ............. ------

75,086 58,605 

,.. Inltl."lly Lroz;_ v..-t:.able _1gbt goJDg Jnto CCIIbJnatlQQ (ldzed) 
veget"bles, canned lind prepared foods. 

Iht l18.y be repacbged into other sty lell. 

] 
) 91,"1 

24.477 
44,003 
13,155 

12,357 
136.'10 --- .... _--
329.483 
35.833 _ .... _---... 

'15.316 



-------- .... _-_. 

GUSJIT DaUS, Pack l:Jf Reqioll, COMB:tJITBD '1'O'l'ALS 

(Data in Thousands of Pounds) 

---------------1998------------- ----·--······-·1999---·····---·-
Resular/Frencb aesular/Frencb 

ReSion Cut Cut Whole- Total Cut Cut 'II1I.01e- Total 

Eaat & Soutb 65,181 
Hidvest ., 80,367 
West • •• 69.323 

Total. 214.811 

24.197 ) ) 
14.174 )32,373 ]216,292 
35.242 39.108 143.673 
73.613 71.481 359,965 

47.756 
78.160 
81.429 

207.345 

17.521 I 
14.730 120,141 
22.704 43.573 
54.955 63,714 

GRBBJIT BBUS, style of Pack, COMB:tJITBD '1'O'l'ALS 
PAClt. llEPACI: AND FIlIAL CONTAINEll SIZE 

I 
)178,308 
147.706 
326.014 

-----·----·----·······--1998--···-··---·······-···· 
l.eSUlar Frencb 

Container Si .. Cut Cut Whole- Total 
RetaU 

carton. . 
~----.. --------.-----.------.----------.. ----------

Poly ••• 
Foodservice 

Carton •• 
Poly. . . • • . 
15 and 30 pound 

Bulk 
31 to 60 pound. 
Tote. Bin & IQF 

Sub-Total • 
Ot:ber Uses* 

Total 

8.219 
48,166 

13.345 
19.167 
17.732 

13,886 
70,019 --- ......... 

190,534 
24.337 

-------
214.871 

9.296 I ) 
20,148 ) 20,194 ) 106,023 

4,199 1,772 19,316 
3,833 16,473 39,473 
1,429 8.574 27,735 

2,465 2,985 19,336 
23.954 18.093 112.066 
.. _---- ------ --.----
65,324 68,091 323,949 
8,289 3,390 36,016 

..... ---- ------ ------ .. 
73.613 71,481 359.965 

·-·--.-··-··--·---------1999----------------------" 
aesular French 

Cut Cut 'II1I.01e- Total Container Size 
lI.etaU ----------------._.------_ .. -----------------------

Carton •• 
Poly ••• 

FoodaerYice 
Carton •• 
Poly. . . ••• 
15 and 30 pound 

Bulk 
31 to 60 pound. 
Tote, Bin & IQr 

Sub-Total • 
Ot:ber Usas* 

Total • . . . 

5.579 
39,602 

15,162 
24,555 
11.583 J 

) 
7.867 ] 

93,773 --_ ..... _-
198.121 

9.224 
...... -.......... 
207.345 

4.973 ) 
16,448 ) 15.461 

3.150 3.299 
3,921 25,308 

J 
) 

3.084 ] 3.372 
23,379 16.274 
... -..,_ ..... ------
54,955 63,714 

}l Jl --_ ... -- ------
54,955 63.714 

* Initially froaen vagatable weight goIng into combInation (mixed) 
vegetables. canned and prepared foods. 

** Hay be repackaged into other styles. 
Jl Included with Tote, Bin & IQF. 

Source: _riean FrOHn F_ Institute -38-

) 
I 82,063 

21.611 
53,784 

) 
) 
] 25.906 

133.426 -_ ... __ ...... 
316,790 

9.224 -------
326,014 

• 



~O.D.OOK LIBa •• aB. 

2ota1 Unlte. Btata. hdi: 
(DlIr:. 112 Tbowramla of Pounb) 

'ack of Jacent Yure ~ ... loa 1990 • 
1991 • 
1"2 .• 
1'93 • 
1994 • 
1995 
1996 
1''17 
1998 
1999 

12.777 
17.05' 
15.129 
13.322 
18.942 
20.489 
22.645 
25,'72 
22,962 
14,369 

... t " " •• t. 

1996 

22,645 

1997 

25,'72 

1991 

22.962 

I'~. U1'~ AlID I'IIIAL CXl8!AIIID SUE 
CoIItainer Slae 1996 19117 1998 

.. taU 
CartoD. · . · • · 4,102 3.736 6.325 
1'017· . · . · 5,777 5.162 6.756 

Poodaervlce 
Cartoa/l'o17 • • • 1,114 1,986 3.353 
20 pound ca •• I I 677 

Bal.k J J 
21 to 60 pound · • . J 73 J J 
2ot., lin" IQI' • 1,705 J 14.288 J 3.570 

- ............... ... -- .......... ............ --
SIIb-2ota1 • . · 20,'71 25,172 20,681 

Other U ....... 1,674 JI 2,211 
... ---_ ... ------ ... ........ _-

2otal. · . · • 22,645 25,172 22,962 
-----------... ----
}l Included wIth Tote. BJ.a & IqF. 
... In1t:Wly frozen v.g.t.llbl. walght 110112& 1nto CCIIIItJ.n.atIm (181zed) 

v.,..t.llbles, _ed & prepared food •• 

8~.C.L.D .V~~ •••• aB. 

19,. •• 
U91 • 
1992 • 
1993 • 
Itt4 •• 
1995 • 
1996 
1997 
1998 
1999 

• 

1.148 
'.52' 
3,906 
3.642 
7.491 
7,664 
4,577 
5,170 
7,291 
.,515 

CoIItalner Sls. 

.. taU GartOQ/J.'ol,.. 

2ota1 Unlt •• Stat •• ,ack 

Peck of he_t Yur. ~ hs10aa 

..,loa 19116 1997 

"at, " •• t: " loath . . 4.577 5,170 

PACE, UPACE AlID I'IIIAL COftADID. SUE 
19116 1997 1". 

. . • 3,07. 4.212 3,'91 
I'ooda.rvlc. Ca1:'tOQ/J.'o17 • '12 1,." 1.744 
20 to 60 pound. . • .77 J 23' 
2ot., lin " IQP • -I,.}I ] -1 ,GOOn 1,320 

'I'ota1. . . 4,577 5,170 7.2" 
----------------

1991 

7.291 

1999 

5.533 
4.510 

2.559 
551 

1.209 -.............. 
14,3" 

11 ------
14,'" 

1'" 
1.515 

199' 

4,225 
414 
493 

3.383 

',515 

}I Dulclt attrJ.but.llbIa to pnwi.0U8 year'. CJI.rrTfIVfU' ami UIiported prodtJct 
repacked 112 the U.S. 



GR •• II BBAIIS, ITALIAII 
Total United Stete. Pack 

1990 
1991 
1992 
199' 
1994 
1995 
1996 
1997 
1998 
1999 

27,160 
22,866 
20.061 
18.639 
25.197 
17,267 
17,711 
18,364 
18.531 
23.537 

(Data in Thousands of Pounds) 

Pack of aecant Years by keglon 

Region 1996 1997 1998 

East and Midwe.t 6.395 4,360}I 6.670}1 
Vest . . . 11,316 14,004 11.861 -_ ... _-- ------ ------

Total. . 17,711 18,364 18 ,531 

JI Includes small amount of South 

PACK. REPACK AND FINAL CONTAINIk SIZE 
Container Size 1996 1997 1998 

Retail Carton. · · 1.2112 1,793 1.201 
ketail Poly. · · · 3.574 2.240 
Foodservice Carton 671 1 

3.349 
1.572 

Food.erv1ce Poly · . 3.970 1 4.353 4.039 
10 to 60 pound carton. 888 608 
Bulk &. IQF . · · · · 4.405 7.708 

536 
6.166 

.. ----- ------ ..... _---
Sub-Total · · 14.800 16.702 16,863 

Other Uses*" 2.911 1.662 1.668 
-.. -_ .. - ... _ .... _- --_ .. _-

Total · · · · 17.111 18.364 18.531 
--------------------}l Included with Bulk & IqF. 
* Inltally frozen vegetable weight going into combination 

vegetables. canned & prepared foods. 
(mixed) 

WAX 8 B A II a 
Total United State. Pack 

1990 9.311 
1991 8.048 Pack of Recent Years by aeglon 
1992 6.897 
1993 6.091 keglon 1996 1997 1998 
1994 9.144 
1995 7.120 East and Midwest 4.195 ] 1.324 1 8.921 
1996 7,592 Vest . . . 3,397 ] 1 
1997 7,324 
1998 8.927 Total .• 7.592 7.324 8,927 
1999 7.132 

PACK. REPACK AND PINAL CONTAlNlk SIZE 
Coatalner Size 1996 1997 1998 

ketall Carton/Poly 759 530 899 
Foodservlce Carton/Poly. 2.177 3.196 2,736 
20 to 60 pound • . . . . 966 307 345 
Tote, IQr & Other U.es*. 3,690 3.291 4.947 

Total . . . . . 7,592 1.324 8.921 . __ ... -----_.---_ .. ---
* Initially frozen vegetable weight goIng into combination (mixed) 

vegetables. canned & prepared foods. 

Source: _rl ... F ........ Food lnotltut<t -40-

1999 

9.473 
14.064 ---_ .. -
23,537 

1999 

651 
1.723 

523 
4.250 

197 
16.193 
------
23.537 

}l 
..... _---
23.537 

t 

1999 

1 1,132 
1 

7,132 

1999 

858 
2.208 

334 
3,732 

7.132 • 



1990 • 258,755 
1991 • 174,470 
1992 • 168,518 
1993' . 165,183 
1994 • 151,150 
1995 205,471 
1996 • 138,387 
1997 lot ,013 
1998 144,361 
1999 174,283 

CcmtalDer Slae 
btall 

Carton .. " 
1'01y • • • 

Poods.nice 
earc- .. 
1'01y • • • 

Bul.1t 
20 to 60 pound • 
IQP. • • • • • • 
'!ote ad Bin }2. 

Sub-total ••• 
Other U ..... 

lfotal. .. .. to .. .. 

CcmtalDer Slae 
btaU 

C&rtoD. ...... 
1'o1y • • • 

I'oodsenice 
earc- •. 
Poly ...... 

Bul.It 
20 to 60 poand • 
IQP. • • • • • • 
'!ote ad Bin }2. 

Sub-total ••• 
Oth.r U ..... 

'rotal .. .. .. .. .. 

BROCCOLI: 
!Otal URlte. State. rack 

(Data in T1:aowrItDd. o£ Pound.) 

Paclt of Ilecent Year. by b,laD 

b.laD lt96 1997 199. 1999 

JI1dwest. • J J 
South ...... 23,4!5}1 J J ) 
Ve.t ••• 114,952 J lot,OUIl J 144.361 J 174,213 

• 

• 

• 

~1 
------- _ .... _--- ....... _----
138,317 lot,OU 144,361 

STYLI 01' rACl'., COKIDIID 'fOr.&I.S 
I'ACI'., UPACI: AIIIt J'DIAL COII'l'ADD lID 

-------
174,213 

--------------------------1996-------------------------
!Otal 

Cats Choppe.J Spear'" All St:ylu 

----------------------------------------------- ... _-----. 10,248 J 14.923 J 
26,948 J 8.313 3,638 ] 64,070 

13,084 1,'21 17.601 32.506 
6.988 2.106 1.061 10,161 

4,'86 517 I J 
17.288 5,962 J 9.209 I 37,162 

-61,670 3,302 -7,110 -65,47' ------ -_ .. _-- ------ ------
17,772 22,021 39.328 79,121 
47,945 }3 11,321 51,266 ------ ------ ------ -----...... 
65,717 22,021 50.649 138,387 

---------------------· .. ---1"7------------------------... 

8.710 2,588 14,421 25.719 
21,202 4.263 5,127 30,512 

10,021 1,489 13,937 25,447 
6,037 707 1.564 8.308 

J 15.958 439 ] 5,599 J 26,052 
] 4.056 ] J 
-fl.311 3,152 3,229 -54,,.7 ...... _-_ ... ------ ... ......... -- ---- ...... 

560 16,694 43,877 61.131 
47,"2 JJ J3 ·U."2 ------ ... _---- ------ -------
48,442 16,694 43,8n 109,013 

Il Inc.lud. _11 _t in the Blurt 
}2 DuJ.cit att:rJ.but.able to prevJ._ year.' c_lju •• r 6IIld lIIported product 

rep41clced in the U. S. 
}3 Included "UII Tote & • .in 
,. InJ.tJ.ally £roIltm ve,retable -lBht golnB into CCIIIbJaatJ._ (1IlDd) 

veg.tables, cllnlled 6IIld prepll.r84 food" • 
.... Hlly be repackaged into other style •• 

Source: _1_ f..- FOCId r_l_ -41-



Container S1&e 

btall 
carton .. 
Poly ••• 

I'oodaervlce 
carton .• 
Poly •.• 

Bullt 
20 to 60 pound 
Tote, Bin & IQP}l 

Sub-total •• 
Other Uses* 

Total • . . • 

Container S1&e 

btall 
carton •. 
Poly ••• 

Pood.erv1ce 
Carton .. 
Poly .•• 

Bulk 
20 to 60 pound . 
Tote, Bin & IQI'}I. 

Sub-total •. 
Other Uses* 

Total ... 

BROCCOLI 

(Continued) 

Total United State. Paclt 

(Data In Thousands of Pounds) 

ST!'LB or PACI'., OOJIBINBJ) TOTALS 
PACE:, UPACIt AND 1'Il!lAL COIilTAIREll SIZE 

---------------------------1998------------------------
Total 

CUU Chopped Spear.- All Style. 

1,791 3,807 I I 
36.498 5.858 ) 20,058 J 75.012 

9.043 I 12,757 I 
14,004 I 1,979 3,813 ) 41,596 

5,992 2,457 ) I 
-65.265 13,498 ) 17 ,204 ) -26,114 ....... _-- .. _ ...... - .... --_ ... - ------

9,063 27,599 53.832 90,494 
53.867 )2 }2 53.867 
----"" .. -.. -..... - ..... _-_ .. ---.., .. --
62,930 27,599 53,832 144.361 

---------------------------1999------------------------
Total 

cuu Chopped Spear.- All Seyles 
--.. ----._------_ .... _---------------------------------- ... 

I 4,220 13,945 ) 
] 37,467 9,582 6,244 ] 71,458 

11,584 5,701 I I 
10,157 2,101 I 15,475 ) 45,018 

4,163 288 107 4,558 
-1,380 -5,883 54,959 47,696 
------ ------ ------ ---_ ........ 
61,991 16 ,0011 90,730 168,730 

5,553 }2 }2 5,553 
... _---- _ ..... --- --- ....... -_ .. _---
67 ,544 16,009 90,730 174,283 

}l Deflclt attrlbutable to previous years' carryover and Imported product 
repacked in the U.S. 

}2 Included wIth Tote & Bin. 

* Inltlally frozen vegetable weight 80ing into combinatlon (mixed) 
vegetables, canned and prepared foods. 

** Hay be repackaged into other styles. 

Sourca: _ric .. Froun Food I ... tltute -42-

• 

• 



1990. • 38,412 
1991 • • • )4,619 
1992 • • • 42,105 
1993. • 46,950 
1994 • • • )4,393 
1995 • 25.519 
1"6 • 30.154 
1997 26,436 
1991. • 33,062 
1999 35.264 

CcIIltalDer 8iae 

btaU 
Cane. • · Poly 

PoodJIerri.ce 
~. · Poly. . · IulJr; 
20-60 poaa4 . . 
rote, aiJl" J:QP. 

Sab-rotal • 

• 

. 
Otber u ..... 

rotal • . . 

------------------

b.:a-
.... c . ... 

I'ACI:, UPACI:.t.1ID I'DAL cc:.r.t.IIID. 81D 

1"6 1997 

10,442 9."1 
10,176 12,050 

• • J 2,436 J 
• • • • ] 6,111 3,n7 ) 

115 ) . • 3,310 J -4;174J" 
... _---- .. ... _ ...... 
30,154 13,930 

}3 1,S06 ------ ------30,154 26,436 

J1 Inc1 ..... .-11 _t of II1 __ t. 

UN 

199. 1'" 

l1,N6 13,"7 
12,313 11,415 

) 
',901 J 9,161 ,.. ) 

-3,ltI,l J 1,510 ...--.......... ------
30,194 '5,IM 
1,7A I.J 

... _---- ------
",062 35 ,1M 

}2 DefJcJt attrJbuubl. to prwvJ_ YNrII' ~ IIIIIIf 1IIpo.rtecf pII"IfJtlw:t 
~m the u.s. 

JJ Included "Jth Tote, .m & IqF. 

lit InJtJal1y rro._ ...... ubl. ".J&f1t: pm, mto CCIIII'Ibtat:~ (1II:Jrecf) 
veg.ub1_, _ed IIDd prepared roods. 



1990 328.781 
1991 318.001 
1992 371.232 
1993 403.174 
1994 412,709 
1995 418.816 
1996 397.967 
1997 409.044 
1998 388.094 
1999 424,691 

Container Size 

.. etal1 
carton. . 
Poly •.. 

• oodservice 
Carton •• 
Poly ..• 

Bulk 
15 to 20 pound. 
21 to 60 pound. 
Totes. Bins & IQ' 

Sub-Total •. 
Other Uses* 

Total . . . . 

Container Sbe 

bt.11 
carton .. 
Poly ••. 

'oodserv1ce 
Carton. • 
Poly ••• 

Bulk 
15 to 20 pound. 
21 to 60 pound. 
Totes, Bins & IQ' 

Sub-Total .. 
Other Uses* 

Total . . • . 

.) 

.) 

CARRO'lS 

Tote1 United State. Pack 
(Data in Thousands of Pounds) 

Pack of "ecent Years by .. egion 
bgion 1996 1997 1998 

hat & South. 50.605 57.815 47.574 
lIiaeat . 47.227 32.577 50,564 
Vest. 300,135 318.652 289.956 

------- ------- ---_ .. _-
Total 397.967 409.044 388,094 

1999 

60.759 
48,112 

315.820 
... _-----
424,691 

STYLE O' PACK. CODDlED TOTALS 
PACK, REPACK AN!) FINAL CONTAINER SIZK 

-------------------------1996-----------._---------_ 
Chips/ Sliced/ Baby/ Julienne/ 
Diced Cr.Cut/ Whole Sboestrg/ Otber Totel 

Chunk Strips 

] 331 J ] 
J 4.019 7,695 J 9,952 J1 I 21.997 

1,723 11.509 3,223 I J 
4,934 19.423 15,890 1 1,422 J 58,124 

4.513 8.606 4,298 420 17.837 
9.726 5.337 1,525 7.620 24.208 

46.286 72.871 15.994 42,712 177,863 
.. ----- _ ..... ---- .......... _ .. -- .......... _ ... --_ .. -
71,201 125.772 50,882 52,174 300.029 
53.414 23.635 3,328 17 ,561 97.938 

................. - ---- ........ ---'"'-- .. ......... _- -------
12.4.615 149,407 54.210 69,735 397,967 

-------------------------1997-----------------------
Chips/ Sliced/ Baby/ Julienne/ 
Diced Cr. Cut/ Whole Sboestring! Total 

Cbunk Strips/Other 

303 J ] 
4,169 8,058 I 8,229 ] 20,759 

2,990 16,426 4.498 I 1 
3,074 15,572 14,382 1 615 ] 57.557 

5,708 9.620 3.199 903 19.430 
6,478 2,746 850 5,508 15,582 

72,288 80,136 18.831 47.092 218.347 ....... __ .. ... ......... -..... --_ .. _- ------ -------
94.707 132.861 49.989 54,118 331,675 
44,783 13,634 4,733 14,219 77,369 --_ ......... ---_ ........ -- -_ .... ...----- -------

139.490 146,495 54,722 68.337 409.044 

}l Included wIth Foodservlce Carton 
* InItially frozen vegetable weIght going into 

vegetables, canned & prepared foods. 

Source: _ric:. f ....... Food , .. Utlll. -44-

combination (Bllxed) 

• 

• 



beall 
CarCOII. • 
Pol,.. . 

Food •• rvice 
CareClll. . 
Pol,.. . . • 

Bulk 
15 co 20 poancI. 
21 CO 60 poancI. • . 
Toea., aiDa & lQF • 

Sub-Toeal • · Or:har U ..... 

Toeal • . . · 

CCIIleam.r a .... 

• 

-------------------------19.1------------------------Chip.1 Slicedl ".".1 3Gll_1 
Dlcad Cr. OGel Vbola su..uiIII/ 'foCal 

GbaDk SUipll/Ol:hft' 

] 464 2.576 J 
] 2.404 9.'07 7.U2 ) 22.'13 

'.299 16.273 '.214 ] J 
2.958 18.706 14.740 J 461 J 59,121 

5.906 12.05' 2,.,4 767 n,560 
15.653 11,162 1.772 5.661 34,2" 
n.891 '0,"4 -3.S4611 78,985 170,494 -_ .......... -_._-- ------ ------ -------
94,111 98.92' 29.422 .5."1 308,34' 
44,180 14.962 5,590 15,019 79,751 

_ ... _---- ------- --_ ..... - .......... _-- ----_.-
138,291 113,891 35,012 100,900 "'.094 

--------------------------1'9'·----------------------Cblpal 
Dlcad 

".".1 3Gl'-1 
Vbol. su..ubcl 'foCal 

SUlpa/Ol:hft' 

-----------------------------------------------------. ) 2.74' J J 
beall 

Care_. 
Pol,. .... • • J 1,135 .... 6 ] 5,37' J 17.137 

Foodaarvlca 
CarCOII •• 
Poly. • • • 

Bulk 
15 CO 20 potmd. 
21 to 60 poancI. • 
Toea., aiDa & IQF 

Sub-'foCal • • • 
Or:her Us... • 

Toea1 • 

5,421 
3.406 

'.577 
6,'03 

71.121 

121.4'0 

14,991 
15,92' 

5,515 
5,570 ] 

10'.421 ) ----_ ...... 
162.649 

'.0" 
.... _-----
165,742 

4,15' ) ) 
16,722 J 1,093 ) 61,701 

1.'" 1.557 . 17.H7 
',.72 ) 

21,170 16.U1 J 307,111 
------ ------ -------
4',766 ",U' 404,631 

J2 J2 20,060 
_ ...... --- ------ -----_ ... 
".766 ",75' 424."1 

Jl DeLic1t: .t:t:rlbutabl. to pr_loa. Tar's carrpwtlr IIIJtI. J.porte4 PftICIuct 
repacked in the U.S. 

}2 Included with Tote., JUn. & IQF 
... Inlt;ullT frozltD. vegetable w.lIJbt; aoinB into ~lnatl_ (.'od) 

vegflt:8bles. C4IlI1Ied & pr.~ foodJ;. 

Source: _1_ I ...... load , .. tftute -45-



1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

80.081 
69.229 
70.317 
73.335 
66,878 
64,207 
48.541 
44.590 
44.607. 
42.445 

Container Sb. 

Itetail 
Carton. • · · • 
Poly. · · · · · Poodaervlc. and Bulk 
Carton. · · · · · Poly. · · · · · 

CAULII'Lo •• a 

Total United States Pack 
(Data in Thousands of Pounds) 

Pack of aecent Years by aegion 

baion 1996 1997 1998 

South . . . . ] I 
lI'est. • . . . I 48,541 I 44,590 I 44.607 ------ --- ...... -............ -

Total. 48,541 44.590 44.607 

1996 1997 19118 

· 6.840 6.607 6.523 
5.295 5,568 5.492 

· 2.823 4.196 3,166 

· . 4,616 3.063 8,306 
20 to 60 pound " IQP. 3,883 11.313 16,279 
Bulk. · · · · · · · 1,858 -4.652Jl -17,455Jl 

... ----- ... _ ... _ ..... ------
Sub-Total. · · 25.335 26.095 22.311 

Other Uses* 23.206 18 .495 22.296 ---_ ..... .... ---- ------
Total. · · · · 48.541 44.590 44.607 

---_ ........ _-----

1999 

42.445 
... -----
42.445 

1999 

6.908 
5.461 

4.246 
6,238 

555 
17 .347 
------
40.755 
1.690 

------
42.445 

Jl Deficit attributable to previous years' carryover and imported product 
repacked in the U.S. 

* Initially frozen vegetable weight going into combination (mixed) 
vegetables, canned & prepared foods. 

CBLBaT 

Total United States Pack 

PACK. REPACX AlII> PINAL cotrrAII!IElI. SIZB 
1990 38.451 
1991 28.383 Container Sbe 1996 1997 1998 
1992 27,161 
1993 36.668 btail " Pood.arvica. 288 373 427 
1994 34.334 20 to 60 pound " IQF. 28.047 18.948 15.443 
1995 32.279 Tota and Bin. . . · · -30'Jl 2.24' 10.577 
1996 40,343 ... _ ... _-- ..... __ .. - --- ....... 
1997 32,985 Sub-Total. · · 28.029 21.567 26.447 
1998 29.001 Other Uses*. 12.314 11,418 2.554 
1999 32,966 --_ .. _- -- .. --- -..... ---

Total. . . · · 40.343 32.985 29.001 ---_ .. _ ........ ---

1999 

794 
19.635 
12,537 --_ .. _-
32.966 

J2 
...... -_ ... -
32.966 

• 

)1 Deficit attributable to previous years' carryover and imported product • 
repacked in the U. S . 

J2 Included with Tote & Bin. 
* Initially frozen vegetable weight going Into combination (mixed) 

vegetables, canned & prepared foods. 

Source: _rl ..... ' ........ 'ood l .. tHute -46-



COLLARDS 

Total 1I'D1tecl State. Paell: 
(Procluctloll Chiefly in tba 8oIlth) 

(Data .In rbou • .md. of Pt./It.Jnb J 

1990 • 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

20,676 
15,968 
15,981 
17,714 
20.811 
17.647 
17.709 
22.244 
26,915 
17,"5 

PACIt. UlAClt.&IID FIlIAL COftAIIIIIl SID 

Coa.ta1ner 11" 1997 1998 

ltatall eartc. . 3,023 ) ) 
ltatall Poly. . . . • 5.543 J '.991 ) '.112 
I'ooclaeni.ce CtD/Poly. '.SlO 10.750 16.053 
hUt" Iql'. . -4S7}1 2.4" 2.750 ....... -_ .... ........ -... - -_ ......... -

Total. . . . . 17.709 Z2.244 26.'15 ----...... __ ... --
}l DelicU attributable to pr_lowr yar'. c.arryo¥er.md Uported product 

repaclcMf .In the U.S. 

1990 • 
1991 • 
1992 • 
1993 • 
1914 • 
1915 
1996 
1997 
1998 
1999 

450.490 
440,540 
375."6 

• 377.657 
• 492.522 
• 414,662 

313.840 
464,942 
435.211 
404,881 

Total Unltecl State. hell: 

Pack of .. _t Year. by lta,loIl 

b,loIl It96 1997 1998 

...t & JI1clwe.t. 126.473 159.154 143.725 
Ve.t. • . . . 257.367 305.011 291.546 

--""---- ... --............ -------
Total. . 383.140 464,942 435.211 

199' 

) 
) 6,"7 
15,910 
-5.WJl ........... _-
17.685 

1999 

120.672 
214.209 .---_ ...... 
404.111 

----------------lttt-----------------1196 1991 1918 8taaclarclj'11at:'lmll 1/2 Bar Total 

btell 
2 to 8 ear. 167.007 ) ] 67,826 J 50.451 ] 

) ) J J 
J'ooclaeni.ce J 310.606 J 465.405 ) 3,962 ] 

9 to 96 ear 230,894 J J 86,070 ) 62.273 ] 

Bulk 
Tot ••• in & Iql' -14.06lJl 84.336 -30,lS4}l 33.231 -1.106}1 102.168 --.......... _- _ ... _-- ...... ------- ----......... -------

Total. 383.840 464.942 435.271 187.U3 2,856 214.'92 

......... __ ... _--- ....... 

Jl Duicit attributable to pr_iowr yare' c~er .md Uported product 
repacked .In the U.S. 

207.Sl2 

U4,299 
... _-----
404."1 



1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

518,330 
553.4911 
548,749 
473,105 
686.140 
694,110 
646,389 
736 ,545 
753,279 
665.209 

Container Si.e 
btail 

Carton + • 

loll' ••• 
J'ood.erviee 

Carton •• 
Poly . • • . . 
20 pound ea.e. 

Bulk 
21 to 70 pound • 
Tote, Bin &. IQF. 

SUb-Total • 
Other Uses* 

Total •• 

Container Sbe 
Retail 

Carton · · Poly • · J'ood.erviee 
Carton · · Poly. · · . 20 pound ea.e. 

Bulk 
21 to 70 pound • 
Tote. Bin &. IQF. 

Sub-Total . 
Other Uses* 

Total . . 

OUT ooa. 

Total Unit.d Stat.. lack 
(Data in Thousands of Pounds) 

lack of aeeent Y.ar. by aegion 

Region 1996 1997 

Baat. . .J 92.542 J 86.661 ] 
SoIIth • • J ] ] 
Ilidveat 151.871 166.790 
Veat. . 401,976 483,094 

... __ .......... "" .... -----
Total. 646.389 736,545 

... -----------
PACI:, REPACI: Alm FII!fAL CORTAIREB. SIZE 

1998 

106,055 

162.139 
485,085 --_ ......... -
753.279 

1999 

100,053 

156,904 
408,252 

665.209 

------------1996------------- ------------1997-------------
White Yellow Total White Yellow Total 

] 
] 5,884 

] 

· ] 4,034 
• J 
] 

.] 
· ] 2,232 -_ ....... -

12,150 
)1 _ .... _--

12,150 

19,814 
157,330 

29,982 
98,079 
28,849 

75,971 
139,699 
-------
549,724 
84,515 

- ... - ...... --
634.239 

J 
I 183,028 

I 
I 132.095 

I 
J 
J 
J 246,751 

561,874 
84,515 

646.389 

------------1998-------------
White Ye11°V Totel 

-----------------------------· ] 15,385 J 
• J 11,849 179,519 I 206.753 

• J 20,235 J 
• J 3,420 71.048 J 94.703 

482 33,062 33,544 

.] 88,408 ] 

• J l1,On 278.823 J 378,283 
------ ------- -------
26,803 686,480 713,283 

II 39,996 39,996 ---- ...... ... ....... _ ......... _ .. -----
26,803 726,476 753,279 

I 17,717 ] 
J 9,820 152,365 J 179,902 

J 25,955 ] 
J 2.205 78,708 I 106.86, 

625 28,816 29,44 

1,120 81,736 82,856 
10,717 288,725 299.442 
---"'-- ------- .. _-- ......... 
24,487 674,022 698,509 

)l 38,036 38,036 
------ ------- ._-----
24,487 712,058 736,545 

------------1999-------------
White Yellov Total -- .. _ .... _---------------------

6,277 6,277 
10.670 133,188 143,858 

J 34.832 J 
] 3.295 73,199 ] 111,326 

788 55,234 56.022 

] 39,863 ] 
] 17,167 277,438 J 334,468 

.. _---- .. _----- -------
31,920 620,031 651,951 

}1 13,258 132,258 
------ ... _--_ ... - -------
31,920 633,289 

)1 Included with Tote, Bin & IQF 

665,20 • 

* Initially frozen vegeteble weight going into combination (mixed) 
vegetables, canned and prepared foods. 

Source: _rlean Frozen Food tnatl Nt .. -48-



KAL. 

'lotal UIllted State. Pack 
(productioa ChJefly .f.n the South) 

(D.c • .f.n 'llIowrands of Pound.) 

1990 
19111 
1992 
1993 
1994 
1995 
1996 
1l1li7 
1998 
111l1li 

4.196 
4.64S 
4.109 

fACI:. UPACI: BD FDAL COlftADIIIl aID 

1990 
1l1li2 • 
1l1li2 
1l1li3 
1994 
1995 
1'96 
1997 
1998 
1999 

• 4.010 
3.212 

• 3.664 
2.671 
4,213 
2,936 
2.319 

.24.909 

.26,143 

.26,536 

.21.535 

.27.200 

.26.778 

.23,2UI 

.22,537 
• 20.415 
.25.117 

11196 

btaU 
CartaD,IPol,. • • • 1.095 

J'oodaUYl_ .. Iulk 
Certoa./POl,./TOte./IQF 1.576 

'fotal · · · · . . 2.671 
---------_ .. _ .. 

8UI.a008. 

'fotal IJn1ted Stat.. Pack 

CoatalDer Slae 1996 

htaU. . . . · · · Food.errles. Iulk .. IQF 20,on 
------

Sab-'fot:al. · · 20.0n 
Other U ...... . 3.180 ------

'lotal. · · · · 23.219 
-------------

1997 1991 

1.180 1.142 

3,033 1.794 

4.213 2.936 

1997 1998 

] 
19.99S ] 18.,.0 ------ ------
19,9" 18.:s80 

2.542 2.0llS ------ ------
22.537 20.415 

.. Itd.tJ.lly froll .. vegetable .,eJgl.lc /IO.f.ng .f.nto cc.IiI.f.nati_ (af.zed) 
-.regeUbles. _ed & prep.ared food •• 

J1 Included wIth Food.ervJce. Julie & IQF 

8UI~AaD caa •• B. 

'lot:al UIllted Stataa Pack 
(producr:1oa ChIefly 1D the South) 

1999 

J 
] 
] 2.n' 

2.319 

19" 
25.117 ------
25.117 

Jl ------
25.117 

fACI:. UPACIt BD I'DAL ~ IJl'.'D 

1990 • • 10.027 CoatalDer 8lae 19" 1997 1998 1919 
1991 • • 10.710 
1992 • 7.928 btaU 
1993 • 12.311 ClartGIl. . . · . . 2.4" ] ) ) 
1994 . 9.987 Fol,. •• • • · . . 2.884 ) 5.565 ) 5.131 ) 4 •• 
1995 • • 10.302 Foodaerrlee " Iulk 
199' 11.294 cartOD/l'Ol,. • 5,'54 6.0'6 5.582 8.227 
1997 • 13.1311 'lots" IQF. 260 1.'" -'71}1 -1.784}1 
1998 • 10.349 ------ ------ ----.. - ------
1999 • 11.152 'lot:al. · 11.214 13.139 10.349 11.152 

---------... _--
Jl DefIcJ.t attrlbuUble to prey-lou. year'. ClUrT'7"er IIDd lrttporte4 product 

repaclce4 .In the U.S. 

Source: _I .... ',.. _ I.-tftute -49-



1990 
1991 
1992 
1993 
1994 

OKRA 
Total United State a Pack 

(Production Chiefly in the South) 
(Data in Thousands of Pounds) 

64.748 
66,295 
61,738 
34,593 
65,114 

1995 
1996 
1997 
1998 
1999 

S'l'YLI 011 PACK, COHIIlIED TOTALS 
PACK, ALL S'l'YLIS, UPACK AND FINAL COHAI1!I!II. SIZE 

64,810 
60,847 
57.725 
85.762 
90.004 

----------1996---------- ---------1997-----------
lIho1a Cut Total lIhole CUt Total Container Size 

btaU ----_.------------------ ------------------------carton. • • . . 
Poly. • • • . • 

Foodservica and Bulk 
Carton/Poly . . 
20 to 60 pound. 
Bulk & IQF. 

Total. •. 

] 
] 7,087 

748 
171 

-2,605Jl 

5,401 

5,546 ) 
10,745 J 
6,020 
3,948 

29.187 
.... ----
55,446 

891 4,073 4,964 
23,378 5,152 9,940 15,092 

6,768 1.127 6,601 7,728 
4.119 J 11,068 J 

26,582 J-1,843ll 20,716 1 29.941 
------ -.. ---- -........ _-
60,847 5,327 52,398 57,725 

----------1998---------- ----------1999----------
Container Size 

btall 
Carton. • • . • 
Poly. . . . • • 

Foodaervice and Bulk 
Carton/po1y . • 
20 to 60 Pound 
Bulk & IQF. 

Total 

lIho1e &. Cut 

7,596 
15.709 

31.242 
1,963 

29,252 

85.762 

lIhola &. Cut 

8,752 
10,146 

7,701 
6,524 

56,881 

90,004 

JI Deficit attributable to previous years' carryover and imported product 
repacked in the U. S. 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

OHIOH. 
Inc1udina lIh01e,Chopped,Sliced,Pear1,Stripa,Etc. 

(Production Chiefly in the West) 
Total United States Pack 

PACK, UPACK AND llINAL COHAINn SIZE 
78,331 Container Size 1996 1997 1998 
83,200 
85,222 
91,576 

.100,138 
• 99,639 
• 111,021 
.115,980 
.122,289 
.123,414 

Retail Carton/Poly 
Foodserviee Ctn/Po1y 
20-60 pound. · Bulk & IQF . . · . . 

Sub-Total. , 
Other Usep. 

4,640 
3.335 

44.527 
46.025 .............. 
98,527 
12.494 

"" .. _----

3,570 6,161 
2.758 4.218 

25,801 50,699 
74.941 50,835 

------- ..... ----
107,070 111,913 

8,910 10.376 
------- ---_ .. _-

1999 

2,875 
3.765 

25,226 
71,634 

.. _-----
103,500 
19.914 --_ .. _ ... -

• 

Total. . · . . 111,021 115,980 122,289 123,414. 

* Initially frozen vegetable weight going into combination (mixed) vegetables, 
canned and prepared foods. 

Source: ""Icon F .... zen Food Institute -50-



BLAOK - BTBD .BA8 

1910 
1991 
1992 
1993 
1994 

• 

Container Ibe 

"etall 
Cart_. • • • • 
Poly. " .. " ... 

• 

roo4aerrice ud Balk 

• 

Total Unlt .. ltata. Pack 

30.414 
27.277 
27.1" 
25.512 
33.427 

11., 
1991 
1997 
1991 
1999 

----------1996------------
.IIlack-e,../ Other / 'rotal P... jSo.'ea.*/Al1'r)paa 

3.475 J J 
7,556 ) 9,143 ] 20.174 

Cart-'!poly • 2,790 4,195 6,985 
Balk" IQF. 2,539 -6,797 JI -4,258Jl 

Total.. •• 16.360 6,541 22,901 

Container lbe 

.. tall 
Cartoa .......... 
Pol,. • • • • • 

roo4aerrice md Balk 

----------1991------------
Bleck-e,../ Other / Total 'eu /SO.Peaa*/All'l'Jpe. 

3,415 ] J 
5.227 ] 7,340 ] 15,9'2 

ClartoD/Pol,. • 2.699' ,100 '.799 
Balk" IQr. 9.044 -6.l41}1 2.903 

'rotal. 20.385 7.299 27.684 

• • • . • 1t."2 
• • • 22.Ml 
• • . • 25.363 
• 27,614 

16,328 

----------1997------------
.lack-e,../ Other / 'rotal 

,... ISo.Peaa*/A11'l'Jpea 

3,501 J ] 
10,0'2 I 2,496 J 16,079 

5,106 
1,258 

19.947 

1.66' 
1.252 

',774 
2.510 

25.363 

----------1999------------
Black-eye/ Other I 'rotal 

Pea. /SO.Peaa*/All'l'Jpea 

3.374 ) ] 
4.079 J 1,4" J '.94' 

10,515 

1.095 
3.222 

5,'13 

2.'11 
4.'68 

16.328 

Jl DeficIt attributable to pr_J._ year.' carryover .ad iIIport_ product 
repachd 1n the U.S. 

II' Southern types; i. •.• .lutter, Cr_. CnNller, Fi.ld. Gre .. Acre. U1dy. 
pNIJ with SDapt;, Purple Hull, fihite Acre. etc. 



Gill •• P ]I A • 

Total Unit.d Stat.. Pack 

(Data in Thousands of Pounds) 

1990 482.910 Pack of Recent Years by Reaton 
1991 488,467 
1992 465.'75 Reaton 1996 1997 1998 
1993 391.943 
1994 499.744 Itlllt • . . 60.020 75.155 89.237 
1995 505.350 lU,4vest. . 96,844 116.554 99.274 
1996 369.390 Vest • 212.526 276.365 302.866 
1997 468.074 _ ...... -_ .. ------- -------
1998 491.377 Total 369,390 468,074 491.377 
1999 444.050 

PACIt. REPACK AND FINAL CONTAINER SIZE 

Container Size 1996 1997 1998 

RetaU 
Carton • · 17.532 13.235 14.653 
1'o1y • . · 122.094 124,879 129,458 

Foo4.errlce 
Carton • · 11.992 14,319 11.678 
1'o1y . . · 57.351 51,815 53.389 
20 to 30 pound 19.651 28,677. 19,818 

Bulk 
31 to 60 pound 8.593 15,714 23.580 
Tote. Bin & IQF. 58.865 169,980 187.311 

-.. -- .. -- .. _-- .. _- --- ..... --
Su.b-Totd 296.078 418.619 439.887 

OCher Uses'* 73.312 49,455 51,490 
_ .... _--- --- ... _-- -- ..... _--

Total. . . 369,390 468,074 491,377 

'* InItIally frozen vegetable weIght goIng Into combInatIon (mIxed) 
vegetables, canned and prepared foods. 

Source: _lean f ........ food I .. tltuu -52-

1999 

93.439 
91.153 

259.458 
-.... _---
444.050 

1999 • 21.519 
99.889 

18,320 
56,637 
20,661 

9,849 
197.965 --_.---
424.840 

19.210 
-------
444,050 

• 



1990 . 
1991 • 
1992 • 
1993 • 
1"4 • 
1995 • 
1996 
1997 
1998 • 
19" 

36,585 
47,313 
57,935 
46,331 
42,787 
54,155 
44,858 
40,746 
42,599 
53.876 

c-UlJieJ: stae 

leun 
Cenoa/POly · · · 

'I'ou1 1hllted 8Ute. Pack 

(Data In Thousand. of Pound.) 

Pacll: oj! bent 'furs by Bealoll 

b.loIl 

Eaat: .. South. 
Vest,. .. .. .. • 

'foul. 

1'" 19117 

15.316 17.31' 
211.472 n.427 

44 •• 5. 40,746 

19111 1'" 
17.524 17. 675}1 
25.075 36.201 

42.5" 53.876 

----------1"6---------- -----------1"7-----------.... Ikee. Total le"/1'e11_ Ih"an 'foUl 
------------------------ --------------------------

• J 1.194 J ) ) J 
J 2,043 J 5.613 J 1,445 J 3.'40 J 5.285 

Foodse:rvice and IIulIl: J J ] J J 
Canoa/l'Ol,. · · .J 2.376 ) ) J ) 
21 to 60 pouud. · · 4.'12 4.to5 ' •• 17 10.04' 7.193 17.942 
Bullr: .. IQF. · · · · 10.524 7.153 17.677 5.114 3.tt' 9.113 

---""-- ------ ----_ ... ------ ------ ---_ .. -
Sub-Toul. · · 17,4711 15.628 33.107 16.60. 15.132 32.340 

Other U ...... '.650 2.101 11.751 6,831 1.568 8." 
...... -- ... - _ ... -...... - ................... ...._- ...... - _ ....... _-- ... _----

'foul. · · • · 27.12' 17.72' 44.85. 21.446 17.300 40.746 

-----------1.'.----------- -----------19"-----------bdITe1t- lken 'foul bd/le1t- fir.- 'foUl 

bull 
Cenoa/P01,. • · · .J ] ] J J ) 

J 2.525 ] 4.391 ] 6.!Il6 ] ) J 
Foodae:rv1ce and Bullr: J ) J ) ) J 

Cutoa/l'Oly • · .J ] ) ] 3 •• tt ] J 53.794 
21 to 60 pouud. · · 4.113 4.tt4 9.107 ) J 9.922 ) 
Bulll: " IQF. • · · · 10. ItO 7,.'6 18.086 J 26.tt2 12."1 J -......... -- ...... -... _- --_ ..... - -_ .... __ .... ......... -...... ------

Sub-'fote1. · · 16,.28 17.281 34 ,lOt 30.9111 22.803 53.794 
Other U ...... 6.3211 2.161 8.490 82 }I 82 --- ... _- ---_ ...... _ ... -...... - ------ ------ ------

'foUl. . • · · n.157 19.442 42.'" n.on 22.803 53.876 

-------------It InitUlIy frrntm vag.tabl. v.lBbt goIng Into CCIIIbJutiCIIJ (1Ibutd) 
vagetabl... _114 & prepare4 food •• 

Jl Included v1ch Bulk & IqF. 



BBLL PBPHas, S'l'YLB OP PACK, OOKBl:DD '1'O'1'ALS 

(Daca in Thousands of Pounds) 

PACI:. REPACIt AND J'IlIAL CON'l'A.IBIIl SIZE 

-----------------------1999-------------------------
RedIYlv lled/ylv Green Green 

Container Size Diced Sliced! Total Diced Sliced/ Total 
Other Other 

-------------------------------------------.. _--_ .. -
htaU 

Carton/Poly. 
Food.ervice and Bulk 

Carton/pol,.. • 
20 to 60 Pound 
Bulk & IQP • • • • 

Sub-Total . • 
Other Uses* 

Total •.•. 

.1 
) 

.J 1.418 
1,638 

13.168 -- ..... _-
16,824 

82 
.. _-- ... -
16,906 

1 
J 
J 2.581 

I ] 
J 11,586 I _ .. __ ..... 

14,167 
Jl -... --.... 

14.167 

J 812 1 J 
I ] I 
J 3.999 2.503 I J 

1,776 I 4,831 J 9.922 
26.992 8,135 4,146 12,881 
--- .... -- ... ----- .. -.. _--
30,991 13.226 9,511 22,803 

82 }l J1 }l ----_ .. ... _--_ .. .. -- ..... -
31,073 13.226 9,511 22,803 

* InLtally frozen vegecable weight going into combination (mixed) vegetables. 
csnned and prepared foods. 

Jl Included with Bulk & IQF. 

PU.PEl:. A.D COOltBD SQUASH 

Total United States Pack 

1990 22,445 
1991 20,182 Pack of Recent Years by Reglon 
1992 21.534 
1993 24,196 Region 1996 1991 1998 1999 
1994 21,356 
1995 28,091 Kldvelt & West. 20,058)1 24,510}1 19,329 17.889 
1996 20.058 
1991 24,510 Jl Includes small .amount of East & South 
1998 19,329 
1999 17,889 

PACK., REPACK. AND FIlIAL CON'l'AIREII. SIZE 

Container Size 1996 1991 1998 1999 

Iletal! 
Carton/poly • . 13,279 9,998 9,055 5,684 

J'oodaervice & Bulk 
Cuton/Poly. I 5,643 3,591 3,979 
21 to 60 pound ) 13,275 11,160 ) ] 
Bulk & IQJ' -6,496}2 -2,831)2 I 6,683 ) 8,226 

... -.. -- .. ----- ... ------ _ .. _---
Total • 20,058 24,570 19,329 17 ,889 

----_ .. _-----
)2 Deficit attributable to previous years' carryover and imported product 

repacked in U.S. 

Source: _rlean Fro .... Food lnatltute -54-

• 

• 

• 



aaUB.a.aB 

Toul Unit" BUte. Peck 
(Data in Thousands of POtJlJ(h) 

1990 9.116 
1991 7.458 Peck of aecent Year. by ae,lon 
1992 6.426 
1993 10.081 b,lon 1996 1997 
19'4 7.525 
1995 8.228 tine.t. • • • ] 1.516 
1996 6.910 Ve.t . .. .. .. . ] 6.910 5."9 
1997 7.505 
1998 6.55' Total. • 6.910 7.505 
1999 6.353 

PACE. UPACI:. AIm I'IIIAL c:otrr.AIIID SIZI 
ConUlner Size 

bUn Cuton/POly. • • • • • • 
I'ood.ervlce Cuton/POly " IClI' • 
20 poancI and over • 

lfoul. .. .. .. .. .. .. .. .. .. 

• • 

• • • 

1996 1997 

631 
2.115 
4,164 

6,910 

558 
4,420 
2.527 

7,505 

'.I'oul Unlted BUt.. Pack 

199. 

] 
) 6.551}1 

6.551 

1998 

J 
J 4,'76 

1,612 

6,558 

1990 • 211,714 Pack of bcent Year. by aealon 
1991 • 141.644 
1992 • 184.642 b,lcm 1996 1997 1998 
1993 167.147 
1994 204,495 Beat" South 73,896 100,566 100,909 J 
1995 185,640 californla • 109,103 98,149 1t.1l9 J 
1996 182,9" ................... _- --....... -- .... _ ...... ---
1997 1",715 '.I'otal. • 182.9" 198.715 190.028 
1998 190.02. 
1999 174.14' 

PACE. UPACE AIm PI1IAL c:otrr.AIIID SIZI 

1999 

] 
J 6.353 

6.353 

1999 

6,353 

1999 

174.14' ---_ .... _-
174.149 

------------------Leaf----------------Conu:mer SlaB 
bUn 

carton. . . · · Poly. . . . · · I'oodaervlce • IIalk 
Certon/Poly 0 · 

• 
0 

0 . . 0 

20-60 poancI. IQI' • 'lot. 
'.I'oul · 0 

Conulner Slae 
bun 

. . 

c..rt:0I1. .. .. .. • .. .. 
Pol,. .. .. .. .. .. .. 

I'oodaervlce • IIalk 

0 . 

Certon/PolF .. .. .. .. .. .. 
20-60 poancI. IClI' " Tote 

~ot.al ........ .. .. 

• • • 
• 

• 

• • 

1'" 1'97 19" un 

23.'11 22,253 1'.219 20,n7 
,.n4 8.357 10.195 11,912 

14,376 16,560 14,725 34,907 
12,Z2:I. I.I!~ 1.245 -1 •• IIJl 
58.282 54.113 46.9'" 58,697 

----------------Cbopped---------------19'6 1997 1998 1999 

.J J ] 49,230 

.J st,068 ] 54.090 ] 52,'23 6,'" 

0 48,452 58.655 6O,n, 75,'39 . n.ll! Il.I~Z 11 • .505 -li,ltUIl 
• 124,717 144.602 143,044 115.452 

}l Deficit attributable to prevJ.OUIt Tear'. carryover and J../ported product 
repacked in the U.S. 



------------~-.. - ... 

1991 
1992 
1993 

49,448 
58,184 
57,366 

8 QUA 8 H, SUMMBR 

All Types, Including Zucchini 

Total Unitad Stata. Pack 

(Data In Thousands of Pounds) 

1994 , • • 
1995 • . • • 
1996 •.•. 

58,050 
54,957 
42,387 

1997 
1998 
1999 

46,579 
42,976 
34,842 

PACI:, UPACI: AND FIlIAL CONTAINER SIZE 

Container Sbe 

aetail Carton/Poly 
Foodservice Carton 
Foodservice Poly · 20 - 60 pound & IQF. 
Bulk . . · · 

Sub-Total · · Ot:her Uses .... 

Total · · · · · 

Container Sbe 

letall Carton/Poly 
Foodaervice Carton ] 
Foodaervlc. Poly • · J 
20 - 60 pound & IQF. 
Bulk. . . · · · · · 

Sub-Total , · · Other Uses .... 

Total · · · · · 

-----------1996-----····--
S_r Zucchini Total 
Squash Squash AllTypea ______________ w __________ • 

2,655 1,846 4,501 
1,828 973 2,801 
5,041 4,935 9,976 
9.441 8.619 18,060 

-5,345}1 5,094 -251}1 .... -- ..... ... .... --- .. .. -- ..... 
13.620 21.467 35,087 

2.534 4.766 7,300 ... __ ........ ..... ---- .. .... -- .. 
16.154 26,233 42,387 

-----------1998--·---··---
Su:amter Zucchini Total 
Squash Squash All'rYPes 

1.853 2,469 4.322 
] I 

9.703 J 6,626 J 16,329 
1,083 3.284 4,367 
2,919 11,315 14,234 -_ .. _- .. --_ ... -- -........... 

15.558 23.694 39,252 
1.265 2.459 3,724 -_ ... _- .. -_ ... _-- -... ----

16,823 26,153 42,976 

-----------1997-----------
Su:amter Zucchini Total 
Squash Squash All'rYPa• 

------_ .. _----------------
936 992 1,928 

I 833 I 
I 4,466 5,438 I 10,737 

6,011 14,637 20,648 
1,148 8,080 9,228 ...----- --- .. -- .. _ .. _ .... 

12.561 29,980 42.541 
1.043 2.995 4,038 

... ... --_ .. .. ----- --_ .. --
13,604 32,975 46,579 

-----------1999-----------

I 
] 

Summer Zucchini Total 
Squash Squash All'fypea 

2.237 3,590 5.827 
576 I 

1,941 3,091 ) 5.608 
2,254 5,192 7,446 
6,503 9,458 15,961 .-_ .. -.. -.., .. _- .. -_ ..... --

12,935 21,907 34,842 
}2 }2 }2 -....... -... -_ .... _- -......... --

12.935 21,907 34.842 

Jl DeficIt attributable to prevIous years' carryover and Imported product 
repacked In t:he U. S. 

)2 Included wIth Bulk 

* InItIally frozen vegetable weight going into combination (mixed) 
vegetables, canned & prepared foods. 

Source: _rlcon fro ... food , .. tltute - 56-

t 

• 



1990 
1991 
1992 
1993 
1994 
19ts 
1996 
1997 
1998 • 
1999 • 

All POEIIII Inc:ludiJl& Candl.d, Dlc.d, Sliced. Vbol •• Bt:c. 

19.772 
12.370 
19,4'6 
16,234 
19,506 
14.127 
14.532 
20.992 

}1 
}1 

Total Unlt.d Stat.. Pack 

Paclt of .. c.nt Year. b7 laaloa 

. . . 

Coa.talMr S .... 

1996 

14,532 

1996 

1997 199. 

20,992 II 

1997 199. 

btaU Cartoa •• • J J J1 
l'oocIHrric. Cartoa •• J 14.532 ) 20.992 }l 
1hIlk. • • • • • • • .) J J1 

---------- Total •• • 14.532 20.992 }l 
Jl Included with Miscellaneous Vegetables. 

Total United Stat.. Pack 
(production Chiefly in the South) 

(Data in Thowrand. of Pounds) 

1999 

11 

1999 

11 
11 
Jl 

J1 

1990 • 
1991 • 
1992 • 
1993 • 
1994 • 
19ts • 
1996 . 
1997 • 
1998 • 
1999 • 

• 17.972 
16,646 
14.213 
17."6 
19,.34 
18.203 
19,112 
20,490 
21.719 
32.499 

PACI:, UPI.CI: I.IID FDIAL COIIDIIID. sua 

Coa.talMr S"'. 1996 1997 1998 1'99 

btaU c.rton . • · 3,425 3,372 3.303 3.'32 
"taU Pol,. • . · · · 3.332 3.142 2.721 2.648 
Poo4&.rYlca CtzVPo17. 9.910 '.577 9.494 33.36' 
Bulk .. rql'. . 2.375 5.399 6,201 -7.346}! 

.................. ...... -- ... - -_ ...... _- ------
Total. · · · 19,112 20.490 21.719 32.499 

}! Deficit attrlbutable to pr_iowr years' carryrwer and l.ItIported pn:Hfucta 
repaclced in the U. S. 

~V •• X.8 • O~ ••• ~V •• X ••• ODVC~. 

Total Unitad Stat.. Pack 
(productlon Chiefly in the South) 

1990 • 
1991 • 
1992 • 
1993 • 
1994. 
1995 
1996 • 
1997 • 
1998 • 
1999 • 

• 19.603 
19.005 
18,290 

PACI:. Ul'ACI: I.IID I'IIIAL COIIDIIID. SIZE 

• 23.776 
• • 21.998 
• •. 17.041 

• 19.56. 
• 25.119 
• 19.485 

}2 

Coa.talMr ..... 

.. taU c.rton • • • .J 
btaU Poly •• . · • J 
l'oo4&.rYlce Ctn/l'oly. 
IhIlk .. IQI'. . 

Total •• · · 

1996 1997 1998 

J J 
3.801 ) 2.666 ) S.3f5 

15.704 13.793 17.124 

" ..660 .1. 534}1 --_ ... ""- ------ ------
19.". 25.119 19.485 

}l Deficit attributable eo pr.viowr years' carryover and l.ItIported pzoducta 
repaclced in the U.S. 

)2 Included with Turnip GreemJI 

1999 

}2 
12 
}2 
J2 

12 



KI8CIlLL .... IIOU8 VIIGB'1' ... BLII8 

Total Unlted Statea Pack 

1988 12.608 1994 38,575 
1989 11,399 1995 41.004 
1990 16,378 1996 36,715 
1991 16,877 1997 46,363 
1992 14,964 1998 42,849 
1993 15.164 1999 51,341 

PACI:, U:PACI: AND FINAL CONTAIllIEll SIZE 

Conta1Der Sue 1996 1997 1998 1999 

Itetail Carton • · 1,527 1,495 5,676 ] 
btail Pol,. • . · · 3,796 1,886 1,113 1 4.964 
Food.ervice Carton. ] 589 20,080 16.356 
Food.e~ce Pol,.. ] 9,878 8.640 3,416 1,517 
20 to 60 pound 2,255 5,172 4,176 3.819 
Tote. Bln & IQP . · 8.522 17,332 -3,452}l 24,685 

-... ---- _ ... -.. -- -- ... --- -... ----
Sub-Total. · 25.978 35,114 31.009 51,341 

Other Use$'it 10.737 11,249 11,840 )2 -- ... _ ...... -... -_ ... - ... ---- .. ----_ .. 
Total. . · · . . . . 36,715 46,363 42,849 51,341 

}l Deficit attributable to previous years' carryover and imported product 
repacked in the U.S. 

)2 Included with Tote, Bin & IQF. 

'it Initially frozen vegetable weight going into combination (mlxed) 
vegetables, canned & prepared foods. 

1999 Data Includes: Artichokes, Baby Cob Corn, Bamboo Shoots. Beans (Black, 
KIdney, Pink, Pinto, Soy, Sweet, White), Bean Sprouts, Bok Choy, Broccoli 
Rabe, Cabbage, Callaloo, Dandelions, Edamame, Escarole, Garlic, Ginger, 
Olives. Purees (Asparagus, Broccoli, Carrot, Corn, Green Bean, Pea, Sweet 
Potato). Rutabaga. Snow Peas, Sugar Snap Peas & Pods, Sweet Potatoes & Yams, 
SwIss Chard. Tomatoes, Water Chestnuts 

Source: _ .. lean F .. "un food I .. Utute -58-

t 

• 



VBaB'l'ABLB JlJ:XB. 

(Datil. in n-.ttand. of POII1ZJU) 
Such It_ a. JIbed V.,etabllul, Peas aad Carrrota, IIucc:otash aad other 1Ilz .. 
are reported separately aad are not included in total lDdUatry ... etahle 
product1cm date whlch represents fir.t fr".ina. 1ncludina the IIlz C epoaeDta. 

1991 
1992 
1993 

235.107 
222.169 
228.679 

Container She 
a.taU 

Ca.r'toD .. .. .. .. • 
Poly .. . .. .. .. .. 

Poodaerrice aad hllr. 
Ca.r'toD • • • • • • 
Poly • • • • • • , 
20 pound . • • • • 
30 poan4 end Oftr. 

'1'O'lAL • 

btaU 
Ca.r'toD .......... .. 
Poly .. ............ .. 

Foodaerv1ce aad hlk 
Ca.r'toD .. .. .. .. .. .. 
Poly .. .......... .. 
20 pound ••••• 
30 pound aad OftI.'. 

TOTAL , 

btall 
Ca.r'toD ........... .. 
lol)' .. .. .. .. .. .. .. .. 

Poodaerv1ce end hllr. 
Cart:oa/P01y. • • • 
20 poan4 aad oYer. 

'1'O'lAL.. .. .. 

btall 
Ca.r'toD/POly. • • 

Poods.rv1_ .. hllr. 
Cart:oa/POly. • • • 
20 poan4 aad OftI.'. 

'1'O'lAL • 

btaU 
Cartoa 
Poly • 

Food .. rv1c. 
cart~ly. • • • 
20 pound aad OftI.'. 

• 

'1'O'lAL .. ,. .. .. .. 

CIWID '1'O'lAL • • 

1994 
1995 
1996 

260.027 
291.661 
275,611 

JlJ:JtBD VBGB'l'ULU 
1996 1997 

10.337 
103.407 

19.462 
92.333 

16.402 
60.781 
9.128 
7.914 

207.969 

8.'71 
41.463 
15.266 
13,432 

190.627 

nu AJID rnu,1lO'f8 
3.421 2.899 

23.053 24.264 

3.5St 
13.21' 

2.558 
2,649 

48.449 

2,374 
11.591 
3.228 
2,671 

47.034 

nu AJID PBAltL 0JIJ:0II8 
1,950 375 
1.636 3.351 

J J 
J 2,710 

6.376 
] 3,254 

6.tlO 

8'l'IIII VBGB'l'ULU 
7,018 5.982 

713 1,066 

8UCOO'l'UJ1 
966 847 

1.657 1.839 

1.847 J 
-:-:::"!'!-2 ] 1. 585 
4.532 4,271 

275.611 256.214 

1997 
1998 
1999 • 

1998 

'.194 
117.551 

8,194 
43,025 
17 .348 
12,905 

207.917 

) 

2.814 
21.630 

2.609 
13.'46 

5.408 
4,19' 

50.660 

1.393 
3.064 

J 3.n' 
'.236 

'.614 
1,658 

181 
1,66' 

1,970 
2tl 

4,765 

283.829 

• 

256.214 
283.82' 
214.09' 

199' 

'.561 
85.515 

13.194 
58.638 
10.385 
21.142 

1".441 

J 

2.348 
24.548 

6.566 
13.224 
2.450 
5,41' 

54.54' 

J 3.", 
7.66' . 

8.'51 

1.346 

5SO 
1.942 

1.'52 
191 

4.515 

274.091 

I'll 



AIID/OR 

(Data in Thousands of Pounds) 

1994 
1995 
1996 

Container Sbe 
bUil 

Carton/Poly. .• 
Pood.ervice end Bulk 

Carton . . • . . • 
Poly. .. . 
20 pound and over. 

TOTAL " " " " • 

btail 
- Carton/poly. 

Pood.ervice 
Carton ••. 
Poly . • . . . • . 
20 pound. and over 

TOTAL ••• 

258,444 
176,164 
177 ,909 

aetail Poly/Ctn. . • • • 
Poodaervice Carton/Poly. 
Bulk ••• 

TOTAL • • • • • • • 

Retail 
Carton . . . • . . 
Poly . • • . • • • 

Pood.ervice and Bulk 
Carton •..• 
Poly.. 0 0 0 

20 pound & Over: 0 

TOTAL ••• 

Retail 
carton/Poly. 

Pood.ervice and Bulk 
carton/Poly .• 0 

20 pound & over. 
TOTAL •• * 

GII.AND TOTAL 

* Rsvised 

1997 
1998 
1999 

CALXFOltIfU BLBIfD 
1996 1997 

39,359 

7,911 
17,576 
3,864 

68,710 

36,352 

8,286 
17,672 

7.743 
70,053 

%TALIU BLEIID 

15,762 

3,919 
7,824 
1.812 

29,317 

lfORTBWBST . ] 
• J 17,367 
• J 

17,367 

13,722 

3,745 
4,711 
2.429 

24,677 

BLEIID 
) 
) 18,373 
) 

':"1='8 ,-:3""7"'"3 

ORIIN'l'AL BLEIID 

.J 

.J 33,266 

oj 
.) 11,714 

1.106 
44,086 

1 
1 19,977 

I 
J 8,114 

2.412 
30.503 

WIN'l'ER BLBIfD 

11,839 

5,098 
1.422 

18,429 

177.909 

11,600 

3,496 
1.473 

16,569 

160,175 

Approximate Composition of Blends: 

BLBIIDS 

J 
J 
1 

1998 

45,206 

7,273 
32,887 
9.412 

94.778 

15,772 

5,833 
12.215 
3.804 

37.624 

1.987* 

1.987* 

5.947 
22,009 

5,058 
15,825 
2.404 

51,243 

14.821 

4,187 
2.670 

21.678 

226,074 

160,175 
226.074 
184,575 

1999 

42.046 

8.386 
20.666 

5·822 
76,920 

11.707 

5,063 
12.246 
2.861 

31.877 

520 
) 3.160 
] 

3,680 

J 
I 32,549 

17.778 

5,008 
1.703 

24.489 

184,575 

• 

CALIFORNIA BLEND includes Broccoli,Cauliflower,Carrots. ~ 
ITALIAN BLEND includes Cauliflower,Zucchini,Italian Green Beans,and Onions. ~ 
NOaTHWEST BLEND includes Corn,Green Beans,Sliced Carrots and Peas. 
ORIENTAL BLEND includes Green Beans,BroccolI,Onions,Hushrooms. 
VINTEa BLEND includes Broccoli,Cauliflower. 

Source: _Ie .... fl'O%'" food Irwtltute -60-



axscaLLa •• ous BLB.DB • alZBs 
(D.tIea 1a TI.tc:Iu6.mde oL PQfllIU) 

1994 • 
1995 • 
1996 • 

326.45' 
354.565 
271,'74 

1"7 
1998 
19" 

VBGftULB8 U'1'B PaBD 

Coneainer Sbe 

beall 
Cart0ll/P01y • • 

Fooctaerf'lce and IIIaU: 
CartOa/Po1,. • • • 
20 Pound & Over-; 

TOTAL ......... 

btall 
CartOa/P01,. • 

FoocbervJ.ee and IIulk 
CartOD ......... 
Pol,.. • • • • • 
20 Pound & OYer 

TOTAL ...... 

htall 
CartOa/Pol,. • • • • 

FooctaervJ.ee and IIulIt 
CartOD/l'ol,. • • • 
20 Pound & OYer .• 

TOTAL .......... 

... eall 
Carton. .. .. .. .. .. .. 
Pol,.. • • • • • • • 

FoocbervJ.ee _d IIulk 
carton. .. .. . .. .. .. 
Poly... .. .. .. .. .. .. .. 
20 poaad. • • • • • • 
30 poaad and _r . 

TOTAL. .. .. .. .. .. .. 

1996 1997 

26,124 J It.768 
J 

• 12,485 J 
) ------ ------

38.609 It.768 

CIIUCIt1fAGO. COD 

1,230 l,n9 

· 773 709 
.J 388 
• J 21' 186 

2.21t 3,212 

SOUP JaDS • GOJUIO 

10,817 8.'55 

12.405 J 
1,494 ] 7,026 -- ....... -- ------

24.716 15.881 

01 .... COIIBJ:DrJ:OII8 

9.286 3.714 
115.008 152.334 

3.420 6.138 . 76,064 46.122 . ) 3.380 
.J 2.552 4.958 

... _----- -------
206.330 21',646 

271.'74 255.507 

Approx1aate CCllllpodt1_ oL IJ1eude: 
CIlUCD'.AGOII COIUI 1aclud ... Com.On1_.Peppen. 

. . . 
• 

1998 

39.'11 

4.11' 
...... __ ....... 
43.101 

1.711 

1,443 
1.405 

235 

4.'71 

9.932 

3.631 
1."2 --_ ..... -

15.555 

10."5 
142.758 

5.563 
n,434 
7,309 
9.622 -----...... 

251.221 

315.448 

) 

255.507 
315.448 
316,545 

1"9 

7t,II4 

J 24.354 
_ ...... _---
104.238 

799 

8" 
) 
] 2,8" 

4.494 

7.ts' 

2.964 
973 

------
11.8" 

1.t21 
119.579 

4.'27 
51,764 
7.068 

10,964 -------
Its.923 

316.545 
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(Datil .f.n Thousands of Pounds) 

··un·· ··1998-- ---------·--19,.-------------Producta Total 'lotal .. tall l'oo4sunce Total 
------_ ... ._---_ ... -----------.--------------_.-

"tural OnfoD II.1JIp 
Breaded . · · U,836 33,132 Jl 42.675 42.175 
Batte_d. · · 47.540 511.010 }l 11.711 11,711 

Extruded Product:a 
0IIJ.tm II.1JIp · 36.736 '6.436 }l 82.616 '2.616 
Other . . · · 1.567 11.438 

Other Breaded Producta. '9.11' 88.754 13.071 69.246 '2.317 ............. -- ..... __ ........ _ ... -....... .. .. __ .......... ...-_ ... _--
GIWID 'lO'1'AL. . . . . 209,847 248.770 13.071 2S1.298 269.369 

... _---- ...... -... -... -
}l Included with Foodservice. 

The foUowlna C .... Df. .. part:lcf.pated 1D the un SUi: • .., by proridfa& their 
pro<IuctlOG -"r.: 

A,rr1l1Dlt Foods 
Fry Foods Inc. 

itGnut Amer1can AppeUaers 
""Lake Ede Froz;fIIJ Foods 

lfcCa.f.n USA Iuc. 
IUch·SfUlPlIIc Corp. 
Hrs. s.J.th's hlceri_ 
Value Froz;fIIJ Foods 

The followlna ca.paD!a. part:lclpatad 1D 199. but DQ1 1D 1999: 

Appleton Produce Co. 
DoslrDcll Specialty Brands 
Superior Onion R.f.ng 
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PAIlT 9U 

8.a~OOD 
Total hos_ Seafood Productlall 

hosen Saa£ood Productlall bJ' Specia. 
1982 - 1 9 , 9 

(Data 1.n 7'IJousanb of Pounds) 

Salt Fr •• h Ba,it & 
Vater VaUr Antul 

Year Flah .lah Food She11flah Total 

1982 117.210 1.156 47.251 79.707 245,S24 
1983 72.497 9Sl 40.758 72.490 116.676 
1984 ~ . 77,959 1,081 Sl,242 75,812 188.ot4* 
1985 ,.102,561 1.173 ".977 64.5ot 205.220 
1986 95.590 S.580 4O,03S 53.U6 192.3" 
1987 82.151 1,600 SO.950 39.420 154,121 
1988 85.057 1,516 32.761 53,996 173,330 
lSI89 80.287 879 41,315 52.292 174,773 
1990 69.910 704 40,060 61.706 172,380 
1991 • 68.014 723 40.677 49.521 158,935 
1992 • 89.375 1.411 49,542 54.310 194.6" 
1993 86.526 461 42.116 57.551 186.654 
1994 72.222 717 31,456 4',346 153.741 
1995 80.676 1,215 lSI.20' 44,818 145.918 
1996 77.837 416 17,893 27.765 US, 911 
1997 R/A B/A R/A R/A 8/A 
1998 .. .. .. .. .. 
1999 .. .. .. .. .. 

nozu l'IODVCTIOR o. 1fU0I. SEAI'OOD I'!IIIS 
198 2 - 1 9 , 9 

(Data 1.n Thousand. of Pound.) 

Fl.h Flah Brea .... 
Year .U1at. Staab St1c:b Port:1aIla SbriIIp 

1982 R/A R/A 91.178* 304.104* 94.341* 
1983 st. 681* 11.129* 86,928* 335.270* 100.106* 
1984 71.303 9,385 n.441* 333.212* 94,522* 
1985 R/A 11.331 96.239 330."2* 88,662* 
1986 - 11.571 87.289* 341.655* 101.476* 
1987 - 9,4Sl 98,92'1* 323.968* 108,93'1* 
1988 - 8,913 80.148 301,450* 99,471* 
1989 - 10.298 89.112 279,864* 120.927* 
1990 - 24,lSI7 65,209 242,776* 110.760* 
lSI91 - 15,585 63.286 204."'1* 116."5* 
1992 - 19,642 58,295 194.307 122,266. 
1993 R/A R/A 67,959* 206.165* 111.489* 
1994 .. .. 58.789* 196.289* 113.461* 
1995 .. .. 74.066* 251.217* 100.522* 
19'6 .. .. 65.244 213,962 108,486 
1997 .. .. ".16'1* 195.554 117,471* 
1998 .. .. 68.778 184,681 lOt, 481 
1999 .. .. 65.019 203,279 119,149 

'" Ravlsed - Included "Ieb Staab 
RIA Rot Available 

Source: RaU_1 Jlar1ne Fl.hart .. Sarriea 
U.S. Dept. of C-rca 
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= 4e6,'110 

JANUARY THRU DECEMBER 1999 
IMPORTS OF FROZEN VEGETABLES 

"""'" .-awm" I olCAA_1 PEAS· 
1IETAID 
IIl!m" 

+-- 25,1111 I T 8.000 1 .. . .. 

ill . -==r= 721.1721'0.623,6971 _fe,IlI!I.493I 18.4711 t=',634.2941 u;m;l13 l ----I- .113.422 8.358.121 6.274. 35,171 14;::: 
,n I .---. _.- '. ____ t -'''iiOil'~-·l·I48.669f----j·-·--~:: l---~ I 

.--.'~~""""""'-'-

l::;or I 1~::1 
2.500 I i= ,e·909l I 14"""1 
:~ - ~~~ ____ 4,400 S9~ 

143, (W ~.1l11 

Fn..,. 38.971. 8. 
e.540 .098 

1_ 

+----+ 5,;~ I l5 ,. -!~ . .. ..-.1--.-. ·l--'·~f400l----·--" ... ~;.... ·---·---t--···3101·-·9~ ---.- -I··---r-- __ . _ 3UlT 2.304L._ ... ~ r::.__ . ......... I 

~""!" __--_~ __ --I_50·'r---!_·~:-._ .. ··j----=\"'~~3~T=--==t-_--.+-
: iiiiif -.,,--+----.=1== ?O d,,+ --1=-_.-=1= ~ ltilw 

-455,333 10.330 20,495,086 274,540 1.418.363 306,138 
;,--____ + ______ -I-... __ .:c''''9.04=cc! 59._ ,.,345. . .-

f __ ... .--.---1-. .--~~= .. ..: ::-.= . .::::---~.::I--.--.. - f----- -_~!.!1!62=1--- _,_ 
!'lIN .--.- .. - .. . . ...:= :--.:-::..-.-___ =-.::..-.. -._.:: f- .:-3~ ~. ___ ~_,8_'_°=r __ l Ol!llu 

2.>27 . __ ._ ._._1-.. ___ . 
1;::::"'90;000 298.405 -. 54.5,2251--._1-. ____ ---:!4,000' . 
~~.:.......- '.'-'-- ... --' .....--. --- ... _, ... - . 

Ir~ . __ . ._.. .. . . 114.240 . __ . 
Spein 55.425 - ---. - I UolO.~' 
h::~' '--.... .. -.--.1-0-...1-.. --- --_ .. -f-- ._.-... - '-.-.- -.. . ·-.. ··-·-r 
T_ _ __ ... 43.089 1.221.163 • i----.----!---- 17,098 
u,ii'.i,;KJnijiIGm--'.' 121,426 1--__ 24•974 ---w.a'I~I--. ______ ... __ . __ I-" 8,~1 .. , _.48,960 _~ 

___ .. _+-__ --t ______ ._70:~.. .. ... --- .. -- --- .-1--.. ..~ . ________ -+ ___ ._-+_. __ -+-___ ~-_-.l----- _ . _______________ .____ _ .. \-_ 

,os!), 

SOURC •. DEPARTMENT OF.COMMERCE, BUREAU OF THE CENSUS, FORE~DE DIVISION, TRADE DATA SERVICES, WASHINGTON DC 20233 • 
..L301}"'1IiIIE,~~ _ _ _ JA_ _ _ _ _ _ _ _ _ a;;: . 
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JANUARY THRU DECEMBER 1999 
IMPORTS OF FROZEN POTATOES 

COUN"I 
(KILOGRAMS) 

m 170,672 
471,161,838 

China 1,589 
Columbia : 27,249 

r 441,250 
France 39,807 
India 201,567 
Japan 20,735 

960 
Ne • 268,902 
Peru i 28,716 
SingllpOre I 2,400 

lufAL5 i.m 
Ptrilparef1 .5 Preservea 

SOURCE: U.s. DEI'ARTllENT OF COAfIIERCE, BUREAU OF THE CENSUS, FOREIGN TRADE DIVISION, 
TRADE DATA SERVICES, WASHINGTON DC 2O:l33 
(301) 457-2239 PHONE, (S01) 457-2641 FAX. • PAGE 70· 
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JANUARYTHRU DECEMBER 1_ 
EXPORTS OF FROZEN VEGETABLES 

15.851 

AR 

=,....!-~lJ.,.;~II! ! 
22.1122 

184 
211.453 

7 ~R 
81~ 
2U07 

184 
221 104 E :: 

I 

013 .098
3
"': ~ 

~~~4=~~O,~7fi=====t==~~tJ~~ 
2!lS 708 12.289 1, ,481 211.458 

13.000 -14,215 

104,549 22,647 361 $84 
51049 52,381 131315 

lOG _ 37.407 220,fi4 SOl ~ 

108 248 
40630 

15.-

94,577 
28,187 

17.250 

45,245 

16'-'[ 
---r.;n;~ -------;.--·-·---,e----·· 128,322 . 

5.1105 . 
liii!.l58 ! 

5.223 • 

3.874 
11.869 

. 

115529 
11144 
SSOU 

2.01 

_1/.S. __ OF~_UOl"fHI!cs.us._7IIADI!IlMSION.7IIADI!DATASI!IMG\I!$,WA_TDN oc_ 
(3I1r}_-'(3I1r}46741U7FAIC ·PAOI72· 
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Al'\lDa 

tlreZll 

:hlle 
:hlna 

IYlrgln 

~Rlca 

JANUARY THRU DECEMBER 1999 
EXPORTS OF FROZEN POTATOES 

.. U'A'UI:.:> 

11 
1.213]347 

91.781 
48;287 , 

12' '.440 

18 .613 
2.082.141 

1· 
641 :'7:12 

1.611 i.4 1 
i.7 !8 

, 

.Japan 

Kenya 
KOTeI 

i~CO 
• I 
I 
iNiW~ 

NeW 

IOmal 

I 
Peru 

173 ·Qitiii 
319.013 ~ 

~ 35,192 SaIn1Lucta 
1EfSiIi 865,182 . Seint KIne Ii _ 

~ 1 TaiiifVlncant &. me 
~ 39~' W;SSmoa 

22'j89'-'. I--+I~ Sau':::;dl 
4050' 

~-------------~ 

I Hong Kong 

I8reeI 
Italy 

11::.939 
1,231,278 

rr 
4],68 

1,507.670 
314.462 

1,197.186 

soaln 
, Sri Lanka 

,a,wan , 
~~ 

: TUncev 
I I AI'IID 

." .... 
"U' 

28, '1'1,290 
i 1350,742 

10. 
I 

I 30,1 ,014 
. 3,311 

i 271211 

1 

103,311 

137,H' 

7,400 
~,913 

4,522 
1 

10,377.253 

182,432 
137,794 

6,012,244 
2,115,274 

I 

.l 
I 
I 
I 
I 
I 
I 
I 

7~ 
1 
1 

4,355 

\---_ .... _---------_._--_ .. --------------_._--_._-------_._-_ .. +------_._-

I 
I 
I 
I 
I 
I , 1----------------------- ··j==~'~u"~lr,AL~sC==:::.::::====t: ~~~~ 

I 

SOURCE: 
U.s.. DEPAFlTMENTOF COMMERCE 
BUREAU OF THE CENSUS 
FOREIGN TRADE DIVISION 
TRADE DATA SERVICES 
WASHINGTON DC 2923S 
(30f}4574239PHONE 
(3Of) 457-2647 FAX -PAGE74· 
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STATISTicAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N. 25 0 . 
't' 'STO' 'AQL' 'UCL' 

0.005 0.0 0 .. 0 0.0 
0.010 0.0 0.0 0.0 
0.015 0.0 0.1 0.1 
0.020 0.0 0.1 0.1 
0.025 0.0 0.1 0.2 
0.030 0.0 0.2 0.3 
0.035 0.0 0.2 0.4 
0.0.0 0.0 0.3 0 •• 
0.045 0.0 0 •• 0.5 
0.050 0.0 0 •• 0.' 
0.055 0.0 0.5 0.7 
0.0'0 0.1 0.5 0.8 
0.065 0.1 0.' 0.9 
0.070 0.1 0.7 1.0 
0.075 0.1< 0.8 1.1 
0.080 0.1 0.8 1.2 
0.085 0.1 0.' 1.3 
0.090 0.2 1.0 1 •• 
0.0" 0.2 1.1 1., 
0.100 0.2 1.1 1.IS 
0.105 0.2 1.2 1.7 
0.110 0.3 1.3 1.8 
0.115 0.' 1.4 1.9 
0.120 0.3 1.5 2.0 
0.125 0 •• 1.IS 2.2 
0.130 0.4 1.6 2.' 
0.135 0 •• 1.7 2.4 
0.140 0.5 1.8 2.' 
0.1.5 0.' 1.9 2.6 
0.150 0.5 2.0 2.7 
0.155 0.6 2.1 2.8 
0.1'0 0.6 2.2 2.' 
0.165 0.7 2.l '.1 
0.170 0.7 2 •• J.2 
0.175 0.7 2 •• J.J 
0.180 0.8 2.5 J •• 
0.185 0.8 2.6 l.5 
0.190 0.9 2.7 '.6 
0.195 0.' 2.8 l.8 
0.200 1.0 2.' 3.9 
0.205 1.0 '.0 4.0 
0.210 1.1 l.l 4.1 
0.215 1.1 '.2 4.2 
0.220 1.2 ,., 4 •• 
0.225 1.2 l •• 4.5 
0.230 1.' '.5 •• 6 
0.23' 1.l l.' 4.7 
0.240 1 •• l.7 •• 8 
0.2" 1.5 l.8 '.0 
0.250 1.5 '.9 '.1 

't' 'STO' 'AQL' 'UCL' 

0.2'5 1.6 4.0 5.2 
0.260 1.6 •• 1 ,., 
0.265 1.7 4.2 5.5 
0.270 1.7 4.3 5.6 
0.275 1.8 4.4 5.7 
0.280 1.9 4.5 5.8 
0.285 1.9 4.6 5.9 
0.290 2.0 •• 7 6.1 
0.295 2.1 4.8 6.2 
0.300 2.1 4.9 6.3 
0.305 2.2 5.0 C •• 
0.310 2.3 5.1 ,., 
0.315 2.3 5.2 6.7 
0.320 2 •• 5.3 '.8 
0.'25 2.5 , .. 6.9 
0.330 2.5 5.' 1.1 
0.335 2.' 5.1 1.2 
0.340 2.1 5.8 7.3 
0.3.5 2.7 5.' 7 •• 
0.350 2.8 '.0 7.6 
0.355 2.' 6.1 7.7 
0."0 '.0 6.2 7.8 
0.365 '.0 6.' 7.' 
0.310 '.1 6 •• 8.1 
0.'75 3.2 6.5 8.2 
0.'80 ,., ,., 8.J 

D.'" ,., 6.7 8 •• 
0.390 , .. 6.9 8.6 
0.'" J.' 7.0 8.7 
0 •• 00 '.6 1.1 8.8 
0 •• 05 J.1 7.2 8.9 
0.410 '.7 7.' '.1 
0 •• 15 '.8 7 •• '.2 
0.420 ,., 7.' ,.J 
0 •• 25 4.0 7.6 ,., 
O.UO •• 1 7.7 '.6 
0 •• " •• 1 7.' '.7 
0 ••• 0 •• 2 8.0 9.8 
0.'" 4.' 8.1 10.0 
0 •• 50 ••• 8.2 10.1 
0.4" 4.5 8.3 10.2 
0.460 •• 6 8.4 10.4 

0 •• " 4.7 8.5 10.5 
0.470 4.7 8.7 10.' 
0.475 4.8 8.8 10.7 
0.410 •• 9 8.' 10.9 
0.485 '.0 '.0 11.0 
0.490 5.1 9.1 11.1 

0 •• " '.2 9.2 11.' 
0.500 '.3 , .. 11 •• 
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STATISTICAL QUALITY CONTROL LIMITS 
rILE II -- rRACTION OErECTIVE 

N -- 48 0 . 
, t ' 'STO' 'AQL' 'UCL' 

0.005 0.0 0.0 0.0 
0.010 0.0 0.1 0.1 
0.015 0.0 0.2 0.3 
0.020 0.0 0.3 0.4 
0.025 0.0 0.4 0.6 
0.030 0.1 0.5 0.7 
0.035 0.1 0.6 0.9 
0.040 0.1 0.8 1.1 
0.045 0.1 0.9 1., 
0.050 0.2 1.1 1.5 
0.055 0.2 1.2 1.7 
0.060 0.' kJl 1.9 
0.065 0.4 1.5 2.1 
0.070 0.4 1.7 2.3 
0.075 0.5 1.9 2.6 
0.080 0.6 2.0 2.8 
0.085 0.6 2.2 3.0 
0.090 0.7 2.4 3.2 
0.095 0.8 2.5 3.4 
0.100 0.9 2.7 3.6 
0.105 1.0 2;9 3.9 
0.110 _1.0 ' .• 1 4.1 
0.115 1.1 3.3 4.3 
0.120 1.2 3.4 4.5 
0.125 1.3 3.6 4.8 
0.130 1.4 3.8 5.0 
0.135 1.5 4.0 5.2 
0.1110 1.7 4.2 5.4 
0.145 1.8 4.4 5.7 

Jl .• 150 ___ .. 1.9 •• 6 5.9 
0.155 2.0 

-. 4.8 6.1 
0.160 2.1 4.9 6.4 
0.165 2.2 5.1 6.6 
0.170 2.3 5.3 6.8 
0.175 2.5 5.5 7.1 
0.180 2.6 5.7 7.3 
0.185 2.7 5.9 7.5 
0.190 2.B 6.1 7.8 
0.195 3.0 6.3 8.0 
0.200 3.1 6.5 8.2 
0.205 3.2 6.7 B.5 
0.210 3.4 6.9 8.7 
0.215 3.5 7.1 8.9 
0.220 3.6 7.3 9.2 
0.225 3.B 7.5 9.4 
0.230 3.9 7.7 9.6 
0.235 4.1 7.9 9.9 
0.240 4.2 B.l 10.1 
0.245 4.4 8.3 10.3 
0.250 4.5 8.6 10.6 

't' 'STO' 'AQL' 'UCL 

0.255 4.7 8.8 10.8 
0.260 4.8 9.0 11.0 
0.265 5.0 9.2 11.' 
0.270 5.1 9.4 11.5 
0.275 5.3 9.6 11.8 
0.280 5.4 9.8 12.0 
0.285 5.6 10.0 12.2 
0.290 5.7 10.2 12.5 
0.295 5.9 10.4 12.7 
0.300 6.1 10.7 13.0 
0.305 6.2 10.9 13.2 
0.310 6.4 11.1 13.4 
0.315 6.5 11.3 13.7 
0.320 6.7 11.5 13.9, 
0.325 6.9 11.7 14.2 ' 
0.330 7.0 H.9 14.4 
0.335 7.2 12.2 14.6 
0.340 7.4 12.4 14.9 
0.345 7.6 12.6 15.1 
0.350 7.7 12.8 15.4 ' 
0.355 7.9 13.0 15.6 
0.360 8.1 13.3 15.8 
0.365 8.2 13.5 16.1 
0.370 8.4 13.7 16.3 
0.375 8.6 13.9 16.6 
0.380 8.8 14.1 16.8 
0.3B5 9.0 111.4 17.1 
0.390 9.1 111.6 17.3 
0.395 9.3 14.B 17.5 

i 
0.400 9.5 15.0 17.B 
0.405 9.7 15.2 18.0 

: 0.410 9.9 15.5 18.3 
0.415 10.1 15.7 18.5 
0.420 10.2 15.9 18.8 
0.425 10.4 16.1 19.0 
0.430 10.6 16.4 19.2 
0.435 10.8 16.6 19.5 
0.4110 11.0 16.8 19.7 
0.445 11.2 17.0 20.0 
0.450 H •• 17.3 20.2 
0.455 11.6 17.5 20.5 
0.460 U.8 17.7 20.7 
0.465 12.0 18.0 21.0 
0.470 12.2 IB.2 21.2 
0.475 12.4 18.4 21.4 
0.480 12.6 18.6 21.7 
0.4B5 12.B IB.9 21.9 
0.490 13.0 19.1 22.2 
0.495 13.2 19.3 22.4 
0.500 13.4 19.6 22.7 



.< 

• • 

.. 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N .. so 0 • 

't' 'STO' 'AQL' 'UCL' 

0.005 0.0 0.0 0.0 
0.010 0.0 0.1 0.1 
0.015 0.0 0.2 0.3 
0.020 0.0 0.3 0 •• 
0.025 0.0 0 •• 0.6 
0.030 0.1 0.5 0.8 
0.035 . 0.1 0.7 1.0 
0.0.0 . 0.1 0.8 1.2 
O.O.S 0.2 1.0 1 •• 
O.OSO 0.2 1.1 1.' 
0.055 0.3 1.3 1.8 
0.060 0;3 1.5 2.0 
0.065 0 •• 1.6 2.2 
0.070 0.5 1.8 2.5 
0.075 0.5 2.0 2.7 
0.080 0.6 2.1 2.9 
0.08S 0.7 2.3 3.1 
0.090 0.8 2.5 3 •• 
0.095 0.9 2.7 3.6 
0.100 0.9 2.9 3.8 
0.105 1.0 3.0 •• 1 
O.UO 1.1 3.2 .. , 
0.115 1.2 3 •• •• 5 
0.120 1.3 3.6 •• 8 
0.125 1 •• 3.8 5.0 
0.130 1.6 •• 0 5.2 
0.135 1.7 ".2 5.5 
0.1.0 1.8 .... S.7 
0.1.5 1.9 •• 6 5.' 
0.150 2.0 •• 8 6.2 
0.155 2.1 5.0 6 •• 
0.1'0 2.3 5.2 6.7 
0.165 2 •• 5 •• ,., 
0.170 2.5 5.6 7.1 
0.175 2.6 5.8 7 •• 
0.180 2.8 6.0 7.' 
0.185 2.9 6.2 7.9 
0.190 3.0 6 •• 8.1 
0.195 3.2 6.6 8." 
0.200 3.3 6.8 8.6 
0.20S 3.S 7.1 8.8 
0.210 3.6 7.3 '.1 
0.215 3.7 7.S 9.3 
0.220 3.9 7.7 9.6 
0.22S •• 0 7.9 9.8 
0.230 ".2 8.1 10.1 
0.2" ... 3 8.3 10.3 
0.2"0 •• 5 8.5 10.6 
0.245 •• 6 8.8 10.8 
0.250 •• 8 9.0 11.1 

• t' 'STO' '/lQl.' 'UCL' 

0.255 5.0 9.2 11.3 
0.260 S.l 9 •• 11.6 
0.265 S.3 9.6 11.8 
0.270 S •• '.8 12.0 
0.275 5.' 10.1 12.3 
0.280 5.8 10.3 12.5 
0.285 S.' IO.S 12.8 
0.290 '.1 10.7 13.0 
O.29S 6.3 10.' 13.3 
0.300 6 •• 11.2 13.5 
0.305 6.6 11 •• 13.8 
0.310 6.8 11.' 1 •• 0 
0.315 iii,' 11.8 1 •• 3 
0.320 7.1 12.1 1 •• 5 
0.325 7.3 12.' 14.8 
0.330 7.5 12.5 15.0 
0.335 7.7 12.7 15.3 
0.3.0 7.8 13.0 15.5 
0.3.5 8.0 13.2 15.8 

, 

0.350 8.2 13 •• 16.0 
0.355 8:. 13.7 16.3 
0.360 8.' 13.9 16.5 
0.365 8.7 14.1 16.8 

i 0.370 8.9 14.3 17.1 
0.375 9.1 14.6 17.3 
0.}80 '.3 14.8 17.6 
0.385 9.S 15.0 17.8 
0.'90 '.7 15.3 18.1 
0.3" 9.9 15.5 18.3 
0 •• 00 10.1 15.7 18.6 
0 •• 05 10.3 16.0 18.8 
0.410 10 •• 1'.2 19.1 
O •• IS 10.' 1' •• 19.3 
0."20 10.8 1'.7 19.6 
0.425 11.0 16.' 1'.8 
0 • .,0 11.2 17.1 20.1 
O.US 11 •• 17." 20.3 
0 .... 0 11.6 17.' 20.6 
O ••• S 11.8 17.8 20.' 
0 •• 50 12.0 18.1 21.1 
0."" 12.2 18.3 21 •• 
0."60 12." 18.' 21.6 
0."65 12.6 18.8 21.9 
O.UO 12.9 19.0 22.1 
0.475 13.1 19.3 22 •• 
0 •• 80 13.3 19.5 22.' 
0 •• 8S 13 • .5 19.8 22.' 
0."'0 13.7 20.0 23.1 
0."" 13.9 20.2 23 •• 
0.500 !.t.l 20 • .5 23.7 



• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 96 0 . 
't' 'STO' 'AQL' 'UCL' 

0.005 0.0 0.1 0.1 
0.010 0.0 0.3 0.4 
0.015 0.1 0.5 0.7 
0.020 0.1 0.8 1.1 
0.025 0.2 1.1 1.5 
0.1130 O.l-- L...4~ 1.9 -
0.035 < 0.4 L7 2.3 
0.040 0.5 < 2.0 2.7 
0.045 0.7 2.4 3.2 
0.050 0.9 2.7 3.6 
0.055 1.0 3.0 4.1 
0.060 1.2 « 3.4 4.5 
0.065 1.4 3.8 4.9 
0.070 1.6 4.1 5.4 
0.075 1.8 4.5 5.8 
0.080 2.0 4.9 6.3 
0.085 2.3 5.3 6.8 
0.090 2.5 5.6 7.2 
0.095 2.8 6.0 7.7 
0.100 3.0 6.4 8.1 
0.105 3.3 6.8 8.6 

'r-O. l1O 3.5 7<.2 9.0 
0.115 3.8 7.6 9.5 
0.120 4.1 S.O 10.0 
0.125 4.3 8.4 10.4 
0 • .130 4.6 8.8 10.9 
0.135 4.9 9.2 n.4 
0.140 5.2 9.6 11.8 
0.145 5.5 10.0 12.3 
0.150 5.8 it4 12.8 
0.155 6.1 1 .8 13.2 
0.160 6.4 11.3 13.7 
0.165 6.7 11.7 14.2 
0.170 7.0 12.1 14.6 
0.175 7.3 12.5 15.1 
0.180 7.6 12.9 15.6 
0.185 8.0 13.4 16.1 
0.190 8.3 13.8 16.5 
0.195 8.6 14.2 17.0 
0.200 8.9 14.6 11.5 
0.205 9.3 15.0 17.9 
0.210 9.6 15.5 18.4 
0.215 9.9 15.9 18.9 
0.220 10.3 16.3 19.4 
0.225 10.6 16.8 19.8 
0.230 11.0 11.2 20.3 
0.235 11.3 17 .6 20.8 
0.240 11.7 18.1 21.3 
0.245 12.0 18.5 21.7 
0.250 12.4 18.9 22.2 

• t· 'STO' 'AQL' 'UCt 

0.255 12.7 19.4 22. ~ 
0.260 13.1 19.8 23.~ 
0.265 13 •• 20.2 23.6 
0.270 U.8 20.7 24.1 
0.275 14.2 21.1 24.6 
0.280 14.5 21.6 25.11 
0.285 14.9 22.0 25.6 
0.290 15.3 22.4 26.0 
0.295 15.7 22.9 26.5 
0.300 16.0 23.3 27.0 
0.305 16.4 23.8 27.5 
0.310 16.8 24.2 27.9 
0.315 17.2 24.7 28.4 
0.320 17.5 25.1 28.9 
0.325 17.9 25.6 29.4 
0.330 18.3 26.0 29.9 
0.335 18.7 26.5 30.3 
0.340 19.1 26.9 30.8 
0.345 19.5 27.4 31.3 
0.350 19.9 27.8 31.8 
0.355 20.3 28.3 32.3 
0.360 20.7 28.1 32.8 
0.365 21.1 29.2 33.2 
0.370 21.5 29.6 33.1 
0.375 21.9 30.1 34.2< 
0.380 22.3 30.5 34.7 
0.385 22.7 31.0 35.2 
0.390 23.1 31.5 35.6 
0.395 23.5 31.9 36.1 
0.400 23.9 32.4 36.6 
0.405 24.3 32.8 37.1 
0.410 24.7 33.3 37.6! 
0.415 25.1 33.8 38.1 
0.420 25.6 34.2 38.6 
0.425 26.0 34.7 39.0 
0.430 26.4 35.1 39.5 
0.435 26.8 35.6 40.0; 
0.440 27.2 36.1 40.5: 

I 0.445 27.7 36.5 41.0i 
0.450 28.1 :51 .0 41.5 
0.455 28.5 37.5 41.9; 
0.460 28.9 37.9 42.4 
0.465 29.4 38.4 42.9 
0.470 29.8 38.9 43.4 
0.475 30.2 39.3 43.9 
0.480 30.7 39.8 44.4 
0.485 31.1 40.3 44.9 
0.490 :n.5 40.7 45.' 
0.495 32.0 41.2 45.S 
0.500 32.4 41.7 46.~ 

,I." 



•• 

• 

• 

STATISTicAL quALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIYE 

N • 100 0 • 

't' 'STO' 'AQL' 'UCL' 

0.005 0.0 0.1 0.1 
0.010 0.0 0.3 0.4 
0.015 0.1 0.5 0.8 
0.020 0.1 0.8 1.2 
0.02.5 0.2 lA 1.6 
0.030 0.3 1.4 2.0 
0.035 0." 1-.8 2.4 
0.0"8 0.6 2~1 2.9 
0.045 0.8 2.5 3.3 
0.050 0.9 ,2"Q 3.8 
o.oss 1.1 3.2 "..J 
0.06'0 1.3 3.6 4.7 
0.065 1.5 4.0 5.2 
0.070 1.7 4.3 5.7 
0.075 ,2.0 ".7 6.1 
0.080 2.2 5.1 6.6 
0.085 2." 5.5 7.1 
0.090 2.7 5.' 7.5 
0.095 2.9 6.3 8.0 
0.10P 3~2 '~L 8.5/ 
0.105 3.5 7.2 '.0 
0.110 3.8 7.6 9.5 
0.11.5 4.0 8.0 9.9 
0.120 4.3 8.4 10.4 
0.125 4.6 8.a 10.9 
0.130 4.' 9.2 11.4 
0.135 5.2 '.7 11.9 
0.140 .5 • .5 10.1 12.4 
0.14.5 '.8 10.5 12.' 
0.150 6.1 10.' 13.3 
0.155 6.5 11 •• 13.8 
0.160 6.8 11.8 14.3 
0.165 7.1 12.2 14.8 
0.170 7.4 12.7 15.3 
0.17.5 7.8 13.1 15.8 
0.180 8.1 n.6 16.3 
O.la.5 8.4 14.0 16.8 
0.190 8.8 14.4 17.3 
0.195 9.1 14.9 17.a 
0.200 9.5 15.3 18.2 
0.205 9.8 15.8 18.7 
0.210 10.2 16.2 19.2 
0.215 10.' 16.7 19.7 
0.220 10.' 17.1 20.2 
0.225 11.2 17.6 20.7 
0.230 11.6 18.0 21.2 
0.235 12.0 18.5 21.7 
0.2"0 12.3 18.9 22.2 
0.245 12.7 19.4 22.7 
0.250 13.1 19.8 23.2 

't • 'STD' 'AQL' 'UCL' 

0.25.5 13.4 20.3 23.7 
0.260 13.8 20.7 24.2 
0.265 14.2 21.2 2".7 
0.270 14.6 21.6 25.2 
0.215 15.0 22.1 25.7 
0.280 15." 22.6 26.2 
0.285 15.7 23 .. 0 26.7 
0.290 16.1 23.5 27.2 
0.2" 16.5 2".0 27.7 
0.300 16.9 2"." 2a.2 
0.30' 17.3 2".9 28.7 
o.no 17.7 2'.3 29.2 
0.n5 18.1 25.8 29.7 
0.320 18.' 26.3 30.2 
0.325 la.9 26.7 30.7 
0.330 19.3 27.2 n.2 
0.33' 19.7 27.7 31.7 
0.3"0 20.1 28.2 32.2 
0.345 20.5 28.6 32.7 
0.350 21.0 29.1 33.2 
0.355 21.4 29.6 33.7 
0.360 21.8 30.0 34.2 
0.3" 22.2 3~.' 34.7 
o.no 22.6 31.0 35.2 
o.ns 23.0 31.5 35.7 
0.380 23.5 31.9 36.2 I-

0.385 23.' 32.4 36.7 
0.390 24.3 32.9 37.2 
0.395 24.7 33." 37.7 
0.400 25.2 33.a 3a.2 
0."0.5 2'.6 34.3 38.7 
0.410 26.0 34.8 39.2 
0.415 26.5 3.5.J 39.7 
0.420 26.9 3.5.a 40.2 
0.425 27.3 36.3 40.7 
0.430 27.8 3,.7 41.2 
0.435 28.2 n.2 41.7 
0."40 28.7 37.7 42.2 
0.445 29.1 38.2 42.7 
0.450 2' • .5 38.7 43.2 
0.4" 30.0 39.2 43.7 
0.460 30.4 3'.6 44.2 
0."" 30.9 40.1 44.7 
0.470 31.3 40.6 45.3 
0.475 31.8 41.1 ".8 
0."80 32.2 U.6 4,.3 
0.4" 32.7 42.1 46.8 
0."'0 33.2 42.6 47.3 
0.4" 33.6 43.1 47.8 
0.500 34.1 43.6 "'.3 



• 

• 

• 

S~ATISTicAL QUALITY CONTROL LIMITS 
_ILE 11 -- FRACTION OE_ECTIVE 

N ,. . 
• t· • STO' 'AQL' , UCt.' 

0.005 0.0 0.2 0.2 
0.010 0.0 0.5 0.7 
o.OlS 0.1 0.8 1.2 
0.020 0.2 1.2 1.7 
0.025 0.4 1.7 2.3 
0.030 0.6 2.1 2.9 
0.035 0.8 2.6 3.5 
0.040 : 1.0 3.1 4.1 
0.045 1.3 3.6 4.7 
0.050 1.6 4.1 5.3 
0.055 1.9 4.6 5.9 
0.060 2.2 . 5.1 6.6 
0.065 2.5 5.6 7.2 
0.070 2.8 6.2 7.8 
0.075 3.2 6.7 8.5 
0.080 3.5 7.2 9.1 
0.085 3.9 7.8 9.7 
0.090 4.3 8.3 10.4 
0.095 4.7 8.9 11.0 
0.100 5.0 9.4 11.7 
0.105 5.4 10.0 12.3 
0.110 5.8 10.6 12.9 
0.115 6.3 11.1 13.6 
0.120 6.7 11. 7 14.2 
0.125 7.1 12.3 14.9 
O.UO 7.5 12.9 15.5 
0.U5 8.0 13.4 16.2 
0.140 8.4 14.0 16.8 
0.145 8.9 14.6 17 .5 
0.150 9.3 15.2 18.1 
0.155 9.8 15.8 18.8 
0.160 10.2 16.4 19.4 
0.165 10.7 16.9 20.1 
0.170 11.1 17 .5 20.7 
0.175 11.6 18.1 21.4 
0.180 12.1 18.7 22.0 
0.185 12.6 19.3 22.7 
0.190 13.1 19.9 23.4 
0.195 13.5 20.5 24.0 
0.200 14.0 21.1 24.7 
0.205 14.5 21.7 25.3 
0.210 15.0 22.3 26.0 
0.215 lS.5 22.9 26.6 
0.220 16.0 23.5 27.3 
0.225 16.5 24.1 28.0 
0.230 17.0 24.8 28.6 
0.235 17.6 25.4 29.3 
0.240 18.1 26.0 29.9 
0.245 18.6 26.6 30.6 
0.250 19.1 27.2 31.2 

't· 'STO' 'AQt.' 'UCL 

0.255 19.6 27.8 31.9 
0.260 20.2 28.4 32.6 
0.265 20.7 29.1 33.2 
0.2iO 21.2 29.7 :n.9 
0.275 21.8 30.3 34.6 
0.280 22.3 30.9 35.2 
0.285 22.8 31.5 35.9 
0.290 23.4 32.2 36.5 
0.295 23.9 32.8 37.2 
0.300 24.5 33.4 37.9 
0.305 25.0 34.0 38.5 
o.no 25.6 34.6 39.2 
0.315 26.1 35.3 39.9 
0.320 26.7 35.9 40.5 
0.325 27.2 36.5 41.2 
0.330 27.8 37.2 41.9 
0.335 28.3 37.8 42.5 
0.340 28.9 38.4 43.2 
0.345 29.5 39.1 43.8 
0.350 30.0 39.7 44.5 
0.355 30.6 40.3 45.2 
0.360 31. 2 41.0 45.8 
0.365 31 .8 41.6 46.5 
0.370 32.3 42.2 47.2 
0.375 32.9 42.9 47.8 
0.380 33.5 43.5 48.5 
0.385 34.1 44.1 49.2 
0.390 34.7 44.8 49.8 
0.395 35.2 45.4 50.5 
0.400 35.8 46.1 51.2 
0.405 36.4 46.7 51.9 
0.410 37.0 47.4 52.5 
0.415 37.6 48.0 53.2 
0.420 38.2 48.6 53.9 
0.425 38.8 49.3 54.5 
0.430 39.4 49.9 55.2 
0.435 40.0 50.6 ".9 
0.440 40.6 51.2 56.5 
0.445 41.2 51.9 57.2 
0.450 41.8 52.5 57.9 
0.455 42.4 53.2 58.5 
0.460 113.0 53.8 551.2 
0.1165 43.6 54.5 59.9 
0.470 44.3 55.1 60.6 
0.475 44.9 55.8 61.2 
0.480 45.5 56.4 61.9 
0.485 46.1 57.1 62.6 
0.490 46.7 51.1 63.2 
0.495 41.4 58.4 63.9 
0.500 48.0 59.1 64.6 



• 

• 

• 

STATISTicAL QUALITY CONTROL LIMITS 
FILE II .- FRACTION DEFECTIVE 

N .. ISO ° . 
't' 'STD' 'AQL' 'UCL' 

0.005 0.0 0.2 0.' 
0.010 0.1 0.5 0.8 
O.OlS 0.2 1.0 1 •• 
0.020 0.' 1 •• 2.0 
0.025 0.5 1.9 2.7 
0.0'0 0.7 2.' ,., 
0.0}5 . 1.0 '.0 ..0 
0.0.0 1.' . '.6 •• 7 
0.0.5 1.6 •• 1 , .. 
0.050 1.9 •• 7 6.1 
0.055 2.' 5.' 6.8 
0.060 2.7 '.9 7.5 
0.065 3.0 6.' 8.2 
0.070 , .. 7.1 '.0 
0.075 '.9 7.7 9.7 
0.080 .. , 8.' 10 •• 
0.085 •• 7 9.0 11.1 
0.090 5.1 '.6 11.8 
0.095 5.6 10.2 12.6 
0.100 6.1 10.9 13.' 
0.105 6.5 11.5 10\.0 
0.110 7.0 12.2 14.7 
0.115 7.5 12.8 15.' 
0.120 8.0 13.' 16.2 
0.125 8.5 10\.1 16.9 
0.130 9.0 14.8 17.7 
0.135 9.5 15 •• IS •• 
O.UO 10.0 16.1 19.1 
0.U5 10.5 16.7 19_' 
0.150 11.0 17 •• 20.6 
0.155 11.5 18.1 21.3 
0.160 12.1 18.7 22.1 
0.165 12.6 19 •• 22.S 
0.110 13.2 20.1 23.5 
0.175 13.7 20.8 24.' 
0.110 1 •• 2 21 •• 25.0 
0.185 1 •• 8 22.1 25.8 
0.190 15 •• 22.8 26.5 
0.195 15.9 2).5 27.2 
0.200 16.5 2 •• 1 21.0 
0.205 17.1 2 •• 8 28.7 
0.210 17.6 25.5 29.5 
0.215 lS.2 26.2 '0.2 
0.220 18.8 26.' '0.' 
0.22' 19 •• 27.' n.7 
0.2'0 20.0 28.' '2 •• 
0.235 20.5 29.0 3'.2 
0.2.0 21.1 2,.7 "., 
0.2.5 21.7 '0 •• 34.7 
0.250 22.' n.o }5 •• 

't' 'STO' 'AQL' 'UCL' 

0.255 22.9 ,1.7 '6.2 
0.260 2'.' '2 •• '6.9 
0.265 2 •• 1 ".1 n.6 
0.270 2 •• 8 ".8 J8 •• 
0.215 25 •• ' •• 5 '9.1 
0.280 26.0 35.2 '9.9 
0.285 26.6 }II.O .0.6 
0.290 27.2 }II. 7 41 •• 
0.295 27.8 ,7 •• .2.1 
0.'00 28.5 }8.1 .2.9 
0.'05 29.1 3S.8 43.6 
0.'10 29.7 ".5 •••• 
o.n, '0 •• .0.2 45.1 
0.320 n.o .0.' .5.9 
0.'2' '1.6 .41.6 .'.6 
O.}}O 32.' .2.' .7 •• 
0."5 32.9 U.O 0\8.1 
0.'.0 ".6 U.S .8.9 
0.'.5 , •• 2 ... 5 .9.6 
0.}50 3 •• 9 .'.2 '0 •• 
0.'" 35.' 45.9 51.1 
0.'60 }II. 2 46.6 '1.9 
0.}II5 }II. 8 47.3 52.6 
o.no 37.5 .8.1 " .. o.ns J8.1 .8.8 5 •• 1 
0.380 '8.8 4'.' 54.' 
O.J8S "., '0.2 55.6 
0.390 .0.1 51.0 '6 •• 
0.395 .0.1 51.7 '7.1 
0 •• 00 • 1.5 52 •• 57.' 
0 •• 05 .2.1 53.1 '1.6 
0 •• 10 U.8 53.' " .. 
0.415 U., 5 •• 6 60.1 
0 •• 20 ••• 2 55.' 60.9 
0.0\25 ••• S 5(;.0 61.7 
0.00 .5.5 5(;.8 '2 •• 
0 •• " .6.2 ,7.' 65.2 
0."0 .,., 'S.2 6'.' 
0 ••• 5 .7.' 59.0 64.7 
0 •• 50 .8.) 59.7 65 •• 
0 •• " .9.0 60 •• ".2 
0.460 .,., 61.2 "., 
0.465 50.' ,1.9 67.7 
0.470 51.0 62.6 68.5 
0 •• 15 51.7 " .. ".2 
0 •• 80 52 •• 64.1 70.0 
0 •• 8' 53.1 6 •• ' 70.7 
o.uo 53.' 65.6 71.5 
0 •• 95 5 •• 6 "., 72.2 
0.500 55.) '7.1 7).0 



• 

• 

. 

STATISTICAL QUALITV CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N - '200 0 - . 
't' 'STO' 'AQL' 'UCL' 

0.005 0.0 0.3 0.4 
0.010 0.1 0.8 1.2 
0.015 0.3 1.4 2.0 
0.020 0.6 2.1 2.9 
0.025 0.9 2.8 3.8 
0.030 1.3 3.6 4.7 
0.035 ... r.7 4.,3, 5.6 
0.040 2.2 5.1 6.6 
0.045 2.7 5.9 7.5 
0.050 3.2 6.7 8.5 
0.055 n "7;'" 9.4 
0.060 4.2 8'.3 10.4 
0.065 4.8 9.2 ll.~ 

0.070 5.4 1Q.O 12.3 
0.075 6.0 10.8 13.3 
0.080 6.6 11.7 14.2 
0.085 7.3 12.5 15.2 
0.090 7.9 13.4 16.2 
0.095 8.5 14.3 17 .1 
0.100 9.2 1.5,.1. 18.1 
0.105 9.9 16.0 19.1 
0.110 10.6 16.9 20.1 
0.115 11.3 17 .8 21.0 
0.120 11.9 18.7 22.0 ", 
0.125 12.7 19.5 23.0 
0.130 13.4 20.4 24.0 
0.135 14.1 21.3 24.9 
0.140 14.8 22.2 25.9 
0.145 15.5 23.1 26.9 
0.150 16.3 24.0 27.9 
0.155 17.0 24.9 28.9 

~6.1l . 17.8 2'.8 29.9 
.165 18.5 26.7 30.8 

0.170 19.3 27.7 31.8 
"0.175 20.1 28.6 32.8 
0.180 20.8 29.5 33.8 
0.185 21.6 30.4 34.8 
0.190 22.4 31.3 35.8 
0.195 23.2 32.2 36.8 
0.200 24,0 33 .. 2 37.8 
0.205 24.8 34.1 '8.7 
0.2io 25.6 35.0 39.7 
0.215 26.4 35.9 40.7 
0.220 27.2 36.9 41.7 
0.225 28.0 37.8 42.7 
0.2)0 28.8 38.7 43.7 
0.23' 29.6 39.7 44.7 
0.240 30.4 40.6 45.7 
0.245 31.3 41.5 46.7 
0.250 32.1 42.5 47.7 

, t' 'STO' 'AQL' 'UCt 

0.255 )2.9 43.4 48.1 
0.260 33.8 44.4 49.1 
0.265 34.6 45.3 50.7 
0.270 35.4 46.2 51.6 
0.275 36.3 47.2 52.6 
0.280 37.1 48.1 53.6 
0.285 38.0 49.1 54.6 
0.290 38.8 50.0 55.6 
0.295 39.7 51.0 56.6 
0.300 40.6 51.9 57.6 
0.305 41.4 52.9 58.6 
0.310 42.3 53.8 59.6 
0.315 43.2 54.8 60.6 
0.320 44.0 55.8 61.6 
0.325 44.9 56.7 62.6 
0.330 45.8 57.7 63.6 
0.335 46.7 58.6 64.6 
0.340 47.6 59.6 65.6 
0.345 48.4 60.6 66.6 
0.350 49.3 61.5 67.6 
0.355 50.2 62.5 68.6 
0.360 51.1 63.4 69.6 
0.365 52.0 64.4 70.6 

i 
0.370 52.9 65.4 71.6 
0.375 53.8 66.3 72.6 
0.380 54.7 67.3 73.6 
0.385 55.6 68.3 74.6 
0.390 56.5 69.3 75.6 
0.395 57.4 70.2 76.6 
0.400 58.3 71.2 77.6 
0.405 59.3 72.2 78.6 
0.410 60.2 73.1 79.6 
0.415 6l.1 74.1 80.6 
0.420 62.0 75.1 81.6 
0.425 62.9 76.1 82.6 
0.430 63.9 77.1 83.6 
0.435 64.8 78.0 84.7 
0.440 65.7 79.0 85.7 
0.445 66.7 80.0 86.7 
0.450 67.6 81.0 87.7 
0.455 68.5 82.0 88.7 
0.460 69.5 82.9 89.7 
0.465 70.4 83.9 90.7 
0.470 71.4 84.9 91.7 
0.475 72.3 85.9 92.7 
0.480 73.3 86.9 93.7 
0.485 74.2 87.9 94.7 
0.490 75.2 88.9 95.7 
0.495 76.1 89.9 96.7 
0.500 71.1 90.8 97.7 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N • 250 0 • . 
't' 'STD' 'AQI.' 'UCL' 

0.005 0.0 0 •• 0.6 
0.010 0.2 1.1 1.6 
O.OlS 0.5 1.9 2.7 
0.020 0.9 2.8 3.8 
0.025 1 •• 3.8 .. , 
0.030 1.9 •• 7 6.1 
0.0" 2.5 5.7 7.' 
0.0411 . 3.2 6.7 8 •• : 
0.0.5 '.8 7.7 9.6 
0.050 4.5 8.7 10.8 
0.0" 5.2 9.8 12.0 
0.060 6.0 10.8 U.2 
0.065 6.8 1l.9 14.4 
0.070 7.5 12.9 15.6 
0.075 8.3 !.t.0 16.9 
0.080 9.2 lS.l 18.1 
0.085 10.0 16.2 19.3 
0.090 10.8 17.3 20.5 
0.095 11.7 18 •• 21.7 
0.100 12.6 19.5 22.9 
0.105 U.S 20.6 24.2 
0.110 !.t •• 21.7 2' •• 
0.115 lS.3 22.8 26.6 
0.120 16.2 24.0 27.8 
0.125 17.1 25.1 29.1 
0.130 18.0 26.2 '0.3 
o.U' 19.0 27.3 31.5 
0.1.0 19.9 28.5 32.8 
0.145 20.9 29.6 34.0 

I O.lSO 21.8 )0.7 35.2 
0.155 22.8 '1.9 36 •• 
0.160 2'.8 3).0 37.7 
0.165 24.7 ' •• 2 )8.9 
0.170 25.7 "., 40.1 
0.175 26.7 36.5 U •• 
0.180 27.7 37.6 42.6 
0.185 28.7 38.8 43.8 
0.1'0 29.7 .0.0 45.1 
0.195 '0.7 u.1 .,., 
0.200 31.8 42.3 47.6 
0.205 '2.8 43.5 48.8 
0.210 ll.8 ••• 6 '0.0 
0.2lS 3 •• 8 .5.8 51.' 
0.220 ".9 47.0 '2.5 
0.225 36.9 .8.1 ".8 
0.230 38.0 .9.3 ".0 
0.2'5 '9.0 50.5 56.2 
0.240 40.1 51.7 57.5 
0.2.5 41.1 52.9 58.7 
0.250 .2.2 5 •• 0 60.0 

't' 'STD' 'AQL' 'UCL' 

0.2SS 43.' 55.2 61.2 
0.260 ... , 56 •• 62 •• 
0.265 .5 •• 57.' . '3.7 
0.270 .'.5 58.8 6 •• ' 
0.275 .7.6 60.0 66.2 
0.280 .8.6 61.2 67 •• 
0.285 .9.7 '2 •• 68.7 
0.290 50.8 63.6 "., 
0.295 51.9 6 •• 7 71.2 
0.300 Sl.O 65.9 72 •• 
0.'05 54.1 67.1 73.7 
0.310 55.2 68.3 74.9 
0.315 56.3 69.5 76.1 
0.320 57 •• 70.7 77.4 
0.325 58.' 71.9 78.6 
O.llO 59.7 73.1 79.9 
O.llS 60.8 74.4 81.1 
0.'.0 61.9 75.6 82 •• 
0.'.5 63.0 76.8 8'.6 
0.350 6 •• 2 78.8 M.9 
0."5 65.' 79.2 86.1 
0.360 " .. 88.4 87 •• 
0.365 67.' 81.6 88.' 
0.370 68.7 82.8 8'.' 
0.375 69.9 M.8 91.1 
0.'80 71.0 85.' n.4 
0.385 72.1 86.5 93.' 
0.'90 73.3 87.7 ".9 
0.395 74 •• 88.9 ".1 
0 •• 00 75.6 90.1 97.4 
0 •• 05 16.8 91 •• 98.6 
O.UO 77.9 n.' "., 
O.US 79.1 93.8 101.2 
0 •• 20 80.3 95.0 1112 •• 
0.425 81 •• ".2 103.7 
0.430 82.' '7.5 104.' 
0.435 U.8 98.7 106.2 
0."0 85.0 '9.9 107 •• 
0.4.5 86.1 101.2 108.7 
0.450 87.' 102.4 109.9 

, 
0.455 88.5 103.6 111.2 
0.460 89.7 10 •• 9 1l2 •• 
0 •• " 90.9 10'.1 1l3.7 
0 •• 70 92.1 107.3 1l5.0 
0 •• 75 93.3 108.6 11'.2 
0.480 9 •• 5 109.8 117.5 
0.485 95.7 111.0 118.7 
0.'90 ".9 112.3 120.0 
0 •• 95 98.1 1ll.S 121.2 
0.500 ".3 l1 •• 8 122.5 

,111 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION OEFECTIVE 

N -- 284 0 • 

't' 'STO' 'AQL' 'UCL' 

0.005 0.1 0.5 0.7 
0.010 0.3 1.3 1.9 
0.015 0.7 2.3 3.1 
0.020 1.2 3.3 4.4 
0.025 1.8 4.4 5.7 
0.030 2.4 5.5 7.0 
0.035 3.1 6.6 8.4 
0.040 3.9 .. 7.8 9.7 
0.045 4.7 9.0 ILL 
0.050 5.5 10.1 12.5 
0.055 6.3 11.3 13.8 
0.060 7.2 12.5 15.2 
0.065 8.1 13.8 16.6 
0.070 9.1 15.0 17.9 
0.075 10.0 16.2 19.3 
0.080 11.0 17.5 20.7 
0.085 11.9 18:7 22.1 
0.090 12.9 20.0 23.5 
0.095 13.9 21.2 24.9 
0.100 15.0 22.5 26.2 
0.105 16.0 23.8 27.6 
0.110 17.0 25.0 29.0 
0.115 18.1 26.3 30.4 
0.120 19.1 27.6 31.8 
0.125 20.2 28.9 33.2 
0.130 21.3 30.2 34.6 
0.135 22.4 n.5 36.0 
0.1-\0 23.5 32.8 37.4 
0.1-\5 24.6 34.1 38.8 
0.150 25.7 35.4 40.2 
0.155 26.8 36.7 41.6 
0.160 27.9 38.0 A).O 
0.165 29.1 39.3 44.4 
0.170 )0.2 40.6 45.8 
0.175 31.4 41.9 47.2 
0.180 32.5 4).2 48.6 
0.185 33.7 44.6 50.0 
0.190 34.8 45.9 51.4 
0.195 36.0 47.2 52.8 
0.200 37.2 48.6 54.2 
0.205 )8.4 49.9 55.6 
0.210 39.5 !H.2 57.1 
0.215 40.7 52.6 58.5 
0.220 41.9 53.9 59.9 
0.225 4).1 55.2 61.3 
0.230 44.3 56.6 62.7 
0.235 45.5 57.9 64.1 
0.240 46.8 59.) 65.5 
0.245 48.0 60.6 66.9 
0.250 49.2 62.0 68.3 

• t· 'STO' 'AQL' 'UCL 

0.255 50.4 63.3 69.7 
0.260 51.7 64.7 71.2 
0.265 52.9 66.0 72.6 
0.270 54.1 67.4 74.0 
0.275 .55.4 68.7 75.4 
0.280 56.6 70.1 76.8 
0.285 57.9 71.4 78.2 
0.290 59.1 72.8 79.6 
0.295 60.4 74.2 81.1 
0.300 61.6 75.5 82.5 
0.305 62.9 76.9 83.9 
0.310 64.2 78.3 85.3 
0.315 65.4 79.6 86.7 
0.320 66.7 81.0 88.1 
0.325 68.0 82.4 89.5 
0.330 69.3 83.7 91.0 
0.335 70.5 85.1 92.4 
0.340 71.8 86.5 93.8 
0.345 7).1 87.9 95.2 
0.350 74.4 89.2 96.6 ' 
0.355 75.7 90.6 98.1 
0.360 77.0 92.0 99.5 ! 
0.365 78.3 93.4 100.9 , 
0.370 79.6 94.8 102.3 
0.375 80.9 96.1 103.7 
0.380 82.2 97.5 105.2 • 
0.385 83.5 98.9 106.6 ! 
0.390 84.9 100.3 108.0 I 
0.)95 86.2 101.7 109.4 1 
0.400 87.5 103.1 110.8 I 
0.405 88.8 104.5 112.3 
0.410 90.2 105.8 113.7 
0.415 91.5 107.2 115.1 , 
0.420 92.8 108.6 116.5 I 
0.425 94.2 110.0 118.0 
0.430 95.5 111.4 119.4 
0.435 96.8 112.8 120.8 
0.440 98.2 114.2 122.2 
0.445 99.5 115.6 123.7 
0.450 100.9 117.0 125.1 
0.455 102.2 118.4 126.5 
0.460 103.6 119.8 127.9 
0.465 105.0 121.2 129.4 
0.470 106.) 122.6 130.8 
0.475 107.7 124.0 132.2 
0.480 109.0 125.4 133.6 
0.485 110.4 126.8 135.1 ! 0.490 111.8 128.) 136.5 
0.495 113.2 129.7 137.9 !! 
0.500 114.5 131.1 139.) ii 

j 
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• 

• 

STATISTICAL QUALITY CONTROL lIMITS 
FILE II -- FRACTION OEFECTIYE 

N .. 300.0 

• t' 'STO' 'AQL' 'UCl' 

0.005 ::~ 0.5 t: 0.010 1 •• 
0.01.5 0.7 2:S 3.3 
0.020 1.3 3.6 4.7 
0.025 1.9 4.7 6.1 
0.030 2.6 S.9 7.S 
0.035 3.4 7.1 8.' 
0.040 4.2 8.3 10.3 
0.045 S.l '.S 11.8 
O.OSO 6.0 10.8 13.2 
O.OSS 6.9 12.1 14.7 

.0.060 . 7.8 U,4 16.1 
0.065 8.8 14.6 17.6 
0.070 '.8 1S.9 . 19.0 
0.075 10.8 17.3 20.' 
0.080 11.8 18.6 21.9 
0.085 12.' 1'.9 23.4 
0.0'0 13.9 21.2 24.9 
0.095 1S.0 22.6 26.3 
0.100 16.1 23.9 27.8 
0.10S 17.2 2S.2 29.3 
0.110 18.3 26.6 30.7 
0.11' U.4 28.0 32.2 
0.120 20.6 2'.3 3).7 
0.12S 21.7 30.1 35.2 
0.130 22.' 32.0 36.6 
O.13S 24.0 33.4 38.1 
0.140 2S.2 3 •• 8 39.6 
0.145 26.4 36.2 41.1 
0.150 27.S 37.S 42.111 
O.lSS 28.7 38.' 44.0 
0.11110 2'.' 40.3 45.5 
0.165 31.1 41.7 47.0 
0.170 32 •• 43.1 .a.' 
0.175 3).111 44.5 50.0 
0.180 34.8 4'.' Sl •• 
0.185 36.0 ".3 52.9 
0.190 37.3 • 8.7 54 •• 
0.195 38.5 50.1 ".9 
0.200 39.8 51.5 57.4 
0.205 41.0 '2.' 58.9 
0.210 42.3 54.3 60.4 
0.215 U., 55.7 61.8 
0.220 44.8 '7.2 63.3 
0.22S 46.1 S8.6 64.8 
0.230 .7 •• 60.0 66.3 
0.235 .8.6 61 •• 67.8 
0.240 .,., 62.8 69.3 
0.245 Sl.2 64.3 70.8 
0.250 S2.S 65.7 72.3 

't' 'STD' 'AQL' 'UCL' 

g:~~= :::r 67.1 13.8 
68.S 7S.3 

0.265 S6 •• 70.0 76.7 
0.270 57.8 71.4 78.2 
0.275 ".1 72.8 79.7 
0.280 60.4 74.3 81.2 
0.285 61.7 75.7 82.7 
0.290 63.0 77.2 84.2 
0.295 64.4 78.6 8S.7 
0.300 6'.7 80.0 87.2 
0.30S 67.1 81.S 88.7 
0.310 68.4 82.' 90.2 
O.Jl' 69.7 84.4 91.7 
0.320 71.1 85.8 '3.2 
0.325 72.4 87.3 '4.7 
0.330 13.8 88.1 96.2 
o.ns 75.2 90.2 97.7 
0.340 76.5 91.6 99.2 
0.34' 77.9 ".1 100.1 
0.350 79.3 '4.' 102.2 
0.3SS 80.6 96.0 103.7 
0.360 82.0 97.' lOS.2 
O.36S 83.4 98.9 106.1 
0.370 84.8 100.4 108.2 
0.3" 86.2 101.8 109.7 
0.380 87.6 103.3 111.2 
0.385 88.9 104.8 112.7 
0.390 90.3 106.2 114.2 
0.39S '1.7 107.7 115.7 
0.400 '3.1 109.2 117.2 
0.405 94.5 110.6 118.7 
0.410 95.9 112.1 120.2 
0.41' 97.4 113.6 121.7 
0.420 98.8 11S.1 123.2 
O.42S 100.2 116.' 124.1 
0 •• 30 101.6 118.0 126.2 
0.4" 103.0 119.5 121.7 
0.440 104.' 121.0 129.2 
O.44S 105.9 122.4 130.7 
O •• SO 107.3 123.9 132.2 
0.4SS 108.7 12S •• 13).7 
0.460 110.2 126.9 135.2 
0.46' 111.6 128.4 136.7 
0.470 113.1 129.8 138.2 
0 •• 75 114.S 131.3 13'.7 
0.480 115.9 132.8 141.2 
0 •• 85 117.4 1;,4.3 142.8 
0.4'0 118.8 135.8 144.3 
0.4" 120.3 137.3 U5.8 
0.500 121.8 138.8 1".3 

,1'1 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = ~50.0 

't' 'STo' 'AQL' 'UCL' 

0.005 0.1 0.7 1.0 
0.010 0.4 l.8 2.4 
0.015 1.0 ~.O 4.0 
0.020 1.7 4.3 5.6 
0.025 2.5 5.7 7.~ 

O.O~O 3.4 7.1 8.9 
0.035· .4.4 8.5 10.6 
0.040 5.4 10.0 12.3 
0.045 6.4 11.4 U.9 
0.050 7.5 12.9 15.6 
0.055 8.6 14.4 17.3 
0.060 9.8 15.9 19.0 
0.065 10 •. 9 17 .5 20.7 
0.070 12.1 19.0 22.4 
0.075 13.4 20.5 24.1 
0.080 14.6 22.1 25.8 
0.085 15.9 23.6 27.5 
0.090 17.1 25.2 29.2 
0.095 18.4 26.8 31.0 
0.100 19.7 28.4 32.7 
0.105 21.1 29.9 34.4 
0.110 22.4 31.5 36.1 
0.115 2~.7 33.1 37.8 
0.120 25.1 34.7 ~9.6 

0.125 26.4 36.3 Ill. 3 
O.llO 27.8 37.9 43.0 
0.U5 29.2 39.6 44.7 
0.140 30.6 41.2 46.4 
0.145 32.0 42.8 48.2 
0.150 33.4 44.4 49.9 
0.155 34.8 46.0 51.6 
0.160 36.3 47.7 53.4 
0.165 37.7 49.3 55.1 
0.170 39.1 50.9 56.8 
0.175 40.6 52.6 58.6 
0.180 42.0 54.2 60.3 
0.185 43.5 55.8 62.0 
0.190 45.0 57.5 63.7 
0.195 46.4 59.1 65.5 
0.200 47.9 60.8 67.2 
0.205 49.4 62.4 69.0 
0.210 50.9 64.1 70.7 
0.215 52.4 65.8 72.4 
0.220 53.9 67.4 74.2 
0.225 55.4 69.1 75.9 
0.230 56.9 70.7 77 .6 
0.235 58.4 72.4 79.4 
0.240 60.0 74.1 81.1 
0.245 61.5 75.7 82.9 
0.250 63.0 77 .4 84.6 

't' 'STo' 'AQL' 'UCL' 

0.255 64.6 79.1 86.~ 

0.260 66.1 80.8 88.1 
0.265 67.7 82.4 89.8 
0.270 69.2 84.1 91.6 
0.275 70.8 85.8 93.3 
0.280 72.3 87.5 95.0 
0.285 73.9 89.2 96.8 
0.290 75.5 90.8 98.5 
0.295 71.0 92.5 100.3 
0.300 78.6 94.2 102.0 
0.305 80.2 95.9 103.8 
O.no 81.8 97.6 105.5 
0.315 83.3 99.3 107.3 i 

0.320 84.9 101.0 109.0 ': 

0.325 86.5 102.7 110.7 
0.330 88.1 104.4 112.5 
0.335 89.7 106.1 114.2 
0.340 91.3 107.8 116.0 
0.345 92.9 109.5 117.7 
0.350 94.6 111.2 119.5 
0.355 96.2 112.9 121.2 
0.360 97.8 114.6 123.0 
0.365 99.4 116.3 124.7 
0.370 101.0 U8.0 126.5 
0.375 102.7 119.7 128.2 
0.380 104.3 121.4 130.0 
0.385 105.9 123.1 U1.7 
0.390 107.6 124.8 133.5 
0.395 109.2 126.6 US.2 
0.400 110.9 128.3 137.0 i 

0.405 112.5 130.0 138.7 , 
0.410 114.2 U1.7 140.5 
0.415 115.8 lJ3.4 142.2 

I 0.420 117.5 135.2 144.0 
0.425 119.2 lJ6.9 145.7 
0.430 120.8 U8.6 147.5 
0.4lS 122.5 140.3 149.3 

1 0.440 124.2 142.1 151.0 
0.445 125.8 143.8 152.8 
0.450 127.5 145.5 154.5 
0.455 129.2 147.2 156.3 I 0.460 lJO.9 149.0 158.0 
0.465 132.6 150.7 159.8 
0.470 114.2 152.4 161.5 

( 0.475 135.9 154.2 163.3 
0.480 137.6 155.9 165.1 
0.485 139.3 157.6 166.8 

1 
0.490 141.0 159.4 168.6 
0.495 142.7 161.1 170.3 
0.500 144.4 162.9 172.1 



• 

• 
.I , 

• 

STATISTicAL QUALITY CONTROL lIMITS 
FILE II -- FRACTION DEFECTIVE 

N • 400.0 

't' 'STD' 'ACIL' 'UCl' 

0.005 0.1 11,8 1.2 
0.010 0.6 2.1 2.9 
0.015 1.3 3.6 4.7 

_0.020 2.2 5.1 6.6 
0.025 3.1 6.'1 8.4 
0.030 4.2 8.' 10.3 
0.0'5 5.4 10.0 12.2 
0.040 6.6 11.6 14.2 
0.045 7.8 13.' 1'.1 
O.~O 9.1 15.1 18.0 
O. 55 10 •• 16.8 20.0 
0.060 U.8 18.5 21.9 
0.065 13.2 20.' 2'.9 
0.070 14.6 22.1 25.8 
0.075 16.0 2'.8 27.8 
0.080 17.5 2'.6 29.7 
0.085 18.9 21 •• 31.1 
0.090 20.4 29.2 :U.6 
0.095 21.9 n.o ".6 
0.100 2'.5 '2.9 3,7.6 
0.105 25.0 34.7 39.' 
0.110 26.6 36.' 41.5 
0.115 28.1 '8.' .,., 
0.120 29.7 40.2 .5.4 
0.125 31.3 42.0 47.4 
0.130 32.9 43.9 49.4 
0.ll5 34.5 45.7 51.' 
0.140 ".1 47.6 53.' 
0.145 ,7.7 49 •• 55.' 
0.150 ".4 51.' 57.' 
0.155 41.0 53.2 59.2 
0.160 42.7 55.0 61.2 
0.165 .4.4 56.9 "'.2 
0.170 46.0 58.8 65.2 
0.175 47.7 60.7 67.2 
0.180 49 •• 62.6 69.1 
0.185 51.1 64.4 11.1 
0.190 52.8 66.' 7).1 
0.195 54.5 68.2 75.1 
0.200 56.2 70.1 . 77.1 
0.205 57.9 72.0 19.0 
0.210 59.7 ".9 81.0 
0.215 61 •• 75.8 8'.0 
0.220 "'.1 77.7 85.0 
0.225 64.9 79.6 87.0 
0.230 66.6 81.5 89.0 
0.2'5 68.4 8,.4 91.0 
0.240 70.1 85.' ".0 
0.245 71.9 87.' 94.9 
0.250 73.7 89.2 9'.9 

't' 'STD' .• ' 'UCl' 

O~~55 75.4 :~:~ ".9 
0.260 77.2 100.9 
0.265 79.0 94.9 102.9 
0.270 80.8 ".9 104.9 
0.275 82.6 98.8 106.9 
0.280 84." 100.7 108.9 
0.285 86.2 102.' 110.9 
0.290 88.0 10".' 112.9 
0.295 89.8 106.5 114.9 
0.'00 91.6 108 •• 116.8 
0.'05 93.5 110.4 118.8 
o.no 95.3 112.3 120.8 
0.n5 97.1 u,., 122.8 
0.'20 98.9 116.2 124.8 
0.'2' 100.8 118.1 126.a 
0.330 102.6 120.1 128.8 
0.33' 104.' 122.0 130.8 
0.'40 106.' 124.0 132.8 
0."'" 108.2 12'.9 134.8 
0.3'0 110.0 121.9 136.8 
0."5 111.9 129.8 138.8 
0.360 113.7 131.8 140.8 
0.365 115.6 133.7 142.8 
0.370 117.5 135.7 144.8 
0.n5 119.' 137.6 146.8 
0.380 121.2 139.6 148.8 
0.385 12'.1 141.' 150.8 
0.390 125.0 143.5 152.8 
0.'" 126.9 14'.' 15 •• 8 
0.400 128.8 141.5 15'.8 
0.405 130.7 149.4 158.8 
0.410 132.' 151.4 1'0.8 
0.415 13 •• 5 153 •• 1'2.8 
0.420 136 •• 155.3 164.8 
0 •• 25 138.~ 157.' 166.8 
0.430 1.0.2 159.' 168.8 
0.4" 1.2.1 1,1.2 170.8 
0.440 144.0 1"'.2 172.8 
0.445 145.9 165.2 174.8 
0.450 147.9 167.2 176.8 
0.455 149.8 169.2 178.8 
0 •• 60 151.7 171.1 180.8 
0.465 153.7 173.1 182.8 
0.470 1".6 _ 175.1 18 •• 9 
0.475 151.5 171.1 186.9 
0 •• 80 159.5 179.1 188.9 
0.485 161.4 181.1 190.9 
0.490 1"'.4 183.0 192.9 
0.495 165.' 185.0 19 •• 9 
0.500 167.' 187.0 196.9 



• 

• 

• 

s.t,fSriCAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 450.0 

't' 'STO' 'AQL' 'UCL' 

0.005 0.2 1.0 T.4 
0.010 0.7 2.5 3.3 
0.015 1.6 4.1 5.4 
0.020 2.6 5.9 7.5 
0.025 3.8 7.7 9.6 
0.030 5.1 9.5 11.8 
0.035 6.4 11.4 13.9 
0.040 7.8 13.3 16.1 
0.045 9.2 15.3 18.3 
0.050 10.7 17.2 20.4 
0.055 12.3 19.2 22.6 
0.060 ' 13.8 21.2 24.8 
0.065 15.4 23.2 27.0 
0.070 17 .1 25.2 29.2 
0.075 18.7 27.2 31.4 
0.080 20.4 29.2 33.6 
0.085 22.1 31.2 35.8 
0.090 23.8 33.3 38.0 
0.095 25.5 35.3 40.2 
0.100 27.3 37.4 42.4 
0.105 29.0 39.5 44.7 
0.110 30.8 41.5 46.9 
0.115 32.6 43.6 49.1 
0.120 34.4 45.7 51.3 
0.125 36.2 47.8 53.5 
0.130 38.0 49.8 55.7 
0.135 39.9 51.9 58.0 
0.140 41.7 54.0 60.2 
0.145 43.6 56.1 62.4 
0.150 45.5 58.2 64.6 
0.155 47.3 60.4 66.9 
0.160 49.2 62.5 69.1 
0.165 51.1 64.6 71.3 
0.170 53.0 66.7 73.5 
0.175 54.9 68.8 75.8 
0.180 56.9 71.0 78.0 
0.185 58.8 73.1 80.2 
0.190 60.7 75.2 82.5 
0.195 62.7 77.3 84.7 
0.200 64.6 79.5 86.9 
0.205 66.6 81.6 89.2 
0.210 68.5 83.8 91.4 
0.215 70.5 85.9 93.6 
0.220 72.5 88.1 95.9 
0.225 74.4 90.2 98.1 
0.230 76.4 92.4 100.3 
0.235 78.4 94.5 102.6 
0.240 80.4 96.7 104.8 
0.245 82.4 98.8 107.0 
0.250 84.4 101. 0 109.3 

't' 'STO' 'AQL' 'UCL 

0.255 86.4 103.2 111.5 
0.260 88.5 105.3 113.8 
0.265 90.5 107.5 116.0 
0.270 92.5 109.7 118.2 
0.275 94.5 111.8 120.5 
0.280 96.6 114.0 122.7 
0.285 98.6 ·116.2 125.0 
0.290 100.7 118.4 127.2 
0.295 102.7 120.5 129.4 
0.300 104.8 122.7 131.7 
0.305 106.8 124.9 133.9 
0.310 108.9 127.1 136.2 
0.315 111.0 129.3 138.4 
0.320 113.1 131.5 140.7 
0.325 115.1 133.6 142.9 
0.330 117.2 135.8 145.2 
0.335 119.3 138.0 147.4 
0.340 121.4 140.2 149.6 
0.345 123.5 142.4 151.9 
0.350 125.6 144.6 154.1 
0.355 127.7 146.8 156.4 
0.360 129.8 149.0 158.6 
0.365 131.9 151.2 160.9 
0.370 134.0 153.4 163.1 
0.375 136.1 155.6 165.4 
0.380 138.3 157.8 167.6 
0.385 140.4 160.0 169.9 
0.390 142.5 162.3 172.1 I 0.395 144.7 164.5 174.4 
0.400 146.8 166.7 176.6 I 
0.405 148.9 168.9 178.9 

j 0.410 151.1 171.1 181.1 
0.415 153.2 173.3 183.4 
0.420 155.4 175.5 185.6 

, 

0.425 157.5 177.8 187.9 I 
0.430 159.7 180.0 190.1 

Ii 0.435 161.9 182.2 192.4 
0.440 164.0 184.4 194.6 
0.445 166.2 186.7 196.9 
0.450 168.4 188.9 199.2 
0.455 170.5 191.1 201.4 
0.460 172.7 193.3 203.7 
0.465 174.9 195.6 205.9 
0.470 177 .1 197.8 208.2 
0.475 179.3 200.0 210.4 I 0.480 181.5 202.3 212.7 
0.485 183.7 204.5 214.9 
0.490 185.9 206.8 217.2 
0.495 188.1 209.0 219.5 

1 0.500 190.3 211.2 221.7 

t11 



• 

• 

• 

STATISTicAL QUALITY CONTROL lIMITS 
FILE II -- FRACTION OEFECTIVE 

N .. .5 •• 0 

't' 'STO' 'AQL' 'UCl' 

~:g~~ 0.2 1.0 1 •• 
0.8 2.5 3 •• 

0.015 1.6 •• 2 5 •• 
0.020 2.7 5.9 7.6 
0.025 '.9 7.8 9.7 
0.030 '.1 9.6 11.9 
0.0'5 6 • .5 11.5 1-'.1 
0.0.0 -7.9 13.5 16.2 
0.045 9.4 15 •• 18 •• 
0.050 10.9 17 •• 20.6 
0.055 12 •• 19 •• 22.8 
0.060 14.0 21 •• 25.1 
0.065 15.6 23 •• 27.) 
0.070 17.3 25 •• 29.5 
0.075 18.9 27 •• :n.7 
0.080 20.6 29.5 ".9 
0.085 22.' .n.5 )6.2 
0.090 2 •• 1 33.6 38 •• 
0.095 25.8 '5.7 .0.6 
0.100 27.6 ,7.8 42.8 
0.105 2'.4 39.8 .5.1 
0.110 31.1 41.9 47.) 
0.115 33.0 44.0 49.5 
0.120 ) •• 8 46.1 51.8 
0.125 )6.6 48.2 5 •• 0 
0.130 38.5 50.) 56.3 
0.135 40.3 52 •• 58.' 
0.1.0 42.2 54.6 60.7 
0.1.5 ••• 1 56.7 6'.0 
0.150 "'.9 58.8 65.2 
0.155 47.8 60.9 67.5 
0.160 .9.7 63.1 69.7 
0.165 51.7 65.2 72.0 
0.170 53.6 67.3 n.2 
0.175 55.5 "., 76.5 
0.180 57.5 71.6 78.7 
0.185 59 •• 73.8 81.0 
0.190 61 •• 75.9 83.2 
0.195 63.3 78.1 85.' 
0.200 65.3 80.2 87.7 
0.205 67.3 82 •• 90.0 
0.210 69.2 8 •• 6 92.2 
0.215 71.2 86.7 9 •• 5 
0.220 73.2 88.9 96,7 
0.225 75.2 91.1 99.0 
0.230 77.2 93.2 101.2 
0.235 79.2 95 •• 103.5 
0.2.0 81.2 97.6 105.7 
0.2.5 8'.3 99.8 108.0 
0.250 85.3 101.9 110.3 

't' 'STO' 'AQl' 'UCL' 

0.255 87.3 10 •• 1 112.5 
0.260 89 •• 106.3 11 •• 8 
0.265 91 •• 108.' 117.0 
0.270 93.5 110.7 119.3 
0.275 95.5 112.9 121.6 
0.280 97.6 11'.1 123.8 
0.28' 99.6 117.3 126.1 
0.290 101.7 119.' 128.3 
0.295 103.8 121.7 130.6 
O.lDO 105.8 12).9 132.9 
0.lD5 107.9 126.1 115.1 
0.)10 110.0 128.) 137 •• 
0.)15 112.1 130.5 11'.7 
0.'20 11 •• 2 132.7 141.9 
0.325 116.) 13 •• 9 144.2 
0.330 118 •• 137.1 146.5 
D.'" 120.5 139.) 1.8.7 
0.340 122.6 141.5 151.0 
0.3.' 12 •• 7 143.7 15).) 
0.350 126.8 1-'6.0 155.5 
0.355 129.0 148.2 157.8 
0.)60 1:n.1 150.4 160.1 
0.365 13).2 152.6 162.) 
0.370 135.4 15 •• 8 164.6 
0.375 137.5 157.1 166.9 
0.380 139.6 159.3 169.1 
0.)85 141.8 161.5 171 •• 
0.)90 143.9 163.8 173.7 
0.395 146.1 166.0 175.9 
0 •• 00 148.2 168.2 178.2 
0 •• 05 150 •• 170.5 180.5 
0.410 152.6 172.7 182.8 
0 •• 15 154.7 17 •• 9 185.0 
0 •• 20 156.9 177.2 187.) 
0.425 159.1 179.4 189.6 
0.430 161.) 181.6 191.' 
0.435 163.4 183.9 1' •• 1 
0.440 165.6 186.1 196 •• 
0 •• .., 167.8 181 •• 198.7 
0 •• 50 170.0 190.6 200.9 
0 •• " 172.2 112.' 203.2 
0 •• 60 In •• 1".1 205.5 
0 •• " 176.6 197.4 207.8 
0.470 178.8 199.6 210.0 
0.4" 181.0 201.9 212.3 
0 •• 80 183.2 20 •• 1 21 •• 6 
0 •• 85 185.5 206 •• 216.9 

. 0 •• 90 187.7 208.7 219.1 
0 •• " 189.9 210.' 221 •• 
0.500 192.1 213.2 223.7 



• 

• 

• 

STATISTicAL QUALITY CONTROL lIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 500.0 

't' 'STO' 'AQl' 'UCl' 

0.005 0.2 1.1 1.6 
0.010 0.9 2.8 ).8 
0.015 1.9 4.7 6.1 
0.020 ).1 6.7 8.4 
0.025 4.5 8.7 10.8 
0.0)0 5.9 10.8 B.2 
0.0)5 7.5 12.9 15.6 
0.04!}: 9.1 15.0 18.0 
0.045 10.7 17.2 20.4 
0.050 12.4 19.4 22.9 
0.055 14.2 21.6 25.) 
0.060 16.0 2).8 27.7 
0.065 17 .8 26.0 )0.2 
0.070 19.6 28.) n.6 
0.075 21.5 )0.5 )5.1 
0.080 2).4 )2.8 )7.5 
0.085 25.) )5.1 40.0 
0.090 27.2 )7.4 42.4 
0.095 29.2 )9.6 44.9 
0.100 )1.1 41.9 47.) 
0.105 )).1 44.2 49.8 
0.110 )5.1 46.6 52.) 
0.115 )7.1 48.9 54.7 
0.120 )9.2 51.2 57.2 
0.125 41.2 5).5 59.7 
O.BO 4).) 55.8 62.1 
0.135 45.) 58.2 64.6 
0.140 47.4 60.5 67.1 
0.145 49.5 62.9 69.5 
0.150 51.6 65.2 72.0 
0.155 5).7 67.6 74.5 
0.160 55.8 69.9 77.0 
0.165 58.0 72.) 79.4 
0.170 60.1 74.6 81.9 
0.175 62.2 77 .0 84.4 
0.180 64.4 79.4 86.9 
0.185 66.6 81.7 89.) 
0.190 68.7 84.1 91.8 
0.195 70.9 86.5 94.) 
0.200 H.l 88.9 96.8 
0.205 75.3 91.3 99.) 
0.210 77.5 9).7 101.7 
0.215 79.7 96.0 104.2 
0.220 81.9 98.4 106.7 
0.225 84.1 100.8 109.2 
0.2)0 86.) 10).2 111.7 
0.2)5 88.6 105.6 114.2 
0.240 90.8 108.0 116.7 
0.245 9).0 110.4 119.1 
0.250 95.3 112.8 121.6 

't' 'STo' 'AQl' 'UCl 

0.255 97.5 115.) 124.1 
0.260 99.8 117.7 126.6 
0.265 102.1 120.1 129.1 
0.270 104.) 122.5 B1.6 
0.275 106.6 124.9 B4.1 
0.280 108.9 127.) B6.6 
0.285 111.2 129.8 139.1 
0.290 IB.5 In.2 141.5 
0.295 115.7 B4.6 144.0 
0.)00 118.0 137.0 146.5 
0.)05 120.) 139.5 149.0 
0.)10 122.7 141.9 151.5 
0.)15 125.0 144.) 154.0 
o.no 127.) 146.8 156.5 
0.n5 129.6 149.2 159.0 
0.))0 131.9 151.6 161.5 
0.))5 134.) 154.1 164.0 
0.)40 136.6 156.5 166.5 
0.)45 138.9 159.0 169.0 
0.)50 141.) 161.4 171.5 
0.)55 14).6 16).9 174.0 
0.)60 146.0 166.) 176.5 
0.)65 148.) 168.8 179.0 
0.)70 150.7 171.2 181.5 
0.)75 15).0 IH.7 184.0 
0.380 155.4 176.1 186.5 
0.)85 157.8 178.6 189.0 
0.)90 160.2 181.0 191.5 
0.)95 162.5 18).5 194.0 
0.400 164.9 186.0 196.5 1 0.405 167.) 188.4 199.0 
0.410 169.7 190.9 201.5 
0.415 172.1 19).3 204.0 , 
0.420 174.5 195.8 206.5 I 

0.425 176.9 198.) 209.0 I 0.4)0 179.) 200.8 211.5 
0.4)5 181. 7 20).2 214.0 
0.440 184.1 205.7 216.5 
0.445 186.5 208.2 219.0 

I 0.450 189.0 210.6 221.5 
0.455 191.4 213.1 224.0 
0.460 19).8 215.6 226.5 I 
0.465 196.2 218.1 229.0 I 0.470 198.7 220.6 2)1.5 
0.475 201.1 22).1 2)4.0 
0.480 20).6 225.5 2)6.5 
0.485 206.0 228.0 2)9.0 
0.490 208.5 2)0.5 241.5 
0.495 210.9 23:5.0 244.0 
0.500 213.4 2)5.5 246.5 



• 

• 

• 

STAfISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N • 6S0 0 . 
't' 'STO' 'AQL' 'UCL' 

O.OOS 0.4 1.6 2.2 
0.010 1.S ).9 S.2 
0.015 ).0 6.5 8.2 
0.020 4.8 9.1 11.' 
0.02S 6.7 11.8 14.4 
0.0)0 8.7 14.6 17.5 
0.0)5 10.9 17 •• 20.7 
O.G.O 13.1· 20.2 23.8 
0.045 15 •• 23.1 27.0 
0.050 17.7 26.0 30.2 
0.055 20.1 28.9 )).3 
0.060 22.S 31.8 36.5 
0.065 25.0 3 •• 8 '9.7 
0.070 27.5 :n.7 42.9 
0.075 30.0 40.7 46.1 
0.080 32.6 4).7 49.3 
0.885 35.2 .6.1 52.S 
0."0 37.8 49.7 55.7 
0.0" 40 •• 52.7 58.9 
0.100 4).0 55.7 62.1 
0.105 45.7 58.7 '5.3 
0.110 48 •• 61.8 68.5 
0.115 51.1 64.8 71.7 
0.120 53.8 67.9 74.9 
0.125 56.5 70.9 78.1 
0.130 59.3 74.0 81.3 
0.1)5 62.1 77.0 84.5 
0.140 64.8 80.1 87.7 
O.14S 67.6 83.2 91.8 
0.150 70.4 86.3 9 •• 2 
0.155 73.2 89.3 97.4 
0.160 76.0 92 •• 100.6 
0.165 78.9 ".5 103.8 
0.170 81.7 98.6 107.1 
0.175 84.6 101.7 110.3 
0.180 87.4 104.8 113.5 
0.185 90.3 107.9 11'.7 
0.190 '3.2 111.0 120.0 
0.1" 96.0 114.1 123.2 
0.200 98.9 117.3 126.4 
0.285 101.8 120 •• 129.6 
0.210 10 •• 8 123.5 132.9 
0.215 107.7 126.6 136.1 
0.220 110.' 129.8 139.' 
0.225 ll3.5 132.9 142.6 
0.2)0 116.5 136.0 145.8 
0.235 ll9 •• 1".2 149.0 
0.240 122.4 142.3 152.) 
0.2.5 125.3 145.4 155.5 
0.250 128.3 148.6 158.7 

't' 'STO' 'AQI.' 'UCL; 

0.255 131.' 151.7 162.0 
0.260 13 •• 2 154.9 165.2 
0.265 137.2 158.0 168.4 
0.270 140.2 161.2 171.7 
0.27S 14).2 164.' 174.9· 
0.280 146.2 167.5 178.1 
0.285 149.2 170.7 181.4 
0.290 152.2 173.8 184.6 
0.295 155.' 177.0 187.9 
0.)00 158.3 180.2 191.1 
0.3OS 161.3 18).3 194.' 
0.310 164.3 186.5 1'7.6 
0.315 167.4 1".7 200.' 
0.320 170.4 192.9 204.1 
0.'25 17).5 196.8 287.3 
0.))0 176.5 19'.2 210.6 
0.'35 179.6 202.4 213.8 
0.).\0 182.7 205.6 217.0 
0.345 185.7 208.8 228.' 
0.350 188.8 212.0 223.5 
0.355 191.9 215.2 226.8 
0.360 1".0 218.3 2)0.0 
0.)65 198.1 221.5 2)).3 
0.)70 201.2 224.7 236.5 
0.375 204.' 227.9 2".8 
0.380 207.4 2)1.1 24).0 
O.,as 210.5 23 •• ' 246.3 
0.3!itO 213.6 237.5 2.9.S 
O.)9S 216.7 2.0.7 252.8 
0 •• 00 219.8 24*.0 256.0 
0.4" 22'.0 247.2 259.3 
0.410 226.1 250.4 262.5 
0.415 229.2 25].6 265.8 
0.420 2)2.4 256.8 269.0 
0.425 235.5 2'0.0 272.3 
O.UO 238.7 263.2 275.5 
0.U5 241.8 266.4 278.' 
0.440 245.0 269.7 282..0-
0.445 248.1 272.9 285.3 
0.450 251.3 276.1 288.5 

0 •• " 254.5 279.' 291.8 
0.460 257.6 282.6 295.8 
0.4" 260.8 285.8 298.3 
0.470 264.0 289.8 '01.6 
0.475 267.2 292.3 304.' 
0.480 270.4 295.5 308.1 
0.485 273.' 298.7 '11.) 
0.490 276.8 302.0 314.6 
0.4" 280.0 305.2 )17.8 
O.SOo 28).2 308.4 321.1 



• 

• 

• 

-- ._- .. -.. -~ 
STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 700.0 

't' 'STO' 'AQL' 'UCL' 

0.UU5 0.4 1.8 2.4 
0.010 1.7 4.3 5.6 
0.015 3.4 7.1 8.9 
0.020 5.3 9.9 12.2 
0.025 7.4 12.9 15.6 
0.030 9.7 15.9 19.0 
0.035 12.0 18.9 22.4 
0.040 14.5 22.0 25.8 
0.045 17.0 25.1 29.2 
0.050 19.5 28.2 32.6 
0.055 22.1 31.4 36.0 
0.060 24.8 34.5 39.4 
0.065 27.5 37.7 42.9 
0.070 30.2 40.9 46.3 
0.075 32.9 44.1 49.7 
0.080 35.7 47.4 53.2 
0.085 38.5 50.6 56.6 
0.090 41.4 53.8 60.1 
0.095 44.2 57.1 63.5 
0.100 47.1 60.3 67.0 
0.105 50.0 63.6 70.4 
0.110 52.9 66.9 73.9 
0.115 55.8 70.2 77.3 
0.120 58.8 73.5 80.8 
0.125 61. 7 76.8 84.3 
0.130 64.7 80.1 87.7 
0.135 67.7 83.4 91.2 
0.140 70.7 86.7 94.6 
0.145 73.7 90.0 98.1 
0.150 76.8 93.3 101.6 
0.155 79.8 96.6 105.0 
0.160 82.9 100.0 108.5 
0.165 85.9 103.3 112.0 
0.170 89.0 106.6 115.5 
0.175 92.1 110.0 118.9 
0.180 95.2 113.3 122.4 
0.185 98.3 116.7 125.9 
0.190 101.4 120.0 129.3 
0.195 104.5 123.4 132.8 
0.200 107.7 126.8 136.3 
0.205 110.8 130.1 139.8 
0.210 114.0 133.5 143.3 
0.215 117.1 136.9 146.7 
0.220 120.3 140.2 150.2 
0.225 123.4 143.6 153.7 
0.230 126.6 147.0 157.2 
0.235 129.8 150.4 160.7 
0.240 133.0 153.8 , 164.1 
0.245 136.2 157.1 167.6 
0.250 139.4 160.5 171.1 

't' 'STO' 'AQL' 'UCL 

0.255 142.6 163.9 174.6 
0.260 145.8 167.3 178.1 
0.265 149.1 170.7 181.6 
0.270 152.3 174.1 185.0 
0.275 155.5 177.5 188.5 
0.280 158.8 180.9 192.0 
0.285 162.0 184.4 195.5 
0.290 165.3 187.8 199.0 
0.295 168.6 191.2 202.5 
0.300 171.8 194.6 206.0 
0.305 175.1 198.0 209.5 
0.310 178.4 201.4 213.0 
0.315 181.7 204.9 216.4 
0.320 184.9 208.3 219.9 
0.325 188.2 211.7 223.4 
0.330 191.5 215.1 226.9 
0.335 194.8 218.6 230.4 
0.340 198.2 222.0 233.9 
0.345 201.5 225.4 237.4 
0.350 204.8 228.9 240.9 
0.355 208.1 232.3 244.4 
0.360 211.4 235.7 247.9 
0.365 214.8 239.2 251.4 
0.370 218.1 242.6 254.9 
0.375 221.5 246.1 258.4 
0.380 224.8 249.5 261.9 
0.385 228.2 253.0 265.4 
0.390 231.5 256.4 268.9 
0.395 234.9 259.9 272.4 
0.400 238.3 263.3 275.9 I 
0.405 241.6 266.8 279.4 
0.410 245.0 270.3 282.9 
0.415 248.4 273.7 286.4 , 
0.420 251.8 277 .2 289.9 
0.425 255.2 280.6 293.4 , 
0.430 258.6 284.1 296.9 
0.435 262.0 287.6 300.4 
0.440 265.4 291.0 303.9 I 0.445 268.8 294.5 307.4 
0.450 272.2 298.0 310.9 
0.455 275.6 301.5 314.4 

I 0.460 279.0 304.9 317.9 
0.465 282.5 308.4 321.4 , 

0.470 285.9 311.9 324.9 
0.475 289.3 315.4 328.4 
0.480 292.8 318.9 331.9 
0.485 296.2 322.4 335.4 
0.490 299.7 325.8 338.9 , 
0.495 303.1 329.3 342.4 
0.500 306.6 332.8 345.9 j 

\~I 
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STATISTiCAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION OEFECTIYE 

N • 550.0 

't' 'STO' 'AQL' 'UCt.' 

tg~~ t~ 1.~ 1.8 
'.2 •• 2 

0.01.5 2.' ,., 6.8 
0.020 '.7 7.' $I •• 
0.025 5.2 9.7 12.0 
0.0'0 6.8 12.0 1 •• 6 
0.0" 8.6 14 •• 17.3 
0.0.0 10 •• 16.8 20.0 
0.04' 12.2 19.2 22.6 
0.0'0 14.2 21.6 2'.' 
0.055 16.1 24.0 28.0 
0.060 18.1 26.' '0.7 
0.065 20.1 28.9 ll.' 
0.070 22.2 31 •• '6.0 
0.07' 2 •• ' "., 38.7 
0.080 26 •• 36 •• 41.4 
0.0" 28.5 '8.' 4 •• 1 
0.090 )0.7 41.5 .6.8 
0.095 32.9 44.0 .9.5 
0.100 ".1 .6.5 '2.2 
0.105 37.' 49.1 55.0 
0.110 ".5 '1.6 '7.7 
0.115 41.7 5 •• 2 60 •• 
0.120 44.0 56.7 6.J.l 
0.12' .6.' " • .J 65.8 
0.130 48.6 61.9 68.' 
0.135 50.9 6 ••• 71.2 
0.140 ".2 67.0 74.0 
0.14' 5'.' ".6 76.7 
0.1'0 '7.8 72.2 79 •• 
0.1" 60.2 7 •• 8 82.1 
0.160 62.5 77 •• 84.8 
0.165 64.9 80.0 87.6 
0.170 67.2 82.6 90 • .J 
0.17' ".6 8'.2 9'.0 

.0.180 72.0 87.8 95.7 
0.18' 74.4 90.4 98.5 
0.190 76.8 93.1 101.2 
0.1" 79.2 95.7 103.9 
0.200 81.6 98.' 106.7 
0.20' 8 •• 1 100.' 109 •• 
0.210 86.' 10'.6 112.1 
0.215 88.9 106.2 114.' 
0.220 91 •• 108.9 117.6 
0.22' ".8 Ill.' 120.' 
0.230 96.3 11 •• 1 123.0 
0.235 98.8 116.8 125.8 
0.240 101.3 119 •• 128.5 
0.245 101.7 122.1 111.3 
0.250 106.2 124.7 U4.0 

't' 'STO' 'AQI..' 'UCL' 

0.2" 108.7 127 •• p6.7 
0.260 111.2 130.0 139.5 
0.265 113.7 1)2.7 1.2.2 
0.270 116.2 13' •• 14 •• 9 
0.27' 118.7 138.0 1.7.7 
0.280 121.' 140.7 150 •• 
0.28' 123.8 143 •• 153.2 
0.2'0 126.3 146.0 15'.9 
0.2" 128.8 148.7 158.6 
0.'00 131 •• 151 •• 161 •• 
0.'0' 13'.9 154.1 164.1 
0.1l0 136.' 156.7 166.9 
O.ll' 139.0 1" •• 169.6 
0.320 141.6 162.1 172.4 
0.'25 144.2 164.8 175.1 
O.llO 146.7 167.' 117.8 
0.335 14'.' 170.2 180.6 
0.).0 151.' 172.8 1".) 

I 0.34' 154.5 175.5 186.1 
! 0.350 157.0 178.2 188.8 

0.'" 1".6 180.9 191.6 
i 0.'60 162.2 183.6 19 •• ' 
I 0.365 16 •• 8 186 • .J 197.1 

/1 0.:570 167.4 189.0 199.8 
1 0.'75 170.0 1'1.7 202.6 

II 0.380 172.7 19 ••• 20' • .J 
I 0.'8' 17'.' 197.1 208.1 

0.390 177.' 199.8 210.8 
I 0.'" 180.' 202.' 213.6 

0.400 18).1 20' • .J 216.3 

" 

0.405 18'.8 208.0 219.1 
0.410 188 •• 210.7 221.8 
0 •• 1.5 191.1 213.4 224.6 
0.420 193.7 216.1 227.' 
0.425 196.4 218.8 230.1 
0 •• "0 199.0 221.5 2'2.8 
0 •• 3' 201.7 22 •• ' 235.6 
0."0 20 •• ' 227.0 238.3 
D ... ' 207.0 22'.7 241.1 
0.4'0 209.7 232 •• 243.8 
0.4" 212.' 2.J'.2 246.6 
0.460 215.0 237.9 24'.3 
0 •• 65 217.7 2.0.6 2'2.1 
0.470 220 •• 24'.4 254.8 
0.47' 22'.1 2.6.1 2,7.6 
0.480 225.8 2.8.8 260.4 
0.4" 228.4 2'1.6 26'.1 
0.490 231.1 254.' 265.9 
0 •• " 2ll.9 257.0 268.6 
0.'00 2'6.6 2".8 271 •• 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 600.0 

't' 'STO' 'AQV 'UCL' 

0.005 0.3 1.4 2.0 
0.010 1.3 3.6 4.7 
0.015 2.6 5.9 7.5 
0.020 4.2 8.3 10.3 
0.025 5.9 10.8 13.2 
0.030 7.8 13.3 16.1 
0.035 . 9.7 15.9 19.0 
0.040 . 11.7 18.5 21.9 
0.045 13.8. 21.1 24.8 
0.050 15.9 23.8 27.7 
0.055 18.1 26.5 30.6 
0.060 20.3 29.2 33.6 
0.065 22.5 31.9 36.5 
0.070 24.8 34.6 39.5 
0.075 27.1 37.3 42.4 
0.080 29.5 40.1 45.3 
0.085 31.8 42.8 48.3 
0.090 34.2 45.6 51.2 
0.095 36.6 48.3 54.2 
0.100 39.0 51.1 57.2 
0.105 41.5 53.9 60.1 
0.110 43.9 56.7 63.1 
0.115 46.4 59.5 66.0 
0.120 48.9 62.3 69.0 
0.125 51.4 65.1 72.0 
0.130 53.9 67.9 74.9 
0.135 56.4 70.7 77.9 
0.140 59.0 73.6 80.8 
0.145 61.5 76.4 83.8 
0.150 64.1 79.2 86.8 
0.155 66.7 82.1 89.8 
0.160 69.2 84.9 92.7 
0.165 71.8 87.7 95.7 
0.170 74.4 90.6 98.7 
0.175 77 .1 93.5 101.6 
0.180 79.7 96.3 104.6 
0.185 82.3 99.2 107.6 
0.190 85.0 102.0 110.6 
0.195 87.6 104.9 113.6 
0.200 90.3 107.8 116.5 
0.205 92.9 110.7 119.5 
0.210 95.6 113.5 122.5 
0.215 98.3 116.4 125.5 
0.220 101.0 119.3 128.5 
0.225 103.7 122.2 131.4 
0.230 106.4 125.1 134.4 
0.235 109.1 128.0 137.4 
0.240 111.8 130.9 140.4 
0.245 114.5 133.7 143.4 
0.250 117.2 136.6 146.4 

't' 'STO' 'AQL' 

0.255 120.0 139.5 
0.260 122.7 142.5 
0.265 125.4 145.4 
0.270 128.2 148.3 
0.275 130.9 151.2 
0.280 133.7 154.1 
0.285 136.5 157.0 
0.290 139.2 159.9 
0.295 142.0 162.8 
0.300 144.8 165.8 
0.305 147.6 168.7 
0.310 150.4 171.6 
0.315 153.2 174.5 
0.320 !S6.D 177.5 
0.325 158.8 180.4 
0.330 161.6 183.3 
0.335 164.4 186.3 
0.340 167.2 189.2 
0.345 170.1 192.1 
0.350 172.9 195.1 
0.355 175.7 198.0 
0.360 178.6 201.0 
0.365 181.4 203.9 
0.370 184.3 206.9 
0.375 187.1 209.8 
0.380 190.0 212.8 
0.385 192.8 215.7 
0.390 195.7 218.7 
0.395 198.6 221.6 
0.400 201.5 224.6 
0.405 204.3 227.5 
0.410 207.2 230.5 
0.415 210.1 233.5 
0.420 213.0 236.4 
0.425 215.9 239.4 
0.430 218.8 242.4 
0.435 221.7 245.3 
0.440 224.6 248.3 
0.445 227.5 251.3 
0.450 230.4 254.3 
0.455 233.4 257.2 
0.460 236.3 260.2 
0.465 239.2 263.2 
0.470 242.1 266.2 
0.475 245.1 269.2 
0.480 248.0 272.1 
0.485 251.0 275.1 
0.490 253.9 278.1 
0.495 256.9 281.1 
0.500 259.8 284.1 

'UCl' 

149.3 
152.3 
155.3 ' 
158.3, 
161.3 
164.3 
167.31 
170.3 
173.3 
176. 2 i 179.2 
182.2 
185.2 
188.2 
191.2 
194.2 
197.2 
200.2 
203.2 
206.2 
209.2 
212.2 
215.2 
218.2 
221.2 
224.2 
227.2 
230.2 
233.2 
236.2 
239.2 
242.2 
245.2 
248.2 
251.2 
254.2 
257.2 
260.2 
263.2 
266.2 
269.2 
272.2 
275.2 
278.2 
281.2 
284.2 
287.2 
290.2 
293.2 
296.2 

" , 

i I ii , 
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STATISTicAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

H • 7S0.0 

't' 'STO' 'AQL' 'UCl' 

0.005 0.5 1.9 2.7 
0.010 1.9 4.7 6.1 
O.OlS 3.8 7.7 9.6 
0.020 S.' 1U.8 13.2 
0.025 8.2 13.' 16.8 
0.030 1U.7 17.2 20.4 
0.035 13.2 20.5 24.1 
0.040 15.9 23~a 27.7 
0.04' 18.6 27.1 31.4 
O.OSO 21.4 lO.' 35.0 
0.055 24.2 33.9 la.7 
0.060 27.1 37.3 42.4 
0.065 30.0 40.7 46.0 
0.070 32.9 44.1 49.7 
0.075 35.9 47.6 53.4 
0.080 38.9 51.0 57.1 
0.085 41.9 54.5 60.8 
0.090 43.0 58.0 '4.5 
0.095 48.1 61.5 68.2 
0.100 51.2 65.0 71.9 
0.10.5 54.l 6a.5 75.6 
0.110 57.4 72.0 79.3 
0.115 60.' 7S.' a3.0 
0.120 63.a 79.1 86.7 
0.12' ·67.0 82.6 90.4 
0.1l0 70.2 86.1 94.1 
0.135 73.4 a9.7 97.8 
0.140 76.7 93.3 101.5 
O.14S 79.9 96.8 105.3 
0.150 83.2 100.4 109.0 
0.1" 86.' 103.' 112.7 
0.160 89.7 107.5 116.4 
0.165 9J.0 111.1 120.1 
0.170 ".4 U4.7 123.9 
0.17,5 99.7 118.3 127.6 
0.180 103.0 121.' 131.3 
0.18S 106 •• 125.5 13S.0 
0.190 109.7 129.1 138.7 
0.1" 113.1 132.7 142.' 
0.200 116 •• 136.3 146.2 
0.205 119.8 13'.' 14'.' 
0.210 123.2 143.5 153.6 
0.215 126.6 147.1 157.4 
0.220 130.0 lSO.7 161.1 
0 .• 225 133 •• 154.4 164 •• 
0.230 136.8 158.0 168.6 
0.235 140.3 161.6 172.3 
0.2.0 143.7 16S.2 176.0 
0.245 147.1 168.9 179.8 
0.250 lSD.6 172.5 183.5 

't' 'STO' '.' 'UCl' 

t~:: 
1.54.U t~::= t:r:~ 157.5 

0.265 161.0 1a3.4 1'4.7 
0.270 164.4 187.1 198.4 
0.27' 167.9 190.7 202.2 
0.28U 171.4 1'4.4 205.9 
0.21S 174.' 198.1 20'.6 
0.290 178.4 201.7 213.4 
0.2" 1a1.9 20'.4 217.1 
0.300 185.4 20'.0 220.9 
0.305 188.9 212.7 224.6 
0.310 192.4 216.4 228.3 
0.315 1".0 220.0 232.1 
0.320 1".5 223.7 235.8 
0.325 203.0 227.4 239.6 
0.330 206.6 231.1 243.3 
0.335 210.1 234.7 247.0 
0.340 213.7 238.4 2'0.8 
0.345 217.3 242.1 254.5 
0.350 220.8 245.a 258.3 
0.3" 224.4 249.' 262.0 
0.360 228.0 253.2 2".8 
O.l" 231.6 256.9 26'.' 
0.370 23.5.1 2'0.5 273.3 
0.37' 2la.7 264.2 277.0 
0.380 242.3 2407.9 280.7 
0.3a5 245.9 271.6 284.5 
0.390 249.S 275.3 288.2 
0.3" 253.1 2".0 292.0 
0.400 256.8 282.7 295.7 
0.405 260.4 286.' 2".5 
0.410 264.0 290.2 303.2 
O.41S 267.6 293.9 307.0 
0.420 271.3 297.6 310.7 
0.42' 274.9 301.3 n4.5 
0.430 278.S 305.0 318.2 
0.4U 282.2 308.7 322.0 
0.440 285.a 312.4 325.7 
0.4'" 289.5 316.2 329.5 
0."'0 293.2 319.9 333.3 
0 •• " 2'6.8 323.6 337.0 
0.460 300.5 327.3 340 •• 
0.465 304.2 331.1 344.5 
0.470 307.9 334 •• 348.3 
0.47S 311.5 338.5 3'2.0 
0.480 315.2 342.3 3".8 
0.41S 318.9 346.0 Ut.' 
0.490 322.6 349.7 363.3 
0.495 326.' '53.5 367.1 
0.500 "0.0 357.2 370.8 
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• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 800.0 

't' 'STD' 'AQL' 'UCL' 

0.005 0.6 2.1 2.9 
0.010 2.2 5.1 6.5 
0.015 4.2 8.3 10.3 
0.020 6.5 11.6 14.1 
0.025 9.0 15.0 18.0 
0.030 11.7 18.5 21.9 
0.035 14.5 22.0 25.8 
0.040· 17.3· 25.5 29.7 
0.045 20.2 29.1 33.6 
0.050 23.2 32.7 37.5 
0.055 26.3 36.3 41.4 
0.060 29.4 40.0 45.3 
0.065 32.5 43.6 49.2 
0.070 35.7 47.3 53.2 
0.075 38.9 51.0 57.1 
0.080 42.1 54.7 61.0 
0.085 45.4 58.4 65.0 
0.090 48.6 62.2 68.9 
0.095 52.0 65.9 72.9 
0.100 55.3 69.6 76.8 
0.105 58.6 73.4 80.8 
0.110 62.0 77 .1 84.7 
0.115 65.4 80.9 88.7 
0.120 68.8 84.7 92.6 
0.125 .72.3 88.5 96.6 
O.UO 75.7 92.3 100.5 
0.135 79.2 96.0 104.5 
0.140 82.6 99.8 108.5 
0.145 86.1 103.7 112.4 
0.150 89.6 107.5 116.4 
0.155 93.1 111.3 120.3 
0.160 96.7 115.1 124.3 
0.165 100.2 118.9 128.3 
0.170 103.7 122.7 132.3 
0.175 107.3 126.6 136.2 
0.180 110.9 130.4 140.2 
0.185 114.5 134.3 144.2 
0.190 118.0 138.1 148.1 
0.195 121.6 142.0 152.1 
0.200 125.2 145.8 156.1 
0.205 128.9 149.7 160.1 
0.210 132.5 153.5 164.0 
0.215 136.1 157.4 168.0 
0.220 139.8 161.2 172.0 
0.225 143.4 165.1 176.0 
0.230 147.1 169.0 179.9 
0.235 150.7 172.9 183.9 
0.240 154.4 176.7 187.9 
0.245 158.1 180.6 191.9 
0.250 161.8 184.5 195.9 

't' 'STD' 'AQL' 'UCL' 

0.255 165.5 188.4 199.9 
0.260 169.2 192.3 203.8 
0.265 172.9 196.2 207.8 
0.270 176.6 200.1 211.8 
0.275 180.3 204.0 215.8 
0.280 184.1 207.9 219.8 
0.285 .187.8 211.8 223.8 
0.290 191.5 215.7 227.8 
0.295 195.3 219.6 231.7 
0.300 199.0 223.5 235.7 
0.305 202.8 227.4 239.7 
0.310 206.6 231.3 243.7 
0.315 210.3 235.2 247.7 
0.320 214.1 239.2 251.7 
0.325 217.9 243.1 255.7 
0.330 221.7 247.0 259.7 
0.335 225.5 250.9 263.7 
0.340 229.3 254.9 267.7 
0.345 233.1 258.8 271.7 
0.350 236.9 262.7 275.6 
0.355 240.7 266.7 279.6 
0.360 244.5 270.6 283.6 
0.365 248.4 274.5 287.6 
0.370 252.2 278.5 291.6 
0.375 256.0 282.4 295.6 
0.380 259.9 286.4 299.6 
0.385 263.7 290.3 303.6 
0.390 267.6 294.3 307.6 , 

0.395 271.4 298.2 311.6 
0.400 275.3 302.2 315.6 I 
0.405 279.2 306.1 319.6 
0.410 283.0 310.1 323.6 
0.415 286.9 314.0 327.6 
0.420 290.8 318.0 331.6 
0.425 294.7 322.0 335.6 
0.430 298.6 325.9 339.6 
0.435 302.5 329.9 343.6 
0.440 306.4 333.9 347.6 
0.445 310.3 337.8 351.6 
0.450 314.2 341.8 355.6 
0.455 318.1 345.8 359.6 
0.460 322.0 349.8 363.6 
0.465 325.9 353.7 367.6 
0.470 329.9 357.7 371.6 
0.475 333.8 361.7 375.6 
0.480 337.7 365.7 379.7 
0.485 341.7 369.7 383.7 
0.490 345.6 373.7 387.7 
0.495 349.6 377.6 391.7 
0.500 353.5 381.6 395.7 
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STATISTiCAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION OEFECTIVE 

N • 850.0 

't' 'STO' 'AQl' 'ueL' 

0~005 0.7 ~:~ 
:J.l 

0.01.0 2.4 7.0 
0.015 4.6 8.9 ll.O 
0.020 7.1 12 •• 15.1 
0.02' 9.8 16.1 19.2 
0.0)0 12.7 19.8 23.3 
0.035 15.7 23.' 27.5 
0.0.0 18.8 27.) n.6 
0.0.' 21.9 n.l )5.7 
0.050 2'.1 )5.0 39.9 
O.OSS 28.4 )8.8 44.1 
0.060 n.7 .2.7 .8.2 
0.0" )5.0 .6.6 S2 •• 
0.070 '8 •• 50.S 56.' 
0.075 .1.9 5 •• 5 60.8 
0.080 .5.' 58.4 ".0 
0.08S 48.8 62 •• 69.1 
0.0'0 52.) 66.) 73.3 
0.09S ".9 70.) 77.5 
0.100 59.4 7 •• ) 81.7 
0.105 63.0 78.3 85.9 
0.110 66.6 82.) 90.1 
0.115 70.2 86.3 9 •• 3 
0.120 73.9 90.3 98.5 
0.12' 77.6 9 •• ) 102.7 
0.130 81.2 '8 •• 10'.9 
O.U, 84.9 102 •• 111.2 
0.140 88.6 106.5 115.4 
0.1.' '2 •• llO.5 11'.6 
0.150 96.1 114.6 12).8 
O.lS' ".8 118.6 128.0 
0.160 10).6 122.7 132.2 
0.1" 107 •• 126.7 U6 •• 
0.170 111.2 130.8 1.0.7 
0.17' llS.0 13 •• 9 144.9 
0.180 118.8 139.0 149.1 
0.185 122.6 1.3.1 153.3 
0.190 126 •• 117.2 157.5 
0.195 130.3 lSl.3 161.8 
0.200 13 •• 1 15' •• 166.0 
0.20' 138.0 1.59.' 170.2 
0.210 141.8 163.6 174 •• 
0.215 145.7 11S7.7 178.7 
0.220 149.6 171.8 182.9 
0.22' 153.5 175.' 187.1 
0.230 157 •• 180.0 191.3 
0.235 161.3 1B •• 1 19.5.6 
0.2.0 165.2 188.3 199.8 
0.245 1".1 1512 •• 20 •• 0 
0.250 173.0 196.' 208.) 

't' 'STD' 'AQl.' '\JCL' 

0.2'5 l~~:: 200.7 212.' 
0.260 204.8 216.7 
0.265 184.9 208.9 221.0 
0.270 188.8 213.1 22'.2 
0.27' 192.8 217.2 229 •• 
0.280 196.8 221.4 2)).7 
0.28S 200.8 22S.S 2)7.9 
0.290 20 •• 7 229.7 242.1 
0.29.5 208.7 2n.8 2.' •• 
0.300 212.7 238.0 250.6 
O.)OS 216.7 2.2.1 254.9 
o.no 220.7 2.6.3 2S9.1 
0.n5 224.8 250.5 263.3 
0.320 228.8 254.6 267.6 
0.325 232.8 258.8 271.8 
0.330 236.8 26'.0 276.1 
0.')5 240.9 267.2 280.) 
0.)40 244.9 271.3 28 •• 5 
0.34' 2.9.0 275.5 288.8 
0.350 253.0 279.7 293.0 
0.)55 257.1 28).9 297.) 
0.360 261.2 288.1 301.' 
0.36' 26.5.2 292.2 30'.8 
0.)70 26'.3 2'6 •• 310.0 
0.)75 273 •• 300.6 )1.'.2 
0.380 277.' 30 •• 8 118.' 
0.)8' 281.6 309.0 322.7 
0.390 28.5.7 3U.2 327.0 
0.395 289.8 117 •• ))1.2 
0.400 293.9 321.1S 3)5.' 
0 •• 0' 298.0 32'.8 ))9.7 
0.410 302.1 ))0.0 3".0 
0.415 306.2 334.2 348.2 
0.420 1l0 •• 338 •• 352.' 
0.425 314.' 342.7 3".7 
0.430 :U8.6 346.9 "1.0 
0 •• 35 322.8 "1.1 "5.2 
0 ••• 0 326.9 "5.3 369.' 
0 •• 45 331.1 3".' 373.7 
0 •• '0 ))'.2 "3.7 378.0 
0.45' 339 •• 368.0 382.2 
0.460 3U.6 )72.2 )86.' 
0 •• 6' 347.8 376 •• 390.8 
0 •• 70 "1.9 380.7 39.5.0 
0 •• 7' 356.1 )84.9 399.3 
0 •• 80 360.3 389.1 .03.5 
0.485 31S •• 5 "3 •• .07.B 
0.490 368.7 397.6 412.0 

0 •• " 372.9 .01.8 416_3 
0.500 )77.1 .06.1 420.6 



, .' ' .' 

• 

• 
/ 

• 

STATISTicAL QUALITY CONTROL LIMITS 
tILE II -- tRACTION DEtECTIVE . , 

- 900 0 . 
I t I 'STO' I,AQL' 'UCL' 

0.005 0.7 2.5 3.3 
·0.010 '2.6 '5.9 7.5 
0.015 5.0 !J..5 11.7 
0.020 7.8 U.3 16.1 
0.025 10.7 17.2 20.4 
0.030 U.7 21.1 24.8 
0.035 16..9 25.1 29.2 
0.040 20.2 29.1 33.5 
0.045 23.6 33.2 37.9 
0.050 27.0 37.2 42.4 
0.055 30.5 41.3 46.8 
0.060 34.0 45.5 51.2 
0.065 37.6 49.6 55.6 
0.070 41.2 53.8 60.0 
0.075 44.9 57.9 64.5 
0.080 48.6 62.1 68.9 
0.085 52.3 66.) 73.3 
0.090 56.0 70.5 77.8 
0.095 59.8 74.7 82.2 
0.100 6).6 79.0 86.7 
0.105 67.4 83.2 91.1 
0.110 71.2 87.4 95.5 
0.115 75.1 91.7 100.0 
0.120 79.0 96.0 104.5 
0.125 82.9 100.2 108.9 
0.130 86.8 104.5 113.4 
0.135 90.7 108.8 117.8 
0.140 94.7 113.1 122.3 
0.145 98.6 117.4 126.7 
0.150 102.6 121.7 131.2 
0.155 106.6 126.0 135.7 
0.160 110.6 130.3 140.1 
0.165 114.6 134.6 144.6 
0.170 118.6 1)8.9 149.1 
0.175 122.6 14).2 153.5 
0.180 126.7 147.6 158.0 
0.185 130.7 151.9 162.5 
0.190 U4.8 156.2 166.9 
0.195 138.9 160.6 171.4 
0.200 143.0 164.9 115.9 
0.205 147.1 169.3 180.4 
0.210 151. 2 173.6 184.8 
0.215 155.3 178.0 189.3 
0.220 159.4 182.) 193.8 
0.225 163.5 186.7 198.3 
0.230 167.7 191.1 202.7 
0.235 171.8 195.4 207.2 
0.240 116.0 199.8 211.7 
0.245 180.2 204.2 216.2 
0.250 184.) 208.5 220.7 

I t I 'STO' 'AQL' 'ueL' 

0.255 188.5 212.9 225.1 
0.260 192.7 217.3 229.6 
0.265 196.9 221.7 234.1 
0.270 201.1 226.1 238.6 
0.275 205.3 230.5 243.1 
0.280 209.5 234.9 247.6. 
0.285 2U.7 239.3 252.0 ! 
0.290 218.0 243.7 256.5 
0.295 222.2 248.1 261.0 
0.)00 226.4 252.5 265.5 I 
0.)05 230.7 256.9 270.0 . 
0.310 234.9 261.3 274.5 . 
0.ll5 239.2 265.7 219.0 
0.320 24).5 270.1 283.5 
0.325 247.7 274.5 287.9 
0.330 252.0 279.0 292.4 
0.335 256.3 28).4 296.9 
0.)40 260.6 287.8 )01.4 
0.)45 264.9 292.2 305.9 
0.350 269.2 296.7 310.4 
0.355 273.5 301.1 :H4.9 
0.360 277.8 305.5 319.4 
0.365 282.1 no.o 323.9 
0.370 286.5 314.4 328.4 
0.375 290.8 :H8.8 332.9 
0.380 295.1 323.3 3)7.4 I 

0.385 299.5 )27.7 341.9 I 
0.390 303.8 332.2 346.4 
0.395 308.2 336.6 350.9 
0.400 n2.5 341.1 355.4 
0.405 )16.9 )45.5 359.9 
0.410 )21.2 350.0 364.4 
0.415 325.6 354.4 368.9 
0.420 :no.o 358.9 373.4 
0.425 334.4 363.4 377.9 
0.430 338.8 367.8 382.4. 
0.435 343.2 372.3 386.9 
0.440 347.5 )76.8 391.4 
0.445 351.9 381.2 395.9 
0.450 356.4 385.7 400.4 
0.455 360.8 390.2 404.9 
0.460 365.2 394.6 409.4 
0.465 369.6 399.1 413.9 
0.470 374.0 403.6 418.4 
0.475 )78.5 408.1 422.9 
0.480 382.9 412.6 427.4 
0.485 387.3 417 .1 431.9 
0.490 391.8 421.5 436.4 
0.495 396.2 426.0 440.9 
0.500 400.7 4)0.5 445.4 



, . 

• 

• 

STATISTiCAl QUALITY CONTROL LIMITS 
FILE II -- FRACTION OEFECTIVE 

N • 1000.0 

't' 'STD' '"Qt.' 'UCL' 

0.0010 0.0 0.3 0 •• 
0.0015 0.1 0.5 0.8 
0.0020 0.1 0.8 1.2 
0.0025 0.2 1.1 1.6 
O.OOJO 0.3 1.4 2.0 
0.0035 0 •• 1.8 2 •• 
0.0060 0.6 2.1 2.9 
0.006"5 . 0.7 2.S 3.3 
0.0050 0.9 2.8 3.8 
0.0055 1.1 3.2 6.2 
0.0060 1.3 3.6 •• 7 
0.0065 1.5 3.9 5.1 
0.0070 1.7 •• 3 5.6 
0.0075 1.9 •• 7 6.1 
0.0080 2.1 5.1 6.5 
0.0085 2 •• 5.5 7.0 
0.0090 2.6 5.9 7.S 
0.0095 2.9 6.3 8.0 
0.0100 3.1 6.7 8.4 
0.0105 3 •• 7.1 8.9 
0.0110 3.6 7.5 '.6 
0.0115 3.9 7.9 9.8 
0.0120 6.2 8~' 10.3 
0.0125 6.5 8.7 10.8 
0.0130 6.7 '.1 11.3 
0.0135 5.0 9.5 11.7 
0.0140 5.3 9.9 12.2 
0.0165 5.6 10.3 12.7 
0.0150 5.' 10.8 13.2 
O.015S 6.2 11.2 lJ.7 
0.0160 6.5 11 .• 6 14.1 
0.0165 6.8 12.0 14.6 
0.0170 7.1 12 •• 15.1 
0.0175 7.6 12.9 15.6 
0.0180 7.7 U.3 16.1 
0.0185 8.1 13.7 16.5 
0.0190 8.6 1 •• 1 17.0 
0.0195 8.7 14.6 17.5 
0.0200 '.0 15.0 18.0 
0.0205 9.3 15 •• 18.5 
0.0210 9.7 15.9 19.0 
0.0215 10.0 16.3 19 •• 
0.0220 10.3 16.7 19.9 
0.0225 10.7 17;., 20.6 
0.0230 11.0 17.6 20.' 
0.0235 11.3 18.0 21 •• 
0.02.0 11.7 18.5 21.9 
0.0265 12.0 18.9 22.3 
0.0250 12 •• 19.3 22.8 

't' 'STO' 'AQI.' 'UCt. 

0.026 U.O 20.2 2J.8 
0.027 lJ.7 21.1 24.8 
0.028 14 •• 22.0 2S.7 
0.029 15.1 22.' 26.7 
0.030 ».8 23.7 27.7 
O.Oll 16.6 2 •• 6 28.7 
0.032 17.3 25.5 2'.6 
o.on 18.0 26.4 )0.6 
0.03. 18.7 27.3 ll.6 
0.035 19.5 28.2 32.6 
0.036 20.2 29.1 33.5 
0.037 20.' JO.O 36.5 
0.OJ8 21.7 30.' :".5 
0.039 22 •• 31.8 ".5 
0.0.0 23.2 '2.7. 37 •• 
0.0.1 23.' 33.6 38 •• 
O.OU 2 •• 7 '6.5 39.6 
0.043 2S •• 35.4 .0 •• 
0.0" 26.2 ".3 41 •• 
0.045 27.0 37.2 62.3 
0.046 27.7 38.1 .3.3 
0.047 28.5 39.0 ... 3 
0.0.8 29.' ".9 .5.3 
0.069 30.1 .0.9 .6.3 
0.050 30.8 .1.8 .7.2 
0.051 31.6 .2.7 .8.2 
0.052 '2 •• 43.6 49.2 
0.053 33.2 ••• 5 50.2 
0.036 36.0 6S.4 51.2 
O.OSS 3 •• 8 .6 •• 52.1 
0.056 35.6 47.3 53.1 
0.057 " .. 48.2 36.1 
0.058 37.2 .9.1 55.1 
0.059 38.0 50.0 56.1 
0.060 38.8 51.0 57.1 
0.061 39.6 .51.' 58.0 
0.062 .0.6 52.8 59.0 
0.063 41.2 53.7 60.0 
0.066 .2.0 54.7 61.0 
0.065 42.8 55.6 62.0 
0.066 .'.6 56.5 63.0 
0.067 •••• 57 •• "., 
0.068 .5.2 sa •• '4.9 
0.069 46.0 59.3 65.9 
0.070 46.' '0.2 66.9 
0.071 47.7 61.1 '7.9 
0.072 48.5 62.1 68.9 
0.073 .,., 63.0 "., 
0.07. 50.1 63.' 70.8 
0.075 51.0 64.' 71.8 



. --

• 

• 

• 

, 
STATISTicAL QUALITY CONTROL lIMITS 
FILE II -- FRACTION OEFECTIVE 

N .. 950.0 

, t' 'STO' 'AQL' 'UCl' 

0.005 0.8 2.6 3.5 
0.010 2.9 6.3 8.0 
0.015 5.5 10.1 12.5 
0.020 8.4 14.1 17.0 
0.025 11.5 18.3 21.6 
0.030 14.8 22.4 26.2 
0.035 18.2 26.6 30.9 
0.040 -21.7 -30.9 :55.5 
0.045 25.3 35.2 40.1 
0.050 28.9 39.5 44.8 
0.055 32.6 43.8 49.5 
0.060 36.4 48.2 54.1 
0.065 40.2 52.6 58.8 
0.070 44.0 57.0 63.5 
0.075 47.9 61.4 68.1 
0.080 51.8 65.8 12.8 
0.085 55.8 70.3 77.5 
0.090 59.7 74.1 82.2 
0.095 63.8 79.2 86.9 
0.100 67.8 83.6 91.6 
0.105 11.8 88.1 96.3 
0.110 75.9 92.6 101.0 
0.115 80.0 97.1 105.7 
0.120 84.1 101.6 110.4 
0.125 88.2 106.1 ll5.1 
0.130 92.4 110.6 119.8 
0.135 96.5 115.2 124.5 
0.140 100.7 119.7 129.2 
0.145 104.9 124.2 133.9 
0.150 109.1 128.8 138.6 
0.155 113.3 133.3 143.3 
0.160 117.6 137.9 148.0 
0.165 121.8 142.4 152.8 
0.170 126.1 147.0 157.5 
0.175 130.4 151.6 162.2 
0.180 134.6 156.2 166.9 
0.185 138.9 160.7 111.6 
0.190 143.3 165.3 176.3 
0.195 147.6 169.9 181.1 
0.200 151.9 174.5 185.8 
0.205 156.2 179.1 190.5 
0.210 160.6 183.7 195.2 
0.215 164.9 188.3 200.0 
0.220 169.3 192.9 204.7 
0.225 173.7 197.5 209.4 
0.230 178.0 202.1 214.1 
0.235 182.4 206.7 218.9 
0.240 186.8 211.3 223.6 
0.245 191.2 216.0 228.3 
0.250 195.7 220.6 2",0 

• t' 'STD' 

0.255 200.1 
0.260 204.5 
0.265 208.9 
0.270 213.4 
0.275 217.8 
0.280 222.3 
0.285 226.8 
0-.290 231.2 
0.295 235.7 
0.300 240.2 
0.305 244.7 
0.310 249.2 
0.315 253.7 
0.320 258.2 
0.325 262.1 
0.330 267.2 
0.335 211.8 
0.340 276.3 
0.345 280.8 
0.350 285.4 
0.355 289.9 
0.360 294.5 
0.365 299.1 
0.370 303.6 
0.375 308.2 
0.380 312.8 
0.385 317.4 
0.390 322.0 
0.395 326.6 
0.400 331.2 
0.405 335.8 
0.410 340.4 
0.415 345.0 
0.420 349.6 
0.425 354.3 
0.430 358.9 
0.435 363.6 
0.440 368.2 
0.445 :"2.8 
0.450 377.5 
0.455 382.2 
0.460 386.8 
0.465 391.5 
0.470 396.2 
0.475 400.9 
0.480 405.5 
0.485 410.2 
0.490 414.9 
0.495 419.6 
0.500 424.3 

'AQl' 

225.2 
229.8 
234.5 
239.1 
243.8 
248.4 
253.0 
257.7 
262.3 
267.0 
271.6 
276.3 
281.0 
285.6 
290.3 
295.0 
299.6 
304.3 
309.0 
313.7 
318.3 
323.0 
327.7 
332.4 
337.1 
341.8 
346.5 
351.2 
355.9 
360.6 
365.3 
370.0 
374.7 
379.4 
384.1 
388.8 
393.5 
398.2 
402.9 
407.7 
412.4 
417.1 
421.8 
426.6 
431.3 
436.0 
440.8 
445.5 
450.2 
455.0 

'UCl' 

237.8 
242.5 
247.2 
252.0 
256.7 
261.4 I 

266.2 ' 
270.9 
275.6 
280.4 ! 
285.1 : 
289.9 -
294.6 
299.3 I 304.1 
308.8 
313.6 
318.3 
323.0 
327.8 
332.5 
337 .3 
342.0 
346.8 
351.5 
356.3 
361.0 
365.7 
370.5 
375.2 
380.0 
384.7 
389.5 
394.2 
399.0 
l03.7 
408.5 
413.2 
418.0 
422.8 
427.5 
432.3 
437.0 
441.8 
446.5 
451.3 
456.0 
460.8 
465.5 
470.3 

g<t \ .'. 

I 

I 
I 



• 

• 

• 

STATISTiCAL QUALITY CONTROL LIMITS 
FILE II __ FRACTION DEFECTIVE 

N • 1200 0 . 
't' 'STD' 'AQL' 'UCL' 

0.0010 0.0 0 •• 0.6 
0.0015 0.1 0.7 1.0 
0.0020 0.2 1.1 1.5 
0.0025 0.' 1 •• 2.0 
0.00'0 0.5 1.8 2.5 
0.0035 0.6 2 .• 3 3.1 
0.00.0 0.8 2.7 3.6 
0.00.5 :·1.1 ).1 .r1 
0.0050 1.3 3.6- •• 7 
0.0055 1.5 •• 0 5.2 
0.0060 1.8 •• 5 5.8 
0.0065 2.1 •• 9 6 •• 
0.0070 2.3 5 •• 6.9 
0.0075 2.6 5.9 7.5 
0.0080 2.9 6.' 8.0 
0.0085 '.2 6.8 8.6 
0.0090 ).5 7.3 '.2 
0.0095 3.' 7.8 ,.7 
0.0100 •• 2 '.3- 10.3 
0.0105 •• 5 8.8 10.9 
0.0110 •• 9 9.3 11.5 
0.0115 5.2 9.8 l2.0 
0.0120 5.6 10.3 12.6 
0.0125 5.f1 10.8 13.2 
0.0130 '~3 11.3 13.8 
0.0135 ,., 11.8 1 •• 3 
0.0140 7.0 12.3 .. 1 •• 9 
0.0145 7 •• 12.8 15.5 
0.0150 7.7 13.3 16.1 
0.0155 8.1 13.8 16.' 
0.01'0 8.5 1 •• 3 17.2 
0.0165 8.9 1 •• 8 17.8 
0.0170 9.' 15.3 18 •• 
0.0175 9.7 15.9 19.0 
0.0180 10.1 1' •• 19.5 
0.0185 10.' 1'.9 20.1 
0.0190 10.' 17 •• 20.7 
0.0195 11.3 17.9 n.3 
0.0200 11.7 18.5 21.9 
0.0205 12.1 19.0 22 •• 
0.0210 12.5 19.5 23.0 
0.0215 12.9 20.0 23.' 
0.0220 1).3 20.6 2 •• 2 
0.0225 1).7 21.1 2 •• 8 
0.0230 14.1 21.6 25.3 
0.0235 1 •• 6 22.1 25.9 
0.02.0 15.0 22.7 26.5 
0.0245 15 •• 23.2 27.1 
0.02S0 15.8 23.7 27.7 

't' 'STD' 'AQL' 'UCL 

0.026 16.7 2 •• 8 28.8 
0.027 17.5 25.9 )0.0 
0.028 18 •• 26.9 )1.2 
0.029 19.) 28.0 )2 •• 
0.030 20.2 29.1 3].5 
0.031 21.1 30.2 3 •• 7 
0.032 21.9 31.2 35.9 
o.on 22.8 32.3 37.0 
0.03. 23.7 )3 •• 38.2 
0.035 2 •• 6 3 •• 5 " .. 
0.036 25.6 35.6 .0.6 
0:037 26.5 )6.7 41.7 
0.038 27 •• 37.7 U.9 
0.0" 28.3 38.8 ••• 1 
0.0.0 29.2 39.9 45.' 
0.041 30.2 .1.0 .6 •• 
0.042 n.1 .2.1 47.' 
0.043 )2.0 .3.2 ••• 8 
0.0 •• '3.0 ".3 50.0 
0.0.5 )3.9 .5 •• 51.1 
0.046 ".9 46.5 52.3 
0.047 35.' 47.' 53.' 
0.0.8 36.8 .8.7 54.7 
0.0.9 37.7 ., .. 55.9 
0.050 38.7 50.9 57.0 
0.051 "., 52.0 58.2 
0.052 .0.' 53.1 59 •• 
0.053 41.' 5 •• 2 60.6 
0.05. 42.5 " .. 'I.' 
0.055 43.5 56.5 '2.9 
0.056 ••• 5 57.' , •• 1 
0.0'7 .5.5 58.7 ".3 
0.058 . , .. " .. 66.5 
0.0" 47 •• 60.9 '7.7 
0.060 48 •• '2.0 , ... 
0.0'1 .9 •• ".1 70.0 
0.0'2 50 •• 64.) 71.2 
0.0'3 51 •• " .. 72 •• 
0.06. 52.3 66.' 73.6 
0.0" 53.3 67.6 7 •• ' 
0.066 5 •• ) 68.7 75.9 
0.0,7 55.3 69.9 77.1 
0.068 56.3 71.0 78.3 
0.069 51.3 72.1 79.5 
0.070 58.3 73.2 80.7 
0.071 ,'.3 7 •• 3 81.9 
0.072 60.3 75.5 83.0 
0.073 61.3 76.6 84.2 
0.07. 62.3 77.7 as •• 
0.07S 63.3 7 ••• 86.6 



, " 

• 

• 

• 

STATISTicAL QUALITV CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N -- HOD 0 • 

• t ' 'STO' 'A'lL' 'UCL' 

0.0010 0.0 0.4 0.6 
0.0015 0.1 0.8 1.1 
0.0020 0.2 1.2 1.7 
0.0025 0.4 1.6 2.2 
0.0030 0.6 2.0 2.8 
0.0035 0.8 2.5 3.4 
0.004D 1.0 3.0 4.0 
0.0045 1.2 3.4 4.5 . 
0.0050 1.5 3.9 5.1 
O.OOSS 1.8 4.4 5.7 
0.0060 2.1 4.9 6.4 
0.0065 2.4 5.4 7.0 
0.0070 2.7 5.9 7.6 
0.0075 3.0 6.5 8.2 
0.0080 3.) 7.0 8.8 
0.0085 3.7 7.5 9.4 
0.0090 4.0 8.0 10.0 
0.0095 4.4 8.6 10.6 
0.0100 4.7 9.1 11.3 
0.0105 5.1 9.6 1l.9 
0.0110 5.5 10.2 12.5 
0.0115 5.9 10.7 U.1 
0.0120 6.3 11.3 U.8 
0.0125 6.7 U.8 14.4 
0.0130 7.1 12.4 15.0 
0.0135 7.5 12.9 15.6 
0.0140 7.9 U.S 16.3 
0.0145 8.) 14.0 16.9 
0.0150 8.7 14.6 17.5 
0.0155 9.1 15.1 18.1 
0.0160 9.5 15.7 18.8 
0.0165 10.0 16.2 19.4 
0.0170 10.4 16.8 20.0 
0.0175 10.8 17.4 20.6 
0.0180 11.3 17.9 21.3 
0.0185 11.7 18.S 21.9 
0.0190 12.1 19.1 22.5 
0.0195 12.6 19.6 23.2 
0.0200 13.0 20.2 23.8 
0.0205 U.S 20.8 24.4 
0.0210 13.9 21.3 25.1 
0.0215 14.4 21.9 25.7 
0.0220 14.8 22.5 26.3 
0.0225 15.3 23.1 26.9 
0.0230 15.7 23.6 27.6 
0.0235 16.2 24.2 28.2 
0.0240 16.7 24.8 28.8 
0.0245 17.1 25.4 29.5 
0.0250 17.6 25.9 30.1 

't' 'STO' 'AQL' 'UCL 

0.026 18.6 27.1 n.4 
0.027 19.5 28.) )2.6 
0.028 20.5 29.4 :53.9 
0.029 21.4 30.6 35.2 
0.0)0 22.4 n.8 36.5 
0.0:31 23.4 32.9 37.7 
0.032 24.) )4.1 )9.0 
0.033 25.3 )5.3 40.3 
0.034 26.3 36.5 41.5 
0.035 27.3 37 .6 42.8 
0.036 28.) )8.8 44.1 
0.037 29.3 40.0 45.4 
0.038 30.3 41.2 46.6 
0.039 31.3 42.4 47.9 
0.040 32.3 43.6 49.2 
0.041 33.4 44.8 50.5 
0.042 34.4 45.9 51.7 
0.043 35.4 47.1 53.0 
0.044 36.4 48.) 54.3 
0.045 37.5 49.5 55.6 
0.046 38.5 50.7 56.8 
0.047 39.5 51.9 58.1 
0.048 40.6 53.1 59.4 
0.049 41.6 54.3 60.7 
0.050 42.7 55.5 61.9 
0.051 43.7 56.7 63.2 
0.052 44.8 57.9 64.5 
0.053 45.8 59.1 65.8 
0.054 46.9 60.3 67.1 
0.055 48.0 61.5 68.3 
0.056 49.0 62.8 69.6 
0.057 50.1 64.0 70.9 
0.058 51.2 65.2 72.2 
0.059 52.2 66.4 73.5 
0.060 53.3 67.6 74.7 
0.061 54.4 68.8 76.0 
0.062 55.4 70.0 77 .3 
0.063 56.5 71.2 78.6 
0.064 57.6 72.4 79.9 
0.065 58.7 13.7 81.1 
0.066 59.8 74.9 82.4 
0.067 60.9 76.1 83.7 
0.068 62.0 77.3 85.0 
0.069 63.0 78.5 86.3 
0.070 64.1 79.8 87.6 
0.011 65.2 81.0 88.8 
0.072 66.3 82.2 90.1 
0.013 67.4 83.4 91.4 
0.074 68.5 84.6 92.7 
0.075 69.6 85.9 94.0 

11 f 



• 

• 

• 

STATISTiCAl QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N • lJ:JO.O 

't' 'STD' 'AQL' 'UCL' 

0.0010 0.0 0.5 0.7 
0.0015 0.1 0.8 1.2 
0.0020 0.2 1.2 1.7 
0.0025 0 •• 1.7 2.' 
0.00'0 0.6 2.1 2.9 
0.0035 0.8 2.6 '.5 
0.0040 1.0 '.1 4.1 
0.00.5 . 1.' 3.5 •• 7 
0.0050 1.6 4.0 5.' 
0.00" 1.8 4.5 5.9 
0.0060 2.1 5.1 6.5 
0.0065 2.5 5.' 7.1 
0.0070 2.8 6.1 7.8 
0.0075 3.1 6.6 8.4 
0.0080 3.5 7.2 9.0 
0.0085 3.8 7.7 9.7 
0.0090 4.2 8.2 10.' 
0.0095 4.5 8.8 10.9 
0.0100 •• 9 9.3 11.' 
0.0105 5.3 9.9 12.2 
0.0110 5.7 10.4 12.8 
0.0115 6.1 11.0 13.5 
0.0120 6.5 11.6 14.1 
0.0125 6.9 12.1 14.7 
0.0130 7.3 12.1 15 •• 
0.Oll5 7.7 13.2 16.0 
0.0140 8.1 ll.8 16.7 
0.0145 8.6 1 •• 4 17.3 
0.0150 9.0 15.0 17.9 
0.0155 9 •• 15.5 18.6 
0.0160 9.8 1S.1 19.2 
0.0165 10.3 16.7 19.9 
0.0170 10.1 17.2 20.5 
0.0115 11.2 17.8 21.2 
0.0180 11.6 18.4 21.8 
0.0185 12.1 151.0 22 •• 
0.0190 12.5 19.6 23.1 
0.01515 n.o 20.1 23.7 
0.0200 n.4 20.7 24.4 
0.0205 ll.9 21.3 25.0 
0.0210 14.4 21.' 25.7 
0.0215 14.8 22.5 26.3 
0.0220 15.3 23.1 27.0 
0.0225 15.8 23.7 27.6 
0.02'0 16.2 24.2 28.3 
0.02'5 16.7 24.8 28.9 
0.0240 17.2 25.4 29.5 
0.0245 17.7 26.0 '0.2 
0.0250 18.1 26.6 30.8 

't' 'STD' 'AQL' 'UCL' 

0.026 19.1 27.8 '2.1 
0.027 20.1 29.0 :n .• 
0.028 21.1 '0.2 ,..7 
0.02' 22.1 :u •• ".0 
0.0)0 2).1 '2.6 )7.3 
o.on 24.1 ".8 )8.6 
0.0'2 25.1 )5.0 "., 
0.033 26.1 '6.2 41.2 
0.03. 27.1 )7 •• U.S 
0.035 28.1 38.6 .3.8 
0.036 29.1 39.8 45.1 
0.0)7 30.2 41.0 .6 •• 
0.0)8 )1.2 42.2 47.7 
0.039 32.2 .:J •• 49.1 
0.040 '3.3 ••• 7 SO •• 
0.041 3 •• 3 45.9 51.7 
0.0.2 35 •• .7.1 ".0 
O.O.:J " .. .8.3 54.3 
0.044 37.5 .9.S SS.6 
0.045 38.5 50.8 56.9 
0.046 ".6 52.0 58.2 
0.047 .0.7 53.2 59.5 
0.048 41.7 54.4 60.8 
0.049 U.8 55.7 62.1 
0.050 .:J.9 56.9 6l •• 
0.051 .5.0 58.1 64.7 
0.052 .6.0 59.4 66.0 
0.0" 47.1 60.6 67.3 
0.05. 48.2 61.a 68.7 
0.055 .9.3 63.1 70.8 
0.056 SO •• 64.) 71.' 
0.057 51.5 65.5 72.6 
0.058 52.6 66.8 73.9 
0.059 ".7 68.0 75.2 
0.060 54.a 69.) 76.' 
0.061 55.9 70.' 77.a 
0.062 57.0 71.7 7'.1 
0.063 5a.l 73.0 aO.4 
0.064 59.2 7 •• 2 al.a 
0.065 60.3 75.5 83.1 
0.066 61.4 76.7 a4.4 
0.067 62.5 78.0 85.7 
0.068 6l.6 79.2 87.8 
0.069 64.8 80.5 88.) 
0.070 65.9 81.7 89.6 
0.071 67.0 83.0 90.9 
0.072 68.1 84.2 92.3 
0.073 69.3 85.5 ".6 
0.074 70.4 86.7 '4.9 
0.075 71.5 88.0 96.2 



. : .. 

• 

• . 

• 

STATISTicAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N • 1500 0 . 
It" • 'STO' 'AQL' 'UCL' 

1:'.0U.l.0 0.1 0.5 0.8 
0.0015 0.2 1.0 1.4 
0.0020 0.3 1.4 2.0 
0.0025 0.5 1.9 2.7 
0.0030 0.7 2.5 3.3 
0.0035 1.0 '3.0 4.0 
0.0040 1..3 3.6 4.7 
0.0045 1~6 4.1 5.4 
0.0050 1.9 4.7 6.1 
0.0055 2~3 5.3 6.8 
0.0060 2.6 5.9 7.5 
0.0065 . 3.0· 6.5 8.2 
0.0070 3.4 7~1 8.9 
0.0015 3.8 7; 7· 9.6 
0.0080 4.2 8.3 10.3 
0.0085 4.6 8.9 11.0 
0.0090 5.0 9.5 11. 7 
0.0095 5.5 10.1 12.5 
0.0100 5.9 10.8 13.2 
0.0105 6.4 11.4 13.9 
0.0110 6.8 12.0 14.6 
0.0115 7.3 12.6 15.3 
0.0120 7.7 13.3 16.1 
0.0125 8.2 13.9 16.8 
0.0130 8.7 14.6 17.5 
0.0135 9.2 15.2 18.2 
0.0140 9.1 15.9 18.9 
0.0145 10.1 16.5 19.1 
0.0150 10.6 17.1 20.4 
0.0155 11.1 17.8 21.1 
0.0160 11.7 18.5 21.9 
0.0165 12.2 19.1 22.6 
0.0170 12.7 19.8 23.3 
0.0175 13.2 20 •• 24.0 
0.0180 13.7 21.1 24.8 
0.0185 14.2 21.7 25.5 
0.0190 14.8 22.4 26.2 
0.0195 15.3 23.1 26.9 
0.0200 15.8 23.7 27.7 
0.0205 16.3 24.4 28.4 
0.0210 16.9 25.0 29.1 
0.0215 17.4 25.7 29.9 
0.0220 18.0 26.4 30.6 
0.0225 18.5 27.0 31.3 
0.0230 19.0 27.7 32.1 
0.0235 19.6 28.4 32.8 
0.0240 20.1 29.1 33.5 
0.0245 20.7 29.7 3 •• 2 
0.0250 21.3 30.4 35.0 

't· 'STO' 'AQL' 'UCL' I 

0.026 22.4 .31.8 36.4 I 
0.027 2).5 33.1 37.9 
0.028 24.6 34.5 )9.4 
0.029 25.8 35.8 40.8 ' 
0.030 26.9 37 .2 42.3 I 0.031 28.0 38.5 43.8 
0.032 29.2 39.9 45.2 
0.033 30.4 41.3 46.7 
0.034 31.5 42.6 48.2 I 0.035 32.7 44.0 49.7 
0.0)6 33.9 45.4 51.1 , 
0.037 35.0 46.8 52.6 
0.038 . 36.2 48.1 54.1 
0.039 37.4 49.5 55.5 
0.040 38.6 50.9 51.0 
0.041 39.8 52.3 58.5 
0.042 41.0 53.6 60.0 
0.043 42.2 55.0 61.4 
0.044 43.4 56.4 62.9 
0.045 44.6 57~8 64.4 
0.046 45.9 59.2 65.9 
0.047 47.1 60.6 61.3 
0.048 48.3 62.0 68.8 
0.049 49.5 63.4 70.3 
0.050 50.8 64.8 71.8 
O. OS! 52.0 66.2 73.2 
0.052 53.2 67.6 74.1 
0.053 54.5 69.0 76.2 
0.054 55.7 70.4 77.7 
0.055 57.0 11.8 79.2 
0.056 58.2 73.2 80.6 
0.057 59.4 74.6 82.1 
0.058 60.7 76.0 83.6 
0.059 62.0 77.4 85.1 
0.060 63.2 78.8 86.6 
0.061 64.5 80.2 88.0 
0.062 65.7 81.6 89.5 
0.063 67.0 83.0 91.0 
0.064 68.3 84.4 92.5 
0.065 69.5 85.8 93.9 
0.066 70.8 87.2 95.4 
0.067 72.1 88.6 96.9 
0.068 73.3 90.0 98.4 
0.069 74.6 91.5 99.9 
0.070 75.9 92.9 101.4 
0.071 77.2 94.3 102.8 
0.072 78.5 95.7 104.3 
0.07) 79.7 97.1 105.8 
0.074 81.0 98.5 107.3 

,I 
0.075 82.3 99.9 108.8 



STATISTiCAl QlMLITY COIlROl LINITS 
FILE II -- FMCTIOI DEFECTIVE • $alp'. ItZ. (I) = 1700 
------------------------------------.---------------------------------------------------t(l, $TO AIJ. OCt. I t(l) $TO AIJ. OCL I t(l) $TO .. OCL 

----------------------------------------------------------------------------------------
0.0005 0.0 0.2 0.3 I 0.02S 26.3 36.4 4t.1i 10.1m 96.6 116.7 126.2 
0.0010 0.1 0.7 0.9 I 0.OZ7 27.6 38.0 43.2 I 0.077 98.1 tt7.3 126.9 
0.0015 0.2 1.2 1.6 r 0.028 28.9 39.5 44.8 r 0.078 ".6 tt8.9 128.6 
0.0020 0.4 1.7 2.3 I 0.029 30.2 41.1 46.6 I 0.079 101.0 120.6 130.3 
0.00Z5 0.7 2.3 3.1 I 0.030 31.5 42.6 48.2 I 0._ IOZ.5 122.2 132.0 
0.0030 0.9 2.9 3.9 I 0.031 32.8 44.2 49.8 I 0.081 104.0 123.8 133.7 
0.0036 1.3 3.5 4.6 I 0.032 34.2 45.7 51.5 I 0.082 106.5 126.4 135.3 
0.0040 1.6 4.2 6.4 I 0.033 36.6 47.3 53.2 I 0.083 107.0 127.0 137.0 
0.0046 2.0 4.8 6.2 I 0.034 36.8 48.8 54.8 I 0.084 108.6 128.6 138.7 
0.0060 2.4 5.5 7.0 I 0.035 38.2 SO.4 56.6 I 0._ 110.0 130.2 140.4 
0.005S 2.8 6.1 7.8 I 0.036 39.6 62.0 68.2 I 0._ 111.6 131.9 142.1 
0.0060 3.2 6.' 8.6 I 0.037 40.9 53.6 69.9 I 0.087 112.9 133.6 143.' 
0.0065 3.7 7.6 9.4 I 0.038 42.3 56.1 61.6 I 0._ 114.4 135.1 145.4 
0.0070 4.1 8.2 10.2 I 0.039 43.6 56.7 63.2 I 0.089 116.9 136.7 147.1 
0.0076 4.6 8.9 11.0 I 0.040 45.0 68.2 54.9 I O.O!IO U7.4 138.3 148.8 
0.0080 6.1 9.6 U.8 I 0.041 45.4 69.8 56.6 I 0.091 U8.9 140.0 160.6 
0.0086 6.6 10.3 12.6 I 0.042 47.8 61.4 68.2 I 0.092 120.4 141.6 162.2 
0.0090 6.1 11.0 13.6 I 0.043 49.2 63.0 69.9 I 0.093 121.9 143.2 153.9 
0.0096 6.6 11.7 14.3 0.044 60.5 54.6 71.6 I 0.094 123.4 144.8 156.6 
0.0100 7.1 12.4 16.1 0.045 61.9 66.1 73.2 I 0.096 124.9 146.6 167.2 

• 0.0106 7.6 13.2 16.9 0.046 53.3 67.7 74.9 I 0.096 126.4 148.1 168.9 
0.0110 8.2 13.9 16.7 0.047 54.7 69.3 16.6 I 0.097 128.0 149.7 160.6 
O.our; 8.7 14.6 17.6 0.048 56.1 70.9 18.3 I 0.098 129.6 161.3 162.3 
0.0120 9.3 16.3 18.4 0.049 67.6 12.6 79.9 I 0.099 131.0 153.0 164.0 
0.0125 9.8 16.1 19.2 0.060 59.0 74.1 81.6 I 0.100 132.6 154.6 166.6 
0.0130 10.4 16.8 20.0 0.061 60.4 76.6 83.3 I 0.101 134.0 166.2 167.3 
0.0136 10.9 17.6 ZO.8 0.062 61.8 77.2 85.0 I O.IOZ 135.6 167.8 IM.O 
0.0140 11.6 18.3 21.7 0.063 63.2 18.8 86.6 I 0.103 137.0 169.5 "0.7 
0.0145 12.1 19.0 22.6 0.054 54.6 80.4 •. 3 I 0.104 138.6 161.1 112.4 
0.0160 12.7 19.8 23.3 0.066 66.1 82.0 90.0 I 0.106 140.1 112>.7 174.1 
0.0165 13.2 20.6 24.1 0.066 67.6 83.6 91.7 I 0.106 141.6 164.4 176.8 
0.0160 13.8 21.2 26.0 0.067 68.9 85.2 93.3 I 0.107 143.1 166.0 177.4 
0.0166 14.4 22.0 25.8 0.068 70.4 86.8 96.0 I 0.108 144.6 167.6 17S.1 
0.0170 16.0 22.7 26.6 0.069 71.8 •• 4 96.7 I 0.109 146.1 169.3 1 ••• 
0.0176 15.6 23.6 27.4 0.060 73.3 90.0 98.4 I 0.110 147.7 HO.' 182.6 
0.0180 16.2 24.2 28.3 0.061 74.7 91.6 100.0 , 0.111 149.2 112.5 184.2 
0.0186 16.8 25.0 29.1 I 0.062 16.1 93.2 101.7 I 0.112 160.7 174.1 1f15.' 
0.0190 17.4 25.8 29.9 I 0.063 77.6 94.8 103.4 I 0.U3 162.2 116.' 187.6 
0.0195 18.1 26.6 30.7 , 0.064 79.0 96.4 106.1 I 0.114 153.8 177.4 1".2 
O.OZOO 18.7 27.3 31.6 I 0.066 80.6 ".0 106.8 I 0.115 166.3 179.0 190.' 
0.0Z06 19.3 28.0 32.4 I 0.066 81.9 ".6 108.4 I 0.116 166.8 180.7 192.6 
0.OZ10 19.9 28.8 33.2 I 0.067 83.4 101.2 110.1 I 0.117 168.3 182.3 194.3 
0.OZ15 20.5 29.5 34.0 , 0.068 84.9 IOZ.8 111.8 I 0.118 169.' 183.9 1".0 
0.0Z20 21.2 30.3 34.9 , O.OM 86.3 104.4 113.5 I 0.119 161.4 186.6 197.7 
0.0226 21.' 31.1 36.7 I 0.070 87.8 106.0 116.2 I 0.120 162.' 187.2 1".4 , 0.0Z30 22.4 31.8 35.6 I 0.071 89.3 107.6 116.8 , 0.121 154.6 1 •• ' 201.0 
0.0Z36 23.1 32.6 37.4 I 0.012 90.7 109.3 118.6 I 0.122 166.0 190.6 202.7 
0.OZ4O 23.7 33.4 38.2 , 0.073 92.2 110.9 120.2 I 0.123 167.6 192.1 204.4 
O.OZ45 24.3 34.1 39.0 I 0.074 93.7 112.6 121.9 I 0.124 1".1 193.8 206.1 
O.OZ60 26.0 34.9 39.' I 0.1m 96.1 114.1 123.6 , 0.126 170.6 196.4 207.8 



, 
STATISTiCAl'QUALITY COITROL LI"ITS 
FILE II -- FRACTIOI DEFECTIVE 

• Sample size {I' = 1600 
------------------_.----------------------------------------------------------~---------. 
t(S, STO AQL UCL I t(S, STD AQL UCL I tIS' STD AQL UCL 

-----------------------------------~-----------------------_.---------------------------
O.OOOS 0.0 0.2 0.3 I 0.026 24.3 34.1 39.0 I 0.076 90.1 108.5 117.7 
0.0010 0.1 0.6 0.9 I 0.027 25.5 35.5 40.6 I 0.077 91.5 110.0 119.3 
0.0016 0.2 1.1 1.5 I 0.028 26.7 37.0 42.1 I 0.078 92.9 111.6 120.9 
0.0020 0.4 1.6 2.2 J 0.029 28.0 38.4 43.7 I 0.079 94.2 113.1 122.6 
0.0025 0.6 2.1 2.9 I 0.030 29.2 39.9 46.2 I 0.080 96.6 114.6 124.1 I 
0.0030 0.8 2.7 3.6 I 0.031 30.4 41.3 46.8 I 0.081 97.0 116.1 125.7 . 
0.0036 1.1 3.3 4.3 I 0.032 31.7 42.8 48.4 I 0.082 98.4 117.6 127.2 • 
0.0040 1.4 3.9 5.1 I 0.033 32.9 44.3 49.9 I 0.083 99.8 119.1 128.8 
0.0045 1.8 4.5 5.8 I 0.034 34.2 46.7 51.6 I 0.084 101.2 120.7 130.4 . 
0.0050 2.1 5.1 6.5 I 0.035 35.4 47.2 53.1 I 0.085 102.6 122.2 132.0 . 
0.0055 2.5 5.7 7.3 I 0.036 36.7 48.7 54.7 I 0.086 104.0 123.7 133.6 ; 
0.0050 2.9 6.3 8.0 I 0.037 38.0 50.1 56.2 I 0.087 105.4 125.2 135.2 
0.0065 3.3 7.0 8.8 I 0.038 39.2 51.6 57.8 I 0.088 106.8 126.8 136.7 I 
0.0070 3.8 7.6 9.6 I 0.039 40.5 53.1 59.4 I 0.089 108.2 128.3 138.3 . 
0.0075 4.2 8.3 10.3 I 0.040 41.8 54.6 50.9 I 0.090 109.6 129.8 139.9 
0.0080 4.6 8.9 11.1 I 0.041 43.1 56.0 62.5 I 0.091 111.0 131.3 141.5 
0.0085 5.1 9.6 11.8 I 0.042 44.4 57.5 64.1 I 0.OS2 112.4 132.9 143.1 j 

0.0090 5.5 10.3 12.6 I 0.043 45.7 59.0 66.7 I 0.OS3 113.8 134.4 144.7 i 

0.0096 6.0 10.9 13.4 I 0.044 47.0 60.5 67.2 I 0.094 115.2 136.9 146.2 
0.0100 6.6 11.6 14.1 I 0.045 48.3 62.0 68.8 I 0.095 116.6 137.4 147.8 

• 0.0105 7.0 12.3 14.9 I 0.046 49.6 63.6 70.4 I 0.096 118.0 139.0 149.4 
0.0110 7.5 12.9 15.7 I 0.047 50.9 64.9 72.0 I 0.OS7 119.5 140.5 151.0 
0.0115 8.0 13.6 16.4 I 0.048 52.2 66.4 73.5 I 0.OS8 120.9 142.0 152.6 
0.0120 8.5 14.3 17.2 I 0.049 53.5 67.9 75.1 I 0.OS9 122.3 143.5 154.2 
0.0125 9.0 15.0 18.0 I 0.050 54.9 69.4 76.7 I 0.100 123.7 145.1 155.8 
0.0130 9.5 15.7 18.8 0.051 56.2 10.9 78,3 I 0.101 125.1 146.6 157.3 
0.0135 10.0 16.4 19.5 0.052 57.5 72.4 19.8 I 0.102 126.5 148.1 158.9 
0.0140 10.6 17.1 20.3 0.053 58.8 73.9 8t.4 I 0.103 128.0 149.7 160.5 
0.0145 11.1 17.8 21.1 0.054 60.2 15.4 83.0 I 0.104 129.4 151.2 162.1 
0.0150 11.6 18.4 21.8 0.055 61.6 76.9 84.6 I 0.105 130.8 152.7 163.7 
0.0155 12.2 19.1 22.6 0.056 62.8 78.4 86.1 I 0.106 132.2 154.3 165.3 
0.0160 12.7 19.8 23.4 0.057 64.2 79.9 87.7 I 0.107 133.6 155.8 166.9 
0.0165 13.3 20.5 24.2 0.058 65.5 81.4 89.3 I 0.108 135.1 167.3 168.4 
0.0170 13.8 21.2 25.0 0.059 65.9 82.9 90.9 I O.lOS 135.5 158.8 170.0 
0.0175 14.4 22.0 25.7 0.060 68.2 84.4 92.5 I 0.110 137.9 160.4 171.6 
0.0180 15.0 22.7 26.5 0.061 69.5 85.9 94.0 I 0.U1 139.4 161.9 173.2 
0.0185 15.6 23.4 27.3 0.062 70.9 87.4 95.6 I 0.112 140.8 163.5 174.8 
0.0190 16.1 24.1 28.1 0.063 72.3 88.9 97.2 I 0.113 142.2 155.0 176.4 
0.0195 16.7 24.8 28.8 0.064 73.6 90.4 98.8 I 0.114 143.7 156.6 178.0 
0.0200 17.2 25.5 29.6 0.066 75.0 91.9 100.4 I 0.115 145.1 168.1 179.5 
0.0205 17.8 25.2 30.4 0.066 76.4 93.4 101.9 I 0.116 146.5 169.6 181.1 
0.0210 18.4 26.9 31.2 0.067 77.7 94.9 103.5 I 0.117 148.0 171.1 182.7 
0.0215 19.0 27.6 32.0 0.068 79.1 96.4 105.1 I 0.118 149.4 172.7 184.3 
0.0220 19.6 28.3 32.7 0.069 80.5 97.9 106.7 I 0.119 150.8 174.2 185.9 
0.0225 20.1 29.1 33.5 0.070 81.8 99.4 108.3 I 0.120 152.3 176.7 187.5 ., 0.0230 20.7 29.8 34.3 0.071 83.2 101.0 109.8 I 0.121 153.7 177.3 .189.1 
0.0235 21.3 30.5 35.1 0.072 84.6 102.6 111.4 I 0.122 156.1 178.8 190.7 
0.0240 21.9 31.2 36.9 0.073 85.9 104.0 113.0 t 0.123 156.6 180.4 192.2 
0.0245 22.6 3t.9 36.6 I 0.074 87.3 106.5 114.6 I 0.124 158.0 181.9 193.8 
0.0250 23.1 32.6 37.4 I 0.075 88.7 107.0 1l6.2 I 0.125 159.6 183.4 196.4 



STATISTICAL QUALITY COITROl LInITS 
FILE II -- FRACTIOI DEFECTIVE 

• SalDle Ilze (I) = 1800 
----------------------------------------------------------------------------------------
tiS) STD Ml UCL I t(S) STD Ml UCL I t(S) STD ML IICl 

----------------------------------------------------------------------------------------
0.0005 0.0 0.3 0.4 I 0.026 28.2 38.8 44.1 0.076 103.2 122.9 132.8 
0.0010 0.1 0.7 1.0 I 0.027 29.6 40.4 46.8 0.077 104.7 124.6 134.6 
0.0015 0.2 1.2 1.7 0.028 31.0 42.1 47.6 0.078 106.3 126.3 136.3 
0.0020 0.6 1.8 2.6 0.029 32.4 43.7 49.4 0.079 107.9 128.0 138.1 
0.0026 0.7 2.6 3.3 0.030 33.8 46.4 61.1 0.080 109.6 129.7 139.9 
0.0030 1.1 3.1 4.1 0.031 36.2 47.0 62.9 0.081 111.0 131.4 141.7 
0.0036 1.4 3.8 6.0 0.032 36.7 48.7 54.6 0.082 112.6 133.2 143.4 
0.0040 1.8 4.5 6.8 0.033 38.1 60.3 66.4 0.083 114.2 134.9 146.2 
0.0045 2.2 6.2 6.6 0.034 39.6 62.0 58.2 0.084 116.8 136.6 147.0 
0.0060 2.6 6.9 7.6 0.036 41.0 63.6 60.0 0.086 117.4 138.3 148.8 
0.0066 3.1 6.6 8.3 0.036 42.4 56.3 61.7 0.086 118.9 140.0 160.6 
0.0060 3.6 7.3 9.2 0.037 43.9 66.9 63.6 0.087 120.6 141.7 162.3 
0.0066 4.0 8.0 10.0 0.038 45.3 58.6 56.3 0.088 122.1 143.5 164.1 
0.0070 4.6 8.8 10.9 0.039 46.8 60.3 67.0 0.089 123.7 146.2 166.9 
0.0075 5.0 9.5 11.7 0.040 48.2 61.9 58.8 0.090 125.3 146.9 157.7 
0.0080 5.6 10.2 12.6 0.041 49.7 63.6 70.6 0.091 126.9 148.6 159.6 
0.0086 6.1 11.0 13.6 0.042 61.2 56.3 72.3 0.092 128.5 160.3 161.3 
0.0090 6.6 11.8 14.3 0.043 62.7 67.0 74.1 0.093 130.1 162.1 163.0 
0.0096 7.2 12.6 16.2 0.044 64.1 58.6 76.9 I 0.094 131.7 163.8 164.8 
0.0100 7.7 13.3 16.1 0.046 56.6 70.3 77.7 0.096 133.3 166.6 166.6 

• 0.0106 8.3 14.0 16.9 0.046 67.1 72.0 79.4 0.096 134.9 157.2 158.4 
0.0110 8.9 14.8 17.8 0.047 58.6 73.7 81.2 0.097 136.6 159.0 170.2 
0.0115 9.6 15.6 18.7 0.048 60.1 76.4 83.0 0.098 138.1 160.7 172.0 
0.0120 10.0 16.4 19.6 0.049 61.6 77.0 84.8 0.099 139.7 162.4 173.7 
0.0126 10.6 17.1 20.4 0.060 63.1 78.7 86.6 0.100 141.3 164.1 175.6 
0.0130 11.2 17.9 21.3 0.061 64.6 80.4 88.3 0.101 142.9 166.8 177.3 
0.0135 11.8 18.7 22.1 0.062 66.1 82.1 90.1 0.102 144.6 167.6 179.1 
0.0140 12.6 19.6 23.0 0.063 67.6 83.8 91.8 0.103 146.1 169.3 180.9 
0.0146 13.1 20.3 23.9 I 0.064 69.2 86.6 93.6 0.104 147.7 171.0 182.7 
0.0150 13.7 21.1 24.8 0.066 70.7 87.2 96.4 0.106 149.3 172.8 184.6 
0.0165 14.3 21.9 26.6 0.066 72.2 88.9 97.2 0.106 161.0 174.5 186.2 
0.0160 16.0 22.7 26.6 0.057 73.7 90.6 99.0 0.107 162.6 176.2 188.0 
0.0156 16.6 23.4 27.4 0.068 76.3 92.2 100.7 0.108 164.2 177.9 189.8 
0.0170 16.2 24.2 28.3 0.069 76.8 93.9 102.6 0.109 166.8 179.7 191.6 
0.0176 16.9 26.0 29.1 0.060 78.3 96.6 104.3 0.110 157.4 111.4 193.4 
0.0180 17.5 26.8 30.0 0.061 79.9 97.3 106.1 0.111 159.0 183.1 196.2 
0.0186 18.2 26.6 30.9 0.062 81.4 99.0 107.8 0.112 160.7 184.9 197.0 
0.0190 18.8 27.4 31.8 0.063 82.9 100.7 109.6 0.113 162.3 186.6 198.7 
0.0196 19.5 28.2 32.6 0.064 84.6 102.4 111.4 0.114 163.9 188.3 200.6 
0.0200 20.1 29.1 33.6 0.066 86.0 104.1 113.2 0.116 166.6 190.1 202.3 
0.0206 20.8 29.9 34.4 0.066 87.6 106.8 116.0 0.116 167.2 191.8 204.1 
0.0210 21.6 30.7 36.3 0.067 89.1 107.6 116.7 0.117 158.8 193.6 206.9 
0.0215 22.1 31.6 36.1 0.068 90.7 109.2 118.6 0.118 170.4 196.2 207.7 
0.0220 22.8 32.3 37.0 0.069 92.2 110.9 120.3 0.119 172.0 197.0 209.6 
0.0226 23.5 33.1 37.9 0.070 93.8 112.6 122.1 0.120 173.7 198.7 211.2 , 0.0230 24.1 33.9 38.8 0.071 96.3 114.3 123.8 0.121 175.3 200.4 213.0 
0.0236 24.8 34.7 39.7 0.072 96.9 116.1 126.6 0.122 176.9 202.2 214.8 
0.0240 26.6 36.6 40.6 0.073 98.6 117.8 127.4 0.123 178.6 203.9 216.6 
0.0246 26.2 36.3 41.4 0.074 100.0 119.5 129.2 0.124 180.2 206.7 218.4 
0.0250 26.9 37.2 42.3 0.076 101.6 121.2 131.0 0.126 181.8 207.4 220.2 



STATISTiCAl QUALITY COITROl LIKITS 
FILE II -- FRACTION DEFECTIVE 

• Sample size (N, = 1900 
---------------------------------------------------------------~-----------------------
tIS, STO AQL OCL I tIS, STD AQl UCl I tIS, STD AQl UCl 

---------------------------------------------------------------------------------------' 
0.0005 0.0 0.3 0.4 I O.02S 30.2 41.2 46.6 I 0.076 109.8 130.1 140.3 
0.0010 0.1 0.8 1.1 I 0.027 31.7 42.9 48.5 I 0.077 111.4 131.9 142.1 
0.0015 0.3 1.3 1.9 I 0.028 33.2 44.6 50.3 I 0.078 113.1 133.7 144.0 
0.0020 0.5 2.0 2.7 I 0.029 34.7 46.4 52.2 I 0.079 114.7 135.5 145.9 
0.0025 0.8 2.6 3.5 I 0.030 36.2 48.1 54.1 I 0.080 116.4 137.3 147.8 
0.0030 1.2 3.3 4.4 I 0.031 37.7 49.8 55.9 I 0.081 118.1 139.1 149.7 
0.0035 1.6 4.0 5.3 I 0.032 39.2 51.6 57.8 I 0.092 119.8 140.9 l51.5 
0.0040 2.0 4.8 6.2 I 0.033 40.7 53.3 59.7 I 0.083 121.4 142.8 153.4 
0.0045 2.4 5.5 7.1 I 0.034 42.2 55.1 61.5 I 0.084 123.1 144.6 155.3 
O.OOSO 2.9 6.3 7.9 I 0.035 43.8 56.8 63.4 I 0.085 124.8 146.4 157.2 
0.0055 3.4 7.0 8.8 I 0.036 45.3 58.6 65.3 I 0.086 126.5 148.2 159.1 
O.OOSO 3.9 7.8 9.7 I 0.037 46.8 60.4 67.1 I 0.087 129.2 150.0 161.0 
0.0065 4.4 8.6 10.6 I 0.038 49.4 62.1 69.0 I 0.099 129.9 151.8 162.8 
0.0070 4.9 9.3 11.6 I 0.039 49.9 63.9 70.9 I 0.099 131.5 153.7 164.7 
0.0075 5.5 10.1 12.5 f 0.040 51.5 65.7 72.7 I 0.090 133.2 155.5 166.6 
0.0080 6.0 10.9 13.4 f 0.041 63.1 67.4 74.6 I 0.091 134.9 157.3 168.6 
0.0085 6.6 11.7 14.3 I 0.042 54.6 69.2 76.5 I 0.092 136.6 159.1 170.4 
0.0090 7.2 12.5 15.2 I 0.043 56.2 71.0 79.3 I 0.093 138.3 160.9 172.2 
0.0095 7.9 13.3 16.1 I 0.044 57.9 72.7 80.2 I 0.094 140.0 162.7 174.1 
0.0100 8.4 14.1 17.0 I 0.045 59.3 74.S 82.1 I 0.095 141.7 164.6 176.0 

- 0.0105 9.0 14.9 17.9 I 0.046 GO.9 76.3 84.0 I 0.096 143.4 166.4 177.9 
0.0110 9.6 15.8 18.9 I 0.047 62.5 78.1 85.9 I 0.097 145.1 169.2 179.8 
0.0111; 10.2 16.6 19.8 I 0.048 64.1 79.8 87.7 I 0.098 146.8 170.0 181.7 
0.0120 10.8 17.4 20.7 I 0.049 65.7 81.6 99.6 f 0.099 148.5 171.8 193.5 
0.0125 11.5 18.2 21.6 I 0.050 67.3 83.4 91.4 I 0.100 150.2 173.7 185.4 
0.0130 12.1 19.1 22.5 I 0.061 68.9 85.2 93.3 I 0.101 151.9 175.5 187.3 
0.0135 12.9 19.9 23.4 I 0.052 70.5 87.0 95.2 I 0.102 153.6 177.3 199.2 
0.0140 13.4 20.7 24.4 I 0.053 72.1 99.7 97.1 I 0.103 155.3 179.1 191.1 
0.0145 14.1 21.5 25.3 I 0.054 73.7 90.5 98.9 f 0.104 157.0 181.0 193.0 
0.0150 14.7 22.4 26.2 I 0.055 75.3 92.3 100.9 I 0.105 158.7 182.8 194.8 
0.0155 16.4 23.2 27.1 I 0.056 76.9 94.1 102.7 I 0.106 160.4 194.6 196.7 
0.0160 16.1 24.1 28.1 I 0.057 7B.S 95.9 104.6 I 0.107 162.1 186.4 198.6 
0.0166 16.9 24.9 29.0 f 0.059 80.2 97.7 106.4 I 0.108 163.8 188.3 200.5 
0.0170 17.4 25.7 29.9 I 0.059 91.8 99.5 108.3 f 0.109 165.5 190.1 202.4 
0.0171; 18.1 26.6 30.8 I 0.060 83.4 101.3 110.2 I 0.110 167.2 191.9 204.3 
0.0180 19.9 27.4 31.9 I 0.061 85.0 103.1 112.1 I 0.111 168.9 193.8 206.2 
0.0185 19.5 29.3 32.7 I 0.062 86.7 104.9 114.0 I 0.112 170.7 195.6 208.0 
0.0190 20.2 29.1 33.6 I 0.063 99.3 106.7 115.9 f 0.113 172.4 197.4 209.9 
0.0195 20.9 30.0 34.5 f 0.064 89.9 108.5 117.7 I 0.114 174.1 199.2 211.8 
0.0200 21.6 30.8 35.5 I 0.065 91.6 110.3 119.6 I 0.115 175.8 201.1 213.7 
0.0205 22.3 31.7 36.4 I 0.066 93.2 112.1 121.5 I 0.116 177.5 202.9 215.6 
0.0210 23.0 32.5 37.3 I 0.067 94.9 113.9 123.3 I 0.117 179.2 204.7 217.5 
0.0215 23.7 33.4 38.2 I 0.068 96.5 115.7 125.2 I 0.118 181.0 206.6 219.4 
0.0220 24.4 34.3 39.2 I 0.069 98.2 117.5 127.1 I 0.119 182.7 209.4 221.2 
0.0226 25.2 35.1 40.1 I 0.070 99.8 119.3 129.0 I 0.120 184.4 210.2 223.1 , 0.0230 25.9 36.0 41.0 I 0.071 101.5 121.1 130.9 I 0.121 196.1 212.1 225.0 
0.0235 26.6 36.8 42.0 I 0.072 103.1 122.9 132.7 I 0.122 197.9 21:1.9 226.9 
0.0240 27.3 37.7 42.9 I 0.073 104.9 124.7 134.6 f 0.123 199.6 215.7 229.9 
0.0245 29.0 38.6 43.8 I 0.074 106.4 126.5 136.5 I 0.124 191.3 217.6 230.7 
0.0250 29.8 39.4 44.7 I 0.075 108.1 128.3 138.4 I 0.125 193.1 219.4 232.6 



.. 

• 

• 

• 

STATISTicAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N • 2000 0 • 

't' 'STO' 'AQL' 'UCL' 

0.0010 0.1 0.8 1.2 
0.0015 0.3 1 •• 2.0 
0.0020 0.6 2.1 2.51 
0.0025 0.9 2.8 3.8 
0.0030 1.3 3.6 •• 7 
0.0035 1.7 •• 3 5.6 
0.00.0 2.1 5.1 6.5 
0.00.5 . ·2.6 5.9 7.5 
0.0050 3.1 6.7 8 •• 
0.0055 3.6 7.5 9 •• 
0.01160 ... 2 8.' 10.3 
0.0065 4.7 9:1 11.' 
0.0070 5.3 9.9 12.2 
0.0075 5.51 10.7 13.2 
0.0080 6.5 11~6 U.1 
0.0085 7.1 12 •• 15.1 
0.0090 7.7 13.3 16.1 
0.0095 8 •• 1 •• 1 17.0 
0.0100 9.0 15.0 18.0 
0.0105 9.6 15.8 18.' 
0.0110 10.3 16.7 1'.' i 

0.0115 11.0 17.6 20.' 
0.0120 11.6 18 •• 21.8 
0.0125 12.3 1'.3 22.8 
0.0130 ·13.0 20.2 23.8 
0.0135 13.7 21.1 2 •• 8 
O.OUO 1 ••• 21.9 25.7 
0.OU5 15.1 22.8 26.7 
0.0150 15.8 23.7 27.7 
0.0155 16.5 2 •• 6 2 •• 6 
0.0160 17.2 25.5 29.6 
0.0165 17.' 26 •• 30.' 
0.0170 1 •• 7 27.3 n.6 
0.0175 19 •• 28.2 32.5 
0.0180 20.1 29.0 33.5 
0.01.5 20.' 2'.9 3 •• 5 
0.0190 21.6 30 •• 35.5 
0.01" 22.3 31.7 36 •• 
0.0200 23.1 32.6 37 •• 
0.0205 23.8 33.5 38 •• 
0.0:1l0 2 •• 6 lA •• 39 •• 
0.0215 25.3 35.3 .0.3 
0.0220 26.1 36.2 41.3 
0.0225 26.9 37.2 42.3 
0.0230 27.6 38.1 Al.3 
0.0235 2 ••• 39.0 ••• 3 
0.02.0 29.2 39.9 .5.2 
0.02.5 2'.' .0 •• .6.2 
0.0250 )0.7 41.7 .7.2 

't' 'STO' 'AClL' 'UCL 

0.02.6: 32.3 :~:; .51.~ 
0.027 33.8 51.1 
0.028 35 •• .7.2 53.1 
0.0251 37.0 .9.0 55.0 
0.030 38.6 50.8 57.0 
0.031 .0.1 52.7 59.0 
0.032 &1.7 5 •• 5 60.9 
0.0;)) .3 •• 56 •• 62.9 
O.OlA 45.0 58.2 64.9 
0.0:'5 AIS.6 60.1 66.8 
0.036 ".2 61.9 68.8 
o.on .9.8 63.8 70.8 
0.038 51.5 65.6 72.7 
0.039 53.1 67.5 74.7 
0.0.0 5 •• 8 " .. 76.7 
0.0.1 56 •• 71.2 78.6 
0.0.2 58.1 73.1 80.6 
0.0.3 59.7 75.0 82.6 
0.0 •• 61 •• 76.8 8 •• 5 
0.0.5 63.1 78.7 16.5 
0.0.6 6 •• 7 80.6 88.5 
O.OU " .. 82 •• '0.5 
0.0.8 68.1 N.3 92 •• 
0.04' ".8 86.2 , ... 
0.050 71.5 88.1 " .. 
0.051 73.2 '0.0 "., 

I 
0.052 74.9 91.8 100.' 
0.053 76.6 '3.7 102.3 
0.05. 78.3 ".6 104.3 
0.055 80.0 '7.5 106.2 
0.056 81.7 99 •• 108.2 
0.057 83 •• 101.3 110.2 
0.058 85.1 103.1 112.2 
0.059 16.8 105.0 11 •• 1 
0.060 8 •• 5 106.' 116.1 
0.061 90.2 108.8 118.1 
0.062 '2.0 110.7 120.1 
0.063 93.7 112.6 122.0 
0.06. " .. 1lA.5 12 •• 0 
0.065 97.2 116 •• 126.0 
0.066 "., 118.3 128.0 
0.0'7 100.6 120.2 130.0 
0.068 102 •• 122.1 131.9 
0.069 10 •• 1 12 •• 0 133.' 

j 
0.070 105.9 125.' 135.' 
0.071 107.6 127.8 137.9 
0.072 109.) 129.7 1351.' 

! o.on 111.1 Ul.6 141.8 

I 
0.074 112.9 U).5 143.8 
0.075 11 •• 6 135 •• U5.8 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 21nn.n 
.' • '" 't' 'STO' 'AQL' 'UCL' 

O.oruo 0.1 0.9 1., 
0.0015 0.4 1.5 2.1 
0.0020 0.6 2.3 3.1 
0.0025 1.0 3.0 4.0 
0.00'0 1.4 3.6 5.0 
0.0035 1.9 4.6 5.9 
0.0040· 2.3 5.4 6.9 
0.0045 2.8 6.2 7.9 
0.0050 3.4 7.1 8.9 
0.0055 '.9 7.9 9.9 
0.0060 4.5 8.8 10.9 
D.D06S 5.1 9.6 11.9 
0.0070 5.7 10.5 12.9 
0.0075 6.3 11.4 13.9 
0.0080 7.0 12.3 14.9 
0.0065 7.6 13.2 15.9 
0.0090 6.3 14.0 16.9 
0.0095 9.0 14.9 17.9 
O. DUO 9.6 15.8 18.9 
0.0105 10.3 16.8 20.0 
0.0110 11.0 17.7 21.0 
0.Oll5 ll.7 18.6 22.0 
0.0120 12.5 19.5 2'.0 
0.0125 13.,2 20.4 24.0 
o.ono. 13.9 21.3 25.0 
0.0135 14.6 22.3 26.1 
0.0140 15.4 23.2 27.1-
0.0145 16.1 24.1 28.1 
0.0150 16.9 25.0 29.1 
0.0155 17.6 26.0 30.1 
0.0160 18.4 26.9 31.2 
0.0165 19.1 27.6 32.2 
0.0170 19.9 26.8 33.2 
0.9175 20.7 29.7 '4.2 
0.0180 21.4 30.7 '5.3 
0.0185 22.2 :H.6 36.3 
0.0190 23.0 32.5 37.3 
0·1l195 23.6 33.5 38.3 
0.0200 24.6 34.4 39.4 
0.0205 25.4 35.4 40.4 
0.0210 26.2 36.3 41.4 
0.0215 27.0 37.3 42.4 
0.0220 27.8 38.2 43.5 
0.0225 28.6 39.2/ 44.5 
0.0230 29.4 40 • .1 45.5 
0.0235 30.2 41.1 46.6 
0.0240 31.0 42.1 47.6 
0.0245 :H.8 43.0 48.6 
0.0250 32.6 44.0 49.6 

• t ' 'STD' 'AQL' 'UCL 

0.026 '4.' 45.9 51.7 
0.027 35.9 47.8 53.6 
0.028 37.6 49.7 55.8 
0.029 39.' 51.7 57.9 
0.030 40.9 ".6 59.9 
0.031 42.6 55.5 62.0 
0.032 44.' 57.5 64.1 
0.0" 46.0 59.4 66.1 
0.034 47.7 61.4 68.2 
0.035 49.4 63.' 70.3 
0.036 51.1 65.3 72.' 
0.037 52.9 67.2 74.4 
0.038 54.6 69.2 76.5 
0.039 56.3 71.1 78.5 
0.040 58.1 73.1 60.6 
0.041 59.8 75.0 82.7 
0.042 61.5 77 .0 84.7 
0.043 63.3 79.0 86.8 
O.Oil4 65.1 80.9 88.9 
0.045 66.8 82.9 90.9 
0.046 66.6 84.9 9'.0 
0.047 70.3 ' 86.8 95.1 
0.048 72.1 88.8 97.2 
0.049 73.9 90.8 99.2 
0.050 75.7 92.6 101.3 
0.051 77.5 94.7 103.4 
0.052 79.2 96.7 105.4 
0.053 81.0 98.7 107.5 
0.054 82.8 100.7 109.6 
0.055 84.6 102.7 111.7 
0.056 66.4 104.6 113.7 
0.057 88 •. 2 106.6 115.6 
0.058 90.0 108.6 117.9 
0.059 91.8 110.6 120.0 
0.060 9'.7 112.6 122.0 
0.061 95.5 H4.6 124.1 
0.062 97.3 116.6 126.2 
0.063 99.1 118.6 128.3 
0.064 100.9 120.5 130.3 
0.065 102.8 122.5 132.4 
0.066 104.6 124.5 134.5 
0.067 106.4 126.5 136.6 
0.068 108.3 128.5 138.7 
0.069 110.1 nO.5 140.7 
0.070 111.9 132.5 142.6 
0.071 113.8 134.5 144.9 
0.072 115.6 136.5 147.0 
0.073 117.5 136.5 149.0 
0.074 119.3 140.5 151.1 
0.075 121.1 142.5 153.2 , 

,Ilt 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N .. ........ 0 

't' 'STO' 'AQL' 'UCL' 

0.0010 0.2 0.9 1.3 
0.0015 O.A 1.6 2.3 
0.0020 0.7 2 •• 3.2 
0.0025 1.1 3.2 A.2 
0.0030 1.5 A.O 5.2 
0.0035 2.0 A.8 6.3 
O.OOAO 2.5 5.7 7.3 
O.OOAS 3.1 6.6 8.3 
0.0050 3.6 7.5 9.A 
0.0055 A.2 8.A 10 •• 
0.0060 A.9 9.3 11.5 
0.0065 5.5 10.2 12.5 
0.0070 6.1 11.1 13.6 
0.0075 6.8 12.0 1 •• 6 
0.0080 7.5 12.9 15.7 
0.0085 8.2 13.9 16.7 
0.0090 8.9 1 •• 8 17.8 
0.0095 9.6 15.8 18.8 
0.0100 10.3 16.7 19.9 
0.0105 11.0 17.7 21.0 
0.0110 11.8 18.6 22.0 
0.0115 12.5 19.6 23.1 
0.0120 13.3 20.5 2A.2 
0.0125 lA.O 21.5 25.2 
0.0130 1 •• 8 22.5 26.3 
0.0135 15.6 23 •• 27.A 
O.OlAO u; •• 2A.A 28 •• 
0.0145 17.1 25 •• 29.5 
0.0150 17.9 26.A 30.6 
0.0155 18.7 27.3 31.1 
0.0160 19.5 28.3 32.1 
0.0165 20.3 29.3 33.8 
0.0170 21.1 30.3 3A.9 
0.0175 22.0 31.3 35.9 
0.0180 22.8 32.} 37.0 
0.0185 23.6 33.3 38.1 
0.0190 2A •• 34.3 39.2 
0.0195 25.3 35.2 .0.2 
0.0200 26.1 36.2 41.3 
0.0205 26.9 37.2 .2.A 
0.0210 27.8 38.2 U.S 
0.0215 28.6 39.2 AA.5 
0.0220 2'.A .0.2 45.6 
0.0225 30.3 A1.2 .6,7 
0.0230 31.2 .2.2 .7.8 
0.0235 32.0 .3.2 A8.9 
0.02.0 32.9 ".2 A9.9 
0.02.5 33.1 A5.2 51.0 
0.0250 3A.6 A6.3 52.1 

't' 'STO' 'AQL' 'UCL' 

0.026 36.3 48.3 5 •• 2 
0.027 38.1 50.3 56 •• 
0.028 '9.8 52.3 58.6 
0.029 41.6 5A.3 60.7 
0.030 43.3 56.A 62.9 
0.031 A5.1 S8.A 65.0 
0.032 A6.9 60.A 67.2 
0.033 A8.7 62.5 69 •• 
0.034 50.5 64.5 71.5 
0.035 52.3 "., 73.7 
0.036 SA.1 68.6 75.9 
0.037 55.9 70.6 78.0 
0.038 57.7 72.7 80.2 
0.039 59.5 7A.8 82 •• 
O.OAO n.A 76.8 84.5 
0.OA1 63.2 78.9 86.7 
0.OA2 65.0 80.9 88.9 
0.OA3 66.9 83.0 91.0 
0.0" 68.7 85.0 n.2 
0.OA5 70.6 87.1 95 •• 
0.OA6 72 •• 89.2 97.5 
0.OA7 74.3 91.2 99.7 
0.0.8 76.2 93.3 101.9 
0.OA9 78.0 ".A 10 •• 1 
0.050 79.9 97.5 106.2 
0.051 81.8 9'.5 108 •• 
0.052 83.7 101.6 110.6 
0.053 85.5 103.1 112.7 
0.05A 87.A 105.8 11A.9 
0.055 89.3 101.8 117.1 
0.056 '1.2 109.9 119.} 
0.057 93.1 112.0 121.A 
0.058 ".0 114.1 12}.6 
0.059 96.9 116.2 125.8 
0.060 98.8 118.2 128.0 
0.061 100.7 120.3 UO.1 
0.062 102.6 122 •• 132.} 
0.063 10 •• 6 12 •• 5 134.5 
0.06A 106.5 126.6 136.7 
0.065 108 •• 128.7 138.8 
0.066 110.3 130.8 141.0 
0.067 112.2 132.9 143.2 
0.068 114.2 135.0 14' •• 
0.069 116.1 131.1 1A7.5 
0.070 118.0 139.2 149.1 
0.071 120.0 1.1.3 151.9 
0.012 121.9 143 •• lSA.l 
0.073 123.8 145 •• 156.3 
0.01. 125.8 147.5 158.4 
0.075 121.1 149.6 160.6 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N = 2300 0 . 
't' 'STO' 'AQL' 'UCL' 

0.0010 0.2 1.0 1.4 
0.0015 0.4 1.7 2.4 
0.0020 0.8 2.5 3.4 
0.0025 1.2 3.4 4.5 
0.0030 1.7 4.2 5.5 
0.0035 2.2 5.1 6.6 
0.0040 2.7 6.0 7.7 
0.0045 3.3 6.9 8.7 
0.0050 3.9 7.9 9.8 
0.0055 4.5 8.8 10.9 
0.0060 5.2 9.7 12.0 
0.0065 5.9 10.7 13.1 
0.0070 6.6 11.7 14.2 
0.0075 7.3 12.6 15.3 
0.0080 8.0 13.6 16.4 
0.0085 8.7 14.6 17.5 
0.0090 9.4 15.6 18.7 
0.0095 10.2 16.6 19.8 
0.0100 11.0 17.6 20.9 
0.0105 11.7 18.6 22.0 
0.0110 12.5 19.6 23.1 
0.0115 13.3 20.6 24.2 
0.0120 14.1 21.6 25.3 
0.0125 14.9 22.6 26.4 
0.0130 15.7 23.6 27.6 
0.0135 16.5 24.6 28.7 
0.0140 17.4 25.7 29.8 
0.0145 18.2 26.7 30.9 
0.0150 19.0 27.7 32.0 
0.0155 19.9 28.7 33.2 
0.0160 20.7 29.8 34.3 
0.0165 21.5 30.8 35.4 
0.0170 22.4 31.8 36.5 
0.0175 23.3 32.9 37.7 
0.0180 24.1 33.9 38.8 
0.0185 25.0 34.9 39.9 
0.0190 25.9 36.0 41.0 
0.0195 26.7 37.0 42.1 
0.0200 27.6 38.0 43.3 
0.0205 28.5 39.1 44.4 
0.0210 29.4 40.1 45.5 
0.0215 30.3 41.2 46.6 
0.0220 31.1 42.2 47.8 
0.0225 32.0 43.3 48.9 
0.0230 32.9 44.3 50.0 
0.0235 33.8 45.4 51.2 
0.0240 34.7 46.4 52.3 
0.0245 35.6 47.5 53.4 
0.0250 36.5 48.5 54.5 

, t' 'STO' 'AQL' 'UCL' 

0.026 38.4 50.7 56.8 
0.027 40.2 52.8 59.1 
0.028 42.0 54.9 61.3 
0.029 43.9 57.0 63.6 
0.030 45.7 59.1 65.8 
0.031 47.6 61.3 68.1 
0.032 49.5 63.4 70.4 
0.033 51.4 65.5 72.6 
0.034 53.2 67.7 74.9 
0.035 55.1 69.8 77 .1 
0.036 57.0 71.9 79.4 
0.037 58.9 74.1 81.7 
0.038 60.8 76.2 83.9 
0.039 62.8 78.4 86.2 
0.040 64.7 80.5 88.5 
0.041 66.6 82.7 90.7 
0.042 68.5 84.8 93.0 
0.043 70.5 87.0 95.3 
0.044 72.4 89.2 97.5 
0.045 74.4 91.3 99.8 
0.046 76.3 93.5 102.1 
0.047 78.3 95.7 104.3 
0.048 80.2 97.8 106.6 
0.049 82.2 100.0 108.9 
0.050 84.1 102.2 111.2 
0.051 86.1 104.3 113.4 
0.052 88.1 106.5 115.7 
0.053 90.1 108.7 118.0 
0.054 92.0 110.8 120.2 
0.055 94.0 113.0 122.5 
0.056 96.0 115.2 124.8 
0.057 98.0 117.4 127.1 
0.058 100.0 119.6 129.3 
0.059 102.0 121.7 131.6 
0.060 104.0 123.9 133.9 
0.061 106.0 12~.1 136.2 
0.062 108.0 128.3 138.4 
0.063 !l0.0 130.5 140.7 
0.064 112.0 132.7 143.0 
0.065 114.0 134.9 145.3 
0.066 116.0 137.0 147.5 
0.067 118.1 139.2 149.8 
0.068 120.1 141.4 152.1 
0.069 122.1 143.6 154.4 
0.070 124.1 145.8 156.6 
0.071 126.2 148.0 158.9 
0.072 128.2 150.2 161.2 
0.013 130.2 152.4 163.5 
0.074 132.3 154.6 165.8 

, 0.075 134.3 156.8 168.0 



• 

• 

• 

STATISTicAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N -- . 
't' 'STD' 'AQL' 'UCL' 

0.0010 0.2 1.1 1.5 
0.0015 0.5 1.8 2.5 
0.0020 0.8 2.1 3.6 
0.0025 1.3 3.6 •• 7 
0.0030 1.8 •• 5 5.8 
0.0035 2.3 5 •• 6." 
0.00.0 2.9 6.3 8.0 
0.00.5 3.5 7.3 9.2 
0.0050 •• 2 8.lt 10.3 
0.0055 .. , '.3 11.5 
0.0060 5.5 10.2 12.6 
0.0065 6.3 11.2 13 •. 7 
0.0070 7.0 12.3 14.' 
0.0075 7.7 13.3 16.1 
0.0080 8.5 14.3 17.2 
0.0085 9.3 15.3 18 •• 
0.0090 10.0 16 •• 19.5 
0.0095 10.8 17 •• 20.7 
0.0100 11.6 18 •• 21.8 
0.0105 12 •• 19.5 23.0 
0.0110 13.3 20.5 2 •• 2 
0.OU5 14.1 21.6 25.3 
0.0120 14.9 22.6 26.5 
0.0125 15.8 23.7..- 27.1 
0.0130 16.6 2 •• 8 28.8 
0.0135 17.5 25.8 30.0 
0.01.0 18 •• 26.' 31.2 
0.0145 19.2 28.0 32.3 
0.0150 20.1 29.0 )).5 
0.0155 21.0 30.1 3 •• 7 
0.0160 21.9 31.2 35.8 
0.0165 22.8 32.3 37.0 
0.0170 23.7 )).3 38.2 
0.0175 2 •• 6 , ... 39.4 
0.0180 25.5 35.5 .0.5 
0.0185 26.4 36.6 41.7 
0.0190 27.3 37.7 42.9 
0.0195 28.2 38.8 .... 1 
0.0200 29.1 39.' .5.2 
0.0205 30.1 41.0 46 •• 
0.0210 31.0 42.0 47.6 
0.0215 :n.' .3.1 .8.8 
0.0220 32.8 .... 2 .,., 
0.0225 33.8 .5.3 51.1 
0.0230 3 •• 7 .6 •• 52.' 
0.0235 35.7 47.5 53.5 
0.02.0 36.6 .8.6 5 •• 6 
0.0245 37.6 4'.7 55.8 
0.0250 38.5 50.8 57.0 

't' 'STD' 'AQL' 'UCL' 

0.026 40.4 53.0 59.3 
0.021 42.3 55.2 61.1 
0.028 ..... 3 51.5 6".1 
O.OH 4&.2 ".1 " .. 
0.030 .8.2 61.9 68.8 
0.031 50.1 64.1 71.1 
0.032 52.1 66.4 73.5 
0.033 5 •• 1 68.6 75.' 
0.034 56.0 70.8 78.2 
0.035 sa.O 73.1 80.6 
0.036 60.0 75.3 82.' 
0.037 62.0 77.5 85.3 
0.038 6 •• 0 19.8 87.7 
0.039 ".0 82.0 '0.0 
0.0.0 68.0 14.3 92 •• 
0.041 70.0 86.5 9 •• 8 
0.042 72.1 88.8 97.1 
0.043 14.1 91.0 99.5 
0.0'" 76.1 '3.3 101.9 
0.045 78.2 95.5 10 •• 2 
0.0.6 80.2 97.8 106.6 
0.0.7 82.2 100.1 109.0 
0.0.a 8 •• 3 102.3 Ill •• 
0.0.9 86.3 104.6 1ll.7 
0.050 88 •• 106.9 116.1 
0.051 90.' 109.1 118.5 
0.052 '2.' 111.4 120.8 
0.05' 94.6 113.7 123.2 
0.05. 96.1 115.' 125.6 
0.055 98.8 118.2 127.9 
0.056 100.8 120.5 130.3 
0.057 102.9 122.8 132.7 
0.058 105.0 125.0 U5.1 
0.059 107.1 127.3 137.4 
0.060 109.2 1H.6 13'.8 
0.061 111.' 1311.' 142.2 
0.062 113.4 134.2 1 .... 6 
0.063 115.5 136.' 146.' 
0.064 117.6 138.7 14'.3 
0.065 119.7 141.0 151.7 
0.0" 121.8 143.3 15 •• 1 
0.067 123.' 145.6 156.4 
0.068 126.0 147.9 158.8 
0.069 128.1 1S1.2 161.2 
0.070 130.3 152.5 163.6 
0.071 132.4 15 •• 8 165.' 
0.072 134.5 157.1 168.3 
0.073 136.6 1".3 170.7 
0.07. 138.8 161.6 173.1 
0.075 140.9 163.9 175.5 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION OEFECTIVE 

N .. 2500.0 

, t' 'STO' 'AQL' 'UCL' 

0.0010 0.2 1.1 1.6 
0.0015 0.5 1.9 2.7 
0.0020 0.9 2.6 '.8 
0.0025 1.4 ' .• 7 4.9 
0.00.'0 1.9 4.7 6.1 
0.00." 2.5 5.7 7.2 
0.0040 3.1 6.7 8.4 
0.0045 '.8 7.7 9.6 
0.0050 4.5 8.7 10.8 
0.0055 5.2 9.7 12.0 
0.0060 5.9 10.7 13.2 
0.0065 6.6 11.8 14.4 
0.0070 7.4 12.9 15.6 
0.0075 8.2 13.9 16.8 
0.0080 9.0 15.0 18.0 
0.0085 9.8 16.1 19.2 
0.0090 10.6 17.1 20.4 
0.0095 11.5 18.2 21.6 
0.0100 12.' 19.:1 22.8 
0.0105 n.2 20.4 24.0 
0.0110 14.0 21.5 25.2 
0.0115 14.9 22.6 26.4 
0.0120 15.8 23,7 27.7 
0.0125 16.7 24.8 28.9 
o.ono 17.6 25.9 '0.1 
0.013.5 18.5 27.0 :n.3 
0.0140 19.4 28.1 32.5 
0.0145 20.3 29.3 33,7 
0.0150 21.2 30.4 ".0 
0.015.5 22.1 31.5 36.2 
0.0160 23.1 '2.6 37.4 
0.016.5 24.0 :n.7 38.6 
0.0170 24.9 '4.9 39.8 
0.017.5 25.9 '6.0 41.1 
0.0180 26.8 37.1 42.3 
0.018.5 27.8 38.3 43.5 
0.0190 28.7 39.4 44.7 
0.0195 29.7 40.5 46.0 
0.0200 30.7 41. 7 47.2 
0.0205 31.6 42.8 48.4 
0.0210 32.6 44.0 49.6 
0.0215 33.6 4.5.1 .50.9 
0.0220 34.6 46.2 52.1 
0.0225 35.5 47.4 .53.' 
0.0230 36.5 48.5 54.5 
0.02" 37.5 49.7 55.8 
0.0240 38.5 .50.8 .57.0 
0.0245 39 • .5 52.0 58.2 
0.02.50 40 • .5 53.1 .59.4 

't· 'STO' 'AQL' 'UCL 

0.026 42.5 55.4 61.9 
0.027 44.5 57.7 64.' 
0.028 46.5 60.0 66.6 
0.029 48.6 62.4 69.' 
0.030 50.6 64.7 71.7 
0.031 52.6 67.0 74.2 
0.032 54.7 69.3 76.6 
0.0'3 56.8 71.7 79.1 
0.0'4 58.8 74.0 81.6 
0.035 60.9 76.' 84.0 
0.0'6 63.0 78.7 86.5 
0.037 65.1 81.0 89.0 
0.0'8 67.2 83.3 91.4 
0.0'9 69.3 85.7 93.9 
0.040 71.4 88.0 96.' 
0.041 73.5 90.4 98.8 
0.042 75.6 92.7 101.' . 
0.043 77.7 95.1 10,.71 
0.044 79.8 97.4 106.2 
0.045 82.0 99.8 108.7 
0.046 84.1 102.1 111.1 
0.047 86.2 104.5 113.6 
0.048 88.4 106.9 116.1 
0.049 90.5 109.2 118.6 
0.050 92.7 111.6 121.0 
0.051 94.8 113.9 123.5 
0.052 97.0 116.3 126.0 
0.053 99.2 118.7 128.4 
0.0.54 101.3 121.0 130.9 
0.055 103.5 12'.4 133.4 
0.056 105.7 12.5.8 135.9 
0.0.57 107.8 128.2 138.3 
0.058 110.0 130.5 140.8 
0.059 112.2 132.9 143.3 
0.060 114.4 135.3 145.7 
0.061 116.6 137.7 148.2 
0.062 118.8 140.1 150.7 
0.063 121.0 142.4 153.2 
0.064 123.2 144.8 155.6 
0.06.5 125.4 147.2 158.1 
0.066 127.6 149.6 160.6 
0.067 129.8 152.0 163.1 
0.068 132.0 154.4 165 • .5 
0.069 134.2 156.7 168.0 
0.070 136.4 159.1 170.5 
0.071 138.6 161.5 173. a 
0.072 140.9 163.9 115.4 
0.073 143.1 166.3 177.9 
0.074 14.5.3 168.7 180.4 
0.015 147.5 171.1 182.9 



· : 

• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N .. 3000.0 

't' 'STD' 'AQL' 'UCL' 

rlJ~DU1U 0.;' L.4 ~.O 
0.0015 0.7 2.5 3.3 
0.0020 1.3 3.6 4.7 
0.0025 1.' 4.7 6.1 
0.0030 2.6 5.' 7.5 
0.0035 3.4 7.1 8.' 

• 0.0040 . 4.2 8.3 10.' 
0.0045 5;0 9.5 11.7 
0.0050. 5.' 10.7 U.2 
0.0055 6.8' 12.0 14.6 
0.0060 7.7 1'.3 16.0 
0.0065 8.7 14.6 

. 
17.5 

0.0070 '.6 15.8 18.9 
0.0075 10.6 17.1 20.4 
0.0080 11.6 18.4 21.8 
0.0085 12.6 19.7 23.3 
0.0090 U.7 21.1 24.7 
0.00" 14.7 22 •• 26.2 
0.0100 15.8 23.7 27.7 
0.0105 16.8 25.0 2'.1 
0.0110 17.' 26 •• 30.6 
0.0115 1'.0 27.7 32.0 
0.0120 20.1 2'.0 33.5 
0.0125 21.2 30.4 35.0 
0.0130 22.3 31.7 36 •• 
0.OU5 23 •• ".1 37.' 
0.01.0 24.5 36.4 39 •• 
0.01.5 25.7 35.8 .0.8 
0.0150 26.8 tZ.,..1 42.3 
0.0155 28~0 38.5 43.8 
0.0160 2'.1 39.8 .5.2 
0.0165 30.3 41.2 46.7 
0.0170 31.4 42.6 48.2 
0.0175 32.6 43.' 49.6 
0.0180 33.8 45.3 51.1 
0.0185 34.' 46.7 52.6 
0.01'0 36.1 .8.1 54.0 
0.0195 37.3 49 •• 55.5 
0.0200 38.5 50.8 57.0 
0.0205 39.7 52.2 58 •• 
0.0210 .0.9 '3.6 59.9 
0.0215 42.1 55.0 61 •• 
0.0220 43.3 56.3 62.' 
0.0225 ••• 5 57.7 6 •• 3 
0.0230 • 5.7 5'.1 65.8 
0.0235 .6.' 60.5 67.3 
0.0240 48.1 61.9 68.8 
0.02.5 .'.3 63.3 70.2 
0.0250 50.6 64.7 71.7 

't' • STD' 'AQL' '\JCL 

0.026 ".0 67.4 74.7 
0.027 55.5 70.2 77.6 
0.028 57.' 73.0 80.6 
0.02' 60.4 75.8 83.5 
0.030 62.' 78.6 86.5 
o.on 65.4 81.4 8'.4 
0.032 67.' 84.2 '2.4 
0.0" 70.5 87.0 '5.' 
0.0,", 73.0 89.' '8.3 
0.0" 75.5 '2.7 101.' 
0.036 78.1 ".5 104.2 
0.037 80.6 98.' 107.2 
0.038 83.2 101.1 110.1 
0.039 85.7 104.0 11'.1 
0.040 88.3 106.8 116.1 
0.041 '0.' 109.6 11'.0 
0.0.2 93.4 112.5 122.0 
0.043 96.0 115.3 125.0 
0.044 98.6 118.2 127.' 
0.045 101.2 121.0 130.9 
0.046 103.8 123.8 133.8 
0.047 106.4 126.7 136.8 
0.048 10'.0 12'.5 13'.8 
0.04' 111.6 U2.4 142.7 
0.050 114.3 "5.2 145.7 
0.051 116.' 138.1 148.7 
0.052 11'.5 1.0.' 151.6 
0.053 122.1 1.3.8 15 •• 6 
0.054 124.8 1.6.6 157.6 
0.055 127.4 14'.5 160.6 
0.056 UO.1 152.4 163.5 
0.057 U2.7 155.2 166.5 
0.058 135.4 158.1 169.5 
0.059 138.0 161.0 172.4 
0.060 140.7 163.8 175.4 
0.061 1.3.3 166.7 178.4 
0.062 146.0 16'.6 181.3 
0.063 148.7 172.4 18 •• 3 
0.06. 151.3 115.3 187.3 
0.0" 154.0 178.2 198.3 
0.066 156.7 181.0 193.2 
0.067 159.4 183.' 1'6.2 
0.068 162.0 186.8 1".2 
0.069 16 •• 7 189.7 202.1 
0.070 167 •• 1'2.5 205.1 
0.071 170.1 195 •• 208.1 
0.072 172.8 1'8.3 211.1 
0.073 175.' 201.2 214.0 
0.07. 178.2 204.1 217.0 
0.075 180.' 207.0 220.0 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N -- 3S00 0 • 

't' 'STD' 'AQL' 'UCL' 

0.0010 0.4 1.8 2.4 
O.OOlS 1.0 3.0 4.0 
0.0020 1.7 4.) 5.6 
0.0025 2.5 5.7 7.2 
0.0030 3.4 7.1 8.9 
0.00)5 4.3 B.5 10.5 
0.0040 5.3 9.9 12.2 
0.0045 6~J 11.4 13.9 
0.0050 7.4 12.8 15.6 
0.0055 B.5 14.) 17.' 
0.0060 9.6 15.8 18.9 
0.0065 10.8 17.' 20.6 
0.0070 12.0 18.9 22.3 
0.0075 13.2 20.4 24.0 
O.OOBO 14.4 21.9 25.7 
0.0085 15.6 23.5 27.4 
0.0090 16.B 25.0 29.1 
0.0095 18.1 26.6 '0.8 
0.0100 19.4 28.1 32.5 
0.0105 20.6 29.7 34.2 
0.0110 21.9 31.3 )5.9 
0.0115 23.2 32.6 )7.6 
0.0120 24.5 34.4 39.3 
0.0125 25.9 36.0 41.1 
0.0130 27.2 37.6 42.6 
0.0135 26.5 39.2 44.5 
0.0140 29.9 40.7 46.2 
0.0145 31.2 42.3 47.9 
0.0150 32.6 43.9 49.6 
0.0155 33.9 45.5 51.3 
0.0160 )5.3 47.1 53.0 
0.0165 '6.7 48.7 54.8 
0.0170 38.1 50.3 56.5 
0.0175 39.5 51.9 56.2 
0.0160 40.9 53.6 59.9 
0.0185 42.2 55.2 61.6 
0.0190 43.7 56.8 6'.3 
0.0195 45.1 5B.4 65.1 
0.0200 46.5 60.0 66.8 
0.0205 47.9 61.6 68.5 
0.0210 49.3 6'.3 70.2 
0.0215 50.7 64.9 71.9 
0.0220 52.2 66.5 73.7 
0.0225 53.6 68.1 75.4 
0.02)0 55.0 69.6 77 .1 
0.0235 56.5 71.4 78.8 
0.0240 57.9 7).0 80.6 
0.0245 59.4 74.6 82.' 
0.0250 60.8 76.3 84.0 

't' 'STO' 'AQL' • UCL 

0.026 61.7 79.5 87 .~ 
0.027 66.6 82.8 90.5 
0.02B 69.6 86.1 94.; 
0.029 72.5 B9.4 97.f 
0.030 75.5 92.7 101.2 
0.031 7B.4 95.9 104.7 
0.032 81.4 99.2 10B.2 
0.03) 84.4 102.5 111.6 
0.034 87.4 105.8 115.1 
0.0)5 90.4 109.1 118.5 
0.036 93.4 112.4 122.0 
0.0)7 96.4 115.7 125.4 
0.0'8 99.4 119.1 12B.9 
0.0'9 102.4 122.4 132.3 
0.040 105.5 125.7 135.8 
0.041 106.5 129.0 1)9.3 
0.042 111.5 132.3 142.7 
0.043 114.6 135.7 146.2 
0.044 117.7 139.0 149.6 
0.045 120.7 142.3 15).1 
0.046 123.8 145.6 156.6 
0.047 126.9 149.0 160.0 
0.04B 129.9 152.3 163.5 
0.049 133.0 155.6 167.0 
0.050 136.1 159.0 170.4 
0.051 l:S9.2 162.3 173.9 
0.052 142.3 165.7 177.4 
0.05) 145.4 169.0 160.8 
0.054 148.5 172.4 164.3 
0.055 151.6 175.7 187.7 
0.056 154.7 179.1 191.2 
0.057 157.9 162.4 194.7 
0.058 161.0 165.8 196.2. 
0.059 164.1 169.1 201.6 I 
0.060 167.2 192.5 205.1 
0.061 170.4 195.6 208.6 
0.062 173.5 199.2 212.0 
0.063 176.6 202.5 215.5 
0.064 179.8 205.9 219.0 
0.065 182.9 209.' 222.4 
0.066 166.1 212.6 225.9 
0.067 169.2 216.0 229.4 
0.066 192.4 219.4 2'2.6 
0.069 195.6 222.7 236.' 
0.070 196.7 226.1 2)9.8 
0.071 201.9 229.5 24).' 
0.072 205.0 232.8 246.7 
0.073 208.2 2'6.2 250.2 
0.074 211.4 239.6 253.7 
0.075 214.6 243.0 257.1 



· . .: 

• 

• 

• 

STATISTiCAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N • .-nnn.O 

't' 'STD' 'AQl' 'ueL' 

0.0010 0.6 2.1 2.9 
0.0015 1.' '.6 '-.7 
0.0020 2.1 5.1 6.5 
0.0025 3.1 6 •. 7 8 • .-
0.0030 .-.2 8.' 10.' 
0.00" 5.3 9.9 12.2 
0.00'-0 6.5 11.6 1.-.1 
0.00.5 7.7 13.' 16.0 
0.0050 9.0 15.0 18.0 
0.0055 10.3 16.7 19.9 
0.0060 11.6 18.'- 21.8 
0.0065 13.0 20.2 23.8 
0.0070 1.-• .- 21.9 25.7 
0.007' 15.8 23.7 27.7 
0.0080 17.2 25.5 29.6 
0.0085 18.6 27.2 31.5 
0.0090 20.1 29.0 33.5 
0.0095 21.6 30.8 35 • .-
0.0100- 23.0 32.6 37 • .-
0.0105 2.-.5 n.'- 39.3 
0.0110 26.0 36.2 41.3 
0.0115 27.6 38.0 43.' 
0.0120 29.1 39.8 45.2 
0.0125 3D.' 41.7 '-7.2 
O.OUO 32.2 .,.5 49.1 
0.OU5 33.7 ".3 '1.1 
0.0140 35.3 47.1 5).0 
0.01.$5 36.9 '-9.0 55.0 
0.0150 38.5 50.8 57.0 
0.0155 '-0.0 52.6 58.9 
0.0160 41.6 ,..5 60.9 
0.0165 43.2 56.3 62.9 
0.0170 .... 8 '8.2 64.8 
0.017' '-6.' 60.0 66.8 
0.0180 '-8.1 61.9 68.7 
0.0185 49.7 63.7 70.7 
0.0190 51.3 65.6 72.7 
0.0195 5).0 '7.4 74.6 
0.0200 5.-.6 69.3 76.6 
0.0205 56.2 71.1 78.6 
0.0210 57.9 73.0 80.5 
0.0215 59.5 74.9 82.5 
0.0220 61.2 76.7 8.-.5 
0.0225 62.9 78.6 86.5 
0.0230 64.5 80.5 88 • .-
0.0235 66.2 82.3 90 • .-
0.0240 67.9 84.2 92.4 
0.0245 69.5 86.1 9 •• 3 
0.0250 71.2 87.9 96.3 

't' 'STo' 'AQL.' 'UCL 

0.026 7'-.6 91.7 100.' 
0.027 78.0 95.5 10.-.2 
0.028 81 • .- 99.2 108.1 
0.029 U.8 103.0 112.1 
0.0'0 88.2 106.7 116.0 
0.031 91.6 110.5 120.0 
0.032 95.0 11'-.' 12'.9 
0.033 98.5 118.1 127.9 
0.0" 101.9 121.9 131.8 
0.035 10'.'- 125.7 US.8 
0.036 108.9 129.5 U9.7 
0.037 112.3 133.2 lU.7 
0.038 115.8 137.0 147.7 
0.0'9 119.3 140.8 151.6 
0.0'-0 122.8 144.7 155.' 
O.OU 126.' 148.5 159.5 
0.042 129.8 152.3 163.5 
0.0'-3 133.'- 156.1 167.'-
0.0 ... 136.9 159.9 171.4 
0.0" 1'-0.4 163.7 175.4 
0.0'-' U4.0 167.5 179.' 
0.0'-7 U7.5 171.4 183.3 
0.0'-8 151.1 175.2 187.2 
0.0'-9 154.6 179.0 191.2 
0.050 158.2 182.8 195.2 
0.051 161.7 186.7 199.1 
0.052 165.3 . 190.5 203.1 
0.05) 168.9 194.3 207.0 
0.054 172.5 198.2 211.0 
0.055 176.1 202.0 215.0 
0.056 179.6 205.8 218.9 
0.057 18'.2 209.7 222.9 
0.058 186.8 213.' 226.9 
0.059 190.4 217.4 230.8 
0.060 19.-.0 221.2 2,..8 
0.061 197.6 225.1 238.8 
0.062 201.' 228.9 242.7 
0.063 204.9 232.8 246.7 
0.064 208.5 236.6 250.7 
0.065 212.1 240.5 254.6 
0.066 215.7 2 .... ' 258.6 
0.067 219.4 248.2 262.6 
0.068 223.0 252.0 266.5 
0.069 226.6 255.9 270.5 
0.070 230.3 259.7 21-'.5 
0.071 233.9 263.6 278.4 
0.072 237.6 267.5 282.4 
0.073 241.2 271.3 286.4 
0.074 244.9 275.2 290.4 
0.075 248.5 279.1 29 •• 3 



• 

• 

• 

STATISTICAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

N -- 4500 0 . 
't' 'STO' 'AQL' 'UCL' 

0.0010 0.7 2.5 3.3 
0.0015 1.6 4.1 5.4 
0.0020 2.6 5.9 7.5 
0.0025 3.8 7.7 9.6 
0.0030 5.0 9.5 11.7 
0.0035 6.3 11.4 13.9 
0.0040 . 7.7 13.3 16.0 

'. 0.0045 '9~1 . 15.2 18.2 
0.0050 10.6 17.1 20.4 
0.0055 12.1 19.1 22.6 
0.0060 13.7 21.0 24.7 
0.0065 15.2 23.0 26.9 

. 0.0070 16.8 25.0 29.1 
0.0075 18.4 27.0 31.3 
0.0080 20.1 29.0 33.5 
0.0085 21.7 31.0 35.7 
0.0090 23.4 H.l 37.9 
0.0095 25.1 35.1 40.1 
0.0100 26.8 37.1 42.3 
0.0105 28.5 39.2 44.5 
0.0110 30.2 41.2 46.7 
0.0115 32.0 43.2 48.9 
0.0120 33.7 45.3 51.1 
0.0125 35.5 47.4 53.3 
0.0130 37.3 49.4 55.5 
0.0135 39.0 51.5 57.7 
0.0140 40.8 53.5 59.9 
0.0145 42.6 55.6 62.1 
0.0150 44.4 '57.7 64.3 
0.0155 46.2 59.8 66.5 
0.0160 48.1 61.8 68.7 
0.0165 49.9 63.9 7l.o 
0.0170 51.7 66.0 73.2 
0.0175 53.6 68.1 75.4 
0.0180 ".4 70.2 77.6 
0.0185 57.3 72.3 79.8 
0.0190 59.1 74.4 82.0 
0.0195 61.0 76.S 84.2 
0.0200 62.8 78.6 86.4 
0.0205 64.7 80.7 88.7 
0.0210 66.6 82.8 90.9 
0.0215 68.5 84.9 93.1 
0.0220 70.3 87.0 95.3 
0.0225 72.2 89.1 97.5 
0.0230 74.1 91.2 99.7 
0.0235 76.0 93.3 102.0 
0.0240 17.9 95.4 104.2 
0.0245 79.8 97.6 106.4 
0.0250 81.7 99.7 108.6 

, t • 'STO' 'AQL' 'UC 

0.026 85.6 103.9 lU. 
0.027 89.4 108.1 117. 
0,028 93.3 112.4 121. 
0.029 97.1 116.6 126. 
0.030 101.0 120.9 no. 
0.031 104.9 125.2 135. 
0.032 108.8 129.4 I:s9. 
O.OH 112.7 133.7 144. 
0.034 116.6 138.0 148. 
0.035 120.6 142.2 153. 
0.036 124.5 146.5 157. 
0.037 128.5 150.8 162. 
0.038 132.4 155.1 166. 
0.039 136.4 159.4 170. 
0.040 140.4 163.7 175. 
0.041 144.3 168.0 179. 
0.042 148.3 172.3 184. 
0.043 152.3 176.6 188. 
0.044 156.3 180.9 193. 
0.045 160.3 185.2 197., 
0.046 164.3 189.5 202. 
0.047 168.3 193.8 206. 
0.048 172.4 198.1 211. 
0.049 176.4 202.4 215.' 
0.050 180.4 206.7 219.: 
0.051 184.5 211.1 224.· 
0.052 188.5 215.4 228.1 
0.053 192.6 219.7 233.: 
0.054 196.6 224.0 2:H.: 
0.055 200.7 228.4 242.: 
0.056 204.7 232.7 246.; 
0.057 208.8 237.0 251.l 
0.058 212.9 241.4 255.E 
0.059 216.9 245.7 260.l 
0.060 221.0 250.0 264.! 
0.061 225.1 254.4 269.( 
0.062 229.2 258.7 273.4 
0.063 233.3 263.0 277.9 
0.064 237.4 267.4 282.4 
0.065 241.5 271.7 286.8 
0.066 245.6 276.1 291.3 
0.067 249.7 280.4 295.8 
0.068 253.8 284.8 300.2 
0.069 257.9 289.1 304.7 
0.070 262.0 293.5 309.2 
0.071 266.2 297.8 31).6 
0.072 270.3 302.2 318.1 
0.073 274.4 )06.5 322.6 
0.074 278.6 310.9 327.0 
0.075 282.7 )15.2 331.5 



-,.- ... 
• 

• 

• 

• 

STATISTicAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

It • 5000 0 • 

't' 'STO' 'AQL' 'UCL' 

0.0010 0.9 2.8 3.8 
0.0015 1.9 •• 7 6.1 
0.00.20 !,.l 6.'- 8 •• 
0.0025 4.5 8-~1 10.8 
O.OUO 5.9 Ur;7 U.2 
0.00)5 7 •• 12.8 15.6 
0.0040 9.0 15.0 18.0 
0.00.5 10.6 17.1 20 •• 
0.0050 12.3 19.3 22.8 
0.00" 14.0 21.5 25.2 
0.0060 15.8 23.7 27.7 
0.006" 17.S 25.9 30.1 
0.0070 19.3 28.1 n.5 
0.0075 21.2 30 •• 35.0 
0.0080 23.0 32.6 37 •• 
0.0085 2 •• 9 34.9 39.a 
0.0090 26.8 37.1 .2.3 
0.0095 28.7 39 •• ••• 7 
0.0100 30.6 41.6 .7.2 
0.0105 n.5 .3.9 49.6 
0.0110 3 •• 5 .6.2 52.1 
0.0115 36.5 48.5 '4.5 
0.0120 }8 •• 50.8 57.0 
0.0125 .0 •• 5}.1 ".4 
0.0130 42 •• 55 •• 61.9 
O.OUS .... '7.7 6 •• } 
0.0140 46 •• 60.0 66.8 
0.0145 48 •• 62.} 69.2 
O.OlSO 50.5 64.6 71.7 
0.OlS5 52.5 66.9 74.1 
0.0160 54.6 ".} 76.6 
0.0165 56.6 71.6 79.1 
0.0170 58.7 73.9 81.5 
0.017' 60.7 76.2 M.O 
0.0180 62.a 7a.6 86.4 
0.0185 64.9 80.9 88.9 
0.0190 67.0 83.2 91 •• 
0.0195 69.1 as.6 93.8 
0.0200 71.2 87.9 96.3 
0.0205 73.3 90.3 98.8 
0.0210 75.4 92.6 101.2 
0.0215 17.' 95.0 103.7 
0.0220 79.6 97.3 106.2 
0.022' 81.7 99.7 108.6 
0.0230 83.8 102.0 111.1 
0.0235 86.0 104 •• 113.6 
0.0240 88.1 106.7 116.0 
0.02.5 '0.2 109.1 118.5 
0.0250 92 •• Ill •• 121.0 

,t' 'STO' 'AQL' 'UCL 

0.026 96.7 116.2 125.9 
0.027 101.0 120.9 UO.8 
0.028 105.} 125.6 U5.8 
0.029 109.6 130 •• 1.0.7 
0.0'0 11 •• 0 US.1 145.6 
0.0)1 118.3 139.8 lSO.6 
o.on 122.7 1".6 155.5 
O.OJ) 127.1 1.9 •• 160.S 
0.03. 1)1.5 lS •• 1 165 •• 
0.035 135.9 158.9 170 •• 
0.036 140.3 163.6 17S.3 
0.037 1".7 168 •• laO.3 
0.038 149.1 173.2 la5.2 
0.039 153.6 178.0 190.2 
0.0.0 lS8.0 182.8 195.1 
0.041 162.5 187.5 200.1 
0.0.2 166.9 192.3 205.0 
0.0.3 171.4 197.1 210.0 
0.0 •• 175.9 201.9 21 •• 9 
0.0.5 laO.3 206.7 21t.9 
0.046 18 •• 8 211.5 224.8 
0.0.7 189.3 216.3 229.a 
0.04a 193.8 221.1 234.a 
0.0.9 198.3 225.9 239.7 
0.050 202.8 2}0.7 2 ••• 7 
0.051 207.3 2}5.' 2.'.6 
0.052 211.8 2.0.3 2".6 
0.053 216 •• 2.5.2 259.' 
0.05. 220.9 250.0 264.5 
0.055 225 •• 25 •• a 269.5 
0.056 2}0.0 259.6 274 •• 
0.057 2".5 26 ••• 279 •• 
0.058 239.1 2".3 2M.3 
0.0" 243.6 27 •• 1 289.3 
0.060 2.a.2 278.9 294.3 
0.061 2'2.8 283.7 299.2 
0.062 2'7.3 288.6 30 •• 2 
0.06} 261.9 293.4 309.1 
0.064 266.' 298.2 31 •• 1 
0.065 271.0 303.1 319.1 
0.066 275.6 307.9 32 •• 0 
0.067 280.2 312.7 329.0 
0.068 2M.8 317.6 334.0 
0.069 289.4 322 •• 338.9 
0.070 29 •• 0 327.3 34).9 
0.071 298.6 332.1 3.8.9 
0.072 }03.2 3".0 }53.8 
0.073 307.8 341.8 358.8 
0.07. :Jl2 •• ).6.7 363.8 
0.07' 317.0 351.5 368.7 



STATISTicAL QUALITY CONTROL LIMITS 
FILE 11 -- FRACTION DEFECTIVE 

N = 7500.0 • 't' 'STO' 'AQL' 'UCL' , t' 'STO' 'AQL' 'UCL 

0.0010 1.9 4.7 6.1 0.026 153.4 177.9 190.1 
0.0015 3.8 7 •. 7 9.6 0.027 160.0 185.0 197.5 
0.0020 5.9 10.7 13.2 0.028 166.7 192.2 205.0 
0.0025 8.2 13.9 16.8 0.029 113.4 199.4 212.4 
0.0030 10.6 17.1 20.4 0.030 180.1 206.6 219.8 
0.0035 13.1 20.4 24.0 O.O:H 186.8 213.8 227.3 
0.0040 15.8 23.7 27.6 0.032 193.5 221.0 234.7 
0.0045 18.4 27.0 31.3 0.033 200.2 228.2 242.1 
0.0050 21.2 30.4 34.9 0.034 207.0 235.4 249.6 
0.0055 23.9 33.7 38.6 0.035 213.8 242.6 257.0 
0.0060 26.8 37.1 42.3 0.036 220.5 249.8 264.4 
0.0065 29.6 40.5 45.9 0.0:37 227.3 257.0 271.9 
0.0070 32.5 43.9 49.6 0.038 234.1 264.2 279.3 
0.0075 3.5.5 47.3 53.3 0.039 240.9 271.5 286.7 
0.0080 38.4 50.8 56.9 0.040 247.7 278.7 294.2 
0.0085 41.4 54.2 60.6 0.041 254.6 285.9 301.6 
0.0090 44.4 57.7 64.3 0.042 261.4 293.2 309.1 
0.0095 47.4 61.1 68.0 0.043 268.3 300.4 316.5 
0.0100 50.4 64.6 71.7 0.044 275.1 307.7 323.9 
0.0105 53.5 68.1 75.4 0.045 282.0 314.9 "1.4 
0.0110 56.6 71.6 79.0 0.046 288.8 322.2 "8.8 
0.0115 59.7 75.0 82.7 0.047 295.7 329.4 346.3 

• 0.0120 62.8 78.5 86.4 0.048 302.6 336.7 353.7 
0.0125 65.9 82.0 90.1 0.049 309.5 343.9 361.2 
0.0130 69.0 85.5 93.8 0.050 316.4 351.2 368.6 
0.0135 72.1 89.1 97.5 0.051 323.3 358.5 )76.1 
0.0140 75.3 92.6 101.2 0.052 330.2 365.8 383.5 
0.0145 78.5 96.1 104.9 0.053 337.1 373.0 391.0 
0.0150 81.6 99.6 108.6 0.054 344.1 380.3 398.4 
0.0155 84.8 103.1 112.3 0.055 351.0 387.6 405.9 
0.0160 88.0 106.7 116.0 0.056 357.9 394.9 413.3 
0.0165 91.2 110.2 119.7 0.057 364.9 402.1 420.8 
0.0170 94.4 113.7 123.4 0.058 371.8 409.4 428.2 
0.0175 97.6 117.3 127.1 0.059 378.8 416.7 435.7 
0.0180 100.9 120.8 130.8 0.060 385.7 424.0 443.1 
0.0185 104.1 124.4 134.5 0.061 392.7 431.3 450.6 
0.0190 107.3 127.9 138.2 0.062 399.7 438.6 458.0 
0.0195 110.6 131.5 141.9 0.063 406.7 445.9 465.5 
0.0200 113.9 135.0 145.6 0.064 413.6 453.2 472.9 
0.0205 117.1 138.6 149.3 0.065 420.6 460.5 480.4 
0.0210 120.4 142.1 153.0 0.066 427.6 467.8 487.9 
0.0215 123.7 145.7 156.7 0.067 434.6 475.1 495.3 
0.0220 126.9 149.3 160.4 0.068 441.6 482.4 502.8 
0.0225 130.2 152.8 164.2 0.069 4118.6 489.7 ~nO.2 

0.0230 133.5 156.4 167.9 0.070 455.6 497.0 517.7 
0.0235 136.8 160.0 171.6 0.071 462.6 504.3 525.1 
0.0240 140.1 163.6 175.3 0.072 469.7 511.6 532.6 
0.0245 143.4 167.1 179.0 0.013 476.7 518.9 540.1 

• 0.0250 146.7 170.7 182.7 0.074 483.7 526.2 547.5 
0.075 490.7 533.6 555.0 



STATISTicAL QUALITY CONTROL LIMITS 
FILE II -- FRACTION DEFECTIVE 

• N = 15000.0 

't' 'STO' 'AQL' 'UCL' ,t' 'STO' '''Qt' 'ueL' 

0.0010 5.9 10.7 13.2 0.026 '29.5 "5.5 la'.4 
0.0015 10.6 17.1 20.4 0.027 '0.' laO.O "8.' 
0.0020 15.7 2'.7 27.6 0.028 lS7.2 "4.5 413.2 
0.0025 21.2 30.3 34.9 0.029 371.0 409.1 428.1 
0.0030 26.8 37.1 42.' 0.030 3M.9 42'.6 U'.O 
0.0035 32.5 0.9 49.6 0.0}1 "8.8 08.2 457.9 
0.0040 38.4 50.8 56.9 0.032 412.7 452.8 472.8 
0.0045 44.3 57.6 '4.3 0.033 426.6 467.3 487.7 
0.0050 50.4 64.6 71.7 0.034 UO.6 481.9 502.6 
0.0055 56.5 71.5 79.0 O.OlS 454.5 496.5 517.5 
0.0060 62.7 18.5 86.4 0.036 468.5 511.1 5'2.4 
0.0065 68.9 85.5 n.8 0.0}7 482.5 525.7 547.3 
0.0070 15.2 92.5 101.2 0.038 496.5 540.' 562.2 
0.0015 81.6 99.6 108.6 0.039 510.5 554.9 571.2 
0.0080 87.9 106.6 116.0 0.040 524.6 569.6 592.1 
0.0085 94.' 11'.7 12'.4 0.041 5la.6 5M.2 601.0 
0.0090 100.8 120.8 130.8 0.042 552.7 598.8 621.9 
0.0095 101.2 121.9 lla.2 0.00 566.8 613.5 636.8 
0.0100 113.1 135.0 145.6 0.0.4 580.8 628.1 651.7 
0.0105 120.2 142.1 1".0 0.045 594.9 642.8 666.7 
0.0110 126.8 149.2 160.4 0.046 60'.1 657 •• 681.6 
0.0115 133.3 156.' 167.8 0.047 623.2 612.1 69'.5 

• 0.0120 13'.9 163.5 175.2 0.0.8 637.3 686.7 7ll.4 
0.0125 146.5 170.6 182.7 0.049 651.5 701.4 726.' 
0.0130 153.1 171.8 190.1 0.050 665.6 716.1 741.3 
0.0135 159.8 184.9 197.5 0.051 679.8 730.7 756.2 
0.0140 166.4 192.1 204.9 0.052 "3.9 745.4 771.1 
0.0145 173.1 199.3 212 •• 0.053 708.1 760.1 786.1 
0.0150 179.8 206.5 219.8 0.054 722.3 71".8 801.0 
0.0155 186.5 213.6 227.2 0.055 736.5 789 •• 815.9 
0.0160 193.2 220.8 234.6 0.056 150.7 80 •• 1 830.8 
0.0165 19'.9 228.0 242.1 0.057 764.9 818.8 845.8 
0.0170 206.7 235.2 249.5 0.058 719.2 83'.5 860.7 
0.0175 213.4 242.4 256.' 0.059 793.4 M8.2 875.6 
0.0180 220.2 24'.6 26 •• 4 0.060 807.6 862.9 890.6 
0.0185 226.9 256.8 271.8 0.061 821.9 871.6 905.5 
0.0190 233.7 264.1 279.2 0.062 8'6.1 892.3 920.4 
0.0195 240.5 271.' 286.7 0.06' 850.4 907.0 935.4 
0.0200 247.3 278.5 2'4.1 0.06. 864.7 921.8 950.J 
0.0205 254.1 285.7 J01.5 0.065 878.9 936.5 965.2 
0.0210 260.9 293.0 '09.0 0.066 893.2 951.2 980.2 
0.0215 267.8 '00.2 }16.4 0.067 907.5 965.' 995.1 
0.0220 27 •• 6 307.4 323.9 0.068 921.8 980.6 1010.1 
0.0225 281.4 n •• 7 3n.3 0.0" '36.1 "5.4 1025.0 
0.0230 288.' 321.' 338.1 0.010 950 •• 1010.1 10)9.9 
0.0235 295.2 '29.2 3.6.2 0.071 "4.7 1024.8 1054.9 
0.0240 302.0 "6.4 353.6 0.072 979.1 1039.6 1069.8 

• 0.0245 J08.9 343.7 361.1 0.073 "J.4 10S •• J 10M.8 
0.0250 }1S.8 350.9 368.5 0.07. 1007.7 1069.0 1099.7 

0.075 1022.1 1083.8 1114.6 



AGRIPAC, DIC. 
FROZD SPBC1PlCA'l'IOBS 

DU'B: JUl.y 1993 
DPROVBD: Joim O'CJ::acJy 

cpt GraS' '.'08 _ 1 Grpd' 

'1'be produGt shall be unurac1:Qred, procll ••• ~. bIQl4J •• 
IQI4 sJdpped in accordance with 9004 unuracturing praet.101111. It 
sba.ll be atone! IQI4 Ihipped. in oontainera at t , ..... La1 .. IQI4 
under conditiona neelssaEY to preeerve t:blt qual.ity or t:blt 
product. 'lbe rinfsbed product shall COIIPly with all appl1cable 
local, state, aDd Pederal la. IQI4 regalationa relating to fooda, 
drugs, ~ica. additives IQI4 coding. 

'1'be CIrt Green be.,... sball be bAancbed aDd froa. - rapidly _ 
PDtlSlble to a ta.perature or 0 P, with an abeolute _xl .. of 
lO"'!'. All handling aDd shipping sball also be done in a -nner 
to maintain bolding tewpenturee at 0"1'. 

'1'be finished product shall ccmfom to all t:blt ~ for 
OSDa Grade B or USDa Pancy specifioationa in addition to t:blt 
follCIIVing: 

S{eye: 
co.bination of 2,3,4 sieve 

SiU: 

one inch (1-) cut. Specifioation for abort Wlite are _ 
follCiIVI: 

SA1IPLB 
Itp 01. 

tJn1te <1/2- 9 

Attribu.t:e sa.ple Size 
< 1/2- 9 oa. 

COlor; 

17.5t 

Unite that vary noticeably frca t:blt bright deep dark PIID 
color typical of YOIIIlCJ tender be.". for any nlllOD Ihall be 
scored _ defective. 'l'bi. _y include, but: itt not lilli.toN 
to, overuture, oxidation, desiccation, etc. 

Attribu.t:e 
Off Color 

so.]. st •• 
loa. 

A.O,L. 
lS.1t 

Pap 1 of 3 
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AGRIPAC, :INC. 
FROZEN SPEC:IF:ICATIONS 
CUT GREEN BEANS 

Detects: 

Definitions: all definitions are as defined by the USDA 
standards except as follows: 

Critical Blemish - units that show obvious rot of any size. 

Major Blemish - includes critical blemish. 
- units immediately obvious as defective when 

viewed with the aggregate of all units in the sample and 
are blemished to the extent the approximate area of a 1/811 

circle, except insect damage which is scored when 
obviously detective, regardless of the area affected. 

Total Blemish - includes critical and major blemish. 
- all light discoloration or blemishes of 

extent exceeding a 1/8" diameter dircle which are obvious 
as the units are examined individUally. 

Hechanical Damage - ragged cuts exceeding 1/4 inch along the 
longitudinal axis of the unit, split beans (each piece counts as 
one unit) or bias cut beans with the diagonal cut exceeding 1/2 
inch along the longitudinal axis of the bean. 

Defeat Process Standards (Based on 200 units per 9 oz.) 

Attribute Sample Size Tolerance A.Q.L. 
EVM 225 oz. 0.35% 12.8 
stems 90 oz. 1.50% 23.7 
cdt. Blemish 90 oz. 1.00% 13.3 
Major Blemish 90 oz. 2.50% 41.7 
Total Blemish 9 oz. 8.00% 11.6 
Mech. Damage 9 oz. 6.00% 8.3 

Cbaractm:: 

Shall be tender full fleshed product with the following 
specificetions: 

Attribute 
Fiber/T.S. 
<A Character 
<B Character 

SilllIIPle She 
9 oz. 
9 oz. 
9 oz. 

A.O.L. 
6.7% 

24.0% 
0.0% 

Page 2 of 3 

Tolerance 
5.0% 

15.0% 



AGRIPAC, INC. 
FROZEN SPBCJ:PICATIONS 
CU'.r GREBIl BEANS (COJI'J.' • ) 

Flavor and gdor; 

Shall poe.... a nor.al flavor and odor cbaracterlatic of tile 
variety and .hall he free of off or questionable flavors and 
odors of any kind. 

Blanch; 

e'ct=rla CRPnt.: 

Not aore tban 201 over 80,000 IIt.DClaJ:III plate count and DODII 
over 100,000 per grail. COl1fOl'll counts lIhould DOt: be over 
100 per grail. 

a • .,1 .. ; 
BaJlpI.. for each lot llhall be fumillhed prior 1:0 1Ih1~ 
for approval by Agripac, inc. Quality control perIIOIUWl. 
All grade llheets shall be __ avaUab1. upon nquat. 
Pinal acceptance llhall be detez.1ned at the point of 
packaging. 

Page 3 of 3 
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WEAl\JR CASE 
(X)J')JJfG: 

CASE PACICAGING 
SPEa;: 

1 

The number 01 deIIcmIa em......, led to 0-"i* .... !It.,. .. be 
the same em tm. outlined In 'U.8.DA RI9"''''''' G:s='*'U 
IIiiJAlh. an:lCwlllhdh.olPmc Bllldftullaan:lVegeLd ' and 
}tel twJ PnxNcta" aa»pt wt.nt dillaallDl dr/vlardaant lip' lA·d b 
a partIc:uJar factorOl' c:}.arcx: ... 1IsIIco 

To be dale:mhMid by 0acxdInuIur. ~the puI'Cbaae 
cxdar. 

To be SUA I. :I ala bier dale. 

To be IIUPI hd aI a later dale. 



Federated Group, Inc. 
Product Specification 

moDUC1": QUAUlT: .f.l'1'Wl1VE DATE: 
Aspwugua 8~ Out. find Label RIovlMd: lI,(lL415 
~ S3.Q6A 8111 ___ : ot/..1DAI2 

f1".U'BATEDGttlup find 1.abeIFR.n Q.1IAlip::uagllS "'cxxllbm to u.s. St" d "ods farGuaiea 
of~Aapwagua anrhhall be u.s. Grade A or u.s. Fanc:ywlth the UbwIDJ .pM •• and 
mew 111\ :aIIOrta. 

YAHIE1T: 

SCQW}FACl'CIIS 

0::1b-
UnibIl'lll:J ofLengtb 
Aba am:aofD lis cia 
QIWcx:1ai 

TO'l'AL 

),by WaahIngton or IIImIbr _ietiaa. 

llnchcula. ~Head .... Ial. 

18 
9 

28 
iZ 
92 

:am: AJlgr-. 

Imm 
I 

One .'h,_ ill lila (10) 1IIIIf COIdaiD_CU unI which .. pcu ...... or 
wItilnot _ tb:m CIII8 (J) • 1m. tie ill Iilart, C2D) 1IIIIf <0> .1' dll a wbIIIe J::dt 
(whBa OC"1i. J IalJ around butt). 

Appr .. hI.' Ir aJSar _ of the unIIa bfcount IIhaII mage from 3W 10 
lolA" with not _ tb:m 3'lI'.l.IIIder 3/f" and not _ tbr:m3S IaIgw' tbr:m 
lolA" with _ bgw- tb:m l-l/l' ar "'1& than l/l'. 

1be d~m IBI of the c:uIa an any glvwl JXIC\nge 1DUIIt" wItbiD 318 to 5M 
Inch. . 

Not_ tb:m dna (3) unIIa bf COIlnI1IIIIf'twf :I: 1/16 Inch &an the glvwl 
Bba tally .... (baaed an 100 unI-*Ih. I, .). 



! 

I 
I 

PAGEZ 

DEFEGl'S: 

ASPARAGUS SPEARS an' FROZEN 

Defective units sh:iI 001 averoge more than 6% by count (based on 100 unit 
samples). Not more than one (l) out of six (6) samples may contain a 
seriously damaged unit. 

Not more than one (J) unit per sample may have noticeable fiber 
development }ASSslIt Fiber shan be considsred to be noticeable if, after 
cooldng, It chews stringy or leaves a fibrous residue In the mouth. 

When the merchandise Is Inspected by the Processed Products Inspection Branch the U.S.D.A., 
a certificate shall be Issued for the certlfiable factors stating: "Meals quaHty requlrements of 
Federated Group, Inc., specification for Asparagus Spears Cut, Frozen. Federated Group FIrst 
LabeI." 

The product shall be processed and pacbd In accordance with good manubcturlng practices 
and the temperatures of storage shall be such so as to preserve the product and container. In 
addum. the pnxiuct must meet an local. State and Federal Food, Drug, Heafth, and Weights and 
Measures RegulatIons and comply with an Pesticide .Acts. The product shall be shipped in 
brulSpOl'latlon equipment and under conditlons which will protect the quaHly of the product. 

flAVOR Br ODOR: 

BLANCHING: 

NEfWElGHT: 

PACKAGING: 

ewING: 

After cooldng, must have a characteristic odor and flavor free of 
foreign or objectionable flavors or odors. 

A negaIlve pel'Olddase test must be taken at the start of production 
and In addition. once _ry four (4) hours during productlon. 

A short filled or over filled appeaxullce shall not be evident. 

The <MIrage net _Ight of samples must be equai to or exceed the 
&clared net weight and not more than 10% of the samples shall be 
below the declared Iabel_lght with no excessive under-fIlJs. 

The product shall be packaged correctly In packaging materials 
~appioved by Federated Group. Inc. The containers shall 
be properly aea!ed, neat. clean and free of damage. 

Each container shall be legibly coded utilizing the open "sen by" 
format and each plant must advise Federated Group of the plant 
coding system Ul!IIICi Codes of shipped merchandise are to be Hated 
on invoices. 

One package of each type of product produced under each code 
shall be held under refrigeration and kept for levl.ew by a member 
of Federated Group's Quality Assurance staff. . 

z,'''' 

1 



.aGJU:PAC, :rBC. I'l10.'' I'IIO~ 81'J1CXnCAUOD 
JDUUY 199' 

101' LXV enpmr 

'!'he product shall be aanufactured, processed, packad, handled and 
shipped in accordance with good ~rcial practices. It shall 
be stored and shipped in container. at ~tures and under 
conditions necessary to preserve the quality of the product. '!'be 
finished product shall co.ply with all applicable local, state 
and Federal laws and requ1.ations relating to foods, drw)s, 
additives and cod i 1'\g. 

'!'he Leaf Spinach shall be blan~ed and frollan _ rapidly _ 
POssible to a tellperature of 0 F, with an absolute waxi_ of 
10 F. All handling and shipping shall also be done in a 1IIU'IJler 
to _intain holding tewperat~ at 0"1'. . 

'!'he finished product shall confoJ:1a to all the requireaents for 
USDA Grade A or USDA Fancy specifications in addition to the 
following: 

BlaM)a: 

J:nactivation of catala_ and peroxidase enIIyweB is required. 
over blanching should be avoided. 

Defects; 

Definitions: all definitions are as defined by the USDA 
standards except as follows: 

Blgish: Refers to dliwaqe by discoloration or other injury. 
including transparent areas qreater than a qiven area 
affecting a l_f or stew. '!'he waqnitude and severity of the 
d...aqed areas d.eterwine the affect upon the product .quality 
and. are counted accordingly. 

Severe 81_ish - Each unit of severe dawaqe i. counted _ 
four units of total dawaqe. A severely dawaqed unit is any 
one l_f, stew, or portion thereof. which i8 d_aqed by 
discoloration or other injury which covers an aggt:eqa.te area 
of wore than f~ square inches. 

Major 81~sh - Each unit of .. jar dawaqe is counted aa ~ 
units of total dawage. Major dawaqe refers to dawaqe by 
discoloration or other injury covering an aggt:egate area of 
frow one inch to not wore than four square inches on any one 
surface of a l_f', st_, or portion there of'. 

Paqe 1 of ... 



AGRIPAC, INC. 
FROZEN PRODUCT SPECIFICATION 
IQF LEAF SPINACH (CONT.) 

Defects: (cont.) 

Kajor Blemish (cont.) Include all leaves showing dark, 
"wet" mildew (mildew which penetrates the surface), or 
insect injury that may, in aggregate area, exceed 3/32 of a 
square inch. 

Hinor Blemish - Each unit of minor damage is counted as one 
unit of total damage. Hinor damage refers to discoloration 
or other injury damage on a leaf, stem, or portion thereof, 
which exceeds the aggregate of 3/32 square inch, but is less 
than the aggregate area of one square inch. Include soiled 
stem ends in which dark discoloration extends more than 1/4 
inch up the stem, and all transparent areas not associated 
with discoloration of any kind exceeding 1/2 square inch or 
surface area. 

Insignificant Blemish - Units of insignificant damage are 
not counted in total damage. Transparent areas not 
associated with discoloration which, in aggregate, are not 
more than 1/2 square inch in area on a leaf, and discolored 
areas aggregating not more than 3/32 square inch on a leaf, 
stem, or portion thereof, are considered insignificant. Any 
damage which materially affects the appearance or eating 
quality Which may be 3/32 square inch or less, such as dark, 
"wet" mildew damage, is considered as minor damage. 

Seed Dead: This is the seed bearing portion of a spinach 
plant. Score as defective all such seed heads that exceed 
one inch in length. 

Crowns: Solid area of a spinach plant between the ~oot and 
attached leaf or clusters of leaves, usually dark green in 
color. Score as defective any portion of a crown regardless 
of size. 

Root Stub: Any portion of the root structure, whether or 
not leaves are attached. This root structure is white or 
yellow in color. Score as defective all portions of roots, 
regardless of size.E. Grass and Weeds: Classify into three 
groups. 

Total green grass and "weeds: - Group into four inch lengths, 
or equivalents. Score each four inch piece or equivalent as 
one piece. 

Objectionable green grass and weeds - Weeds which are 
objectionable in appearance, such as broad leaf types 
exceeding 1/2 inch width. Score these in one inch 
equivalent lengths. 

Page 2 of 4 



AGRJ:PAC, DlC. 
FROZEN PRODUCT SPECI:FICA'fIOH 
101" LEU'SPDlAai (COft.) 

DIIfaoJ;al (cont.) 

Kajor Bleaiah (cont.) :rnclude all leav_ sbowing dark. 
-wet- aildev (1I1ld_ whieb penetrates the surface). or 
insect injury that .. y, in aggregate area, exceed 3/32 of a 
square inch. 

JIinor Bl •• fah - Baeb unit of 1Iinor claJlage 18 counted _ one 
unit of total claJlage. Jd.nor da1I&ge refere to discoloration 
or other injury claJlage on a leaf, aU., or portion thereof, 
whieb exc! eda the aCJ9regate of 3/32 square inch. but i. 1_ 
than the aqgregate area of one square inch. Include soiled 
st.. ends in whieb dark discoloration extends .ore than 1/4 
inch up the st.., and all transparent areas not _sociated 
with discoloration of any kind excaeding 1/2 square !ncb or 
surface area. 

:r_ign1:ficant Bleaiah - units of t-lgn1ficant 4_"ge ar. 
not counted in total da1I&ge. 'l'ran8parent areas not 
associated with discoloration whieb, in awregate,ar. not 
~ than 1/2 square ineb in area on a leaf. and discolored 
areas 6C)9regating not .ore than 3/32 square incb. on a leaf, 
st.., or portion thereof, are ~idar.d inaiCJDificant. Any e 
cta_ge whieb _terially affects the appearance or eating 
quality whieb .. y be 3/32 square inch or 1_, such _ dark, 
-wet- aildev claJlage, i. co_idered _ ainor da1I&ge. 

sud eM': Tbi.. Is the seed bearing portion of a spinach 
plant. SCOre _ defective all su.cb seed bead. that ex, 184 
one incb. in length. 

CxmQUU Solid area of a apinacb plant betwen the root and 
attached leaf or clusters of leaves, usually dark 9reeJl in 
color. score _ defective any portion of a crown regardl_ 
of size. 

Root st!!b: Any portion of the root structure, whether or 
not leaves are attacbad. ftis root struoture 18 white or 
yell.,., in color. Score as defective all portions of rootII, 
regardl ... of .size.B. Gra .. and Weeds: Cl_sify into thnIe 
groups. 

'l'ot:a1 graen gra •• and -""0": - Group into four incb. langtJut, 
or equivalents. SCOre eacb four inch piece or equivalent •• 
one pi_. 

Objectionable green grass and weeds - Weeds whicb ar. 
objectionable in appearance, sucb as broad leaf types 
exceeding 1/2 inch width. SCOre these in one !ncb 
equivalent lengths. 
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AGRIPAC. IHC. 
FROZ.. PRODUCT 8P.BCIFlCA~IOH8 

JAHUARY 1993 

lor LID SPINACH 

The product shall be manufactured, processed, packed, handled and 
shipped in accordance with good commercial practices. It shall 
be stored and shipped in containers at temperatures and under 
conditions necessary to preserve the quality of the product. The 
finished product shall comply with all applicable local, state 
and Federal laws and regulations relating to foods, drugs, 
additives and coding. 

The Leaf spinach shall be blanghed and frozen as rapidly as 
po~ible to a temperature of 0 F, with an absolute maximum of 
10 F. All handling and shipping shalA also be done in a manner 
to maintain holding temperatures at 0 F. 

The finished product shall conform to all the requirements for 
USDA Grade A or USDA Fancy specifications in addition to the 
following: 

Bl,ncJu 

Inactivation of catalase and peroxidase enzymes is required. 
OVer blanching should be avoided. 

Detects: 

Definitions: all definitions are as defined by the USDA 
standards except as follows: 

Blemish: Refers to damage by discoloration or other injury, 
including transparent areas greater than a given area 
affecting a leaf or stem. The magnitude and severity of the 
damaged areas determine the atfect upon the product quality 
and are counted accordingly. 

Severe Blemish - Each unit ot severe damage is counted as 
four units of total damage. A severely damaged unit is any 
one leaf, stem, or portion thereof, which is damaged by 
discoloration or other injury which covers an aggregate area 
of more than tour square inches. 

Kajor Blemish - Bach unit of major damage is counted as two 
units of total damage. Kajor damage refers to damage by 
discoloration or other injury covering an aggregate area of 
from one inch to not more than four square inches on anyone 
surface of a leaf, stem, or portion there of. 

Page 1 of " 



AGRIPAC, DlC. 
FROZEN PROOOC1' SPECIPICAfiOH 
IQF LEAF SPDlACH (CONT.) 

Total green grass and wad- (cont.) NOJH)reen grass aDd 
weeds - Scored reqardl_ of sbe with each piece _ing one 
unit. 

st- Motrertal: Procedure 

1. Take a 10 ounce s.-ple. 

2. DwIp salIPle into deep pan and fill with vater to a depth 
of approxiJlately two inches. 

3. Take portions of the salIPle, cutting the stell fEOa the 
leaf portion. 

... set _ch cut portion into a pile on a flat pan. When 
the entire saaple has been cut, place the two pUes 
into an eight lMSb screen, pour any vater reIIOining on 
the flat pan over it, and drain for exactly two 
Jlinutes. 

5. At the end of two ainutes weigb the portion that is stea 
_tedal and recoEd. 

6. !.'ben add the l_f _terial portion to the scale. RecoEd 
the total weight (st_ and leaf _terial). 

7. Talce the weight of the saaple (stu and leaf _terlal) 
and divide it into the weigbt of the stu _teri.l. 
This will give the percentage of st_ .. terial when 
aultiplied by 100. 

Defect Process StaDdaJ:ds 

Attribute Sa.ple Sl.e 
Total Bl_iab 60 oz:. 
Grass 'Weeds,TOtel** 120 oz:. 
Grass' Weeds,Object.***120 oz:. 
Non-Grass , Weeds 240 oz. 
Root Stubs 120 oz:. 
Seed Beads 120 oz. 
Root Crowns 120 oz. 
stu Material**** 10 oz. 

** Four inch equivalent lengths 
*** One inch equivalent lengths 

**** Percent by weight 

'I'olerance 
25.0 units 
12.0 units 
0.0 units 
4.0 units 
4.0 units 
6.0 units 
6.0 units 

26.0 " 

~ 
19.3 unit. 
8.3 units 
0.0 units 
2.1 units 
2.1 unit. 
3.6 units 
3.6 units 

20.2 " 

* acceptable quality Uait - equates to the .. xi_ lot 
average acceptable in oEder to .. intain a 95' confidence 
level that the tolerance will not be exceeded. 

Page 3 of .. 



AGRIPAC, INC. 
FROZEN PRODUCT SPECIFICATION 
IQF LEAP SPINACH (CONT.) 

Flavor and Odor: 

Shall possess a good flavor and odor characteristic of the 
variety and shall be free of off or questionable flavors 
and/or odors of any kind. No grit of silt may be present 
which would affect the eating quality of the product. 

COding' 

Each package and shipping case should be legibly coded in a 
position free from other printed material. The 
interpretation of the coding system used shall be made 
available. 

Weights: 

The average net weight of each lot shall be equal to or 
exceed the declared net weight, with no excessive underfills 
being present within the lot. 

Bacteria Counts: 

standard Plate Count 
Coliforms 
E.Coli 

sarap1es: 

100,000/g maximum 
100/g maximum 

O/g 

Upon request, samples for each lot sball be set aside for in 
house inspection or shipped to Agripac, Inc. All grade 
sbeets shall also be made available for review upon request. 
Pinal acceptance shall be determined at the point of 
receipt. 

Page 4 of 4 



r , 

AGlUPAC, DC. 
FROZBlf PRODO'C'l' SPBCl:FlCA'nOli 
IQF LEAl" SPntACB (COJl'l'. ) 

rluor u' 04QE* 

Shal.l poasu. a good flavor and odor c:baraater1atic of the 
variety and shall be ~ of oU or questionable fiavora 
and/or odor. of any kind. 110 grit of silt _I' be pru_t 
which would affect the utlng quality of the product. 

Bacb package and shipping cue should be legibly coded in a 
position ~ froa other printed _terial. '1'IMt 
interpretation of the coding ayatea used shall be .... 
available • 

•• igMal 

'1'he average net weight of eacb lot 8ball be equal to or 
.xc •• d the declared D8t weight, with no excessive W'lderfills 
being present within the lot. 

"Meri. CAD,8' 
Standard Plate COUnt 
colif~ 
B.COli 

... 'UI 

100,000/g .. xl~ 
100lg .. xl ... 

olg 

Upon requut, ....,1_ for eacb lot aball be ..t _ide for ill 
boWIe inapection or sbipped to Agripac, IDe. All grade 
sheets shal.l also be .ada available for revi.., upon :recpIIIIIt. 
Pinal acceptance shall be detendned at the point of 
receipt. 
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United States 
Standards for 
Grades of Frozen 
Strawberries 

February 1, 1958 



This is the fifth issue. as amended. of the United States Standards for Grades of Frozen 
Strawberries, published in the FEDERAL REGISTER of January 3. 1958 (23 FR 43) to 
become effective February 1. 1958. This issue supersedes the fifth issue, which has been 
In effect since April 16, 1955. 

Voluntary U.S. grade standards ara issued under the authority of the Agricultural 
Marketing Act of 1946. which provides for the development of oIftcial U.S. grades to 
designate different levels of quality. These grade standards are available for use by 
producers, suppliers. buyers. and consumers. As in the case of other standards for grades 
of processed fruits and vegetables. these standards are designed to facilitate orderly 
marketing by providing a convenient basis for buying and seiling. for establishing quality 
control programs, and for determining loan values. 

The standards also serve as a basis for the inspection and grading of commodities by the 
Federal inspection service, the only activity authorized to approve the designation of U.S. 
grades as referenced in the standards. as provided under the Agricultural Marketing Act 
of 1946. This service, available as on-line (in-plant) or lot inspection and grading of all 
proc e s sed fruit and vegetable products, is offered to interested parties. upon application, 
on a fee-for-service basis. The verification of some specific recommendetions, 
requirements. or tolerances conteined in the standards can be accomplished only by the 
use of on-line inspection procedures. In all instances. a grade can be assigned besed on 
final product factors or characteristics. 

In addition to the U.S. grade standards, grading manuals or instructions for inspection of 
several processed fruits and vegetables are available upon request for a nominal 
fee. These manuals or Instructions contain detailed Inlerpretetions of the grede standerds 
and provide step-by-step procedures for grading the product . 

•• 
Grade standards ere Issued by the Department after careful consideration of all data and 
views submitted, and the Department welcomes suggestions which might aid in improving 
the slendanis In future revisions. Comments may be submitted to. and copies of standards 
and grading manuals obtained from: 

Chief, Processed Products Branch 
Fruit and Vegetable DiviSion, AMS 
U.S. Department of Agriculture 
P.O. Box 96456, Rm. 0709. So. Bldg. 
Washington, D.C. 20090-6456 



UNITED STATES STANDARDS FOR GRADES OF 

FROZEN STRAWBERRIES 

EfFECTIVE FEBRUARY 1,1858 

Sedlan PtlgeNo. 

52.1981 Pn:xb:t d II !OJ1IAkn 2 

52.1982 SlyIaI c:tfrazlln 1II=lIe,,_ 2 

52.1983 SIziII c:twl1c*J frazIIn .u ......... 2 

52.1984 Grades c:t frozen lIIawberrIee. 2 

52.1985 Ascatailillg the grade. 3 

52.1986 Asca laiillg the rating c:t each facb". " 52.1987 Color. of 

52.1988 Datacbt 8 

52.1989 aa __ . 9 

52.1990 10 

52.1991 10 

52.1992 11 

52.1993 San aheIIt tbr frazIIn lIIuwberrlal. 12 

AuIhoItly: Agricu/lural Ma1ceIiIQ Ad fA 1948, Sees.. 203. 205, 80 Stat. 1087. 88 
amended, 1090, 88 8I11II1ded (7 U.S.C. 1622, 1624) • 

• .. .. " ................ " .................................................................................. & ............................. .. 

I\l0l8: ComplIance will the prcMsioI_ fA ..... __ ds .... not .......... to 
comply will the Plovislons fA the FedanrI Food. DnIg. and CoImIIIIc lid. or ... 
appIo'" SIBle laws and '8911'111101.-.. 



152.1181 Product description. 

Frozen strawberries means the frozen product prepared from sound. properly ripened 
fresh fruit of the strawberry plant by stemming. proper washing. sorting. and proper 
draining. may be packed with or without pecking medium. and are then frozen in 
accordance with good commercial practice and maintained at temperatures necessary for 
the preselVation of the product. 

§52.1982 Style. offrozen strawberries. 

(a) Whole or whole strawberries means frozen strawberries that retain 
approximately their original conformation. 

(b) Slices or sliced strawberries means frozen strawberries produced by 
slicing whole strawberries into two or more slices. 

152.1983 Sizes of whole frozen strawberries. 

Except with respect to U.S. Grade A or U.S. Fancy. the size of the whole frozen strawberry 
is not incoIpoiated in the grades of the finished product since size. as suCh. Is not a factor 
of quality for the purpose of these grades. When used In connection with the following 
sizes of whole frozen strawberries. the term diameter mesns the greatest dimension 
measured at right angles to a straight line running from the stem to the apex: 

(a) Small .Ize m a Ins whole frozen strawberries that measure less than 5/8 inch 
in diameter. 

(b) MedIum size means whole frozen strawberries that measure 518 inch to 1-
1/4lnches,lnciuslve. in diameter. 

(c) Large size mealS whole l'Iozen strawberries that I'TlEI8IUI9 more than 1-1/4 
inches in diameter. 

152.1984 Grades of frozen strawberries. 

(a) U.S. Grade A or U.S. Fancy Is the quaHly of frozen strawberries that 
possess similar varietal characteristics; that possess a good flavor; that 
possess a good color; that are practically free from defects; that possess a 
good character; that score not less than 90 points when scored in 
accordance with the scoring system outlined in this subpart and that with 
respect to whole style contain not more than 5 percent, by count, of whole 
strawberries that are small size, (less than 518 inch in diameter). 
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(b) u.s. GI1Ide 8 or U.s. ChoIce Is the quality of froza. 1II •• banI .. that 
polless iii II r va1eIaI characl8lls11cs; that paUUI II good IIM:II. that 
pass us II II aSCllllb'y good oatr.that .-eIlIIDlI8bfy he from dlfl eta; that 
pc as s sa II I a a S oilsb'y good dB .... and that score not .... than 80 poll .. 
when ICO/ed in iKiCUidaia with the ICOIiII9 system ouIIned in Ills .Ibpart. 

(c) U.s. Grade C or u.s. Standard Is the <II .y of liozen lII ... belllll that 
pi & I e II iii DE vaietaI dBacI8IIIIics; !hat pc a IIII II fairly good llawar; that 
paIS BIB a fairly good color; that are fairly free from defta eta; that pci II II I • 
fairly good chII'adaI. and that score not .... than 70 poinl'8 when scored In 
IICCOIdance with the scoring S'J8l8m ouIIIn8d In Ills IUbpin 

(d) SubatMdllnlls the quality of flozen strawberries thai ... to ...... the 
raquilamenI& of U.s. G ..... C or U.s. Staaderd. 

§52.1985 A ............ .... 

(a) GeneraL The grade of frozen straben1e81s detenllined il.'.' '1') ..... 
thawing to the extant that the unIIs may be ..... aIIid 811111y. and are free 
from ice a.,... In ..... the grade of frozen strade .. _1s aacertaIned 
by considering the fador8 of quality which are not scored and ..,.. which 
are scored as fallows: 

(1) Facb'8 which are not scored. 

(i) Varietal c:haacl8lls11c8. 

(I) Flavor and odor. 

(ill) SIze ral .",.. to U.S. Glade A or U.S. Fancy. 

(2) FacIonI which are ICO/ed. The 1"31&11'18 ImpOl.1I08 of ..... facb' 
which Is ICO/ed Is .. S Bas d runarfcaIy on the .... of 100. The 
nlexfmLIII number of poinl'8 thai may be gMn IUdt facbs are: 

CoIcI" ...................... " .......................................................... .. 
Defac:Is .............................................................................. .. 
~ ........................................................................... .. 

T mat Sc:x::Ir8 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
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(b) Good ftavot means that 1he product has a good characteristic normal flavor 
and odor, and is fnIe from objectionable flavors or objectionable odors of any 
kind. 

(e) Falrty good ftavor means that the product may be lacking in good 
charadellsIlc normal flavor and odor but is fnIe from objectionable flavors or 
objectionable odors of any kind. 

§52.1986 Ascertaining the rating for the factors which are scored. 

The essential variations within each factor which Is scored are so described that the value 
may be ascertained for such factors and expressed numerically. The numerical range 
within each factor is inclusive. For example, the range "36 to 40 points" means 36. 37. 38. 
39. or 40 points. 

§52.1917 Color. 

(a) "AM classification. Frozen strawberries that possess a good color may be 
. given a score of 36 to 40 points. Good color maans that the frozen 
strawberries as a mass possess a reasonably unifonn good characteristic 
pink to red color which is not more than slightly affected by a dull. gray. or 
reddlsh-brown cast; and In addition: 

(1) With respect to whole style 85 percent or more, by count. of the 
sbawberries have at least a good characteristic pink to red color over 
prectlcaly the entire surface and of the remainder not more than 5 
percent, by count. of all the strawberries may hava less than 
four-fifths of the surface area of a good characteristic pink to red 
color. or are materlaly darkened; and that 

(2) WIth respect to sliced style 85 percent or more, by weight, of the 
slices have at least a good characteristic pink to red color over 
practicaly1he entire outer surface (not including cut surfaces) and of 
the remainder not more than 5 percent. by weight, of all the slices 
may have less than one-half of the outer surface (not Including cut 
surfaces) of a good characteristic pink to red color, or are materially 
darkened. 

(b) -B· classification. If the frozen strawberries possess a reasonably good 
color, a score of 32 to 35 points may be given. Frozen strawberries that fall 
into this clesslfication shall not be graded above U.S. Grade B or U.S. 
Choice. regaroless of the total score for the product (this is a limiting rule). 
Reasonably good color means that tha frozen strawberries as a mass 
possess a fairty uniform good characteristic pink to red color which is not 
materially affected by dull. gray. or reddlsh-brown cast; and In afdition: 
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(1) WIth J'9lpect to whole style 75 pen:ent 01' mora. by COld. clthe 
stawbao'lies t1IMI alleast a good d.aelallllle pink to AId cdar 0¥81' 
PI.:sIy the entire surface, and clthe remainder not I1'lOl'8 .... 10 
percent, by COld. cI II the sIIawberriel I1'IIIJ have ... .... 
four"" of the surface .,.,. cia good chalacI8Il81c pink 01' red 
cdar, 01' In materially dalkened; and Ihat 

(2) WIth raapecI to sliced style 75 pen.fIt 01' mora. by \II I ...... clthe 
sIcas t1IMI at least a good chaI'acI8Il81c pink 10 red cdar 0¥81' 
JlI11(1B 'BIt the entia outer surface (notlndudk1g cut ufac:el) and cI 
the J'9I1'I8Inder not 11101'8 .... 10 pelcent. by w alAl.1t cI II the .... 
I1'IIIJ have less .... one-haIf cI the outer surface (not including cut 
.. races) ofa good chalacI8Il81c pink 10 red cdar. 0I'1n m.ollaly 
darkened. 

(e) "C" clllltlft:l:aIioI. If the Iiozen sIIa_tMInies pollan a fairty good cdar, a 
score of 28 to 31 pok1I8 may be given. Frozen IItSAberrteehlt fBI Into Ihis 
dassIfication shaI not be Qiaded aIJcMt U.S. grade C 01' U.s. Siandald, 
ragard!.11 of lie total SCOI'8 for the product (this II a BmIIIng rule). FIIIrIr 
good cotar maallS hit the liazan lItawberries ee a mass JIll II I II a 
predominant dlaraclalillic pink to red cdar and may show a duI, gray, 01' 

IIUIIIIy daItt coIar, but not to the exIIInt thai lie app 8 a 181108 01' .... '" quaIty 
II sa10usIy affecDd; and In addition: 

(1) WIIh IIIIIIP8d to whole style not 11101'8 .... 15 percent, by COld. d .. 
the ........ _ may have ....... four .... of the surface ... d 
a characterl8lc pink 10 red coIar, 01' In maIeriaIIy dalleaned. 

(2) WIh AIIIIlecI to sIced style not I1'lOl8 than 15 pen:i8I" by UJ'l1."" d .. 
lie slices I1'IIIJ have less than one-haIf of the ouIiar surface (not 
Including cut sufac:el) cia chalacI8Il81c pink to AId cdar. 01' .. 
mateIIaIy darkened. 

(d) -88td" cI ... 1flc8llo...... Frozen sIIailJberrl8. that fBI to meet the 
recPd'''. clpeI." (c) cllhII88clon may be gMn a ecore cI 0 to 21 
points and 8haII not be Qiaded above Subltanclald, rwg&fdll.1 of the total 
SCOI'8 for lie product (this II a IimiIIng rule). 
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§52.1988 Defects. 

Ca) General. The factor of defects refers to the degree of freedom from grit, 
sand, or slit. from harmless extraneous material, caps and portions thereof, 
sepal-like bracts and portions thereof, stems, short stems, and damaged 
strawbenies. 

(1) Harm .... extraneous material means vegetable substances such 
as weeds, weed seeds, grass, and leaves and any portions thereof 
that are harmless. 

(2) Grit, sand, or sift means any particles of earthy material. 

(3) Short stem mlalls a stem that is 118 Inch or less in length and which 
may Include the center portion of a cap to which no sepal-llke bract or 
portion thereof Is attached. 

(4) Stem means a stem, either loose or attached, that is longer than 118 
Inch. 

(5) Cap means a loose or attached ful cap or portion of a cap to which 
at least one sepal-like bract or a portion thereof is attached. A short 
stem that is attached to the cap is considered a part of the cap. A 
stem thet is attached to the cap is considered a separate defect. 

(6) Damaged strawberry means a strawbeny or any physically 
separated portion thereof that is affected by hard seedy or deformed 
end, and deformed or damaged areas to the extent that the 
appearance or eating quality is materlaly affected. Minute, 
insignificant Injuries are not considered as damaged. 

(b) "A" classlflcatlot .. Frozen sIrawben1es that are pl8Clicallyfree from defecIs 
may be given a score of 36 to 40 points. Practically free from defects hea 
the following meanings· with respect to the following styles of frozen 
strawbenies: 

(1) Whole. No grit. sand, or sin may be present that affects the 
appearance or eating quality of the product and for each 16 ounces 
of net weight thare may be present an area of not more than 114 
square inch comprising harmless extraneous material such es leaves 
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..s portions thaaof, caps and portions theleof, ..s IooIe 181111 •• 
bnIcIs and porIIoIlS thereof; not more than two sIIIms. inc:Iudng not 
more than one stem which may IIXCBad 112 Inch in IangIII, CIt one 
smaI piece d Ian •• S B exIra'Ieous II all iallhalll not II'I8II8lnbIa by 
81!118 such as wads. weed slads, and tl8:Ies d gr ai, and not mora 
Ihan 16 short stems; and there may be P • B a It not mont than • toI8I 
d 5 peroant. by wllgU, Ihat are daallaged 8llaatenfes. 

(2) Sliced. No grit. sand, or sill may be prall It Ihat .lIIlectslllldll .. 
appaaalCe or eaIiI", quaIIy d .. product. and tOr -=h 18 ..... 
d net walght there may be P 8Unt an ... d not mont than 114 
squa'8 incb COIl ",iii", land 8 II exII&i'MICK.IS n I' B 181 such as 18 a uea 
..s portiorIS thaaof, caps and portions thereof, and IooIe 181111 •• 
bracIs ..s porIIoIlS thereof; not more than one stem which may 
ext a ad 112 inch in 1angIh, or one smaI pIeca d hamlla •• exII_iI8OUI 
maIiariaIlhat Is not measurable by ... such .. WI ads, weed • a ads 
..s blades d grass; ..s not more tha118 short 1IamI..s there may 
bepauntnot more than a total d2-112 palclnt. bywS·L ..... Ihat .. 
damaged 8IIawberriae. 

(e) T duslllcldlon. If !he fiozeI'i 8IIaAbenill .. 11I •• Qi'l8bly he tom 
defecIs, a score of 3210 35 pOili1s may be gIvan. FtOZlil' 8IIawbeilias Ihat 
fall into this classification shall not be graded abcMt U.S. GnIde 8 CIt U.S. 
ChoIce, I1Ig8IdIesa d the ID1&I score for !he product (this II a IImlll", rule). 
AN_1IbiJ he from del'wcla hal !he t'oIIowfrlg mnnings wIIh i aapect 10 
the t'oIIowfrlg sty1as d 1I0Z1i1l sbawf.len'le8: 

(1) Wit.. No grit. sand, CIt sill may be pra r I It Ihat ....... Iha 
appaawlCe or eating quaIty d" product...s tOr-=h 16 ..... 
d net WIIIight there may be pliant an ... d not more than 112 
squa'8 incb COIlipi1IiI", han 13 I I exII.1eCIUI m al11al1UCh _I .... 
..s pcII1IoIlSthaaof, caps and portions thereof, and IooIe IIpal •• 
bracIs ..s poIlions thereof: not more than br I' B ... IncUIng not 
more than one stem which may exc •• d 112 Inch in a_I. CIt one 
smaI piece dlalnl. S B exII .... m .t. iallhalll not ........... by 
81!118 audI as WI 3 dB, weed sa I ds, and bIacias d Qi II; and not mora 
tha132 short slama; and there may be P ••• nt not mora than • toI8I 
d 10 pelan. by welliJlIo Ihat .. damaged .awllen1aL 

(2) SIIad. No grit. sand, CIt sill may be prmnt Ihat alliac18 Iha 
app 81 .1Ce or eating quaIIIy dthe product, ..s tOr-=h 16 ..... 
of net VAl BlliJrt there may be P B lInt an __ d not mont than 112 
squa'8 incb COII"'IIi"' .... n Ps 18 exII.1eCIUI mala iallUCh as I ..... 
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and portions thereof, caps and portions thereof. and loose sepal-like 
bracts and portions thereof; not more than four stems, including not 
more than one stem which may exceed 1/2 inch in length, or one 
smaI piece of harmless extraneous material that is not measurable by 
area such as weeds, weed seeds and blades of grass; and not more 
than 32 short stems and there may be present not more than a total 
of 5 pereent, by weight, that are damaged strawberries. 

(d) "C .. Classification. If the frozen strawberries are fairly free from defects, 
a score of 28 to 31 points may be given. Fn:>ZEII1 strawberries that fall into this 
classification shall not be graded above U.S. Grada C or U.S. Standard, 
regardless of the total score for the product (this is a limiting rule). Falr1y 
fNe from defects has the following meanings with respect to the following 
styles of frozen strawberries: 

(1) Whole. A trace of grll, sand or slit may be present that does not 
materially affect the appearance or eating quality of the product, and 
for each 16 ounces of nat weight there may be present an area of not 
more than 3/4 square inch comprising harmless extraneous material 
such as leaves and portions thereof, caps and portions thereof, and 
loose sepal-like bracts and portions thereof; not more than six stems, 
including not more then one stem which may exceed 3/4 inch In 
length, or two small pieces of harmless extraneous material that is not 
measurable by area such as weeds, weed seeds, and blades of 
grass; and there may be present not more than a total of 12 percent. 
by weight. that are damaged strawberries. 

(2) Sliced. A trace of grII, sand, or silt may be present that does not 
materially affect the appeerence or eating quality of the product, and 
for each 16 ounces of nat weight th81'8 may be present an area of not 
more then 3/4 square Inch comprising harmless extraneous material 
such as leeves and portions theraof, caps and portions thereof, and 
loose sapaI-like brads and porttons thereof; not more then six stems, 
including not more than one stem which may exceed 3/4 inch in 
length, or two smaI pieces of harmless extraneous material that is not 
measurable by area such es weeds, weed seeds, and blades of 
grass; and there may be present not more than a total of 6 percent, by 
weight. that are damaged strawberries. 

(e) "Sster classHlcatlon. Frozen strawberries that fail to meet the 
requirements of paragraph (d) of this section may be given a score of 0 to 27 
points and shall not be graded above Substandard, regardless of the total 
score of the product (this is a limiting rule). 
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§52.1981 Cha'acIIIr. 

(a) GeneraL The f'acttor of charac:tIIr ... to "lIIlilua, .. __ of 
whoIana la, degtee of seedines8, degree of dIetr4egi ...... _ evIdeIlCIId by 
parUaI sbawbenies and mushy "'aAberrIes. 

(1) PlIrtIIII .......... , In whole IIlyIe m .... that lass than 
three quarters of .. apparent whole walHiberry ,amaiII8InIact. 

(2) Mushy .... wtJenfes In whole and aIced .,.11 m ••• "'uuubelrils 
that are so soft they are a pulpy ~ or are badly ell' II&gi I cl. 

(b) -A- e •••• II:cIlllor .. FtOZ8il sbawbenles that: poIII.I a good ct ..... may 
be given a scont of 18 to 20 points. Good clwac •• , ma r • that Ihe 
slrawberrles are reasonably Inn. that: !he appa.rance and 8 I Dug «II ley of 
!he product are not materially alfected by diIIIlbigialb'l or II B!In I II and 
that 

(1) WIth rnpecttowhole8l:yle not mont than 10 .. cent. by III 1 .... 1to of 
atla.Alerrias may COl lilt, In !he .. egal&, of par1IaI sh.aberrieI or 
mushy "'awbenies or a colllbillalion theIaof. and IhaI:: 

(2) WIth raapect to slicad slyIe not mont than 20 .. cent. by If Ii..,... of 
shaAben1e8 may cor slaloln ..... ag .... of mushy .... e.., ....... 

(c) ..... dl •• lftcdon. If Ihe 1i0Z8l'l .... wbenllI ha¥e • r ••• anabIy good 
etaacl&l, a 80lIl8 of 16 or 17 poInI8 may be given. FI'OZIII'I shu,"',_'" 
fall into Ihis el •• sllcallon shaI not be gaaded abowe U.S. Glade B or U.s. 
ChoIce. ragardlm of Ihe taCaI acora for !he product (IhII II a ..... 
rule). RIM....., good cll.waclllr ma •• that .. shaa'bent8a .. fairly 
Inn, that Ihe 8IlP B a 8I"ICI and B! ILII9 quality of Ihe pnJduct are not 8MouIIy 
aII'ecI&d by 8I8dInIsa or d ' lI&gialb!, and IhaI:: 

(1) WIth raapect to whole 8I:yIe not mont than 20 .. cent. by ... U .. of 
sbawbenles may COl ' I, In Ihe ... egaII&. of partial shiM.tI •• or 
mushy shaatJenie8 or a cornbInaIIOn theIaof. and IhaI:: 
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strawberries may consist, in the aggregate, of mushy strawberries. 

(d) "CO' classification. If the' frozen strawberries have a fairly good character, 
a score of 14 or 15 points may be given. Frozen strawberries that fall into 
this classification shall not be graded above U.S. Grade C or U.S. Standard, 
regardless of the total score for the product (this is a limiting rule). Fairly 
good character means that the strawbenies are fairly firm, and that: 

(1) With respect to whole style not more than 30 percent. by weight. of 
sIIawben'ies may consist, in the aggregate, of partial strawberrtes or 
mushy strawberries or a combination thereof. and that: 

(2) With respect to sliced style not more than 50 percent. by weight, of 
strawberries may consist, In the aggregate, of mushy strawberrtes. 

Ce) "Satd" classification. Frozan strawberries that fail to meet the 
reql,llrements of paragraph Cd) of this section may be given a score of 0 to 13 
points and shall not be graded above SubStandard, regardless of the total 
score for the product (this is a limiting rule). 

152.1990 DefInition of wms. 

(a, By weight of stlawberrln. By weight of strawberries means the strewbeny 
ingredient exclusive of the surrounding medium. 

(b' Area. Area means the agglagate surface covered by the material stated 
when such material or portions thereof are placed in a contiguous position 
with no intervening spacas. 

152.1991 explanation of analy8la. 

(a' By weJght of stnIwberrIea In frozen strawberries Is determined by the 
foIowing method: 

(1, . Equipment - flat grading tray, table for1(, two glass beakers, and a 
torsion or triple beam balance. 

(2) Plocedunl. 

(I) If the sample is of 16 ounces or less use the entire sample. but 
if the sample Is of a size exceeding 16 ounces use a 
represantative 16-ounce aliquot for sliced style and a 32-ounce 
representative aliquot for whole style. 
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(Ii) Thaw the sample 10 the extent that the sIIauobenles may be 
S8p81al8d easily and ant he dice aysIaIs. 

(iii) Place the thawed sample on a ftat gradkjQ tnIy .... one end 
d the tnIy appmxirnatIIIy one Inch 80 the paclclilg medium 
drains 10 the oller end d the tnIy. For a gMn fackIr (viz., 
color, defects or character) (a) wpaiat& those .... (or that 
material) which fall into the catago.ias spec:IIed in the 
standanIs. [A tabla for1t or sfmiIar utansI may be used 10 
facIIltate the S8p81allotlJ; (1)) Using the tabla for1t i.,IG ... that 
portion d1he Sbawbany m i' I rial which 11M been sepal I' II in 
Ca) d this subdivision and 'J.lCsigh; (e) Using the faille for1t 
iWI'IO\Ie 1he ia .. ainillg stauAleny n e' rial exclualve d paclclilg 
medium from the tnIy and weigh; Cd) The am d 1he WI')'" 
obtained in (1)) and Ce) d this subdMllon is the waUIl d 
&'II_berry illgllIIdient; and (e) cab? I 1he pen_t, by,. algtIL 
d 1he separated material and divide 1he v.elght d such 
material found in (1)) 01 this subdhislon by 1he I0I8l wdgllt d 
Sbawbeo1}' maII8rfaL 

152-1992 AacaItaInIng the .... of. lot. 

The grade d a lot d liuz.al ._"berries CCMI'8d by Ihese IIandaIIds Is dalalRined by the 
procedures set forth in 1he "Regulations Gowming Inspection and c..1ft I Ban 01 
Processed FruIIB and Vegefall'es, Pmc s saad Products Thalaof. and Ca1aIn Other 
Proeel.ad Food Products- (7 CFR 52.1 through 52.83). 
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52.1993 Score sheet for frozen strawberrIe •. 

Number. size and kind of container ••.•....•••......•••••.•.....••..••.•. 
label: Stvle or Dack: Fruit-suaar ratio if shown) ••••••••••••••...•.•.•••••• 

Containers or samDls 
Container mark or identification 

Casas 
Average 

Net weight (ounces) .... " ................................................. ,. .............................. 
S1yte ............... ,. • '" ...................... II' ............ " ..................................................... 

Size or sizes, (whole) ....................................................................... " ........... 5 

Under 518" nt "bv 00Wlt) ......................................."........................ ........ 

Factors Score Points 

"Aft 36-40 
Color ......................................... 40 "8" 32-3511 

·C" 28-3111 
WSStd" 0-2711 

WA" 36-40 
Defects .......................................... 40 "8" 32-3511 

"C" 28-3111 
"SStd" 0-2711 

I 
"A" 18-20 

Character ....................................... 20 "e" 16-1711 
"C" 14-1511 
"SStd" 0-1311 

-
Total Score ................................ 100 

Flavor and odor .......................................................................................... 
U.S. Grede .................................................................................................... " .. 

l/Indicates limiting rule. 
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DaIad this 27th day of December 1957. to becoI .... elva on F'eI:Inay 1. ,-' 
(Sec. 205. 60 Slat. 1090, as .!lended; 7 U.S.C. 1824) 

(SEAL} Franit E. Blood 
ActIng Deputy Admlnlatlalw, 
IIarkeIIng ........ 

(F. R. Doc. 58-39; Fled, Jan. 2, 1958; 8:52 a.m.] 

PublIshed in the Federal RegIsW, Maach 16. 1955 (20 F.R. 1580) 
AmendmenIB publshed In the hderaI RegIsW January 3, 1958 (23 F.R. 43). 
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This is the fourth issue of the United States Standards for Grades of Frozen Whole Kernel 
(or Whole Grain) Com, published in the FEDERAL REGISTER of August 1,1952 (17 FR 
7038) to become effective August 1, 1952. This issue supersedes the third issue, which 
has been in effect since April 16, 1944. 

Voluntary U.S. grade standards are issued under the authority of the Agricultural 
Marketing Act of 1946. which provides for the development of official U.S. grades to 
designate different levels of quality. These grade standards are available for use by 
producers, suppliers, buyers, and consumers. As in the case of other standards for grades 
of processed fruits and vegetables, these standards are designed to facilitate orderly 
marketing by providing a convenient basis for buying and selling. for establishing quality 
control programs. and for determining loan values. 

The standards also serve as a basis for the inspection and grading of commodities by the 
Federal inspection service. the only activity authorized to approve the designation of U.S. 
gracles as referenced In the standards. as provided under the Agricultural Marketing Act 
of 1946. This service, available as on-line (in-plant) or lot inspection and grading of all 
processed fruit and vegetable products. is offered to interested parties. upon application. 
on a fee-far-service basis. The verification of some specific recommendations. 
requirements. or tolerances contained in the standards can be accomplished only by the 
use of on-line Inspection procedures. In aI/Instances. a grade can be aSSigned based on 
final product factors or characteristics. 

In addition to the U.S. grade standards, grading manuals or instructions for inspection of 
several processed fruits and vegetables are available upon request for a nominal 
fee. These manuals or instructions contain detailed Interpretations of the grade standards 
and provide step-by-step procedures for grading the product. 

Grade standards are issues by the Department after careful consideration of all data and 
views submitted, and the Department welcomes suggestions which might aid in improving 
the standards in future revisions. Comments may be submitted to. and copies of standards 
and grading manuals obtained from: 

Chief, Processed Products Branch 
Fruit and Vegetable DiviSion, AM5 
U.S. Department of Agriculture 
P.O. Box 96456, Rm. 0709. So. Bldg. 
Washington. D.C. 20090-6456 
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552.911 Product description. 

Frozen whole kernel (or whole grain) com means the frozen product prepared from fresh. 
clean. sound. succulent kernels of sweet com of either the white or golden (or yellow) 
varieties by removing husk and Silk; by sorting. trimming. and washing; and by blanching 
before or after removal from the cob. The frozen whole kernel (or whole grain) com is 
frozen in accordance with good commercial practice and maintained at temperatures 
necessary for the preservation of the product. 

152.912 Color of frozen whole kernel (or whole grain) com. 

(a, Golden (or Yellow). 

(b) WhHe. 

552.913 Grades of frozen whole kernel (orwhol. grain) com. 

(a' U.S. Grad. A or U.S. Fancy is the quality of frozen whole kernel (or whole 
grain) com that possesses similar varietal characteristics; that possesses a 
good flavor and odor; thai is tender; that possesses a good color; that is 
practically free from defects; and that for those factors which are scored in 
accordance with the scoring system outlined in this subpart, the total score 
is not less than 90 points: Provided that the frozen whole kernel (or whole 
grain) com may possess a reasonably good color if the tolal score is not less 
than 90 pOints. 

(b) U.S. Grade B or U.S. Extra Standard is the quality offrozen whole kernel (or 
whole grain) corn that possesses similar varietal characteristics; that 
possesses a good flavor and odor; that is reasonably tender; that possesses 
a reasonably good color; that is reasonably free from defects; and that for 
Ihose factors which are scored in accordance with the scoring system 
outlined in this subpart. the total score is not less than 80 points: Provided, 
that frozen whole kernel (or whole grain) com may possess a fairly good 
color, scoring not less than 7 points if the total score is not less than 80 
points. 

(e) U.S. Grade C or U.S. Standard is the quality of frozen whole kernel (or whole 
grain) com that possesses similar varietal characteristics; that possesses a 
fairly good flavor and odor; that is fairly tender; that possesses a fairly good 
color; that is fairly free from defects; and that scores not less than 70 points 
when scored in accordance with the scoring system outlined in this subpart. 

(d) Substandard is the quality of frozen whole kernel (or whole grain) com that 
fails to meet the requirements of U.S. Grade C or U.S. Standard. 
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152-914 Ascertaining the grade. 

(a) The grade of frozen whole kernel (or whole grain) com may be ascertained 
by considering. in conunction with the requirements of the I1E1Spective grade, 
the respective ratings for the facIonI of color, absence of defects, Md 
tenderness and maturity. 

(b) The relative importance of each factor which is scored is expressed 
l1I.IfI8IicaIIy on the scale of 100. The maximum number of poinIs that may be 
given such factor is: 

Factors 

Color •..•••..••.•..•••••...•••••.•••....••• 
Absence of Defects •••••••.•••••••.... ••••••• 
Tenderness and maturity •••••••••••... .•.••••• 

Total Score ........•........... ...... . 

Points 

10 
40 
50 

-
100 

(e) The grade of frozen whole kernel (or whole grain) com is determined 
ilTmediately after thawing to the extent that the product is substantially free 
from ice crystals. The product is cooked to determine flavor Md odor. 

(d) Good ftavor and odor means that the product, after cooking. has a good 
characteristic normal flavor and odor and is free from obectioi18ble flavors 
and objectionable odors of any kind. 

(a) Fairly good flavor and odor means that the product, after cooIcing. may be 
lacking in good flavor and odor but is free from objectionable flavors Md 
objectionable odors of any kind. 

§52.915 Ascertaining the , .. tillg of the factonJ which am 8COnMI. 

The essentiaIWliatioIl8 wiIhin each factor which is scored are so descrIJed that the value 
may be ascertained for such facIonI and expressed numerically. The nurnelical range 
wiIhin each faclDrwhich is SCOIad is indusive (for example, 3610 • points ma B 18 36, 37, 
38. 39, or 40 poinIs). 
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152.916 Color. 

(a) "A" classification. Frozen whole kemel (or whole grain) com that 
possesses a good color may be given a score of 9 or 10 points. Good color 
means that the kernels possess a practically uniform color typical of tender 
sweet corn and that the product is blight and is practically free from 
off-variety kernels. 

(b) Ha" classification. If the frozen whole kernel com (or whole grain) com 
possesses a reasonably good color, a score of 8 points may be 
given. Reasonably good color means that the kernels possess a 
reasonably uniform color typical of reasonably tender sweet com and that the 
product is reasonaby blight and reasonably free from off-variety kernels. 

(c) HC" classification. Frozen whole kemel (or whole grain) com tht possesses 
a fairly good color may be given a score of 6 or 7 points. Frozen whole kernel 
(or whole grain) com that scores 6 points in this classification shall not be 
graded above U.S. Grade C or U.S. Standard, regardless ofthe total score 
for the product (this is a partial limiting rule). Fairly good color means that 
the kernels possess a fairly uniform color typical of fairly tender sweet com 
and that the product may be dull but not to the extent that the appearance is 
seriously affected, and is fairly free from off-variety kernels. 

(d) "SStd" classification. Frozen whole kemel (or whole grain) com that fails 
to meet the requirements of paragraph (c) of this section may be given a 
score of 0 to 5 points and shall not be graded above Substandard, regardless 
of the total score for the product (this is a limiting rule). 

152.917 Absence of defects. 

(a) General. The factor of absence of defects refers to the degree of freedom 
from pieces of cob, husk, silk, or other harmless extraneous vegetable matter, 
from pulled kernels, ragged kernels, crushed kemels, loose skins, and from 
damaged or seriously damaged kemels. 

(1) Damaged kernel means any kemel affected by insect injury or 
damaged by discoloration, pathological injury, or by other means to the 
extent that the appearance or eating quality is materially affected. 

(2) Seriousty damaged kernel means damaged to such an extent that 
the appearance or eating quality is seriously affected. 
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(b) -A- c:lassHication. Frozen whole kernel (or whole grain) <:OITI that is 
practicaRy free from defects may be given a seen of 36 to 40 
points. Practically free from defects means !hat pieces of cob. husk. silk. 
or other hallnlus extraneous vegetable matter, pulled kernels. ragged 
kernels, aushed kernels, loose skins, and damaged or seriously _naged 
kernels may be present that do not more than slightly affect the appaarance 
or eating quality of the product. 

(c) "8" cIauIftcation. If the frozen whole kernel (or whole grain) <:OITI is 
reasonably free from defects, a score of 32 to 35 points may be 
given. Frozen whole kernel (or whole grain) <:OITI that falls into this 
cIassificaIion shall not be graded above U.S. Grade B or U.S. Ex1ra Stallc_d. 
regardlesS of the total seen for the product (this is a limiting ruie). 
Reasonably fnIe tram defects meal IS that pieces of cob. husk. silk., or other 
harmless extraneous vegetable matter, pulled kernels, ragged kernels, 
crushed kernels, loose skins, and damaged or seriously damaged Item els 
may be present that do not materially affect the appearance or eating quality 
of the product 

(d) .C'" c:IaaIfIc:aCIon Frozen whole kernel (or whole Pi) com tht is fairly free 
ftam defects may be given a seen of 2810 31 points. Frozen whole kame. 
or whole grain) com !hat falls inIo this dassification shell not be graded abow 
U.S. Grade C or U.S. Standard, regardless of the total seen for the product 
(this is a limiting rule). Fairly free tram defects means that pieces of cob, 
husk. silk. or other harmless extraneous vegetable mattar. pulled kernals, 
ragged kernels, aushed kernels, loose skins, and damaged or seriously 
damaged kamels may be pm ent that do not seriously affect the appa .1Ce 
or eating quarlty of the product 

(e) -SStd'" dassifk:atlon. Frozen whole kernel (or whole grain) <:OITI that fails 
to meet the requinsments of paragraph (d) of this section may be given a 
seen of 0 to 27 points and shaD not be gcaded above SubstaKlald, 
regardless of the total score for the product (this is a limiting ruie). 

151118 Tcmdemess and maturity. 

(a) -A- elE •• atloii. Frozen whole kernel (or whole grain) <:OITI that is tender 
may be given a score of 45 to 50 points. Tender means that the Item als are 
in the milk or early cream stage of maturity and have a tender texture.. 
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(b) "B" classification. If the frozen whole kernel (or whole grain) com is 
reasonably tender, a score of 40 to 44 points may be given. Frozen whole 
kernel (or whole grain) com that falls into this classification shall not be 
graded above U.S. Grade B or U.S. Extra Standard, regardless of the total 
score for the product (this is a limiting rule). Reasonably tender means that 
the kernels are in the cream stage of maturity and have a reasonably tender 
texture. 

(c) "C" classification. Frozen whole kernel (or whole grain) corn that is fairly 
tender may be given a score of 36 to 39 points. Frozen whole kernel (or 
whole grain) com that faits into this classification shall not be graded above 
U.S. Grade C or U.S. Standard, regardless of the total score for the product 
(this is a limiting rule). Fairly tender means that the kernels are in the early 
dough or dough stage and have a fairly tender texture. 

(d) "SStd" classification. Frozen whole kernel (or whole grain) com that fails 
to meet the requirements of paragraph (c) of this section may be given a 
score of 0 to 35 points and shall not be graded above Substandard, 
regardless of the total score for the product (this is a limiting rule). 

§52.919 Ascertaining the grade of a lot. 

The grade of a lot of frozen whole kernel (or whole grain) com covered by these 
standards is determined by the procedures set forth in the "Regulations Governing 
Inspection and Certification of Processed Fruits and Vegetables, Processed Products 
Thereof, and Certain Other Processed Food Products" (52.1 through 52.83). 

6 



§52 920 Score sheet for flUIZIN'I whole kernel (or whole gAIn. corn. 

Number, size and kind of container ............ "" ......... " .................................... 
Container marks or idet .tiflcation .... ~ .. " ............ ~." .................................... 
label ........... " .............................................................................................. . Net tCounces) .. ..................................................... ., .................... " ...................... 

Factors Score PoInts 
-A" 9-10 

Color .••••••••••••.••••.•.•.•••• 10 "8" 8 
"C" 6-0711 
"SStd" ().052/ 

"A" 36-40 
Absence of defects ................................ 40 "8- 32-35 

"C" 28-312/ 
"SStd" 0-272/ 

"A- 45-60 
Tenderness and maturity ...................... 50 "B" 40-442/ 

"C" 36-392/ 

- "SStd" 0-352/ 
T alai Score . . . . . . . . . . . . . . . . . . . 100 

Grade ....................................................................... " .... ,. .................................... '" .... 
FJavor and odor .................... ,. .................................................................................... 

11 Indicates partial limiting rule 
21 Indicates limiting rule. 

RecodIIIed In the Federal Reg""" of December •• 1153 (18 F. R. 7927) 
S,ctlon 52.911 amended May 22, 1157 (22 F. R. 3535) 
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This is the sixth issue of the United States Standards for Grades of Frozen Peas. 
published in the FEDERAL REGISTER of May 28, 1959 (24 FR 3782) to become effective 
May 28.1959. This issue supersedes the fifth issue. which has been in effect since March 
15,1945. 

Voluntary U.S. grade standards are issued under the authority of the Agricultural 
Marketing Act of 1946. which provides for the development of official U.S. grades to 
designate different levels of quality. These grade standards are available for use by 
producers, suppliers. buyers, and consumers. As in the case of other standards for grades 
of processed fruits and vegetables, these standards are designed to facilitate orderly 
marketing by providing a convenient basis for buying and selling. for establishing quality 
control programs, and for determining loan values. 

The standards also serve as a basis for the inspection and grading of commoditles by the 
Federal inspectlon service. the only activity authorized to approve the designatlon of U.S. 
grades as referenced in the standards. as provided under the Agricultural Marketing Act 
of 1946. This service. available as on-line (in-plant) or lot inspection and grading of all 
processed fruit and vegetable products, is offered to interested partles, upon applicatlon, 
on a fee-for-service basis. The verification of some specific recommendations, 
requirements. or tolerances contained in the standards can be accomplished only by the 
use of on-line inspectlon procedures. In all instances, a grade can be assigned based on 
final product factors or characteristlcs. 

In addition to the U.S. grade standards, grading manuals or instructions for inspectlon of 
several processed fruits and vegetables are available upon request for a nominal 
fee. These manuals or instructions contain detailed interpretations of the grade standards 
and provide step-by-step procedures for grading the product. 

Grade standards are issued by the Department after careful consideration of all data and 
views submitted. and the Department welcomes suggestions which might aid in improving 
the standards in future revisions. Comments may be submitted to, and copies of standards 
and grading manuals obtained from: 

Chief, Processed Products Branch 
Fruit and Vegetable Division, AMS 
U.S. Department of Agriculture 
P.O. Box 96456, Rm. 0709, So. Bldg. 
Washington, D.C. 20090-6456 
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§52.3511 Product description. 

Frozen peas means the frozen product prepared from the clean. sound. succulent seed 
of the common garden pea (Pisum sativum) by shelling. washing. blanching. sorting. 
proper draining. and is frozen in accordance with good commercial practice and 
maintained at temperatures necessary for the preservation of the product. 

§52.3512 Grades of frozen peas. 

(a) U.S. Grade A (or U.S. Fancy) is the quality of frozen peas that possess 
similar varietal characteristics; that possess a good flavor; that possess a 
good color; that are practically free from defects; that are tender; and for 
those factors which are rated in accordance with the scoring system outlined 
in this subpart the total score is not less than 90 points: Provided, that the 
frozen peas may possess a reasonably good color. scoring not less than 17 
points and may be only reasonably free from defects with respect to pieces 
of peas if the total score is not less than 90 paints. 

(b) U.S. Grade B (or U.S. Extra Standard) is the quality of frozen peas that 
possess similar varietal characteristics; that possess a fairly good flavor; that 
possess a reasonably good color; that are reasonably free from defects; that 
are reasonably tender; and for those factors which are rated in accordance 
with the scoring system outlined in this subpart the total score is not less 
than 80 points: Provided, that the frozen peas may possess a fairly good 
color and may be fairly free from defects with respect to pieces of peas if the 
total score is not less than 80 points 

(c) U.S. Grade C (or U.S. Standard) is the quality of frozen peas that possess 
similar varietal characteristics; that possess a fairly good flavor; that possess 
a fairly good color; that are fairly free from defects; that are fairly tender; and 
that for those factors which are scored in accordance with the scoring system 
outlined in this subpart the total score is not less than 70 points: Provided, 
that the frozen peas may fail to meet the requirements of this paragraph for 
defects with respect to pieces of peas if the total score is not less than 70 
points. 

(d) Substandanis the quality of frozen peas that fail to meet the requirements 
of U.S. Grade C. 

152.3513 Ascertaining the grade. 

(a) General. In addition to considering other requirements outlined in the 
standards the following quality factors are evaluated in ascertaining the 
grade of the product: 
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(1) Factors not rated by score points. 

(0 Varietal characteristic8. 

(II) Flavor. 

(2) Factors ratacI by score points. The relative importance of each fac:tor 
which is rated is expressed numericaDy on the scale of 100. The maximum 
number of points that may be given for each such facIor is: 

Factors PoInts 

COlor • . . • • • • • . • • • • • • • • • • • . • • • . . . . • • • • . • 20 

DefecIs ••... . . • • • . . • . . . • • • • • • • . • • . . • . • • 40 

T endemess and maturity •.•...•••......... ~ 

Total score . . . . . . . . . . . . . . . . . . . . . . . . 100 

(b) Evaluation of quality. Flavor and the facIor of tenderness and maIIriy is 
detennined after the product has reached room temperab.n and after 
cooking. The rating for the facIors of color and defads and the evaluation 
of similar varietal characteristic8 are detennined immediately after the 
product has reached room temperature or may be detsrmined i.d.i8diately 
after thawing so that the product is free from ice aystaIs. 

(c) Definitions of requirements not ratacI by seen poiI.1s. 

(1) Good"¥Or maSlIS that the product has a good charadeiislic: ftawor 
and odor for the maturity and is free from objectionable lIII'Iors and 
objectionable odors of any kind. 

(2) Fairly good flavor means that the product may be ladlillg in good 
flavor but is free from objecllonable flavors and objectionable odors 
of any kind. 

552-3514 Ascertaining the rating for the factGrs whlcb ant SCONd. 

The essential vaiations within each facIor which is scored are so des :!ibed that the value 
may be ascertained for each factor and expressed numerically. The numerical range 
wiIhin each facIorwhich is scored is indusive. (For example, 36 to 40 points means 36, 
37, 38, 39, or 40 points.) 
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152.3515 Color. 

(a) "A" classification. Frozen peas that possess a good color may be given a 
score of 18 to 20 points. Good color means that the frozen peas possess 
a bright, practically uniform, good, green color that is typical for the variety; 
that peas which vary markedly from such typical green color do not more 
than slightly affect the overall color appearance; and that not more than 
one-half of 1 percent, by count, of the peas may be blond, cream colored, or 
seriously detract from the overall color appearance. 

(b) "S" classification. If the frozen peas possess a reasonably good color, a 
score of 16 or 17 points may be given. Frozen peas that score 16 points in 
this classification shall not be graded above U.S. Grade B, regardless of the 
total score for the product (this is a partial limiting rule). Reasonably good 
color means that the frozen peas possess a reasonably bright and 
reasonably uniform green color typical for the variety; that peas which vary 
markedly from such typical green color do not materially affect the overall 
color appearance; and that not more than 1-112 percent, by count, of the 
peas may be blond, cream colored, or seriously detract from the overall color 
appearance. 

(c) "C" classification. Frozen peas that possess a fairly good color may be 
given a score of 14 or 15 points. Frozen peas that fall into this classification 
shall not be graded above U.S. Grade B, regardless of the total score for the 
product (this is a partial limiting rule). Fairly good color means that the 
frozen peas possess a fairly uniform green color typical for the variety, which 
may be dull but not off color, that peas which vary markedly from such typical 
green color do not seriously affect the overall color appearance; and that not 
more than 2 percent, by count, of all the peas may be blond, cream colored, 
or seriously detract from the overall color appearance. 

(d) "SStd" classification. Frozen peas that fail to meet the requirements of 
paragraph (c) of this sectiOn may be given a score of 0 to 13 points and shall 
not be graded above Substandard, regardless of the total score for the 
product (this is a limiting rule). 

152.3516 Defects. 

(a) General. The factor of defects refers to the degree of freedom from 
harmless extraneous vegetable material, pieces of peas, blemished peas, 
seriously blemished peas, and other defects which affect the appearance or 
eating quality of the product. 
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(b) Deftnition of de •• eta. 

(1) Hannless extraneous vegetable rnaI8rIaJ maans: 

(I) Group 1; flat n 18teriaI. Succulent vegetable m I i rial c::ommon 
to the pea plant. such as leaves and pea pods; 

(II) Group 2; spherical material. Non-deIeI8rious or 
non-poisonous types of nightshade berrie8,lhisIIe buds, or 
other similar spherical vegetable malada/ from oIher plants 
similar in color to frozen peas. 

(iiI) Group 3; cylindrical material. Cylindrical vegetable nl8f8l ., 
such as stems, common to the pea plant or from oIher plants 
which are similar in color to frozen peas. 

(2) Pieces of pea (broken pea) means; 

(I) A whole pea from which a cotyledon or a large portion theteof 
has become separated; 

(II) Two detached whole cotyledons; 

(iii) Pieces d cotyledon aggregating the equivalent of an 8V8f8g8 
size cotyledon; and 

(Iv) A whole deIached skin or portions d daIached skin 
aggregating the equivalent of an average size whole skin. 

(3) Blemished pea maalls a pea that is blemished by discoIoiation or by 
oIher m B BlIS that does not materially affect the app a Blance or ""'Ig 
quality of the pea. 

(4) SerIously blemished pea means a pea that is hanS, st.rivalali. 
spotted, discolored, or oIherwise blemished to an extant that the 
appearance or eating quality is seriously affected. Peas c::ommollly 
refened to as blond or cream colored peas are not considered 
seriously blemished peas. 

(e) Detennlrudion of allowances. 

(1) Deta.mlnlng pen:ent. by count, of piece. of peas. 
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(I' The percent. by count. of pieces of peas is determined by 
dividing the total number of pieces of peas by the total number 
of peas and pieces of peas. 

(II) A pea held together by its skin. even though the cotyledons are 
partly crushed or the skin spilt. is not considered as a broken 
pea or piece of pea. 

(2' Harmless extraneous vegetable material. 

(I' The allowances for harmless extraneous vegetable material 
are based on 30 ounces of frozen peas. When considering 
sample units of less than 30 ounces. the allowances provided 
in this section for the respective grade classification will be 
permitted in a single sample unit: Provided, that the average 
of such defects in the entire sample does not exceed such 
allowance. 

(d) "A" classification. Frozen peas that are practically free from defects may 
be given a score of 36 to 40 points. Practically free from defects means 
that: (See Table I of this subpart) 

(1) For each 30 ounces of net weight there may be present not more than 
the following amounts of harmless extraneous vegetable material; 

(I) Group 1; nat material. pieces having an aggregate area of not 
more than 1/4 square inch (equivalent to 112 inch x 1/2 inch) 
on the surface; or 1 piece of any size; 

(II' Group 2; spherical material, 1 unit; or 

(iii) Group 3; cylindrical material. a piece or pieces which singly or 
in the aggregate do not exceed 112 inch in length. 

(2) Not more than 7 percent. by count. of the peas may be pieces of 
peas; 

(3' Not more than 2 percent. by count, of the peas may be blemished 
including not more than one-half of 1 percent, by count. of all the peas 
that may be seriously blemished; 
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(4) The presence of hamless extraneous vegetable material. pteces of 
peas. blemished peas. seriously blemished peas. and other det'ects 
individually or collectively, does not I110At than slightly afI'ad the 
appearance or eating quality of the product. 

Ca) "B" cia. lilcatioii. Frozen peas that are reasonably free from det'ects may 
be given a soore of 32 to 35 points. Frozen peas that faD Into this 
classification, except for pieces of peas, shaD not be graded above U.S. 
Grade B. ragerdIess of the total score for the product (this is a partiallmling 
rule). Reasonably free from defects means that: (see Table I of this 
subpart) 

(1) For each 30 0I.I'IC8S of I'l6hTteight there may be P asent not men tI1al 
the following amounts of hamless extraneous vegetable mat! rial: 

(I) When present as a single group: 

(a) Group 1; flat material. pieces having an aggIegate area 
of not I1'IOR't 1han 112 square inch (equivalent to 112 Inch 
x 1 inch) on the surface; or 1 piece of any size; or 

(b) Group 2; spherical material, 2 units; or 

(e) Group 3; cylindrical material, a piece or pieces which 
singly or in the aggIegate do not 8XCBed 1 Inch in 
length. 

(II) When present in combination, not more than 2 of any of the 
following groups: 

(a) Group 1; flat malalal, pieces having an aggI8jaia area 
of not I1'IOR't 1han 1/4 square inch (equivalent to 112 Inch 
x 112 inch) on the surface; or 1 piece of any size; 

(b) Group 2; spherical material, 1 unit; 

(e) Group 3; cylindrical material. a piece or pieces which 
singly or in the aggIegale do not exc e B d 112 inch in 
length. 

(2) Not more than 10 pen::ent, by count, of the peas may be pieces of 
peas; 
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(3) Not more than 4 percent, by count, of the peas may be blemished 
induding not more than 1 percent, by count, of all the peas that may 
be seriously blemished; 

(4) The presence of harmless extraneous vegetable material, pieces of 
peas, blemished peas, seriously blemished peas, and other defects, 
individually or collectively, does not materially affect the appearance 
or eating quality of the product. 

(f) "C" classification. Frozen peas that are fairly free from defects may be 
given a score of 28 to 31 points. Frozen peas that fall into this classification. 
except for pieces of peas, shall not be graded above U.S. Grade C, 
regardless of the total score for the product (this is a partial limiting rule). 
Fairly free from defects means that: (see Table I of this subpart) 

(1) For each 30 ounces of net weight there may be present not more than 
the following amounts of harmless extraneous vegetable material: 

(I) When present as a single group: 

(a) Group 1; flat material, pieces having an aggregate area 
of not more than 1 square inch (equivalent to 1 inch x 1 
inch) on the surface; or 1 piece of any size; or 

(b) Group 2; spherical material, 3 units; or 

(e) Group 3; cylindrical material, a piece or pieces which 
singly or in the aggregate do not exceed 2 inches in 
length. 

(II) When present in combination, not more than 2 of any of the 
following groups: 

(a) Group 1; flat material, pieces having an aggregate area 
of not more than 1/2 square inch (equivalent to 112 inch 
x 1 inch) on the surface; or 1 piece of any size; 

(b) Group 2; spherical material, 2 units; 

(e) Group 3; cylindrical material, a piece or pieces which 
singly or in the aggregate do not exceed 1 inch in 
length. 

8 



(2) Not more than 15 pelcent. by count. of the peas may be pieces of 
peas; 

(3) Not more than 6 pen::ent. by count. of the peas may be blemished 
including not more than 3 pacent. by counI, of aI the peas that may 
be seriously blemished; 

(4) The prase,-"IC& of harmless extraneous vageIabIe m 2 rial, pieces of 
peas, blemished peas, seriously blemished peas, a'Id oIher det'eds. 
individually or collectively, does not seriously atrect the IIPIl a arance 
or eating quality of the product. 

(g) "SStd" classHlcatlon. Frozen peas that fallo meet the requie,."eflls of 
parBiQiaph (t) of !his section may be given a SCOI'8 of 0 10 27 poilu. Frozen 
peas that fall into !his dessification, excepIforpieces of peas that excaali 15 
percent, by count. buI do not exceed 20 percent. by count, shall not be 
graded above SubsIandard, regard e s s of the toIaI SCOI'8 for the product (this 
is a partial limiting rule). 
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Table I • Summary of Maximum Allowances for Defects 

Grade Classification 

Kind of defect Grade A Grade B GradeC 

When present as Combination of any When present as Combination of any 
single group two single group two 

Harmless extraneous 
vegetable material (for 
each 300z) 

Group 1 • Flat material 114 square inch or 1 112 square inch or 1 1/4 square inch or 1 1 square inch or 1/2 square in. or 1 I 
piece of any size. piece of any size. piece of any size. piece of any size. piece of any size. . 

or or or 

Group 2 • Spherical 1 unit 2 units 1 unit 3 units 2 units. 
material 

-o or or or 

Group 3 - Cylindricel 1 piece of pieces 1 piece or pieces not 1 piece or pieces not 1 piece or pieces 1 piece or pieces not 
material not exceeding 112 exceeding 1 in. exceeding 112 in. not exceeding 2 in. exceeding 1 in. 

in. aggregate. aggregate. aggregate, aggregate. aggregate. 

Pieces of peas . • . . .. 7 percent 11 by 10 percent 11 by count 15 percent 11 by count. I 
count 

Blemished peas ..... 2 percent by count 4 percent bv count 6 percent by count. 

which Includes which includes which includes 

Seriously blemished 
ipeas ...•......... 

112 percent by count 1 percent by count 3 percent by count 

11 Limiting rule does not apply 



§52.3511 Tenderness and maturity. 

(a) General. The factor of tenderness and maturity I8fers to the degiee d 
mabri.y of liozen peas as determined on the basis of the brine IIoIaUun test 
set forth in §52.3518 by first ramoving the sIdn$ from the peas. and _ 
leflected in the tenderness determined on the cooked product. 

(b) "A" cla8siftcatlon. Frozen peas that are tender may be given a score d 38 
to 40 points. Tender means that the peas are in such a stage d maIurity 
that not more than 10 percent. by count. of the peas may sink in a soIItIon 
containing 13 percent. by weight, of salt (See Table II dthis .Ibpart); and 
that the frozen peas after cooking are very tender upon eating. 

(e) ,. clauillcation. Frozen peas that are reasonably tender may be given 
a score of 32 10 35 points. Frozen peas that fall into this classit'icalioo1 shaI 
not be graded above U.S. Grade B. rag8ldless of the total score for the 
product (this is a rmiling rule). Raalonably tender means that the peas .. 
in such a stage of maturity that not more than 12 percent. by count. d the 
peas may sink in a solution containing 15 pen:ent. by weight. of salt (See 
Tabla II of this subpart); and that the fIozan peas after cooking are 
reasonably tender upon eating. 

(d) "'C" c:IassiIIcaIIor.. Frozen peas that are fairly tender may be given a score 
of 28 to 31 points. Frozen peas that fal inlo this cIassiftca1ion shaI not be 
graded above U.S. Grade C. regardless of the total score for the product 
(this is a limiting rule). Fairly tender means that the peas .. In such a 
stage of maturity that not more than 16 percent. by count. of the peas may 
sink in a solution containing 16 percent. by weight, of salt (See Table II of 
this subpart); and that the fIozan peas after cooking are fairly tender upon 
eating. 

(e) "SStd" classillcation. Frozen pea that fail 10 meet the 19QUiIenads of 
paragraph (d) of this sedion may be!jven a score of 0 to 27 pdfds and shaI 
not be graded above Substandard, regardless of the total score for the 
product (this is a limiting rule). 

T ..... • Summary of MaxImum Allowances for ....... Tnt 

Grade Maximum number of peas (skins Salt in 

B 
281031 
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§52.3518 Brine flotation test. 

(a) explanation. The brine flotation test utlHzes salt solutions of various specific 
gravities to separate the peas according to maturity. The brine solutions are 
based on the percentage by weight of pure salt (NaCI) in solution at 20 
degrees C. In making the test the brine solutions are standardized to the 
proper specific gravity equivalent to the specified percent of salt solutions 
at 20 degrees C. by using a salometer spindle accurately calibrated at 20 
degrees C. A 250 ml glass beaker or similar receptacle is filled with the 
brine solution to a depth of approximately 2 inches. The brine solution and 
sample must be at the same temperature and should closely approximate 20 
degrees C. 

(b) Procedure. After carefully removing the skins from the peas, place the peas 
into the solution. Pieces of peas and loose skin should not be used in 
making the brine flotation test. If cotyledons divide, use both cotyledons in 
the test and consider the 2 separated cotyledons as 1 pea; and, if an odd 
cotyledon sinks, consider it as one pea. Only peas that sink to the bottom, 
of the receptacle within 10 seconds after immersion are counted as peas 
that sink. 

§52.3519 Ascertaining the grade of a lot. 

The grade of a lot of frozen peas covered by these standards is determined by the 
procedures set forth in the Regulations Governing Inspection and Certification of 
Processed Fruit and Vegetables, Processed Products Thereof, and Certain Other 
Processed Food Products (7 CFR 52.1 through 52.83). 
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§52.3520 Scant sheet for f.OZIIa1 peas. 

Size and kind of container .... '" .... " ................... ,. .......................................................... 
ConIainer mark or idei llificalion ...... "~ ... ,. ........ ,, .............................. "' .... 
Labe:1 ..... "" ................... ~ ........................................ " .......... 
Nat . t (ounces) ••••......•.••......••.•..•••.••.••••.••••••.•••.. 

Factors Score Points 

"A- 1~20 
Color •....•...•.........•.•...•. 20 "8" 16-1721 

"C" 14-1521 
"SStd" 0-1311 

40 "A" 36-40 
Defects ................. " ........ " ...... "8" 32-3521 

"C" 28-3121 
"SStd" 0-2721 

40 "A" 36-40 
Tenderness and maturity ...... ,. ............. "8" 32-3511 

- "C" 28-3111 
100 "SStd" 0-2711 

Total Score .................................... 

Flavor o Good ( ) Fairty good ()Off ...... ~ ............................................ 
Varietal characteristics () Similar ( ) DIssimilar .... '" .. .., ........................................ 
U.S. Grade ...... ,. ....................................................... " .................. '" .............. ,. ............ 

11 Indicates Iimiti ag rule. 
2J Indicates partial rmilirag rule. 

The UniIed SfaI8s SIandards for Grade 01 Frozen Peas (which is lie sildh issue) COiIilaiIl8d 
In this subpart shall become effective fiftssn days after lie date of publication in lie 
FEDERAL REGISTER and thereupon wi. supersede lie United States Slatidaida for 
Grades of Frozen Peas which have been in effect since MatCh 15. 1945. 

Dated: May 7. 1959 

Roy W. Lennartson, 
Deputy Administrator, 
Marketirag Services. 

Published in lie Federal Register. May 12. 195924 F. R. 3782) 
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This is the seventh issue of the United States Standards for Grades d Frozen Green 
Beans and Frozen Wax Beans published In the FEDERAL REGIS I ER d July 19. 1996 
(61 FR 37663) to become eff'ectlve August 19. 1996. This issue supersedes the sixth 
issue. as amended which has been In effect since July 11.1983. 

Voluntary U.S. grade standards are issued under the auIhorily of the AgricuIILnI 
Marketing Ad of 1946, which provides for the development of oftIdaJ U.S. glades to 
designate dilfenlnt levels of quality. These grade standards are 81I8i1ab1e for use by 
producers, suppllElls, buyers, and CXlnSUI1'I8I'S. As In the case cI oller standards for glades 
of processed fruits and vegetables, these standards are designed to facilitate on:IerIy 
marketing by providing a convenient basis for buying and sellng. for establishing quality 
control programs. and for determining loan values. 

The standalds also serve as a basis for the inspection and grading cI cornmodiIies by the 
Federal inspection service, the only acIIvity authorized to approve the dasigllalion of U.S. 
IPBdes as referenced in the standards, as provided under the Agricultural Marketing Ad 
of 1946. This service, available as on-fme (in-plant) or lot inspection and gladillg d all 
proce ssed fruit and vegetable products, is offered to interested parties, upon application. 
on a fee-for-serviCe basis. The varification of some specific 1'8COi,., .... .daIions, 
ruquiraments. or toletances contained In the standards can be accomplished only by the 
use of on-line Inspection pnx:edtnS. In aI instances, a grade can be assigned bas a It on 
final product factors or characteristics. 

In addition to the U.S. grade standalds, grading manuals or instructions for inspection of 
several processed fruits and vegetables are available upon raquest for a nominal 
fee. These manuals or instructions contain detala It ilf8rpretalions of the grade standanla 
and pmvkIe sleirbY-step procedures for grading the product. 

Grade standards are issIled by the Department after caretUI CXIrtSideraIIon d all data and 
views submitIed, and the Dapa b.ell YJ alcomes suggestions which might aid in Improving 
1he standalds In future revisions. CO"i"ents may be submilled to, ... cOJi'as of standalds 
and grading manuals obtained from: 

Chief, Prot B 5 aed Products Branch 
Fruit and Vegetable Division, AMS 
U.S. Oepaib ..... 1t of AgriaJItuI8 
P.O. Box 96456, Rm. 0726, So. Bldg. 
Washington, D.C. 20090-6456 
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152.2321 Product description. 

Frozen green beans and frozen wax beans, hereinafter called frozen beans. means the 
frozen product prepared from the clean. sound. succulent pods of the bean plant The 
pods are stemmed. washed. blanched. sorted. and property drained. The product is frozen 
in accordance with good commercial practice and maintained at temperatures necessary 
for the preservation of the product. 

152.2322 Styles. 

(a) Whole means frozen beans consisting of whole pods. which after removal 
of either or both ends, are not less than 44 mm (1.75 in) in length. 

(b) Cut or cuts means frozen beans consisting of pods that are cut transversely 
into pieces less than 70 mm (2.75 in) but not less than 19 mm (0.75 in) in 
length. 

ee) Short cut or short cuts means frozen beans consisting of pieces of pods of 
which 75 percent or more are less than 19 mm (0.75 in) in length and not 
more than 1 percent are more than 32 mm (1.25 in) in length. 

Cd} Mixed means a mixture of two or more of the following styles of frozen 
beans: whole. cut. or short cut. 

Ce) Sliced lengthwise, or French style means frozen green beans consisting 
of pods that are sliced lengthwise. 

152.2323 Types. 

The type of frozen beans is not incorporated in the grades of finished product, since it is 
not a factor of quality. The types of frozen beans are described as round type and 
Romano or Italian type. 

(a) Round type means frozen beans having a width not greater than 1·1/2 times 
the thickness of the beans. 

(b) Romano or italian type means frozen beans having a width greater than 1· 
1/2 times the thickness of the beans. 
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§52.2324 Kind. of pack. 

The kind of pack of frozen beans is not incoJpoiated in the !)lades of finished ~ 
Since it is not a factor of quality. The kinds of pack of fJozen bealls are dasClibed as 
regular process, extended blanch PlOCHS, and special pack. 

(a) ReguiarprD'CIIIIS mealls the rlozen beans are p!ocessad in such a mar ... 
that the brightness is not affecIed by the process. 

(b) Extended blanch proc ... means the fJozen beans are iltlW1liollally 
p!ocessed in such a manner that the brightness is affecIed by the proc II as 

(e) Special pack means the frozen bean pack intentionaly coillaius buns of 
two or more varielal charactellstics (such as a mixtunt of graen and wax 
beans). 

152.2325 DefInition. of termL 

(a' AcC8ll4aMe Quality Level (AQL) means the maximum pelcent of defedive 
units or the maximum number of defects per hundred units of product that. 
for the purpose of acceplance sampling. can be considered satisfadDiy as 
a process average. 

(b) Blemish. 

(1) Minor blemish means any unit which is alfectad by scars, 
pathological injury, insect injury or other means in which the 
aggIegate ana affedad exceeds the area of a circle 3 mm (0.125 in) 
in diameter or the appearance or eating quality of the unit is slighl~ 
affected. 

(2) Major blemish means any unit which is affecIed or damaged by 
discoIoIaIioo or any oIher means to the exIent that the app a III_ICe or 
eating quality of the unit is mora then slightly affecIed. 

(3) Total blemish means the lola! of the major and minor blemishes. 

(el Brigllbllilmaans the exIBnt that the ownII appearance of the salapla unit 
as a mass is affected by dullness. (Applies to ...... procl I. only). 

(1) Grade k Not affecIed. 

(2) Grade B: srlghly alfected. 
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(3) Grade C: Materially affected. 

(4) Substandard: Seriously affected. 

(d) Character. 

(1) Round type • Green Beans. 

(I) Good character means the pods are full fleshed; after 
cooking. the pods are tender and the seeds are not mealy. 

(10 Reasonably good character means the pods are reasonably 
fleshy; after cooking. the pods are tender and the seeds are 
not mealy. 

(iii) Fairly good character means the pods have not entirely lost 
their fleshy structure; after cooking. the pods are fairly tender 
and the seeds may be slightly mealy. 

(Iv) Poor character means the beans fail the requirements for 
fairly good character. 

(2) Round type • Wax Beans. 

(I) Good character means the pods are full fleshed and may 
show sflght breakdown of the flesh between seed cavities; after 
cooking. the pods are tender and the seeds are not mealy. 

(II) Reasonably good character means the pods are reasonably 
fleshy and may show substantial breakdown of the flesh 
between the seed cavities; after cooking. the pods are tender 
and the seeds are not mealy. 

(ill) Fairly good character means the pods may show total 
breakdown of the flesh between the seed cavities with no 
definite seed pocket, but still retain flesh on the inside pod 
wall; after cooking. the pods are fairly tender and the seeds 
may be slightly mealy. 

(Iv) Poor character means the beans fail the requirements for 
fairly good character. 

(3) Romano or Italian type. 
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(I) Good cI'oaIactar means 1he pods have a full inner n .... nbl'ane. 
typical of the variety and ara tender after cooking. 

(II) Reasonably good character means the pads have a 
reasonably weB d8'lleloped inner membrane and ara 
reasonably tender after cooking. 

(iiI) Fairly good character mean& the pods may lack an inner 
membrane; and ara fairly tender after cooking. 

(Iv) Poor character mean& 1he beans fail the requiemanls for 
fairly good characI.er. 

(a) Color defective means a unit that varies markedly from the color that is 
normally expected for the variety and grade. 

(I) Defect means any nonconformance of a unit of producI from a specified 
requirement of a single quality characteristic. 

(9) ExbW18OU8 vaQ8' ..... mal .. taI (EVIl) means hamIIess vegetable maI8I'iaI 
(other than the bean pods) including. but not limited to. stalk. vine mal8iliaI, 
(lline material wiIh slem(s) allachedl. leaves of the bean plant, and leaves 01' 
portions of o1her hamIIess planls. 

(h) Fiber. 

(1) e. .... fiber means fiber developed in the waI of the bean pod 1hal. 
after cooking. is nolle a able upon chawi .. -,g. but can be COI1SOOI8d will 
the rest of the bean material without objection. 

(2) trw-.. tiber means fiber daYeIoped in the waR of the bean pod 1hal. 
after cooking. is objecIionabIe upon chewing and tends to sepal"" 
from the rest of the bean matelial. 

(I) FIaYor and odor. Good flavor and odor means the product, after cooking. 
has a characterisIic graen bean or wax bean flavor and odor typical of the 
varietal type and is free from objectionable flavors and odors. 

0) Mechanic:aI damage me. IS a unit, in aI &lyles except Meuch. that is broken 
01' split into two paris (equals 1 defect). is crushed. 01' is damaged by 
mechanical means to such an extent that the appe.ance is seriously 
affected; and for whole and cut styles has very ragged edges that ara 
greater than 8 mm (5116 in). 
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(k) Short piece means a unit in cut style, that is less than 13 mm (0.50 in) in 
length, and a unit in whole style that is less than 44 mm (1.75 in) in length, 
measured along the longest dimension parallel to the bean suture line. 

(I) Single sample unit means the amount of product specified (500 grams for 
French style and 400 units for a/I other styles) to be used for unofficial 
inspection. It may be: 

(1) The entire contents of a container; 

(2) A portion of the contents of a container; or 

(3) A combination of the contents of two or more containers. 

(m) Sloughing means the separation of the outer surface layer of tissue from the 
pod. 

(n) SmaU pieces and odd cuts, in French style only, mean pieces of pod less 
than 19 mm (0.75 in) in length or pieces of pod not conforming to the normal 
appearance of a sliced lengthwise bean unit. 

(0) Stem means any part or portion (loose or attached) of the hard or tough 
fibrous material that attaches the bean pod to the vine. 

(p) Tolerancemeans the percentage of defective units allowed for each quality 
factor for a specified sample size. 

(q) Unit means a bean pod or any individual portion thereof. 

§52.2326 Grades. 

(a, U.S. Grade A is the quality of frozen beans that 

(1) Meets the following prerequisites in which the beans: 

(I) Have similar varietal characteristics (except special packs); 

(Ii) Have a good flavor and odor; 

(ill) Have a good overall brightness that is not affected by dullness 
(regular process only); and 

(Iv) Are not materially affected by sloughing. 
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(2) Is wfthin the limits for defecIs as specIIIed in SecIion 52 2328, as 
applicable for the style. 

(b) U.S. Grade B is the quality of frozen beans Ihat: 

(1) Meets the following prerequisites in which the beans: 

(I) Have similar varietal characteristics (except special packs); 

(Ii) Have a good flavor and odor; 

(iiI) Have a ra IISonably good overall brightness (regular process 
only); and 

(Iv) Are not materially affected by sloughing. 

(2) Is within the IimiIs for defects as specIIIed in SecIion 52 2328, as 
applicable for the style. 

(e) U.s. Grade C is the quality of frozen beans Ihat: 

(1) Meets the following pnH'equisites in which the beans: 

(I) Have similar varietal characterislics (except speciaf padcs); 

(U) Have a good flavor and odor; 

(ill) Have a failty good overall brightness (ragular protess only); 
and 

(Iv) Are not seriously affected by sloughing. 

(2) Is wfthin the IimiIs for defeds as specIIIed in Ser:tioII 52.2328. as 
applicable for the style. 

(et) Subittlndald is the quality of frozen beans that fail the requirements of 
U.S. Grade C. 

§52.2327 Factors of quality. 

The grade of frozen beans is based on requirements for the following qualty faclors: 

(a' Prerequisite quality factors. 
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(1) Varietal characteristics (except special packs); 

(2) Flavor and odor; 

(3) Brightness (regular process only); and 

(4) Sloughing. 

(b) Classified quality factors. 

(1) Extraneous vegetable matarial (EVM); 

(2) Stems; 

(3) Major blemishes; 

(4) Total blemishes; 

(5) Mechanical damage; 

(6) Short pieces (Cut, Whole Style); 

(7) Small pieces and odd cuts (French Style); 

(8) Color defectives; 

(9) Character; 

(10) Inedible fiber; and 

(11) Edible fiber. 
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§52.2328 

Factors 

Varfetat 
ChalacI8Ilstics 

FJavor and Odor 
ft • 

Sloughing 

Table. 
Prenlquisite Factors for Frozen Green Be.M 

and Wax Beans 11 

GnKleA GnKleS 

Similar SimIlar 

Good Good 

Good ..!!! Good 

Not Materially Not Materially 
AfI'ected Aft'eded 

11 Detennined container-by-contalner. 

9 

GnKIaC 

SImIIw 

Good 

F Good 

Not Seriously 
Aft'ected 
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Table" 
Acceptance Numbers for Whole, and Cut Style Frozen Green Beans and Wax Beans 

GradaA 

Sample Units x Sample Unit Size 1x400 1.5x400 3x4oo 6x400 13x400 

Units of Product 40011 60021 1200 2400 5200 

TOl AQl31 Quality Factors Acceptance Numbers 

0.25 0.162 Extraneous Vegetable Material 2 2 4 7 13 

0.75 0.58 Stems 5 6 11 20 39 

1.25 1.02 Maier Blemishes 7 10 18 33 65 

3.75 3.30 Total Blemishes (Major + Minor) 19 27 50 94 193 

3.00 2.60 Mechanical Damage 16 22 40 75 154 

r-?0.OO 19.10 Short Pieces. Whole Style 89 130 251 490 1040 

1--8.50 7.90 Short Pieces. Cut Style ...... ,. 41 59 111 212 444 

1.75 1.48 Edible Fiber 10 14 25 45 91 

0.10 0.05 Inedible Fiber 1 1 2 3 5 

5.50 5.00 Color Defectives 27 39 73 138 286 

10.75 10.10 Character· "B" 50 72 138 266 561 

1.25 1.02 Character - ·C" 7 10 18 33 65 
'.; .'. .' /, ., \,:', ;,.j;;": ,:' ,.;' .. 

0.10 .0.05 e~riJCter':"SStdoi .' 1 1 2 3 5 

11 For unofficial samples. 
21 For use with small container sizes only. 
'JJ AQL calculated from tolerance (TOl) at 5200. 

21x4oo 29x4oo 

8400 11600 

19 26 

60 81 

101 136 

304 415 

242 330 

1664 2285 

706 966 

142 193 

7 10 

454 620 

894 1225 

101 136 

7 . . • 'to 
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TableUa 
Acceptance Num.,.,.. for Whole, and Cut Style Frozen Green aeane and Wax Beane 

Whole 

11 For unofflcialNmplet. 

, ; 

. ' ... 

21 For UN with email container IizeI only. 
aI AQL celculated from toIMnca (TOL) at 5200. 

a 

1200 I 2400 I 5200 11600 
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Table lib 
Acceptance Numbers for Whole. and Cut Style Frozen Green Beans and Wax Beans 

GradeC 

Sample Units x Sample unit Size 

Units of Product 

TOL 

1.00 

3.00 

3.75 

12.75 

10.75 

NIA 

18.25 

8.50 

3.75 

17.75 

N/A 

NlA 

10.75 

11 
ZI 
.aJ 

AQL .al Quality Factors 

0.80 Extraneous VeJjetable Material 

2.60 Stems 

3.30 Major Blemishes 

12.00 Total BlemishesiMaior + Minor) 

10.10 Mechanical Damage 

N/A Short Pieces, Whole Style 

17.40 Short Pieces Cut Style 

7.90 Edible Fiber 

3.30 Inedible Fiber 

16.90 Color Defectives 

N/A Character - "B" 

N/A Character - ·C· 

10.10, ChataCt~r~~SS!I!~ , 
,-- -_ ..... _---_.- _.-

For unofficial samples. 
For use with small container sizes only. 
AQL calculated from tolerance (TOL) at 5200. 

1x400 

40011 

6 

16 

19 

58 

50 

NfA 

82 , .• := 

41 

19 

80 

N/A 

NlA 

50 -_.-

1.5x4oo 3x400 6x400 13x400 

600Zi 1200 2400 5200 

Acceptance Number. 

8 15 26 52 

22 40 75 154 

27 50 94 193 

85 162 314 663 

72 138 266 561 

N/A N/A N/A NlA 

119 230 448 950 >---

59 111 212 444 

27 50 94 193 

116 224 435 923 

NlA NlA NlA NlA 

N/A N/A NlA NlA 

72 138 , 266 " 561 

21x400 29x400 

8400 11600 

80 108 

242 330 

304 415 

1057 1449 

894 1225 

N/A NlA 

1519 2085 

706 966 

304 415 

1476 2027 

N/A N/A 

N/A N/A 
" " 894 ' 1225 



Table III 
Acceptance Numbers for Short Cut, and Mixed Cut Style Frozen Green Beana and Wax Bean. 

GradaA 

Sample Units x Sample unit Size 1x4oo 1.5x400 3x4oo 6x400 13x4oo 21x400 29x400 

Units of Product 40011 60021 1200 2400 5200 8400 11600 

TOL AQL~ Qual Factors A nca Numbers 

0.25 0.182 Extraneous V bIe Materlal 2 2 4 7 13 19 26 

0.75 0.58 Stems 5 6 11 20 39 60 81 

1.25 1.02 Major Blemlahel 7 10 18 33 65 101 136 

3.75 3.30 Total Blemishes (Maior + Minor) 19 27 50 94 193 304 415 

3.00 2.60 Mechanical Damage 16 22 40 75 154 242 330 -.... 1.75 1.48 Edible Fiber 10 14 25 45 91 142 193 

0.10 0.05 Inedible Fiber 1 1 2 3 5 7 10 

5.50 5.00 Colo!' Defectivel 27 39 73 138 286 454 620 

10.75 10.10 Charecter· "B" 50 72 138 266 561 894 1225 

1.25 1.02 Character • "CO 7 10 18 33 65 101 136 
"" ; 

0.10 0.05 Chat8cW p"SStd" . 1 1 2 3 5 7 10 

11 For unotflclal umplal. 
21 For use wHh small container sizes only. 
al AQl calculated from toteranca (TOl) at 5200. 

~ ... 
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Tablellla 
Aceeptanee Numbers for Short Cut, and Mixed Cut Style Frozen Green Beans and Wax Beans 

GradeB 

Sample Units x Sample unit Size 1x400 1.5x400 3x400 6x400 13x400 21x400 

Units of Product 40011 60021 1200 2400 5200 8400 

TOl AQL 'JI Quality Factors Aeeeinanee Numbers 

0.50 0.366 Extraneous Vegetable Material 3 4 8 13 26 40 

1.50 1.25 Stems 8 12 21 39 78 122 

2.50 2.17 Major Blemishes 13 19 34 64 130 204 

6.75 6.20 Total Blemishes (Major + Minor) 33 47 88 169 352 559 

6.00 5.50 Mechanical Damaae 30 42 79 151 314 498 

4.50 4.00 Edible Fiber 22 32 59 112 232 366 

1.50 1.25 Inedible Fiber 8 12 21 39 78 122 

10.75 10.10 Color Defectives 50 72 138 266 561 894 

N/A N/A Characle'r-"B" N/A NlA NlA N/~ N/A , NlA 

10.75 10.10 Character - ·C· 50 72 138 266 561 894 

1.25 1.02 • 
,,-};,: " '(\':::'i-;,,'r: ,A" .,. -.';"" -.,'.<;' 

Charactef~~SStcJ'l" , ' 7 10 18 33 65 10.1 

11 For unofficial samples. 
21 For use with small container sizes only. 
'JI AQL calculated from tolerance (TOl) at 5200. 

29x400 

11600 
, 

53 

165! 

278 

7631 
I 

660 

500 

1651 

1225i 

N/Aj 

1225 

" ,",,136! 



Tablelllb 
Acceptance Numbers for Short Cut, and Mixed Cut Style Frozen Green aean. and Wax Bean. 

GradeC 

Sample Unit. x aam!)le unit Size 1x4oo 1,5x400 3x4oo 6x4oo 13x4oo 21x4oo 29x4oo 

Unitl of Product 4001' 60021 1200 2400 5200 8400 11600 

TOL AQL3I Quality Factol1l Acceptance Numbers 

1.00 0.60 Extraneous V.table Material 6 8 15 26 52 80 106 

3.00 2.60 Stems 16 22 40 75 154 242 330 

3.75 3.30 Major BlemIshes 19 27 60 94 193 304 415 

8.50 7.90 lTotaI Blemishes (Major + Minor) 41 59 111 212 444 708 968 

t: 10.75 10.10 Mechanical Oa 50 72 138 266 561 894 1225 

8.50 7.90 Edible Fiber 41 59 111 212 444 708 968 

3.75 3.30 Inedible Fiber 19 27 50 94 193 304 415 

17.75 18.90 Color Oefectivea 80 118 224 435 923 1478 2027 

NJA N/A Character· "e" NlA NlA NJA NlA NJA NJA NlA 

NJA NJA Character 0'"0" N(A NlA NJA NlA NJA NlA NJA 

10.725 10.10 Character· "SSter' 50 72 138 268 561 894 1225 

11 FOI' unoflk:lal sample •• 
21 FOI' use with smaH container slz .. only. 
31 AQL caleutated from tolerance (TOL) at 5200. 

~ 
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Table IV 
Acceptance Numbers for French Style Frozen Green Beans and Wax Beans 

Grade A 

Sample Units x Sample unH SIze 1x200x2.5 1.5x200x2.5 3x200x2.5 6x200x2.5 13x200x2.5 

Grams of Product 50011 75021 1500 3000 6500 

TOL AQL3I Quality Factore Acceotance Numbers 

0.25 0.153 Extraneous Vegetable Material 1 
liND. of Piecesi . 

1 2 4 7 

0.75 0.541 Stems (No. of stems) 3 4 6 11 20 

1.25 0.961 Ma/or Blemishes (Grarns) 10 15 25 43 83 

2.50 2.05 Total Blemishes [(Grams) Major + 18 25 45 83 163 
Minor! 

10.0 9.0 Small pieces & odd cuts (Grams) 63 88 165 313 648 

5.50 4.80 Color Defectives (Grams) 38 50 95 175 358 

N/A NlA Character - "B" (Grams) N/A NlA N/A N/A N/A 

6.75 6.00 Character - 'C' (Grams) 45 63 115 215 440 

! 1.75 1.40 Character. '$Std" (Grams) 13 18 33 58 115 

11 For unofficial samples. 
21 For use with small container sizes only. 
31 AQL calculated from tolerance (TOl) at 2600. 

21x200x2.5 29x200x2.5 

10500 14500 

10 14 

30 41 

128 170 

253 343 

1025 1400 

563 765 

N/A N/A 

695 945 

178 240 
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Table IVa 
Acceptance Hum ...... for French Style Frozen Green Beans and Wax aaans 

Gredaa 

Sample Units x 8emple unit ... 1x200x2.6 1.6x200x2.5 3x200x2.6 6x200x2.6 13x200x2.5 21x200x2.6 

Grama of Product 500jl 75021 1500 3000 6500 10500 

TOL AQLaI aulflty Facto ... AccsDlllnce Numbe ... 

0.50 0.325 Exttaneoua Vegetabls Material 2 2 4 7 13 20 
No. of Pieces) 

1.50 1.16 Slama (No. of ltame) 5 6 11 20 39 60 
-

2.50 2.05 MaJor Blemt.hel (Grams) 18 25 4S 63 163 253 

3.75 3.20 Total Blemlehea [(Grama) Major 25 38 65 120 245 383 
+ Minor) 

15.0 13.9 Small pieces & odd cute 90 128 243 465 978 1553 
I/Gram,) 

10.75 9.60 Color DefecIivea (Graml) 88 95 178 338 703 1113 

NlA NlA Cheractar - "B" NlA NlA NlA NlA NlA NlA 

20.00 18.80 Cheractar - "C" (GI'1ImI) 118 168 320 620 1305 2078 

5.50 4.80 ~" "SSfd"'(Griuna) 38 50 95 175 358 663 
~.--" 

11 For unofficial samples. 
21 For usa with amaH contalner lizel only . 
.31 AQl calculated from toIetince (TOL) at 2800. 

29x200x2.5 

14500 

26 

61 

343 

520 

2126 

1520 

NlA 

2848 

785 
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TablelVb 
Acceptance Numbers for French Style Frozen Green Beans and Wax Beans 

GradeC 

Sample Units x Sample unit Size 1x200x2.5 1.5x200x2.5 3x2oox2.5 6x2OOx2.5 13)(200x2.5 

!Grams of Product 50011 75021 1500 3000 6500 

TOl AQl 'JI Quality Factors Acceptance Numbers 

1.00 0.733 Extraneous Vegetable Malerial (No. 3 4 I 13 2E 
Iof Pieces) 

3.00 2.50 Stems (No. of stems) 8 12 21 39 7E 

3.75 3.20 Major Blemishes (Grams) 2f 38 65 120 245 

10.75 9.80 lTotal Blemishes 68 95 178 338 703 
1[{Grams) Malor + Minor1 +--_. 

20.0 18.8 Small pieces & odd cuts (Grams) 1U 16E 320 620 130Jj 

17.75 16.60 ~otor Defectives (Grams) 105 150 285 sse 1158 

N/A N/A Character· "B" (Grams) NIA NIl' NIl' NIl' NIA 

N/A NtA Character ~"C~(Grlmllii, N/Jll NIl' N/fJ Ntl' NlA 

12.50 11.50 ~haracter - ·SStd" (Grams) 75 10E 205 39C , 813 

11 For unofficial samples. 
21 For use with small container sizes only. 
3.1 AQL calculated from tolerance (TOL) at 2600. 

21x200)(2.5 29x200x2.5 

10500 14500 

4( 5~ 

122 16S 

383 52C 

1113 152e 
--~~-'-

2078 2MB 

1843 252~ 

N/fJ NIA 

NIl' . NIA 

121)3~ ... 176E 



§52.2329 Sample size. 

The _,!pie size used to determine whether the requirements d these standalds ant met 
sill. be as specified in the sampling plans and procedures contained in 7 CFR 52.1 
through 52.83. 

§5? 2330 Quality requlrwment crtterta. 

Dated: 

lsi 

(a) Lot inspection. A lot d frozen beans is considered as meeting the 
requirements for quality if: 

(1) The prerequisita requirements specified in Section 52.2326 and 
Section 52.2328. Table I are met; and 

(2) None of the allowances for the individual quality factors specified in 
Tables II. lla. lib. III. ilia. \lib. IV. IVa. and !Vb of Section 52 2328, as 
applicable for the style. are exceeded. 

(b) Single sample unit Each unofficial sample unit submitted for quaILy 
evaluation will be treated individually and is considered as meeting the 
requirements for quality if: 

(1) The prerequisites requirements specified in Section 52.2326 and 
Section 52.2328. Table I are met; and 

(2) The Acceptable Quality Levels in Tables II. lla. lib. III. Ilia. 1I1b. IV. 
IVa. and IVb of Section 52.2328. as applicable for the style. ant not 
exceeded. 

Robert C. Keeney 
Di'ector 
Fruit and Vegetable Division 
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