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'I'he pﬁrpoee of thi\a study was to inveetigat some ,factora

_", o ' ’ffecting the normal output rate and percentﬂge yie c\ of f ng ..

‘ . c d 'l!he man-—machine relationships chosen for inclusion in the study

..

N
. .
» N

: and yield of filleting. the effect of the experienee of the\ filleter

B .:,'-'weight of the ‘fillets produced b&—n.g_ recorded From these r,esulta

Lo T
EORE e ' ‘.'the normal input, output an& percentege yﬁald uaa esalculated. .

'-included the effect of overall fieh length upon the normal output rate

Lo

"upon each of the aforementioned factors,‘ the effect of work table

; X ‘_‘ -1ayout upqr{ filletlng rate and the’ effect of cutting gime upon

'."'

~,,,"pet‘l:entage yield. s

N o -

’I'he llforementioned atudy was’ carried out at ‘s small fieh C

‘.'-:', . :._processing plant utilizing five filletets randomly selected from
the work force.; These filletera ‘were asked to fillet oxes of gut-'

_’_-in codfish of varioue size categoriea, the perforuiance rating and 1'

- S

N N e L ; T N AP RS
) [ An (malysis of the reaulgs of this atudy swawed., _
‘.’_',_ .:;.II "1 A linear relationship between input, as pound.s per hour. and : : R .
‘ q ‘. length,_. input rate increased as thi l.ength increased. C - ,I' : ‘
. ‘ T _'2"'.. A ]:inear relationship between input as fieh per hour, end ‘
» = o length, th& time required to fil]:et a fish ink:reased as- the length
L VoL U K
".3.- A 1inear relationship between output and length, the quantity of . .
. : fillet produced increaae;i ;5 the length increa;ed.~- , ..
; B 4 Little or no rethtionship between perc-entage yield\and length .
X . A , \
. o AT e K




The indication of a correlation between speed and yield for two

0

3

-of the four filleters used in “the atud)n e " .

~ t

A reduction in «(a) unproductiva accivities‘ (33 percent reduction e

»* ‘.-. e

: 1n time taken for the get fish mbtion,_lQ percent for the place ‘

- “
fillet motions), and (b) the number of eye fixiations (22 percent

reduction in time) by conversion from a group to-an individual
work place filleting table. i However. y_be aforementiorred conversion

would introduce certain non- productive miacellaneous activities

(get box of fish, g 't fillet pan, place empty fish box. place pan

of fi‘llpt_'e'i)',into‘t filleting cycle, sa:Ld activities taking up to

L 36 Beconds between the filleting of; éach box of fish (a tQ 18

-

percent depending on the size of the fiLh. of the total cycle

"‘lkp f
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\ The first important expetibentminto the mafketlng of freshr _\ TR P
v 8 [ e
frozen fish were conducted in 1937 (Pgrlin 1972) Tne 1ndust'ry ) N e "“
L reqeived gfnomqus 1mpetus during t:he second uorld war with the - .' N Co -}
B M ‘ . v Ry N . - 'l W .‘—_ “ ’ "
v ~ s . . . R 4
help of a la'rge invesgment by govemmenr. for the pu Qse of pro—c A - G
P ..k
) viding food for embattzled Britian.' Hithin five year.s, the annual o PRI
4_ s output of frozen fillets rose from -tnree million .to- thirty million x TR
A ' 9 )‘. N N . - ° B ‘:- .
. pounds, and ag" processing plants increaéed hhe need oE an economi&* \ v '_'.f’xl._";;::‘f.
SR source of supply led L'o the rapid growch of a crawlet Eleet’ . e "0 o
. T /I N ‘ ?“ "‘n . : . -“_ , e .,,hll..l,l:' i ;.'l‘"
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) S E aene L T oo ' o
i : '_. o Q T e ) Q‘ e e
- . . Y (R - S Y ., 0 . 'I. ..
_ ," . Table 1 16 “dn conjunction wj%h Table l ll, shcwa that . “ " > ‘ it
- v since 19510 the percentage of codfish mak}ng hp the tofal catch 0f T T (
; groundfish haa Bhown a steady decline from a l’ltgh of 75 8 R
- ‘ - ' \'. -
T percent :o a’ low oé 33 percent in 1973. The reverse is true of Lt
) plaice and greysole (previoualy looked upon ag' trash fiah) having q‘ . ". .'.",b'..
. : i . . ' 4 d St ‘ e ) ’
' increaaed from 14 to 38 percentd o '.'i S 3 3 SR Y

o W
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':*' : o ;prominence after the haddock fishery almost disappeared in 1965

-_.At present, Elounder represents 85 to 95 percent of the pro—
3duction in Newfoundland 5 larger year round plants (Grand Bank
L '\”Fortune Burin, and Marystown) and over 50 percent in’ the

smaller\seasonal plants (approximately 8, 000 plant workers de~

v ff ‘; o o pend on this particular resource for earninga) ',-~ :"_i\\\\;p;f

!

. ;'“f s Hf“l ‘fever it rose td iﬁ\percent in 1973 This rise'was the result "nr .:. "\

| : . of a good year class of fish in 1956 in the dulf-of St Lawrence'y‘

: i.area, the only year from 1946 to 1966 in which any substantial ‘

:?):r. f,: :'" _.fq 'Inumber of redfish survived It is estimated that that year cldss'l..”

” . .:T-:; will have yielded 31 billion pounds before it runs 0ut in 1975 ;
’rThere was a good survival 1n 1966 but only one—eighth as many as .

. .in 1956. This crOp-uill not be ;eady for- harvést for at least

"”:'another year (estimated to be good for only 397 million pounds)

1ne in redfish will undoubtedly seriously affect such N “3 o

"f Pléntefi' Burgeo, Ramea and Caultois where 90 to 95 percent of

W the g,roduction is ‘from redfish. The National Sea’ Produdts plant

- in St. John s also dependh on redfish to a 1arge extent .In. D '3,?

e : R

"*-:":' j-fact, the plant may have td‘close, or redirect its fishing effort

.

to the procurement of increased landings of cod (also applies to S

'fthe aforementioned plants) if a- substantial decline in redfish should ST ':;}f

oceur. (Daily News, February\l974) fdf 32.",”, . ilﬁ”'j o fnv:t’, Lt

/”L; ‘Quotas for American plaice for 1973 and 1974 were 132 >:\;f
'Vmillion pounds of which Canada s was 105 million pounds (80 percent)

- . . . . . i

. . L. . - .- DR . Lo . s i . Y L . R »

e hl
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in 1973 and 92 million pounds (70 percent) in &974 Quotas\

yellowtail for the same period wére 110 milliOn pounds (Canada s, \

"- - o ' sha,re, 71 million pounds - 81 percent):respectively By l:h‘e end 8
. of September 1973, uotas hlad reached 70 percent for plaice and',.' ’ N
A
. 54 percent for yellowtail anc} vere expected to reach 100 percent_." S

B ' by December (sum of above equals 183 million pounds for 19’73 ). ‘

- o Table L. 11, shows actual c’atch of 192 mi'llion pounds) L _ / o -,'pv,
I o f\_ _' The Newfoundland Fishing Industry have asked that fishing | |
t l | in waters off the east coast (ICNAF sub—area 3) be restricted to }
'.:‘\-: trawlers based in Newfoundland. What they fear is that when red-r ;
.. _. ' .'\:., fish activity peters out in the Gulf of St: Laurence crawlers en-. . ":." \\
‘ } . '\ l .gaged there will turn to flounder._ Since flounder is on a firm S

atch quota that can t be revised upward increased fishing would

merely short:en t;he season for everyone, 1eaving the plants short
Coled :

Q

TL’l - :0. raw material for probably seversl months of the yem_- :
K . ) ) With the pgssibilit:y of the redfish activity petering out . \
2 : ;- in he Gulf of St Lawrence, and flounder on a firm catch quota -
\\Q\ tha)ﬂ:an t be revised upward it would appear as if the futu‘rg. ) .
\\\ of t;he industry 1ies .in the development of the cod fishery. . '.' ' -
| Figure 1 10 gives sub areas and divisions of the ICNAF /,i
) . | statistical area, Locations in which Canada s landings of cod : ..' .
s \could be increased are asl follows - = o L . ) o i ‘
. ; 1.. Sul; -Area 2 - Canad; s share fell from 100 percent of the ﬂ _ f:_"‘ : ;
;/. : ’ .."',':total in 1950 to 1 petcent of the tOtal An. 1972 (the . g :.,:%‘.' T
. r .:"Newfoundland inshore Labrador fishery which in 1938 . ~ - ‘-'_
-— .. i" ':".'-‘.\'A-:_’.':»Produced 171 million pOunds, produced bnly l» mill_ion :
*-f_.}jf . ‘.j, L 1fﬂ}; :“.1~‘pounds in 1972 - 10 million pqunds in 1973) R -foif
. ” o e | o ; ' b \%‘3. J
LRI | , |
1::“’7?.?!}:(‘5-,~;y.‘ - : - : VR T ‘ K . \
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F.ijnational trawler £ishery concentrates upon those concentrations

"fn ordinarily would have moved towards the shore in June and July.

'*H: .on the Labrador coast and a10ng much of the North East coast 2\} A

TR R e e e e R e

- 2. Southern Grand Banks - Canada g share of the 1972 ICNAF

.quota of 221 million pounds was only 26 mll;bon pounds -}n: I

.21(11 percent)
-4 Northern Half of the Grand Banks to the Hamilton Inlet

3 :_,-,Bank off Labrador - 1972 ICNAF quota Qf 1.3 billion

y ——

pounds. . . o :
) . - ,,5__\‘_'

) Data derived from tagging programs show that cod which come

-to the shorc in summen may be found in great pre— pawning and

”spiwning concentrations during the Winter and Spring in deep water 'T':: R
./ S

:,.at the edges of the continental shelves and hanks The inter~
.‘In recent years, above 702 of the total landed voluqe of cod taken

f‘-hy EurOpeans has been taken in the period January to. March The

result 15 the decimation of the larger commercial size fiah that S

B ‘ﬂThe coneequence haa been the destruction of the inshore fishery ;-fzhf

A , L R

"'1,13 Produdtivity of .the Frozen Fish Industry in Newfoundland "
N T e T T e e P

N

oo

o .o A . P .
, . . . L s .. e
! (.
-

The following are- the conclusions of the Inbucon Reportl EE S e
R . \ T e
. which dealt with the produétivity of the frozen fish industry in ,h ol X

o Newfoundland (Inbucon Services Limited 1968)

l; Productivity in the Industry g’ low, the productivity index C

vof the plants ranging from 39 to 82. It ia significa't to note ;'; T N

that in those plants hagdling a multiplicity of speci"and f,“‘f



B i T o —

.

) \ N
N ¢ _8‘_ N N .
< . i L s
e paék the productivity is lower than those plants which con—
s - .

e - centrate on; fewer specie and pack These differences are
S, ) not necessarily reflected in profitability, or lack of it.

v ’ '_"‘

The greatest factor contributing to the Iow- productivity of

3

the 1abour itself is that of the underlying social structure

e n -
i . . . : e

and environment. ", : e Lz
The basic measureﬁknts needed %o identify and isolate the

various factors contributing to labour productivity, control

"of yield and effective work organization and planning are,

Sy

with one exception missing or, are not- use . In one case
y -l' ) . -
steps are being taken to correct this. (Fishery Products) and e

e o ; B

in st least two others, (Bobth Fisheries and Burgeo Fisheries -

Limited) plans for thig exist but have been deferred
-'15,' In general the baaic methods and techniques employed compare'zhf"-

R N .t

\favourable with those in Nova Scotia, England and Europen

Yy

..'

,’ The main differences are matters of detail.- The two new" )

\
2]
i
:
|

plants, Atlantic Fish Processors at Marystown and Ross Steers'rJ

in St‘ John s, tompare favourably with similar plants in Novank'

Scotia,' "?'!_.' 7” _'Dil'k”}; Heu'f 3'=." f-\? . 3 B v

4

-_5. There is a danger for new plants to be over engineered" in’ Qhat ,f }"' S

’ the degree of automation mechanical handling, etc., being _’f%,“

Sy "-,_7f" introduced is not commensurate with the opersting flexibility

I wrequired the skills presently available to service and "y -‘/%/[

T }:' o o maintain the equipment, and the type of labour a@ailable to A 5
. - effectively usge the equipment.. o ;,.utf' ; ,f;ﬂ.,._ . f,."‘.' el
. B R P
: t i :‘ ":‘ ‘ ’ . V g ‘ . ’ .;. : l . : s
N . . . S .:-‘ .' ; - :
- . , N 5 Lty : ",:L‘.
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‘ P ’ ‘ . s | | ’ _ ".-':,'J.
. - . 6 '_ .For hetter control of productivity and product yeild \individual e \ ‘
.-- - s cutting as opposad to the current practice of group cutting \ -
. o - L
! can yield significant benefits... One Company (Fishery Products o
) L 4_".": ) Limited), has, during the course of this assignment, introduced' l S
L R on-a limited basis £wo units,\, one with 20 wark.: stations at ' / ‘ .
s S Trepassey and one Ath 14 work stations at Burin. . “’ . K T
) . 7 The individuals holding supervisory positions ,lack the necessary e \ ’.
;al T technical background Out of 79 supervisory positions« analyzed -. —l . -
= © 61’ are, filled'by men: under 45‘>years of age.._ of: this 61 33 have:‘ :
L . received ormal education beyond Grade 8 and, only 3 have post high .
o school training, this non-related to- the lndustry . '_' - ' "'-:':-"":'L.i =
k / B For the ;verage plant processing rn.ixed vspecies and producing : |
: '.l,f..: i - mixed packs wherein raw material is processed and Elows corttin—'.li"' e :
Z" LN : uoualy from operation to operation unti packed, continuous flow
‘ _ B l. prooess is not\ the most suitable considering the" specie, pack‘ mix :
Co \ and operating flexibility required (Marystown is ‘a prime exampl.e".- ;".:'-' .-> \;_.;"
' - . of an, over engineered plant) ) ,‘*j—:'._ ' . ' t .
TaT . | The author speculates that productivity should have increased
- - ._ s since the publishing of the Inbucon Report as_a resuit of the followi’hg “; .j_T
#«' 1. 'l‘he inst'all‘ation of incentive schemes in'most fish plants. L ' o , »
e '.' . '.—“;‘2'_“The—oonducting ~of- management training courses -hy the College of Lo
L \ Fisheries in conjunction with the Commerce""partment of . ,' : L 3
s : Memorial Univereity o '_ S \ ' ' " BN : :
- ‘,- o ' 3 The insistance of . the American buyer for a. high quality product. . £ .‘




" 1.20 EXISTING INCENTIVE PLANS.

dee e e Lo . vt

.'1.21 - A Plan Based Upon-Performance Rating T“

[ . Yot e
oot -

Prior td 1968 filleters employed in fieh processing plants
§

were—paid an hourly wage, usually the minimum wage, irrespective

AT

of performance and quality of fillets producede2§§?;l966 Fiehery

N

Products Limited engagedlthe eervices of Asaociated Industrial
A ;

Consultants of Toronto t develop an incentive progtam ;or‘Qts
« . o : [

'l fish proceSsing plants This program, based upon performance

! 'ratingl and including such factore as"ﬁish size, speed yield

s ﬂnd quality of workmanship,)Was inaugurated at Trepassey end Burin
/ .
in November, 1968 Since, the program {“texpanded to include o

Vo
plants lo ated at\Catalina (l973) and'Twillingate (1974)

‘ |

§ le?g‘“f In these aforementioned plants, filleters fillet fish eﬁ ﬁ-'.
individual work stations - aimilar to Figure 1.11, f Each filleter“"”
3'.53 nreceives fish in seventy five pound lots which are filleted

the fillets being placed in numbered pans which are weighed, the‘~“

weight recorded and a random sample of the fillets ihspected for

quality. Four quality checke are carried out(on each filleter per
Ny o
day. Tolerances on’ yield are based upon the P rformance of the

o

best filleters in & plant. The aforementioned type of table ji:',ffvb"'

2 SR
will be evaluated by the author in the results.andfdiacussion.' S

a . sty N . ’

. section" of this report. i' w"..,' . -;f *.tg.h“-",";ﬁz ST

._.' . -l . N na
R . o . .




FIGURE 1.11 -

INDIVIDUAL WORK STATION-INCENTIVE FISH FILLETING TABLE

—‘['[_
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o e . e iy
. , : .y _ o
. ‘ | ; * o e |
o Figure 1. 12 shows a floor plan 0! the :Fishe'ry l’roduct's Fish .
‘ _) K Processing ‘Plant .in Burinv.r' This plant has a\ straight line layout
_ '.. o the type uﬂsed in the majority of fish processing pla . All .
-y ) employees at this' plant are - on -an incentive scheme, "even the fore- o
. _:men‘; their bonus being based upon the pertdrmahce of tlhe workers ;
) b ‘ A _‘who_.m they aup'er\;ise. Recently, a co_—wo_rker of the author visited I
- . this nlaxit 'and':des.cr"ib\ed the operation 4as a ‘l)_eehive'of actijvity».. e - .
IR s T 1.22 A Plan Balsed. Upon Prede'te.'rmlined‘Motion "Tlime_s. P '
L . . The next Company to inaugurate an: incentive ‘progra’m (Spring, ‘ ‘ ‘
.‘ 1970) was Atlantic Fish Processors, of Maryatown work vstandards : B . _ oo
. N . ] H . Y. o
being based upon predetermined motion times (MTM) as eatablished ' ‘
) \ . I \’. .
) , . by the Stevenson Kellogg Co., of Toronto. 5 part of the initial _/ : ._"' .
' . work included the Belectioh and training of’ three employees’(two ,:f «
_ of which are still employed with the Company) in the use of M’I’M— . ,
.. tablee. , : SRR , o , '
\ . M'I.‘M analyses any manual opera.tion or. me/hod into the basic I, . E .
‘ - _'L motions required to perform it and assigns to ea<:h motion .a\ o {';jﬂ}'
ll ‘ ‘ predetermined time standard The standard ti\"‘ne is determined by ' B ‘ ';:'j-.
) ' the nature of the mo'tion and the conditiona un_dir _nhich it ie made. .:' e
o . * .Behin‘d M’I'M tablea'of standard motion element timeﬂ-are literally = f
: P thousands 1of time ‘studies and high speed motion pi(\.turea of opera— _::, ‘
v . ’ k tions, each of which\has been analysed and leveled with gre t care ':.
e by the engineers associated with the Methods Engineering Council - .:. !(
I' o This has attributed much to their over- all accuracy. . .
< W N s o ; ':. ol s 4;_ ,‘, ' ' i i
- 3 _— S : . ' ) T ‘
- : R RE T Tt ' : S




o FIGURE 1 12- FLOOR PLAN OF FISHERY PRODUCTS FISH PROCE?SINC.
N o ' PI.ANT IN BURIN oo

1. .Un.'loudin‘g .area' ar1doclg‘ : ) '_ Lo “‘16.' ‘Individual atation. ‘;.)ackllng' .
L e Vacuum Unloader ) . ) line (1. pouund pﬂ"‘ks) 'l g
v NS b \Jrnpplng machine _ vl

3 COnveyor C o ’
o 1B, Packtpg Lablé‘- 30 packers E

N

. 4. 'Welgh Scales . :

19 “'Plate fruezega

S
) 5.7 Conveyor tr’ansporttng Hah o
:v thnka ; U [ Bteadlng, bntterlng, frylng
. an{ freeﬂng tunne} area
‘,'21‘.'~ IQF “freezing line
(stainlcsa steel\.belt)

6.,

1 Hater flume

"Fish, held {n.water 1n tanka

LR

’ 8 Conveyor B .’ . 22.. Electroni¢ frazen flller, :
' 9 Conveyor ) s R B sauer P . o
o 10. Ice Plnnt .' > B Packlng lihe e

.- Helgh Scnlca (Flsh uelg}md out B 210.- Cold ntorage rqnm

[ TNy . .
P (' i"m 750 lots) . 95, Dry ‘storage nrm

I . Conveyor taklng boms of Hsh o (pncklng mcertuls)
to Hlleclng linea Lo o .“\-'26. Offlcca .',;,, I,

’ lJ Indlvidual station lncentlvc e

" i 'tables - .,2 c““c" R '27.-' I-‘tozen offal atoray,e area

' 28. ‘Dffal Freeztng area - "-,
. -2 o f
14 Trimming qabloe 2 trlmere R (verticul plate frec.zers)

15 ’ Skinning mchines 'f o .‘: -‘ S 29. Helgh scalus ‘I
. ’ - ' . . "~




. O ’ng . i "...- 1'4 - w ’
- \ « Basic, elements originally recognized by MIM, include 'r.each'.','
"grasp , "moveM, "turn "position", and "disengage /s -others
. _include.éyé-m?ve"ments, application of#pressure,‘ and. cr,anking . )
'%otions. ‘ L e e LT .
« R h To establish a time standard using tabulated M'I'M Slata, the |
' S mea\t\h\ods engineer breaks “the activities into standard motions. A
; . This he doee by observing an operator wh ' doing the job or by i )
visualizing the ipotions which should be used 1f the method he - N :
3 . - records s ineffective, he corrects the mot,ion pattern before . ’ o ; "
. 'procleeding. i\n-operation analysis muat be Very thorough, 80 the e o
x ‘ MTU se.lections malyrbe HPPropriately made from those tabulated : h
r‘ ; y.l;lhen _an acceptable method has rbeen retorded he determines ' - i?
: the time required for each motion from previously-established "..,, - v r
- : . . . . c T 3
RPN standerds. K ' / ' B o
e e The industrial uses of, M‘I’M snalysis of any manual opera\tion S LT v :
) .' ‘or method are. X ._".- '_'","‘ : _ . . . .'i ' \ o \%"‘..' o .
: Coe ,l.-_ Work Measurement . R )'. ~',4, . A H o ( o ,- |
) . L 2 Developing effective methods in. advance of, production. L ) . . ."' ﬁ.

,Improving existing methods o AP R e 3

4 ! Establis’hing time standards

) e _ . .
' 5 Developing time formulas and standard data e ) ,'_' '—f.
3 6 E‘.stimating "-:1 o ‘ Vet h e b . r
7 Guiding product design. ’;' - " SR ’ "‘..’5
.8: Selecting effective equipment - ) e L E A ":"-' ,

9. Treining supervisors to become me.thods conscious LT =

- o




N g
f,lo.

' L 1}..'Operator“training.

12.

s 13

Settling grievances . ' ' e

Research, particularly in connection with methods.

Developing effective tool design.

Some’ of the disadvantages of.the_use‘OE the MTleabulated=
. A ‘ o ’ ) o B

data‘to establish work standarda are:’

s PR S

\‘Ths akill of and the effort expended by the operator are not .

g taken into consideration.

'The percentage yield and quality of the finished product cann t

"W;be determined..;: .g".gf?ff'?'ﬁft”

"The work must ‘be. carried out under the supervision oﬁ a person

lfirm recognized by it.
[ : .

. byahaving him fillet two hundred pounds of fizh at a’ chkup of Lt

the plant 8 filleting tables.. Based up7n thi test his maximum ;5'

",attainable earnings a{e computed - dependent upon his placement (by

. . v A .

» i

A

»

;Variations ih the work pattern frqm piece to piece, unable to

- \ 5 , ‘La

..be detected by the human eye may not be taken into consideration.

s SRR A

equipment. - L i 'f ' .-:T‘ ”ff
o .o ‘q

c e

trained by the MTM Associatipn or an j?stitution or- consulting :I

' .t Ve e s
. . R '

At Marystowm, the\performance Df a new filleter is determined

3 v

S (

B

- mutual agreement) at the group filleting tables..f,-‘,j aw;l;{ :"

) tp— e -

ST NIyt

PR




. Wages based upon 8 rate depend&nc upon yield for each pound

1 30 DESCRIPTION OF THE COD FILLETING PRQCESS

.?'to the one used in thie study The apeci

personnel.; Theee include.,;ji’7,-nl'- S - ’ :‘;3 : l-""

. ;::of £illqt produced 3'TT:1'1:- ST :?:"13:3'

'-a,u
f;'
) The size of the fish being filleted by the filleters in
.Hatyatown 1s determined daily by two checkers; whose only job .
Eunctionlls_to count the number of  fish in a random sample of a
predetérmi;ed.weight., -‘izﬁ... ':iiflj I | .
Figure 1. 13 shows a layout of the fish plant at.Marystown. ‘
Thie plant is the one described as over-engineered in the Inbucon .
Report EInbucon Associates*Ltd., 1968) Group filleting tables |

.are: useﬁ at Marystown- again a’ type not favoured ‘by the Inbucon . :
N \ i N ‘e .

Report( This type of table will be evaluated by the author in

Ty e

the “results and discuesio eection of this report. Eigure,"‘
_,-"'_ ; ’ . L. L .
1L1§' . showg a group filleting'table. L

" . oo .,:. - . '_. L . L - 1 . 'y X
T 1023 .Se'aisohéi'mants ; L - R : -
. .'- . Py e . e N . - e a K . .
. ,_.l . .» o : '_ TN . 3 1“. B o .' - . o S .o RS

Small eeasonal plante, unable to afford the services of a o

.b PN RN

a2 _' 8

- cOnsulting firm, have attempted to institute incentive schemee,-:.; :w‘;

b . ~ . .o
based Eitheb upon past petformence or the opinion of Yroduction”'i"

i s\ . .
R R B :\ { . . '
» .
R ,'., . . :
'."' v -4

¥

Wages based upon an hourly ﬁate plus ‘a bonus for each“pound ‘ '
' of fi11Et produced e ln'fftf:;:, lf_ C fﬂﬁ'3~ﬂxj o i"wi':"

Developing standards for these plants is one of the objectives‘"

l 3l Deacription of a Group Filleting;Table -+t

! Figure 1 14 (page 18) shows a group fi_leting table similar _-':

,.('.j ’ o _' ., fl"':

o
ah

.




© TPP. muchine ; ,'

' 'Fncklng llnos T ..
o e LeT T ek 30,
" flace- fruezcrq, ST T

Y ncum-: i 13  FLOGR PLAN,OF ATLANTIC ﬂsu pnocx:sqons LTD
_nsn pRocrs';u.c PLANT LN HARYSTOWN ' :

= > i v Unlnadlng & Rcceivlng rooti ':,-"_ .17_,-
Y.te & i 3," Holding room (Fish held tn o .18,
i N - plascic boxes) T -19: "
w . ) ,ueigh acnles (500 lba /box) ‘..'20 ;
) Voo 5.:,_"Hoppcrs R
) AVG".: Processlng ronm LT e "2,2
; N "7.".,.F111er.lng lings - (group tables) NPT
- . - 80 cut:era ! N A
_ 8 :Heightng - flllets. 24
L 9. Skinnlng mLi‘hi'nes s T 25.
) ol 0. Trimming ans R 26.,
‘ ced T 2.{.

‘Heighlng nrca P O
T ' 28,°
LT o 29,

'IQF chts nrcn' oLl s

Hl\nd washing nren

Cold storuge bu“ding .

Oifices N lockets
‘Comp cessor. ruom

Gcnc rator roon

N Boiler rbum L
Hcal stornge area

Dry’, storage area ..

Electric shop :

Rcdu;:l:lon plnnt ) e

Slock room

Icc blns
Carpqnter shnp
.Haghine _uho'p_ L

16 s Auromutic Hcight. sortcr
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7] ) . . . ) -
is codfi,sh., The fish are held in a water flume located between
the linesgi filleters. The fillets are placed in a water flume 1
located in front of and ebove the filleting surface. |
The advantages of a group filleting table are as folloys: ‘
1. The ‘uater in the flume removes the- sutface slime from the £dsh
enaBIing the filleter to get a firmex hold on the fish during ‘
the filleting procese.
N 2., It reduces the bacterial loed on the fillets - fillets conveyed
‘ to the.sl(innlng macl;:l'_ne‘lin a water flure. : C P

3. The ge' fish and place fillet finger, hand and arm movements

(lower b‘ody meinber's) dre in a \'re‘tica'l plane thereby

4 'l'he capital coat of equipment is 1ow - some plants build '

' " their own tables.~ _‘ li ';".-' . ‘_ ":,' Sl T

The disadvantages of this type of- table arel .
1'~' The non-{rotation if the Eish in the water flume - tendency ."-_.; .' . S
for the filleter to reach for the top most Eish ' ] o
‘ E 2 Inabllity\ of management to continuously mOnitor pounds of. - 'j:'v,_ D
B fish filleted pet hour percentage yield of skin on fillets and -'.:_- ' ' :
quality (freedom from filleting defects) of the fillets . o _. .'t:' 3 ‘ ': .-‘;:-.«:»'w .
produced hy each filleter. ‘ o : L ‘
3. Low productivity where incentive oay 13 based upon the perfor- '
. ‘mance of the group-‘..;: ' :.;‘?- . : .’" ";:" e "
’ ' Refetting to Figu;:e .1.14 the filleter on- the 1eft has coxm— . ; .
pleted the first tut on th second side (head on the 1eft) of the ‘. e ‘
fish Notea(‘l) the position of his body with respett to the cutting '..-f’.'; :“'
eutface (at about ; 45 degtee angle), and (2) the position Df the - t
_flsh_ o_n ,t‘?‘?_?“tt.i“_g's“.rf.a‘?": -('1':9 hie rig‘nt) The filletet on the ,,'I: ,~ . g i

‘
~ e DRI . - . M . . . . ‘v . . v . M B ta
. “ PRI i . f . A .. . L. PO
"




) stations\ projecting at ca 90 degree angle to this conveyor The

right has completed cutting the fillet from'the fish-and is

1.32 Description of an Individual Work Place Filletirg Table
.

' table. Boxes, containing 75 pOunds of fish travel down the filleting

' species of fish being filleted J.s ~flounder.. The fish are held

ne)dt to therbox containing the fish

about to place it in the fillet chute; nnote'- the distance his hand
- ) N ! . . . . Lo . X - / 'I.
has moved, ' . T . ' /s .

A}

Figu‘re 1.11 (phge 11) shows . an individual"work place filleting

l

' -
1ine on a roller conveyor (extreme left in the picture) H work

5

in a plastic box located :I_n frorgr_ ‘of and to the right of the f

filleter (fille\ter in the forefront X to the 1eft for the filleters." -

in the rear) The filleta are placed in a plastic pan located

. r--‘“'. Lo Sy M

’l‘he following ate- the advantages of an individual work ulace R -‘. ’

incentive table over a group table laymit-

. 'l-. Cont:Lnual monitoring of the pounds of fish ?illeted per hour

pounds of fillet produced per hour, percentage yield pf ekin— ‘

A N EAl]
‘on fillets, and quality (Ereedom from filleting defects - fine, ’ {:’.
Nl - DI St e .‘ . ."L'
belly bones,, bla&k nape) of fillets produced by each filleter - e "

corrective action can be taken before the situation geta o . L -
out of control '. 8 ‘.” R e
' . PN . e T - .'/

‘ .

2 Immediate feedback to trainees of t:he tesulta of their actione - "".“‘ ,

fix:st princi\p\iof 1earning. PRSI \_'t.l;,_ " “ : g
3. .T'he development oE a competitive attitude between operators. . "
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©1:33 Bagic Motions _' o R

4.

5.

,

maintenance.

absence.

,Les's;_f;’gﬁervision required -a glance at the filleting report

‘determining a worker's performance d\iring the foreman's

r * . . :
Payment far work accomplished based up'on-lan individual's per-

formance rather than that of a group, -
The disadvantages of this type of tabl, are:

Higher' cost of equipment - boxes, pans, weigh scales, ‘individual

work p‘laces, conveyors.

" Higher labour costs - weigh in fish weigh out fillets,

compute ihcentive payy hand wash boxes and pans.

Lor
[

Higher overhead costs - increased plant area required extra o

o

The inclusion of extra miscellaneous motions into thé filleting

operation - get box of fish get fillet pan, place empty fish

box place pan of fillets. e G

The possibility of increased bacterial populations

limited uae of water, _

o

v = . - . \
The follow,ing are the basic motions 1nvolved in the filletingt

M

of cod fish, Bee figures l 11 and l lla

'll;i'

Reach for fish cont:ained- in a t:rough (group table) or box o .'_ .

(individual table), tx:ansport to table, and oriem: on filleting

s . [ T . e '_
surface - left hand R L T .y ':. o
' Y €4 - ‘ i
\ ~ g B . ) . 'l_
~ ,‘. . '~ .. ; ' [ -

et




2.l Fillet: first side . (head on. filleters right) - right hand,

3. Trim filleting defects plus those incurred in handling and

o stotage, off the Fillet = right hand. . ' '
. ' 4, "Place first fillet into trough (group table) or fillet pan,
: o (individual table) = 1e;; hand. . ] ,
' 5, Turn fish through" 180 degl‘ees - both hands
. B ‘6'.- 'Fillet second side - righc hand,
: 7. Tiim second fillet “right hand. .
8. Place second fillet (left hand) - skeleton is placed Anto . S
:the offﬂ’ll \chut:e ;imdltaneously w:Lth this motion = right hand.
- ' ." o ., ‘
e = : 134 .lliia‘celltane'dds .O.‘pera"t.io.ns' - .

. .": L~ Miseellaneous operations in fish filleting include the

L following

Sl Obt:ain box containing 75 pounds of fish (individual table only) -

RN BT both hands o ’\" f‘ O ,' -

\ - T 2. Ob tain empty fillet pan (individual table only) - either hand

s e "j'.3;,‘ ‘Sharpen knife by rubbing :Lt ‘on a steel = right hand

4 ’ Place pan of fillets on a. conveyor ‘beit (1ndividual table)

5 ':Place empty fish bow on a conveyor (individual table only) o T . .

L ‘.both hands R

! S ; N .
- *Y R ®
- . O FRl
P ' -« b
- . : Lo [
. - 5 . i
- , : ) <
- o - e
o : .
D ' Y .
. i
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1.35 DetailﬁffDescription of the Filleting Operations for a -
Haximum)-ield cut ’

K

l oi;eratlons for a tnax_imum yield cut (see Figure 1.15, page 24) .
l‘ gperati'on 2A - 'Reulove, the first fillet ('Ei.r‘st? cut) - Using the ’
_l,e'ft:”hanc'{ to holcl the Eish flrmly agalnet the filleting surface,
a V-cut is hlade d'ireetly' hehind the glll cover erea of the head.. .  #
of . the fish The full length of the blade of the knife is uttlized ‘

in making thia cut If - the cut should be made by. moving the kn\lfe
‘_'at right angles to the 1ateral l:.ne (straight cut). a 1oss of o ,: i '

‘yield would result._-l,-"' ,: o .",":"' . \

. , = Ogeration ZB Remove the first fillet (second cut) - quding the

'."'.Eish firmly uith the left: hand the blade of the knife is turned \

_,,I"-so thet 1t: is parallel to the filleting Surface and at an, angle R

' .'-,_'\te the back of the fish, ,then the edge of the blade is inserted

ooy . " \
- ) S into the flesh near the head and moved through the flesh until

’ »it reaches the break in the lateral line.' Care must be exercised B

'to keep the blade near the backbone of the. fish or a 1o$.5 1n ' _ ‘
e P yie.ld will result. RV U R . : L o S

Qgeratlon 2 ~ Remove the first fillet (third cut) - The tip of. - Doow “7-

. the blade of the knife is pushed through the flesh emerging from

t:he other aide near the anus of the fish. If the tip is not.}ovéd“"':‘

-

o

R parallel to the filleting surface, but at a slight downward angle,,".

it eould ‘pass under the fins a8 it emerges from the other side,-

] B

leaving fins attached to the fillet. These should be removed from Y

the fillet.

i
Ny
E g
15 -
.




Figure 115

‘Opera__tilpn 1A -

)
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~34- L

"MTM Analysis of Cod Filleting .

Sheet 1 of 13 ,

&

’

Get F15h and Transport to Table - head on the
right and gut away from the flﬂeter ( 1eft hand)_

b Crasp fish by the back
‘with the léft hand * -

"i?i‘l«llet::i.i;g'l SU'I'f.ac:e:_l- e

g IO T .
Vv R "y
: .
\
R ,.
E R
‘,
. .
e
‘o
, )
B

.
v '
"
¢
A
)
N - N,
. .
o
g Vv '
“1
Y '
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\ Figure . 1.15

- QOperation 1B

K

Sheet 2 of 13.

=~ Get Fish and Transport to Table - head dp
_ the right and gut toward filleter (lefr \hand)

-Grasp fish by the back
with the left hand )
Filleting ‘Sﬁ\llr..f.'élt':e ’

"Tu'rn i’iéﬁ t'hré'u'gh 1180 'de.B“fee;‘;:l'..y

'during the ‘trafdsport of figh -
to the. table o0
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Figure .1.15 Continued
T Sheet 3 of 13

Operation 1C =~ Get Fish and Transport to Table - heat on the 1eft
and qut toward filleter (left hand).

¥

Ty \
A——crasp fish by the back with the
/ left hand - ¢ e :
a_;' s’ -
! AT
* Filleting ‘surface
S ’;yf"i ;
”\ .o - . , ,‘: ‘. . -
- I/.-"‘- o ' ’

:§\ . Turn wrist through 180 degrees duriqlg

N ‘ - tranSport of fish to the cable o

' : . _ ’llﬂl\\\\

A
-
al
=]
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Figure 3.15 "Continued ' )
Sheet4 of 13

Operation 1D - Gt F1sh and Transport' to Table'- head on- 1eft
‘ : and gut toward filleter (left hand).

box)

(Fish in plagtc [/I”IL 7 '
. ) :

b A

Grasp fish by the tail ===

with the left hand
)

.')
= I‘ . ": [ . N )
‘ .. Filleting surface \ L D
— . TRED M - - .
. .' - - < . o ». .
s ' - A
SETUE B ' T
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Figure 1.15 ' Continued ) )
Sheet 5 of 13

o Operation 1E - -Get Fish and Transport to Table - head on

left and ‘gut away from the filleter [left
hand). ) .

\ 4= Grasp fish by the back with the
— "ieft hand "
¥ , .
SN BRI
Lo Filleting. surface <, .
‘|| Turovirtse thoigh 180 degrées duitng
. g :':‘ré'hbqut of fish_- ta f‘h‘e table '

.
o
[
.

|

¢
N
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' .

o
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¥
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Operation 2A A

o'

129- -

MM Analysis- of Ced Filleting
Sheet 6 of 13

Remove the First Fillet, First Cut - V-cut

behind gill cover (right hand).

. . d

Filleting surface

A ';.Opera ti on ZB

right
hand

Remove the f1 rst leet, secon cut - —Insert t1p of
..blade ‘of the knifé into the fYesh near the head and -
" move it a]ong to. the break in the ]ater'al Hne (r1ght

hand)

. Eillei:i"rf;g- su.rfaée .

.

?"“.;qr_face

HoId blade of kpife
i ,parallel to filleti,ng'

S

e

band .




~-30-

Lo

' Figure 1415  Continued = - o e
L o ,Sheet 7 of 13 . ‘.
R L Operétionléc'-i' Remove the Fivst Fillet, third cut - Push the

S : R - tip of the blade through the flesh.until it

: . comes. out the othér side (right hand). o

. o .- A
) - . - oo . . , .

B f . . ’ \
h B f

- il

&
I‘r .
/! *  Break.-in lateral line
£ r
- @

" . ", s .
- . .
e
. S
N JI M .‘
o 5\t
/. ..
! s B
A
v i RN

. L. . A : vl 1.
S . . N - . ‘. . " N e T . . ‘t
- N [N . N . . . . ! 5
~ ) . " 1

i S "-”:Opéfépion.ZDT -Remove. the F1rst F11]et fourth cut - MOVé'thé._j T A AT
" Rl 2,:r5‘;_“3 b]ade towards the tai] (r1ght hand) B S .
Tae o w N

) : RS : ‘. . "'.- \' ‘ Co ' o [ Tor L ) e '.-_- S T . o]
G o v K \ SR N N - : T : ' . ! s o o
e . 3 .

. ) Jo. ¢ 4% Filletdng surfate., ' - .0 ' o0 s
A gt e | ‘
; kil of t
a Y Lo, , i
~ " g ¢ Ve ‘-..
. '\'
z ) [ .. .:: e
- o . F R Y . ° - " ” T H .z’.i .
e CT e _..»Move the' blade.- ~ : & .
S . ; : soe : s ) s R _i‘ .
. B ] ! § .
L TR of knife parallel i e ight . R
. . T - - -‘t;o filleting‘ B . -. hand . B \ .
Yoot . o L . .o Ty ch ;. . B e
Lt T srgaee S SR R
S o C ) R ) Lo i - "'- G T \4.: v - -
o 4 ST T A T
-‘" N . : e, ’ ! . T . ',.v - ‘: ‘ .
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Figure 1.15 Continued '

Sheet 8 of 13 ’ ]
Operation 28 -  Remove the First Fillet, fifth cut - Tift edge of
. . ~ fillet (1eft hand) insert tip of knife and releasing
R e ‘the flesh from the backbone (right'hand). )
o B Filleting surface °
. t g
. | X |
. :;},/’r - Move blade of knife
: I parallel to filleting
h ° surface - o
4 .
5 ¢
) right s :" [ ' :lri'
: hand . ST
- ’ 1 ' x ‘?
SR L. fﬁ';:Operétioh 2F - Remove the F1rst F111et,‘s1xth cut A 11ft edge of
KRN el T o fillet higher ‘(1eft hand) ,- insert tiﬁ of. knife and
- : : S release the f]esh from YLb cage (r1g t hand) B 3 .

PN PR .“
. /"' R

. " T 'F‘i].fe.tiﬁg surface. Fish rolled - .
n S P slightly forward
- . with the lefr - .
) hand
Al
e, . . :gf . '
v Move blade of knife

parallel to the filleFing

surfac

-
-~
.
.
1
A:c..dzﬁwungtv e ek S i e

4

e




Figure  1:I5. Continued - e .
-Sheet § of 13 ] N

Operation 26 - Remove the First Fillet, seventh cuty- move blade of

. kn1fe to head and position blade behind the gill cover
0o : : r1ght hand) then tear fillet 1oose Trom rib cage (1eft

- \\Pand
R

Filleting surface

Apply force f;} :
to the right -
~with the: o
oright hand . . 0 o

L ‘} ':f' : Operatlon 2H. - Re e the First F11]et eight cut-- cut f111et from the LY
. A .TfT:“‘ . g( f]s (r]ght hand) . E ..\ - k ._ . — ‘ , ‘

» '. o r
. L
™ , ‘
h t -!‘A 5
o. !
., o .o
/ S i
) . q. . .
.o 5 =
B . B e
o . q A ¢
. .ot § .
v . . ue
A o I . .o v
e
AR B
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t . . . S
: ", B :
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. - < ’ B o - . N
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. : ’” ’ o .
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Figure '1.15 Continued
Sheet 10 of 13

Operation 3 \- Place First Fillet in

Place fillet
in ffllet \p,an -
with the' left '
hand

AR

%

R

Y

T e S -’
'_ﬂ} ‘Operation 4 .-* . Turn the Fish through. 180 Degrees-(Both Hands) .- Method A - - :

- -
.. i
s
1 ' .
g 7
P
. 3
,:.




- Figure 1.15 Continued ;
. Sheet 11 of 13

Operation 4 (Cont.) - Turn the fish through 180 deg;ees (both ‘hands) -
. Method B (Method used in the study)

=+ Ioperation:4 (Cont.) - Tufn the fish through 160 degreds - Méthod T’ R A
N S+ L+ (Utdldzing .'o‘hl_y'_th‘e' blade of the knife). ™ . - '
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- i Figure 1.15 Continued :
¢ ¥ ,  Sheet 12 0of 13 . -
OEEPdtion 5A - Remove-the. second fillet, First Cut - slash cut
behind the gill cover (right hand)

. ' o Filleting surface Er; Zz .

rl
he W
p ,_,a‘

‘. .
g l--'f,.‘ih'-"' o ."," L . .
N . Operation 5B . - Remove the second ﬁHet Second Cut - Insert the
. e e I..-n?iﬁﬂkz t1p of: the knife near the taii and move the b]ade
: o f-;ﬁ.,w*;; toward G head (r1ght hand) R
; TR A (UL PR o E S
j : Uy ; Coes ' s
' oy . .".‘ I
L. g
[ .
. ' T '/
Y el Move: blade of knife R
left | ) . .
- hand / parallel to! filleting
S o i surface o .
: : ~ e . :
r , ) . e . ¥
- X, A ~: - A ) l .

.
3

e

"
i
"
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e,

e
. e

e



%

Figure 1.15

~ ‘Operation 5C

Coniinﬂed -36- I S -
Sheet 13 of 13 ) L T

- Remove the second fillet, Third Cut - Lift .the edge of
the fillet (left hand), insert the tip of the knife and
cut the fillet from the backbone. )

~Operation. 67+ ‘Place-the' & ,
oD ~-P*;i{i'ske]etqn.{qu;thg,offallghutgf o

1

Filleting surfacg, \

.

rigﬁt: . R ,
. a.nd"\-‘\' oL o '.\
- The remaining operations hié“simi]iaf tq'ZF;’Zﬁ.:aﬁdfff

et o -

T e Lo e T
".‘Place-the second fillet-(1eft hand) and discard the

EEIET

CEt
- i

"o o' Placd fillet In Fillet «
o0 panswith e T
'V'.:'-fleﬁtjhana“ﬂjﬁ“".I

111eting’

: '
. . .
[ :
e

1

“

Yoo

L

oo ;

B

Wiy

‘Move skeleton £0 . . -
- offal chute with '™ -
"' the ;iéﬂt“hgnﬂ"”‘ <

h
Ry
'Ld
f
9
2

p
i
iy
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- Dperation 2D - Remove the first fillet (fourth cut) - The blade >j

. i . .

of the knife is movégithrough the flesh to the tail, care being

¢, . . '

exercise keep the blade as close to the backbone as possible
N y ' 3

80 as Yo avoid a loss of yield. If the blade is not parallel. to

r

the filleting surface, butl 1s held at a slight downward angle,-

pleces of‘backbone may'be‘removed with the flesh. These do
not constitmte.a serious quality problem. - . [

. Operation 2E -'Remove the first fillaet (fifch cd:) - The edge of -

i

i . .
the fillet is-grasped with the left hand and rolled back. .The - ,
; e . .

#ﬂ
=

%

tip of the bléde of'the knife is ihserted and moved toward the
.o L head, releasing the flesh from the backbone 'When performing.this cut,' ,
e T T s ) . ,
caré should be exercised to ensure that the blade is kept close to the o

AN
X
\\
PSRN T

[

.7, backbone . Operation 2E may have to be repeated when filleting largq l'IJ

TR . .
- \ '. i

T fish

Ogeration ZF —.Rémove the first fillet (sixth cut)-— The edge of

S :l:f.‘ﬁ the fillet is’ raised, rolling the fish slightly forward Failure jf;'.

to roll the fish sufficiently forward can result in a loss of -: i.: ”f,ﬂﬂ.j}_;j?.*

yield when perfdrming this cut. The tip of - the blade of the knife f.f
I T\" . .,
' is inserted and moved toward the head, releasing the flesh from the

I.backbone;r s Lo o o . N

T A Al M e

4 NS B OgeratithZG —,Remove the”first fillet-(seventh'cut)‘ﬁ The blade:T'
: of ‘the knife is placed under the gill cover, force being exerted S ﬁ,lt ) i
IR % the right as the left hand moving to the lefk,'releases the - ‘.-i -}:':»ifh

f,‘:‘1 i flesh from the belly cavity o£ the fish Tﬂu . A g. 'J“ “tu ‘h- ._'-;_ S ﬁflll

The filleting operations for removing the second fillet

-t

- . RG]

are similar to those for removing the first fillet.’.
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1.36 Method Used in England

(‘ ' il
Enclosed are magazine photographs (see Appendix "A™)

describing the method used (in England) to fillet head-off cod.

. The'stepe in this operation are as follows: v
1. The head 1s cut off and the lugs or shoulders remdved. /
' 2. The knife is run from the tall to the head end along the top
. | of the backbone, aiming for’%he centre round bone.
3. Acut is made over the top of the round centre bone from the i
 tail to the head end, stopping half-way up the fish at the
'ijf N rib bonea. ”'“ o : S | ! . . .
'!l .1 3 . , iﬁé' The fish is turned on to iti\belly and the cut is- continued to-
. _,.' the head end c . \ . ._.'. . ‘. : _' ) 'I .
'th" iv-syf The knife\is reversed and the fillet is eeparated from t:e . Ei,.L i:'"m;,'fi':; !
f:;i' | bone by a cut from the head end to the tail.,;ﬂ" [ . lj\'fj}'
.3;;f ) ?Lu‘ : ":- 6‘ The flap is trimmed off.'\fv‘ S - - .v ‘ii ’ :
.;j: | | 7 The fish is turned over andla cut is made on top of t e ‘ ii v
.%ﬁt‘ bone Erom the head to ﬂhe tail aiming for the round .ntre . i’ ' u\
;e —. ‘bone. - . ! S\ f-, E
* 8. The‘knife is continued over the top. of the.centre ‘bone at ) i 3“;'
‘ . the : tail section and the flesh is cut auay. . ‘ | : i }
“ﬁ" .~9J' Thé fish is- turned on to its belly and the fillet ia separated -

Lo s from the rib bone by ‘a cut. from the head end

4 .

'~10.. The flap is trimmed away from the fillet. "

‘-'. " /\

The author has Been a film, a short segment of which showed

[

‘Lf;ﬂ: Y . f” R f the aforementioned method used\to fillet cod in England. He is of

SR e the opinion that it places no constraints upon the filleting of

“codfish., In fact id could reduce the 1oad to be transported in -




the get fish and tura fish filleting motions. However, the fish
would have to be headed manually, or by machine. This additional
cost might offset any benefits gained during the filleting

operation.

I3

1.37 Cod Filleting Machinery
o
. b .
_The following information on Baader processing machinery has

been taken directly from an article by J. Drews (Drews 1974).9
Rising costs and a shortage of labour on one hand and the

|l

increase in price.for the raw material and the scarcity ef some
popular fish species on the other hand haVe led to the develépme

;;77 . i » of mbre specialized processing machinery..‘;' ,u )

A fish processing mach ne has to perform the cuts in a '
'E way to avoid any unnecessary 1oss of valuable meat in order to

.

'~3_':achieve a high product yield To select a suitable combination

:;. :17:; of processing machfneq for a. particular processing line, _he;ii“'
| following details must be considered"' - .
";5%' ':‘:.jﬂ Il. Type.of fish_, '

: 2, meallestkand largest’ fish to be drocessed. -
3. Average size of fish,
:'j;:fﬂ .‘ . Al'_Desired caDACity per Hour.

I3

. ! ) .
. g Each machine has certain features, depending upon its
" - .
' design and operating system, which bring advantages for one
L operation and disadvantages for another operation. Thel o

5. 'Type of end prcduct

o

.o

following are some factors .to- be considered,when selecting the

white fish processing machinery shown in/Table 1. 12




ATal .S U
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o : L
.- . . Tife— .- .
) . ° RN BN " o -
, TABLE 1,122 WHITE B1SH HEADING AND FILLETING MACHINERY
i : on DR EREE D R : i
. . ol R b ' -
A Vo, s > s —
. . - . T _I-;!.slj ‘Teageh . Speed - Fish illeters *
Manufacturer Machine Type Operations' . -. Inches Per Minute Operators Replaced 4 Remarks
B > A Y B DO - v -_—
- __:}l. . - T e :_
" s—&renco] - KMSHV - 35 Heading 128~ 26 -° 30 1 . : V-cut
lCHSHV.—IOO Heading ' up to 30 - 80 1 -2 Straight cut
I KMSFV - 35 Filleting 16 =25 20-135 1 5o 39
. . . s R - . = .
'Banderz S 187 Filleting -~ 12 .22 23- 40 1 6- 10 Separate heading
. . , . "machine 417
188 Fillettng = .14 - 2§ 27 1 6 Separate heading
. s ; . - ' machine. 417, 413 or 160
: © 189 _E‘il_!.etiné . K ~.i6 = 33 - up to. 34 1 up to 9 Separate heading
—_— ) N s machine 410 or 161
99 Filletdng * ' 20.- 47 up to 25 3 3 Separate heading
. e R machine 412 or 419
338 ‘Filleting .- 16 - 28 Y 1 Heading and gutting
. . L B - included
! . T P “ 7 pge
160 - .Heading & Gutking- 14 - 28 40 r - Stratght cut
161 Heading & Gutting - 20 - 33 -~ 28 1 Straight cut
’ - o Co (continued on next page)
. . < :

t



(contfnued)  TabLg 1:il2 ' BT '
o T “* " Fish Length . “Speed - Fish Filleters
Manufacturer Machine Type Operations Inches ~ ' " Per Minute Operators Replaced 5
e ’ ap - Heading . 7-33 . . 3 1
o ~ ' . ) .
. 412 Heading 20 - &7 - 25 1
413 * Heading | -12- 28 40 1
. . A
417 Heading D12 - 28‘ . . . 40 _ o 1
T 419 Heading 0-43°0 0 - 25 ' 1
. j

1- K. Myklebust Marine Led. (Dietributor), 67 Glen Forest Drive,: Clayton: Park, Halifax, N.S.

2 -~ J. Canning (Distributor), Osborme St., St John's, Neyfoundléna. -
3 - Based upon normal performance. * ; . - :: . -
SR J.réqq}re heading machines . .
L B A > X
Al \ ’
" [ ac f .
i g
vJ . ~ —~ ) ‘\> ’
[} ‘;:r.

Remarks

V=cut

VY-cut

V-cut

V-cut

V-cut

-~
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T a
4

1. %Both the 188 and 189 filleting machines need a separate @
4 ' . 4
heading machine and with it an extra operator.

2. The speed of the 338 filleting machine is 40 fish per minute

whereas &ﬁe 188 and 189 are slower with 27 and 30.
-
I

-
3. The Bystem of the 338 enabling the higher speed and/the

inclugion of the heading operétion does not allow or optimuml'

in meat recovery (/he’lgé and 189 are much better)]
)

4. For operation in a factory trawler where both space andi ’ . : }E f?
lghoht/;;e scarce and expensive, the 338 proves to| be thi 2 ?
' — . . 0
P : ;: : . more economfieal selhtio:. ‘» . o fr _a B
}-}l f ff////ii/ 5./ For a shore plant, the higher yieid'(abdut 3 ﬁerceht for o é 5';

“21.7 1nch fish).of.the 188'ahd 18§ ‘brings ‘wore, saJiﬁgé than

f-the additional exPense for the separate heading ma hihe::

LS

6. :The 189 besidea giving a 3 percent gain in yield handled

:’ 'it' ’151 a. wider range of sizes (up to 33 inches) and has a adjus—_' ;}',5'"

'R
\

B table speed (up to 34 fish pexr minute) howeveb;-it_'“

-

:requiteS‘a far-bigger inyestment than the 188.
7. .ihe 160 heedingxmachiné.WoelJ be speci fied bhly ;f

had to be proceséed . _- - o ' ‘
T ; ;4 ‘ 8. The 423 machine, with a straight cut, doeL not recove ;as

A _ .
much flesh from’ the heads as the V-cut heading machin 8

413, 417 and 410 do (410 is the most. sophiaticated model

a'T' T giving the highestlyield) .:._ : co :,$ -

4'The following is a statement by the Fisheties Asaociat on ‘of

establishments-




T,

<@ )

¢ - ;"”One of our competitive Countries is in the fortunate

a

position that it'can use fillleting machines on the cod 1t

processes and thus has cutting costs at least half as .high as ours.
. <. L
This. one aspect gives this particular Country a cost advantage
. N
v
in the market; place, as their market too is the United States.

ﬁ' - 'Operators in Newfoundland have 511 looked very closely at’ ﬁ
machines, but cost and other factors have precluded any wide use.' Co. ' K .t‘. ;
Sy (Daily News, 1972). ’

S 'A: At present, only ‘small inshore trap ¢od (uneconomical to’

' - hand fillet) are machine cut. A complete conversion to machine

3

Weor s SNES It A

AN il

;f;t\' RN filleting wonld.create a mejo:'unemﬁloymentxgtoblem,,hoyever,

o

e
&

’ X P RN . et T _ D ‘. .
contlnualfriae 1n'wage demands,'coupled with decreasing»merket

- e FRN o

o
o

ST

S

'priées could force many processors in’ thie direction. Examples . = - 17

AR

~-f-;tf .l_i {f‘-fof-automatton 1n the fishing—industry are as followe- K l“ii;jﬂ
lilﬁx S 1. Loés of forty jobs with the replacement, at Port ;uQ Choix, .;ngjl

L -of the: hand peeling of shrimp by mechanical peelers. Vo

S N 2. The purchase of‘Baader splitting\nzthines by the Canadian

Salt Fish Corooration. - ' ' .

The offering, by the College of Fisheries, of machinery

maintenance courses, conducted by regionally: based Baader main—

tenance personnel, coulq'be another reason which might,favour

conversion tofmechine filleting.- .f5‘ ' _. o ’ - L '.a{:n .*ﬁ?nj'

L
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- ‘. movements involved.

-rntrollin the movementsL

2,40 - OPERATING ‘DEMANDS 'ON FISH ,FILLE@\ NG '
L o el ) A o ' ’
1,41 Filleting Skill.s cor -

e 'J [ o L . :- A 0 - Ty o . o

The so—called repetitive semi—ekilled tasks in induStry

\

can be performed by ‘most people but few can attain the standards

of speed and quality demanded -of, and attained by,' experienced

W

.workers._ Seymour 61954) in a detailed study of industrial tasks

{; »
showed ~that thenspeed skills depend more on. mastering ‘the per—'

-f\eptual requirements of the task than on merely performing the

o L .,,:u \

from leamers, not so much in the mbvements they make, nor in '

'
PRV

. theE speed of those 'movements, ‘as in the manner in which they

‘.

.‘."

o

Other experiments conducte ’,by Seymour p

wog

ally involved much less difficulty than acquiuring the per—

; } _ . i .
ceptual skills.l. oo :'.i o, RONEPPI

A much greater degree of sensory and affector co—ordir{ation

operations than for the other operations such as, obtain fish

T ("I

place fillets, turn fish and place hesd‘ and bone (A;nsria, 1974a)

K

—a

He concludes that experieuced workers differ '

PREPPIITSER PRI ¢




.‘ / ~'.".. “ R
= ' : o Y ‘ s B
/ - L _‘::- B :“ l T . .
y : ) _The effort- equ*nded by a fi‘lleter when filleting a fish is i -
o - partially dependent upon the ease wi’th‘ which his £illeting dcnife . -
i s mc;ves through the fish flesh (pqsture, method quality*'oﬁ fish, ' o A
" ete. also affe-ct) Knife sharpening is a _skill, one whic_h does .- . (
- not come easily to most ,’potehtial filleters, The pse _'(;f a dull .
ltnife can result in decreased yie\ld and p:oor“fillet appearance.. :'..'"'::
‘ 'oll, Some plants 'have a -fu'll—time emp loyee on staff whose ‘only job "'.l_"" .
e : : function "it to -.eharpe-h'k'nives' : “ L) \ ' L : . - '
' L — . e R i !
It takes approximately 30 minutes to sharpen a knife on a oy ’ C , :
. . . whetstone, thereafter a periodic 10 to 20 second ruQ (bn a steel : . . ' v
: . being sufficient ‘go restore the cutting edge. The author hae R .,’ o 1& o v
3 ’ . ,’ observed filleters steeling knives for 2 = 3 minutes between’,‘.’ - o ° i ? °
and while filleting boxes of fish.. A conscientious filleter - -
- spenda many extrah thrs /molding the shape of the blade of his . c
; 'l_'-,knife £o; his' particular specifications ( | I' i .
The following are some rela::ionships which exist between I, S ; L \
X ‘ Bkill and’ age (Edholm, 1967) S _f I o S Qs e =
e 1 Aging results in A slouing of. performance (decision taking,
o . :i:,fidentificat‘ion o£ informﬂtion, eight: hearing) ‘_: L 'I ':’fi o
"—.T;/'2~."-’01der workers find it harder o understand new and unfamiliar )
ot e .—~—--'~-,'_,.») . L u

S K
‘ _ o instructions (verbal instruction may be inadequate )
S, , L . .

oL ‘, . _TWhen performing simple tasks 1itt1e difference has been R A

. : K found between 'young and on workers~ thp speed oﬁ the youhg hging- : ks T ;
' a compenaated by . the -accpracy of the‘ gld__. Amaria (1974 b) has ;:-'




oSt

N

of ‘the! body (because of the knife and ha.nd movements invilved)

2

]. 43 Cutting Surface Hei . T L :

Y

suggested that the skill required for filleting a fish normally .
. k i
depends upon the experience of the operafor; the average percentage

yield oi fi.lleting increa_;sing with the skill of the operator.

_He also observed that better than averdge workmanship would be

obtained for performance  ratings below 110-112, and' poor workmanshiip |

for performance ratings between 110 and 127,

h )

_ .

1.42 Positioning Fish on the Cutting Surface

As' with knife 'sharpeni_n.'g, the selection of codfish from'a

disoriented pile, fol‘iowed by"reor'-ient'ation duting t:rans'port'to

~ k]

r the filleting sutface, involves manual dexterity in the use of

t‘he wrist and foream ! Any physical handicaps in this area could
1ea.d to reduced speed zmd the expenditure of extr:a effort, when

N . _: S St

filleting.- Y :-'

e

' cutting surface -.to, :}aféir right and pear the edge of the cutting

board (Figure 1. 14 - page 18) It hao been observed .tehat it is

difficult to fillet a fish if it is positioned directly in front

.l,-

L, |‘A‘.~.',

When designing filleting tables little or no allowance is

: made for the adj ustment of the height oE the filleting surface. = ’

K When in a’ standing position and worl(dng with one s hands, th%

optimum height of the working area~ahould be 2 to 4 incheg below

-

I-‘illeters require that fiBh be properly positioned on the :




-

“,;"‘ 1955 1958) This finding was, in marked contrast to that of

- 41 -,

the height of the elbow (Grandjean, 1971). This 2 to 4 inches may ,
LI .
however, not be true for fish filleting.

For maximun recovery of edible fish flesh, ‘some cutting
motions require that the blade of the knife be moved parallel

to the cutting surface (see Section 3.32, page ZS). This require-

ment puts an added strain upon ‘f{1leters whose elbow heights are

]
¥

well above the allowable limits.” This added strain could result
in decreased outputs and reduced yields (filleters building extra
rest pauses into their work patterns). I

’

1.44 Paced and Unpaced Opexations’ " -
.":;.1.. N ' . ' - o

-

It hgﬁen shown t:hat -vhen experienced workers in industry, - .

engaged on repetitive method s:udied tasks, are free to work at

Y

": their ovm natural pace, their pe‘rformance displays a’ highly con- e

sisEent pattem, t‘he principle feature of which is the absence v

of any trend in operation t:lmes throughout the work period (Dudley » ';'_I:' A

another inveatig‘ator (Siddall 19'54) who found a markedly unstable . .

pattern of’ motion times.-. Siddall's Study, however ues of worl(ers

".‘
N

: on a conveyor belt t:hat is paced workers. g o

'

Even i apparently unpaced operations, that is those in S

‘A which the apeed of working is not. determi'ned or influenced by a :_ :' .

machine, or belt, or other worker, research has shmm that 3 ‘;"-,‘

there are a number of factors - quite apart from any queetion of

L g 3

g AR
incentive payment - which have ‘a significant effecc on workirlg CIEE

AR




o marked tendency for paced performance to yield a much more

o burdensome but will work effectively at hia or her own pace

o

. when workers are’ free . to work at their own pace, there is a .

; older employees. Older workers find paced work increasingly

: "'_l..‘S:O,‘..Pu'rpose'.of the Project”

T B dof

— . zﬂ“:

; ’

pace. With the individual i_ncentive table, where work is presented ) i
l - i

in batches (boxes of fish), the size of the batch and the : ' . \

anticipated availability of further batches, are both importarst. -

e ntinuous progre T~

With group tables, where there is a continuous progressing of .
. .ﬂ " ~

w}rk, ,iptei'i:uptions, both unexpected and anticipated, influence
the time to perform an operatjom. . ) oy
. . L4

Whereas it was found earlter (Dudley, 1955) that the dis-— ' B .

tribution of operation cycle or element time of trained and . S

experienced operatives on repetitive uork is positively skeWed

o By

v

‘nearly norm&l distribution of operation times (Dudley, 1961) e

.

With the introduction of inoentive progtams int:o fish s

plants, with their continuous monitoring of speéd quality and

i

yield, filleters have had to convert from a self paced to an 1': s

. ' 2

q N N
incentive paced aystem,'this conversion placing more streas upon

PR

(Edholm, 1967) .

v . .‘._, R o K K . o .
T . P . - et -

T . ,




Skill on the yield of filleting
L

Size of fish on the yield of filleting

/

Speed on the quality.of workmanship of filleting

»

Size of fish on normal ocutput rate.




. entlx}é_()‘()'e) 'anc:], _1ater, peyclnologiets: .

"rial companies by apecialized peradnnel

B T

CHAPTER- 2 -

. OBJECTIVES |

+2,10 Man-Machine Relationship

Figure 1.16 shows the man—machine\ relationship and. the factors
which affect t:hatp relationship. _Interest in man—machir}e relationship
and details of human performance began: -on'the one hand, with
phyeiological studies of muscular work (lF'r'ederick W, Taylor; U.S.A
'1881),_and on the ncher hand,. with close examination of the details of

work in the.,induetrial setting by engineedrs (Frank B. Gilbreth, U,.S.A.,

. / -
Time and motion study and work st:udy techniques have proved to

L be powerful tools and are used extensively in a large number of induat'—"'f._‘,:'

)aut frequently include planning new operations etudying the work lay—

. ,fout and organizing it: in the most efficient manner, determining the

”'paychological

:_'jtime required for a work cycle in repetitive tasks, and the rest pauaes'."" L

‘-or fatigue allowances required R "."' N R

¢

- Accounts  of the biological aspeéts{ that ia, the phyaiological

v - I .
_anatomical and engineering fea ures (Figure- 1. 16 items

' of work)

(page 2 ..).

’

.

Their functions vary greatly_

The application of the aforementinned techniques first began
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Sea Products,

-52 ~

7

in 1968 at the Fishery Products Plants located. at Trepassey and Burin

At present Atlantie Fish Processors, Marystown and Natiomal

;o

OBJECTIVES OF THE STUDY -

machine -re‘lati’onship.

stations

. present ,

determine v

2.21 Man—Machine Relationships to be Included :Ln ThlS Study

St. John's, also make use of work study technigues.

To date the primary purpose of the application of work study

ltechniques to the fishing industry has been to @stablish work standards,

not to determine effect of in ut” and output variables upon the nmn—,

A

‘ ,‘j(_a.')‘_‘ Input oﬁ gut in fish per hour,
-(:b.) Output of skin—on f;lllets pex.‘ hour,

v
et

(e - Percentage yield of skin-on Eillets, i

The effect of expetience upon-

L . 4 K

(e)_ Input of gut :Lr\ fieh per hour,

s .
C(b) - Output of ekin—on fillets per- hour'

__(_c) 7 Percentage yield of skin—on fillets.

fillEt a codfish " .. ’ . -"4\-

. Incentive sfchemes, based upon individual work

~/,
produce voluminous quantities of data whose only/uee, a't
19 for t:he computation of incentive pay. .. -

Referring to Figure 1 16, . the purpose 'of this study was to

The effect of overall fish length in inches upon.-, :

M N PEETRN . ) v
TR ey B e e M

e ¥

The effeet of cutting time, ‘in Beconds upon the f:ercentage yield

""v'skin-on fillet&. A




224 Effectv. 6:‘. Fillétiﬁg'»Teble'Lsybut' Uﬁdn 'C'ut.tin‘g "Ré.te. e U

"~ sge yield, will be discussed in this I"'epo;:i:. .

'repetition, commonly called the cycle t:ime, diminishes at: first

"fsirly rapidly, and/\a‘nen less and less until a constant cycle time_'.--'

’ before a constant speed is reached.'

’ as get fish, turn fisﬁ, plsce fillet placefoffsl) which do nbt

.........

-53=

i

2.22 Effect of Sizei Upon Input, Output Quantities and Percentage
- ,

Yield

So:se fish processing plants have had to either offer to
pprchas.e at_,-a" teduced.r pric/e, or refuse to purchase altogether, fish
below\ a certain size limit (14 inches ov.erall len.gth) , because of
the ekxtra processing costs involved. = In contrast, a lsigher price
is baid '.for large gill met fish. The effect of overall fish length,
in inch?sl,‘ upon .input: quantlty, in pounds of gut-in £ish per hour,
output quanti/ty , in po"u.nds of skin-om Ifil],éts. per hour, and percent—

e

~
[

i

2 23 Effbct of ExLience J)on' input,:ddtﬁut an’d Per’céﬁtsgé' .Yiei ‘ T

o

When a repetitive task is performed the time taken for each_"-‘

K] N

S

is reached. In some tasks it mey continue for k3 very long time

N

‘ 'Thé efféct -sf e'x'perlence 'upon input, output and percentage

/' " ’

yield (units t‘he same as in section 2. 22) will be discussed in

this report. e L PR

»r

e

h . et '
ER ! Y

F AR e

Codfish filleting contains many manipulat'lve motions (such

result in productive work, but: are essential t:o the oversll

. ’ . Lt . . l=
C oPeration (see page 2.1 ) A reduction in the time required to e Lk R
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i
\

perform each of the aforementioned motions would not only result in
an Increase in output per filleter, but would increase wages in
plants which pay a bonus for each pound of fillet prodnced.

_ "Thig report will study group and individual incentive tables
to determine the effect’ of design (reduction of non-productive

motions) upon normalized cutting rate, in pounds of round fish per

hour, .

2.25 Effect ,Of Cuttidg Time Upon Yield'
. - R T

, As skill :Ls acqui.red movements _becone- emoother and less -
eitant, this applies not: only to manual operationa bpt also to eye

V
C
: he
S
The number of times the eyea are.focuased -on a particular

e movemente
LA object diminishee with aucceasiva repetitiona. The experienced worker.'
Nt . .
D .ie very consietent in reproducing almost exactly similar patterns of

' ‘-_ . movement in very eimilar time. SR L

The first atege inotraining an. operator in industry is to

’

provide preliminary training exercisee in difficult elements of the

task' difficult because of perceptual probleme or of motor skills,

L ' = .
L e or to provide feed back of reeulte After thie preliminary training

'E is completed. the actual task must be learned in detail and praetised

o

RN S0 \
BRI R in parte. It :ls theu built up, into a complete performance when each

. oo,
oL -

i
[
;[ .80 experienced worker. . '; R
i S ! .
| 'l'his report uill exemine the effect of akill as determined by

L K [ e kR 5 [ o o

'!"1'~fillets.'”<;-<~- S

the rating of the filleter upon the percentage yield of skin on ‘

'3l

bit has bee,n mastered and carried out to, the 1eve1 of proficiency of

ot
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CHAPTER 3

MATERIALS AND METHODS o

’

3.10 Time - Motion Study of a Group Filleting Tablé

-

3.11 Description of Group Filleting Table Used in the Stud-y
Figure 1.17 shows a diagram of the group filleting table
used in this stody. The £ish are held in a water £lume located
between the lines of filleters. The Fillets are placed in a water
flumé .loc'ated in front of and above the filleting 'éurface. Hand
motion distances for the get fish and place fillet wmotions are

,' 26, to 32 and 22 1nchea respectively

312 Evaluation of Filleters . -

!

e,

According to Barnes (1968), by far the most widely used

Bys;am of rating in the United States is that of rating a single

Lo (RO T

factorr operator qu pade, or tempo.' ’l'his sxstem is called

performance rating N 'I'he rating factor may be expressed in per—

o . o centage, in points per hour, or in other unite.' I this. study the :

' percentage system, with normal performance equal to.- 100 percent,

(walking 3 miles per hour equals 100 percent) was used.

7, Do visited and the pe: formance of each filleter evaluated. The ekill

'

: skil]. of each filleter iB ahown in Table 1 13 _','i. -

.’)

In the sumfre of 1972 the fish plant used An this study wﬂs': .

‘ of thegf'illete\tfwas determined using t:‘ne definitione expressed by' -

Lowry, Haynard’ and Stegemerten (1940) The performance rating and".:

<
¥
-~
saml
NS
'..
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1727 ~ DIAGRAM ;OF :THE"GROUP FTLLETING TABLE USED IN THE S

Lip Or TwoueH
1" Asove
GurriNG Boano

A - Get fish motion

B - Place fillet motion _
C — Discard Offal Motion

TUDY -

-




b w  TABLE 1.13 - EVALUATION OF SPEED, SKILL . ,
' . OF THE FILLETERS AT. THE FISH PLANT
; ' ' © USED 1N THIS STUDY-GROUP, TABLE

Rating Skill

105 Excellent
100 Good-
90 . Average-
t ' e i .‘I - e
. "Good
. Ave'r'age,;_i- .
L LS Goed, oo
PN "‘;'4. . LT

T e

qud. s

KN Lt . .
P -
o .

... . *<chosen for the study ‘




/13 Selection of Filleters to be Used in’ the Study

'eequentially, . or; Were the eame numbér of obee ations recorded for

s

[

1

i ‘a

"group filleting table wag as foilows (Broom, 1962)

"

' of errors in judgement)

T 3 Theyﬂ should exhibit good skill and effort.'

- . . v
[N e ;!

.Based upon these criteria ttw filleters, one’ with 25 )'ears )

experience, and the other with 8 years experience,

e (see Teble 1. ?,3 )

s ~" N ey N e .
with which ke performed each -of the- basic motiona, _was recorded K
- R W o n * o
‘ : . NV ,

- . ! 5 S .

[ T
. ,' ""-." BV R N
.. Co LMy e . BN

. ,"'3 14 ‘Determination of Elemental Mot.ion Times

VR e -

"I'he precise moment at which a stopwatch was atarted and stopped

N
i .

.°' %4 . ot ,

The average performance rating of” each filleter and not the Bpeed

. .
>

were selected

“lwe

The criteria used to select filleters for the study of a

.. 1 'They should be co-operative and regularly do g”'d’ﬂﬂwork

n 2, "I'hey should work :it a rate =close to the normal pace. (less c‘hance

N when determining times for the basiQ filleting motions (see page 21)

"'}'is shown in Table 1 14 Theee morion ti'ates were nor all determined

":'each motion (more for ;notions containing a large number of therbligs}

The individual weighte, in pounde, and 1engths in inchee of

,,

n

l

a random sampIe of the fieh contained in the pounds in the holding L

.‘-.

o popﬁlation was recorded. RS . '
t o D
' Sy
o ; o

room Were dete n_ld The everage weight and length of the eample -""'"

oy bt Anbrd Dot et

LAGEEN s . M
e T TR e ey

i




TABLE. 1.14 -

‘ut first fillet

”plapeAfirétifillét

"Cdeﬁécqu{fillét.;;

" -place secorid _'fi]'.ley: -

. '_"‘. ., R ;.. “-the bacllcb_one. N

Lo s

GROUP FILLETING STUDY

iy v

v e

o .» ": - . e g ’

_Motion ~ . . ., ’Starf-Stopwatch

get‘fish'. N " fingers touch fish o
T in trough o

e

,:kﬁif@lehfera fibh.ﬁ
. to begin-to cit -
.'.firét-fillet IR

0 o
A

.

L fully ‘releaged frpm
RS the backbpne,

7th?h§fishf L ,:-;”‘, hand returns “from’ .
AL T ‘placing first fillet "
S : and touches the fish

' S

knife enters fish to,

S begin the second cut
E .ﬂ . " s ,'_\.-: __‘ ’ "- o
-t R SRS

ST
second fillet is
fully: réleased from

.o

-ﬁOTE thé‘discard skeleton motion takes place simultaneously with

the place second fillet motion

first fillet 18] .. |

MOMENT A STOPWATCH, WAS STARTED, AND STOPPED IN

{§tbg Stopwatch

‘knife enters, fish
“'to begin.to cat
- Hirst fillet

first fillet is

"}::fully released
- from the béckbone .

)

"

to begin the .

s/gbnd cut

v
l‘\x- .

'“-,second fillet is

“fully released
from the backbone

fingers touch

- figh-in ‘the ‘trough
- to begin. get fiah

motiou LN

r-‘"'

" hand returns and j'.

'_,touches f£1sh to

©  begin turn motion
ST

fi'ﬁniféﬁéhtéré fish:':f

-

TN RGP I, AN 2

A .
Sty

fﬁ.“




~3.16 Determination of Normal Elemental Motion Times.
‘ T o T S
The normal elemental motion times, in’séconds, were

.detegmined using,the following formula:
Normal time  -_ ,actual time performance

in seconds™ in seconds . . .rating
- A . P 100 .. :

’ . . . R . .

-The stenderd deuiationIEnd thé coefficientﬁof variation,,for

‘each set of obeervatione, waa also determined “The advantéges-df

B

‘-.':lll calculating the coefficient of vatiation are.

-

e . - ;,.
T It measures the spreadof‘the data in relative terms.
'37'2‘ It is independent uf the units in which the variate 1is measured
A '3_._'1'7- "Dete"rminati"on‘ df'.n'orma‘l-‘mueting Rates 'for.':a' 'Groupram‘e'
The normal filleting rates, in pounds per hour and fish per
’f;hour, for each of the mean eizes, in inches, of fieh filleted in, g
'f;" the study, nere determined ueing the following formulae."
Cq) _Hsti,be'r'_ hout = '350'01;@'&5“;15 perf‘hoixi" ;x S '""1""
I SR ' .. . hormal time. 3 fillet
LR G;; ,"‘_uf fiv‘,, e \a- fish in eeconds.
Lo e R “1Q3;3.jz§i‘ jﬁ)e
20 ZNormal Filleting .
. ' .Rate in Pounds ° = ~fish per hour X Mean weight per fish in
' whper‘hour__;' -1,,_._'. S S pounds j_ﬁ e

SR v,
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Pl

. : . o
Determination, for an Individual Work Place Filleting Table,
of' the Relationship Between Overall Fish Length in Inches and |
Pounds of Gut-In Fish Filleted petr Hour) Number of Fish
Filleted per Hour, Output of Skin-On Fillets in Pounds per Hour
and Percentage Yield in Pounds per Hour .

3. 21 Deecription of the Individual Work PIHCe Filleting Table
Used in the Study .

Figure 1.18 - shows ‘the: individual work place filleting table

used in this study. A plastic fish box, containing 75 pounds of
- ]

figh, 'is located in front of and to the left of théy illeter. The

'fillets are placed in ™ a plaatic fillet pan. located next to the

’.

“fillet box. The hand motion distances for the get fish .and’, place ;,"

-;ffillet motions are lO to 22 inches and B to 20 inches reapectively

P 3,22 ‘,?Se]'.'ectionv of Fil:le'ter'e'-'-'

- . X

Zu'haviug converted in l973 from‘group tables to individual

;jzlincentive tablea. ’At thia time, one filleting table was: in

';:.operation, there being 5 or: 6 filleters on each side of thia table.;'1~-=-f:

[ -

. o ‘
¥ . . R A'-'x' LN

Five filleters were randomly selected from the aforementioned.hbh-'

S group (the results for one filleter were incomplete, because of -8 '::

.
1

- lost time accident' thus they have not be included in thie report)'

F The years of experience and skill,(end effort of'theae filleters_“hﬁ

'33 are: shown in; Tabl l 15 Filleter A has been filleting fish for

e

two summers, He posseases average akill and exerts a- killing ;I

v )

effort Fil]eter B learned to fillet on his own.' He has been

i . \. AR

' filleting fisH for thfee summers, a part of thia time having. ;"

VAR

In the late summer of 1974 the same fish plant waa reviaited, ,th-

L ALTHEVEL e S el B A v

b
f,

N

.
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o . TABLE 1.13

“TABLE

, . s

Elbow Height#

-63-

&

AL, INCENTIVE

"~ 'ELBOW HEIGHT,. EXPERIENCE, SKILL AND'
EFFORT OF THE FILLETERS USED IN THE
STUDY OF AN’ INDIVIDU

; Fll-lééef " (Inches)

A 6
: B Do -4;5"

RV . ' “
C .
e

. '

Experience

L3 syime

R

2,20 Suymér

Co . S . g
¥ Above the filleting surface. - .

N

rs ,..

8 .
;

.‘Sl'cill"_l n Effort - -

v

: Goo'd-'

Avei:apgg' e 'Kiili':‘l.ng 7

ry

..'."_'Excé]'.llen'é' ':'lE'xc’:gi;le_‘h‘t o o
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been spent with N?tional ‘Sea . Products where his’ incentive pay

o' Brien, Tors Cove, where his incentive pay was based upon o

“fThese size categories are shown in Table 1 16.:

.”_ The characteristics of this type of fish are shown in appendix Bu.

o M

"‘Grade l fish have bright eyes, red gills, firm flesh, a bright ~;

f3 25 Information Given to Filleters

.

/

-
was based upon percentage yield of skin—on fillets. Filleter C

'possesses excellent skill ‘and exerts an. excellenf’éffort. One

.,/

-of his three summers experience was spent working for, Martin ’

;.percentage yield of skin—on fillets Filleter D, the most

h . H

"experienced filleter - twenty summers experience - pqssesses ,

’

excellent akill-and,exertS'an excellent{effort._.'a

oy

.'3523‘ FishiSize:Categories'

The size categories selected were the same as those UBed to :‘

.grade salt fish allowing approximately 17 percent for the head

Tl i ':"L

324 .‘qu‘imty.'fof""151sh'u't'111£é&' T Y 2 N

%henever possible, Grade 1 fish were selected for the study.,u

: e
"sheen ‘on the skin, and the gills possess a seaweedy'to neutral
odour j T T el
!. -_ T TN ‘. .

,t" ., O L
E RIS p

The purpose of the study was explained to the foreman.of the;t-w

-i:plant, who passed this information on to the filleters. EYhet B ;-,'

.
- I~
. : .
P »
L ‘
: -2 s
.- B N s
o .. -
R a : N .
VPRGN P Ve e e e DT e .v,m.}
-~

filleters wereftold that they should fillet for maximum yield use.;

. o«

'fjonly a nape cut (includes the belly flap), and they shoqld remove

g ﬂ.u

T e,
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i TABLE }1.16-Fish Size Categories Used In Thia Study . .
.‘I'. c -t . " ) B
i t ’ - i . v
L o . . size. - salt 'Fish Length (Headlesa) _Overall Fish Length ' g

Category . . . In Inches * - - In Inchesl -

ST, Extra Large A L
¥ Large L : %
s ; ;‘ e ; »
',.Medium':" 2 . | e
s Smau .1,5 ST 9
L 13”'Af§*° Extra Small o g
y =
el -7. - I1'--Allpwing ‘17 percent of .the total length-for the head. e

) %ource.- Fish Inspection RegulatiOns, Federal Department of the
' 'V:_' S Environment(:' , . . , .

- . .
. o
. : 3
- s b
, Ve . ?
' e oem , o

T’ ! N .| £



'. . ’ &

any filleting defects (as described in the fish inspection
.reguiatiohs.n see appendix C) from the fillets prior to placing

them in the fillet pan.

. ‘ 3.26 COnducting-ﬁhe Sgbdy -‘ . ’ i

Grade 1. fish within ‘the various size categories, used in

the study, were aelected from pounds in the holding roqm, weighed

and their individuei lengths recorded These fish were preeented

-

sequentially to, eaeh Eilleter The fish were filleted the

.

fillets being placed in the fillet pan, at the same time the

A -

. ratrﬁg of the filleter being continuously recorded The fillets ":.7.5

a .. Y Lo r ' "'~'.'_,
-

ulﬁ j ' .fg:' - j: were weighed and the weight recorded.. Four ‘teat : runa, in each size

. - *,\
L .

category, were conducted on each filleter. . .:7}-b Lo L
. tp L - B el T
It.should be noted that the filleting oﬁ extra small

If.;;:_ ?:;}}:p::::; ] ,:ﬁ ,41"

L ft-g " _?: - category had to be excruded from the etudy, and the weight of
. Lo : _.'. .“ s '“.‘-, - " B
R emall fish reduced from 75 to 50 pounds dEr box \ ':Lg",;_-. LT
“ :.,‘”.:W\ . . ‘ . vy ' . . ” BN el
3 27 neterminatibn of Normal Pounds of Gutrin Figh' Filleted perf' i
o _f' ... 'Hour, Number-of Figh .Filleted per Hour, Pounds:of Skin-on. ...
R SRR © . Filléts Produced per Hour and ?ercentage Yield of Skin-on . ="
T e Eil_lﬁ_?_ T A
T ' 'Ifsrhe normal pounda of gut-in fiah filleted per hour, number:"f f:g
. - Lt . " « . .
v L of fiah filleted per hour, pounds of skin—on fillets produced per
‘(”'I'fg T hour‘and Fercentage yield of skin—on ﬁillets were- determined ueing '
IR - ;"ﬁf“-; Lo T . "',fj'. CRIPRI N
: PR he following formulae.‘ RN - T el T e
, ! }-‘ FET. x t . l .“
\ : - < 2 . "‘ - : l - n’::"l.
. o - » -5“'[.‘
X : L e : o




Pounds of Gut-in 1

. : per 'H°“r, 2 . to fillef a box
’ _containing 75 e

/ i : : 1bs. of fish 3
. L . N ' .

Number of Fish 1 60 minutes

Filleted per: = Ty 9n Minutes X T Hour

T o ‘ Four :I ' . to -fillet a box
C , ) . - containing 75
' o . 1bs. of fish

L el ol Poundstof e a7 AT
R Skin—on Time in minutesx

60 minutes

i = e
Fish Filleted © Time in Minutes X Hour

Height in _
Pounds, Qf,;:"_--
7Pillet )

n*Dar\

<75 pounds of

X fish per box

100

Performance
Rating.

X Number of
of fish
per box

100 .
Performance
Rating

Fillets f Dox-‘f =
Per'H°“r _.3ﬁ con«tﬂiﬂi“g 75 .
. _1b§{'°f £ish:

el L o K Pounds of Skin-on Fillets

—pET—at

k Percentage Yield i -
AU of Skin—on Fillets =, ',f. per Hour —

S a‘; ..f' .,5:.\'. *_E el f'FilLe;gdipéq,ﬂpuf:

¢
T . e
.
W
L
vy
. AN
o
*
' I3 -
.
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3.28 Determination of the Time in Seconds £or Miscellaneous
Actlvities (Get Box of Fish, Get Fillet Pan, Sharpen
Knife, Place Empty Fish Box, Place Pan of Fillets)

.'_} . / CR— .
. i The time taken by three filleters, two of whom had been

selected for inclusion in the study of an individual work place’

filleting table to perform the_‘ aforementioned actiyities, was

detenﬁined. A stopwatch ‘was started the mon_n'ent: the last f‘illet : o ,
was placed in the'fillet pan and stopped when the hand reached '

R R | I N
for the first fish to begin the filleting process. '

¢ 3 30 DETERMINATION OF PREDETERMINE'D MOTION TIMES FOR FILLETING CODFIS‘H

\ . 3 3L Determination of Elemental Motion Timea ST, C P
, .'f;’“ . The researching, gathering and recording of" the data required . o ’? "-::‘"!:.‘

Lo A for an MTM aqalysis of fish filleting, _for inclusion in thia report, _' 'E’

took a considerable amount of time. A thorough understanding of : the

T background behind the development and method application of the

CA "l.tabulated data (see Iappendix D) as described by l(arger and / o Dy |

1
P

Bayha (1966), ad to be obtained Repeated trips had to be made to’ 3 'ﬂ ‘

the field to check and recheck data, especially when calculated

‘ .valuea were out of line with actual elemental motion times ‘a8 o

determined during the. study of a group filleting te‘ble. (r8801t8 On Page 105)

N3

' ""5‘ ) Knife travel diatances, as shown in Figure 1 15 Operations

2 end 5 were determined by, having a filleter fillet fish of yarious :? '

:,:'. sizee, during which time individual movements were measured with a-
R steel tape accurate to 1/16 inch., It should be poted that the Y. L

A number and length of theee motions are; dependent upon the sharpness ‘_ \ -
l ".of the knife, plua the akill and effort of the fillet‘;er. . The amount

‘

o ,-""of force required to move the knife through the flesh was determined e I"{i‘-
, SRS

EES by applying force to a epting balance attached to the blade of the knife.\ R |

¢

|
" 4,‘;,-._':' o , e 'A ST . [ e ’.!HJ':
- - “ :)"‘."'1




. Vies

'.;those fotwfilleters C and D up to h fiah 1ength of 22Jinches, deviating

ﬁ;ffrom them thereefter —-the movements of filleter B when filleting

4 B "_; v ey

”-experienced filleter.,;~;

: gut in fish cut per hour with fish length..

--"".’_filleters at pgo 05’ ahd =P<0 01. :

-69-

CHAPTER 4 - RESULTS AND DISCUSSION

4.10 Effect of Onerall Fish Size Upon Input.and Output, Quantities and

Percentage Yileld ——

4.11 Relationshdip Between Overall Fish Length in Inches and Pounds of
‘of Gut-In Figh Fifigted Per Hour .

—

— Fignre 1.19 is'a graph of-filleting rate in pounds ofogut-in
£1gh" per hour as a function of overall fish length 1in inchee (see Tables

1.17. to 1.24 for data) The curves for all filleters slope upward in-

,dicating an increase in cukting rate with increasing overall fish length.

The filleting rate of filleter A, using a straight cut’ on the majority

of fish filleted is 17 percent higher than that of filletera c and D,

. Vand 32 to 40 percent higher than that of filleter B (for fish having

e

o a length of over 22 inches) The curve for filleter B is similar to

K - s
\ 4,.

i’

I'1arger fish, are ndt as smoqth and more hesitant than thqse of a more

A T . -,.. P S

Table 1 25 showa that the coefficientdof’determination for all

tiffilleters 1ies very cloae to 1 (0 96) indicating that all points 1ie

--very close to’an axact st:aight 1ineJ It alao indicates that 96 percent»‘f**'a

'_of the total variation can be attributed to the veriation of pqunde of '/t:_

' \

g B - [ : Lo
x' ' ...' - Y D . T - ..
. . o P "

Table 1 26 shows that there is no eignificant difference between I

g

oA

o
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L FIGURE 1.19- CUTTING RATE AS POUNDS OF GUT-IN
S ' _ FISH PER HOUR AS A FUNCTION OF
- : . OVERALL, LENGTH IN INCHES
‘ 1500 . R .
. ‘ .
: o . ‘ + .
, 1600"] o - ';l . ) - -]
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ER TABLE 1.17- Field Observaciona for Filleter -A o
oo - . . . '- R . . 2 :

N . : c
[

Stre Teat  ° Mean Weight Number . Rating = Cutting  Welght
; Category  Not Length Fish Flsh . - Time Fillets
| ! ,(Inches) (Pounds) ) I.‘\ (Minutes) (Pounds) * .
. c . PR . .

- x-Swall 1

-5 + Small 2

o ’ 3 15.8

. 4

S.

Mean Values -
Small

1
. o
Vo . 3. 17.3
. . l‘ M
5

L , _
Hean Values - - 5 .0

- .7 small.
oo oyt Medium -

1
2.
8
4

50

L ,,,Hea'n-anue'u T

0

." .i"!edl'.uﬁ .j '

A » Mean Vx'il_ues‘_\—
: - Heéi\fm;zt- RN
vo o Large
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. TABLE’L.1BFleld Observations for FiMecer 8 . - -

D Stse .. Test | Mean Melght | Nesbér. . .. " Cutting .-Welght .
.. Category - Wos - ¢ Length t. S Fish L ,+Fish. ' Rating . ' Time . Fillets’

e (Iigche_i) (Pounds) .~ .. Ll 0 ,(H;nut'gé)‘ (i’oqnc_]a)" '

R TR
RS-

R L
. iMean ‘Values = -
e PO _;’_. Lo
C e gmalls T

i b Heddum 2

SRS
Mean . Values ~
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s \ Size ;.. Test . Mean. - Weight ° Number
' Fish .. :Pish -

Length -

| '_Rniing':' L

L ‘itg(;u;glmls v",Heig'hE T
Time - Fillets -

.- Category, . No.

P
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3

S
2
A

o

1
-
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' A
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s Mean’ Vqlul.éu.‘-" - "

Ry SIS

e (‘Inches). . "'(Pc}ulidu')l, -

[
* . g

s -

. 16,44, -+ 50 opt ‘.
2 18,207 5000
D157 50
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- A g IR - 13._-3.,‘ 75"..
. - AT U 1Y SR
ean’ Values = S
- P Small
¥ Mediun

-t 79 . .‘;' U

64
34

41

LY

s

.

. (Hlnp‘clela) ) (P:oimr;lh)

-28.1
0 - 19.3
. 19.6

Cw

9 281 .
9 2006
.0

7

s TR

Siaves i

N
P
I
o
o
.
Lt
‘.
.

W .
’ .
y
o
.



', T \-“ .I',IJ'\_‘ '(" .,"’ _‘ U ol R B [ L . e
P o TABE 1.20 < pield Observations for Filleterd =~ - e - ¥ " N
o o a R I e Y i St Sl . : Lo o i 0

size ','Il'.'eut'v v Meamw Geight - Number - . " Cutting  Welght , R SRR
.., .Category  Ko. :  Length ... Fﬁ\ o Fish ' ‘Rating, - Time Fillets. - o o :

.h . ;-'-*: SUTT O (Tnches)) ¢C(P0undnw".‘-(_:,’ . - ‘/6415;1“5) (Pounds) " h Lo =R

o e
R g e

wet ,

R N

. - ; Mesn Values : "

L Sward oL
. . r - L3
tt '_5 .
oo '.~‘Hegi\ "Yaiﬁ.e
Small. o 1
- U4 Medtim W
, . Méan Valoed o e
T Medfum s T 29 LT A
X FRCIAREECE NI T 269 0 (790 Tl L
: : PR SRR 7o ST | BRGNS SN
g 255 erE 4 i 13 )
. 2655 0 16 a2

Hém_‘\ ,Vlalut.:q' - H

B S I
R § DA
13 T

v U peddun L
' ) "_{+. Large . ©2
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1 25 REGRE§SION EQUATIONS FOR_EACH FILLETER FOR SKIN-ON FILLETS. = o _ _
- ’IN POUNDS PRODUCED .PER HOUR, .FISH CUT- PER HOUR, PERCENTAGE -~ ' -~ .7 .- =~ ' .. "~ - .

©" 2 YIELD OF.SKIN-ON FILLEIS -AND POUNDS.OF ‘GUT-IN-FISH CUT PER _'\l B R : R
” -HOUR AS A FUNCTION OF "OVERALL ‘FISH. LENGTH IN INCHES S e T, )

U VafiabiéV '*".'f o AT .1 B SloPe of\  EKP1a1ned variation of Y . . Corrélation-_. ¢
o e e ' Regression Equation - the line.- ‘Total Varlation of Y .~ Coefficient

' "':7.. :3: - ".ffi'f-'”“ "L}‘fg“»- 'u“:fy L ,'1 . r§f1 R T

21053:33 % 90:90x - .+ 1.85 - ST t0L96 T - 0.98

'L 587.97 4 59.25x% i 1,200, .. 0095 ... o0097 7

=.953.36 4 79.59x. “+ 1.62 T T T 07T SN

© =, 922,56+ 79 71x,__ ~#1.65 - 70096 L - L .. -0.98

.. i

‘<;.‘<.'<_.‘<."..
0o

S A Overall fish j‘ Pounds of’
‘..B' ﬂf: Length 1n gut Zin fish -
G :anhes '. . ‘.cut per’ ‘hout .

,j_,_z.z.s;s_z.':.—f,,; a’ 845{2- =018 S s Thou7st . oug7 Lt
©385.04 ~:-8.25x .= 0.16 - o 0083 L. - T o gTgy
1328.03 - -5:13x - ©=:0.10 or.-0.82 ) i o 1 g9l

~~3§18.90;T 5.12x —jQ 10 .- 0.60.7 0477

o\a"éran Fish o, Fishicue "
lengch in: 'g*TA."ber houx.” .’
inches_'_ ’ P '

BAaoe

- ..

o
e

SR ETRPRVR

. Overall fish © Skdri-on D2y '= =.355.07°% 3T.81x - '.'"0'.'64.:,";.'-:, Siipies T olge

o
i

- A ' ¥y . _+ . : +. - . ..
SN BT Tlengeh, m t0 Tfdllets S yE =202.56 4+ 2L.9Ix ;. 4 0.644 0 . 0093 G o 0.96 - .
EREET inches _'._-'_.';:br,odti‘@ed-,;‘-' 9= 2.358.39 +30.95x .+ 0,62 i oo, .o T T
RIS S : 7 ..operhour, . .y = - 328.63 +-28, .85x- 4+ 0.58 "o . -0 0.94 - . 0:97

36.91 +0.0025x ... 000" < - - * . ...0.00 /" . - lo.00
62.34 = 0.14x . = Q. 14 tohi0.237 0 0 T 0 0048
C4644 = 0.16%. .=70.15.- <. -0.35 - . . " " olsg’
40 93 =, 0.11x.0 = 0. 11 T | Y ¢ - T 0.22

) 'Overall ﬁjsh - Pércehtag@ )
‘flengthgin I_’.‘t'.‘-'_.-yzl.eld of "
inches Ly oskin-on
: ST fillet5'7”

g

;”u'wurnl-;y
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/TABLE 1,26 Studentized Rauge Teets for Signlficlnce nt 1’(0 05 and P 0'.01.- )
% ..  For. the Reuults Showu iu Figurel 1 19 1 21 l 22 an 1.-23 U ‘_'u_

‘é" ! R z -'» S ' Tabula:ed Vulues N
T - L e 2 T S SO V B -
= A Y“ ;_51:_:__.“1’"q2.'._ C "001 "o.05'_
' Pounds of - 25745960 996,06 . .22 185992 . . . R
" Cut-in fish  “-: 16031935 . . 779.35 % 237 1193729 S A : e

N "7 ‘cuf per hour ' _.’.22391958 v .7897.39 - 23 - 17se0d
o Tl -y . .- . ‘23818183 . 934,06 .. " 23 - 170558 . .

all’ - Pighcut. e -_1802771“ T 249 Ay 2 S aame. T o
“lengthdn T " per. hour 1175934 - "196 62 - -2297-.n0 1957 - . .70 & - 1n 4560 . * 389

~duchesw (- ~1293877 " - . 209.34- " 29 .. a2, &7i7. &

. z . ’ 7. 1196519, - 7 200:52.. <290 - 30897 . .o g TR
RN o - 1 91 Hheﬂ comparing B [ and D - R

Overall fish sxd.n on .. 4311868 ‘382,07 L., 28 —2;749', .

" lemgth ta  fillets:fa.' . 2917107. 297069:% 7 29 7 123987 5 00 v 2t il . 4050 - 4.69 -

-7 inches- @ . ¢ . 'poudds per: . 4435886 - 358100 - 29 25683 - ° REE 11}‘ - -f.’.so ’ 1:“'-. o

e U 7 howxe .t T ,'3957143 Rk B 59 ,-;-_29 : 22232 : R T Ty

SR o ‘0. sz u‘h:n cmnparmg AC and p LT ' O S
I - -

‘Dverall-fish '~ Ycrcennge - 25990 . . 3696 .19 a0
"length i . - Yi€ld of. . .- s 305.03 '- 389770020 - 158 ¢ qeaoe L e " L
inches - . ogkdmeom - 7o - c 32915 746055 t:200 - 1,53 LT - RS
St T T fllees -7 - 29306 G 38,23 L. 20 0 3,95 o e
oD e e T : ;

 Ymdx - ‘fii{\ l: . -3 'Reaults are cignificant when gq° cnlculLated . .o
" [ 15 leu thnn q tnbulatqd . o . .
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Using the regreasions equationa for filleters C énd D the
' ‘norm.a]\ input rates for fiah with overall 1engths of 19.1 and 24.8 i

1)

'

inches uere 583. and 1038 pounda per hour, the input ratep 'és "fiah -,

er ﬁour being 226 and 197 reapectively. The values for & group
. |- ~
° "
- filleting table, (see Tables l 37 and 1 38 pages 120 - 121) were

Y

. () e pounda per hour - 544 9.1 inch fish) and (2) aé fish per

hour = 260 and 167 A comparieon of the above resulta show that’
' for a group filleting table. : ', "'. }

e b

(j.)_ The input rate, as pounda per hour, is 7 percent 1ower (for a’

/ 19 1 inch fish) t;han the/ value for air individual work. place '

;(percentage gut-—in ffiah will adveraely affect this‘ figure),

'/ - Y ‘.'~-,‘.-'

.‘4,‘. (2),,' 'The inpuq: mte a8 fieh per hour, 19 15 petcent (19 1 inch fish)

A} L '

.'.f.or an individual work place.' .' :

- ':':- It must: alﬂoc be remembered that thet‘e is -a 30 —36 second delay

e o for miscellaneous activities (page 90 )between the f:llleting of

ea'ch box’ of fiah a!t an, individual work table., ..'- f'_" L o

N . . . ¢ ! N . o '[‘ .'.'v.:

Figure 1 20 showa a. length - weight relation ggpph for gut-in

K - and gutted cod. l(nowing the mean length and number of fish Eillet:ed

I e . -5 .

. l
N . . . .

'gutted cod per ho\n:. e '_ . : »'F' m '

. _— .-.'i ) .‘ o

Table, l 27 Bhowa the variation in percentage gut-—in cod over t:he
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~1i" U ABLE. 1.21°=  VARTATION IN PERCENTAGE CUT- ,

‘ s . w0 . . INCOD FOR THE MONTHS-JUNE, .~ - - .
: : . ... JUY, AUGUST 1975 -"AT THE. - - R
: K A o PLANT USED FOR THIS STUDY. T S

C o i 0 pATES: 0+ . PERCENRMGEGUT. - o o T - o




. v - - b, 12 Relationehip Between’ Overall Fish LEJth in Inches and Number o . a . R s ' -
i : o ;' - of. F:Lsh Fillet:ed Per Hour PP
' o N - L : '." . .‘ ".' b ' T -' o .. C .(/," .: K
i . " : Figure 1, 21 13 a“graph of number -of gut in fish filleted per hour EERT R el
as a function of overall fi‘éh length :I.n inches (see Tablee 1 17 to 1 29 )
for data) The curves for a11 filleters a‘lope downward indicating a s R " e W _'.‘ '...
N o TR d o
decreaee in the number o.é fish filleted per hour with"increasing fish P AR T -
T .--a.'»'---gf SN
IEngth. The curVe for filleter A using a straight cut on the ijority ) ',n., Tt o
k N of fish filleted ﬂhows @ 20 t:o 30 percent higher cutt::[ng rate for fish R ° [
v below 23 inches overall: 1engt:h than the curves for filleters C and D and AR Ty
0 ks g n M
L ‘ 23 to 31 percent higher than that for‘ filieter,.\n.for fieh of 16 to 31 ! j A
N, inches overall 1ength. o - . gy g e
R g Table 1 25 ehows that:' _." s 5 A S ' '
.‘l:, - .X' " e' ,.0,’.“{. . ",:'v )

The t:urvee for filleters

e - , ﬁigher degree of difficulty when filleting 1arge.r fish. ‘ v.\-; ‘_' '
. e ' o 03 The caefficients of detyarmination for filletera A, B and C are high 7

*W Lo (+0 a5 to,,+0¢83) indicating that- all. points ‘L:Le close to an,xexaet

: .- ':straightiline, -tne ‘value fot\ filleter D the most experienced operator, _ N
.....;‘“ J :',___');;A ‘ ;,' :being oniy\ 0 60 indicat:lng that onl’y 60 percent of his tof:al varia'tion
e RN ,.“.can ‘be explained by the °vm-iation of fish -per hour with ;overall 1ength.

\ “ .. : . ‘ This-amount df unexplai‘ned vari;tion 'ts unueuel since pfactors Buch as o

‘..

(

-the qperator, quality of the fish percentage gut—in fish
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‘I‘able 1 26 shows that there ia tio. significant difference between ‘

»_, the regre;sion éurves for filletera B, C and Dﬁt P<0 05 and P<0 01

EEN

bul: are significantly differe{t\than that of, fillete‘rA\‘

4 13 Relatiodshig Betweén Overall Fish Lengttn in Inchee ‘and Pounds of
Skin-on Fillete Produced per Hour = |-

P - . . , N
.8 A,
ot

Figure 1 22 18 a graph of pounds of skin <on. filleQroduced per -

-t Y

hour as & function of overall fish length in inc‘né&‘( ee Tablea 1 17 to ’

1 2 f\or data) ’l‘he curves for a],l filleters have a positivg\ elope in—~
S

d;lcating an \increase in fillet produced with increasing overall fieh

K .
length The output ‘0% fillet:s from filleter A using a atraight cut on
\ . .

the majority qf fieh filleted is 5 to, 7 percent higher than that for o

filleter -G and 12 percent higher than that for filleter B. Although

filleterr D ‘eut. more pounds of fish per hour than filleter C (see figure

1 24) his percencage yield of akin on fillets wae 2 percent lower th/

' that ‘of filleter c. 'I'he oul':put from filleter B is Q\mr to. tt]a,t for

filletera C and D up “to a fieh length of 22 in'chea' deviating from chem

. thereafter (less pounda of fiah cut per hour deepit_e an approximafely o '

[\' N

pércent higher yield of akin-on fillets than filleter D) The move-" o

P

menr.s of filleter B when filleting’ larger fiah are not as amooth and .

. o
more hesicant than those of a more experienced fille,ter.-. :

outlined in aecticm 4 11 o s e i o

L Table 1 25 showa. g .

. 1 That the curves for filletera A C and I) are\ approximately parallel -,

:’_"slope (+0. 58 40 M)K -

- agasl e WY e N T L .
voake R B A R I U

'~L s T : ,\

“l‘he odtput -£rom: filleter B is the. 1owest, for, the aag:e. reasons a8
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_ filletere at P<0 05 and P‘O 01 Hoyever, there is no significant
ﬂifference between filleters A -C and D (filleter A haa the highest

cvil‘t;ting rate as .pounda of gut in Eish .per hour, but the lowest percentage g "‘,

Viylena)t U T 7 ST

. 14‘ 14 Relationshig Betweqn Overall Fiah LenLh in Inches and PercentaL

as ‘a funct:ion of ovarall. fish length in inchee (see Tables 1 17 to 1 24

) to 31 inchee. Below 17, 1nches there ie a: ra‘pid decrease in percentage

. was not caken :Lnto consideration when computing wages, uhereas f:l.llet:er‘s

L : -_..\. - H Ve

at ‘the coefficient of deCemination for all- filletera lies very

‘ clos ' to an exact straight line. ) It also indicates that 93 percentl .

ol

of skin-on filleta produced per hour with figh length. L .A , '- .

e

[y . :
T . X N : PR , S

. ]
‘_ N o .
- ) " .

. ‘ . Teble)/lb ahows that there is a aignificcnt difference between C

\

PR L . . . L RN LT . .
. : ‘.. s . B .'.-‘-.'-' ~ ;» e T ".' :

Yield of Skin—on F{ueta

P : 5 - ,'.” ’
- ‘ RN

4gure 1 23 shows a gfaph of percent:age yield of skin-on fillets .

for data) . The curves for fildeters B, c and D slope downwgrd indiéeting

a decrease in percentage yield as overall fish length increases from 17 S

o, ’ I‘

N
yield 'I'he curves for filletera B and C show a higher percentage yield

\
"

than that: far t.he most experienced filleter D (2 5 and approximtely l

o

percent) (see Tables 1 21 to l 2&) This is unuaual since skill

increaaes with experienc.e. HWever. fillet:er D, althodgh he was asked to

cut for ma.ximum yield has continually worked in fish plants where yield

C and D have worked for a short cime in’ plants where incentive pay wes

-,

baeed upon speed, yield, and quality of f'illets produced. The curve for

filleter A (uaing a straight c\xt) shows no change in percentage yield

with fish leugth R __“f. o ',: B PR VN _' . SR
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.28~ TTHE 10 PLACE PAN-OF FILLETS, PLACE’ mn L 4

"-1'25"1-11ét'e: oo

33 3 seconds

"‘35 0 (12 0)
28.0, (11 0),

42 o (12 0)
Choaslo. (16 o)
T aal,o-(_zo,._,o) e
©58.0.(35.0). L 1

1.36.9°(16.4) seconds - 30.1-(12.7) geconds * i :91i2seconds.

o ( ) Time to sharpen knife 111 aeconds L TRl .'

t"ote'— This data ‘was collected after the orig:lnal study had been comp,leted -
" filletert A, B and c not being work:lng at r.he time. Ve _'o_.

FISH BOK, GET- BOX OF FISH, GET E;iPTY .
FILLET PAN MD STEEL {(NIFE P

,"','Filleter"'F" 7" Filleter "p'
: . " B h“ l"’

‘ ~‘-",>-26 0 (9 Q) seconds - . .56,0. °seconds

R W IR RN 890 k
Tt 330 @S0y L0 oolallo
25.0 (9.0)7 © BRI
09,05 R LN |

5.0 (12.0) sa:o"":"_.»'
»-’-?.--124 0 (9 0)" f-;_ ,f-:'f_ 69 0
A '_j31 0 (13, 0) o 760: 0", YRRt
S e ey, 79~9---~.--’ SRR |
LR g,00 DN T .
L 3h0r3.0)
Coameeany
© 34,0 (10, 0)..
L2310 13
. 35,0 (19.0)
30150y L
35,0 (17:0)
28.0°(13.0) .
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. v . . i ’
. . W B / . - N
K _. A . o
N . /.
9
i y L X s
l | . . sl
v - B ) B . N ! ’ '- A ° N
4 (:J- e Y:. o o R - . Lo " . ol . P .
-3 s R Overall - Pounds ‘of ‘Baxes of. Fish’ X Time per. Box B Box.- per Haurz Lo Fish 'pet-ana _  Fdllet Per .Houl“
b v *," . Length " Gut~in Fish -| Per-Rout -, - - 2u Minuces . .. . : 76 1b.. . .100 1B. . 75 1b. 100 .1b. 75 Ib.. 100 1b.
i " . -t In Inches *  Per Houry. - 75|11y, 7100 1b. - 75°1b. 100 -1bi” per box--'per box ' ' per-box ‘per-box . Fish- . Fish
* L " ST _‘ S _per box - -per bix ' . per box per box L ’:'— o T - per box_ per’ box
L . - 16 -~ . .48 336 0 a3l e L 3—0\/\\ 54 72 " qos. 105
CE - LA 496 W61 - 4.96 e 5.6 L L A 147 154
g 0 W el C 207 655 173 6.55. BCC RN N 2 S22 7 s.6- s 287 3 189.- (196
p . S22 -815 .86 8.15 . 5.5 . T l4e B8 6.8 19 0 2 7 2m 238
. - "% v 974", 98 9076 . 4.6 6.2, 10 2.;:ﬂ 7:9 - 15 3! . 268 277
Ul 26 1233 2520 -0 C11.330 5 - 4.0 ] 9.0 1y 17 299 ns
- : w28 1293 2 129 - eals sz c10 0 R 333 357
N , ‘30 1452 4 S L T 75 B o 2z 9 - 12 385 392’
N A 0 1 --Based upon mean calculnted valueu uning :he :egresston equltioua fot ftlleterl ‘Crand D (ace- ‘Teble ’ 3-“ . A
- 2 - Allouing 1 minute fa:.nisc‘llaneou; activitiea (get box o! ftsh get empcy fillec pan; place enpt? box. place pan of fillet'.
, o . nhu—pen ‘kn!.[c) b-cveen boxgs of ﬂuh and a5 pereent R.D. F.- (neruoul dahy. fu:igue) alluv-nce. .

v

T4 - Based upon a 35 percen: y!

3 - 3aled upon the average reg

eanion curveu for tlllecerg c and ] (see Table,«:

’ .--4 r.

ld (maximum yield of filleter c minuc 6 percent - mathod u

*ad by Flshery Productl Ltd: )
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. B sl o . ol
to the skill of the operator. -'-', L T

4.15- gpected'-ﬂotm'l Pfoduction Rntes When Fill’eting Gut‘-;ln Codfigh

which interrupt the filleting process ’I‘hese activi%ies nomally take 30
'.to 37 seconds to complete, but thie figure may be increased to upf Yo !01.
' Seconds depending upon the nbility of a, filleter to maintain a. sharp ,

cutting edge on' the blade of his knife._ S

."4gut—in codfiah. Theae results are’%ased upon mean calculated mlues using ',“'

’ xTaBle 1, 2§l:ehowe that:.;
. ‘-The o ee fot filletere B C and D are parallel - have the same
-:'slope ( 0. 11 to —0 15) _ o
) The slope of the cur\re for filleter\qé is 0 e . ‘

-_Only a very small percentage (0 to 35) of the’ total vatiation can .
_;be explained by the variationd}f yield with length. Other factore'-
‘::such as the Qercentage gut in the fish (can vary between 12 and 22 .‘ =
'percent of the total weight bf the fish), qual;ity of the fish, ty;ie
10 of cutting method used .8 :

: 'greater /effect upoa ® y

' "percentage yield between filletera B O and D can be mainly attributed ‘ o

}, y . . . ‘

- - B ~

I,
0

- s '

1 oE the operator, etc, hava a much

/
yield of skin—on filleta Since the

: O S SR f}
Tablel 28 gives timee for miscellaneoua activities (get box of fieh,

n-,——p.],aceiempty_m lace an. of fillets Bha’rpen knife)
; , —-p———E ;

'Iable l 2° givea expected normal production rates when filleting

D

i the regressinn 'equationa for filleters C end D (fillt!ter D being the most

I

T T
Arw'y X

b
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D Notet

TABLE 1. 30-Rating Versus Percentage Yielc\ i Skin-On

" tFilleter C

Pillets for Small, Small + Med

. Medium Size Categories (Yi&ld Appears-to

and

be' Constant) for Filleters .B, C and D

.\ .

Filleter D --.’
Rating Yield

Rating Yield

120

125

-1;0."
127
L t2on

125

Y125

125

- 115,

1125
1257

125 -

42,3
43

Dbz

38,9 -
SR T

i

' Fillpter:

40,2

< 40.0°
42,5
41,7
39,8 -
©.739.9.

L4101

4133

‘ .,;:CDIX'I'.‘Eléti_or{’,:. S L
" Coefficient r ,5._1»".

" . Filleter B

%

. - '

Filleter A -

) 103" ’
1200 .
- 120 .
Cl18 .
108
©115. -
L1200
113
100 .

: '36.1
40.9 .
39:2-
39,6 .
, 40,5 : -
/1325 39070 -
122 739.57  w
7130 35,0 1 ]
,125,,:-'.39;4‘.' B S LI
J0130 - 39560 117
125« 3%5; . 18

135

132
- 135, 40.4
38.5
~128.

130

[

Dif ferent

Rating Yield .

4.0~
38.0

AT
S38.0
- 383
397 2.0
'39 9

R
38 4

A .o
LR

Significantly

~

120
118
‘125

L1150,
11255

" Rating Yield .

o

37.6
-36.0
38.5.
36,7 .
37,8

- 37.8-

125
1130

. 130

;13'_0“ N

Significant at
95‘ percent .

38.6: . ..
38,7
373 ¢

N

#0019
-053 '

060,

3,6 10 ;-;'f_ng.‘

028

kY

yes".

. 0.16 ) yes

Than Zero

‘at 20t 1evei

: faﬁgh’tg@ ':Co.rrelh’t';lor'\ ,'(_:oe_f f icieét : = 0,54 o
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Referring to Table 1 29 and using ‘8 Imean overall lenght of 22 .
inchea, the expected nomal production ratés would be. . Tf . e 33
.. - . (. ' .'.l'_'/'“. ) L .l '
) 1 ,:.'\8 8 box-es of 75 pounds of gut in fish/per hour, 6 “\dr 100 pounds BT g
: 'per box. . ._",_‘ RPN f . RO e
2. ;'231 pounda gf skin-on fillets per hour, 233 whef £illeting bokes R
_’Awhich contain 100 pmmds of gut in fiah. Co R
~ -:(\.;’.'\ -‘,I ‘- .'-n'("..,' _.- X -I —: i . ..""
4, 20 Factors Affecting Effort Expended when Filleting Gut-in Codfish
i ¥ ) T . hY -.'411..." .. . . \.
4 21 RelationMetween Speed and Yield . o A o ;
Table 1 30 givee perfomancen rating and yield value’\ for each g »'
filieter, the values being plotted in figure 1 24 ' These values are R i
for the small smal.l + medium, and medium size fish categories where the - j
‘. FRA
_' average perbentage yield‘ appeara to be constant (see Tables 1 21 to 1 ﬁd : = ;L ‘
An analysis of the af‘orementioned results showa that the cortelation o '}f;_':'," %
) b ’ 4 SRR RE
i coefficie.nt for filleter B is significant at PLO 05.. The reaults ,for g 2T %
: / [ERRCAE
o e " PR I
.,:;- filleters A and D show nc correlation betweqn Bpeed and yield., i N P ;
. :V:_;,.j . N S U e . , . R - ‘ LA § :y
i h . : P I - 3.
L I » L. . L
ey . |
' ;'..: . H“_ : 3 . ; o
o,

L between boxes of fﬁ\ish and 5 percent of thejwor:king time for P.D,F

N

; gtandarda) .' .- : J“’{ )

“experienced £lletér; 'f111e‘:er"c gividg the highest yield of skto~

on 'fillet's') Allowances of -1 minute fok misceliﬂneous activitiea ).

{ '

sllowances (personﬂ delay, fatigue) have been used in calculating

1

theae va’!ues. Themy\a{ Eillet produced per hour 48 based upon a

minimxm eé‘;mmld of)'35 percent. This v;lue is approximately 6 pér-
SN 2
cent below the maximum yield of filleter C (method ueed by Fishety

IR Ry

to calculaﬁe minimum expected yield

°

groducts Limitﬁ - see page32

- ¥

T




T fish, ae they dare ‘awkward to hold and manipulate on the cutting surface (

. small. fi,sh.

< 2oy . v
coefficientiof der;er{ninétio'n '(rz) .shows that 0 percent for —Pilleters

A and D; 167 for filleten C and 287 for filleter B of the totul variation

o ‘

in yield can be accounted for by the linear relationship with rating.

Vork cafried’ out by A.mati_a" (1974b) has ghown ‘that when a fi}leter

"da isked to fillet fishar a faster rate his yleld decreases. 'This is to

1

A
Ie

'be expected since illeting (18 a skill, pmficiency 1ncreaai@with 'th'e

umber- of boxea of fish filleted. 'l'he authot has seeﬁ many examples where

LI .:,_'\

The filleting of extra. small fiah vequires the use of extra caution S

/

‘

“because the fish ate very diff‘icult to hold ‘and there is- the added danger D

of cutting one B fingers or hand The reverse ia true fot Iarge aize

o They also require the use of extra motions to t’emove the filleta. ,

e du,

P

o
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4. 30 Effect of Pilleting Table, Layput Upon Cutting Rate

b ] - . .‘. B .
4,31 Prinoiplea of Hotiou Economy T _" ’
% <. -
- Tbe following are fhe principles of mdtion eéonomy.' <

P

- l.- The ‘hands s}}ould .begin and end their activity in a, cycle' at the )

o 'aame t{me atd, ehd’lg'td work s-iﬂultaneously with duplicate parta in .
o opposite bnd ayumetrical directions. I . e e 'I e
: :2.' :The hands shquld mot: have idle or. ho‘ld time, but’ Af Jlece’bsary,; the
: .,'handa should not have 1d1e pr* hold time occurring- at the same time, .
3 'I'he operatio;\. method should h;;e 'fchel flewesc .number of thérhligs
N ‘ poesible. ‘_ \/ C e ' l .

'. o ST '.'.7 Do i

)’ _'l';'-.' The hauda should not do work which can be assigned to other body o

. s *

: R
e members through the uae of jigs, vises, etc., as Iong as the han&a
have other uork to perform ' ‘;:‘.u'-” o "'i‘j ; ‘"--.', : ;

B

' ‘fom the fewest activities. L " : L . v -
. 6. The work place shduld ‘be arranged to permit Bmoeth, continuous S o
o motions uith a natura‘l rhythm’ B A

<kept to the,l west feasible Eor che work.' (I‘ingers are the lowesu,-
: DI e "o, "
ptogressing through wtist, elbou, full arm, and body ) R

R

The motiona of t:he hands should be alranged to takecjvantage otf _'-'.":':

budy-—member momentum created thrgugh either prev;{ous r ballistic

- activity- . ‘ !_'_ RECERE "')__ o '-'5_ Ty T

9 The number of eya fixations required in an Operation methdd should

B _be‘redgc‘e_c! to_ a’ minimum._, (No eye fi.xations 19 the proper goal)

5 The toola and parta ahould be pre-pusitioned in’ Q“de'finite locht:lon. PRI

','.and so0. locdted that the hands travel the least q{;tatang,e and per—-“__' RN

. The classification OE body members (muscle groupings) used should' be" SN
*.w ‘s v o




10. - The work pattem should be perfomed ,wi.thin the work~ place areas

N S ] .‘lw.' - - :
;' BT S which are considered normal (i e., do not. requite the operator, t:o
\. . .f\ .".; . . ey v ‘A ) , - /' ‘” R . A S . ) -\“ i -
N ,)' oA ,uaé the trunk‘of hie body). R e e .
N R A A : - Co , . R 7
.l o ‘11.' The work place !height ahouldlbe arranged to permit the elbous of R g ,
. &

v thet opetatot to be above the table and allow theﬁoperator eit,her l

i
255

. \‘\ 12‘4 N
R ) : LS .
T \\ s "f the feweat number oanL cle groupings to be used for activating “
.. .1 } the ob_‘lect.. o~ - o ‘ _:_ s N o
I l‘130 ‘ Grav'it}; Bhould be usdd '\'J}?sre"felr Ipossibrle t:o deliver partsl'to the ’
\, . PR ‘ - ~operntor ano'to‘ .nenoveﬂor Qece aside- palr'ts.. o "4"‘” R .-
l;*’-" ’ I i ..:."Jhen ey hat;d oo;ordination dis required fc;r graeping, poaitioning,. '-l, '
_3 . . aasembling, etc., parts in a, simultaneouxs, synnnetrical hand-pattern, L
,; \ k ) the po-inta a!: which a aimulf.aneous activicy takes place should be aa -
cldt ] et}xer as possible. ’ N - |
’ | . Reduoig the totl:al akills anci amou g ,':'-
: ; eperation may be made 1nto an‘eotomatic or macﬁine. operation, :Lf at
B ' ( SR

e s 6 32 *Util;l.zatton of“Body Members ) L e
oy R L ' : ' s a
" R Princilﬂ‘e of Motidh Economy number ) statea that the hands ahould

. s - not habve id'le or thd time, but; if,necessary "the hands;chould not have o R

I
o S :ldle‘or hold time occurring at the same :ime. When filleting a fish, TN
.‘, [P . - <. . ‘, I . i . . : ) : . - o
s '..l n . i Lo " 0 o,
& a Y TR ' .
: e " . C e T AN -
B /’.1 :,‘ . S Yo R T : T o",
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. » . e R y S
I R !



“ae

'iithe right hand (holding the knife) 19 idle during the’ get fish turn ;

v o Wiy
".k Fis a[‘; _1":.;’ k“m’ih“v U‘“an A

".f N _,‘ " - 100 . ; e ,;_.

K

o Eish (small fish) and place first fillet motions Referring to Tables

l 31 to 1 34 one seea thit thene motions constitute 31 to 34 percentg
. ( '7
of the total time tahen td fillet a Eish on-a group iilleting table

o : Figure, L 18 shows get fish and place fillet distances of 10 - 22 inches

ey
-

" motion over the corresponding times for a group table. p_fﬂ”f'_,-,

l_and 8 - 20 inchea fo{;;‘\S inch overall length fish' the correSponding

‘distances for a grOup table being 26 - 32 inches and 20 inches (Figure ;

l-1 12 ) HTM-l motion times based upon the mean valuea-for the afore—

'-l.mentloned distances and allowing 5 pounds for the weight of. the fish

- v —

";fr and l pound for the weight of!a fillet are 0 72 and 0 56 aeconds for ERPa

These values represent ? saving for the individual work station of 33

LT

f' VUL
an indiVidual work plece and 1 0. and 0 69 seconds for & group table. ';ﬂ o

percent for the get fish motion and 19 percent forrthe place fillet j';ﬁ' .;":'rfii

P

Dot
‘,,_.‘_l w,

DR o

Principle of Motion Economy number 5 states thet the parts should

" o,:'

be pre—positioned in a: definite location and eo located that the hands
' travel the least distance and perform the feweat actiyities. Table 1 35
operation 1 (get fish A to £ (pages 105 to'107)shows that for a 25

inch fish (overall 1engtw the get fish and transport to the filleting

Y
oy

:.so that its head is on the rigﬁl with the gut away from the filleter :~} o

'::;(3 60 seconde) This represents a saving of ll percent over the

. v

'I ‘ﬂ'taverage time (4 0fraeconds) for all Of the possible arrangdbenta shown ‘f;?'ﬁ:'

o in Figure l 15 ’(pages 24 - 36) = (see Tab1!‘1 36 for mlculated MTM-

.'E?"a, AR SN R T T R _ U
- aotton tme L ERR T4 UF

' ',:tab}e_motion time ia a minimum when the fish is oriented in the fish box ;,"”. o

WasifeTank
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Seconds

,Actual‘ﬁéan Time

(STUDY: 1) -

[

'NON-INCENTIVE,

i

";xActu§i~Tihé,fSécondé_”

" PABLE LAYOUT_-

31’ TIME-MOTION® STUDY -OF FELLETING ON A‘GROUP

1.

L TABLEY

i

R L

EPEER

i
¥

et f1sh - Do

N

2,272

4,373
0. 904

:ffqﬁ§ fé:§€:§ide-:~f.;.'
;;(hQad.pg_nfgh;):-.f..1:

* Place first'fillet’ ™

0.620

Tyrn fieh.

':.4;

3.582

‘fcﬁ;fséponéﬁaiﬂé.:f-.

(heddon left) ~. .

T s,

%

0.4, 0:4, 04,7025, 0.4, 0:4

. S",

. 1.0, 0.45 0

5
5.

‘Plage second fiilet .. -

L

0.485

N

AU

. —

N

L

gfiah?f-Gﬁf—in;trap'ch,;éxhgiiedéfi@aliﬁy;‘:

Rating =113~

.~~Sk111. = Excellent.

. .Operator -

7 (Filleter:1) :

... Effort .—'Excellent ~
~.“Experience - 20 years. -




e
-
g
H
€.

e Morden
"'1,!£.:'qet;f&sh R

:J°'?. Cut firsc side

b, Turn fishi L

.fSL"Cut'Eecond siae

[ '-Dl'ita‘.oh fis;Hf'a-rl{d "fillet;_e'r: . At

" TABLE. *1l,32 -

2 h
(head on right) "P.,- 8.

BN P Place first fille: C 102,105, 1id,
ST 1.7, 1.3, 1.5

. 6.3, 10.
; I"(head on left) S 5.5, o, 6 7,

=

07 04 05

.t - R L Lo

e ._Place second fillet ‘

- L
Fish - Guf-:tn trap cod, soft texture.,
4

U}// fActu;l-Timé{fSed@n@s;~; i-".' . !

TIME—MOTION STUDY oF ILLETING ON A ‘GROUP.,
TABLE - NON—INCE"IVE (STUDY 2). -

Actual Mean-Time

; 1-0) 1'1; 1‘212- 0)1°3)1'21 1-5; '1-0,

UIO REW S

. 1 9 z 0, 2. 7 1 5, 142, 2;1;‘1.8, 3.5,

768.6, 6.8,77.3; 6.1, ‘8 85 7.1, 6.3, 7.0, 5.6,
[6:5;.6:3, 1.8, 645

o.s, 0 5 o ;,ohs. L co T ..

-f- _-24..8 _..'I:D.l_:j'lES » R- - 16 -29 inches,

;Ope;a;q;.,- Rating‘- 100 . . T
. < .. Skill'='Good " L -
<« Effort —'Good” LT B
S Experience -7.- 8 years., A : - _ . *
R B} - "' N ,
. = e - :
a o)

l'3-5.:“¢ _x.;_: -:;4:E E.

Seconds

4.048

- 6.648

A

1.363

1.981:

7.005

0.514

.= oT-




-(( .‘.':.4‘,- X I R - . SRS

SSDL T e T s mams 33 LT OF e ResULs oF TamE 131
E . S R S : (Mean 1engch of fish i?.l inehes)

h: - l.ﬂf':f '.+}‘ LT T '_ff " Mean Time = "?v'f'rsfandafd ~'?' 7 Percent of ~ Normal Time
e Lot s 7 Motiom. T s . Seconds © . c.Ramge’l! . - “Deviation - . . Total.Time . Seconds
._';.4 .. -\ ‘._ -- - o s ) _-' " E . . X . ,_4_ . - R e A AS vl R

' i#dl w

'j{;;;“»cec fish f,';;*:; v Dlmara e LS n 00480710020 18.6 2.567
SO UT 2icut £trafetde ¢ w373 3055850 U oisel a2 tas 4961 o
IR -(head on right) SPUEE o AR
R Srwl Place first CEillet, 7'1“3;b.9oh or0.5-1.2. 0w F0.d8. L 0.21 . 106 1.022
i T4 Turn Bien Lo 0.6200 ¢ Q,5-1.0,- [ - (0.24:70.0.39 . . 5.1 0.701
Uwv D - s, cutsecond side. --.,.' . 3.582. . 2,725,701 0.79--70.22° 0 20.3 . 4.048
ey L _(head on left) P B ST ‘ '

.~ 0% -

,_Place second filletf. © . 0.485 10.3-1.01% ¥ 007 035 4.0 " 0.548

o ETBS I St
f
o0
.

';' Normalized Times ?”-} D "‘,‘ h S }"f.:;ifji PR
:11, Time to Eillet at’ 19 inch (overall length) fis .13 827‘Eeéona§" o ] I
: 'Time spent in -Productive Activities (2,5). = 8 89 seconds .(65.0 percent) Co J
R oL (', Time spent in Non—Productive Acti({ties (l 3,4, ,6). = 4,838 “seconds- (35 0 percent) - ¢ o
ST Time bpent in Operations 1 3 and 6\-= 4 137 seconds (29 9 percent) . ‘ e

v "“f,_fj Normalized Filleting Rate A.f f} DN

Number of fish pet hour = 260
Pounds of. gut—in fish pe: hour - 544 /”\hi,/

n - . R . - -

TN

- "-"~?¢T”;;f'.~-¥f5_7l“f B SRR ' L I

e ' e N StEne
: : L L
. . W . . LN N - M



Bl L A T DU :
: i -,,.l -‘.. L B - PR ,TABLE 1.34
; N .
| T oL L Mean .Time
L S ' Motion S ‘“Seconds
ey s T et e T e
T e T AR
i -

iy ;L-.‘:-Gec fish |

-25"Cut first aide o
B (head on right) ST

”uplace first fillec-‘*- .

~— ..,_.

T4 Turn fish 1.981
Cut second fillet . 7.005
(head on left) T
Piace second fillet‘ﬁj‘i;;',"g.SlA

Normalized Times e

Normalized Filleting Rate ,”.' r':ut.

“:Number oE Eish per hour = 167

- aloa

6648

1.363 -

i

¥

- ANALYSIS OF THE RESULTS OF TABLE 1. 32
(Mean Iength of fish a 24 81nches)

=N

) '2,;8.-5;5..,;_'.-

i4.728.0 .
Cdaomsiol

' 5.5-10.3

e

040270

_ Percent of
",  Total Time

Lo Scandard T B
-Rangé. . Deviation 8.

0 80

.f_b.zo'-
"1 oz" 015

. 18.8

"30.8

. 0. 19 . 6.3

—\\324}5

* 0. 18/'

: o;éb;[

1.2-3.0 "0.48 9.2

11,23 4 32.5

°0.097 7 0.18 2.4

et
¥

,_:- Eime to fillet a 25 1nch (overall 1engch) fish =: 21 559 seconds
'7“Time spent in Prodilctive. Activities (2, 5) =13, 653 seconds (63.3 percent)

.. Time.: spent in” Non—Productive Activities (1 3,6,6) = 7: ‘906" aecdnds (36 7 percent)

ig.Time_spent in motions 1 3 6 =5, 925 seconds (27 5 percent)

A

‘Normal Time

Seconds
5.048
6{648

1.363
1.981
7. 005

0.514




Operation Describtion'

TABLE 1 35

H'I“(l ANALYSIS -'_f' Sheet No. 1

qu Filleting (25 1n., gut—in and’head .onj maximum yield cut} -

FRS \

-of 8

'ﬁ‘:jfbé:cfiptiQﬂ[

. - “LH‘“’

Deépription . -

Head on

Opetation\l ;:

R
”535;

V. .

D
3
Urb-w_

>$>&'#ﬁﬁy£ﬁl>3f$

':?Reach for fish

- and eye:focus” - & . _
] ,?Gtasp fish T RS GbA
" .Apply’ ptessure e
" "Move-fish to table . =

":right, ggt toward filleter-_'

right, gut away from filleter lztn:;;f;:”'u"

MRlOC

Eye travel. (45 degtees) ET “and EF

© APl

‘Reélease’ ”g-‘ - . _' -;RLl.T

. Reposition hand - Ut URSE- .
" Regrasp.fish - N ¢ A
.. ' Apply pressure’ AR .\ - S ] i

S : " ' ©.100.1 . -TMU

L.

0
[0}
L 0
4 . 1.66:
g ~ L.07° %
R - 1.08 .
- S e ALi09
ii. . B. . Head on
1 Cver
- - 'Bj1.02 "
Vel : 71,03
a7 1,05 -

et e .
R S R
% o BBl e,

:Rad1mrfmh

1.3and eye focus L . R . N
- "Grasp fish .. 5~% L L GLALE
*Apply preséure - - N T

”:}Move&fish ‘to taple - .
"‘Weight factor (5 lbs )

Eye- travel: (45 degrees)

- . ,i"laB:"':
B -Weight factor (5 lbs ) R .

/'..

Get fish and transport “to. filleting table

Idle

seconds

It R lIdle
20.2 L
v 16.2 -
29?6 ) T
"li;;' - -

("B" continued on next page)
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MM ANALYSIS et - Sheet Wo. 2. of §

'I‘ABLE 1‘35' '

Operation Description 'Cod Fil].eting (25 in., gut-in and head on; maximum yield cut)

ac

o0 aa.
e

C.

C L~

Q.aa
Bl N

COoO0O0 VOC.
,,-poo.\:axg [V

~ P . LT : ) ‘ L R . o C . . N .

‘No.” - Déscription . - S ©CLHlL - e, L TMD RE . Deacription
e t AN - ‘ . -.. .. - . ) - I8 ‘
. Rel b . . RL1 .7 - 7 o : '

6 ) 2
7. Reposition hanq L . T
8'._ " Regrasp. fish- S T B2 TS5
9. Apply pressutel ‘ SR ¥ 0

S C 1094 T - 3 :
T l . R 3 94 seconds . -

Head on left, gut t:owar,d/f'illeter

0 1.01 . " Reach for fish, Lo . mac o el U - 1dle
-1:02, _' -Eye-travel. gz degrees) N S E - : : .

) - and’ eyé ‘focus. . - I
. 7 crasp fieh . - CGAAT . T 17,3
Apply ‘pressure . . - - CIAPT 5 CL7 162

.‘Move Fish to table L "M27B -T2
* Welght factcr (5. 1bs) . el
Releasé . . CRLL T
Reposixion hand B o R6E .-
Regrasp f1h , . - - 62 -
Apply pres;}re

'.-

T o ) . ) . 121 9. THU
r',‘,.ﬁ. S . : ) ’. T -.:.= 5 lo 39 ) sec.ouds =~ R

Head on left, gut toward filleter, 3rasp by tail

1. - -Reach" for £1sh” HR13C - e 14
2 " ..Eye travel (72 degrees) A
,' and eye focug. - v .- . . ET ‘and EF s 20,
_Grasp fish I > Gl;A oie 7

O
.0

'. : : ' ‘ ST o Toenll e el el et N *%‘ﬂ“"::\u”‘fmh» f

- 90T -
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N
l
|
N _“-. TABLE 1. 3(5

- Operation Descript on:

" MrM1 ANALYSIS

/

od Filleting (25 in., gut—in and head on; maximum yield cut)

[
~
o
:

N

Sheet No.'

3

of 8

.éwqh"' R

,‘U U“&’ﬁ .
e

o
U

‘ﬁo;\*-ig.

~De$tr1§tion

LH

Description N

R
e
co. |
we o

eile.

F Q000

O, ® N0

.

s

. Apply pressute
' Move fish-to taﬂle
'Weight factor (5 1bs. )
"Release e
U'Reposition hand ~
ﬁ'Regrasp fish )
-Apply pressure

ca -

? . -7

' E.. Head on left; gut away f%om filleter i

~ TE1.01°
"L E1.02

© E.1.03
E 1.04 - -
E'1.05

’
[eg RN
SO ®ENS

" - Reposition ' hand

L'Reacﬁ for. fish

" ‘Eye travel (72 degrees)

- . and eye foc .
- -, Gra: -
" App pressure

‘Move fish to table -
.;.Weight factor (51bs.)
-~Release.

- Regrasp_fish ;.
-.Apply pressure’

- . G4A
qun;_

RL1 -
RSE -
G2.- ’ T
AP2 | -

. ‘ 4“19

lﬁlaq”a"

ET and EF ) s

Hove o o wiwN T

(114.2 T™U

“.<74:11 seconds

T18.4 )
27,37

o

O UNNFOO S
o v OGN W W

H.

116 '5,” TMU .
,secogds

‘2'2*&‘

g
Idle

- (0T -

1dle

B

[ nzd

3 ,\-”?a- g




(continued on next page)

-

N
Pe - \ ‘. TABLE. 1.3% MTM1 ANALYSIS  # -’ .  Sheet No.'4 of B8 -
¢ - - No. " ‘Description b LH TIMU CRHT Description —
o T ¢ . . ey o - R
o . * Operation 2 - Remo'\,rg’:‘?the '_fi,rst-‘fi];l,e;f .
A - . -2.0Y - - Hold fish“in position 10 6/ APZ : Apply pressure with blade.of knife.
SET PP 2,02 . Hold £ish in position - . 8.9 M7A ¢ ":§lash cut behind .the.gill cover.
I EEER I S £2.03 Hold £ish in.position - - " 6.8" , ' Turn blade of knife 120 degrees to
- e ~.._~._'_._._,A A S e e T ¢ c : the—ﬂght—" S e —'-__—‘_“
o ~2.04 Hold fish in position -Gut 'along back of fish to break in :
- Sy e o o the. lateral line. T
A T L T e .. Weight factox (7 pounds). .
= s ©.2.05 - Hold fish .in position . - 6 5 . . Apply ‘pressure to tip of the blade !
A T S . DR LTE . 7. ““f the knife. =
. L. - 2,06 "Hold fish in position 8.0---: M5B “Push knife through flesh. ® -
i '; e S ) : . oo 23,5 RN Weight fact £ (7 pounds). )
T - 2.07-. . 'Hold fish ‘in position - . 8.0 MSB Move blade /of knife through tail
Ly o7 o oo o ’ : P portion of fish. '
S T T o ) 4.8 .- - . Welghr fapror (10 pounds).
i ©2:.08. . ‘Hold-'fish -in position 9.4 .. '1‘\ Turn blade of knife 180 degrees to
. [f E R ) . ST :he lefr.
3 T 2.09 . Release hand . - _RLL- I o o7
o L : ,Reach tovedge of fillet R4A - °.29.9 - M7A Moye'knife to new location.’
- ‘ i 4 Grasp edge of fillet G2 T S b ’
SRt IR - -Apply pressure AP1 ) . LT
L L 02,10 -Lift. edge of fillet. M2B 4.6 . .
: P 5 & § Lift edge of fillet M2B - ~10.6 [ AP2 Apply pressure to blade of knife.
b ' - 2.12° - . Life edge of fillet N M2B ~ 10.6 _.M8B Release fish| flesh from backbone with
K ' . . KR ’ R : . blade of knife.
‘\i . : / . - 2,8 R Weight factér (5 pounds), -
B DA S . - . : 1 f
. § . a ‘1:( 2 . N

- i ’,
-
3
k4 ¢
. .
v ~
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e .- TABLE 1:35. .- MTML ANALYSIS * . . . 'Sheet No. 5 of 8
EE LE TR . A R N t 7
“ S No, T Description LH © " TW..l. _RH.- .. .- Description

e TR2013 'Lift edge of. fillet " M2B - . 10.6 - 7 'MBB: .- :Move blade of knife to new location.
3 Ch ST LT enls . LAft edge’of fillet M2B 10.6 - .- _AP2: . Apply pressure to blade of kaife.
‘5? STuL 2850 CLift edge of fillet " M2B  '8.9:% . M6B ' Relesse fish flesh from rib cage
- o B T oL C » R .0 - :%ith blade of knife.
c e T A ) 27 "_";-;‘V_We;glpt:‘ factor (5 pounds).
Al 2,160 Life 'edge"of:fillet : M2B - 10.6 - ~ -AP2 .. Apply pressure to head of the fish N
o T T S ) o " 'wifh the blade of the knife. :
RN VAR N Iy R ~Tear fillet. from rib M5B - 15.2° - - iN . . Apply pressure to head of the fish
e T "© --cage of ‘the. fish - - N "-;:; ~- . 'with the blade of the knife. "~
_jdeight: Factor 3. pounds) 2,00 T T -
. . § o ‘ _ 2071mu i
. A s e 7. 46 se.conds:" : :

~ 60T —

Operation 3 - Place fiirs.l;:fﬂi_.-l}:él-: . - -

Sy

3010 '_Eye t):avel (24 degrees) ET and -EF'- gIgt R T Idle /‘/ R
.l Lo T L e and . focus e T ’
. ....B02 - Transfer fiflet'to'pam - M20B° . 18i2 . <. - 4
R A T i Wedght factor (1 pound) . 1.0 -
. 3.03 - Release fillet RL1 - 2.0 : -
9.2

&

Cile%e. - 3,04 -, Return.hand'to table M206 . 19.27 .
[ oL L : \ ' 47.6, TMU

~, _ 1.70x _S&'-f;,ohd‘s‘ .

et e = I




¢
- . S N . o _
Y ' . »~TABLE 1.35 MIML ANALYSIS Sh _t\}ﬂ%f of 8
:.:' S . - “3:‘7’;" 1._:' .
; " No. . D_e-s'cription S ) LH : - TMU - RH o Description
. - N v Lift edge of fillet . M2B o6 T
: e : - -.5:08 Lifr edge of fillet.. M2B - - 10.6 . AP2--  ‘Apply pressure to blade of knife.
) T 5.09 Lift .edge of fillet “M2B . 9.7 M7B.. . ‘Reélease fish flesh from backbone
o R SR - ; T - . with blade of knife.
75, el . . 3.2 . . Weight factor (6 pounds).
L 5. 10 -Lift- edge of fillet . M2R 9.7 - H8A Move knife to new location.
51T Lift edge of fillet - M2B ©10.6 - - AP2" Apply, pressure to blade of knife.
; ©T.5.12.7 - Lift edgé of fillet : M2B . T 9.7 M7B ‘Release fish flesh from rib cage
o S . : - T -with blade of knife.
S S - D32 e " .Weight factor (6.pounds).
5.13. Life edge of fillet M2B 10.6 . .AP2 " . Apply pressure to head of fish.
5.14 . . Tear fillet from rib | . .~ M83B 10:6 . .. % .. ° Apply pressure to head of fish.
Weight factor (3 pound 1:9 R - ‘ ‘
- 5.15 9.4 - T. Turn knife 180 degrees to the left.
5.16 : Li_f: ed'ge_‘ of f_illet 8.9 . M7A .~ Move knife to new location.
~ 5.17 “-Lift edge of fillet . R 10.6 . . APZ Apply .pressure to bla¥e -of knife.
5:18 Lift edge of fillet i1.s . M9B -Release flesh fron; tail portidn of
: : g - . fish.
. " 5.2 L 'Weight factor (10 pounds).
o 231.8 MU' :
B ’ ) .8.34° seconds
- . / .
—_—
¢ -
Yo . . ~ - L
EAR S Gl

- 01T -




"" TABLE 1.35 . ' - MTM1 ANAL';SIs:' " - 'Sheet'No. 7 of 8
N ) ] _No'. S ’ . ‘Desériptionl LH . ™ . - RH - ' _ Description
‘ BUERES . o - T e ST '

d L T - c " Operation 4 -~ thn'f‘isl_i:- ‘V‘ i -

‘ R 1 - % idle

2.0
c16.2 o
: W 15.2- . MISA .- Move knife to tail of fish.
S < AL04 - Turn fish . . | . M27R S22:67 7~ T - Assist in turning fish,
o+ - .- 'Wedght factor (5 pounds) ~ 3.4 0 0 - S . ~—y
. 1

-
o
=
1

‘4,01 .  Grasp head of fish .. Gla -
: Apply ‘pressure - APl

a s e REETIRE RS b

o o ;2.11';; seconds. ! i
SR R .. . Operation 5 - Remove ‘the sécond fillet

Ty 5,01° Hold head ‘of fish © 10,6 - APZ ' -Apply pressure with bade of knife.
' 5.02 - “Hold head of fish ; : - 8.9 - M7A - ' -Slash cut behind the gill cover.
5,03 - Move hand to new : . . ST '

o - N location . M10A 21.9 - . Mi6A -
| ST : Apply. pressure Ap2 : — L :
) /l - 5.04 °  ,9Hold fish in position . . .10.6 - AP2 ° Apply pressure with the blade of the

. } .:‘ B - - \ ) "‘ ) . ~ . Lo C . B .kﬁife.’ )
.t .. .5.05 ; Hold fish in position 1 '.M16B .. Cut along back of the fish to the head.
v S ' S ) : Weight factor (7 pounds)
: -~ -

Move blade of knife to tail of fish.

-~ " .Reach to edge of fillet R4A

I . Grasp edge of fillet G2
R Apply. pressure

8
5.6 .  Release hand . RL1 N
T g9 . M7A- . Move knife to new location

>

' . . . - N ) i ¢ \
e - o - o ) h . Lo ~ f{continued on next page) v
_ . . - - " . a
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TABLE = 1.35

MTM1 AﬁALvsxs;:

Y

7 Sheet'No. 8 of 8

Description

e No.
E

e 6,01

SR 6,02,

-

. E&e trayél {24
and focus ¢

Transfer fillet to pén
-Veight factor (1 pound)

Release ‘fillet

 Description ) -LH

)

»

~

dégéées). ET.and EF-

.MBB

RL1

0.73. seconds

6.

.'m-

1

o
SREE2

1". : . ...
2. ‘e -

20.4 TMO °

Operation 6 ~ Place égcoﬁﬁ’fil;é;f. 1-:

-~

. Transfer skeleton to of fal shute.

v




365 - ANALYSIS‘ OF THE msum:s "OF MTM—
EVALUATION ‘OF 'COD. FL8H FILLETING- | |
(25 mca OVERALL LENGTH GUT-IN FISH)

¥ ! v
» .
-. “t - = - r.
N .
[0 )

R "T;hhe",' “‘Percent 6f T

"'_I"Desc'ri‘gtibn '?'. v . (Seconds) - - Total fime °

.‘-.Get fdsh and’ transport . l;05 o 16.6 -
- to; filleting‘ table N

. Place the first fillet B 'l:.‘.?,',(.) ool 70
"‘in the filletapan SRRV .




Rl

- travel angles of from 45 to 72 degreef depending upon the orientation

L

’:'- would also réduce eye foeua for the reach for fish motion (0 26 seconds)

<" " Principle of Motion Economy number 9 states that the number of -

y

eye fixations feqhited “in an o‘pératiojn"rhethod ‘should be 'redueed to a

m'inilimm T'(do eye E-ia'mti'on'a -is the pr'oper "‘goal').’ Figure 1.26 gives eye

- .,

' of the fish in the fish box,_for the reach for fish mot:ion at an

individual work' place, the value for transport the fish to the filleting

.

surface and place first: and aecond fillets motione being 24 degrees (Figure 1. 27).

S

The corresponding eye travel angles for a group filleting table

:":"‘ o \.v_' '. o C e

’ . LT

B N L T

.

RANN

individual and group filleting t:ables are l 34 and 1. 72 aeeonds, the

,,,.

N “

value fof: "the individual table representing a saving of 22 percenr.. _ This R .: .

E i NPT R -

S saving oould be further reduced by orienting f:he fish in the fish box -

.‘\- v ,‘ . A ’ LA
g N

Table 1 41 showa that for ‘an individual incentive table the time .

A a

: apent in miacellaneoua activities - place pan of filleta, place empty

v

fish box, get box o£ fiah, ger. empty fillet pan and aharpen knife - is

30 -40 aeconds. Thepe operations (e

performed at B normal Tate by all filleters. Table 1. 2& sﬁows that if

o

ne allows 45 seconds (0 67 minute) for these activil:ies, they can ,

o Using the formula TMU = 0 285 X: degrees, rhe eye travel timé ~f\or'."_.‘,} ST



FIGURE 1.
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26 - .TOP VIEW OF -THE INDIVIDUAL INCENTIVE
WORK: STATION USED IN THE STUDY -
INCLUDES EYE TRAVEL (DEGREES) DISTANCES

FOR THE GET FISH MOTION

""’Pé'st
FoR

h Scale 1 :anh

‘ .
-I'l -I '
k2
<
e LI e ES

.JON Boov o
GeT: F'lsﬂ"
MO'HON" oo

=10 .1.n°h’¢.9.-=

Pom-non Boov
Foq Fu.LEﬂNG

S

tas

Jex

e,




- 116 -

FIGURE 1.27 -' SIDE VIEW OF THE INDIVIDUALJ INCENTIVE
: STATION USED IN THE STUDY™= INCLUDES EYE
\ ' - " TRAVEL (DEGREES AND ARM REACH (INCHES) . .
: . DISTANCES FOR A 69 INCH MAN
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C \
FIGURE 1.28 - SIDE VIEW OF THE GROUP FILLETING TABLE USED

"IN THE STUDY - INCLUDES EYE TRAVEL (DEGREES)
" AND ARM REACH (INCHES) DISTANCES FOR A 69 INCH

,'? Eve

2 Mg ||
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3 : :
* 1

N\
Scale' 1 inch = 10 inches

Note. T!‘th not to scale s
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- \ Sotos el .~ . .: TABLE 1.37 '~ NOR_MALIZED PRODUCTION RATES AN"D_"COST_ ~OF: FILLETING

. e T N L C -'1'.'f},'~"Percentage of’j_‘  Labor Cost in Cents ’ o
3 B e DS R S <oos U .. 'VWorking Time- - ' Per Pound of Round

’ . e “Overall .‘_'_Lqﬁgth:_“','-_ . Time ‘per- Box: . lexés_pér?'{'_ . Hiscellaneous'.-".' Fish filleted -
= PR .. .Tiches - = - Minutes _ .7~ Eight Ho’urel' _'.'Activitie‘sz_'_i No_Bonuss_ _
S s ,'Lw:-,éa S 1.06

fagio DS eier - to s e AT

o waoar T ey L e ST R T ol

o 25_;(').-. '~ : : " ’ - 4,627 B 91

o
»
\Y=]

T 811

o 26,9 v

s 2609 B Y SRR 5t SN 6.2 0.22
“ RO Y5 AN 15 § (R 1277 R api T - 0.20

B A Allowing 0 67 minuCes for: miscellaneous activicies.

.,

C 2 - Get box of fish get fillet pan, place empty box, place pan of fillets, sharpen knife.

- B . '
o . . -

3= $2 50 f:l.xed\rate per hour. T - " ‘ .

-

s
e DR
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2.

2l

account for between 4 and 18 percent (depending upon the size of |,
“ the fish) of the total working time.

4, 34 Comparison of Group and Individual WOrk Station Fish
Filleting Tables B . . e

A comparison, for codfish having an overall length of 25

v ~

inches,' of' the breakdown of the tines required for the various )

, filleting motions fcr group (Table l 34 - measured values) and . .‘ L

individual work station (Table 1 36 - Icalculated using MT‘M-l tables)

C .valuea fot the individual mot:[ions. In fact‘ the to‘tal time taken

M

~to fillet 8 cod ond group table appears to be 2 86 seconds 1esa

than at an individual work station. One would expect the times"
» N ‘ .
. taken ‘to remove the fillets and turn the fieh to be indepa’ndent

-

. of table design (elbow heights the, same) the get fish and plaCe

_ fillet moti(;ns, being dependent upon distance of travel having
,1v.t~he greatest influence upon the tabulated values.l‘j : IR
. If ‘no other factora were ‘to- be taken into cpnsideration, :

there might be no benefit to installing an it}tlividual work

"" atation filleting table/in a fish plant (especially when one @cm-

siders the extra time required for miscellaneous ﬁctivities =,

Table 1. 41) S T R L R

s °,
S RECIE- TR

'-Ifilleting' tables EhOWS only small differences in the tabulated :.',_‘ :_‘

5
i
i

N i Lo
PN e e g
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4.40 SE’ﬁfiﬁﬁiﬁP AN INGENTIVE PROGRAM FOR FILLETERS TN A FISH PLANT
.'A & N
4,41 Factors to be Considered When Settinpg Up An Incentive Scheme
fox Filleters in .a Fish Plant

The main objéctive of every Company is to make a profic. A

ST

ST

=

major factor affecting thé cost of processing raw material in a

fish plant. is the labour cost of filleting, trimming and packaging.
‘-,T‘nis cost is directly related to’ Eish size - smaller f£ish incurring
- a higher processing labour COBt than larger ones‘ AA,- Etchegary,

- Vice-President of Fis}'zery Products Limir.ed is quoted 1n the January

' .‘12 1976 issue of the St. John .8 Evening» Telegram, as saying that :r_’ '\‘

LT o

- r.he smaller size fish meana incteased costs in the labour industry..

- In th} mid 1960 8 it _,}took about 60 flounder to make up 100 pounds,

'wheteas today it. takes between 110 and 120 to make the same weight, o
s Hdrris (1974) givea the following cost breakdown (for the year ending
oL B . - R ; :
R July 30 1974) for filleting flounder -

P P 2 .
: - . R ¢ : oy . R Lo

G

S . g’ " Costof fish- (30% yleld) ~ - 40¢-per' lb: IR

Cost of'1ab6ur' S IBe per by (231)

"'Fixed costs L S "11.5¢ per. 1b.

R I"-Mate:ials i 2.5¢ per 1b.

'_._ShipmentA angl- m'alr,llz'e:tilt_i:g ST 5.75¢-§ér '—lb.' .

" Miscellaneous z A 0. 2“5‘? PEr 1b'
S O ) Cok - 78 78.0 ¢ ¢ per lb

3

e IR TR
. it e



Because of 2 smller number of fish requir=d to make up -
5]
100 pounds, 1t would'be expected that the labour cost per pound

of cod fillet leaving a plant would be lower than that for flounder.

© The major factors to be taken Into consideration when

-establishing an igcentive scheme _for filTeting cod are:

1. Size of the_fish—

2. Working péce bf the filleter |
3. -Quality of raw material ) )
. R Lo ) .
LA uality of workma.nehip o e T
5, ;Conditions of the work environmem:..’
442 Proposed Procedure for SettingJ_'.An'Inéjentivé‘Sche’me"fnr .. S

"z"industry. e

TR TR

Filleting Fish - '

The r'féllqw'ing"i's ‘a proposed procedure'_._for' getting up an
v .\' - N

" incentivé scheme in a fish plant:.

1. Establish relationship for angd, between size and output rate for’
LN A

.the specie and range of quality of raw material being filleted.
\

2, Establish relatianship between speed of cutting and ydeld for a
numbet of operators 1n the plant.

3 Selett apeed - yield relationship cu\ﬁe for che average Bkilled

o op erator.

4.‘" Establish a matrix of speed versua yield as show 1n Figure 1. 29.

,_“

s, Est‘lablish speed range of 100 - 140.1

6. 'Establish yield range based on: the * average skilled operator 8

' speed - yi.eld relationship -'f _ L ' ' B

N

; (D ‘Since most workers in industry rarely work at” the 100 performance '

rating. it is- suggested thgt incentiye pay ‘only: be’ given’ for
performances above llO.V § “Performancea above 140 rarely occur in 'j

&

)

0

f

ETE

A ERAE -

&
B4

o
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7. Observe yleld values for 140 rating. This will be Lowest yield
the average operator gives when working at top of',sp'eed range -
for example 3I9 percent for gut-in cod.

8. Observe yleld valGe for hormal rating of 100, This will be the’
yi_etld which the average operator gives when working at the n'o/r\mal

pace - for example 42 percent for gat-in cod.

~
»

9 _Ea'tat?lish hourly base rate dependent upon job classification for

‘E,.',l‘.‘

S pa}'ticulér type'of operation - for example $3.00 per hour for

filleting. _—

s\

10 Establieh proportion of incent:ive t;o be given for speed as against .

yield The normal cxiteria to'be used here 15 the relationship
between the labour'. .to material coSt of filleting ’ Preaently, with
an hourly, _pay raf:ei- for filleters of $3 00, the labour cost of

hrpc_l_ucing.l“lbl. 6If"ffillet (skin—on) varies betwaen 3/4 - l¢ per lb
‘ereﬂding epén-i:he gize of the fish.' In coxppgrison to this, the ‘

. mate'riai cost (l1¢ per 1b. round fish) vari'es Bétween 25 to 30 cents
per pound’. It is therefore, logical that an 1ncentive system be '
‘based in r_e’lation\ﬁto the above criteria of labour to ma_terial.cost

. oflfillet:'i.n'g. - | S . e L
11. Ot‘ner ar:l.teria, Buch as quality of workmanship,r shOuld also be

included 11:1 the formula._' .This depends upon conditions of the work

environment and the initi.al quality of the input material (see Figurel 29) o

/

Table 1 38 gives the reaults of a Spot check on some filleters

w0rking at’ the plant used for this st:udy. Aa can be geen from

this table, the quality of workmanship is. quite y’ariable (filleta

leaving the filleters are: not il)spected for quality of workmanahip)
' . R P ,-

’ P X . . N .
. . . A PR o ) S 4

ERTTIRRVRIRNEN BT

ekt

14
e
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. ! ' M \
FIGURE 1.29 - INCENTIVE MATRIX FOR FILLETING CODFISH

FISH SIZE =
FISH QUALITY =

'Wag"'e.' rates per hour to be =
placed in these boxes




TABLE 1.38 ~ SPOT CHECK IN SUMMER OF 1975
ON QUALITY OF FILLETS PRODUCED
BY FILLETERS AT THE PLANT USED
FOR THIS STUDY

(Fish being filleted = small gut-in cod).

Filleter Number of Number of Defect Defects per
Numbexr Defective Fillets Free Fillets 20 Fillets
Fins .Black Belly Other
Nape Bones .
-,
1 3 1 - 5 35 -4
2 1 - k - 40 . )
A P 40 g
- o IR .
4 10 - - ) , 30 -6
f . ' ', . o
5 1 3 - 3 35 A
6 -~ 4 7 35 3
i .
7 ~- 2 1 - 40 1.
/
8 3 1" 1 - 40 ’ -3
9 - 2 3. 5 34 .5
10 - 3 I - - . 40 1
. : ‘ '
11 3 - c 2 - 35 3

-

R e SN

DR ST % R
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w ,

It d4s true that one should éxpect a certai'n nunber of defects
(cheaper to remove by trimmers than filleters - fillerers being
paid higher wages), but a large number will result in Incréased
production costs. The answer to this problem lies {n the

ti‘dining.of filleters ~ better and more intensive instruction

in manipulation-of .the knife g0 that defect free fillets are cut

‘from the fdish dt_xi:i.ng' the f£illeting operaltion,. A close look at

" the design of filleting tables would also help improve this =
. - ., sdituation. S B

. . e o o .

Such an -approach to an Lncentive system 1s considered.to bBe '

"

just and fair boﬁh to mapagement and ‘workers, saince mos'_ﬁ of the .
i)résent systems of payment in fish 'pla.nt'a do not consider the

relationship of size with standard output rate as well as the

relationship of speed against é;ield.

S

+ . g
EREY TS AT r.».';._f':«v';ﬂ'ijp‘-

g
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5.10 CONCLUSTONS AND RECOMMENDATIONS .

'5.11 Objective 1 ~ Effect of Overall Fish Lenpth Upon Input
. and Output Quantities and Percentage Yield

This study has shown ”chat there was a linear relationship .

between: - . A rL
: .

1. Overall length in inchee and iopst as pounds of gut-in fish

) . per hour (input increased with length)

f e

P | .
) T2) Overall length in inchee and number of fish filleted per hour -

(uumber decreaSed wit‘h length), )
. .. N . : . N ) 4
- - . 3. ,Overall length in inches and pounds of - skin-on fillets produced

)

per.: hour (out‘puc increaaed wich lengt:h), Co I -

A Ove,_rall length and percencage yield of akin—on fillecs for 2

o P . s

\ ' ' © of the 4 filletets uséd: in the study (yield decreased with 3

« , length); . o R "'Qﬁ

-

and that these relationships were significant at P < 0. 05 . o o

. ' . It. must be, remembered that the above are expsrimentall§ derlved

. t i

empi’rical relationships and that’ they have valid:i.ty on]:y over the ]

. range of fish lengths used In" this study. ‘) o T C L s
‘,' i 5. 12 -'Objective 2-— Effect of Experience Upon Inputoand OutLuAl; _ ’
" ( Quantities and Percentage yleld - . .- . . e o
o . "'-"' It has beeﬁ auggested that ehe’n.ﬂsetting standards for industrial ‘ i
: ‘I' . ' | .r operai:ions, the most experienced operator should be selected for the - 1
5 " ~ ’ N ’ - R
t:ime study = better co-—operation, 1e88 hesitant: 1in, his movements, . ,‘ ‘V»k e . "‘
makes fewer miet\akes, et:c. 'I'his atudy has ahown thqt al’thuugh the ' '
. , most experienced operator had a high input as pdimds of guf-in fish

Te e L

;" per hour, or fish per hour, his Output of skinqon fillets per hour a e l

was lower than that of 2 of the other 3 experienced filleters. U

g
-'h‘-«. R
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- R A i ﬁ.-.‘;:.',. o e s .
5 13 Objective 3 - Effect of Filletij Table Layout Upon Cutting .
' , Rﬂte LT L - , . i . e o )
ST A reduction in (a) unproductive activities (33 percent ifg
SR T ol o
. reduction in time taken for the get fish motion, 19 percent for the g‘f
S . place fillet mqtions), and (b) ;the number of eye fixations (22 percent
o - _ reduction in ti.me) could ‘be obt:iined by, coﬂversion from a group toran -
\\_N . e e individual vosk plat:e fflleting table. However, the aforementiomed . )
S o - ) L . ;
B " T convereion would introduce certaiﬁ non-—productive miscellaneous R

.

activities (get boa; of fish get fillet pan, placa,

—_— B - Yy

’empty fiah box,_place pan of fil'.lets) into the filleting cycle, said

activities taking up to 30 = 36 seconds between the filleting of each .
,"'\' h . box ot fish (4 tb 18 ercent, depending on the size of. the fish of R
5 14 Ob_']ective 4 ~ ﬁfﬁece £ Cutting' Time Upon the Percentage Yield - o l‘f’,
2 *of Skin—on Fillets ,".' C e s oo 5 /

(e
‘

i

o R




5.15 Recommendations
" ' B The,following aretman—machine interactions. whith reduire N

‘\ o further investigation. .

S The relationahip between input quantity, output~q98ntity and

ERETL

percentage yfeld for ,other Species of fish (flounder, redfish)— e

e i~7' Fidh plants located at St. Johin's,’ Gaultoie, Burgeo and Ramea
< 3

rely upon a aingle Bpeoies,.redfiah for theit aupply of ;ish; s
. "-' -x those located at Trepassey, Burin, Harystown, Grand Bank/and
: ‘ . . [ - . Y . ,4‘; . ~;,
The relationahip between speed and yield = This report has A ]
PRTRES v“'z_.indicated that fot two of the four filletera-seleqted there;"

Fortune relypupon flounder.i’ R "a: . ,'. .

: was 8 relationahip between speed and yield However, a care— Vu . .jf'f_ﬂi'"'

I~

fully ontrolled expetiment needs to be carried out to etudy

’ in this report.,‘
E . 3 The relationship between fiah Eize and performance rating-— L _

This report has indicated that performance rating ie/a maximum .'_“-’,,

.;'I . a.' for medium aized fish (18 - 22 inchea overall length), decreasing B __j:'- LR 3;1.;3

:
el

as the fish size devidtes from this value.: The reaaons for this'

I3 ]

-~ Sy
3 8 ’ por, .
;"fj}nc: deviation requirea further investigation.' ‘ i . i '
ﬂjnﬁl The effect of trdining methods upon output and perceutage yield - : . )
L e Filleéer B cut less fieh and gave a 1ower percentage yield than . .,g-fa St )

‘!n: :_“ﬂ’~“iﬂ '-£i11eter C despite the fact that they had the same number of -

Nt

O e,
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! into two groups' group 1 being itmmediately told the results
of their ections -and asked to correct any deficlencies, the
results of group 2-peing kept secret.

5. The use of'intelligence and manual dexterity tests to'determine

o - . .
L if a person has the inherent skills necessary to become a
filleter', o ";, L o .

:f: ‘ , -“ 6. The designing of an. individual work place to reduce or eliminate

- '1 L “';_ the percentage of the total filleting time (35 percent) spent in

:_, non—productive activities (get fish, place fillet turn fish).

The effect of height of the filleting surface upon input quantity

'w_\output quantity, percentage yield and performance rating —,'u

. y ' ) "h"ﬁz i‘ (2 to 4 inches is the recommended height of the elbow above the. bju'
wloi R SRt

' ' ' -filleting surface, however, this may not be true for fish

'.'

[

A 'vf:l‘f'. " 1‘ in item 7. A dull knife results in an increased pressure having

'“&L , ;: ‘g to be applied to move the blade through the flesh, therein in—';

! -te

"f—“l . ‘,"in“f Ql The effect of filleting and trimming at the same Vork place-—

fd.i?' f L ",' Cy filleter handing the skin—on fillet to the trimmer for removal

v e
The plent used in this study has recently converted to this type
) '\ ' v ‘ '..
A _1 of system and it has worked sntisfactorily. : “ﬂ'”.’jjﬁt.;i;, L
v A B . _ . . o t.‘. e \:

,~l0;: The effect of quantity of fish per box upon performance.

'.I\ ' L s \ PR

:.;: The effect of tool sharpness upon each Qf the fectors mentioned : S

ﬂrﬂi . S R }}1 . creasing filleting time.:j_‘f‘ﬂ' 7-.fj" 5jﬂl,gj.' t" N _'..'::”"}J"'

) of the pin bones T upon each of the factors mentioned Jn item 7'-,=[uf':5.'w"
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APPENDIX A - METHOD USED TO FILLET HEAD-OFF
GUT-OUT CODFISH IN ENGLAND

Head is cut off and lugs or
shoulders removed.

Knife is run from the tail to |
the head end along the top
of backbone, aiming for the
centre round bone. The point
of the blade should not go
beyond the centire bone.

Cut  over top of round
centre bone {rom {ail to head
end, stopping half-way up fish
at rib bones.
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APPENDIX A

(continued)

Fish is turned on to belly and
cut is continued to head end.

Knife is reversed and fGllet
is separated from bone by a
cut from head to tail.

Flap trimmed off.

¥ish turned over and cut is
made on {top of bone from
head to {ail, niming for the
round centre bone.
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APPENDIX A

(continued)

Knife is continued over top
of centre bone at the tail sec-
tion and flesh is cut away.

Fish is turned on to belly and
fillet is separated from rib
bone by a cut from head end.

Flap is then trimmed away.
The finished article.
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' o ‘. TABLEI. S )
L Gnden Grmull.ah (Ml:nﬂc Cmst) e

: _ - L oGradel, TN _

. Géneral Appe:r:ncé: " Dright wuh metallic luxtre.- ic'lustre.
Tele eiav 0 (lustre and bleaching) - . Very liftle, If my, - .. Bome ble:u:hlng mzy BE—~- ..
T T N \ble:u:h&ng ) . ‘apparent, . - .

© T Eyes: .- . U - Brign, trmmcent;uaulny Dull, lligbﬂy agnktn. N
YT Gty tall it in sdmo cages:may,  Slightly cloudy,
A ) bcalighuys\mkenmd - ‘-:-..A T
G- .. - 77 .somewhat dull, - P e o B
Gills; {eotour) .~ * 'Bright red to mghuy mnmn redtobrownish :
S - pinkish red. . red. Some mucus mzy be

. ‘prumt. RN

.~-.~Fa1nt sour-or fis}y. odour
lo med.!um mur odour.

(odgur) S Jrrelh odour ch:uclerla-'
N ticdlpccleltohlnt leur,'

E - R : odour. . SN - ‘-
. Shime: St ,Ulu:lly. c!e:r, transparent Becomlng turbid, opaque
L .. LI and unlformly spread but '+ ~dnd-mlilky, with marked
- - © . occasionally may be ‘. '+ increase in amount of*
. allzhny mllky or opaque. - sllme present on skm
: R UL durfage, - '
_Odour: (poke end) . Fresh to very faint 3 r sn;my sour or (hhy odour.
PR - " odour RPN

" (at neck'when bg}:;ilnb No odour to very lllght
- odeur. - .
. Fizm and elastic lo the Hod.erntely sotL and some
touch. Occaslonally ' -: loss of elasticity,
o N . slightly soft. TN s RS ,
“Kidne: - Brwu red - u’w o't original briltiance.

Y

- sugmly sour, -

| - Conisiatency of ek

. «_\w\k o
.. Backbone' T

: Normal colour, i no du-' ; No dueolor:uon to shght

Grade 3° -
Bloom completely gone,
Cnlour faded or bleached.

Duu :md sunken. ‘May be
cloudy, dull, white or -~

opzque.

Brownlsh red to brown or
gray. Frequently covered
with thick bacterial fucus.

Medium to strong sour
odour,

Thick, sticky yellowish or

grayish in celour.

Medium to strong aour,

Sour or- putrid.

Generally solt and flabby.

Kidney bleod brownish:in

. colour,

Red to dark red {n colour.

. coloration. - . plokish red.
!ally nxpt. : " No ducolprauon to” -u;u ‘\sught ducolorauom \ Marked ﬂscolorzuon.
3 - dueolor:llon. o o S D
VehL SN " Ndrmat 1n lbape and ' sz lhow mghl prnlruslon. " Prétruding and may be
- (' colour, . ) diacoloured, \
' .". B " / .
- ,',l‘- ) ' ¢ et o .
) ' ) o SN Lo
NLARS
- - . - ?
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Appendix € ~ Standard for: Fish, Prepared, Fresh and

5.3.2. Class B

P

5.3.2.1.

5.3.2.2.,

5.3.2.5.

. s_'.f.z..s. |

5.3.2.7..

PR

RN B

75.3.2.3.

'f-similarly affected tissue.;

Frozen - 32-Gp-141d, March, 1974

.

Fish fillets acceptable under this standard shall
comply with the following quality rcquirements. o

Fillets shall not be ragged or torn and the flesh
shall be firm and resilient.

There shall be no organoleptically detectable spoilage.

'The flesh shall be free ﬁfom any - abnormal oonditions s

such as chalky, jellied diseased parasitized ot

v
Sl o \ oL

' R . - -

. . p
y{leta shall be free from napes and belly flaps,

where auch is good commercial practice.

»

- -
. -

- .

The flesh shall be free from foreign matter.

Fillet and fillet portions shall not contain defects
such as blood clots pieces of. skin and bruisea, at a

rate found in: gosd commercial practice.

'-Skin—on and akin-on fillet portions Bhall be sat191

factu;ily scaled in accordance with good commercial_
N A -

practice, e Teeo s e e R

‘ -0 /,: . : -'“ : 3

Excepting pin bonee, fillets and fillet portions shall

not contain bones at a.rate exceeding that f0und in -d

"good commercial practice. o

' . T I - .
] R .c_. S . . . , ) . - N - )

b
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