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i^CTORS AWBCTIHC THE QUALITY OF PREPACKED BACON - INTERIM REPOSE I'? ,

by H. B. Hawley

Introduction.

view of the work of Bate-Smith (1948), Callow (1936-1949).
-ribbons & Rose (1950), Madson (1943) and Wismer-Pedersen (1959), 

varioua effects of feeding sugar to bacon pigs prior to 
slaughter, it was decided to carry out a large scale factory tidal to 
investigate the effect of suoh pre-treatment on the quality and shelf-life 
of prepacked sliced bacon.

seemed reasonable to assume from the comprehensive data published 
that the appearance, palatability and shelf-life of prepacked sliced 
cacon might be improved if the pigs were fed and rested before slaughter.

T,/° preliminary trials made at a West Country bacon factory had amply 
onfirmed the effect of sugar feeding on post-mortem pH and the present 
-periments were designed in collaboration with Dr. Ingram and Mr. Gatherum 
r the Low Temperature Research Station, Cambridge. These experiments 

carried out at another bacon factory with facilities for the vacuum- 
Pa®kaging °** a^-oe<̂  hacon. In this connection it must be emphasised that,
P from the pre-feeding of the experimental pigs, the slaughter and 
processing were carried out under normal bacon factory conditions and no 
special hygienic precautions were introduced for experimental purposes. 
+Pt+prepac^e<i 3^ ces were held at atmospheric temperatures for storage 
+Vi 3 the shelf-life of all the experimental packs can be regarded as 

a e j.sting under adverse conditions.

2 &°k week **or sixteen weeks, six pigs were weighed and provided with
3s" sugar and 1 lb. of meat in the late afternoon. Six control pigs 

weighed but were given no food. All twelve pigs were supplied with 
uorn?ate drinking water. Bie twelve pigs were slaughtered on the following 

and the hot carcases, livers and sides were weighed. The eold sides 
livers were weighed after over-night cooling in the chill-room, and pH- 

were ^ d e  on selected muscles. The sides were trimmed, and 
for > °®fore after pumping, and were then placed in the cover brine 
con+ ?ay3# ^resb brine was made up for the experiment; the sugar-fed and 

^ sld.es were kept in separate tanks and the two pickles were kept 
(J5?ar^t® throughout this work. The sides were weighed when they were taken 
st&ev pickle and were matured for 14 days; the two sets of sides were 
tin e<̂  separately during maturation and were weighed at the end of that 

• The matured sides were smoked and weighed.

the alrT^ ^^th week during the experiment, slices of bacon from all of
The fr*» kt 3mo ĉê  during that week were vacuum-packed and despatched to Yeoviflav shly-packed bacon from the sugar-fed and control pigs was compared fo:
labor^ an^ apPeartulce by a tasting panel drawn from the office, factory and
^  or*,r staffs. Additional packs were held at atmospheric temperature an
^ T T * * * * * *  tlie panel after storage for 1 , 2  and 3 weeks in order to assess the sVwO -e»- ° *

weekl- 6• Ca^ bacteriological examinations were made of the brines at 
3aar,ieftlnterVa^8 °** *he freshly-packed bacon samples. The stored bacon 
end n-r exanined for bacteriological condition and pH at or about thed of their shelf-life.
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jEArfliUMENTAL METHODS.

~  Each week for seventeen weeks six pigs were weighed and provided
with 2 lbs. of sugar and 1 lb. of meal in the late afternoon. Six control 
P gs were weighed but were given no food, and all twelve pigs were supplied 
. , <dr3-nkin£ water. Ihe first week was used as a trial run, but the results 
obtained are included in this report.

r̂ ie twelve pigs were slaughtered the following morning after 
ec rical stunning, and the hot carcases, sides and livers were weighed, 
e cold sides and livers were ifcighed after ohilling over-night in the cold
°a, and pH measurements were made on the psoas and longissimus muscles of each side.

11x6 sides were trinaed and weighed before and after pumping, the
ni P°ckets packed with salt and salt sprinkled over the sides, andplaced in cover brine for 5 days.

iy

------ Sufficient brine was prepared for the whole experiment. The
sugar-fed and control sides were cured in separate tanks and the brines were 
ept separate throughout the experiment. Samples were examined before the 

trial run was started and after the first batch of sides had been removed
on the tank. The used pickle was then thoroughly mixed with the corresponding 

s °rage brine and this mixture used for the next bfetch of sides. This procedure 
”as. ollowed throughout the experiment, samples of brine being taken at the 
beginning and ena of each batch.

■lATURATIOH. The sides were weighed after removal from the pickle, stacked 
separately for 14 days and re-weighed.
.SMOKING.. The sides were smoked for 24 hours, allowed to cool, and weighed.

~~~ PAGKTTK. One vacuum pack of short-back slices was prepared from
r* j. _ 31oe of bacon from the trial run and four packs from each side from 
^ “ es ^»5, 10, 13 and 16. The bacon from the trial run was submitted to a 
v > panel on the day after packing. The sliced packed bacon from the other 
at rr>eS +QS exaa^ne^ by the panel on the day after packing, and after storage 

om temperature for periods of one, two and three weeks.
METHODS o p  v y  A L f f i l A T I O N

~ ril* 2 g. of muscle were macerated in 10 ml. of distilled water and 
P* determined electrometrically with a glass electrode.

£^G-AI.OLhPTIc KKAMIIIATION. Pour tasting panels, each consisting of four members, 
Daek *>or bho organoleptic examination of the bacon on the day after it was 
bacKG<l* Eack P311®! was presented with three pairs of samples of the grilled 
to i«5,eaC^ *>a*r consisting of one sugar-fed and one control rasher, and asked 

naicate their preference for flavour. The panel then inspected the uncooked 
ee3 and indicated their preference for appearance of the bacon.

Qanne tv the bacon packs was estimated in the following
teem : * + ^ iree ^opened packs of each sample of sliced bacon were stored at room 
any aim r̂e* 0ne °°nplete set was examined by a sub-panel at weelcly intervals and 
apne amples which were obviously unacceptable, by reason of their odour or 
She ^f0*1?** Were ^G^rded as being at the end of their shelf-life and were discarded. 
Panel nfin<ier of bhe samples in the set were grilled and presented to the tasting 

s o decide whether they were edible or were no longer acceptable.

tii/MiICATi OP BACON. The samples were prepared by removing the rind, mincing
°n three times end thoroughly mixing.

MOISTUm? c~ — * P 8* were dried on sand to constant wei^it at 100°C.
pH. 2 g. were macerated with 10 ml. distilled water and the pH determined 

electrometrically with a glass electrode.

1? £• were extracted with boiling water, made up to 200 ml. and 
Filtered. Nitrate was determined on a 40 ml. aliquot of the extract 
y the xylenol method (British Food Manufacturing Industries Research 
Association (B.F.M.I.R.A.), Food Research Reports, Nos. 40 & 42, 1941).
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aALT. A 20 ral. aliquot of the extract prepared for the nitrate determination 
was titrated with 0 , 1  N  silver nitrate, using p o t a s s iu m  chromate as 
indicator. Iff

NITRITE. 5 g# were used for nitrite determination by the B.F.M.I.R.A. modification 
of the Griess—Xlosvay method.

CHEMICAL ANALYSIS OF BRIIE.

NITRATE, NITRITE and SALT were determined as for bacon.

Electrometric determination with a glass electrode.

ALLUimiom  NITROGEN. To 20 ml. of brine were added 20 ml. of 2 $  trichloracetic 
a? ^ »  P^clpitate was filtered off and washed with the reagent. 35ie
nitrogen content of the precipitate was determined by the Kjeldahl method.

BACTERIOLOGICAL EXAMINATION OF BACON. One slice was removed aseptically from each 
pack and transferred to a weighed sterile petri dish, which was then re-weighed 
J° obtain the weight of the bacon. The slice was transferred aseptically to a 
blood transfusion bottle which contained 300 ml. of sterile 4.5? saline and 100 g. 
sterile acid-washed sand. The bottle was shaken vigorously for 3 minutes and 
allowed to settle for 30 seconds, when 1 ml. was removed and decimal dilutions 
prepared in 4.5^ saline.

Colony counts were made by pipetting 0.1 ml. of a suitable dilution onto the 
surface of a 4.5/? salt pork extract agar plate which had been dried over-night at 

C* CJespersen & Rienann. Proceedings of 2nd Intern. Symposium on Food Microbiology. 
April 1957. Page 177). 'Hie fluid was spread by means of a sterile glass spreader 
aao. the colonies counted after incubation at 26°C. for 15 days. Yeast and mould 
counts were made from suitable dilutions on wort agar after incubation at 22°C. ror 5 days.

BACTERIOLOGICAL EXAMINATION OF BRINE.

1. Dilutions were made in 10$? saline, plated on 10$? salt nutrient agar and 
colonies counted after incubation at 26°C. for 5 days.

2. Dilutions were made in 20$? saline, plated on 20$? salt pork extract agar 
an*̂ colonies counted after incubation at 26°C. for 15 days.

*>* A total microscopic count was made on the diluted brine in a standard 
counting chamber, using phase contrast Illumination. The proportion 
oi cocci to rods was noted during the course of the microscopic oount.

RESULTS Aim discussion.
EFFECT n j r feeding on ym.n OF b a c o n AND LIVER WEIGHT. A comparison of pig,
Tnh?n ^  Alver weights at the various stages of production is given in 
o t ' fr°B whioh it w111 Be noted that feeding has no definite effect 

er than to increase the liver weight by about 1 3b.
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COMPARISON OF WEIGHTS AT VARIOUS STAGES OF BACON PRODUCTION

Areiages for 102 sugar-fed and 102 control pigs, 
expressed as pounds and decimals of pounds. All weights are

SUGAR-FED CONTROL

Hive weight 199.9 200.8
Hot oarcase weight 157.9 158.0
Calculated cold carcase 154.0 154.0
Hot sides 145.2 143.1
Cold sides 140.2 140.0
Hot liver 4.21 3.24
Cold liver 4.12 3 .1 6
Sides before pumping 121.7 121.6
Sides after pumping 128.2 127.9
Sides out of pickle 127.4 127.4
Sides out of mature 124.5 124.6
Sides out of smoke 122.2 122.0
% yield of nature

Cdld carcase 00 80.8 80.9
% yield 0^* of smoke

Hot sides X1UU 85.3 85.2

Table ̂2* Wee^^' rages for yield and for liver weights are given in
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2. WEEKLY AVERAGES FOR YIELD AND LIVER WEIGHT

batch

NO.

TRIAL
1

2
3
4
5
6

7
8 
9

10

11
12

13
14
15
16

AVERAGE

;!> YIELD
OUT OF MATURE 
COLD CARCASE 100

SUGAR-FED CONTROL

82.0

80.9
79.1
80 .0

81 .2
81.8
82.6
80 .0

80 .7

81.1

79.9
80.9
81.0
79.8
80.9
81.0 
81.1

80 .8

81 .0

81.3
81 .0

79.8
81.3
81.7
81.3

81.7
79.8
81.1

80.4
80.8
81.6
80.9
80.6
81 .0

79.7

80.9

% YIELD % LIVER
OUT OF SliOKE 

HOT SIDES xlOOCOLD CARCASE

SUGAR-FED :ONTROL SUGAR-FED CONTROL

86.5 86.1 2.50 1.84
85.6 85.8 2.60 2.01
84.1 84.9 2.64 1.83
85.9 85.8 2.74 2.10

85.7 85.4 2.56 1.87
86.4 86.4 2.76 1.88
86.8 86.0 2.65 1.89
85.8 86.0 2.13 1.74
85.2 84.2 - -
85.0 85.2 2.58 2.23
34.2 83.6 2.74 2.16
86.1 85.8 2.67 2.21

85.3 85.6 2.78 2.14
83.6 84.9 2.99 2.28
85.3 84.9 2.68 2.16
85.0 84.5 3.14 2.30
84.1 84.3 2.75 2.38

85.3 85.2 2.68 2.06



EFFECT OF FEEDING ON THE pH OF MEAT

fhe distribution of pH values for the meat is given in Table 3 for 
4 sides from 102 sugar-fed and 204 sides from 102 control animals.

TABLE 3 DISTRIBUTION OF pH VALUES OF MEAT

pH PSOAS L0NGISSIMUS
SU&AR-FKD CONTROL SUGAR-FED CONTROL

6.6 0 1 0 0
6.5 0 1 0 2
6.4 2 3 0 0
6.3 0 6 2 3
6.2 0 10 1 4
6.1 0 12 0 15
6.0 3 20 3 15
5.9 6 18 1 12
5.8 10 17 4 12
5.7 20 27 12 21
5.6 27 36 30 34
5.5 57 25 53 43
5.4 46 20 67 32
5.3 22 8 26 8
5.2 10 0 4 2
5.1 1 0 1 1

Mean
pH 5.50 5.75 5.47 5.66

nH °®par*son of neon values show3 that sugar-feeding caused a fall in 
oi about 0.2 unit. Very few of the sugar-fed samples had pH values

K„jeX°?ss ^*0* hut an appreciable proportion of the control samples 
had values above this level.

j^CURhs I & n T illustrates the data from Table 3 in the form of a 
atogran. Since this showed some evidence of a dual peak or inflection 
the pH of the controls, the data was re-analysed on the basis of sex 
¿able 4 and illustrated as histograms in Figures 3 and 4. Although 

af.!Te .are sex differences which are no doubt accounted for by the greater 
ivuty of hogs this obviously does not explain the inflections.

weekly averages given in Table 5 show appreciable variations from 
week both in the sugar-fed pigs and controls. As mentioned by 

Previous workers these variations are no doubt related to fluctuations in 
o&bient tenperature.
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k DISTRIBUTION OF nH VALUES OF MEAT DIFFERENTIATION INTO MALE AllD FEMALE PIUS

PSOAS MUSCLE
PH SUGAR-FED CONTROL SUGAR-FED CONTROL

MALE FEMALE TOTAL MALE FEMALE TOTAL MAT,K FEMALE TOTAL MALE FEMALE TOTAL

6.6 0 0 0 1 0 1 0 0 0 0 0 0
6.5 

; 6.4
0 0 0 1 0 1 0 0 0 2 0 2
0 2 2 3 0 3 0 0 0 0 0 0

6.3 0 0 0 3 3 6 1 1 2 3 0 3
6.2 0 0 0 8 2 10 1 0 1 2 2 4
6.1 0 0 0 6 6 12 0 0 0 8 7 15
6.0 1 2 3 11 9 20 0 3 3 12 3 15
5.9 2 4 6 10 8 18 0 1 1 6 6 12
5.8
5.7
5.6

5 5 10 6 11 17 0 4 4 4 8 12
11 9 20 12 15 27 6 6 12 14 7 21
8 19 27 12 24 36 19 11 30 15 19 34

5.5 29 28 57 11 14 25 24 29 53 18 25 43
5.4 23 23 46 13 7 20 38 29 67 11 21 32
5.3 14 8 22 4 4 8 14 12 26 5 3 8
5.2 7 3 10 0 0 0 1 3 4 2 0 2
5.1 0 1 1 0 0 0 1 0 1 0 1 1

Mean
PH 5.47 5.55 5.51 5.78 5.72 5.75 5.48 5.46 5.47 5.70 5.62 5.66

LONG-ISSIMUS MUSCLE



FIGURE III pH DISTRIBUTION PSOAS MUSCLE COMPARISON OF MALE AND FEMALE PISS

PH PH-10-



FIGURE IV COMPARISON OF MALE AND FEMALE PISSpH DISTRIBUTION LONGISSIMUS MUSCLE



TABLE 5 WEEKLY AVERAGES FOR THE pH OF MEAT

BATCH PSOAS LONGISSIMUS
HO. SUGAR-FED CONTROL SUGAR-FED CONTROL

TRIAL 5.60 5.83 5.61 5.86

1 5.64 5.83 5.55 5.88

2 5.32 5.91 5.33 5.75
3 5.43 5.50 5.36 5.34
4 5.46 5.94 5.44 5.86

5 5.48 5.96 5.50 5.88

6 5.50 5.63 5.45 5.64
7 5.45 5.99 5.38 5.79
8 5.60 5.79 5.58 5.62

9 5.44 5.61 5.45 5.50
10 5.56 5.66 5.57 5.62

11 5.41 5.67 5.42 5.55
12 5.64 5.64 5.64 5.58

13 5.42 5.95 5.40 5.84
14 5.38 5.61 5.48 5.57
15 5.58 5.56 5.43 5.44
16 5.57 5.73 5.45 5.49

AVERAGE 5.50 5.75 5.47 5.66
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EFFECT OF *2*2*«1G OH THE QUALITY OF BAG017

The simpleb «ere grilled and subnitted to the tasting panels. The 
results are expressed in Table 6 as the percentage preferences for each 
Batch.

TABLE 6 RESULTS OF TESTING TESTS ON BAG 01?

BATCH HO. SUGAR-FED CONTROL NO PREFERENCE

TRIAL 56.2 27.1 16.7
1 48 .0 45.8 6.2

5 33.3 50.0 16.7
10 41.7 50.0 8.3
13 43.7 31.3 25.0
16 50.0 31.3 18.7

AVERAGE 45.5 39.2 15.3

A slight preference for the sugar-fed bacon appeared to exist, 
General opinion of the panels was that there was no narked 

Fference between the two sets of sanples.

TABLE 7 PERCENTAGE PREFERENCES FOR APPEARANCE OF BACON

BATCH HD. SUGAR-FED CONTROL NO PREFERENCE

TRIAL 60.4 37.5 2.1
1 35.4 47.9 16.7
5 47.9 45.9 6.2

10 54.1 41.7 4.2
13 64.6 35.4 0
16 47.9 47.9 4.2

AVERAGE 51.7 42.7 5.6

^aco ^lere Was a S^^ral preference for the appearance of the sugar-fed 
in °n score of better colour, although this preference was reversed 

eaSe of Batch 1* In the earlier batches the hans iron the control 
of -n  ̂were of glassy appearance while those from the sugai^-fed pigs were 
oont i co^our aad appearance. When the concentration of nitrite in the 
°f tii ^rine Bad attained a level in excess of 1,000 p.p.n. the appearance 
Baas.6 Corre3P°nding hans improved and was equal to that of the sugar-fed
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ggFSCT OF FEEDING ON THE KEEPING QUALITY OF BACON

■copies were stored at room temperature and examined at weekly interval» 
Xli th«y were no longer edible.

TABLE 8 STORAGE TESTS ON PRE-PACKED SLICED BACON

gABLS 9 STORAGE TESTS Oil PRE-PACKED SLICED BACON 

Percentage of samples which were edible for the following storage periods.

SUGAR-FED CONTROL

Greater than 1 week. 90.0 90.0
Greater than 2 weeks. 26.7 51.7
Greater than 3 weeks. 1.7 1.7

that nrenf^f quality of the bacon prepared from the sugaz^-fed pigs was inferior 
v * PP of t h T T ,1* 00 the contro1 animals in spite of the fact that a decrease in 
betv'een the K + ^  been aohieved *7 pre-feeding. There was no obvious connection
afW  packin acterial counts on the bacon and its keeping quality either immediately 
^ganiaaa ^ or at of its shelf-life, and it is apparent that the types of
r1® mediQ em i aorc important than the grossrunbers which were capable of growth on 
*8V/ cases w oyed* ^oat of the samples developed a sour flavour and in only a 
iUabers of °dours or flavours present after storage. In some cases appreciable
Sa°ciated Ltu 8 , veloPed durin€ storage but poor keeping quality was not invariably ^ "ixn such development.
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TABLE 11 COMPARISON OF CHEMICAL COMPOSITION OF SLICED BACON FROM

SUGAR-FED AND COCTROL PIGS. (BATCH AVERAGES)

batch
}o MOISTURE

sug ar-
f e d CONTROL

SALT
SUGAR-
FED CONTROL

NITRITE p.p.m. 
SUGAR-
FED CONTK)L

% NITRATE 
SUGAR-
FED CONTROL

pH
SUGAR-
FED CONTROL

1 34*97 36.06 3.01 2.92 56 86 0.169 0.181 5.74 5.74
5 35.18 35.02 3.00 2.97 59 89 0.146 0.151 5.79 6.03

10 39.00 39.40 3.49 3.57 128 167 0.128 0.132 5.86 5.87
13 39.00 34.70 3.00 2.98 112 204 0.066 0.069 6.04 6.24
16 32.50 33.60 3.07 3.39 172 454 0.055 0.039 5.69 5.80
KSaxj 36.13 35.76 3.11 3.17 105 200 0.113 0.114 5.82 5.94

TABLE 12 COMPARISON OF COLONY COUNT OF SLICED BACON FROM 

SUGAR-FED AND CONTROL PIGS.(BATCH AVERAGES)

BATCH COLONY COUNT 5
x 10 per g.

SUGAR-FED CONTROL

1 19.7 21.7
5 1.3 52.1

10 49.5 49.9
13 145.4 155.2
16 15.5 86.7
MEAN 46.3 73.1
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QUALITY OF THE COVER BRINE

EFFECT OF FEEDING- OH THE CHEMICAL COMPOSITION AND BACTERIOLOGICAL

Bie results are shown in Table 10» During the first eight 
weeks the production of nitrite was more rapid in the sugar-fed 
brine than"in the control, but thereafter there was little 
difference. Apart from this there were no major differences 
between the two brines.

EFFECT OF FEEDING ON THE CHEMICAL COMPOSITION AND BACTERIOLOGICAL 

QUALITY OF THE PRE-PACKED SLICED BACON

The results are summarised in Table 11. There are very slight 
differences in moisture contents and pH between the bacon from the 
sugar—fed and oontrol pigs but the significance of these, if any, is 
not yet known since the statistical analysis have to be completed.
Ike same also applies to the differences in bacteriological counts, 
but it is perhaps noteworthy that they are in the expected direction. 
The only noteworthy differences are nitrite content of the bacon which 
from the sugar-fed. pigs is about half that of the controls.

SUMMARY

Althougi the lower post-mortem pH of the muscles of sugar-fed 
pigs and the increase of liver-weight are in accord with previously 
recorded observations, the keeping quality of the pre-sliced packaged 
bacon contrary to expectation was inferior to that of the controls.
The yields were unaffected as a result of sugar-feeding.

The tasting panels showed a slight preference for the appearance 
and flavour of the freshly manufactured bacon from the sugar-fed pigs, 
but during storage at room temperature the flavour preference was 
reversed and the controls outlasted the experimental bacon*

These differences do not appear to be related to the analytical 
composition of the cover-brine since the only differences were a more 
rapid development of nitrite in the cover-brines from the experimental 
sides. Rather unexpectedly the experimental bacon had on average only 
about half the nitrite oontent of the controls. Differences in the 
moisture, salt, nitrate contents, pH and bacteriological counts were 
slight and are of doubtful significance.

In conclusion, it must be emphasised that these comments must 
be accepted with 3ome reserve since a detailed statistical analysis 
of all the data is not yet complete, nor has it been possible in the 
short time available since the conclusion of the experiment to present 
in detail all the data obtained. The full results will be published 
elsewhere in due course.
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3a
TABLE ia COMPARISON OF COVER-BRINES USE FjR 31 .AR-FED An) CONTROL PISS. _________

- - ' " RATIO COCCI TO

»KSK BATCH NO. NITRITE, p.p.i. SALT, % NITRATE , *
ALBUMINOID N, 

______ _____________ J L
COLONY COUNT (1 ) 

x 106
COLONY ca 

x10(
[NT (2) TOTAL MICROSCOPIC 

COUNT x106 RODS
r*w
R

SUGAR-FED CONTROL SUGAR-FED CONTROL SUGAR-FED CONTROL SUGAR-FED CONTROL SI’ GAR-FED CONTROL StfGAk-FEl) COltiRfiL SUGAR-FED CONTROL SUGAR-Fed UUMTHOL SUGAR-FED CONTRO

0 (Sides in 36 38 24.0 24.3 2.26 2.19 - - 8.26 8.26 0.014 0.036 0.0064 0.023 - - - mm
1 "uuay run

lSides out 89 57 21.7 22.1 2.08 1.29 105 90 6.25 6.51 0.71 0.27 mm mm 0.44 0.34 1.67 1.24
1 1 (Sides in 64 49 24.2 24.0 2.37 1.37 46 58 6.98 7.14 0.28 0.38 1.75 1.32 0.22 0.26 1.18 1.75
2 (Sides out 131 96 22.6 22.5 1.75 1.94 142 142 6.*+5 6.45 0.78 0.56 - - 3.9 4.3 2.39 1.26
2 2 (Sides in 96 79 24.7 24.1 1.68 2.01 68 71 6.71 6.71 0.90 0.45 2.09 1.23 3.55 2.95 2.55 1.18

3 (Sides out 178 96 23.1 22.9 0.99 1.32 156 158 6.31 6.38 1.16 3.5 - - 20.4 18.0. 1.63 0.39
3 (Sides in 118 81 24.3 24.0 1.42 1.75 94 106 6.52 6.62 0.93 0.88 2.5 2.6 14.5 14.0 0.48 0.70
4 (Sides out 249 133 21.4 22.0 0.99 1.53 207 197 6.25 6.28 1.56 1.57 mm - 17.7 13.5 3.42 2.i6
4 4 (Sides in 133 91 24.5 24.6 1.21 1.47 104 120 6.43 6.50 1.03 1.19 2.72 2.55 17.7 16.5 2.40 3.46
5 (Sides out 276 163 22.4 22.0 1.55 1.64 234 255 6.40 6.23 1.53 1.32 - - 10.5 11.2 0.75 0.96
Ry c,y (Sides in 182 113 25.0 24.3 1.62 1.32 157 165 6.51 6.53 1.33 1.88 2.72 2.55 11.0 13.7 0.91 0.57
6 (Sides out 291 200 22.5 22.1 1.51 1.56 246 264 6.31 6.39 1.99 2.50 - - 34.9 15.2 7.32 6.63
6 6 (Sides in 229 163 24.7 24.1 1.57 1.62 218 153 6.50 6.55 1 .96 1.57 3.70 2.79 11.7 36.7 8.40 7.74
7 (Sides out 409 306 22.7 22.2 1.58 1.53 266 298 6.2$ 6.20 1.94 3.99 - - 10.1 17.0 12.45 5.8
7 7 (Sides in 326 256 24.1 23.3 1.79 1.79 217 231 6.39 6.41 1.99 2.45 1.40 1.37 21.5 12.5 10.6 5.73
8 (Sides out bUu 360 22.8 22.1 1.51 1.64 275 290 6.5c 6.51 1.82 2.51 - - 14.3 18.9 4.7 9.9
S 8 (Sides in •395 326 24.1 23.8 1.57 1.68 240 226 6.57 6.58 1.80 1.54 6.2 14.7 17.2 20.2 7.6 4.6
5 (Sides out 400 375 23.3 22.6 1.44 1.53 307 342 6.30 6.79 3.19 2.64 - - 2m-• 3 35.0 9.79 11.7
9 Q (Sides in 385 355 24.1 23.8 1.55 1.70 258 272 6.82 6.82 2.67 2.22 26.5 24.4 20.5 28.0 5.3 8.5

10 (Sides out 755 739 22.8 22.4 1.37 1.33 384 376 6.58 6.55 2.50 2.67 - •• 25.8 28.8 6.45 7.23
10 10 (Sides in 715 68$ 24.3 24.0 1.56 1.60 324 317 6.72 6.70 2.32 2.69 35.1 24.7 31.5 39.0 16.9 8.6
11 (Sides out 1046 1134 22.4 22.1 1.09 1.10 401 397 6.4’' 6.64 2.48 1.84 - - 23.8 37.7 6.33 1.85
11 11 (Sides in 1055 1055 24.4 24.4 1.38 1.31 327 352 6.52 6.58 1.56 1.74 19.9 25.8 50.8 42.3 4.1 3.8
12 (Sides out 1302 1302 - - «• - - - - - 2.11 1.67 - - 28.3 29.5 11.5 13.7
13 Static 1124 1182 24.5 24.4 1.19 1.07 377 395 6.47 6.48 2.30 1.79 - - 24.8 33.5 8.91 11.2
*3 12 (Sides in 1568 1182 25.4 25.8 1.25 1.23 332 360 6.61 6.68 1.34 1.01 8.10 6.40 28.6 27.0 0.4 4« 2
14 (Sides out 1338 1420 23.7 24.1 1.08 0.61 392 406 6.15 6.0$ 1.38 1.01 - - 26.1 22.3 13.0 13.3
14 13 (Sides in 1389 1420 25.8 25.9 1.15 1.08 371 39t> 6.22 6.18 1.60 0.65 4.51 4.07 3.62 2.60 10.0 9.9
15 (Sides out ' 1398 1380 24.4 24.7 1.04 1.08 430 437 6.48 6.45 2.61 2.68 - - 24.6 30.5 8.9 5.1
15 14 (Sides in 1518 1460 26.0 26.2 1.04 1.24 371 409 6.62 6.60 1.65 1.96 8.80 5.50 31.3 61.3 7.9 9.7
16

(Sides out 1479 1503 24.5 25.3 1.01 0.99 421 498 6.20 6.30 2.45 2.10 - - 28.6 30.5 9.4 11.4
16 15 (Sides in 1380 1666 25.8 26.4 1.15 1.00 421 418 6.41 6.4O 1.94 1.79 5.50 3.60 38.6 31.8 13.8 9.6
17

(Sides out 1568 1638 25.3 25.8 0.86 0.88 403 42C 6.26 6.20 1.67 2.14 - - 26.0 31.4 9.3 6.7

16 (Sides in 1439 1677 26.0 26.4 0.93 0.93 420 366 6.43 6.40 2.05 1.73 3.82 2.31 25.7 30.5 8.7 9.3
13

^Sides out 1558 1567 25.1 24.7 0.86 0.87 497 493 6.31 6.40 2.50 2.24 m - 24.8 29.4 6.5 7.9




