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INTRODUCTION

Creation of the heavy-duty
equipment for by the piece
frankfurters manufacture is an
important scientific problem
including many aspects. To sol-
ve it the main statements of
the theory of technological
subsystems mathematical modell-
ing may be employed, these sub-
systems being constructed in
the form of formalized systems
Assumin§ that any formal sys-
tem includes an abstract and

a practical part while solving
theoretical aspects of the
problem we have made an attempt
to offer simple engineering
methods for quantitative ana-
lysis of the main technologi-
cal processes in the meat in-
ductrys

Firstly it was necessary to
evaluate the composition of the
raw material delivered for
processing. Results of the mea-
surements taken are listed in
the Table,

The driven data show that means
of the main values vary great-
lye Thus, pork of region % has
lower moisture content and
higher fat content as compared
with raw material from regions
1 and 2.

On the basis of the above-men-
tioned the process of by-fat

standartization of comminuted
meat with the automated re~

calculation of composition
expressed as protein and mois-
ture is included into techno-
logical shedule of frankfurters
production.
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For the machine standartlzagl
process an empirical formuls,
for calculation of the necegv
sary amount of fat is sugg®
eds
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raw material 1P

tank, kg;
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o= (Wyer + Wpome) * ¢ 2
P_ - percent of additives 1%0
& he content according
the formulej ate”
P - percent of meat raw Z%,r
T  rial according to the
mule; £i-
F_ - percent of fat in &

nished product; ¥
F. - percent of fat in the
T %ial raw material; dIﬁV
Y - yield of the finishe

duact %o g,t’
The outoome data for calol
ion are introduced by the g~
ASTPC-operator (Automatedbesy
tem for Technological Pro~’
es Control) from the mlc?gyy
computer keyboard in a dlmr
gical regieme and the ca%e
lation results are induC
on a display. at
It is common knowledge thur,
in the practice of frankfrg‘
ters manufacture many OP%.sal
tions bound with raw mabté ;ok
preparation, processings or”
ing, packaging and traﬁ?%emg
tation of the finished *’*
are very 1abour—consumln€wwﬂ
They are done on the equt: ghf
of periodic functiom oF,J0g
mechanized production 137 .4
including various units vﬂﬂ
portation facilities an%igw
often - special interme y
storage means. : 238
The listed shortcomlng mewpf
necessary to develop & ?or
cess and the equipment -7,
frankfurters manufactur® ;s
the mechanized in-l1ine diﬁw’
of original design. 1B
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Table
\\
E%giom e Content, %
I\ S
¥ material moisture protein fat
1 Beer 040 = 72,7 48,652 Do 7.0 - 8.8
Pork 48.% = 51.4 1041 = 11.9  30.2 - 38.5
> Beef garoaamnsiy B e oAl e T B Bl
Porx 49.4 = 60,1  12.3 - 18.1  22.8 = 39.1
3 Beer 66,9 = 72.6 78~ 19,0 7ot~ 42
Poryk _ 1 s =
&:\\\‘~‘“‘ 40,5 = 41.0 109 = 11.2 43,9 - 44.8
N,
?mlcouﬂtries (Canada, USA, the research results and com-

@mfgi Some research work has
mechregdy conducted to crea-
fp,ollzed production lines
the 2kfurters manufacture
§ Samequlpment of a new type.
0 USSE Wwork is under way in
Sy ( the joint develop-
Kharkov meat-packing
4 the All~Union Meat
wh and Designing Insti-
b«?ure e experimental manu-
@ﬁ@ Ofof frankfurters on the
Qghg o Tational formules is
%Imwgtganlzed with the use
“ﬁmu YPe equipment ensuring
°Us hot meat processing.
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N Sriebility in raw mate-

4 88g{ oPOSition created the

hylop 1Y OF using a new sche-
bioaroives dressing on the

% Oning units capable

ma%g the main components

%&t nyg €rial: backfat, first

?Y ‘ Cle tissue and sausage

Dl

%ghmgiveloping a new type of

leof detol Some initial data

mb&mloe?mlned to choose a

lesg S1cal scheme of the

y 1ts capacity taking

Q
op deps. b
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th DI‘Q Count
g od
%quqgctS, optimization of
toy~Plent capacity in this
abroad, as well as

the demand for the
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mercial experience of the ope-
ration of systems of units and
various types of equipment.

The aim of the development was
to create a production floor
equipped with large units and
not with machines meant for se-
parate operations.

The deveﬁoped equipment is in-
tended for manufacturing of de-
finite types of frankfurters as
well as for mass production of
different products which makes
it possible to implement conti-
nuous comminuted meat manufac-
ture, frankfurters forming,
cooking and their group packing,
le.es to create a stable in-line
process, a complex mechanizatim
of all manufacturing operations
and to facilitate control of
all units and parametres of
technological operations.

At present in mass-=type sausage
production a progressive scheme
of comminuted meat manufacture
from hot meat is used involving
levelling and normalization of
its composition in mixers with
the capacity of 2-3 m”.

The research done by some so-
viet and foreign scientists has
determined significant benefits
of a "fast" production scheme
for frankfurters including in-
tensive mechanical treatment

at the stage of mixing and




bringing up of the total speci-
fic work expenditure per batch
up to 24-25 J / 1 g of commi-
nuted meats

The continuous process of sau-
sage manufacture under creation
has some specific peculiarities
effecting quality of the fi-
nished products. First of all
it concerns a strictly establi-
shed sequence of technological
operations, excluding any pos-
sibility of their repeating
with the aim of improving de-
fects of the semi-prepared
items and finished productse
At the same time the demand
for raw materials normalizat-
ion and for obtaining frank-
furters of definite compositim
makes it necessary to introduce
into the process a batchwise
mince manufacture in mixers of
periodic operation. It will
render possibility to improve
composition of a mix by adding
definite proportions of compo-
nents in need.

For instance after mixing beef
with pork the resulting mix-
ture may be normalized by fat,
protein and moisture. With a
continuous mixing process it
is impossible.

The problem of ensuring the
desired quality characteris-
tics of comminuted meat in

the continuous manufacturing
process in principle may be
solved in two ways: by syste-
matic interference of person-
nel into the process carried
out on the equipment of low
technical characteristics oxr
by improving both technical
characteristics and operatio-
nal stability of the equipment
developed with the account of
scientifically based calculat-
ion methods.

Our creation of the manufactur-
ing process is based on the
first way excluding influence
of subjective factors and en-
suring quality control by means
of heavy-duty mechanization,
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RESULTS . oped
Summing up the above-ment™y
the objective was defined quv
develop a technological Pgdﬁ
tion scheme aiming at 29

of frankfurters per shlftay,
The technological scheme l>&
volving dressing ( bonlngfvﬂ'
hot halves on the units ©
tical displacement allows, j
obtain backfat, raw mater:
for half-finished productggy
sausage meat with the obl*
tory fat deficiency. ip
To create fat deficiency sgw
meat the project specifiZiy
parate backfat and side fes
separation from pork halvmy |
and then after grinding © 0ol
veying it into storage ¥ djﬂ
Meat is conveyed on a m?tis
belt for grading where 1 RL 2
separated into meat for 0 Syl
finished products and 1BV o0
sage meat which is in th
veyed into grinders. n
Ground meat is conveyed *cpor
tanks being intermediate.wm”
rage means for differen? g
of raw material. Their mee
rements correlate with th[w?‘,
floor capacity and the ag. '
of raw material deliveT® SQW
ing at unification and PI‘Z e
lity to vary the types, %
nufactured product it 15 “of
sary to use storage taﬁ¥§htﬁ
common modification - w1 e
bowl capacity ?m”. It C¥ g sl
some stock of each type L ipl’
material and emsures ¢92",7
floor functioning duribé e
340 hours. Storage tankihat%
compound in such a way “i,1°?
from each tack raw mater;ﬁo
conveyed by ASTPC to &

in a strict sequencee 0
Weighing is done with tbgnﬂg
of strain gauges with ?1ﬁ51%
generation. All 0pera?l°e d%
cluding batching of miPrpey
ponents are passive a8 Y.l
not form the products 5V%, i’
re, they only predeterm
basic composition.

The main operations are
follows:

The batched raw materia
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wgiged into mixers., These ma-
0f ls affect greatly quality
Shyée raw material, its con-
gombOnCy and uniformity of the
the"Ments distribution.
@Hé”tgdy into technological
Emmgtheness of intensive pro-
5%®0§g of the raw material with
Uty €nts in the mixers ( ad-
%)V€S according to the reci-
t‘e S shown that processing
‘i Should vary in a signifi-
E%iv ahge according to quanti~
f%jsg.and ualitative chabac-
tWaleS of the raw material.
Wre . €Stablished that for a
tyey "SCOUS composition the

Of optimum energy costs

§
[ he & :
%@ngOleately 2e2=245 times

o rOFhan for a composition
sy &bep T Viscosity. Thus the
Wpps NG §5 affirmed that in-

v ¢ . :
enmcient as well as excessi-

‘ahmateanical processing dete-

- quality of the batch.
ﬁ“%mprOVe mass transfer it is
oy Rded to use screw con-
&, o 10 mixers; screw spac-
aPiral width and rota-
Sgl" SPped being sufficient
ihvgluélerfs capacity of 2m”,
tylde €lrical screws feed
foteq &, 20wl should 3-4 times
Ofe machl-le maximum capacity of
mmum e, This causes part
by OughC%nVeyged mix to return
%5, cpene middle cross-sec-
%ﬁgtiOneatlng its forced cir-
Qg8 tq "
Q?ngo The two operational
lan® dih Totating in the oppo-
%?ﬁng ®Ctions without over-
\D n tiaCh other mass trans-
%JhVed € cross direction is
op M g
1%§in%e§f,developing machines
%£t0f S1lVve mechanical treat-
emﬁg decommlnuted meat struc-
Qpb@ctegends on some aspects
too With the choice of
Yol o Lues of the main
%bgmntglcal parameters, mea-
%®§-Tota%£ the working mem-
O Q}ty. Tlonal speed, drive
‘m%%lme N he shorter process-
®sg mi% the more compact
al-intensive the

\‘Q’
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machine may be. However pro-

cessing time being lower than
the determined level may affect

adversely the products quality.
To determine the processing ti-
me exactly an empirical formu-
la may be recommended:

V_x0 xVY

T = et 3 i 8
where V -~ volume gf the mixers
bowl, m~;
G - cagpacity of the ma-
chine, kg/hr;
Q- dens%%y of a mix,
T kg/m7s

filling coefficient
of the bowl opera-
tional volume.

For the mixing device chosen
for the design it was estab-
lished that at the capacity of
2500 kg/hy, mix density of
1020 kg/m”, filling coefficient
of a bowl equals to 0./, pro-
cessing time will by 36 minu-
tese

This value 1s 1n a good accor-
dance with practice. With the
shorter period of mechanical
treatment the processes of pro-
teins swelling, enzymatic ef-
fect and pure solving lack ti-
me for development as the pro-
cess of discrete cutting is
substituted for the high-speed
comminuting of mixture in a
continuous machine., Mechanical
processing of a long duration
stimulates proteins denatu-
ration in the main meaty com-
ponents.

Precision of components measur-
ing effects dramatically qua-
1lity of the finished products,
In practice, screw, drum and
belt dosers (measuring devices)
may be used for coarsely cut
meat.

Screw dosers are very simple
by their design but they, lack
accuracy of measuring ( £ 7 kg
and more). Besides, during a
working shift they obtain sig-
nificant time variations reach-
ing = 10% and even more.

Drum dosers are more compli-




cated, however, they provide
measuring accuracy not more
than K - 3% with the shift
variations of 8-10%.

Belt dosers have the most
complicated design providing
the highest measuring accura-
cy K = Qe5%s

A combination of a screw doser
with a weighing platform seems
interesting. The system 1is
comnected with automatic feed
control; it allows to normali-
ze composition according to
actual batch ensuring final
products with insignificant
variation in quality paramete-
T'Se

Taking into consideration bene-
fits of tucker measuring pumps
for liquid components and try-
ing to get rid of the short-
comings of the existing devi-
ces tucker measuring pumps
with forced mechanical wvalve
control may be recommended.
After mixing comminuted meat
is conveyed by a pressure pump
into a continuous finely minc-
ing unit for obtaining meat
emulsion. Mincing is perform-
ed under vacuume. The power
consumed equals to 92 kVhr,.
The unit consists of two sto-
rage tanks ( to accept commi-
nuted meat ard final emulsions)
and a machine for fine mincing.
The final emulsion is conveyed
to molding devices. The ready
link of frankfurters is pass-
ed by a manipulator to the
frame where 1t is arranged in
two rows providing specific
load and mechanization. Frames
with frankfurters are grouped
and carried by means of spatial
conveyors to the cooking tun-—
nels, then to the unloading
unit for removing frankfurters
from the frames and after that
to the cutting device to sepa-
rate links into single frank-
furters. High-~quality frank-
furters by means of orienta-
tion are collected and packed
into boxes containing 10-12kg.
The process of frankfurters
manufacture is pursued by
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ASTPC and automation syste®*

CONCLUSIONS . 13008
Thus, the developed contll ..,
frankfurter manufacturing Iy
cess includes: vertical PO ..
of halves, the use of the giw
rigor raw material, ellmlﬂwmf
of meat ageing in cure; L%
terial normalization by famﬂy
All this becomes possibl€ ;
if non-standard equipmentlw
designed and ASTPC 1is appnw4
The process will allow ©0_ " nd
nufacture both traditiond
new types of productse.
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