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use nf hydraulic drives to mechanize technological operations in the meat industry 

^OSHIN D .I., GENERALOV N.F., MOROZOV V.M., VASILEVSKY O.M., PISKARYOVA T.G.
e All-Union Meat Research Institute, Moscow, USSR

authors studied design principles of the basic processing equipment used in the meat

*h.

p as try . Some advantages of the machines equipped with hydraulic drives are found, v iz . ,  
„ Ihe maximum mechanization and automation of technological processes are made easier;
„ Ihe r e lia b il ity  and the durability of machines are increased; 
v Machine designs are simplified';
„ tne weight and the dimension of machines are diminished; 
ujr°sts are greatly reduced.
^drodrives ensure a smooth movement of the working elements of machines and their conti-

speed control within a broad range using simple devices, e .g ., a regulating throttle
>alve.
^Portant features of hydrodrives are simplicity of pressure control in a hydrosystem and
n working element stresses, of reversal and overload protection.

case of a discrete mode of machine operation hydrodrives allow to accumulate energy, i 
^^Qsmitted wipu a pump electric  motor and unused with machine working elements between 
V^hnologieal operations, and to use i t  during the peak consumption periods. This is achie- 

due to accumulating an excess pressure flu id , forced into a hydrosystem during inter- 
Perational periods, in special containers, hydraulic accumulators f i l le d  with an inert 

I?® under a certain pressure.
e use of a hydroaccumulator makes i t  possible to increase effective  u tiliza tion  of a ma-

cdin
°I>er

e drive throughout its  working cycle up to about 100%. For many hydrodriven machines 
-ating without accumulators or with an electromechanical drive, the u tiliza tion  e f f ic i -  

constitute only about 10-1%. This is confirmed with the analysis of the operation of 
^..uydraulic sausage stu ffer GSRU-I without an accumulator. Fig.1 is a graph of the utili&a- 

of the stu ffer drive during its  operation cycle, where ABCD is  the tota l pressure 
pumped to the hydrosystem; EFQD is the capacity of the cavity of a working stroke; 

i s the capacity of the cavity of an id le  stroke of the power cylinder. 
c 16 e ffective u tiliza tion  (£ 'e f )  of the stuffer drive in relation to the pump effic iency 
B̂cn̂ e in this case calculated as the ratio of the summary area EFQD and ABJK to the area 

Tbe ’graph in F ig .2 characterizes the operation of the stuffer drive after an accumulator 
Ih inserted in its  hydrosystem.
^¡e total pressure flu id  fed to the stuffer hydrosystem in this case corresponds to the 

ea A'B'C'D' and at the same time to the summary capacity of the cavities of working and

F ig.! The u tiliza tion  of stuffer drive during its  operation cycle
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^ le  strokes of the power cylinder. The e ffective  u tiliza tion  of the drive w ill be a t ,its  
i .e .  F' ef = 1 since the required pump power in this case xs equal to 110 cm /s, 

583 cm5/s as is observed in the f ir s t  case, i .e .  when an accumulator is  included into 
e hydraulic system the required power of the pump equals the average pressure flu id  con
a t i o n  during a working cycle of the stuffer, whereas in a hydrosystem without an accu- 
S^Utor i t  is maximal, this being determined with the technical specification of a stu ffer. 
^«ctromechanical drive replacement with a hydraulic one in some processing machines at 
?®at Tenders i t  nossible to unite these machines in a hydrosystem with the centre

cromechanical drive replacement wi on a  ̂  ̂ ^----7----- v .r  7. ~
plants renders i t  possible to unite these machines in a hydrosystem with the central

^chine^o^such^a^hydrosystem have only a power component, the pump with a motor being one Sufl 4.1. 7 J i __ _i_u___ mv,.,. cimni o-r- in Hari (7n as conmared to the machines■ines of such a hydrosystem nave oniy a puwcx r —v * 7 1ZZ 1 7 7 °'
the same for several Machines. They are simpler in design as compared to the machines 

J-th individual drives, their dimensions, weight and cost are much lower.
use o f  h y d r a u l i c ally-driven machines united into a hydrosystem with the central pump 

lotion  increases the effic iency of capital investments in the equipment, whereas smallei
_ J    X. „  J ' „  n w n  -f- H /-> n  +- o n l a r t r i r i f T  T T P n n i i r . T I

^ ation increases the effic iency of capital investments in the equipment, whereas s 
pensions allow to raise the output of plants without enlarging production floors. 
!he expediency for combining hydrodrives of several machines into one hydrosystem w 
ehtrai  pump station is determined with plant output, the length of production In

, -r **. . ,1 __ oit -t-nûoo f  aptrirn should be Die—analyzed. Mos

with the 
lines, the

S ‘« t  S ^ S S r - ^ U  E S S  S S S i  shouid~be~pre-analyzed. Most often.
N ever centralized feeding of the pressure flu id  to hydrodriven technological machines 
i s economically ju stified . The introduction of hydraulic drives allowed to develop cattle 
M ess in g  conveyors - quite simple in design and reliable in operation -  with pulsating 
« £ » » *  o f carcasses to ’ th, »orkine stations.
f o c e s S r S n i e C s  - " a i t r s i i p f e  in desist, ani reliable in operation -  with pnlsating 
Reding of carcasses to the working stations. Carcasses are moving smoothly, processing 
R a t io n s  S  as bleeding, blood collection, partial pre-dehiding, evisceration, sp lit-  
V^6, t? iL i^ g , are performed quietly, creating conditions ior improving labour producti-

tvlsatingPmovementeo fUcarcasses shortens the working stations along conveyors, due to this 
N  cutout of the existing production rooms using the same floo r area increases.
&e implementation^of pullating feeding of carcasses to the working stations improves la - 
£°Ur condi tionq and allows to raise labour productivity by 30%. .
?h6cause of sh ort^ in rth e  working stations and increasing their number on the dressing line

J* ^ ighest^effect^ fS teady3?eeding?ofCarcasses ?o the working stations is achieved when 
^ a a tio g  cinveyors o p e r a te y a t  a variable schedule according to a pre-set programme related 

the fluctuating working ab ility  of an operator during a production sh ift.
^ o L f v e n  pulsating conveyors can be divided into two types, v iz . ,  with the working chain 
N ih gp ec irro ca lly  or cyc lica lly  in one direction. A conveyor of the f i r s t  type (F ig .4)

ofPa ir k in g  chain, pull ropes, snatch blocks tension screws and a power cylinder. 
V  the working chafnmove s id ly  (backwards), knuckle-throw pushing pins move over the
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Pig.3 A schematic view of a centralized hydrodrive system:
1 '  a normal vave pump; 2 - stand-by vave pump; 3 -  a tank for pressure flu id  (o i l ) ;  4 - 
a water cooling co il; 5 - a delivery pipeline, 0 40 mm; 6 -  a safety valve; 7 - check 
valves; 8 -  a discharge pipeline, 0 50mm; 9 - a filte r in g  block; 10 -  a pneumatic hydro- 
?ccumulator; 11 - a rubber diaphragm; 12 -  power hydrocylinders of the machines; 13 -  a 
aand-operated control valve of the reversing gear; 14 -  a hydro-operated control valve of 
the reversing gear; 15 -  a p ilo t control valve; 16 -  a valve to charge the accumulator 
with compressed air.

A hydrodriven pulsating 
working chain; 2 and 2 ' 
power hydrocylinder; 6 -

conveyor with a reciprocating working chain:
- pull ropes; 3 -  a snatch block; 4 -  a tension screw; 
a knuckle-throw pushing finger; 7 -  a load-carrying ro lle r .
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?lamps 0f  load-carrying ro lle rs  which are in the state of rest. During the working stroke 
Vpushing pins^ove°t h e ro lle rs  for the distance of one chain stroke which is equal to

4s a resu l^ o f6periodic reciprocal movements of the chain, the carcass-carrying ro llers  
5°Ve rhythmically, at certain intervals, in one direction and are fed to workers stations 
gie rhythTbeing set re la tive  to the operation time. The working chain of such a conveyor

iv e y o rs ^ th T s e c o n d  type (F ig .5) are closed-circuit working chains which travels perio 
Really in one direction, moving at a certain rate, load-carrying ro llers  with carcasses

sUchham̂ onveyor consists of a working chain with pushing pins, which are thrown pairwise 
the opposite directions and function as a carcass spreader, and a driving station. The 

jitter consists of a power cylinder, a pull rope, a rope-driving pulley which is  attached 
the driving shaft of the conveyor by means of an overrunning clutch.

V ers in g  of the power cylinder piston is effected with a control valve of the reversing 
£®ar connected to the control console with an e lectric  circu it, 
thveyor chain movement rate is controlled with a throttle regulator. a

choice of a conveyor type depends on its  destination, i .e .  on the operations performed 
®4 i t .  E.g. for the operations, which do not require spreading the carcass hind legs 
(bieedine ore-skinning, trimming), and for handling only, i t  is advisable to use convey- 

of t ie  f i r s t  type (without an id le branch of the working chain), whereas for such ope
rations as evisceration, sp litting, etc. conveyors of the second type are recommended

^introductio^o^hydrodrivenCconveyors with pulsating carcass feeding to che working 
Rations fa c ilita tes  conveyorization of overhead ra ils  at small meat packing plants due 

a wide range of carcass movement rate and holding time at operating stations.
The work carried out at VNIIMP indicated that the application of conveyors with a conti
guously travelling working chain was economically ju stified  only for plants having the ca- 
?acityy0f  at least 150 heads of beef cattle and 200 heads of small cattle per Stu
ping the optimum location of workers at technological operations showed that the use of 
hydrodriven pulsating conveyors with a centralized supply of the working flu id  is e f f ic i -  
®nt only for the plant with the sh ift capacity of at least 25 heads of beef cattle and 50 
,®ads of small cattle and up to 800 heads of any livestock. . , .

result of research and designing work, a number of hydrodriven technological machines 
devices was built which operate from the central pumping station, e .g ., conveyors, 

^ad-splitters, hoof-pullers, horn-removing machines, carcass locks for dehiding machines, 
ehevating platforms, etc.

.... .
q̂ S.5 ^ hydrodriven pulsating conveyor with the working chain travelling periodically in
1 direction:
ciT* working chain; 2 -  a driving sprocket; 5 -  a rope-driving pulley; 4 - an overrunning 
b]̂  ch; 5 -  a driving sprocket shaft; 6 -  a tension sprocket; 7 - a pall rope; 8 — a snatch 

9 -  pulling blocks; 10 -  a power hydrocylinder; 11 -  a stop for switching the lim it 
Vai tcb; 12 -  lim it switches; 13 -  a control console; 14 -  electromagnets of the control 
®ciVe of the reversing gear; 15 -  a control valve of the reversing gear; 16 -  tensinn 
Jjj^ws; _ compensating springs; 18 - a rate-controlling throttle valve; 19 - a pushing
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*e c t? ^ mati°n ° i  i de kydrosystem consists in calculating pump capacity, motor power, pipe 
ievir- nS’ acCL™uPaf ° r capacities. On the basis of the calculated data the necessary hydro
p s e s  31,6 selected which are batch-manufactured J J

iS determined as the tota l working flu id  consumption of a l l  the machines

ĥe-ro ■ =^ *  26 q is working fluid^consumption of each machine (cnr/s):

Whe q = ^ o  *

P°Wer 'i 1?'?ld£driE capacity of the power cylinder; q is the volume effic iency of the
■ c L 0y li ndei ’ - ,^ s valae depending on the piston seal ty?»e (in  case of rubber seals n = 1 aSe of metal l ie  seals f) _ — 0. Q8 1 : T i c; th p nnorati nrr rtir.i/i „ -f _____ ' • / \ Ip 1it

thp „ -Z ;  -JT Z ,io  Lc ' '  upeiai/ing cycle rime of a machine (s ).°
tli8r„ , cavity of id le strokes of the power cylinder functions as an independent line (when 
elUai i S 3X1 accumul af ° r ° f  idle strokes in a hydrosystem), the working capacity V w ill be 
i>ito c “ th!  cavity T0l r e °v wor* inS strokes (Vc = Vw); i f  the power cylinder isCbrought 
tShe cylinder asual> Vc = Vw + Vi ; where v± is  the capacity of the id le  stroke cavity of

£°wer (Nr ) of the pump is derived from the equation:
N m  ---  , k W ,

Whe 10^*10,2* e

“  thS hydxosystem (k6/cm2);   ̂g is  the net effic iency
^ -¿B erating pressure (Pw) In the hydrosystem is established with account for the develoo- 
PtesanT. t T16 necessary fo rce (G,kg) on the power cylinder rod during working strokes and for 
6tcO ^ A P ° )3eS 111 plpeS  ̂A Pp  ̂ 1X1 lnstalled bydrodevices (control valves, throttle valves,

P = G A +
*h

dev1 kg/cm‘
6r F*^m

thS Pis t on araa.of the power cylinder on the working stroke cavity end (cm2);
^s Phe mechanical efficiency of the power cylinder, n = 0 .95. '*

——e losses v ia  fr ic tion  in piping and pipe ID can be determined from the equation ( in 
sPective units): 128v ‘ f  •]A —128

'•'hgj. 7f ‘ d4 \
fluid density1 consllmptioll;liB PiPa length; d is pipe ID; \) is kinematic viscosity; f  is

the aaf clJlation of the paramétrés of a gas-hydraulic accumulator consists in determining 
the ■,°-1-umes of Phe flu id  (Vef f  ) and the gas. (Vgas) under optimum conditions, i .e .  under 
Shho/eest pressure difference aP between the beginning and the end of accumulator char- 
ïĥ e with the flu id .

Permissible pressure change in the accumulator is  characterized with the coefficien t 
t FT—  > its  value being usually taken as 0.1-0.12. Accumulator net capacity can be cal-
o^ateuPa the to ta l working capacities of power cylinders in case of their simultaneous

ati0E! = I v (Ve f f  = ¿y ef  f  * ̂  »®<< is  the coeffic ien t of operation simultaneity of the power cylinders. 
i ibRVolume (v gas ) is  calculated on the basis of a polytropic change in the gas state du- 

accumulation charging and discharging with flu id . I f  Vef f  and P are known, V„__ 
found from thp ratio; _ d 6aa

ve ff
v̂ 6rR * gas riniTi

H h is  polytropic index and ranges, practically, within 1 .2- 1 .3 . 
approximate calculations one can use the ratio :

i*her Vgas = (9-11) ‘ Ve f f  ; = (10 -12)* Ve f f  ,
bhi^Pot is  the total volume of an accumulator.

V  - - - -a gas, e .g ., carbon dioxide or, s t i l l  better, nitrogen. 
il1'esui t  ° f  our investigations, advantages of hydrodriven technological equipment, ope- 

S^S.from  the centralized pumping station, have been found. Recommendations are ginen on 
Ehing and calculating hydrodriven pulsating conveyors and other pieces of equipment.
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= (- max
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gas-hydraulic accumulators, oxygen or other gas cylinders are used. Gas and o il 
}PetlaPed with a rubber diaphragm. The gas compartment is f i l le d  with compressed air or
At* " P  h C ft rf ft v»V* ft id t ft v  1 ̂  ft ft n  r* 4* -II”! V* ft +• 4- ft dd >~* 1 r\ rr ft v*

are


