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As  noted  earlier  by  many  scientists  and  researchers,
spiral-screw feeders – a special case of screw feeders –
are promising in the field of volumetric dosing of bulk
materials [1 – 3]. With regard to agriculture, specifically
in animal husbandry, this is expressed in the dosing of
dry concentrated feed to various farm animals [4 – 9].

In  this  industry,  spiral-screw  dispensers  are
increasingly used, since in dairy farming, according to
zootechnical  requirements,  it  is  necessary  to  produce
highly  concentrated  feed  with  high  accuracy  (at  least
95%) [10 – 14].

Especially well proven spiral-screw dispensers are, in
which the dosing of a portion of feed occurs according to
the number of whole perfect revolutions of the spiral [5,
15].  When  testing  and  studying  the  workflow  of  the
dispenser, the question arose how and in what way the
location of the last turn of the dosing spiral at the edge of
the  discharge  neck  would  affect  the  operation  of  the
dispenser.

In this regard, the goal was to investigate the process
of dosing a portion of food at different angles of start and
stopping the spiral.

�	��������	���	���
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The task of the tests was to determine the accuracy of the
formation of a portion of feed, depending on the angle of
location of the last turn of the spiral at  the end of the
discharge neck.

The  tests  were  carried  out  on  granulated  feed
corresponding  to GOST 9268-2015 with the following
physical  and  mechanical  properties:  humidity  –  6.1%;
angle of natural  slope – 42°; collapse angle – 48°; the
angle of friction on the steel – 22°; bulk density – 658
kg/m3. The sum of the Karr score is 81; flowability is
good.  These  properties  and  criteria  were  determined
according  to  GOST  R  51850-2001,  GOST  R  57059-
2016, GOST 13496.0-2016, GOST 28254-2014 [16].

To study the process of dosing and forming a portion
of feed with a spiral-screw dispenser,  a dispenser  was
designed, the scheme of which is presented in Figure 1. 
The  basis  of  the  spiral-screw  dispenser  includes  a
replaceable spiral and a casing. The spiral is driven by
means of a coupling through a 16.3730 DC gear motor
with a capacity of 100 W [5].

This motor gearbox allows stopping the spiral with a
step of its rotation angle of 90°.

Figure  2  shows  a  general  view  of  the  laboratory
spiral-screw dispenser
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The estimation of the error  in the formation of the
feed  portion  was  carried  out  on  spirals  of  various
diameters and pitches (Table 1), (Fig. 3), to ensure a gap
of 5 mm between the spiral and the cylindrical casing, 3
round pipes with diameters of 59, 83 and 107 mm were
selected.

Table 1. Parameters of the transport spirals used

Spiral
diameter d,

mm

Strip
profile,

mm
Spiral pitch, s

Spiral
length l,

mm
&'91"9'1 &B%! (�12�9%�9%�!2� $((C2(

d = 49 mm                d = 73 mm              d = 97 mm
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The laboratory dispenser works as follows. When the
actuator is switched on, the rotational motion of the drive
shaft  8 through the shaft  key connection  to the rod is
transmitted to the transport coil 4, thereby allowing the
movement of the bulk material disposed at the bottom of
the loading neck 2 in the direction of the discharge neck
(window) 3. 

The  use  of  a  geared  motor  with  an  eccentric  as  a
spiral drive allows the spiral to be stopped in a position
where the last turn is at the bottom of the discharge neck.
The presence of a contact strip on the drive shaft allows
you to change the angle of the last turn of the spiral with
a step of 90° as shown in Figure. 4. That is, the spiral
will constantly stop in one strictly defined position – 0,
90, 180 and 270 degrees, while making the x-number of
revolutions. 

The  experiment  was  conducted  as  follows.  On the
control panel, the number of revolutions of the spiral was
set, N = 2 turns. The spiral was installed in one of the 4
positions. After that, the power was supplied to the drive
and  the  feed  was  issued  to  the  receiving  tank  and
weighed on the SCALES CAS SW-05 with an accuracy
of two grams, each experiment was repeated in five time-
repetition  [16].  At  the  end  of  all  the  series  of
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experiments, the data were structured and summarized in Table 2.

�����
�D#�����������##�������
�����
�����*������
�#��������

������
��������
�
��

Table 1. Parameters of the transport spirals used
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To assess  the quality  of  the formation of  a portion of
feed,  a  coefficient  of  variation  was  adopted,  which
allows  characterizing  the  dosing  error  with  the  lowest
coefficient  of  variation,  the  greatest  accuracy  of  feed
coding will be observed.

In  Table  2,  the  following  symbols  are  adopted:  
Dk - diameter of the cylindrical housing, mm; ds – spiral
diameter, mm; S – pitch of the spiral in fractions of units
of diameter;  mi – feed weight issued in experiment i, g;
Σmi –  sum  of  feed  masses  for  5  experiments,  g;  
mav – average value of the mass of the feed issued, g; ν –
coefficient of variation, %.

Analysing the data obtained during the experiment, it
can be noted that  the lowest coefficient  of variation is
obtained  when  the  last  turn  of  the  spiral  stops  at  a
position of 0°, that is, when the turn stops at the edge of
the  discharge  neck  in  its  lower  part  (Fig.  5).  This
phenomenon is observed on all studied standard sizes of
spirals.

�����!��#�������##
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Coefficients of variation at Dk = 83 mm, dsp = 73 mm
and S = 0.75...1.25d ranged from 1.55% to 59.87% and
the  lowest  values  of  the  coefficient  of  variation  were
1.55%,  3.51%,  17.50%  with  the  corresponding  spiral
steps obtained at 0°.

Coefficients of variation at Dk = 109 mm, dsp = 97 mm
and S = 0.75... 1.25d ranged from 5.90% to 38.62% and
the  lowest  values  of  the  coefficient  of  variation  were
11.54%,  5.90%,  6.93%  with  the  corresponding  spiral
steps also obtained at 0°

Coefficients of variation at Dk = 59 mm, dsp = 49 mm
and S = 0.75...1.25d ranged from 0.56% to 26.50% and
the  lowest  values  of  the  coefficient  of  variation  were
5.23%, 0.56%, 9.32% at the corresponding spiral steps
obtained similarly at 0°.

�	 
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�

Thus,  the  previously  put  forward  assumption  was
confirmed  and  the  last  turn  of  the  spiral  is  able  to
perform  the  function  of  a  cut-off and provide  a  more
accurately formed portion of the feed by stopping at the
bottom of the casing and counteracting the uncontrolled
angle of collapse of the feed. And the results obtained
are  recommended  to  be  taken  into  account  when
designing a spiral-screw dispenser and when using it in
practice.
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