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The continuous production of
sausages requires a large
amount of staff, which is at
times required to carry out
monotonous and heavy phys-
ically demanding work. High
levels of illness, and the chal-
lenge of continually having to
find suitable personnel, is
therefore a strain on every
company. Automated systems
for smoke trolley loading (Fig. 1)
can significantly help to relieve
this burden and increase
throughput in this industry.

By Jens Hofschulte

In order to minimise the physi-
cal strain involved in lifting and
carrying in accordance with

section 2 of the German Load
Handling Regulation (§2 Lasten-
handhabungsverordnung) and to
avoid endangeringhealth, theGer-
man Employer's Liability Insur-
ance for Foodstuffs andHospitality
(Berufsgenossenschaft Nahrung-
smittel und Gastgewerbe) has is-
sued guidelines based on the key
indicator method of the German
Federal Institute for Occupational
Health and Safety (Bundesanstalt
für Arbeitsschutz und Arbeitsme-
dizin). These include reference
values for lifting and carrying for
men and women (Tab. 1).

When applying this to the pro-
duction of sausages together with
certain assumptions, this results

in direct limitations for the smoke
stick loading. In the case of a sau-
sage-meat density of 0.9 kg/dm3

and a ratio of 1:5 between calibre
and the overall length, the ton-
nage per shift as illustrated in Ta-
ble 2 is achieved for a 1000 mm
long smoke stick. This would
mean that a 45 mm calibre sau-
sage including both shoulders
would be 5x45 mm = 225 mm in
length. When a minimum gap of
25 mm between the sausages and
to the smoke stick ends is adher-
ed, the calibre directly determines
the number of sausages on each

smoke stick. With a sausage
weight amounting to 1 kg and a
calibre of 65 mm, 10 sausages are
placed on each smoke stick for ex-
ample. This has an overall weight
of more than 10 kg and in accord-
ance with the reference value is-
sued by the Employer's Liability
Insurance (Berufsgenossen-
schaft) may only be carried by
men 5 to 10 m up to a total of
500 timesper shift.However, at an
output rate of 8,000 products per
shift with 7.5 h of effective pro-
duction time, 667 sticks need to be
handled. The overall output of
roughly 8 t can no longer be dealt
with by hand as a result. A 400 g
product with a 45 mm calibre on
the other hand can still be hung-
up manually by men even when
32,000 products per shift and con-
sequently12.8 t are produced (Fig.
2). In this case, 13 sausages fit on
one stick meaning that it weighs
less than 6 kg and this in turn
means that it is not subject to any
general limitations.

What is noticeable in this partic-
ular representation is that prod-
ucts with a weight of 1.5 kg can no
longer be hung-up by hand on an
industrial scale. The consequence
occurring often as a result of this
directive is a reduction of the
smoke stick loading andwith that a

gap which is significantly greater
than 25 mmbetween the products.
This however results in both a less
efficient utilisation of the produc-
tion capacities and reduced
throughput.

Automated systems
hang-up sausages
precisely

An alternative solution is an auto-
mated hanging line that threads
sausages onto smoke sticks so pre-
cisely that they have gaps of less
than 25 mm. The position is con-
trolled by software which means
that it can differ from one product
to the next. These types of ma-
chines can process more than
32,000 products per shift with a cy-
cle timeof less than0.8 s. Amanual
threading in such caseswould only
be possible with extra staff.

In order to prevent any displac-
ing or impacts with the smoke trol-
ley when loading, a robot can grab
the threaded smoke sticks and
place them into the smoke trolley.
The robot can easily handle 30 kg
of smoke sticks and more. The ro-
bot carries out the loading move-
ment with a path accuracy of less
than 5 mm.Thepicking-up and the
putting-down of the smoke sticks
are carried out with an exactness

Modern technology simplifies handling
Automated smoke trolley loading improves work safety and increases throughput

Fig. 1: The Type ASL-R robot is used for smoke trolley loading, the automated hanging line Type AHL
significantly reduces the amount of physically-demanding work.
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down to a fraction of a millimetre.
This ensures that the movement
remains the same and no sausages
are damaged, irrespective of
whether it is the start of the shift or

late in the evening. The quality re-
mains constant allowing the
smoke sticks to be loaded with the
maximumamount of sausages and
the space in the smoke trolley is

utilised most efficiently. The robot
will never become ill and will not
quit the job because it is physical-
ly-demanding or monotonous
work.

Industrial robots with a suita-
ble paint coating and which have
already been used many hun-
dreds of thousands of times glob-
ally for decades in the automobile
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Fig. 3: The robot and the hanging line are secured with a protective
safety fence.

Fig. 2: The automatic hanging line of the AHL type can position the
sausage loops very precisely on the smoke stick.
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industry are the best type of robot
to use. These robots are designed
for these types of repeated move-
ments and payloads. The costs for
servicing and maintenance are
minimal compared to the effort
when people are employed in the
same area. The robot is equipped
with a ventilated cover for hygiene
purposes as this ensures that no
food can come into contactwith it.
In order to guarantee the perfect
interplay between the clip-ma-
chine, hanging line and robot,
they are interconnected by indus-
trial fieldbusses. Product parame-
ters only need to be entered at one
human-machine interface and
are distributed automatically to

all machines. The machines con-
sider these parameters automati-
cally which prevents incorrect op-
eration. This way, this type of au-
tomated sausage-production sys-
tem can also be operated by per-
sonnel with limited training and
without any technical knowledge
of robots. For safety reasons, the
robots and the hanging line are
separated from normal working
areas by a protective safety fence
(Fig. 3).

The operators place the smoke
trolleys in the transfer stations in
such a way that the robot always
finds them in the exact same po-
sition. As soon as one smoke
trolley has been fully loaded, the

robot switches to loading the
second, which gives the operator
a sufficient amount of time to re-
move the fully-loaded trolley
and replace it with the next one
to be loaded.

Incorporating the robot into
the production process means
that the number of staff required
at each individual production
line can be reduced to just one
worker per shift. This remaining
worker carries out the changing
of the sausage casings and re-
loads smoke sticks into thehang-
ing line.Where two or evenmore
workers are currently required,
the automated system means
significant savings in terms of

staff. Parallel to the savingsmade
thanks to the reduction in staff
numbers, the quality and the
product throughput volumes are
increased. Considering the
product throughput volumes per
person, the introduction of one
automated hanging line and ro-
bot canmore than triple the pro-
ductivity.
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The physical exertion involved in sausage production is significant
Tab. 2: Implementation of the guidelines for lifting and carrying pursuant to the trade association (BG) guidelines

Product weight and calibre
Cycle Prod-

ucts
50g 100g 400g 700g 1,000g 1,500g 2,000g 3,000g 4,000g 5,000g 7,000g 9,000g 11,000g

in s /Shift 25mm 35mm 45mm 55mm 65mm 75mm 85mm 95mm 105mm 115mm 125mm 135mm 145mm
27.00s 1,000 0.1t 0.1t 0.4t 0.7t 1t 1.5t 2t 3t 4t 5t 7t 9t 11t
13.50s 2,000 0.1t 0.2t 0.8t 1.4t 2t 3t 4t 6t 8t 10t 14t 18t 22t
6.75s 4,000 0.2t 0.4t 1.6t 2.8t 4t 6t 8t 12t 16t 20t 28t 36t 44t
3.38s 8,000 0.4t 0.8t 3.2t 5.6t 8t 12t 16t 24t 32t 40t 56t 72t 88t
1.69s 16,000 0.8t 1.6t 6.4t 11.2t 16t 24t 32t 48t 64t 80t 112t 144t 176t
0.84s 32,000 1.6t 3.2t 12.8t 22.4t 32t 48t 64t 96t 128t 160t 224t 288t 352t

Tonnage is output per shift; green can be lifted by both men and women in accordance with Employer's Liability Insurance guidelines, yellow only by men and red may no longer be
carried manually.
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Health hazards due to physical strain must be avoided
Tab. 1: Guidelines according to the trade association for food and restaurants (BGN) for lifting and carrying

Load kg Lifting, depositing, transferring and holding duration < 5s
Men

< 10 generally no limitations
10–15 max. 1000 times
15–20 max. 250 times
20–25 max. 100 times
> 25 only in connection with special preventive measures

Women
< 5 generally no limitations
5–10 max. 1000 times
10–15 max. 100 times
> 15 only in connection with special preventive measures

Load kg Carrying, carrying distance
5-10 m 10-30 m > 30 m

Men
< 10 generally no limitations
10–15 max. 500 times max. 250 times max. 100 times
15–20 max. 100 times max. 100 times max. 50 times
20–25 max. 50 times max. 50 times
> 25 only in connection with special preventive measures

Women
< 5 generally no limitations
5–10 max. 500 times max. 250 times max. 50 times
10–15 max. 100 times max. 100 times max. 50 times
> 15 only in connection with special preventive measures

Source: Trade association regulations for health and safety at work (BGN, BGR 229):
Work in the meat-processing industry, April 2004 FLEISCHWIRTSCHAFT International 1/2015
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