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Secondary Packing System Integration – How to Ensure Maximum Throughput
A well-designed packaging system has one objective, to meet predetermined performance levels -  
No Matter What! However, from little hiccups to extended downtime – planned and unplanned, the 
overall efficiency of packaging lines is vulnerable to many variables. To meet or exceed target output 
levels, a packaging system needs to be designed to not only work under ideal conditions but also 
take real world situations into account. In this paper, Pearson Packaging Systems discusses several 
key design concepts that help maximize and maintain system throughput.

Technical Note

System Level Optimization 
Rather Than Machine Level

A system in general can be defined as 
an interdependent group of functions 
forming a unified whole. The key term 
in this definition is interdependent. 
Even if each component works optimal-
ly on its own, all parts together do not 
automatically form an efficient system, 
in particular as the complexity increas-
es. Most systems generally revolve 
around key components, often critical 
and high value assets that present the 
most vulnerable links. Good system 
design ensures that the vulnerability 

of such key functions is minimized by 
mitigating any negative effect other 
components of the system could have 
on these assets. 

High quality, high performance and reli-
able machines certainly form the foun-
dation of a well-functioning packaging 
system to reduce any unnecessary 
downtime. Nevertheless, downtime will 
occur for a number of reasons, some 
as simple as a tape roll having to be re-
placed or a product jam to be cleared. 
So instead of making Plan A – the ma-
chines and other system components 
fail-proof in an attempt to minimize 
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outages, a well-designed system always incorporates a 
Plan B – the operational control strategy that ensures that 
in the end the overall output goal will be met.

  
Accumulation and Buffering
In general, a secondary packaging system’s most criti-
cal assets are the case packer and the palletizer. These 
functions ultimately determine the target output of the line. 
If either one of these machines goes down or is operating 
below capacity due to upstream problems, the resulting 
loss in output cannot be recovered without expending 
more time such as running the system overtime.

Accumulation and buffering are critical design concepts 
that help isolate equipment outages, allowing for recovery 
without negatively impacting the balance of the line. While 
accumulation enables products to be temporarily stored, 
buffering allows them to be delivered at a different rate 
than received.

For example, if problems with corrugate shut down a case 
erector, a close coupled downstream packer would be 
directly affected. However, since mean time to repair or 
in this case the average time to clear a jam can be easily 
determined, built-in accumulation covering that timeframe 
could completely avoid any interruption for the packer. 
Further down the line, a case sealer may need a tape roll 
to be replaced. If there is enough conveying to allow prod-
ucts exiting the packer to be accumulated and buffered, 
the case packer can continue producing at its normal rate 
while the tape roll is being replaced. 

When applying buffering principles, equipment upstream 
and downstream must have excess capacity, which can 
range from 20-100%. To optimally use the accumula-
tion area in our example above, both the case erector 
and case sealer must be capable of producing at faster 
speeds than the packer and palletizer. Photo eyes de-
termine when the accumulation area is full, triggering an 
automatic shut-off of the erector or sealer as well as auto-
matically turning it back on when cases run low.

Smart Conveyors

Instead of a traditional continuous conveying system, 
smart conveyors are made up of small sections that are 
joined together. Each section is powered by its own drive, 
which enables uniform spacing between the products as 
well as accumulation without back pressure. Absence 
of back pressure is particularly important as it secures a 
higher quality output and a much more smoothly running 
system. For example, if the case sealer runs out of tape, 
upstream accumulation of ready-to-be sealed boxes could 
create a large amount of back pressure at the case sealer 
in-feed. To ensure that only one box enters the taper once 
it is operational again, mechanical stops and clamps are 
used to meter cases into the sealer one at a time.  Large 
amounts of back pressure could overwhelm the metering 
function causing jams as well as rubbing and scuffing, 
severely lowering the quality of the shipping case, which 
is of particular concern if it is a display case. 
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In addition, stops and clamps are mechanical parts that 
add complexity and points of failure.  Smart conveyors, on 
the other hand, can eliminate the need for these parts, in 
addition to belts and drive chains, which vastly simplifies 
conveyor maintenance and increases uptime. 

Furthermore, if cases don’t touch each other, operators in 
a hand pack or hand palletizing station can easily grasp 
the product reducing opportunities for injuries or backups. 

Network Communication
This aspect of end-of-line packaging system optimization 
addresses the need for the various functions within a 
system to communicate with each other to coordinate and 
synchronize all parts. For example, if a case erector runs 
out of corrugate, the packing machine would be informed, 
which in turn tells primary equipment upstream to stop 
sending products. The packer then loads any product al-
ready on the infeed conveyor into the accumulated boxes 
and stops if the situation remains unresolved. As a result, 
operators would not have to clear product off of conveyors 
or even the floor if they fell to the ground. 

The interface between machines typically relies on a com-
munication platform such as Ethernet protocol or discrete 
signals between machines using relays. Relays are a low 
cost, yet reliable and easy to troubleshoot option. Com-
munication networks are more complex but can serve a 
dual purpose for data collection.

Extended Magazine
Extended magazines are often an overlooked yet easy to 
implement aspect of system optimization. The fewer times 
an operator has to interface with a specific machine to 
reload supplies, the more time he or she could spend on 
maintaining other components of the system. Assuming a 
run rate of 25 cases per minute and average board thick-
ness of 5/16”, each two foot magazine extension could 
buy approximately three additional minutes of time. 

In addition, longer magazines allow low level sensors to 
be set much earlier, which reduces panic situations and 
supports a smoother running system. 

In fact, combining a high-quality case erector with a prop-
erly sized magazine and discharge conveyor accumula-
tion design could make a case erector an almost invisible 
factor when analyzing production line limiters.

LED Status Beacon
Stack lights, ideally with horns are designed to alert oper-
ators that a particular machine requires attention - it may 
have a jam or is running low in supplies. As such, the bea-
con itself significantly contributes to minimizing equipment 
downtimes and keeping the system running as smoothly 
as possible. 

Beacons come with two different light sources – incandes-
cent and light emitting diodes (LED). Incandescent lights 
are susceptible to vibration and have a finite life of typical-
ly just over a thousand hours of operation. In comparison, 
LEDs save a significant amount of energy and last up to 
50 times as long, easily justifying the moderately higher 
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upfront cost. Even more importantly, a burned-out light 
often becomes a low-priority maintenance concern, as it 
does not stop the machine and the operator or mainte-
nance technician’s time may be monopolized by critical 
system assets such as processing or packing equipment. 

Since a burnt-out light cannot communicate anything, the 
lack of a properly functioning alert system can put signif-
icant strain on operators and reduce the efficiency of the 
line. As such choosing an LED beacon over incandescent 
lights significantly contributes to maintaining overall line 
throughput.
 

User Centric Design
Pearson adopted User Centric Design (UCD) as an en-
gineering and product development philosophy to make 
the interaction with our machines as intuitive as possible. 
Rooted in the principles of Human Centered Design, 
primarily used in the software industry, UCD enhance-
ments effectively reduce operators’ learning curves, make 
it easy to interpret data from the machine into actionable 
information, minimize the margin for human errors and 
make set-up, changeover and fault recovery a faster and 
more seamless process resulting in improved up time and 
equipment availability.

Pearson’s UCD program is an ongoing commitment to 
improving the interaction between an operator or mainte-
nance technician and our machines, covering the human 
machine interface (HMI) design and programming, 

mechanical interfaces such as changeover points and 
overall accessibility as well as ergonomic factors.

Machines designed with the user in mind allow opera-
tors and maintenance technicians with varying levels of 
experience and expertise to complete their tasks not only 
successfully but also faster.

Conclusion
A multitude of considerations are necessary when design-
ing an optimally functioning end-of-line system and the 
concepts discussed in this paper only provide a starting 
point for discussion. Spatial and budgetary restraints often 
force trade-offs that invariably impact the overall system 
performance. Pearson’s team of application engineers 
and system designers work closely with customers to help 
determine system goals and requirements as well as to 
ensure that the overall system design achieves its highest 
potential within any given constraints. 

Pearson Packaging Systems
For over sixty years, Pearson Packaging Systems consis-
tently built its reputation as a manufacturer of high-quality, 
exceptionally reliable and robust packaging machines. 
Building on our extensive machine-level experience in 
erecting, packing, sealing and palletizing applications, 
Pearson took the logical next step into system integration 
over a decade ago. 

Just like we approach machine design, we are committed 
to providing optimally functioning integrated solutions. 
Pearson’s application engineers and system designers 
closely collaborate with customers to identify needs and 
requirements as well as to facilitate a thorough under-
standing of potential trade-offs to maximize the system’s 
potential.

Call us at 1-800-732-7766 to discuss your project.


