
>>  The best way to predict  the future
is to invent i t .  <<   A lan Kay (amer ican computer and internet p ioneer )

be the f i rst .

control systems
Innovat ive in ject ion molding technology
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ENGEL CONTROL SYSTEMS.
Precise Control  and Sequencing of al l  Inject ion Molding Processe s.
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ENGEL CONTROL SYSTEMS.
Precise Control  and Sequencing of al l  Inject ion Molding Processe s.

The Road to Achievement
Precis ion, Effect iveness, and Consistency def ine the
qual i ty  of  our product.  Measurement,  Contro l ,  and
Regulat ion prov ide the foundat ion.
Pressure,  Movements,  Accelerat ions,  Temperatures
are the start ing point .  The Engel  Contro l  Systems
EC 100 /  CC 100 are s ignal  processing,  convert ing,
and inter fac ing to the actual  product ion process.



ENGEL CONTROL SYSTEMS.
Universal  for al l  Engel Machines.
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System fami ly
Engel  at taches great importance to a standardized
user panel  for  the contro l  of  in ject ion mold ing
machines and robots.  For th is reason a l l  contro l
var iants have the same symbols and arrangement
of  funct ion keys.  To fac i l i tate maintenance and
stocking of  replacement parts,  ident ica l  hardware
modules are ut i l ized. Standardizat ion and c lear
operator guidance helps you to rapidly and eff iciently
implement Engel  contro ls.

Fast
32 Bi t  RISC processors are the h igh speed
computers in the EC 100 and CC 100 contro ls.
Important commands are d i rect ly  executed v ia
hardware with in the processor.  The resul t  is  fast
command execut ion t imes. Execut ion of  complex
programs can be reproduced with short cycle t imes.
The ”rea l  t ime mult i - task ing operat ing system”
executes the required tasks s imul taneously
and accurate ly.

Inte l l igent
Dig i ta l  contro l  technology and fuzzy logic are used
for the se l f - learn ing temperature contro l  c i rcu i ts.
Barre l ,  nozz le,  mold and hot runner temperatures
are automat ica l ly  opt imized and accurate ly
contro l led.  The dig i ta l  contro l  of  the sequence of
motions is accomplished by a 32 Bit RISC processor.
The intel l igence – that is the computer performance
– is  spread over the indiv idual  modules.  Addi t ional
modules are either plugged into free ports or connec-
ted through the f ield bus. In this way the system can
be f lex ib ly  expanded. Speed and accuracy of  the
system are not changed by opt ions and upgrades.
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Rel iable
Al l  components of  the system are made in Surface
Mounted Device (SMD) technology.  The design of
the hardware is  matched to su i t  the requirements
of rough industr ial  surroundings and the regulat ions
for electromagnetic shielding. The modules are made
sturdy and re l iab le by use of  a protect ive meta l
cas ing.  The integrated diagnost ic system
automat ica l ly  detects hardware errors.

P lenty of  color
The EC 100 /  CC 100 contro l lers have a h igh-
resolut ion 10.4” TFT color screen with act ive matr ix,
a l lowing the operator to quickly and easi ly compare
actual and ideal curves. Di fferent colors are used to
dist inguish a lphanumer ic data – such as red for
posi t ion,  and green for  pressure.

Real  t ime graphics
The powerfu l ,  expanded graphics package ENGEL
 MICROGRAPH PLUS is standard on the CC 100
contro l ler,  g iv ing quick access to key informat ion.
Features l ike the ”Auto Set”  funct ion,  which g ives
you a l l  the most important process varables –
in ject ion pressure,  speed and screw travel  – are
automat ica l ly  d isplayed and opt imal ly  scaled at  the
press of  a button.
Another feature is the Automatic Ideal Curve Screen.
To determine the ideal curve and tolerances, perform
a tr ia l  run over a per iod such as one hour.  ENGEL
MICROGRAPH PLUS wi l l  t rack the curves whi le you
are molding good parts, plot them over one another,
and automat ica l ly  ca lcu late the ideal  curve and
tolerance tunnel .

Precise
For precise in ject ion control,  exact signals from the
respect ive transducers, such as posit ion, pressure,
etc.  in the mi l l ivo l t  range are crucia l .  The analog
measur ing s ignals can be inf luenced by sources of
machine inter ference. To prevent s ignal  (no ise)
interference from occurr ing, the signal is converted
from analog to d ig i ta l  d i rect ly  at  the respect ive
transducer and is transmitted to the control system
in digital  form. Transducer signals of extremely long
strokes can be transmitted precisely, at an accuracy
of  0.0004 in.



ENGEL CONTROL SYSTEMS.
The r ight control  for each appl icat ion.
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Local  area network Main CPU Robot CPU

Remote access via:
Telephone,

Frame Relay,
or Internet

32 bit  Bus
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Analog IO Seria l  IO Digita l  out Digi ta l  in Temperature

16 bit  Bus



ENGEL CONTROL SYSTEMS.
EC 100 – the standard control  /  CC 100 – top of the l ine.
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Opt ional  Equipment
- ENGEL MICROFLOW and ENGEL MICROPLAST
- ENGEL MICROGRAPH PLUS (standard on CC 100)
- PD-Graphics & Reports.  Cont inuous, graphica l  

moni tor ing of  process parameters
(standard on CC 100)

- Qual i ty  Data Stat ist ics QDS (SPC Report ing)
- Weekly t imer
- Energy calculat ion or energy

measurement programs
- Inter face for  robot,  centra l  computer,  EMS, 

auxi l iary dev ices,  etc.
- Remote maintenance inter face

(Ethernet connect ion)

- Inter face for  f ree ly programmable d ig i ta l  
input/output

- Servo va lve contro l
- Magnet ic card reader – access to machine 

sett ings with magnet ic card
- Cavi ty pressure cut-over dev ice with

pressure t ransducer
- Technology software (PVC, LIM, MuCel l®)
- Hot runner PID temperature contro l
- PC programs: EMS – ENGEL MONITORING 

SYSTEM, EXPERT CONTROL PLUS, etc.
- Autoprotect:  h igh-precis ion mold protect ion 

and in ject ion monitor ing systems
- Freely programmable cycle sequencing
- MINI-CAM: Support  for  sett ing of  process 

parameters
- Display text  ava i lab le in 25 languages
- Automat ic shutdown for  ” l ights out”  operat ion 

(ghost sh i f t  program)
- Network ing capabi l i ty  v ia ” te leserv ice /  ENGEL 

MONITORING SYSTEM” ethernet connect ion on 
CC 100 models.  (opt ional  on EC 100 models )

Standard Equipment
- 3D display page structure wi th logica l  page 

h ierarchy,  and quick cal l  sof t  touch keys
- TFT color  f lat  screen; 16 colors
- High speed integrated 3.5" d isk dr ive
- Contro l  of  in ject ion funct ions
- Sel f- learn ing temperature contro l
- Cut-over to hold ing pressure (posi t ion,  t ime, 

pressure dependent )
- Dig i ta l  d isplay of  a l l  actual  parameters

and act ions
- High resolut ion mold protect ion
- History report ing for  a l l  errors & a larms
- Graphic cycle t ime analys is

- Set va lue graphics
- 3 f ree ly programmable text  pages
- 3 f ree composi t ion text  pages for  indiv idual  

summar iz ing of  important parameters
- Log downt ime & process var iable changes
- Pr inter  inter face;  IBM compat ib le keyboard 

inter face
- Quick-Set-up page with cycle step display
- Debugging system for  extensive d iagnost ics
- Cycle t ime analys is
- US /  metr ic uni t  convers ion
- Key and password secur i ty  system
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Screenpage Spanish Screenpage French

Global ly Appl ied.

Screenpage German

Screenpage Japanese Screenpage Chinese (Mandarin)

Screenpage I ta l ian



ENGEL CONTROL SYSTEMS.
Clear and functional design.
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Machine setup with graphic support
The main machine funct ions:  c los ing,  opening,
in ject ion,  hold ing pressure,  p last ic iz ing and back
pressure,  can be set  us ing the set  va lue graphics.
This prov ides the machine operator wi th a c lear
picture of  the current funct ion.

QUICK SETUP
With Engel´s ”Quick Set” function, al l  crit ical machine
parameters can be set  f rom a s ingle page. The
contro l  system performs pre-calculat ions
automat ica l ly  to a l low you to ready the machine for
product ion with min imum data input.

Cycle t ime analys is
This program records the real t ime for each machine
function and displays it for the current and preceding
cycle.  The graphic design offers a quick cycle t ime
overv iew of  each indiv idual  machine funct ion.

QUICK-SETUP

Set value graphics

Cycle t ime analysis
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Innovative Process Optimizat ion Tools.

MINI CAM
MINI CAM offers machine set-up made easy through:
- Automat ic sett ing of  mater ia l  and part  re lated 

process parameters on a s ingle d isplay page
- Act ive machine sett ing ass istance through a 

”mold ing wizard”,  based on an expert  system.

Absolute Value Input
Parameter setting in actual values related to volumes,
strokes and pressures.

Sel f  Opt imiz ing Software Contro l
( for  in ject ion speed and in ject ion pressure)

Sel f  opt imiz ing software contro l  which adjusts the
process according to sett ings,  wi th in three cycles
after measurements of i ts speed or pressure prof i le.

Self  Opt imiz ing Software Control

Absolute Value Input

MINI CAM



ENGEL CONTROL SYSTEMS.
Programs for Process and Qual i ty Monitor ing.
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ENGEL MICROGRAPH PLUS

ENGEL MICROGRAPH PLUS
This universal ly recognized graphics program serves
for rea l  t ime recording,  moni tor ing and analys is of
process var iables.
Up to 7 d i fferent process va lues can be plot ted as
curves on each of  4 d i fferent screen pages. One
ideal  curve can be determined per page.
By presett ing a to lerance f ie ld,  part ia l  or  ent i re
funct ions,  such as the in ject ion process,  can be
monitored indiv idual ly  wi thout interrupt ion.
The tolerance f ie ld can be determined automatical ly
in that  the curves f rom a speci f ic  number of  cyc les
are p lot ted over each other so that  a def ined
tolerance range is  automat ica l ly  ca lcu lated.

This is the tolerance f ie ld for a l l  subsequent cycles,
which can actual ly  be adhered to by the machine.

ENGEL MICROPLAST
Each in ject ion stage causes a speci f ic  in ject ion
pressure character ist ic der ived f rom the set  va lue
for  ve loc i ty.  By f inding the integra l  for  a g iven area
under the curve,  an index or f low number is
calculated based on the work done to create the
part .  The operator can def ine an ideal  f low number
with to lerances,  and monitor  a l l  subsequent cycles
automat ica l ly.

ENGEL MICROFLOW
This program performs an automat ic correct ion of
cut-over points and/or hold ing pressure according
to variations in the flow number measured. Correction
takes place, in cycle, to help prevent rejects caused
by var iat ion in mater ia l .ENGEL MICROPLAST /  MICROFLOW
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Process Data Control

PD-protocol

Qual i ty Data Stat ist ics

Qual i ty  Data Stat ist ics (QDS)
QDS makes possib le stat ist ica l  eva luat ion of
process/qual i ty data. Up to 3 process var iables can
be stat ist ica l ly  eva luated in process and qual i ty
contro l ,  through constant sampl ing.

Qual i ty  Documentat ion Package (QDP)
with Continuous Process Control (CPC)
QDP consists of the programs: Process Data Reports
and Process Data Graphics.  The ent i re process
sequence can be fu l ly  moni tored and documented.
CPC graphica l ly  d isplays up to 8 se lectable actual
process var iables.  For each var iable,  actual  l imi ts
and to lerance l imi ts are determined indiv idual ly  or
are ca lcu lated automat ica l ly  us ing the mean va lue
and the standard dev iat ion.
The operator can specify the response of the machine
when the set  l imi ts are exceeded. For example,  i f
the in ject ion t ime is exceeded, alarm, part reject ion,
or machine stop responses can be se lected. Thus
100% monitor ing of  a l l  the speci f ied process
var iables is  possib le.
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ENGEL CONTROL SYSTEMS.
Autoprotect – the self- learning protection program.

In ject ion Monitor ing
The ”Autoprotect- In ject ion Monitor ing” program
serves to monitor  in ject ion and cut-over pressures
through a compar ison of  the actual  curve with a
process adjusted, predetermined, ideal curve of one
or more re levant,  se lectable va lues.  The goal  is  to
recognise cr i t ica l  dev iat ions,  e.g.  over packing of
the mold,  as quick ly as possib le and be able to
in i t iate the response act ion.
The ideal  cyc le is  determined by the machine
operator f rom one or more of  the prev iously
considered good cycles. Ideal and actual cycles are
graphica l ly  d isplayed, s imi lar  to ENGEL
MICROGRAPH PLUS. Scale of  the data recording,
monitor ing to lerances,  measur ing t imes, and the
monitor ing window are a l l  f ree ly adjustable.

Mold Protect ion
a)  Automatic determinat ion and monitor ing of the
mold protect ion pressure:
The machine operator determines the range for  the
mold protect ion.  Dur ing c lamping of  the mold,  the
contro l  determines the pressure required with in the
set mold protect ion range, which is  then displayed
graphica l ly.  In future cycles,  a to lerance f ie ld is
p laced over the pressure curve.  A l l  subsequent
c lamping movements wi l l  have th is to lerance curve
as the maximum l imi t .  When the to lerance range is
exceeded, the machine stops and the mold
protect ion a larm is act ivated.

b) Automatic determinat ion and monitor ing of the
mold protect ion speed:
The same pr inc ip le is  a lso appl ied in the deter-
minat ion of  the speed with in the mold protect ion
range. In th is case the actual  speed is graphica l ly
recorded and prov ided with in a def ined to lerance.
When the speed drops below th is to lerance, the
machine stops and act ivates the mold protect ion
alarm. This new pr inc ip le permits h ighly sensi t ive
mold protect ion.
These software programs enable a cont inuous
monitor ing of the pressure and speed prof i les during
the mold protect ion phase.
The advantages compared to the usual  mold
protect ion are as fo l lows:
- se l f  learn ing
- higher sensi t iv i ty  and therefore the possib i l i ty

to operate at  h igher speeds
- increased mold protect ion through 

immediate recogni t ion of  h igher res istance
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Expert Control  –
systematic determination of the optimized process sett ings.

Expert  Control Expert  Control  operat ing character ist ics

Process Opt imizat ion
For a new mold,  the operator is  of ten faced with
the task of f inding the most suitable sett ings on an
inject ion molding machine for good parts. But even
here, where individual experience usually rules, there
are systemat ic methods which,  wi th regard to
genera l  qual i ty  assurance, p lay an essent ia l  ro le.
The descr ipt ion of  qual i ty  character ist ics as a
function of process variables creates a l ink between
part  qual i ty  and the in ject ion mold ing process.
The complex i ty  of  the in ject ion mold ing process
made optimizat ion without computer support al l  but
impossib le.  W ith a program package based on
expert knowledge, Engel is paving the way towards
the ”se l f - learn ing machine”.  The search is  not for
the f i rst  workable machine sett ing, but for the best
possib le sett ing.

Expert  Contro l  P lus
The operator’s guide to achiev ing the opt imum
operat ing point .  The start ing point  is  a machine
opt imized according to genera l  cr i ter ia.  Whi le the
l imi ts for  mold and barre l  temperatures depend on
the mater ia l ,  the l imi ts for  other parameters,  such
as the cut-over point or holding pressure, are chosen
by the operator af ter  assessing the molded part .
Af ter  def in ing the required part  propert ies wi th
tolerance l imits and with access to a technological
matr ix  wi th expert  knowledge, a g iven test  p lan is
run through systemat ica l ly,  coordinated by the
machine contro l  and PC. The opt imized set  va lue
for  eff ic ient  product ion is  ca lcu lated by
measurements gained f rom the molded parts.

Based on the mult i -d imensional  process characte-
r ist ics ca lcu lated, the process var iables of  the
machine are control led entirely automatical ly. During
the process,  var iables stored in the technologica l
matr ix  of  character ist ics are compared with the
actual  va lues being measured. At a pre-def inable
deviat ion, the program calculates a correction value,
e.g. cut-over pressure, which optimizes the process
by successive alterat ion of the given set values. This
feedback process prov ides fu l ly  automat ic qual i ty
contro l  of  the molded part .
Di rect  in format ion exchange is  carr ied out over the
contro l ler.
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ENGEL CONTROL SYSTEMS.
The Integrated Help System - Quick Help for the Operator.

Help text
An integrated on-screen help system offers quick,
user f r iendly ass istance to the machine operator.
User help is avai lable for each screen page, for each
sett ing,  for  every measured value,  for  every a larm -
for everything which appears on the monitor screen.
This eases the operat ion of the system for untrained
as wel l  as for  t ra ined machine operators.

The screen text is stored with the ”Hyper Text Markup
Language (HTML)”. This al lows you to navigate in al l
chapters of  the text – l ike on the Internet.  Selected
terms with in the help text  are connected to fur ther
deta i led informat ion.

You s imply p lace the cursor on the se lected term,
press the help text  key,  and the addi t ional  texts
become v is ib le.
This is  how you are able to d i rect  yoursel f  through
the informat ion.
Through the help system, the qual i ty  and eff ic iency
of the machine operat ion and the machine set-up is
improved. The machine contro l  manual  is  prov ided
at the operators f ingert ips.
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On-l ine help when you need it .

Engel  uses remote connect ions for the
fo l lowing funct ions

- The v iewing of  a l l  screen pages

- The analys is of  hardware and software
contro l  issues

- The correct ion and down- loading of  new
processes and modi f ied programs

Remote maintenance
The opt ional  Engel  remote maintenance module
permits extensive d iagnost ics of  hardware and
software with the help of  Internet tools.  The web
server, integrated in the machine control ler, provides
al l  in format ion and is  a lso able to process
informat ion. I t  communicates ei ther direct ly through
a telephone l ine or via the Internet. Applying Internet
technology,  a l l  possib i l i t ies of  communicat ion are
open to Engel .  The connect ion is used for universal
exchange of  data.

ENGEL MONITORING
SYSTEM Modem

ENGEL
Modem-Pool

ENGEL-LAN

10Base -T-Hub

Customer-LAN

Remote Access
Server (LRS1)

Ser ia l
(SLIP)

ENGELCUSTOMER

Telephone
network

Internet

Telephone
network
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ENGEL CONTROL SYSTEMS.
EMS – Engel Monitor ing system.

The fo l lowing program package is
avai lable wi th EMS:
- EMS basic package (ENGEL MONITORING 

SYSTEM) runs communications with the machine
control  and stores machine data in standardized
f i les for  processing on a PC or network.

- PCS (PARAMETER CONTROL SYSTEM) for  
storage, management and v isual izat ion of  set-
up data for  d i fferent molds and machines.

- PDT (PROCESS DATA TRANSFER) for se lect ion,
storage and v isual izat ion of  process data for  a l l
connected machines.

- MST (MACHINE STATUS) graphical ly displays the
product ion p lant ,  inc luding a l l  machines,  and 
prov ides fast  access to the machine status.

- RDS (REMOTE DIAGNOSTIC SERVICE) serves for
the remote maintenance of the EMS system and
the connected contro l  systems v ia modem.

ENGEL MONITORING SYSTEM (EMS)
Al l  mold and machine related set-ups and actual
process values can be transferred to the PC via
EMS. The current status of  each connected
machine can be v iewed remotely by a PC.
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Engel in the PC world.

An in ject ion mold ing machine works with indiv idual
data for  the process.  Here we dist inguish between
set-up data (set  va lues)  and process data (actual
va lues) .  To be able to process th is data in the PC,
for example to evaluate i t  with standard commercial
programs, su i table convers ion is  essent ia l .

ModemServer

Customer-LAN

EMS GatewayEMS Gateway

EMS with ser ia l
connect ion

The ENGEL MONITORING SYSTEM (EMS) undertakes
th is convers ion and establ ishes the connect ion
between PC and Engel .  W ith the Contro l  Panel-PC,
Engel  has integrated the PC with a l l  i ts  advantages
direct ly  into the machine contro l  system. Al l  Engel
PC programs are based on MS-WINDOWS™.
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Machines

ENGEL TIEBARLESS

ENGEL DUO

ENGEL CLASSIC

ENGEL E-MOTION

ENGEL INSERT

ENGEL ELAST

ENGEL LIM

Integrat ive technology

ENGEL ROBOTS

ENGEL CONTROL SYSTEMS

ENGEL PRECISION MOLDS

Technology

ENGEL COMBIMELT

ENGEL FOAMMELT

ENGEL GASMELT /  WATERMELT

ENGEL TECOMELT

ENGEL FIBERMELT

ENGEL X-MELT

Services

CUSTOMER SERVICE DIVISION

Language

german

engl ish

french

i ta l ian

spanish

Mexico:   Engel  de Mexico S.A. de C.V.
Mexico Ci ty,  Mexico 11230
Phone: (52-555) 399-8999,
Fax:  (52-555) 399-2649
e-mai l :  engel@prodigy.net.mx

ENGEL NORTH AMERICA: www.engelmachinery.com

USA:   Engel  Machinery Inc.
York,  PA, 17402
Phone: (717)  764-6818,
Fax:  (717)  764-0314
e-mai l :  usasales@engel-ec.com

Canada:   Engel  Canada Inc.
Guelph, Ontar io,  N1K 1C2
Phone: (519)  836-0220,
Fax:  (519)  836-3714
e-mai l :  sa les@engel-ec.com




