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About This Manual 

Welcome to SAMMS Custom Software Manual. This manual 
contains the information you need for designing custom 
ladder diagrams and downloading and programming the 
memory of the SAMMS device with the custom ladder. 

All the commands and features of the SAMMS premium 
software package are covered in detail, along with a variety 
of examples and illustrations. You may also use this manual 
if you choose the standard or the backup software package. 

But this manual does more. It explains in intricate detail the 
logic used in developing several of the SAMMS standard 
ladder diagrams, so that you can use this logic to customize 
one of the existing 70 standard ladder diagrams or to create 
one-of-a-kind ladder diagrams to meet your requirements. 

In addition to this manual, you should have on hand copies 
of the SAMMS Standard Circuit Manual and the SAMMS 
Technical Reference Manual to use as references. 

How to use this manual 

How you should start using this manual depends on what 
you want to do and what you already know about motor 
control circuits and about the SAMMS device. 

As a minimum, you should be familiar with the rules and the 
symbols used in the creation and editing of ladder diagrams 
before starting to use your software package . For this 
information refer to the SAMMS Standard Circuits Manual. 

Then see section 1 of this manual for rung by rung and 
contact by contact description of the operation and the logic 
used on a large number of control circuits varying in 
difficulty from a simple across-the-line to a more 
complicated wye-delta ladder diagram. 

Then refer to section 2 of this manual for step by step 
instruction on how to use your software to draw or to modify 
a ladder diagram on the screen of your computer and how 
to download this diagram from your computer to your 
SAMMS. 
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SAMMS l ntrocilction 

Section 1: Custom Ladder Diagrams 

1. Introd uct ion 

The Siemens Advanced Motor Master System 
(SAMMS) can be configured to perform many motor 
starting and control functions. from basic across-the
line to more complicated reversing, two-speed, and 
reduced-voltage starting. The process of configuring 
the MCC for a given application entails: 1) the 
definition of the contactors and remote control ele
ments external to the SAMMS, including their as
signment to specific SAMMS outputs and inputs and 
their external interconnection; 2) the definition and 
assignment of SAMMS front-panel pushbuttons and 
light bars; 3) the definition and assignment of timers; 
4) a ladder diagram representing the chosen control 
function; 5) the generation of corresponding operating 
code for the microcomputer in the SAMMS; and, 6) 
the downloading and programming of the memory of 
the SAMMS with the operating code. 

A software package was written to help the user 
through process steps 1-6. The software, which runs 
on a standard IBM,. PC/ AT, takes advantage of the 
flexibility of the microcomputer-based SAMMS in 
handling many control applications by permitting the 
user to build custom ladders according to his needs. 

2. Symbols 

Before attempting to build a custom ladder, the user 
s hould familiarize himself with symbols representing 
the input and output devices available in the SAM MS. 
The ladder symbols are shown in Figure 1. The 
circular symbols represent output devices such as 
contactor coil drivers, pilot L EOs on the front panel of 
the SAMMS, software time-delay relays, and software 
control relays. All other symbols represent input 
devices such as software auxiliary contacts, remote 
inputs, front-panel pushbuttons, and software timer 
instantaneous and timed contacts. 

SAMMS Custom Ladder Diagrams 

3. Output Devices 

3.1 Outputs 

Three ac coil drivers capable of driving contactors up 
to N EMA s ize 6 are available In the SAMMS. 

3.2 Control Relays 

Eight software control relays are available and are 
especially helpful in local two-wire and other applica
tions requiring maintained contacts. 

3.3 Timing Relays 

Four software timing relays are available. All four of 
the timers can be configured as on-delay timers; only 
the two adjustable timers can be configured as either 
on-delay or off-delay timers. Timing relays TR1 and 
TR2 are the adjustable timers. Their delays can be 
set by the handheld unit for any delay from 0 through 
200s. T iming relay TR3 is fixed for a 1 s delay; timing 
relay TR4 is fixed for a 30s delay. 

3.4 Pilot LEOs 

Three light bars on the front panel of the SAMMS are 
available. Light bar L 1 is normally used as the STOP 
L ED. Light bars L2 and L3 can be configured at the 
user's discretion. HAND/OFF/AUTO L EOs corre
sponding to the HAND/OFF/AUTO pushbuttons on 
the front panel are also available. The Incomplete 
Sequence L ED is also available for use in reduced
voltage applications. 

3.5 Flashing Pilot LEOs 

Three flashing light bars are available to indicate 
various conditions, such as on-delay timing. In ac
tuality, light bars L1-L3 are the flashing LEOs, but 
through a SAMMS software trick, they are treated as 
different output devices for a flashing condition than 
for a constantly on condition, thereby removing the 
flashing rate timer from the ladder diagram. 
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relay CR1 is energized. When TR1 is first energized, 
NO contad instantly closes. NCTO contact TR 1 
remains closed until timeout. If NO contact CR1 is 
closed, indicating a forward command, F L2  is ener
gized and the FWD light bar is caused to flash. Upon 
TR 1's timeout, NCTO contact TR1 opens and stops 
the flashing. Rung 8 operates analogously for the 
REV light bar. 
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This page left blank for your notes. 
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Exar\1)1es of Ladder Diagrams 

6.4 Example 4 

Starter type: 
two-speed, one-winding, constant 
horsepower 

Control type: 
local two-wire 

Front-panel pushbuttons: 
SW1 (OFF) 
SW2 (LOW) 
SW3 (H IGH) 

Front-panel light bars: 
L1 (STOP) 
l2 (LOW) 
L3 (HIGH) 

Remote inputs: 
none 

Output: 

Timers: 

OUTPUT1 (motor low) 
OUTPUT2 (motor high) 
OUTPUT3 (wye configuration for low) 

TR1 (on-delay) 
TR2 (low lockout delay after stop from 
high) 

Flashing light bars: 
FL2 (during on delay low) 
FL3 (during on delay high) 

Figure 6 is the ladder diagram for the exafll)le. The 
first two rungs latch the input commands in control 
relays CR1 and CR2. Rung 1 latches in the low 
command with control relay CR1. NC timing relay 
contact TR2 locks out low input commands while 
timer TR2 is timing. The low pushbutton command 
(SW2 NO) is latched in with parallel auxiliary contact 
CR1. Series-connected NC contact CR2, which is 
open while high speed is selected, prevents direct 
transitions from high- to low-speed operatiOn. When 
depressed, the STOP pushbutton (SW1 NC) de
energizes CR1. 

Control relay CR2 In rung 2 latches in the local high 
pushbutton (SW3) with parallel seal- In contad CR2. 
Series-connected NC contact CR1 ensures that the 
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low-speed winding connections release before the 
high-speed connection is made. The STOP button 
(SW1) performs the same function for high control as 
they do for low control as described in rung 1 . The NC 
TR2 contact of rung 1 is absent from rung 2 because 
the lockout delay locks out low speed only. 

Rung 3 in Figure 6 controls on-delay timer TR 1 in the 
same way as rung 3 in F'�gure 5 for Example 3, except 
that control relays CR 1 and CR2 only are used for the 
local-only control of this example. Rung 4 is identical 
to rung 4 of Figure 5, except that only the NC CR2 
contact is required for the local-only controls. Timing 
relay TR2 is energized upon stopping the motor from 
high. While TR2 times, low Input commands are 
locked out by the NC contact TR2 In rung 1. Upon 
timing out, TR2 is de-energized by the opening of its 
NCTO contad TR2 in rung 4. 

The low- and high-speed connectiOns are controlled 
by coil drivers OUTPUT1, OUTPUT2, and OUTPUT3 
as s hown in rungs 12, 5, and 6. After a high or a low 
input command is given, on-delay timer TR 1 starts to 
time. When TR1 times out, NOTC contact TR1 in 
rungs 12, 5, and 6 closes. If high is selected, NO 
contact CR2 in rung 6 is closed energizing coil driver 
OUTPUT2, which connects the motor windings in 
delta for high-speed operation. NO control relay C R 1 
is open, de-energizing coil drivers OUTPUT1 and 
OUTPUT3, which connect the motor for low-speed 
operation. If, on the other hand, low is seleded, NO 
contact CR2 is open and NO contact CR1 is closed. 
As soon as timer TR 1 times out, coil driver OUTPUT3 
is energized, conneding the motor windings in par
allel wye. After the auxiliary contact of OUTPUT3 
closes (about 30 ms later), the OUTPUT1 coil driver 
of rung 12 is energized, connecting the parallel-wye 
motor winding to the line for low-speed operation. 

Rungs 9-11 control the illumination of light bars L1-
3 just as rungs 9-11 In Figure 5. The flashing of the 
LOW and H IGH light bars Fl2 and Fl3 Is controlled 
by rungs 7 and 8 as described by rungs 7 and 8 In 
Rgure 5, except that the CR3 and CR4 relays are not 
needed for the local-only operation of this example. 

SAMMS Custom ladder Diagrams 
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Exarfl)les of Ladder Diagrams 

6.8 Example 8 

Starter type: 
reduced-voltage, autotransformer 
( N EMA sizes 5 and 6) 

Control type: 
remote three-wire 

Front-panel pushbuttons: 
none 

Front-panel light bars: 
L1 (STOP) 
L2 (RUN) 

Remote inputs: 

Output: 

Timers: 

INPUT1 (STOP) 
INPUT2 (START) 
INPUT4 (R NC) 

OUTPUT1 (1S - shorting start contactor) 
OUTPUT2 (R - run contactor) 
OUTPUT3 (2S - start contactor) 

TR1 (on-delay) 
TR3 (inco�lete sequence timer - 1 s) 
TR4 (start-to-run transition - 30s) 

Flashing light bars: 
FL2 (during on delay) 

The first two rungs of Figure 1 0 are identical to those 
of Figure 9. The sequencing of t he motor during start
up is controlled by rungs 3-6. When on-delay timer 
TR1 times out after a start command, its NOTC 
contact TR1 in rungs 3-6 closes. Transition timer 
TR4 is energized and starts to time. The 1 S shorting 
contactor is closed by coil driver OUTPUT1. which is 
energized through NCTO contact TR4 and NC contact 
OUTPUT2 in rung 4. When the auxiliary NO contact 
of OUTPUT1 closes about 30ms later, coil driver 
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OUTPUT3 in rung 3 is energized, closing starting 
contactor 2S and starting the motor. 

When the transition timer TR4 times out (in 30 
seconds if the motor current has not dropped to or 
below the full-load seHing or sooner if the current has 
dropped enough), the 1S contactor is immediately 
opened by the de-energizing of coil driver OUTPUT1 
through the opening of NCTO contact TR4 in rung 4. 
About 30ms later run contactor R is closed upon the 
energizing of coil driver OUTPUT2 through NOTC 
contact TR4 and NC contact OUTPUT1 in rung 5. 
Seal-in contact OUTPUT3 in rung 3 keeps coil driver 
OUTPUT3 energized during the transition so that the 
transition is closed. 

Once coil driver OUTPUT2 is energized, the incom
plete sequence timer TR3 is started for 1 s as shown 
in rung 7. One !'econd later, when TR3 times out, 
contactor 2S is dro;:>ped when NCTO contact TR3 in 
rung 3 opens. lf, when NOTC contact TR3 in rung 11 
closes, the remote NC contact of run contactor R 
connected to remote input INPUT4 has not opened, 
the incomplete sequence LED is illuminated and the 
SAMMS goes into a fault condition and must be reset 
for normal operation to resume. 

RUN light bar L2 in rung 9 is illuminated as long as 
either coU driver OUTPUT2 or OUTPUT3 is energized. 
The STOP light bar L 1 and the flashing of the RUN 
light bar FL2 during the on delay are depicted in 
rungs 10 and 6, which are identical to rungs 7 and 8 
in Figures 8 and 9. 

When the STOP command is given, timing relay TR 1 
is de-energized, opening NOTC contact TR 1 and de
energizing all of the coil drivers. 

SAMMS Custom Ladder Diagrams 
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Figure 10. Ladder Diagram: reduced-voltage, autotransformer (NEMA sizes 5 and 6), 
remote thra.wlre 
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Exa!11)1es of ladder Diagrams 

6.9 Example 9 

Starter type: 
reduced-voltage, autotransformer 
( N EMA sizes 2-4) 

Control type: 
remote three-wire 

Front-panel pushbuttons: 
none 

Front-panel light bars: 
L 1  (STOP) 
L2 (RUN) 

Remote inputs: 

Output: 

Timers: 

I NPUT 1 (STOP) 
INPUT2 (START) 
INPUT4 (R NC) 

OUTPUT1 (S - starting contactor) 
OUTPUT2 (R - run contactor) 
OUTPUT3 (M - main motor contactor) 

TR1 (on-delay) 
TR3 (incor11>lete sequence timer - 1 s) 
TR4 (start-to-run transition - 30s) 

Flashing light bars: 
FL2 (during on delay) 
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The ladder diagram of Figure 11 is identical to that of 
Figure 10, except for rungs 3 and 9. The NOTC 
contact of incomplete sequence timer TR3 is absent 
from the third rung of Figure 11, so that the M 
contactor driven by coil driver OUTPUT3 does not 
open one second after the transition to full-voltage. In 
rung 9, the NO OUTPUT2 contact of Figure 10 is 
absent from Figure 11. Because the M contactor 
driven by OUTPUT3 is closed as long as the motor 
is energized, the NO OUTPUT2 contact is sufficient 
for proper activation of the RUN light bar. 
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Figure 11. Ladder Diagram: reducecl-vohage, autotransformer (NEMA sizes 2-4), remote three-wire 
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Examples of Ladder Diagrams 

6.10 Example 10 

Starter type: 
wye-delta, closed-transition 

Control type: 
remote three-wire 

Front-panel pushbuttons: 
none 

Front-panel light bars: 
L1 (STOP) 
L2 (RUN) 

Remote inputs: 

Output: 

Timers: 

INPUT1 (STOP) 
INPUT2 (STARn 
INPUT4 (2M NC) 

OUTPUT1 (1 S - start contactor) 
OUTPUT2 (2M via 1 S(NC) - run contactor 
2S via 2M(NC) - transition contactor) 
OUTPUT3 (1M - start and run contactor) 

TR1 (on-delay) 
TR3 (incomplete sequence timer - 1s) 
TR4 (start-to-run transition - 30s) 

Flashing light bars: 
FL2 (during on delay) 

Rungs 1 and 2 in Figure 12 are identical to the 
corresponding rungs in Figures 9-11. Motor se
quencing is controlled by rungs 3-5 and 9 and the 
external connection of contactor coils and auxiliary 
contacts. Additional external wiring is required be
cause the wye-delta, closed-transition cirruits have 
four contactors and the SAMMS has only three coil 
drivers. Consequently, coil driver OUTPUT2 drives 
both the 2M run contactor and the 2S transition 
contactor, which are simultaneously energized for 
only a few cycles. 
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As soon as on-delay timer TR1 times out, NOTC 
contact TR1 in rungs 3-5 and 9 closes starting 
transition timer TR4 and energizing coil driver 
OUTPUT1 through NC contact OUTPUT2. Coil driver 
OUTPUT1 closes starting contactor 1 S. About 30ms 
later NO contact OUTPUT1 in rung 5 closes ener
gizing coil driver OUTPUT3 and closing start/run 
contactor 1M to start the motor under wye connec
tion. 

Upon the timeout of transition timer TR4, whether 
normally or ear1y through intelligent reduced-voltage 
starting conditions, coil driver OUTPUT2 in rung 3 is 
energized by the closing of NOTC contact TR4. Coil 
driver OUTPUT2 closes transition contactor 2S 
through an external NC auxiliary contact of the 2M 
run contactor. About 30ms after the OUTPUT2 coil 
driver is energized, NC contact OUTPUT2 in rung 9 
opens, de-energizing OUTPUT1 and dropping start 
contactor 1 S. The 1M contactor, sealed in by contact 
OUTPUT3 in rung 5, remains closed. Once the 1S 
contactor drops out, its external NC auxiliary contact 
in series with the coil of run contactor 2M closes, 
causing run contactor 2M to pick up. The external NC 
contact of contactor2M opens and drops outtransition 
contactor 2S, completing the transition of the motor 
to running under delta connection. 

Rungs 6-8 and 10-11 of Figure 12 for wye-delta, 
closed-transition are identical to rungs 7-11 for re
duced-voltage, autotransformer in Figure 1 0, except 
for rung 6. In Figure 12, the NO OUTPUT3 contact is 
adequate to control the illumination of RUN light bar 
L2. 

When the STOP command is given, timing relay TR 1 
is de-energized, opening NOTC contact TR 1 and de
energizing all of the coil drivers. 
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Figura 12. Ladder Diagram: Wye-delta, closed transhlon, remote three-wire 
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6.11 Example 11 

Starter type: 
two-speed, one-winding, constant 
horsepower 

Control type: 
local two-wire 

Front-panel pushbuttons: 
SW1 (OFF) 
SW2 (LOW) 
SW3 (HIGH) 

Front-panel light bars: 
L 1  (STOP) 
L2 (LOW) 
L3 (HIGH) 

Remote inputs: 
none 

Output: 

Timers: 

OUTPUT 1 (motor low) 
OUTPUT2 (motor high) 
OUTPUT3 (wye configuration for low) 

TR 1 (on-delay) 
TR2 (low lockout delay after stop from 
high) 

Flashing light bars: 
FL2 (during on delay low) 
FL3 (during on delay high) 

Serial communications inputs: 
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C_PB 1 (OFF) 
C_PB2 (LOW) 
C_PB3 (HIGH) 
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The two-speed, one-winding, constant horsepower 
two-wire control of Example 4 (Figure 6) can be 
modified for acceptance of OFF, LOW, and HIGH 
commands over the serial communications interface. 
The modified ladder is shown in Figure 13. The only 
differences between Figure 6 and Figure 13 are in 
the first two rungs. In both rungs, the NC communi
cations OFF input C_PB 1 is In series with the rung, 
permitting the motor to be stopped over the serial 
communications interface. In rung 1, the NO LOW 
input C_PB2 is in parallel with the front-panel LOW 
button SW2, so that either SW2 or C_PB2 can start 
the motor in LOW. The NO HIGH input C_PB3 in 
rung 2 operates similarly for high-speed operation. 
Like the front-panel pushbuttons, the communications 
inputs are inherently momentary devices. Any latching 
of serial communications commands must be handled 
by the ladder diagram. 

SAMMS Custom Ladder Diagrams 



SAMMS Examples of Ladder Diagrams 

Xl 
cw� LOW 

cw� cW! 
S..,IOC 00 

SWlJIC 
C.J'Sl.J'C SWZ.J'O 

cw� HIIIH 
0�� cW! C.J'SZ.J'O 

C.J'Bl..J'IC 00 
SWlJIC 

C.J'S3JIO ON DEL.AY 

T l 

DI!I..AY AII'TI!R 
STOP II'ROH HlGM 

L3JIO 
TAZJICTO 

ZJIO C ZJIC • 

CRl...J"ooO OUTPUT3 
TAlJIOTC 

TAlJIOTC 

fi'L..A8H 

ll..J'IO � I 
CAlJIO 

TAlJICTO 
� ........ ll..J'IO � I , ' 

CAZJIO FL:S 
TAlJICTO 

LOW 

, 
UT .. UTl.J'() L 

HIGH 

OUTPUT.tljfO 
, 

L 

•,To� LI!D 

, 
Ll 

LOW 

CAlJIO OUTPUT3....1"'0 OUTPUT! 
TAl.J'()TC 

Figure 13. Ladder Diagram: tw�speed, one-winding, constant horsepower, 
local tw�wlre whh communications Inputs 

SAMMS Custom Ladder Diagrams 

xz 

2 

3 

• 

!I 

• 

LOW 
7 

HIGH 
• 

!I 

10 

ll 

l2 

1·33 



Exa!T1)1es of Ladder Diagrams 

6.12 Example 12 

Starter type: 
two-speed, one-winding, constant 
horsepower 
(direct transition from low- to high-speed) 

Control type: 
local two-wire 

Front-panel pushbuttons: 
SW1 (OFF) 
SW2 (LOW) 
SW3 (HIGH) 

Front-panel light bars: 
L 1  (STOP) 
L2 (LOW) 
L3 (HIGH) 

Remote inputs: 
none 

Output: 

Timers: 

OUTPUT1 (motor low) 
OUTPUT2 (motor high) 
OUTPUT3 (wye configuration for low) 

TR1 (on-delay) 
TR2 (low lockout delay after stop from 
high) 

Flashing light bars: 
FL2 (during on delay low) 
FL3 (during on delay high) 

Serial communications inputs: 
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C_PB2 (LOW) 
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The two-speed, one-winding, constant horsepower 
two-wire control of Example 11 (Figure 13) can be 
modified as shown in Figure 14 to permit the direct 
transition from low- to high-speed operation without 
the need to first stop the motor. The only differences 
between Figures 13 and 14 are in rungs 1 and 3. In 
rung 1, the NC front-panel HIGH input SW3 and the 
communications HIGH input C_PB3 are connected 
in series to disable CR1, which latches in low-speed 
inputs, as soon as the HIGH input is given. To 
prevent the on-delay timer from releasing and re
setting during the low- to high-speed transition, NO 
timer seal-in contact TR1 and NC STOP light contact 
L 1 are added to rung 3. When the low- to high-speed 
transition is made, both NO contacts CR1 and CR2 
are open for a brief interval. NC contact L 1 and NO 
seal-in TR1 remain closed during the brief interval, 
preventing the interruption of timer TR1. Only when 
the motor is finally stopped does the NC contact L 1 
open, completely de-energizing TR1. 
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SAMMS Introduction 

Section 2: SAMMS Custom Software 

1. Introduction 

The Siemens Advanced Motor Master System 
(SAMMS) Custom Software Package is a complete 
and easy to use program for creating ladder circuits 
for motor control applications and converting them to 
microprocessor machine code for the SAMMS. Easy 
to use menu driven commands enable you to create 
your own custom ladder circuits, use or modify the 
supplied standard ladder motor control circuits and 
customize your SAMMS. 

The program was designed to run on IBM personal 
computers and compatibles and requires only the 
addition of a supplied power source and Download 
Interface Module between the SAMMS and your 
computer to allow full use of this package. 

1.1 Features of SAMMS Custom Software 

The complete SAMMS software package consists of 
all the necessary tools for drafting custom motor 
control ladder circuits, configuring your SAMMS and 
downloadingfilesfromyourcomputertoyourSAMMS. 

1.1.1 Software Versions 

SAMMS software packages can be obtained for any 
of three different user levels, depending on the 
degree of user flexibility required. Below is a de
scription of the different packages which are available. 

SAMMS Premium Software Package 

This package offers its users maximum flexibility and 
features. 

It is recommended for users maintaining large 
numbers of complex motor control circuits. It also 
offers maximum flexibility in maintaining or re-con
figuring the SAMMS. It gives the customer total 
control over his motor control circuits, which leads to 
fast turnaround times and the ability to program 
custom circuits without having to wait for factory lead 
times. You get exactly what you want, when you want 
it! 

Specifically, this premium software package affords 
its users the following capabilities: 

SAMMS Custom Software 

1 .  

2. 

3. 

4. 

Generate custom motor control ladder cir
cuits. 

Compile custom, standard or modified lad
der circuits. 

Configure SAMMS motor parameters for 
each ladder circuit. 

Communicate with SAMMS to download 
ladder circuits and motor parameters. 

The software components of this version consist of 
the following: 

• ORCAD�ftware for generating custom 
ladder circuits 

• 

• 

• 

• 

• 

• 

Library of over 70 standard motor control 
ladder circuits 

Library of standard components for building 
custom ladder circuits 

Compiler software for converting custom 
ladder circuits to microprocessor machine 
code 

Configuration software to customize SAMMS 
motor parameters 

Communication software to download lad
der circuits and configuration information to 
SAMMS 

Menu selection software for quick and easy 
use 

SAMMS Standard Software Package 

This software package offers users all the benefits of 
the above premium package except the ability to 
create custom motor control ladder circuits or modify 
the supplied standard ladder circuits. This package 
is recommended for users that do not need this 
added flexibility and have control circuits consisting 
primarily of the supplied standard control ladder 
circuits. It still offers users the ability to quickly 
configure the SAMMS with a new standard ladder 
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circuit or change certain motor parameters that are 
not reconfigurable once the SAMMS has been pro
grammed at the factory and installed. 

Specifically, this standard software package allows 
users the following capabilities: 

1.  Configure SAMMS motor parameters for 
each standard ladder circuit. 

2. Communicate with SAMMS to download 
ladder circuits and motor parameters. 

The software components of this version consist of 
the following: 

• Over 70 compiled standard motor control 
ladder circuits 

• 

• 

Configuration software to customize SAMMS 
motor parameters 

Communication software to download lad
der circuits and configuration information to 
SAMMS 

SAMMS Backup Software Package 

The SAMMS backup package gives users the ability 
to configure SAMMS which are kept as spare parts. 
This gives the customer the advantage of stocking 
only a few SAMMS as backup units for his motor 
controllers. In the event that a SAMMS needs to be 
replaced quickly, the user can easily download the 
supplied backup files to the spare SAMMS. These 
backup files meet the exact motor parameters and 
ladder circuits as originally specified from the factory. 
This package is recommended for the user that does 
not need the flexibility to change ladder circuits and 
only wants to maintain his present motor controllers. 
This package still gives users the benefit of having 
control over their maintenance and repair procedures. 

Specifically, this software package gives users the 
following capability: 

Communicate with SAMMS to download 
backup versions of ladder circuits and initial 
motor parameters as supplied by the factory. 

The software components of this version consist of 
the following: 
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• Compiled ladder circuits and motor param
eters as initially specified from the factory for 
each motor controller 

• Communication software to download lad
der circuit and configuration information to 
the SAMMS 

1.1.2 SAMMS/OrCAD Parts Ubrary 

Included with the OrCAD drafting software is a custom 
parts library which allows users to easily generate 
ladder circuits. These library symbols are similar to 
the symbols used with today's electro-mechanical 
components. A detailed description of the ladder 
circuit components can be found in Rgure 1 of 
Section 1 of this manual. 

1.1.3 Utility Programs 

Easy to use utility programs configured with your 
menu selection program allows you versatile func
tions, including: 

Draft OrCAD Ladders: 

This program allows you to generate custom ladder 
diagrams or view and modify existing ladder circuits 
to be used with the SAMMS. 

Compile Ladder Circuits: 

With this utility program, you can easily compile any 
new or modified ladder circuit before downloading to 
your SAMMS. 

Make a Download File: 

This utility allows you to program the initial motor 
parameters for your SAMMS and link them with a 
compiled ladder circuit. 

Download to SAMMS: 

With this program you are able to download your 
custom download files or backup files to the SAMMS. 

File Utilities: 

These basic DOS utilities enable you to easily ac
cess your ladder circuits, compiled ladders or 
download files. 

SAMMS Custom Software 
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1.3 Trouble Shooting 

The main problem with software not running properly 
is improper configuration. Make sure your installation 
is correct if you are having problems executing 
programs. 

Refer to your OrCAD manual for problems running 
your OrCAD drafting program. 

For a computer or a mouse problem, consult your 
user's manual. 

SAMMS Custom Software 
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How to Use the Information In this 
Section 

This section is written to describe all the options 
available with the SAMMS PREMIUM SOFTWARE 
PACKAGE. All three versions of the software, how
ever, can easily use this section since they are 
merely subsets of each other, and options which you 
do not have can be ignored. 
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2. Setting Up 

After reading the introduction of your SAMMS Cus
tom Circuits Manual, you will need to install OrCAD 
and the utility programs on your personal COfll>Uter. 

This section will describe how to install your version of 
software on a hard disk system. You will need to refer 
to your OrCAD manual to install your particular 
graphics, printer and plotter selections for use with 
OrCAD. The end of this section will show you a 
sample configuration. 

2.2 What You Need to Begin 

You will need the following items supplied with your 
particular SAMMS software package. 

Premium Package 

Install Disk I 
SAMMS Disk lA 
SAMMS Disk IB 
SAMMS Disk IC 

SAMMS Disk ID 
SAMMS Disk IE 
OrCAD Disks 

Standard Package 

Install Disk I I  SAMMS Disk I IC 
SAMMS Disk I IA SAMMS Disk liD 
SAMMS Disk liB SAMMS Disk liE 

Backup Package 

I nstall Disk I l l  
Backup Job Disks 

You will need to supply the following: 

1 .  

2. 

IBM PC/XT/AT/286/386, PS/2 or 1 00% 
compatible computer with a hard disk sys
tem and one floppy drive. 

A n EGA or higher graphics card and moni
tor for the SAMMS Premium Software Pack
age. 

3. MS-DOS�ersion 2.1  or greater. 

4. 640K bytes of memory. 

5. Disks for making backup copies. 
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2.3 Installing SAMMS Software 

Before installing SAMMS software, you should be 
familiar with your directory structure. The SAMMS 
software will be installed in the present working 
directory, so you should change to the sub-directory 
that you want before running the installation program. 

2.3.1 Installation on a Hard Disk System 

Your SAMMS software should be installed on a hard 
disk system. The automatic installation disk causes 
your software to be loaded in an organized sub
directory structure. All the files will be installed under 
the sub-directory called SAMMS. If you want this 
sub-directory to appear under one of your other sub
directories, run the install program from that directory 
as opposed to the root directory. 

Insert the floppy disk labeled INSTALL DISK into 
your floppy disk drive. 

Be sure you are in the root directory or sub-directory 
on your hard disk that you want your SAMMS soft
ware loaded to. At the hard disk DOS prompt enter: 

<f>: install <f> <d> 

where <f> = the ftoppy disk drive containing the 
install disk 

and <d> = the hard disk drive to be loaded 

As an exafT1)1e, to install the SAMMS software on 
your hard disk drive "C", with the install disk inserted 
in the floppy drive "A", the command line given at the 
hard disk DOS profT1)t would be: 

a:install a c 

The installation program will prompt you for inserting 
the proper floppy disk at the proper time. It will also 
automatically create all the necessary directories 
and copy all the files from the floppies to your hard 
disk. 
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Please complete and mail in the registration card. 
This guarantees you technical support and upgrade 
information. 

This completes the installation of SAMMS software 
on a hard disk system. 

2.4 Configuring Orcad 

Section 2.4 of your OrCAD manual provides informa
tion on configuring OrCAD for your particular system. 
Figure 2-1 shows an example configuration for ac
cessing all the available options when used in con
junction with your SAMMS software package. Typ
ing DRAFT/C from the SAMMS\OrCAD directory 
enables the OrCAO configuration screen. 

CONFIGURATION OF OrCAD/SDT 
DP - Driver Prefix DRIVER\ 
DO - Display Driver VGA640.DRV 
PO - Printer Driver HPLASER2.DRV 
PL - Plotter Driver HP.DRV 
LP - Library Prefix LIBRARY\ 
LF - Library Files 

SIEMl. LIB 

WP - Worksheet Prefix SHEET\ 
MF - Macro File 
IM - Initial Macro AJ 
MB - Macro Buffer Size 8192 
HB - Hierarchy Buffer Size 1024 

Setting Up 

It is important that the DRIVER PREFIX 
LIBRARY PREFIX and WORKSHEET 
PREFIX are configured as shown for 
OrCAD to run properly with the SAMMS 
software directories. 

The SAMMS ladder circuit parts library and ladder 
circuits are automatically installed as part of OrCAD. 

CT - Color Table I Plotter Pen Table 
TT - Template Table KF - Key Field Configuration 
U - Update Configuration Information 
Q - Quit, Abandon to DOS 
R - Run Program 
Command? 

Figure 2-1. OrCAD Configuration Menu 
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3. Using Your Software 

Section 1 outlined the basic features of your SAMMS 
and OrCAD software packages. This section will 
detail the use of the menu screens and commands. 

3.1 Command and Menu Organization 

Your SAMMS and OrCAD software commands are 
invoked by an easy to use menu screen. This menu 
system is intended for a single, stand-alone PC and 
allows you access to SAMMS programs through 
easy-to-understand menu options. This also allows 
you to no longer worry about understanding the 
intricacies of MS-DOS. The menu features an intui
tive screen display and optional mouse support. 

This menu and the SAMMS software is arranged in 
a hierarchical fashion as a way to organize the many 
ladder circuits and download files and to keep pro-

SAMMS 

gram and data files in separate directories. This 
structure is automatically generated and maintained, 
and it is important to keep this structure for the 
software to run properly. It also allows an easy way 
to track and organize your motor control circuits in 
your plant. 

3.1.1 Using the Menu Screen 

To execute any SAMMS software version, enter the 
SAMMS directory and type: 

SAMMS 

This command will display the menu shown in Figure 
3-1 . The premium SAMMS software will show nine 
executable selections, A through I. The standard 
SAMMS software package will show only seven 
selections, and the backup SAMMS software pack
age will display only two selections. 

WELCOME '1'0 SAMMS COS'l'OJI SOPTWARB PROGRAM 
Good Mominq • • •  PleaH Enter Your Selection 

A) Draft ORCAD Laddera 
B) Co�ile Ladder Circuit• 
C) Make a Download File 
D) Download to SAMMS 
B) View ORCAD Laddera 
F) View Co�iled Circuit• 
G) View Download Fil .. 
B) Diaplay Download Loq 
I) DOS Ca.aanda 

DIRECT AOCBSS Veraion 5.0 

Fl Oaaqe 'l'racld.nq F5 Loqo FlO Exit to DOS 

Figure 3-1. Main Menu Screen 
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Your menu system has optional mouse control . To 
make your mouse operate properly, both the mouse 
hardware and mouse software must be properly 
installed before entering the menu screen. 

There are two methods you can use to select a menu 
item: 

• Press the menu selection's label (for ex
ample, A, 8, etc) . 

• Move the mouse cursor to the menu choice, 
and press the mouse's left button twice 
quickly in sequence (double click). 

You must follow some basic DOS rules in naming 
ladder circuit filenames. The following rules apply to 
naming both files and directories: 

• Can contain all letters, numbers, and the 
following special characters $ # & @ ! % ( ) 
- { } ' -

• Maximum length of eight characters 

3.1.2 Commands 

This section describes the SAMMS commands in the 
order they appear on the menu screen. 

Draft OrCAD Ladders 

This command is used for designing, modifying or 
viewing ladder circuits for the SAMMS. 

1 . Select the draft command from the main 
menu screen. 

2. Enter the name of the new ladder circuit to 
be drawn or an existing ladder circuit (with 
no extension) at the next menu prompt. 

In orderfor SAMMS software to function 
proper1y, ladder circuits always have 
. SCH extensions. The menu program 
automatically appends a .SC H exten
sion to the ladder circuit filename. If you 
are generating multiple ladder circuits 
from ORCAD, it is important that you 
always define an .SCH extension for 
your ladder circuit. 

SAMMS Custom Software 
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Example: LADDER1 (as defined in the 
menu screen) 
LADDER1 .SCH (as defined in 
OR CAD) 

3. You should now be in the OrCAD drafting 
program. Pressing the ENTER key twice, 
when prompted, will put you in the main 
OrCAD screen and enable you to begin 
designing ladder circuits. 

Ladder circuits always reside in the 
SAMMS\OrCAD\SHEET directory so they can be 
accessed by the other SAMMS software functions. 

4. Refer to your OrCAD user's manual, the 
standard circuits manual or the tutorial in 
Section 4 for specifics in designing ladder 
circuits. 

Compile Ladder Circuits 

This selection converts your newly created or modified 
standard ladder circuit into machine code for the 
microprocessor in the SAMMS. This must be per
formed before the ladder circuit can be downloaded 
to the SAMMS. 

1 .  

2. 

Select the compile command from the main 
menu screen. 

Enter the name of the ladder circuit you want 
compiled at the next menu prompt (with no 
extension). 

Example: P81 0  

3. The next menu prompt asks you to enter the 
job name you want to assign to the compiled 
ladder. This can be a reference to a particular 
motor starter or location or can have the 
same name as the ladder circuit. 

The software automatically creates a directory to 
store the compiled ladder circuit. No extension is 
allowed . 

Example: J08_#1 02 
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The program then asks "Which A.C. inputs are wired 
through normally closed contacts ?". This refers to 
any remote 1 20 VAC inputs which are wired to the 
SAMMS. This custom function allows you to draw the 
physical normally closed remote contact as a nor
mally closed symbol in your ladder circuit. This 
eliminates the need to invert the symbol to a normally 
opened contact as you would have to do with a 
programmable logic controller. The resulting ladder 
circuit is a true representation of your starter. 

The program would compile ladder circuit PB1 0 and 
store it in the directory JOB_*1 02. JOB_*1 02 is now 
the compiled circuit name to be linked with the motor 
parameters for a particular SAMMS. 

Make a Download File 

This command creates the complete download file 
for the SAMMS. It first asks for the compiled ladder 
circuit as above and then links it with the motor starter 
data entered in this step. 

1 .  

2.  

3.  

Select the configure command from the main 
menu screen. 

The next prompt will ask you which compiled 
ladder circuit you want to link with. This 
might be JOB_*1 02 as above. 

The SAMMS Standard Software Pack
age is supplied with pre-compiled ladder 
circuits named PB1 Othrough P880. The 
SAMMS Backup Software Package is 
supplied only with the jobs supplied by 
the factory as specified by the customer. 

The next prompt asks what you would like to 
name your download file. It can be the same 
or different than the compiled ladder circuit 
job name. No extension is allowed. 

Example: PUMP_*47 

4. The program will then prompt you with a 
series of questions to customize your 

SAMMS and enter the specific motor param
eters. 

The above examples would produce a download file 
named JOB_*1 02\PUMP -*47.SFT. Notethat a . SFT 
extension is appended to designate it as a download 
file. Multiple .SFT download files can be stored in 
each job directory. 
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The SAMMS is available in three differ
ent models, Standard, Diagnostic and 
Premium. It is not possible to change the 
hardware version of the SAMMS as it 
was originally configured at the factory. 
When prompted to enter the version of 
the SAMMS you are programming, be 
sure the correct response is entered or 
the download procedure will generate 
an error message and not load the cir
cuit .  Refer to your SAMMS User's 
Manual for descriptions of the SAMMS 
hardware versions. 

You can view the configuration fora particular SAMMS 
unit by selecting the Display Download Log com
mand from the main menu sereen. 

See Figure 3-2 for a diagram showing the file orga-
nization. 

-

Download to SAMMS 

This program establishes communications between 
your PC and the SAMMS, allows selection of your � 
download file and downloads to the SAMMS. 

1 .  Plug the SAMMS Download Interface Module 
to the communication port of the SAMMS 
and your PC as shown in Figure 3-3, with 
control power removed from the SAMMS. 

2. Attach the SAMMS power source cable to 
terminals 5 and 6 of the SAMMS then plug 
the source into 1 20VAC, 60Hz power sup-
ply. 

� The Download Interface Module must 
be plugged into the SAMMS device when 
control power is off. The SAMMS senses 
the module and is configured for down-
loading only during the first second after 
control power is applied. Only the green 
READY indicator on front of the SAMMS 
should be on. 

3. Select the download command from the 
main menu screen. 

4. Enter your compiled ladder circuit name. ,,,,, 

Example JOB_# 1 02 

SAMMS Custom Software 



SAMMS 

5. Enter your download file name. 

Example PUMP_#I47 

6. Enter your serial communications port number. 

7. After the file is downloaded, remove the 
interface module and power for at least five 
seconds. Reapply the power source only 
and verify your circuit. 

Using Your Software 

File Utilities 

The menu screen performs common MS-DOS tasks 
without the need to enter lenghtly or repetitive 
commands. The file utilities allow you to view existing 
ladder circuits, download files and download logs. 

I SA�MS I 

PUt.IP -N47.LOG 
PUt.IP _ #4 7 .ANS 

(MENU GENERATION rilES) 

PUt.IP - N47.SF'T 

Figure 3-2. SAMMS File Structure 

RS-2.32 
CABLE 

TERMINALS 
5 " 6 

SAMMS (REAR VIEW) 

PERSONAL C0MPUTER 

Figure 3-3. SAMMS Communication Setup 

SAMMS Custom Software 

PB1 0.SCH 
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Using Your Software 

4. Tutorial 

The following example demonstrates SAMMS PRE
MIUM SOFTWARE PACKAGE commands, assum
ing mouse control. Refer to the following Figures 4-
1 to 4-4. 

Note: Right Mouse Button = Escape Key 
Left Mouse Button = Enter Key 
Mouse Control = Arrow Keys 

To draw a ladder circuit: 

1 .  Select "DRAFT LADDER CIRCUITS" from 
the main menu. 

SAMMS 

Main Menu Commands: 

A Draft OrCAD Ladders 

B Compile Ladder Ciruits 

C Make a Download File 

D 

2. 

3. 

I 

Download to SAMMS 

Enter ladder circuit filename: TEST 

Press ENTER key twice, when prompted. 
You should see Figure 4-1 .  

[:r- -

Figure 4-1 . 

2-1 0  
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SAMMS 

4. Press left mouse button to display drop 
menu. 

Conditions 
Delete 
Edit 
Find 
Get 
Hardcopy 
Jump 
library 
Macro 
Place 
Quit 
Repeal 
Set 
Tag 
Zoom 

Figure 4-2. 

SAMMS Custom Software 

Using Your Software 

You should see Rgure 4-2. 
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Tutorial 

16. 

1 7. 

2-14 

Press left mouse button to display main 
menu again. 

Select GET. 

1 8. 

1 9. 

Figure 4-5. 

SAMMS 

Retrieve CR1_NO (Control Relay 1 ,  Nor
mally Open) as with X1 and X2. 

Position as in Figure 4-5. 

• 



SAMMS 

20. 

21 . 

Select PLACE from main menu. 

Select WIRE from sub-menu. 

SAMMS Custom Software 

Tutorial 

22. Position mouse arrow as in Figure 4-6. 

Figure 4-6. 
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Tutorial 

23. 

24. 

Press left mouse button to select BEGIN. 

Move mouse to connect X 1 to CR 1 _NO with 
wire. 

q- Note:The connection MUST be made at thE 
tip of the part lead, otherwise errors wil 
occur when compiling the circuit. 

r :tf ...... 

25. 

26. 

Figure 4-7. 

2-16 

SAMMS 

Press left mouse button to select END. 

Repeat process to draw ladder and ZOOM 
OUT to produce Figure 4-7. 

SAMMS Custom Software 



SAMMS 

27. Select PLACE then JUNCTION to complete 
ladder as in Figure 4-8. 

1' 

28. 

Figure 4-8. 

29. To save the file, select QUIT from the main 
menu then U P DATE FILE from sub
menu.The file will be saved as TEST.SCH. 
Use WRITE TO A FILE selection to store a 
new filename, such as TEST2.SCH. 

SAMMS Custom Software 

30. 

32. 

I 

Tutorial 

You should try the DELETE then PART or 
JUNCTION command to practice deleting 
parts. Place the mouse pointer on the part to 
delete. 

l" 

r-:-r:--· -

To draw another ladder, select QUIT and 
then INITIALIZE. Enter your new ladder 
circuit filename, with a .SCH extension. 

To leave ORCAD, select QUIT and then 
ABANDON EDITS. 

Note: It is important that all connections be 
made only at the tip of the wire or the part 
leads. Overlapping connections will cause 
errors during compiling the circuit. The coor
dinates of the bad connection will be shown. 
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Tutorial 

To compile 8 ladder circuit: 

1 .  Select "COMPILE LADDER CIRCUITS" from 
the main menu. 

2.  Enter the ladder circuit filename: PB 1 0 

3. Assign a compiled circuit name: ACME 

4.  Answer "no" to the AC input prompts. 
If you examine ladder circuit PB 1 0, you will 
see that there are no remote 1 20 VAC inputs 
to the SAMMS. 

5. After successfully compiling, the new com
piled circuit name is displayed. 

6. Press any key to return to the main menu. 

As an example, assume you are programming a 
SAMMS3: 

SAMMS Version: 
Control Circuit Number: 
Dual Overloads: 
R.V.A. Starter: 
Wye-Delta Starter: 
Part Winding Starter: 
Local 2-Wire Starter: 
NEMA Size: 
O.L.R. Current Setting: 
Motor Service Factor: 
Overload Class: 
Remove Auto Reset Capabilities: 
Enable Auto Reset: 
Single Phase Motor: 
Enable Phase Unbalance Protection: 
Enable Incomplete Sequence Protection: 

To download to 8 SAMMS: 

1. Remove power from the SAMMS. 

3 
1 013  
N 
N 
N 
N 
y 
1 
0.5 
2 
5 
N 
N 
N 
y 
y 

2. Connect the Download Interface Module to 
your PC and SAMMS as in Figure 3-3. 

3. Connect the power supply to SAMMS termi
nals 5 and 6 and then to a 120VAC source. 

4. Select "DOWNLOAD TO A SAMMS" from 
the main menu. 

SAMMS 

To create 8 download fila: 

1 .  

2. 

3. 

4. 

Select "Make a Download File" from the 
main menu. 

Enter the compiled ladder circuit to be linked 
to the download file: ACME 

Enter the name you want to assign to your 
download file: MOTOR_1 3 

Enter the specific motor parameters for your 
starter. 

Refer to the Standard Circuits Manual and 
the SAMMS User's Manual. 

Timer Number 1 Enabled: Y 
Type of Timer Used in Ladder Circuit: 1 
Setting: 2 

Timer Number 2 Enabled: Y 
Type of Timer Used in Ladder Circuit: 1 
Setting: 2 

Set Value for Process Current Warning: 90 
Enable Jam Protection: Y 
Enable Loss of Load Protection: Y 

After successfully linking your compiled ladder circuit 
and the motor parameter data, your download 
filename is disp&ayed. Press any key to continue. 

5. Enter your compiled circuit name: ACME 

6. Enter your download filename: MOTOR_1 3 

7. Enter your COM PORT NUMBER (1 or 2) 

8. Remove power, and disconnect the down-
load module from the SAMMS. 

9. Reapply power to the SAMMS to verify. 
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