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Section 1. Getting Started

About this Manual

Torchmate is a unique gpplication involving hardware and software, so you'll need some
ingtruction to get started.

Since automated machining is potentially dangerous, please take
the time to completely read through this manual and the
software User’s Guide to under stand the operation of the
electronics, softwar e and machine befor e cutting a part.
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Safety and Usage Guidelines

When running an automated machinetool, safety is of utmost importance.
For proper and safe use of the Torchmate program and your CNC machine,
the following safety guidelines must be followed:

1. Never let the machinetool run unattended.

2. Require any person in the same room as a running machine tool to wear
safety goggles, and to stay a safe distance from the machine.

3. Allow only trained operatorsto run the machinetool. Any operator must
have:

K nowledge of machinetool operation.
Knowledge of per sonal computer operation.
Knowledge of Microsoft Windows.

Good common sense.

4. Place safety guardsaround the machineto prevent injury from flying
objects. It ishighly recommended that you build a safety shield around
the entire tool envelope.

5. Never place any part of your body within the tool envelope whilethe
machineis online, snce unexpected machine movement can occur at any
time.

6. Alwayskeep thetool envelopetidy and free of any loose objects.
7. Beon alert for computer crashesat all times.

Applied Robotics, Inc. isnot responsible for the safe installation and use of
this product. You and only you areresponsible for the safety of your self and
othersduring the operation of your CNC machinetool. Applied Robotics
suppliesthis product but has no control over how it isinstalled or used.
Always be car eful!

Applied Robaotics, Inc. isnot responsible for damage to any equipment or
wor kpiece resulting from use of this product.

If you do not under stand and agree with all of the above safety guiddines, do
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Section 2.

Hardware Guide

Overview of the Signal Generator

The Signd Generator provides aflexible interface that controls up to 4 stepper or digital
servo motor drivers, 8 output lines and 8 input lines. It works in conjunction with the
Torchmate software. Please note that there are severa software and hardware settings
that affect the use of the Signal Generator. These settings are described in this manual
and the software User’s Guide.

Front Panel

The front pand of the Sgnd generator has the power on/off switch and 8 LED’swith
the following functions:

ORCHMATE H

BX TN POVFR

X 'Y Z a
—
(ORVR G L) O

- -

Limit - Turns red when any limit/input switch is open (using normaly closed
switches).
X, Y, Z, A- Turns green when the respective motor is stepping. Note that the

polarity of these lights will be reversed if the Park Signdl isset to Low in the
Motor Signa's Setup dialog box.

RXD - Turnsydlow when receiving data from the host PC.
TXD - Turnsydlow when transmitting data to the host PC.
Power - Turns green when the power switch isturned on.

On/Off Switch- Turnsthe unit on and off. If there is ever acommunications
error while running Torchmate, turn the switch off and on to reset the interna
Mi Croprocessor.

Rear Panel
The rear pand has connectors for input and output Signal's as described below.
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POWER

INFU | DUTPIT

5242 “ “ MOTOR SIGNALS
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DC N - Receptacle for the power supply. The unit is shipped with a9V DC,
800-1000mA wall transformer power supply.

Fuse - Cartridge for the fuse. If the fuse blows, replaceit with a3AG, 1.5A
dow-blow fuse,

RS-232 - Serid port connector for communication with the host PC (9 pin
femde). Mogt PC'shave 9 pin mdeor 25 pin mae. Use either a9 Pin Mde-
9 Pin Femae or a9 Pin Mae - 25 Pin Femae cable depending on the serid
port on your PC.

INPUT - The connector for up to 8 input lines. The most common use of the
input linesisfor limit or safety switches. Theselinesaredl TTL leve inputs
When aswitch is open, itsinput Sgnd is high (+5V). When the switchis
closed, itsinput sgnd is grounded low (OV).

The 401A iswired for normdly closed (NC) switches. Each line that is not
connected to a switch must be wired directly to its ground. When any of the
input lines are open the red Limit light will illuminate and asignd will be sent to
the host PC to indicate which input ling(s) went high. Y ou can use normally
open (NO) switches, however the red Limit light will dways be on. Note that
al 8 input lines must be normally open, or dl 8 input lines must be normdly
closed. If you are not using the input lines, the Limit light will always be
illuminated.

If you are usng normally closed switches, make sure the Sgna Generator
Modd 401A option is selected in the System Options Setup didog box. If you
are usng normaly open switches, make sure the Signd Generator Modd 401
option is selected in the System Options didog box. All input lines must be
properly defined in the Input Lines Setup dialog box.

BE VERY CAREFUL WHEN DOING ANY WIRING. IMPROPER
WIRING WILL DAMAGE THE SIGNAL GENERATOR.

Limitlines5, 6, 7 & 8 are dso connected through pins 5, 6, 7 & 8 respectively
of the Motor Signal connector. This makesit convenient to send any Sgnas
from your motor driver box, such as a servo position error sgnd, back to the
Signd Generator. Notethat if the Sgnd is being used through the Motor Signa
connector, that line must remain open in the Input connector. Also, if the Input
connector iswired as normaly closed, then the sgnd coming in through the
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Motor Signa connector must be normaly LOW. Alternatively, if the Input
connector iswired as normaly open, then the signd coming in through the
Motor Signd connector must be normadly HIGH. If you are not using input
sgnas through the Motor Signa connector, then don’t connect them to

anything.

The receptacle that plugs into this connector is a Molex-Wadom Mini-Fit Jr.
Series 16 pin receptacle (part number 39-01-2160), with female pins (part
number 39-00-0039). Theinput lines as seen from the back of the box are
arranged asfollows.

8 7 6 5mw4 3 2 1

G G G G G G GG

OUTPUT - The connector for up to 8 output lines. Theselinesare dl opticaly
isolated, TTL leve outputs. Low isOV and highis+5V.

Two input pinsare provided for optical ground and optical +5V. You
must connect these pinsto ground and +5V from an external power
supply for the output signalsto operate. Notethat thesepinsare
internally connected to the optical ground and optical +5V pinson the
Motor Signal connector. Therefore, if you are connecting a power
supply to the optical ground and optical +5V pinson the Motor Signal
connector, do not connect an external power supply here.

BE VERY CAREFUL WHEN DOING ANY WIRING. IMPROPER
WIRING WILL DAMAGE THE SIGNAL GENERATOR.

The output lines are dl initidized to low (OV) when you turn on the Signa
Generator. If you are using an external supply, the output lineswill go
high if the Signal Generator isturned off and the external power supply
isstill on. THISWILL CAUSE ANY DEVICE CONNECTED TO THE
OUTPUT LINESTO TURN ON.

The receptacle that plugs into this connector is a Molex-Wadom Mini-Fit J.
Series 10 pin receptacle (part number 39-01-2100), with female pins (part
number 39-00-0039). The output lines as seen from the back of the box are
aranged asfollows
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OPT8 6 4 2

OPT 7 5 3 1
+5V

MOTOR SIGNALS - The DB-25 mae connector for al signds going out to
the stepper or digitad servo motor driver(s). If you are using one of the
Torchmate motor drivers, connect this to the DB-25 femae connector on the
motor driver usng a DB25 M-F interface cable.

The cable used must be a DB-25 I nterface Cable with all 25-pinswired
graight through.

The motor Sgnd linesare dl opticdly isolated, TTL leve outputs.

Two input pinsare provided for optical ground and optical +5V. You
must connect these pinsto ground and +5V from an external power
supply or theinternal power supply for the output signalsto oper ate.
Notethat these pins areinternally connected to the optical ground and
optical +5V pinson the 10-pin Output connector. Therefore, if you are
connecting an external power supply to the optical ground and optical
+5V pinson the 10-pin Output connector, do not connect an exter nal
power supply here.

BE VERY CAREFUL WHEN DOING ANY WIRING. IMPROPER
WIRING WILL DAMAGE THE MOTOR SIGNAL GENERATOR.

Two pins are directly connected to ground and +5V from the internal power
supply. These are provided for convenience as a source for the optical ground
and optical +5V if thereis no externd power source avallable. Using the
interna supply to power the optica isolators will negate most of the isolation
provided by the opticd isolators. To use the interna supply, directly connect
Motor Signa connector pin 24 to 25 and pin 22 to 23.

The motor sgnd lines as seen from the back of the box are arranged asfollows:
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13

14 25
DB25 Signal DB25 Signal

Pin Pin

1 NC 14 ENABLE ALL

2 NC 15 A PARK

3 NC 16 Z PARK

4 NC 17 Y PARK

5 INPUT 5 18 X PARK

6 INPUT 6 19 A DIRECTION

7 INPUT 7 20 Z DIRECTION

8 INPUT 8 21 Y DIRECTION

9 X DIRECTION 22 Internal VCC +5V
10 A STEP 23 OPT VCC (INPUT)
11 Z STEP 24 Internal GND

12 Y STEP 25 OPT GND (INPUT)
13 X STEP

Output Signal Schematic

The output Sgnals are dl optically isolated using a series of PS2501-4 optica couplers.
The strength of the output signa can be controlled by changing the vaue of resstors
RP4, RP5 and RP6. These resistors come shipped as 470W. In some gpplications, it is

best to remove the resistor atogether. Please conault the user’s manuad for your

stepper motor drive or any other output device for the strength of thissignal. The end of
this manud contains some sample wiring diagrams for different types of drives. Bdow

isaschematic for the typica output sgnd:

+5V

CPU Sgnd

390W

BE 2T

PS2501-4

OPTVCC

RP4, 5,6 (Normally 470W)

Output Signa

OPT GND

Turning off the Controller

Always turn off the Signal Generator when it isnot in use.
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Section 3. Sample Wiring Diagrams
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Torchmate Section 3 Sample Wiring Diagrams

Typical Motor Signal Circuit

The above schematic shows atypica connection of amotor driver to the motor signals of the Signd Generator.

Signal Generator Model 401 A Step Clock  Phase A
vCC OPT-VCC —
1o CW/CCW  Phase A~
1 RPIA 390 , 1 Ta cil16 xsr j 2RPOA 47Dy |
[ 1RP]B 3903 mﬂ E% %g L1l 3RP68 4701 ¥ Enable Phase B~
L ARIC 3904 =51 K2 E2—5¢ g5 4RRC 470 | —{ Ralf/Ful
' 1RF|D 3905 T 3 _a—u 1ST sm 4701 | alt/ru Phase B
ISEF 8 |gq E4[ 2 Logi
: w | 4 | Logic V+ g
i J ¢ |5 Ground 40VDC
{ LRPIE 3904 1 {a ¢ xR, 6FE A0 4T Current Ground
| 1RPIF 3904 —3—512 g ig YOR 7RP6F 4704 | ——OT Adjust
| 1RIG 3905 312 E2 2 zoR  2RPAA 4704 | L %
| 1RPAA 390, =73 B35+ gy 3RPB 470, | 2KW
TR 8 |gs pEal 9 B E
PSZE0T-4 *
DB25-25
| Step Motor
(RP3F 390, Hyari; RPSG 470 OPF oML oz 1
— YT INABE 2| 3
: s ENAJ 8 1 4 Ag
OPT-VCC PR
4N2eQX A4 DB25-22
OPT-GND oV

9|qed pap|alys
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Since the Motor Signd lines are run off the optica couplers (PS2501-4) there must be an optica power source. In this example we
have bridged the optical power source with the interna power source of the Signal Generator by connecting lines 22 to 23 and 24 to 25
of the DB25 Motor Signd connector.

Alternatively, we could have connected an externa 5V power supply to pins 23 and 25 of the DB25 or the OPT GND and OPT +5V
pins of the Output connector. Note that if an externa power supply is used, the load on any output signal will get powered on if the
Signd Generator isturned off while the externd 5V power supply is dill on.

Also note that RP4 and RP6 are socketed 470 ohm pull-up resistors. These resistors can be changed or removed depending on
current requirements for the input sgnal of the motor driver. Theressor isan 8 pin 7 resistor package. For the Torchmate Servo
Drive, this resstor vaue should be 4.7Kohm

In this example a 0.1uF capacitor was placed between the step signad and ground and between the direction signa and ground. This
filters out any transgent noise in the Sgnds. It's better to place these cagpacitors on the drive unit rather than the Signd Generator.
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Typical Motor Signal Circuit With an External 5V Power Supply

Sighal Generator Model 401 A
vCC OPT-VCC
1 RPIA 390 5 1 10 16 X3T 9 RPG6A 47D ¢ )
g 7 (Al Cl—s !
| 1RPIB 390 4 —3—512 E% T} ys1 3RPB 4704 |
iR 30, B B4 g5 4ReC 470 |
JRPID 305 O 6 13 m[ I 4 .o RRD 470,
[ A4 G‘—; '
BIE® 8 x4 E4
1 RPIE 330 ¢ 1 U.L.ll o1 16 XDR | ¢ RP6E 470 4 E 19
9 : H
{RPIF 3504 *PN 3Kl Elj+ yop oRRE 4704 _9—[
1RIG 90y P2 B2 i R 2 RPAA 470 4 I
L »
(RP3A asn, TDR 6 13 EL 1L 1 . Sreae 470,
s ] A4 04—9 ®
DR 8 x4 4
! DB25-25
U7 OPT-GND
1 PP, 2887 1 To Bl 8§ RPAG 470
ENABLE X ¢l 3 ENA { 8 1
E DB25-23
4N29aYT iR OPT-VCC
OPT-GND

Step Clock Phase A
CW/CCW  Phase A~
Enable Phase B~
rﬁlFU” Phase B
Logic V+ —]
Ground 40VDC
Current Ground
Adjust
Sou
B B

- Step Motor
5VDC Ag

|+

3|qed pap|alys
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Typical Motor Signal Circuit Without Pull-up Resistors

Signhal Generator Model 401 A
VCC

13

'0.1nk

Step Pulse

Direction

| OptoIn

Phase A

Phase A—

Phase B—

Phase B

V+

Ground

J

40VDC

DB25-23

DB25-22 |

V1D
| 1 RP1A 350 5 1 Al CL 16 X3T 2 RP6A Removed
| RPIB 30, S22 K El o ys1 3 RP6BRemoved
{RPIC 390, P % B B = 257 4 RP6C Removed
T ek Vaon . ISP 6| '
JRPID 3904 DB £ 133 E3L 154 o 5 RPADRemoved
BEP 8 IX4 Ed
Ul
| 1 RPIE 3%0 ¢ 1 (a1 c1l 16 XDR | & RP6E Removea E—
| 1RPF g "PL 5 &1 E i yor 7 RP6F Removed 1o
1RRIG 390¢ "N 5 K2 B2 L son 2 RPAARemoved
[
[ 1ReaA a0, SR E—ﬁ.—« DR 3 RP4BRemoved
: 3
R_B X4 Es
FS250T-4 ! DB25-25
| RPSF 390 4 1 UZ Bl_6 RS OPT-GND|  pgo5.04
— T INABE Z - Removed
XK C[3 ENA 8 <
INTTST OPT-VCC
OPT-GND 5V

3|qed papIalys
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Typical Output Line Circuit

VCC

Load

AC Power

Fuse %

OPT

Solid State Relay
Continental Industries
$505-05J610-000

Signhal Generator Model 401 A Outputl
Z > 012 OPT-VCC
4 RP2A 390 5 1 [ cil 16 00l2 RPSA 470 4
L RP2B 390 5 U2 g7 gy — o1 3RPSB 470 4
o4 |42 823
1 RP2C 890 4 3 % g % 02 4RPSC 470, |
1RPZ) 3905 —7_E %34 10 035RP53 4701 '
K4 F4l 2 + 3
P5o50T-4
RP2E 390 u1d RPSE 47D ™
LA At a8 4.8 — %m
'1RP2F 3901 m—ﬂ %% g 057RP5F 4701 | . -4
1 RP2C 390 ¢ ou—s_m ; % g ﬁ 0o RPSG 470, |
RPH 390 K3 E3 Ri 47
1 9 7 Az cal 10 a7 9RPH 4704 |
OUI7 8 | g4 Ea4l 2
DB25-25
P5250T-4 s
OPT-GND DB25-24
<
OPT-VCC Da2s-23
5\/ DB25-22

ut

Outp
PS2501-4 Connector

Signal

Signal

The above schematic shows atypica connection of one solid state relay controlled by output line 1 of the Sgna Generator. A typica
load would be a plasmatorch, spindle, avacuum, alaser, etc. Inthisexample, the solid Sate relay used isa Continenta Industries
model S505-0SJ610-000. It takes a 3 to 32VDC input and has an output of 24-330VAC.
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Since the Output lines are run off the optical couplers (PS2501-4) there must be an optical power source. In this example we have
bridged the optical power source with the interna power source of the Signad Generator by connecting lines 22 to 23 and 24 to 25 of
the DB25 Motor Signa connector.

Alternatively, we could have connected an externa 5V power supply to pins 23 and 25 of the DB25 or the OPT GND and OPT +5V
pins of the output connector. Note that if an external power supply is used, the Load might get powered on if the Signal Generator is
turned off while the externd 5V power supply is il on.

Also note that RP5 is a socketed 470 ohm pull-up resistor. Thisresistor value can be changed or removed depending on current
requirements for the input sgna of the device you are switching. Theresstor isan 8 pin 7 resistor package.
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Typical Input Line Circuit

Signhal Generator Model 401 A .
Y ®
N4 )
‘% — @ §———
57_"P
T %
—— &
—— &
wlahnEen
8889855 o
L Ln 10K
Us o T
\DAIAD ia_ %8 % % ngﬂ_F
DA 1T 130 in[3 3
N 16 120 a2 npu
DA ' S S 7 put &
w1 R B o
C )
ol DB25 P!n5
VARSI e
DB25 Pin8

The above schematic shows atypica connection of 5 normally closed switches. These
switches are connected between input lines 1-5 and ground. Lines 6-8 connected directly to
ground with jumper wires. All externa connections shown are made through the Input
connector on the back of the Signa Generator.

Input lines 5, 6, 7 & 8 areinternaly connected to pins 5, 6, 7, & 8 respectively of the
DB25 Motor Signa connector.

Note that this is the same connections made by the Torchmate limit switch kit.
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Signal Generator Board Layout
| | | L

CON2 CON4
CON5 CONT
G c1s
Q | |RF|)4 |RP|5 | IDC3 IDC2 OI:I L]
=
cie ] u1o U17 U2 U3 H | | -
sl
ol ]
Flashcut CNC
RP1 RP3 RP2 Signal Generator
| L1 L1 | Version 2.0.3 Rev. C Power

C13 C14 SN, ——— SW1 CONB3FUSEL
|:| oy —— L0 o
‘ FwBl *
@ 5| - 0 ]
ual] I T

RP9 UD | Tdrvs1
ili &7
IDC5

b c17 c20]

ute— " ez @

iE

- U5

sk | | cz4©

e
A1 N c21

—t+

c6  [osct o
CR1 CR2 CR3| CR4 CR7 CR8| LastRev. CR6
+ + + + + + 4/22/98 +
[ ]
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/O Connector Schematic

oo OFEVCG
LRFIA 390, vio RPeA 470
] RF1B 390 ﬂ E% RPeB 470 COoNg
] 1mru:. ma oz s I wamc ml i ] CONS
; ———
1 4 K B 2N 4 1 = — i
lnﬂn m’ ﬂ ﬁ—ﬂ—w e | _,n'en 47u1 | a:g OUTPUT :g
K4 B4 v s—1 CONNECTOR  vewuni|?
OFIVCCYZ | g 3
DV D - = | e
=l s —
1RPIF 2004 8 Bt v ¥ M, WG4 - — Y
1RP1G 3005 LEE - | - mR2PMA amy | - S
RESA 200 £ g1 XL cang . —
1 2 L msTOTL i | RBNRec
& o - B Bl | BMeoron
PSZEOTZ b . S
RI2A 300 e RPSA 470 : ﬁ
1 2 & C 1 Q0 2 1 ® arrver
1RFZB 3704 com by e o1 3 P 470, ; 3 vmvm_§
1 RE2C m‘u’“ . 2 m—H—ﬂ 4°BC 470 4 —I——”
o A3 Ci—q—— %4 U1 ¢ 10
1 RP20 390 5 ) %5:;!:' op 5P 470 4 1 < 2
PI2801-&
15
18
JRP2E 390 ¢ RPE 470 T3
] — - A oM 1 W37
LN ot B g on 7%F 404 v
lm m; - g —n—'u P mam 47:[1
O >
1RF2H 3% 4 j €] B!—I.—u o7 9P 470,
PYEOTZ
Uiz
lmﬂ mS 16 m‘m ml 0
e w0 . PR 7| &1 E%—n—um ! P 470 ol o0
| 1 A "m‘ A2 CIl o YK § 1 % o | RS-232
1 RS0 390 4 g Eg_m—“ K 5 E 47 s % COMMUNICATION
1PRSE 20, TR G \K3 B3t g€ o
PAK o 3
KA BA a
PRIEOZ %7 D32-FEMALE
uiz
RFEF 390
—vv—m]:l 7 1 A B § pag S 7,
B
AN




