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CHAPTER 1: GENERAL INFORMATION

The Aerotech Tool Changer III holds a maximum of
252 tools and has a typical tool change time of six
seconds. Commands are accepted by the tool changer
through the front panel keyboard or from the remote
intertace in auto operation. FRemote mode caommands are
entered 1n & BCD coded format with a data strobe
pulse, which sigrnals the tool changer that a command
is present.

Error codes are displaved for invalid operations
or operations which could result in damage to the
system. The tool changer also contains several other
useful features, such as the reset key, battery
powered RAM, and the axis inhibit.

The reset Fkey allows the operator to stop
aperation of the tool changer at any time.

The battery powered RAM retains the location of
the tools during short power outages and shutdowns,

The axis imhibit is an output that is wused to
indicate to the CNC that the drives should not be
moved, because the tool changer may not be in its safe
position,

{O0TE: It 1s wvery important that only approved tool
holders (listed below) will be used with the
ATCZ2S4 Tool Changer. Arn unawthorized tool
holder can  hinder the operation of the tool
changer, cause excessive draw bar wear, and
WILL U3OID THE WARRANTY. The tool holder may
have to be modified per the attached Spec.
Control Drawing #952-1029 (Rev. R).

APPROVED TOOL HOLDER(S)

G.E. Carboloy #NMTEB4O-CC



CHAPTER 2: INSTALLATION INSTRUCTIONS

SECTION 2-1%1 ELECTRICAL POWER REQUIREMENTS

Togl Changer IIT requires 3 amps of 115 vAC
unregulated power and .5 amps of 115 VAC regulated Ac.
The regulated source should regulate between 1905  and

125 VAC. I+ a regulated AC source is not available,
the unregulated AC power may be used in place of the
regul ated AC source. However, severe line
fluctuations may cause tool changer malfunctions.

Fower is connected to TEI which is loacated on  the
Control Module assembly.

A power ground connection point is available next
to the AC power input terminal board.

AC FPOWER CONNECTION DESCRIPTION

CONNECTION DESCRIPTION
TH1-1 115 VAC HI UNREGULATED
TE1-2 115 VAC LD UNREGULATED
TE1~3 115 VAC HI REGULATED
TE1-4 115 VAC LO REBULATED
CHASSIS FOWER GROUMD

SECTION 2-2 REMOTE INPUT/OUTPUT INTERFACE

The Tool Changer 111 interftace card (&F0C1247) is
weed  to interftace the tool changer to the CNC. This
board enasbles the tool changer to opersate at wvoltage
levels not directly compatible to the tool changer.
The intertace consists gf a 7 line BCD command bus,
data strobe line, continue line, drive inhibit line, Z
arilis monitor and return lines.

This card reguires that all voltages be between 3
arnd T0 vaolts. Direct connection tc the tool changer
ie possible by placing the F1/F5 connector into the J3
conmector.

(¥
i
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NQTE: The F1/FS connector must be in the Jl connector
for the opto-coupled interface or when the
logic wvoltage levels of O volts and +3% volts
cannot be met. Uperation of the tool changer
with the Fi1/FS connector placed 1in the JS
connector with improper logic levels may result
in damage to the tool changer.

The tool changer RBCD coded command regquires the
setting af 14 jumpers (P2/FZ) faor opto-coupler
operation. Fither the solid or dotted jumpers are
used. The jumpers can be determined by selecting the
path which will make the anode (pin 1) of the opto-
couplers more positive than the cathode (pin ). I+
the operating voltage is greater than 12 wvolts, the
resistor pack (M3) should be replaced with one that
will limit the current to approximately 10 mA. The
data strobe is used to signal the tool changer that a
valid command is present. The data strobe jumpers are
set up to be the same as the BCD command jumpers.

The ENTC output is used to notify the CNC  that
the tool change has been completed. The axis disable
output provides a disable signal when the tool changer
iz in a position which may result in damage if an axis
should move. Eoth the CNTN and the axis disable are
opto—isolated transistor outputs. The F4 jumpers are
selected co the collector (Finm 3) of the opto-couplers
is connected to the most positive voltage compared to
the emitter {(Fin 4). Full up or pull down resistors
may alsc be reguired depending on the load. The CNTN
section also containsg  jumpers and pulse width
selection components. Jumper ! to 2 and cut jumper |1
to I provide a continue pulse for all 41 to &5
commands.

To select the polarity of the CHTN output, select
either jumper 4 to % or 4 to 6. The time between the
data strobe and the outputting of a continue pulse can

bhe extended or shortened by changing Cl or R20. The
continue output pulse width cam be altered by changing
CZ or RZ1. Fezistors R2O and R21 should not be made

smaller thamn 10K,

I
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The 2

axis input is connected to the ZI axis

contact closure. This contact should provide a
closwe only when the Z axis is in the tool change

pasition.

Jumper 7 to 8 is used to select opto-

coupling and jumper 7 to 9 is used to select direct

coupling.

SECTION 2-3

Therea

1 BCD code &t line
2 BCD code 2 line
= BCD code 4 line
4 ECD code 8 line
5 BCD code 1G line
& EBCD code Z0 line
7 BCD code 40 line
8 Data strobe

g

CamM/s +v
10 CNTN (toocl change complete)
11 Z axis TC position switch
iz Common
1= Axis disable
14 +V/ COM

POWER DRAW BAR AND SPINDLE CONTROL INTERFACE

are four sets of control outputs far

control of the spindle and poawer draw bar:

SFINDLE ON/OFF

IMFACT WRENEH ON/OFF
IMFACT WRENCH LF/DOWN
IMF&CT WRENCH CW/CCW



The Spindle cn/off outputs (TB1-3 and TEB1-4) on
the AC power control board provide a contact closure
to enable the spindle to be turned on. The spindle
contact is rated at 115 VYAC, -3 amps and should be
connected in series with any other spindle control.

The Impact Wrench On/0fF outputs (TE1-Z and TH1-
4) on the AC power control card is a 115 VAC, .3 amp
contact closuwe which 15 closed when inserting or

removing a tool. The Impact Wrench Direction outputs
(TB1-1 amd TH1-) on the AC power control card consist
of & 113 wvac, .5 amp contact cleoswe that 1s closed
when inserting tonols into the spindle. The Impact

Wrench Down cutputs (TR1I-7 and TBE1-8) on the AC power
cantrol card &lso consist of a 115 VAC, .9 amp contact
closure that provides a closuwe to move the impact
wrench to the down poasition.

I0TE: TE1—-1 and TB1-Z% are cannected together on the
AC power control caird. To isoclate these
outputs, cut the trace between pads A and H.

SECTION 2-4 Z AXIS TOOL CHANBE POSITION SWITCH

A contact closure when the 7 axis is in the tool
change position is required by the tool changer. This
closure should ormly occur when the spindle is in  the
tool change posittion to insure that the tool will be
ingerted and removed from the spindle properly. The Z
axis tool change position switch is conrmected to the
Tool Changer III interface board (TH1-11 and TH1-12).
The contact closure should be rated at a minimum of 10
valts and a current aof 10 mA.

SECTION 2-35 DRIVE DISABLE

The Drive Disable oautput (TRLI-173) an the
interface is uzed to inhibit axis movement during
times when the tool changer is not in a safe position
and axis movement MAY RESULT IN DAMAGE TO THE SYSTEM.
This output (indicated by an LED on the left of the
display) will be pulled to common when activated.



SECTION 2-4& MANUAL TOOL IN/TOOL OUT INTERFACE

The Manual Tool In/Taol 0Out Interface consists of
2 contact driven inputs logcated on the AC power

control card. The Tool In input (TRZ-DS) causes the
inpact wrench to operate in the tool-in mode as long
as this input is connected to common. The Tool Out
input (TBZ-6) will place the impact wrench in the
tool —out mode of operation, as long as this input 1is
connected to common. Common connections are provided

at TB2-Z and TR2-4.



CHAPTER 3: OPERATION

SECTION 3-1 COMMAND AND ERROR CODE LISTING

3145

&7

&8

59

Insert that tool

Carrousel to hame

Return tcol from spindle to carrousel
Feset carrousel memory (operator must replace
all toole into oariginal pozsition after
executing this command)

FRetract claws {(open claws)

Extend claws (close claws)

Retuwrn tools to initial carrousel position
Not used

Not used

Tool out of spindle

Tool into spindle

Release tool {from carrousel

Lock taool into carrousel

Mot used

Spindle on

Spindle off

Move carrcusel to tool (Tool number + 40)
Arm o down

Arm o up

Not u=ed

Rotate arm CW



70

71-99

27

28-40

41465

&5-F9

1¢

11

Rotate arm CCW

Not used

Insert that tool
Carrousel to home
Return tool from spindle to carrousel

Mot used

Carrousel to selected tool {(Tool number + 40)

Not used

TEST MODE COMMANDS
Display BCD Tool command
Display tool number in carrousel claw

Display tool number in spindle claw

Display tool number in spindle

Display tool number in carrousel ready position

Display carrousel Home status (display 88 when

Home)

Display I axis status (display 88 when
position)

Not used

Display air supply status (display 88 when
is on and up to pressure)

SL tests (carrousel tests)
Check RAM (98 pass, 99 fail)

Checkt ROM (98 pass, 29 fail)

in

air



13

19

20

21-99

g1

327-87%

84

8a

89

Display tool number for entered carraousel
positian

Display carrousel position for entered tool
numbier

Fegp changing tools (do not run continually -
for service personnel wuse only)

Monitor tool tightening number

Monitor tool-release delay number
Monitor spindle-off delay number
Display marker status (88 when present)
Display INFSM status {88 when present}

Not used

ERROR MESSAGES

Inval:id directive {(tool changer cannot pertorm
caommand, invalid command?

Tool in gpindle (remove tool, using manual
cammand #28)

Mot used
Arm neot in rotation position

Tool changer’s tools must be reconfigured
(manual command #2228}

Arm position unknown (arm must be moved either
full CW or CCW)

Fequires home command #25
Indicates signal present (test mode)

Air supply problem (air pressure less than 45
FSI)



O Foesible tool 1in claws (must be cleared by
retract claws command #29)

7?1 At—zone—position switch not closed (device not
in position for command to be executed)

2-97 HNot used
I8 Check OF (Fass)

99 Check Bad (Fail?

SECTION 3-2 INITIAL START-UP

bBefore applving power, remave any togls that
may be present in the claws, khen power is +first
applied, the teool changer should display 98 with the
MAN  and AUTO LEDs on. The 98 indicates that the
program ard memory are 0OK. At that time, 1+ there is
& tool in the spindle, it must be removed by command
Hi4, Tools in claws may be cleared by using command
#2329,

The tool changer may now be initializ-ed
{command #Z&). I+ error command #8% appears, the
tonls are uwnknown to the towl changer and the
reconfiquration command (HZ28) must be entered.

Toole that are to be placed into the tool changer
must  be put into the correct location. The location
for each toel will be made available by entering the
tool rivmber with & 40 offset and pressing enter (for
instance, toal #! will be entered as #51). By using
this procedure, the tools may be identified even
though the tcols are mot in their original positions.
I+ the toogl changer 1s to be loaded with all new
tools, it iz recommended that the reconfiguration
command #28 be given first. The 21 command will cause
the tool changer to physically put all the tocls back
i numerical order.

FMOTE:  To  inswe that the correct tools are selected,
it is important to strictly adhere to the
following statements.



1. Toole should not be inserted intoc the tool
changer without regard for the present
status of the effected location. For
example, placing a&a tool in a location
considered empty by the tool changer may
result in  jamming or damage to the tool
changer.

2. fAny time a 28 command is used, tools will be
issued a tool number, the same as their
carrousel position.

SECTION 3-3 MANUAL MODE

In manual operations, all commands are entered
through the keyvboard. To enter the manual mode. press
the MAN key {(the MAN LED will be turned on). FPressing
the RESET key will also place the tool chamger in the
manual mode. However, this method will reguire
reinitialization of the tool changer. Te enter a
command through the kevboard, enter the command code
rumber and then press ENTER. The ENTER key will cause
the command to be executed. To clear or change a
rumber in the display, the ERASE key mav be pressed or
& rnew number may be keyed over the old number.

During a tool move operation, the tool changer
will anly respond to the RESET key. For more detailed
infarmaticnr on the RESET kev. t(efer to section I-6.
I+ am 1tnwvalid command or operation is attempted, an
gerror-  code will be displaved. For more 1nformation
concerning these codes, refer to sections Z—-1 and 4-1.

The following i1s a decscription cf the manual mode
commands:

129 The +tool with the command number 1 to 25 is
1nserted into the spindle. I+ & tool is
already in the spindle, it 15 returned to the
carrousel position formerly used by the taal
presently being placed into the spindle.



The tool changer is initialized by moving the
carrcusel to its Home position and putting the
arm in  the up position. All tools must be
remaved fraom the claws and spindle before
initialization.

The tool in the spindle is returned tao the
carrousel .

Carrousel memory 1s reset. Tools in  the
carrousel are numbered the same as their
carrousel position.

CAUTION: Use of this command will result in
reassignment of the tool numbers i+
the tool numbers do not agree with
their locations.

Retract (open) claws. Clears tool-in-—-claws
number .
Expand (close) claws. Stares unknown tool-

im—claws number, which must be cleared by open-
claw command #Z9.

Feturn all tools to initial carrousel poasition.
ALl tonls will physically be put back 1i1nto

their original order.

Mot used.

Taal is released from spindle. Tool must be
zsupparted manually. Fower Draw Bar is
activated for apporximately 2 seconds. This

operation will clear the number of any tool
held by the spindle.

Tool i tightened into spindle. Fower Draw
Far is activated for approximately 2 seconds.
an unknown tool number is stored for  tool in
spindle, which must be cleared by the release-

tool —from—spindle command #2324,

Release tool from carrousel. Toal must be
manuallsy supported toc prevent tool from
talling.

Lock toal into carrousel.

-4



8 Not used.
9 Turn spindle ON.
40 Turn spindle OFF,

41-463 Get tool in ready pasition (tool number + 40),

&b Move arm to rotate position.

&7 Move arm to spindle position.

&8 Mot used.

&7 Fotate arm CW (claws are retracted).
T Fotate arm CCW (claws are retracted).

71-99 DhNot used.

SECTION 3-4 AUTO MODE

Autoe mode {(remote) will probably be the most
used mode. Auto mode is selected by pressing the AUTO
key when i1n the manual mode. The autoc mode commands
are executed the same as their corresponding manual
mode coamnmands. For example, the auto mode command #2646
is the zsame as the Manual mode command #26.

In the auto mode, the tool change+r will onilvy
respond  to the pressing of two kevs: the RESET key
and the MAN Lkey. The RESET key (section Z-6) will
respond at all times. The MAN key will respond only
when the tocl changer is not executing a command.

Commands in the auto mode are entered into the
tool changer in the following manner. First the BCD
coded command 1is placed on the command lines. The
tool changer must then be notified that a command is
present by placing a negative pulse on the data strobe
line for a minimum of 1O milliseconds. During this
time, the command must not change. Upon caompletion af
this command, the tool changer will output a comtinue
pulse fcommands 41 to &5 do not provide a software
continue).



The continue pulse will be a negative going
pulse with a minimum pulse width of five milliseconds.
Auto commands  (1-27) should also inhibit all axis
movement until the continue pulse is received from the
tool changer.

SECTION 3-3 TEST MODE

Test mode is a seldom needed, but very useful
mode for the testing and check-out of the tool
changer. Thie test mode commands provide the
capability to read tool numbers and remocte T commands,
monittor signals, and test the tool changer. Following
is & list and description of the test mode commands:

TEST MODE COMMANDS

i Display EBCD input command

toal number in carrousel claw

k3
(@]
rt
]
a
i
bl
~

A

Display tool number in spindle c!law
4 Display tool number in spindle

Display carrousel position

Ui

& Show Home statusi: display 88 when home

7 Show Z axis statusi display 88 when Z anis is
in the tool change position.

8 Not used
4 Show air =zupply statuss display 88 when air
pressure main valve is on and pressure is 43

F3I or greater.

10 SL  test Ccommands (Carrousel Indexer Test
Commands? .



11

14

18

EY FUNCTION

[

1 Step carrousel ocne step CW

[

Step carrousel one step CCW

5 + and - two step cycle

4 Slew carrousel CW

S Slew carrousel CCW

& Home and index check; 98 pass, 99 fail
# Reset carrousel

RESET Feset entire toal changer and go to the
manual mode

TEST Exit SL test and go into test mode

RAM check with contents wunchanged (98 pass, 99
fail).

Verity FROMS (929 pass, 99 fail)

Display toocl number for entered carrousel
position (after command #1232 1is entered, the
display will plank and will accept the
carrousel position in the form of & 2 digit
code followed by ENTER).

Display carrousel position for entered tool
number . (Use the same procedure as command
#1220 .

Continuously change tools. (For service

persannel use only.)

Monitor tool tighten time number (multiply by
15 milliseconds).

Momitar tool release delay number (nmultiply by
16 milli=econds).

Monitor spindle off delay (multiply by 322
milliseconds).



19 Display carrocusel marker status. (Display 88
when present.)

2 Display INFSN status. INFSN indicates that
the carrousel is in position. (Display 8B when
INFSN 1s present.)?

SECTION 3—-6 RESET

The RESET kev is used to enable the operator to
stop the operation of the tool changer should a
problem occur., Orece RESET is depressed, the tool
changer must be reintialized. ‘

Frressing RESET causes the air to be turned off
and all devices to be stopped. At this time.,. all of
the air activated devices will be deactivated and can
be repositioned manually. WHEN ENTERING THE FIRST
COMMAND  FOLLOWING A RESET. TO INSURE SAFETY. STAY
CLEAR OF ALL MOVING FARTS. This is because the tqol
changer will be positioning all air aoperated devices.
The +tirst command should be one which will put the arm
and/or claws into a safe position. Folleowing commands
should be ones which will clear and release tools from
the spindle and claws.

SECTION 3-7 ADJUSTMENTS

The tool changer contains three controls which
allow the operator to adjust the tool changer for the
machine and tools being used. The three controls are:

1. Spindle off delay

2. Tl release delay

. Taagl tighten delay
The spindle off delay is a O to 2 second delay
between the turn off of the spindle and the extending
ot the ¢laws. The teool release delay i1s a © to .3

zecond delay between the loosening of the tool and the
starting of the arm Jdown. The tool tighten delay adds

Z—=10



up to .5 seconds of additional tightening time to the
tool being placed into the spindle.

To adjust the spindle off delay, start with the
spindle off delay set maximum and turn the spindle on
(there must not be any tool in the spindle). In the
manual mode, have the togl changer position one of the
tools to the Ready position (41 — &5). When this tool
is in the ready paosition, enter the tool-to—-spindle
command for the tool 1m the ready position (1-25), If
the spindle has stopped before the claws have begun ta
extend, the adiustment is 0Ok,

The ccptimization point is reached when the claws
ettend just after the spindle has stopped rotating.
Do not adjust the spindle—off delay so that the claws
extend before the spindle has stopped as  this will
result in damage to the tool changer.

The tool tighten delay 1s uwsed to provide
additional tightening of the tool when incerting a
tool i1nto the spindle. This delay should be adjusted
for the minimum amount of Ltime needed to secure a tool
intg the spindle. Exvcessive tightening time will
increaze wear cn the Draw Bar assembly. Too little
tightening time will result in the tool 1in the spindle
being loose and/or dropping.

The tool release delay 1s used to help
synchronize the arm—-down motion and the tocl-out
motion  so  that there will be a minimum  amount of
strese on the arm. This adjustment should not be done

without consulting the factaory. This adjustment., and
the two previgusly mentioned, interact both
mechanically and electrically. Therefore, it may be

necessary to chamge all three if one is changed.

=11



CHAPTER 4: TROUBLESHOOTING AND MAINTENANCE

SECTION 4-1 ERROR MESSABES

The error messages are displayed to inform  the
nperator that a problem erxists and what the possible
cause may be. The tool changer must perform all tool
moving operations. Tools placed or removed by the
operator without the use of the tool changer will not
be acknowledged by the tool changer and may result in
damage to the system. Tools removed from the spindle
or claws can be cleared by giving the appropriate
retract-claws or release~tool-from—-spindle command.
Following 1is a brief description of the error codes
also shown in section I-1.

ERROR CODES

80 Command cannot be perftormed because 1t is not
a valid command or command may result in damage
to system.

a1 Fossible tool in spindle which must be removed
by using the manual mode tool-out command #I34.

|z Not used.

a8z Not used.

24 Hrm nat i rotate position.

BS Tool memcry 18 not complete. Use manual mode

caommand #Z3 to reset memory.

834 Arm pesition unknown. Arm must be moved full
CW or CCW.
37 Taol changer must be initialized using manual

ar auto mode command #2324,
88 Signal ~gresernt i1ndication.

a% Air  supply pressure dropped to less  than 485
FSI. Thiz error results in a reset.

SO Fossible tool 1nm claws which must be removed by
manual mode command #Z27.



21 Device not

executed,
PR—-97 HNot used.
78 Indicates

99 Indicates

SECTION 4-2

Tool changer

immediately to

ERROR CODES

in position Ffor command to be
Example:

Z axis contact not closed.

check passed

check failed

TROUBLESHOOT ING

problems should Ge corrected

prevent the possibility of damage
occurring to the svstem.
vigually or through

Most causes can be found
the aid of the error codes.

Following 1z a list of problems and their possible

Callses.

EROBLEM
Tool changer
dead

Tocl changer
pawer O, but
will not sxecute
commard

Carrousel runs
when power is
applied

Carrousel does
not go home

POSSIBLE CAUSES

Check AC power
Check fuses
Chectk connections

Command hot entered correctly
Command error {check error codes)
Gir supply problem

Tool changer waiting for contact
clasure (Example: Z axis contact
not clased)

Fuse blown on power amp

Check fuses in power supply
Check connectors and cables

Check home switch
Check fuse 1in power amp



Sluggish - Verity air pressure of 85 PSI

operation of - Devices may operate sluggish

air devices after being idle for extended
lengths of time. Run for a
short time

Carrousel will - Object preventing carrousel
not move movement
- Fuse blown in power amp

Tool not - Reinitialize tool changer
insertad or - Check tools for damage
released from — Chain is loose or needs ad-—
carrousel justment
properly
Tool not - Spindle not in tool change posi-
inserted or tion
released from - Arm upper position switch is not
spindle properly adjusted correctly

- Impact wrench 1s not working

properly

SECTION 4-3 HAINTENANCE

Feriodic cleaning and inspection of the tool
changer 1< required to insure reliable operation.
Cleaning should be done daily i+ possible to prevent

the accumulation of chips, fluids, and other
materials. Inspections should be performed at least
onece  per  wealk, Damaged or loose parts should be

repatred at once.

A. AIR SUPPLY AND LUBRICATION RERQUIREMENTS

The air supply must maintain a pressure
range of F0 to 140 FPSI at the tool changer, and
inust be rcapable of delivering at least 1 CFM  at
the requlred pressure. The tool changer™s atr
regulator is located on the rear side of the tool
charnger and 13 adjusted +or 8% FSI. Lubricant
for the air supply 1s placed in the lubricant
container. which is located on the rear side of



the toaol changer on the regulated side of the
pressure regulator. Use Atlantic Richfield Duro
5-315 (Duro AW 4B} or eguivalent non-detergent
lubricant only for the air supply. For arm
up/down control, Dow Corning 200 30 C8 fluid 1is
used. The arm fluid is placed in a bowl located
on the arm assembly and is visible through a
window orn the arm cover. Consult the factory
before adding or changing the +fluid, as this
should not require attentiocn. During operation,
a daily lubrication is required for the claws and
powar draw bar. Lubrication is accomplished by
spreading a moly type grease on the claws (the
portion that holds the toeol) and on the threads
of the tool holder of the first tool to be placed
in the spindle.

E. LUBRICATION LIST

Faor use with air tools, arr motors, &ir

valves, air cylinders and other air—operated
devices, these suggested lubricat:icon cils are the
best for most applications. Viscosity 100-200
S.U.3. at 100 F.

MANUFACTURER LUBRICANT
Amalie Retining Company aMA-011 200
Amoco 01l Company American Industrial 0il No. 13

Indoll Industrial 0il No. 19
Afmomist 0il Mo. 18

Ashland 0il Incorporated Ultramax AW-135
ETC (R % 9) Mo. 1S

Atlantic Richfield Company Duro 011 5-150
(Arco? — recommended Duro 01l S-150LF

Champlin Fetroleun Company Champlin Inhibited Turbine
and Hydraulic GQil Light

Chevron 0il Company Chevron EF Machine 0il 2
Chevron QC Turbine 0il 9



MANUFACTURER LUBRICANT

Cities Service Uil Company Citgo Facemaker 10
Citgo Facemaker 195
Citgo FPacemaker XD-13
Citgo Sentry 10
Citgo Sentry 15
Citgo Extra Duty
Circulating 0il 42

Continental 0il Company Spindle 11
Fale FParaffin 11
Dectal 1S R % O

Exvxzon Company U.3.A. Teresstic 43
Teresstic 44
Muto H44
Nuto 43
Esstic 42

Getty 011 Company YVeedol Alweave 4
Veedol Aaturbrio 30

Gulf 01l Corporation Gulf Harmony 41
Gul+f Harmonv 44
Gulf Harmony 47
Gulf Harmony 47 AW
Gulf Harmony 48 AW
Gulf Security 43 AW
Gulf Stainless Machine 44

Frendall Refining Company Fenoil R % O 9047 EF
Fenoil R & 0 047 EF
Fencil 245

Marathon 0il Company Marafluid 4%
Endurance 0il &Q0

Mobil 0il Corporation Mobil Velocite 0il 10
Mobil Velocite 01l 12
Mobil DTE 0il!l Light
Mobil DTE 24

Fritllips Fetroleum Company Magnus 0il Grade 150

Guaker State 011 Refining uaker State Quadrolube SAE 735
Corporation



MANUFACTURER

Shell 011 Company

Standard 0il Company of
British Columbia Ltd.

Standard 011 Company of
Califarnia

Standard Uil Company of
Fentucky

Standard 011 Coampany of
Ohioc (Schio)

Sun 0il1 Company

Texaco Incorporated

Union 0il Company

Valvoline 0il Company

Shell
Shell
Shell
Shell

Chevran
Chevran

Chevran
Chevron

Chevran
Chevron

Tellus 01l
Tellus Oil
Turbo Cil 25
Tellus 0il 25

EF
EF

EF
EF

EF
EF

k) b2
(e

Machine
Spindle

Machine
Spindle

Machine
Spindle

Industron 44

Factovis 435

Turbin 0il Light

Sunvis 706
Sunvis 9146

Rando 0il HD AZ

Rando 0il A

Rando 0il HD A
Regal Qil R % O

Union
Union
Union

Anti-Wear

Turtine il
Turbine 011 XD
UN&X FRY 130

0il No.

i1 9
0il @

it <
0il 9

il 9
0il 2

130
150

1S



A

Adjustment controls, 3-10, 3-11%
Air supply, 4-3, 4-4

Autoc mode, 3-7, 3-8

Autoc mode commands, 3-2

Axis disable, 2-2

Axis inhibit, 1-1

B
ECD code, 2-2

c

Carrousel indexer test commands, 3-9
Carroussl memory. 3—6

CNC, 2-2

CNTC, 2-2

Caommand codes, 3-1., 3-2

Contact closure, 2-4

Continue pulse., 2-32, 3-8

Coupling, 2-3

D
Data strobe, 2-2, 3-7
Drive disable, 2-4

E

Enter. 3-9

Erase, 3-5

Error messages, 1-i, 3-1, 3-2, 3-3, 3-4, 4-1. 4-2

F
Features, 1-1

H

Impact wrench, 2-4
Irnitialization, 3-4, 3-35. 3-46
Interface, 2-3

J
Jumpers, 2-2

K
kevboard, 3-8

L

l.ogic, 2-2
Lubrication, 4-3., 4-4
Lubrication list, 4-4, 4-5, 4-6

™

Mairntenance., 4-1, 4-3%. 4-4

Manual mode, 3-5, 3-7

Marual mode commands., 3-1, 3-5, 3-6, 3-7
Manual tool in/out interface, 2-3



INDEX

a

Opto-coupled interface, 2-2
Opto—coupler, 2-2

Output pulse width, 2-2

P
Fower, 2—4

Fower draw bar, 2-3
Fower requirements, 2-1

R

rRAM, 1-1, 3-9

Reconfiguration, J3—-4, 3-5, 3-6
Remote, 3—7

Reset, 1-1, 3-5, 3-7, 3-10

S
Spindle control, 2-
Start-up., 3-4

T
Test mode, 3-8

Test mode commands, 3-2, 3-3, 3-8, 3I-9, 3I-10
Tool change poszsition, 2-4

Tool changer interface card, 2-1

Tonl holder, 1-1

Troubleshooting, 4-1, 4-2, 4-3

Z

Z avis, 2-3. 2-4

I3
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