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lntroducfion:
This manual is divided inlo sections as listed in the
table ofcontents.

It is suggested that the new user ofthe F-g0 first read
the CONTROL DEFIMTIONS ro get and idea of
the way the machine operates.

The BORING INSTRUCTIONS and the MILLING
INSTRUCTIONS should then be read ro familiarize
the user with the actual button pushing s€quences
required to carry out ajob.

The boring and milling instructions should be
considered an introduction. With experience the
operator q'ill be able to make a wide variety of
prograins that will best suit the particular
requirements of the job.

The rest of the manual coltains infotnation on
fixturing. cutting tools and maintenance, that the
user should read and become fanriliar with.

Description:

The model F80E machine is a precision. single point
tool, boring unit, and a precision high speed
surfacer. The machine can be equipped rnith tooling
and accessories for surfacing and reboring most
American passenger car and truck engines, Inlines,
as well as 90 and 60 degree V-rypes.

F80 machines can be easily tooled to machine a wide
range of engines, including European and Asian
engines, As rvell as perform larious other boring and
surfacing operations.

This machine is designed to maintain alignrnent of
rylinder bores, and deck surfaces to the pan rails and
main bearing locations. as lvas done in the original
factory machining. This overcomes the many
inaccuracies and out-of-alignment problems
associated rvith clamping portable boring bars to the
top ofblocks.

Convenient controls, fast block clamping, air floated
spindle base positioning and clamping, means
considerable savings in floor to floor time, and
operator involvement.

Change over or resetting tirne required to set up V-
t1,pe or inline engines is a minimum, making this
machine highly suited to the jobber shop where
engines cannot be run through in model lots.

All feeds and rapid travels are power operated and
controlled form the control panel.

Limited Warranfy:

Roftler Manufacturing Company model Fg0E parts
and equipment are warranted as to rnaterials and
workmanship. This limited warrantv remains in

instructions in this manual.

Standard air and electric components are warranted
by their respectile manufacturers.

(NOTE: individual waffantv periods may vary
considerably from Rottler Manufacturing policg.

Tools proven defective within the warranty pedod
will be repaired or replaced, at the factory,s option.

We accept no responsibility for defects caused by
exlernal darnage, wear, abuse, or misuse, nor do rve
accept any obligation to provide compensation for
other direct or indirect costs in connection with cases
covered by the warranty

Freight charges on warranty items {non-air shipment
only) will be paid by Rofiler Manufacturing for a
period of 60 days only from date of installation or
set-up by a qualified service technician or sales rep.

Freight charges after the 60 day period are the
customers responsibility.

Safefv Information:
CAUTION:

This machine is capable of causing severe bodily
injuryl

The operator of this machine should h a skilled
machinist craftsman who is well versed in the
caution, care, and knowledge required to safely
operate metal cutting tools. Eye protection must be
worn at all times by the operator or other personnel
within the area of the machine.

In particular, the operator should be very cautious of
the cutting tool area.

When surfacing or boring. the machine is capable of
projecting chips over 10 feet from lhe cutting area.
Always use guards.
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Operator should be very careful to provide adequate
clearances around the set-up area when using the
machine in an automatic mode.

This F80E machine operates under computer control
and is susceptible to extraneous electrical impulses
internally or externally produced. The machine may
make mor,es out of the control of the operator at any
time, the operator should work in and around the
machine with c-aution.

The operator and nearby personnel should be
familiar with the location and operation of the
Emergenry Slop Button.

flectrical Power: Make sure all electrical
equipment has the proper electrical overload
protection.

Machine Operator: Operator of this machine
should be a skilled machinist craftsman, that is well
versed in the caution, care, and knowledge required
to safely operate a metal cufling tocl.

If the operator is not a skilled machinist, the operator
must pay strict attention to the operating procedure
outlined in this manual, and must get instruction
from a qualified machinist in both the productive
and safe operation of this machine.

Rottler F80E machines have the following areas of
exposed moving parfs that you must train yourself to
respect and stay away from when they are in motion:

1. Tool Sharpening - Must be done with care
and dexterity to get good bore results, be alert to
the light pressure required for sharpening.

CATJTION:
Exposed diamond wheel is a potential hazard to
your hands, fingers, and face. Eye protection is
a necessity when working in this erea

2. Cutting Tool Area - Any operation
involving hands in the cutter head area, such as
inspection or alignment of the cutter head or
cutting tools, changing centering fingers, tool
insertion and removal, cutter head changes, size
checking etc... requires that the machine be in
Neutral.

3. Machining - Including: boring, surfacing,
line boring etc... Eye protection must be worn
during the operation of the machine. Hands

4. Work Loading and Unloading
Carefirlly develop handling methods of loading
and unloading work pieces, so that no injury can
result if hoist equipment or lift connection
should fail.

Periodically check lift components for damage
that may caus€ failure of Block Handler
Assembly. Lifting eye can eventually fail if the
eye is reset in line with the 502-l-80 lift
channel. Eye must be at right angle to this
channel.

5. Machine Maintenance - Any machine
adjustment, nuintenance or parts replacement
absolutely requires a complete power disconnect
to the machine This is an absolute rule.

Emergency Procedure:
Assuming one of the following has occurred - tool
bit is set completely off size, work or sprndle base is
not clamped, spindle is not properly centered, these
mistakes will become obr,jous the instant the cut
starts.

PftTSS THE EMERGENCY STOP
BUTTON, LOCATED ON THE
CONTROL PANEL, IMMEDUTELY.

Find out what the problem is, retwn the spindle to
its up position. without causing more problems. To
start the machine again turn the emergency stop
button until it pops out.

Be alert to quickly stop the motor in the event of a
serious disruption of the boring process either at the
top or bottom ofthe bore.

ttRemembertt metal cutting tools have the speed
and torque to severely injure any part of the human
body exposed to them.

Machine Installation:
Location:
The productivity of this machine will depend a great
deal on its proper initial installation, pa.rticularly the
mffms by which cylinder blocks/heads are lifted into
the machine as s'ell as the material handling to and
from otlrer operations in your shop.
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A slow travel (6' to l0' per minute) power hoist,
operated from either a bridge crane or a jib crane
arrangement rvorks very well. A 1000 lb. hoist is
generally adequate for lifling the engine block. An
air hoist with speed control makes an ideal method
for fast, convenient loading.

If large production runs are anticipated , and the
work pieces are not directly loaded and unloaded
from a conr'eyer" we recommend considerable
atlention be given to lhe crane so that it covers an
adequate area to allow the operator to back up and
remove workpieces rvithout cluttering up his onn
area.

Unpacking:

Use care in remol'ing the crate materials from the
machine. Be careful not to use force on any part of
the machine.

Remove the tool box, parallels and optional
equipment from the machine. Completely clean these
articles as well as the machine rvith solvent. Rust
inhibitor is applied at the iime of shipment. Any of
this inhibitor left on the machine w{ll result in
collecting of large amounts of casl iron dirt.

Shipping Clamp:
(see illustration, next page)
Before the column can be moled on the base, it must
be unclamped. Remore the screws securing the cover
on the lift side of the column below the air enclosure.
Pull the way covers out of the way. Underneath the
column, at the front. there is a block with a plate
bolted to it. This plate is squeezing a small
aluminum spacer. Loosen the 2 bolts, remove the
aluminum spacer and discard it, retighten the bolts,
replace cover, and tighten screlys.

Leveling:
Located in the bottom of the main base, are the
leveling and tie down screws. With care the main
base can be ler'eled, extremely accuralely. Stad by
placing the iacking pads under the jacking screws.
Adjust the jacking screws so the lowest point of the
main base is at least Ll4" off the jacking pad. Make
sure all thejacking screws are touching theirjacking
pads. Use a precision machinisfs ler,el, and check the
base at several points to get an idea rvhere the high
and low spots are, adjust evenly where necessary.
Start with the back way surface. With your precision

level, level the back way in the lengthwise direction
to .0005" per foot. Take the readings approximately
mid way between the jacking points.

Use a metal support to span the distance between the
fronl and rear parallels. (Support must be parallel
within .0005" in its length). Take readings over
everyjacking bolt and level within .0005" over the
length of the base. Be sure to use the jacking points
down the nriddle of the main base.

Recheck the way surfaces for level. Now check the
machine table. Using the ftont jacking screws level
the table within .0005" in both directions.

Be sure that all jacking bolts har,e approximately
equal weight on them. As you go leveling the base
snug up the tie dou'n bolts to help hold the main base
in place. Recheck all areas of the main base for level.

Air Supply:
It is very impoftant the air soatce for the F9LE
machine be moi&arefree. Water and oil in the line
will result in ear$ cylinder and valve fatlure. Our
recommenddion is the inrtaltation af a water trap
at the machine.

Attach a 100 P.S.I. air source to the appropriate
intake at the small enclosure located on the left rear
of the machine near the bottom. see illustration on
page 8.4 and 8.8.

Power Supply:
This machine requires 208 to 240 VAC threc phase,
60 IIz, Current requirement is 50 amps. See wiring
diagram for proper hook up of 'measured' incolning
AC voltage.

Upon request the machine can be equipped to run on
50IIz.

Connect three phase wiring to the small enclosure
located on the left rear of the machine near the
bottom.

f{ote:
This machine must be connected to a good earth
ground.



Introduction/ Safety/ Installation

Shipping Lock:

F80E Machine
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Power Draw Bar Switch:
This switch is located on the lefl fronr face of the
spindle unit. Actuate the switch to ,.l.ur" lh. 

"utt*,head fiom the inner spindle. The cuttei ieaO wiff
lrop abour U4", wtuch will release ir, Ji"" t v.Turn cutter head 90 degrees to remole.

When the drarv bar is in its release position, and the
spindle start button is pressed the spindle ra{ll notturn. 'COS OPEN, wiil be displayed on the position
readout.

Bore Mode:
When the Bore ,l.focle button is pressed, the machinewill enable all of the boring zunctiorx and
movements. While in Bore ]vfode none of the mill
mode- functions will operate. The machine can be
swrtched back and forth from Bore Mocle to mill
mode at any time,

Page2.l FsoE Mactrine

The Cvcle Startlgtop button stops and stafts anautomatic qcle in bore mode only. Automatic
operation will also stop when the spinile, up down,
left or right buttons are pressed.

Automatic sequencing may be started at any place onits cycle, depending on the harizontal aiiO'verticat
positiots:

If the horizontal axis is not at a stop (within +l-
.0005" or.005 cm):

o Ifthe vertical axis is at or above Vertical stop #3
(top of hole), there is a horizontal, rapid move
left to the ne\t stop.

o lfthe vertical axis is not at or abovc vcrtical stop
#3, there is a vertical rapid move up to vertical
stop #3, then the machine ryill move left to the
neht stop.

Ifthe horizontal axis is at a stop (rvithin +/_ .0005,,
or.005cm):

If the vertical axis is above vertical stop #1,
(centering position). the machine will rapid
dovnl to lertical stop #1. The spindle ls turned
offfirst, if necessary.

If the vertical axis is at r,ertical stop #1, the
automatic operation starts with the auto
centering sequence.

Ifthe vertical axis is belorv the vertical slop #1,
and above vertical stop #2. the spindle is turned
on (or remains on), and a feed move is made
d93g to vertical stop #2. The retract sequence
will be executed and ahe machine will continue
on with the automatic cycle.

o If the vertical axis is at vertical stap #2, the
autornatic operation starts with the autornatic
retract scquence followcd with the rapid up
move and continuation of the automatic rycte.

o Ifthe vertical axis is below the vertical s1op #2,
automatic operation is inhibited.

Float Button:
This button operates in bore mode only. It unclamps
the spindle bse and floats it on a cushion of air.
When the ,F7oat function is on, none of the porvered
machine motements rvill operate. To clamp the
spindle base again press the bore bulton.

NOTE:
Al*ays select Bore Mode before turning the machine
off.

Mill Mode:
WhenMill hfode is selected the machine will enable
all of the milling functions and movements. While in
Nfill Mode none of the bore mode functions will
operate. The machine can be switched back and forth
from bore modg to Milt L.Iade at any time. All
motion is stopped and any program is aborted before
the change is made.

CAUTION:
Do not put machine in lL,Iill l,tocle when .y,-axis pin
is in place. See .y'-axis pin. Do not turn master

Cycle Start/Stop Button:

CAUTIOI{:
An automalic sequence rvill stafL. Make sure the
proper program has been selected, the machine has
been oriented to the part, and the part is secured in
the fixture.
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Neutral Button:
This button operates in bore mode only. It unclamps
the spindle base and partially floats ii on a cushion
of air. This function is used for precision positioning
of the spindle. When the Neutral function is on,
none of the powered machine movements will
-operate 

To clamp the spindle base again press the
bore button-

Up Button:
The Up Buttorc activates the rapid or feed up travel
of the spindle.

When the sprndle rotation is ofi the Lrp Button wlll
activate the rapid up. Rapid up is locked in when the
Lrp Button is pressed and will continue to rapid up
e\€n though the bufton is not being held. The fravel
will stop when the Up Button is pressed again- a
down travel is pressed, or the sprndle reaches the
home positian.

When the spindle is turned on the Ltp Button vi,rll
activate &e feed up, and can be stopped in the same
nranner as the rapid up tralel and by stopping the
sprndle rotation.

Down Button:
This button activates the down travel of the spindle
either in the feed mode or the rapid mode.

Feed down travel rvill engage rvhen the spindle
rotation is on. Rapid down tral'el will engage when
th€ spindle rotation is off. In the leed mode the travel
will continue until the spindle rotation is stopped, up
travel is pressed, or one ofthe stop modes is entered.

In rapid mode the bufton must be held down for
continuous travel. If the spindle is allowed to over
lravel its lower limit switch the spindle will stop and
a "VERT POS'N JAM" eror message will be
displayed on the position readout.

Left Button:
This button activates the lelt travel of the column
either in the feed mode or in the rapid rnode.

Feed left t"ravel will engage when the spindle
rotation is on. Travel will continue until the spindle
is stoppe4 right travel is pressed or a programmed
stop is reached.

Rapid left travel will engage when the spindle
rotation is off. Travel will continue only while the
Left Button is held.

Right Button:
This button activates the return travel of the column
either in the feed rnode or the rapid mode.

Feed return travel will engage when the sprndle
rotation is on. Travel will conlinue until the spindle
rolation is stopped, or left travel bulton is pressed.

Rapid return travel will €ngage when the spindle
rotation is off. Trar,el will continue after the button is
pressed and released The rapid travel will continue
until the horne position is reached, or the left or riglrt
button is pressed.

Ilandwheel:
The Handwheel allows the column and spindle to be
positioned precisely by hand" Turning it clockwise
will move the column lefl or the spindle down,
depending on which axis is selected. Turning it
counter clockwise will move the column to the right
or rhe spindle up.

. Horizcntal Buttan:
When the Horizontal Button is pressed, it lights
up, this means that by turning the handwheel,
the column n'ill move left or right at the rate set
by the .001/.0001 button. The Harizontal
Button must not be activated (liglrt offf) in order
for the machine to start in feed mode.

n Vertical Button:
When the Vertical Button is pressed, it lights
up, this means that by turning the handwheel,
the spindle will move up or down at the rate set
by the .0011.0001 button. The Vertical Button
must not be activated {light otr) in order for the
machine to skrt in feed mode.

. .S01/.0001 Button:
When the horizontal or the rertical button is
pressed this button lights up. With the light lit
it is set to .001". "lhat means that for every
increment on the handwheel the column or
spindle is moved .001". press the button and
the light will go out, then every increment of
the handrvheel will msve the machine .0001".

Spindle Creep Buttons:
These buttons allow the operator to rotate orjog the
spindle slowly in either direction. The direction is
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controlled by the CW (clockr{se) and the CCW
(ccunter cloclcrvise) buttons. Spindle creep will work
when the machine is in any mode. Spindle creep rvill
turn the sptndle one revolution in one direction. To
continue rotation the spindle must be rotated in the
opposite direction. The spindle will only rotate as
long as lhe button is pressed and hel{ when the
button is released the spindle will stop.

Spindle Start Button:
This button is used to turn the spindle rotation on
an! off When the spindle start button is pressed the
spindle will rotate clockwise. press the Spindle Start
Button again and the spindle will rotate two more
turns, and stop. The Spindle Start Button will not
operate, when the machine is: in neutral, in float. or
when the cufter head draw bar is unlocked.

Enter Button:
This button is used to enter previously seiected data
into the machines memory. Some examples are: feed
rates, spindle R.P.M., and position stops.

RPM Button:
This button allorvs spindle R.p.M. to be changed.
The spindle R.P.M. can be changed r,vhile the
nachine is cutting. press the button to display the
current setting, enter in the new desired rate on the
numeric key pa4 press 'Enter' to activate the nerv
setting. If you rnake a mistake entering the number
that you rlant, press the clear button, reenter the
correct number then press enter. R.p.M. is set the
same way in either bore mode or mill mode. The
settings are independent, so changing the boring
R.P.M. does not effect the milling R.p.M.

Feed Rate Button:
Press this button to display thc currently active feed
rate. The feed rate can be changed any time,
including during a cut. press the bufton to display
the current setting, enler in the new desired rate on
the numeric key pad, press .Enter' to activate the
new sefting. If you make a mistake entering the
number that you want, press the clear button, reenter
lhe correct number then press enter.

ir ii ,irii 
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changing the boring feed rate does not affcct the
milling.

Horizontal Zero Button :
This button is used to zero the horizontal position for
convenience in positioning, and for establishing the
parts origin when using the boring program. When
the machine is first powered ,rp, tt e display will
show random values. The Horizonta! Zero button
will zero the display at the curent machine position.
This can be done at any position that suits a
particular need, usually the machine is zeroed at the
centering position ofthe first hole to be bored.

Vertical Zero Button:
This button is used to zero the vertical position for
convenience in positioning and for establishing the
parts origin when using the boring program. When
the machine is first powered up, the display will
show randorn values. The lbrtical Zero button wlll
zero the display at the current machine position.
This can be done at any position thal suits a
particular need, usually the machine is zeroed at the
centering position ofthe first hole to be bored.

Centering Button:
After locating the cutter head in the centering
position press this button to extend the centering
fingers. Float must be turned on before the auto
centering function is activated. press and hold the
Centeriag Button until the fingers press on the
cylinder ualls and the spindle base centers. Continue
to hold the Centering Button, and press the bore
button to clamp the spindle base. After the spindle
base has clamped release the Centering Button and,
the centering fingers will retract automatically.

Emergency Stop Button:
Press this bufton in an emergenry situation. This
deactivates a relay located between the two axis
servo drive and the corresponding two axis motors.
Also deactivated is a relay between the spindle
amplifier and the spindle motor. A signat is sent to
the cornputer which displays ..EMERGENCY

sToP!".

To recoler from an Emergency Stop situation turn
the Energency Stop Button and it will pop out. press
the clear bufton to restart the machine functions.
Check the horizontal and vertical zero positions to be
sure thq,.are still in memory.

I\OTE:
Feed rate is entered in thousandths of and inch, for
examplc to entcr in a .005" feed rate, bpc a 5 on the
ke1 pad and press enter.

Feed rate is sel the same way in either bore rnode or
nrill mode. The settings are independent, so



Control Definitions
l.ll,,::,,j, tll l,::,, l

Yage2.4
1r,,,1,,,,, 11,,,,'1,,:rl:l:

F80E Machine

,,'li:l:.,.,,.;;.'1';;lll,,,.iiL,,:,.,,.,,., ,,,:,,.,

CAUTION:
Before clearing lhe Emergency Stop button, make
sure whater,'er problem caused the E_Stop, has been
corrected.

CAUTION:
Do not change machine from bore mode to mill
mode w{th the Y-Axis Alignment pin in its down or
operating position---damage will occur requiring

The 'l- Txls Alignment pin prwents the spindle
base from floating from side to side but allows the it
to move in and out. It is used with the line boring
head. It can also be usefid in combination with the
'Y'-Axis lever when indicating certain t1,pes of work
pieces.

The operating knob for this pin is located on the
front left side of the spindle base. put the machine in
float, loosen the operating knob, push the knob down
then move the spindle base slowly left and right until
the pin slips into its slot. Tighten the operating
knob. The machine can now be put in float, neutral.
or clamp. Do Not Put in Mill Mode.

Low Oil Indicator:
The oil reservoir is connected to the computer via the
low oil switch. If the computer receives i signal, that
the oil reservoir is low or out of oil it will display
"LOW OIL" on the display. The machine will not
run until the oil reservoir has been refilled.

'Yo-Axis Lever:
This lever is located on the right side of the spindle
base and is used to move it in and out. It may be used
when the spindle base is in float, or neulrai, but not
uhen it is clampecl.

oY'-Axis Alignment pin:
This pin should only be used rvhen the machine is in
bore mode.



Control Definitionsil;'uut5*tq.*+iliilii1,|i,i, r'ffi, ,

Control lllustration:

'$,., 
fu

r-'s#'ffi
i*(N=\et \<ry/



Boring Instructions

Boring Instructions:

We recommend, particularly for operators unfamiliar
with the boring machine, to practice on a junk block
in order to become familiai with the controls and
procedures oflhe boring machine.

Loading Blocks:
Place the rylinder block in the proper fixture. auto_
rotate fixture, diesel fixture, etc.. or directll, on the
parallel risers, depending on the style and size of
block. Apply weight to the top of the block at each
end to be sure the block is supported evenly and does
not rock, or tip. Dit or burrs under the mounting
surfaces will result in the block not being clamped
properly. (Please note it is necessary to properly
clean the lower contact points on the block as
opposed to cleaning the top of the cylinder block for
a portable bar). You will find that some blocks will
roclg and tip in the fixture, and should be shimmed
as necessary to eliminate the problern.

Locate the block and its fixture so that the rylinders
are rvithin the 3" (in-out travel) centering range of
the spindle.

CAUTIOIT{:
Blocks can be positioned, forcing the spindle base to
its travel limits, causing the spindle ;ot to center.
This will cause a mechanical crash.

Block Clamps:
(See block clarnps illustrations pages 9.2. and 9.3.)
Position clamp arms so the front of the shoe will
contact the block on the ends approximately in the
middle.

Adjust the height so the shoes resl on the clamp
points. Tighten the clamp leg handles. Actuate the
clamp shoes by turning their knobs. Apply pressure
to the two clamps as er,enly as possible to avoid
tlpping the block up on one side.

Micrometer:
Determine the rylinder bore size Jnu w.ish to cut.
Place a tool bit into the tool holder.

Place the tool bit and tool holder into the
micrometer. l,oosen the tool bit lock screw (do not
allow the tool bit to snap against the anr,il). Set the
micrometer head to the desired bore size. Lightly
tighten the tool bit lock screw. Back off micrometer
head firmly tighlen tool bit lock screrv. Recheck
micrometer readiag.

Before setting make sure the tool bit is properly
sharpened if soldered carbide sqrle, or the insert is
in good shape if insert sqle. 1S'ee tool sharpening
instructions).

Insert the tool holder into the cutter head and push
back to the index point. Tighten the tool lock screw
with the plastic handled hex driver provided in your
tool box.

Your boring bar micrometer, as with any other
measuring tool, should be used delicately and with
care, to be assured ofgreat and continued accuracy.

Vertical Stop Definitions:
Vertical stops are not stored in menrorv. Eren
though a program is changed the rertical siops rvill
stay the same.

Stop #1.
Manually, operate the conlrols 1o place the boring
cutter head in the centering position, in the first
hole. The proper centering position is $ith the
centering fingers approximately I/4" in the hole.
Press Vertical zero. Press horizontal zero. This rvill
be the vertical centering position.

Manual cycle
After stop #1 is set, if the cufter head is above it and
the down bufton is pressed, it will rapid down to this
position and stop. The cutter head is readv to be
centered.

Center manually by pressing float, then rotating the
manual centering handle to extend the flngers.
While maintaining pressure on the fingers press the
bore button to clamp the spindle base. Retract the
flngers. If the auto center function is installed press
float, then press and hold the center button on the
pendant. Hold the center button until the cutter head
is centered and the bore button is pressed. Release to
retract the fingers.

Auto Ctcle
When using the auto cycle feature, the machine will
travel to the #1 stop position, then automatically
center, and move on to stop #2.

The #l stop is usually set to 00.000 but can be set to
any positive value.



,,,;, 
l,;:,,:,lllll:,.,,,rtll:,

Stop #2.
Measure from the cutting point of the tool bit, at stop
#1, to the top ofthe block. Enter a distance for stop
#2, approximately .100 less than measured. The
purpose of this stop is to minimize the time spent
"cutling air" between centering position, and the
beginning of the cut.

Manual Clcle
hess the down button and the machine will rapid
lravel down to stop #2 from stop #1. press spindle
start, then down to start boring. The machine will
bore until stop #3 is reached.

Ifno rapid distance is required" this value can be set
to zero, then press sprndle start and doun directly
from the #l stop position.

Auto Clcle
After the machine has auto centered at stop #1, it
will automatically rapid to stop #2 then start the
sprndle rotation and feed down to stop#3.

Ifno rapid distance is required this value can be set
to zero, and the machine rvill start boring from the
slop #l posilion.

Stop #3.
Stop #3 stops the boring a1 the bottom oflhe cu1, and
reracts the spindle to the top of the bore, to stop #4.
Be sure to check for obstructions in the lower areas
ofthe cylinder bore, and set stop #3 so that the cutter
head does not crash. Stop #3 is especially designed
to control counter bore accuracy and hnish. the stop
vyorks as follows:

. With the machine boring, as it comes to within
.002" of the #3 stop, spindle rotation slows (to
the R.P.M. set in parameter #125), and the feed
rate slows to .001 per revolution.

o When stop #3 position is reached, the feed stops_
The spindle rolates 2 more revolutions (or the
value set in machine parameter #122).

Instructions

,ii..,.:r..,..r.r1,r,,ir.,:l.iir,:::;;;l:t,tll,

Page3 2 F80E Machine

o After dwell is completed the machine moves up
.010"..... indexes the tool to the right..... offsets
horizontally to the left..... then begins the rapid
up move to the #4 stop.

Stop #4.
Stop #4 is above the top of th€ cylinder. After stop
#3 is reached andthe machine comes up to stop #4 it
is readl.to travel to the nexl hole.

CAUTION:
Be sure stop #4 is set high enough for the cutter head
to clear the top of the block. Usually this is a
negative nunrber for cxample, -1.5.

Manual C]'cle
After reaching stop #4 (ifhorizontal stops have been
set) it will automatically travel left to the next
horizontrl stop position. Manually press the left
bufton to trar,el to the next hole, if no horizontal
stops have been set.

Auto Cycle
Immediately after reaching stop #4 the machine will
rapid travel to the next horizontal stop, rapid down
1o vertical stop #1, and continue with the automatic
boring process. If there is no more horizontal stops
programmed, the spindle will tralel up to stop #4,
stop forjust a second and continue to travel up to the
home position. The machine will then travel to the
horizontal home (far right).

Verify a Program:
Press 'Enter' 100 'Enter' to show on the display the
active program number. Press the H-Stop or the V-
Stop button to see the horizontal or vertical stop
settings in the current program.

It is suggested program I be left blank and used for
random machine movements. Use programs 2-99 for
aclual automatic programs.

Selectiutg a [}ro
Buttcn Seouence Display Comments
'Enter'100 'Enter' Pgm# XX This shows the active program number. 1 through 99. If no

change is necessary press 'Enter'-
YX'Enter' Current machine position X,

and Y.
Press the program number you want to use followedby 'Enter'.
If you want to veri$ the program nurnber press ?rrer' 100
'Enter'again.
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Ht^t:f*::lt_:l1T^o-t: Tt:y:t*: Program #15."For this example we are making a prosram fcr an engine;d"nir""kf ;dffi*;ilffiffi;tlra L^-^- .-*^ € ?r-n tt- - ,- ,. -ihe bores are 5.750. The will he macbinemac 2,5U below the bnllom ol'1he lrrre
Button Seouence Display Comments
Maia Power Random Position Values, Turns pou'er on to machine. Machine will Oe in gore M"d.

Display will show 4glg or random position values.'Lp'Rutton Random Position Values. Press and hold the Up button and let the machine return to its
yg4ical home position.

Rrg&r'Button Randorn Position Values. Press the Right button and let the machine return to its
horizontal home position.

'Enter'1OA 'Enter' Pgm# 15 Display will show the program mrmber that is currintly active,
15. (i through 99 possible)

15 'Enter' Current machine position X,
and Y

Press the progam number you want to use. I thro"gh 991h"
display rvill show the position values rvhen 'Enter' js pressed.
You can check to make sure you entered the proper program by
pressing 'Eafer'fiA 'Enter' .

'Enter'H-Stop 'Enter' pl5h02 000.0000 Dsplay shows the program number and the 2nit stop dimension'lhe first stop position is not shown because its dimension is
always zero.

6,5 'Enter' p15h03 000.0000 This enters the dimension of 6.5 tbr stop 2 then displalrs the
ner-t stop position for entry.

13.0 'Enter' pl5ht)4 000.0000 This enters the dimension of I3.0 for stop: then displays the
nexl stop position for eutry.

19-5 'Enter' p15h05 000.0000 This enters the dirnension of 19.5 for stop + then rlisplays the
nexl stop position for entry

25.0 'Enter' pl5h06 000.0000 This enters the dimension of 26.0 for stop 5 then displays the
ng{stop position for entry.

32.5'Entet p15h07 000.000 This enters the dimension of 32.5 for stop O tlen aisplays the
nerl stop position tor entry.

'Enter' 'Enter' . Current machine position X,
and Y.

Press 'Enter' repeatedly until the display shows the current
position values.

H Stop pl5h02 000,0000 Press the H Stop button to scroll through the horizontal stops fo-
verilication.

'Enter'Y Stop 'Enter' p15v1 00.0000 Di-splay shows the active program number and the hrst vertical
stop dimension.

0.A00'Enter' p15v2 00.0000 Enters hrst stop and displays the next stop for entry. This is the
centering stop. The value for this stop is usuallv 00.0000

.400A'Enter' p15v3 00.0000 Enters the second stop and displays the nexl stop. An entry of
.4000 will cause the machine to rapid down .4000 then begin
cutting. In this ercrmple the .4000 dirnension will rapid the tool
bit within .1000 of the block.

6.2500 'Enter' pl5r'4 00.0000 Enters the third stop. When the machine reaches this stop it will
retract, out ofthe bore to the fourth stop.

1.5 'Enter' Current machine position X,
and Y.

Enters the fourth stop. Caution: This stop must be set high
enough to allow the bottom of the cutter head to clear the
top ofthe blockwhen it travels to the next hole.

V Stop p15v1 00.0000 Use lhr V Stop button to verify the proper mrmbers are entered.
Safety Check Check the following:

_Program#
_Securitv of Engine Block

Guards

_Roring Tool set and secure

_Feed Rate Set
R.P.M. Set

H Stop pl5h02 6.50 Use the H Stop button to verify the proper numbers are entered.
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For this exarrple we

Making a Program with optional v6lv8 Auto-Rotate Fixture:
The

Itsc nl
Button Sequence Display Comments
Main Power Random Position Values Turns power on to machine. Machine rvill be in Rore MoE

Disnlav will show zero or randnm mqitinn rrqlrec
'Up'button Random Position Values Press the Up button and hold rmtil the machine reaches its

yg4&gl horne position.
'Rtght'bvtton Random Position Values Press the Right button and allow- the machine to travel all the.way to its home position.
'Left''Doun'
'Hsndwheel'

Current Machine Position X.
and Y.

Use the buttons and the handwheel to move the machine to t]re
ggnlering position ofthe hrst cylinder.

'Enter' 100 'Enter' pem# XX Display will show the proppam number that is currently activ"
I through 29-

18'Enter' Current Machine Position X,
and Y.

Press the program number you w.ant to use, I through 99. Th;
display will show the position values after pressing ,Entet'.

You can verify the proper progmr number by pressing ?-nter,
100 'Enter'.

Hoitzontal Zera 00.0000. Current Y. lh:ir zeros the Horizontal machine position.
Vertical Zero 00.0r)00. 00.0000 This zelos the Vertical machine position.
Safety Check Check the following:

_Program#
_Security of Engiae Block
_Guards

Boring'fool set and secure

_Feed Rate Set
R.P.M. Set

Clcle Start Current Machine Position X,
and Y.

Machine raill start automatic cycle by automaticaily centcring in
the first hole.

c below is for borine a V8 rve will use Proeram # 23
Button Sesuence Display Comments
Main Po'w'er Random Position Values. Tums power on to machine. Machine will be in Rore Mode.

Display will show zero or random position values.
'Lp'button Random Position Values Press the Up trutton and hold r.mtil the machine reaches its

vertical home position.
'Right'button Random Positiol Values Press the Right button and allow the machine to travel all the

way to its home position.
'Msn' ',Slart' buttorr Press the Man trutton to release the automatic clamp arms. press

the Start butt.on to 'home the hxhre'. The fixhre must be in its
home position (rotated fully clockwise),

Measure the horizontal
stops

The sruest way to set the horizontal stops is to use the machines
position display to measure the block. Line up the left edge of
the cutter head with the left edge of the first bore. press
horizontal z€ro. move Ieft to the nexl hole and line up in the
same spot as belore, write down flre dimension. Continue the
same across &e block. Move clear of the end of the fixture,
press 'man' theri 'start' to rotate fixtrue and block. Measure the
same way back along the block until all the dimensions are
written down. Be sure all holes were measured from the same
point. Move the machine clear of the tirlure, and home the
fixhre.

'Lgft''Down'
'Handwheel'

Currerrt Machine Position X.
and Y.

Use the buttons and the handrvheel to move tlre machine to the
centering position of the first cylinder.

HorizontalZeto 00.0000- Current Y This zeros the Horizontal machine position.
Vertical Zero 00.0000. 00.0000 This zeros the Vertical machine position.
'Enter ll6 Enter Lock 00000 Display shows the current setting of the Lock Code.
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9999 'Enter' Crrrent Machine Position X,
Y.

Unlocks the pararneter #110 and up, so that
changed.

t:ii:-:,,11

they can be

'Efier'l4l 'Enter' Ind clr: 000.000 Display shows the curent settrng of this puru*"t".. Ifi"t tolil
Auto-rotate fixture is disabled.

15'Enter' Current Machine Position X,
Y.

This en-uy- sets the machine to clear the Auto rotate fixtwe by L:
inches so it can rotate without rururing into the machine. Use no
distance less than 15.

'Enter'116 'Enter' Lock: 09999 Drsplay shows tlre current sefting of the Lock Code.
Q 'Enter' Current Machine Position X,

Y.
Locks parameters. Display shows Current positions.

'Enter'7AA 'Enter' Pgm# XX Display wiil show the program number that is ctrrrently active I
through 99.

23 'Enter' Current Machine Position X,
and Y.

Enter the prograrn number you u'ant to use, I tlrough 99. The
display will show the position values when 'Enter.' is pressed.
You can check to make sure 1'ou entered the proper program by
pressing'Enter' 700'Enter'.

'Enter'H Slap 'Ettter' pnha2 000.0000 Display sholvs the program number and the Second stop
dimension. The first stop position is not shown because it is
always zero.

Use previously measured
distance for stop #2,
'Enter'

Rot F/R=l-2:0 The display is asking for a value to tcll it what to do withlhe
rotate hxlure. Rotate Forward =F, Rotate Back to horne=R,
Stay u.here it is=O.

0 'Enter' p23h03 000.0000 Display shows the program number and the Third stop
dirncnsion.
Display shows thc rotatc fixturc currcnt setting of 0.

Usc previously mcasurcd
dislznce for stop #3,
'Enter'

Rot F/R=1-2:0

A 'Enter' p23h04 000.0000 Display shous the prograrn number and the Fourth stop
dimension.

Use previouslv measured
distance for stop #4,
'Enter'

Rot F/R:1-2:0 Display shows the rotate fixture current setting of 0.

|'Enter' p23h05 000.0000 Entering a I causes the machine to travel past the rotate fixture
by 15 inches, and the rotate fixture to rotate counter clockwise.
Display shors the program rrmrber and the Fifth stop
dimension.

Use previously rneasured
distance for stop #5,
'Entet"

Rot F/R=l-2:0 Display shows the rotate fixture current setting of t)

0'Enter' p23h06 000.0000 Dsplay shou,s the program nwnber and the Sixlh stop
dimension.

Use previously measured
distance fbr stop #6,
'Enter''

Rot F/R=l-2:0 Display shorvs the rotate h.rlure current setting of 0.

0 'Enter' p23h}7 000.(1000 Display shows the pro€f€rm nuorber and the Seventh stop
dimension.

Use previously measwed
distance lor stop #7,
'Enier'

Rot F/R=l-2:0 Dispiay shows the rotate fixture current setting of 0.

A 'Enter' p23h08 000.0000 Display shcws &e plo!tram number and the Eigtrth stop
dimension.

Use previonsly measiired
distance for stop #8,
'Enter'

Rot IilR=l-2:0 Display sholrs the rotate fixture current setting of 0.

2'Enter' p23h09 000.0000 Entering a 2 causes the machine to travel past the rotate {ixture
by 15 inches, and the rotate fix1ure to rotate clockwise. Display
shows the program number and the next sloD dimension.

'Enter' 'Enter' . Current Machine Position X,
and Y.

Press 'Enter' and scroll through the rest of the H Stops up to
#12, they should all be set to 00.00
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Erasing a Program:
Occasionally you may find that you no longer need a
particular program. Programs can be erased by
pressing 'Enter' lA0 'Enter', selec"ling the program
numtrer to be erased. Press 'Cleor' H Slop 'Enter,.
All of the horizontal stops of that program are nolv
reset to zero. Press H Stop repeatedly to scroll
through the list for verification.

Press fhe I{ Stop bufton to scroll tlrough tfr" t o.irontuf stops fo.
verification

p23v1 00.0000 Dsplay shous the active prograrn lurnber t"d th" firrt ,,*L*l

Enters first stop and displays the next stop for entry. Tixs 1, the
. The value for this stop is usuailv 00.0000

p23v3 00.0000 Enters the second stop .rnd displays the next rtop;n 
"rrtry 

of
.4000 will cause flre machine to rapid down .4000 then begin
cutting. In this exanrple the .4000 dirnension will rapid the tool
bit within .1000 of the block.
Enters the third stop. When the machine reaches this stop it wiil
retracl, out o[the bore to the fourth
Enters the fourth stop. Caution: This stop must tre set high
enough to allow fhe bottom of the cutter head to clear the

of the block when it travels to the next hole.
3v1 00.0000 !Is@e V Stop button to verifr the proper mrmbers are entereel.

Check the following:

_Program#
_Security of Engile Block
_Guards

Boring Tool set and secure

_Feed Rate Set
R.P.M. Set
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Surfacing Instructions:

We recommend, particulady for operators unfamiliar
rvith the surfacing operation, to practice on a junk
block or head, in order to become familiar with the
controls and procedures of surfacing.

Loading:
Place the cylinder bloch head or other workpiece in
the proper fixture, or directly on the parallel risers,
depending on the style and size of the block. Apply
weight to the top ofthe block at each end to be sure
the block is supported evenly and. does not rock, or
tip. Dirt or burrs under the mounting surfaces will
result in the block not hing clamped properly. you
rvill find that some blocks will roc! and tip in the
fixtures, and should be shimmed as necessarv to
eliminate the problem.

Locate the workpiece and its fixluring directly over
the center T-slot in the main base. This is the center
ofthe in-out travel ofthe spindle base.

Block Clamps:
(See block clamps illustrations pages 9.2, and 9.3.)
Position clamp arms so the front of the shoe rvill
contact the work piece on the ends, approximately in
the micidle, (for diesel block firturing the clamps
should contact belween, the main bearing supports,
and the front jack support pornts). The top of the
block clamps must be low enough that the surfacing
cutter does not hit them. Find a hole or a recess in
the end of the block to use as a clamping area as
opposed to the top ofthe block for boring.

Adjust the height so the shoes rest on the clamp
points. Tigliten the clamp leg handles. Actuate the
clamp shoes by turning their knobs. Apply pressure
to the two clamps as evenly as possible to avoid
tipping the workpiece up on one side.

Leveling:
The top surface of the workpiece to be cut must be
leveled to the machine. Use a machinists level. and
the fixtures adjustments or shirns, to level the lvork.
On a piece that is warped or twisted it may be
necessary to take readings at several different
locations and arerage them to get the best clean up.

Sudacing:
The 'Y' Axis lever must be in the up position before
the Mill Button is pressed. If it is left doum it u,ill be
damaged rvhen the spindle base tilts.

Press the Mill button, on the control panel. This
disables the bore mode functions and enables the
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surfacing mode functions, also the spindle base is
tilted approximately .003 to .00,1 inch. The spindle
base is tilted only for surfacing operations, so the
heel of the cutterhead doesn't drag.

CAUTION:
Always select bore mode again trefore turning the
machine off. If porver is tumed off while in mill
mode, the sprndlc basc tilt mechanism mav be
damaged.

In mill mode the Up Down, Left, Right buttons, all
function in rapid travel, as long as the spindle is not
turning. If the spindle is turning then left and right
operate at the set feed rate speed. The sprndle may be
adjusted up and down with the spindle running as
long as the horizontal feed has not been activated.

Set the spindle speed by pressing the R.p.M. button.
The display will show SP rpm: xrxx (current
setting). Enter the desired spindle R.p.M. and press
enter. The tlpical setting is 500 to 700 R.p.M.

Set the Feed Rate by pressing the Feed Rate button.
The display will show FR ir/rev x.xrx (current
setting). Enter the desired feed rate and press enter.
The typical setting is 0.012 to 0.018 inches per
revolution.

The surface operation is designed to be done from
right to left. Move the machine so it is in position
just over the right edge of the workpiece. press the
spindle stafi / stop button. With spindle rotating
press the vertical button to the right of the hand
wheel. Use the hand uheel and slowly lower the
spindle until the cutterheadjust starts to cut on the
block. Press the right buttsn to move the machine off
the workpiece. Press the right button again, to stop
tlrc cutterhead, when it is clear of the workpiece.
Press the vertical zero button. Use the hand wheel to
lower the cutterhead to the desired cutting depth.
Press the spindle start / stop button then press the
left travel button.

The machine r,r'ill continue cutting at the set feed rate
until the sprndle start / stop button is pressed again.
The cutterhead will slow down and stop. Press the up
button, to raise the cutterhead so it will clear the
workpiece. Press the riglrt travel bufton to go back to
the start point. Press and hold the down button and
the spindle will travel down to the zero position and
stop.



Maintenance -- Lubrication

Lubrication
tl"'ir;

Refer to illustrations on page 6.3

Below are directions explaining where and how to
add oil to the svstems.

Do not overfill any of the lubrication points--serious
electrical damage mqy result.

Outer Spindle:
The Outer Spindle is the chromed cylinder that
travels up and down from the spindle base. It is
supported in cast iron spindle bushings.

Every t hours, tbe Outer Spindle should be moved
down towards its lower limit, wiped clean, then
wiped with, Union Turbine oit (ISO VG 6t) or
equivalent.

Every 1A00 Eour* a more complete lubrication
should be performed.

Open the sheet rnetal cover from the front of the
sprndle unit. There is a large spindle nut where the
outer spindle passes tluough the top of the spindle
base. Using a spanner wrench or prnch remove the
top spindle nut. This exposes a felt oiler. Slide the
felt oiler up the Outer Spindle and saturate it with
Union Turbine oil (ISO VG 6S) or equiralent.

Do Not adjust the spindle nut that is lmated below

Slide the felt oiler back into place and screw the
sprndle nut back into place.

Upper Gear Housing:
The Upper Gear Housing is located inside the
sptndle unit on top of the outer sprndle. The Lipper
Gear Housing is lubricated automatically from the
lubrication reservoir, located in the column. The oil
enters the left side ofthe housing through a clear oil
line. Make sure there are no air bubbles in this line.
The oil drains from the Llpper Gear Housing
through a small hole, located in the flange of the
outer spindle, and runs down the outer spindle.

'rlrl,
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Oil Reservoir System:

Warning!
Checlq Every I Hours. to be sure the automatic
oiling system supply lines, in the upper spindle area,
are frrll of oil.

The Oil Reservoir System is located inside the low.er
portion of the column. This oil qystem lubricates the
following:

Ways
Upper Gear Housing
Inner Spindle Bearings
Horizontal Ball Screw
Outer Spindle

Everv 175 Hours, the oil reservoir level should be
checked, and filled if necessary with Union Turbine
oil (ISO VG 68), or equivalent.

When the Oil Reservoir is low or empty on Fg0E
machines the display will show "LOW OIL,', and it
will not run, until the reservoir has been refilled,

The oil S'st€m may require repriming if the reservoir
is run dry. To prime the oil system, change the oil
frequenry so the oiler solenoid activates
approximately every 5 seconds and turn the spindle
on at low speed" Let the machine run for about l/2
hour. &serve the clear oil lines. When the lines are
firll, change the oiling parameter to its normal
running frequenry and run the machine normally.

To prime the oil system manually, open the air
enclosure, locate solenoid number eight. press the
manual override button, repeatedly until the oil lines
are filled.

The frequency ofthe oiling system can be changed
using machine parameter 123 in F80E machines.

Centering Shaftt
The top of the centering shaft is supported by the
inner spindle. See page 8.34 for Illustration. There is
no grease fitting.

Everv 1000 Hourg Remove the small set screw,
located near the top of the draw bar, just above the
upper housing. Add several drops of llnion Turbine
oil {ISO VG 68), or equir,alent through this hole.
Replace set screw.



Maintenance -- Lubrication page 6.2 F80E Mactune

Centering Control Shaft: y-Axis Lever
The A'fanual centering Control Shaft is located The r-l-ris Lever is located on the right side of tle
vertically inside the spindle unit. spindle base towards the rear.

Everv 175 Hour* the shaft should be greased with,
F2 Malti-parpose Grease, or [Jnoba FI Greuse, or
equiralent. Wipe a srnall amount of grease direct$
on the shafl.

Inner Spindle Bearings:
The Inner Spindle Bearings are lubricated from the
oil reservoir system. It is normal for a small amount
of oil to seep out of these bearings onto the
cutterhead.

Vertical Ball Screw Bearings:
The upper bearing is located above the top plate,
directly below the sprocket. The lower bearing is at
the bottom ofthe ball screw in the spindle base.

Every 175 Hours, these bearings should be greased
\ryith, F2 Muhi-parpose Grease, I/noba F} ()rease,
or equivalent.

Swing Arm Hinge:
Every 1000 Hours, the Swing, rm Hinge should be
lubricated with F2 Muki-purpose Grease, Unoba FI
Grecse, or equivalent, through the grease fifting.

Eyerv IA00 Hoars, pull the y-Axis Lever Sftaigfit
out and wipe a small amount of F2 Muhi-purpose
Grease, Unoba FI Grease, or equivalent, on the
shaft. Then remove the sheet metal cover, on the rear
of the spindle base, and grease the rack and pinion
assembly inside.

Column Fced Gear Housing:
The Column Feed Gear l{ousing is located inside the
column. Remove the two lower inspection plates
from the sides of the column. Locate the gear
housing {the ball screrv passes through it).

Everv 1000 hours, check and fill the gear housing
\ryith 80/90 weight gear lube. Locate the fill hole on
top ofthe gear housing. Locate the level check hole
on the side of the housing. (Note: fhe drain hole is
located directly under the ballscrew). Fill only to the
level check hole.

Caution:
IF THIS HOUSING IS OVER FILLED TI{E
SERVO MOTOR WILL BE SERIOUSLY
DAMAGED.

Quick Reference Lubrication Chart:

Assemblv Frequency Lube Ooeration
Outer Spindle 8 Hours

1000 Hours
Wipe with oil
Soak felt winer with oil

Oil Reservoir System 8 Hours Check upper oil lines for quantity
175 Hours Fill reservoir with oil

Centerine Shaft 1000 Hours Add sereral droos ofoil
Pillorv Block Bearings,
Centering Control Shaft

175 Hours Grease

Centering Control Shaft 175 Hours Wipe g{ease on the shaft
Vertical Ballscrew Bearinss 175 Hours Grease
Swing Arm Hinee 1000 Hours Grease
Y-Axis Lever 1000 Hours Grease
Column Feed Gear Housins 1000 Hours Fill rvith oil
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fnterlocks, Exceptions and Errors:
AII motion is inhibited if:
l. The E-Stop condition is present.

2. Any other error condition is active and has not
been taken care of.

3. Machine parameters are bad (battery backed
memory failure), re_enter parameters.

FuIl speed spinrlte rotation is inhibited if:
l. Spindle ready is false-- Read out will display

"SPINDLE DRIVE OFF'. Turn main machine
power switch off, wait 30 seconds then turn
power back on.

2. Cutter override is active-- Turn cutterhead
drawbar switch to its locked position.

3. Horizontal or vertical axis is making a rapid
move.

Error Conditions:
The F80E machine has a fault detection system.
When a fault is detected the type of fault will tre
displayed in the normal position display area. Belorv
are the different faults that could be displayed.

Display --- EMERGENCY STO?

lmergency stop button shuts dorvn amplifiers.
Computer outputs a 0 volt signal while the
ernergency stop button is engaged. Turn the button
clockwise and it will pop out. press clear and the
positions will be displayed.

Display --- HORIZ. H)S,N JAM
Horizontal Position Jam. All motion stops.
Horizontal axis is shut down with 0 volt signal.
Error message remains on display until
acknorvledged by pressing clear. If pressing clear
does not restart the machine, shut off main power at
the wall, wait 2 minutes to clear servo driver trip,
then restart.

Display --- VERT. N)S,N JAM
Vertical Position Jarn. All motion stops. Vertical
axis is shut down with 0 volt signal. Error message
rernains on display until acknowledged by pressing
clear. If pressing clear does not restart the machine,
shut off main power at the rvall, wait 2 minutes to
clear servo driver trip, then restart.

Display --- SPINDLE JAM
Spindle Position Jam. All motion stops. Spindle amp
is shut down with a 0 volt signal, and the Spindle
Enable output is turned off.

Display --- COS OPEN
Spindle Drive Inhibit. Inhibits motion when
cufterhead is not locked in machine. To resolre- lock
cutterhead, and press the clear button.

Display --- PARAMETER FAULT
Battery - Backed Memory Fault. All motion is
inhibited. Message is displayed at power_up and
rvhen any motion is attempted. Message
ackrrowledged by pressing the clear button. Re_enter
machine parameters before starting motion.

Displal --- LOW OIL
Low Oil Condition. Stops motion. Shuts do$ql
machine until operator adds oil and presses the clear
button.

The F80E machine uses the parameters listed below
to control its various motions. Most of the
parameters are set at the factory, some of the
parameters such as R.p.M., Feed Rate, and Stops are
readily accessible by the operalor and will change as
the machine is used. Other parameters are locked
and should not be changed without consulting the
factory.

Following are notes on 1he prameters:

1. Entering any value except 9999 for Mpl 16 locks
the parameters. Entering 9999 unlocks the
paratneters.

2. From the position display, pressing Enter once
displays *ENTER", if no key is pressed in the
next three seconds, or ifthe Enfer key is pressed
again, the display reverts back to the position
display.

3. If a mistake is made inserting a parameter, press
Clear to get the original value back. To display
value of pa.rameter without changing it, press
Enter after original value is shown,

4. Machine parameters should be changed while
lhe machine is at rest.

5. Pressing "-" changes the sign ofthe entry, from
positive to negative and vice-versa.

6. Decimal points may not be needed, If not
needed, it is ignored.
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Following are the Machine

This is the fi'al R.p.M. the sRindle nurnber 2). If set atzero the spindle does not slow- down. The range is from I to 200g FS5
I to 1000, F88.

re e Lachine Paramefers:
M. P.

Descrintion
Value Standard

Settins
Actual
Settins0-99 NOt uelrned

100 Selected set ofhorizontal stops (l-9g
101-1 10 Not Defined
11r Horizontal Acceleratio4Rate (unscaled). 4000
112 Vertical Acceleration Rate (unscaled) 4000
113 Spindle Acccleration Ratc (R.p.M./ scc.i 1000ll4 Horizontal Rapid Velocity (unscaled) 23039
115 Vertical Rapid Velocitv (unscaled) 14506
116 Lock Code- Use 9999 to unlock putan 

"ters 
abouel tO

117 MaxFeedrate (.001 in or 01 cm ) 40
118 S-Axis max R.P.M. (rprns) F88 1000

F8-5 2000ll9 Horizontal Qreep Velocity 1000
I2{) Vertical Creeo Velocifv 1000
121 ppln{ue ureep veloclty l5
t22 No. Rev's before spi4dle turn off 2
123 Length for Oil Pump Cycle (seconds) 1000
121 English/lvletric Mode I

2

if English
if Metric

125 Final R.P.M. 125

126 Leadscrew Compensation, 0-l ft.
t27 Leadscrew Compensatiorl r-2 ft.
128 Leadscrew Comlp4sation, z-3 ft.
129 Leadscrerv Compensation, 34 ft.
130 Leadqglew Compensatlon, 4-5 ft.
131 Leadscrew Compensqlion. 5-6 ft.
132 Leadscrew Compg4sation. 6-7 ft
133 Leadscrew Compgnsation, 7-8 ft.
t34 Leadscrew Compensalion, 8-9 ft.
135 Leadscrew Compensation, 9-10 ft.
136 Leadscrer,v Coqpensation, 10-ll ft.
137 Leadscrew Cqmpensation, 1t-12 ft".
138 Leadscrew Compensation, t2-13 ft.
139 Disfance froqr zero to home position 0.0
140 Autocenter finger edension time in seconds 2.5

0 : Not Installed
t41 Rotate Firture Clcarance Distance O:Not Installed

15 : installed
112 Spindle Drive Type l:Normal

2:Unipolar
t43 Handwheel Switch Type l:Pushbutton

Z=To4gle Switches
144 Spindle Gain.1 ro 1.0

:\ny machine without Lenze Drive

F85E .25

F88E .50
......,.,.,1 0



Maintenance -- Electrical

This chapter gives basic electrical values to assist in
trouble shooting the electrical components of the
machine. They will be discussed on a component by
component basis.

When trouble shooting a problem &e first thing that
should be done is check for blown fuses on the
mesfff fuse block as well as fuses located in the
individual components. To properly check a fuse
using the continuity metho{ the fuse musl first be
removed. A fuse can be checked while installed by
checking for voltage between the ends oflhe fuse. In
this case if the voltage is zero the fuse is good. Also,
check all connections for tightness. Use the electrical
u{ring diagram as a reference in finding the various
components in the system.

Transformers:
Incoming power at the main breaker should be 209
VAC to 240 VAC, 3 phase. If this voltage is low the
spindle amplifier will not deliver full torque at high
R.P.M..

The transformer mounted on the outside of the main
electrical enclosure transforms the input VAC to two
120 VAC and one 105 VAC secondary taps. ff the
transformer secondary is suspected, turn off all
power, renove the lr,ires from each tap and measure
for continuity bets'een Xl and XZ, X3 and X4, and
X5 and X6. If there is no continuity on any of the
taps the transformer must be replaced.

Power Supply:
There is a 12 VDC power supply located in the
upper right hand corner of the main cabinet.

This power supply provides I2VDC to the following:
Pendant lights
Pendant display terminal
Pendant switches
Opto 22 Rack Logic Supply

Servo Motors:
Remove the sen'o motor armature wires from the
appropriate connection points in the main electrical
cabinet (see lviring diagram). Check the resistance
between the fwo wires. Check for resistance in five
places by rotating the motor and taking a reading. It
should be approxirnately .5 ohms. Check 1o be zure
there is no continuity between either motor lead and
ground.

Remove the servo motor tachometer wires from the
appropriate connector on the servo amplifier (see

l:l:;.

wiring diagram). Check the resistance between the
tr.vo wires. It should be approximately 165 ohms.
Check to be sure there is no continuity belween
either fach. wire and ground.

This procedure u'orks u,ith either the horizontal or
the vertical servo motor.

Servo Amplifier
The Servo Amplifier controls the motors that operate
the vertical and horizontal axis. The servo arnplifler
is located in the upper left comer of the main
electrical enclosure. See the Electrical wiring
diagram for location olthe fotlowing items.

The Servo Amplifier consists of the following:
1. Vertical Control Card.
2. Horizontal Control Card.
3. Bus Supply Card.
4. Power Input Card.
5. Capacitor.

Use the electrical wiring diagram to locate the
controller and the individual cards.

Adjusting Servo Amplifier.
After a period of time the vertical and horizontal
s€rvo motors may start to run with a slight vibration
caused by the servo amplifier settings drifting off the
original factory specifications. Below are directions
for fine tuning the amplifier.

Along the edge of the card you will find the
adjustnent potentiometers (srnall blue rectangular
boxes with small brass screws in the end). See
electrical wiring diagrarn. The potentiofireters are
labeled as follows,

A:Accesory------ No adjustment.
S:Signal
C=Current Limit
R:Response
T=Tachometer
B:Balance ---- DO NOT ADJUST THIS!

The three adjustments that can be made are; Current
Limit, Response, and Tachometer, they should be
done in the following order.

Current Limit:
Turn the current limit adjustment screw clockwise 2
turns. If this improves the operation of the machine
leave it in that position and go to the ne$ step. If it
does not improve the operation of the machine turn
it back to its original position.

r1.]11,,,.,,,,,'.,',,1:ll,,,,ll
:,.,,,: r,,,,.i;:,,,.,:



Tachometer:
If adjusting the horizontal motor remove the motor
and secure it for operation oufside of the machine. If
adjusting the ve4ical motor remove the liming belt
from the servo rnotor pulley.

Set-up a vollmeter to measure 0-12 !lDC.

Using the electrical wiring diagram, locate the
appropriate (vertical or horizontal) speed cornmand
outputs on the main controller. Attach the +/_
voltmeter leads to the +/- speed command outputs
from the controller.
Locate the amplifier in the upper left corner of the
electrical cabinet. Ifadjusting the vertical tachometer
press the rapid up buffon on the pendant and manitor
the voltmeter. If required, adjust the .T,
potentiometer so the voltmeter reads between 4.5 and
5.5 volts. If adjusting the horizontal lachometer
press the rapid right button, monitor the voltmeter
and adjust the 'T' potenl.iometer as required.

Response:
After the above adjustments are made the response
should be adjusted. Select ihe .R' potentiometer
located on the appropriate board (horizontal or
vertical). While the machine is moved rvith rapid
ruo1ion turn the response slowly in the clocku,ise
direction until you notice a vibration, tlren stop. Now
turn the response in the counler clockwise direction
until the vibration stops and then turn one more
additional turn counter clockwise.

Lubrication:
The lubrication system is controlled by a timer in the
computer. The timer runs only when the sprndle
rotation is on. If there is a suspected problem with
the system use the pneumatic diagram to find the
Iubrication solenoid located in the air enclosure.
Manually actuate the solenoid and obsene the oil
lines for oil flow. If the oil does not flow there is a
problem with the oil pump or possibly a leak in the
oil lines. Check and make sure the oiling parameter
is set to the correct value in the computer (see
parameters in Electrical section.).

Autamatic Centering Control, Cluteh, and Motor:
The Automatic centering system consists of the
Automatic Control" an elecfric DC magnetic clutch,
and a DC Gear Motor. If there is a problem with this
system check the fuse on the Automatic Control, also
check the small relay located on the board and make
sure it is secure. Ifthere is still a problem refer to the
eleclrical wiring diagram for proper r,.oltage and
resistance readings of the Automatic Control" the DC

Vertical and Horizontal Atis Control:
The vertical and horizontal axis are controlled by a
precision closed loop TAC and Digital Feed Back
System.

Below are possible symptoms and methods for
detennining the exact problem.

Symptom-- Axis runs srnoothly in one direction but
not in the other. When comparing one direction with
the opposite direction, the loads should be within l0
percent.

Problem-- Encoder coupling broken. Check and
replace if necessary.

Problem-- If in horizontal axis rnotor, the motor
may be contaminated by over filling of the horizontal
gear box. Check armature and tachometer brushes
for oil. Replace motor if required.

Problem* If in vertical axis check timing belt
tension. When the belt is pushed in between the
pulleys with a four pound force the belt should
deflect 3/8 ofan inch.

Check the counter-weight cylinder cable and make
sure the cable hasn't broken and it runs freelv with
the machine.

Symptom- Aris runs roughly in both directions.

Problem- Lubrication, if the rymptom is in the
horizontal axis check the ways for proper
lubrication, if required aqiust the oiling prrameter in
the computer (see parameters). If the symptom is in
the vertical axis check the outer spindle for proper
lubrication. See lubrication section ofthis rnanual.

Problem* If it involves the vertical axis the
problem may be the timing belt adjustment. (See
mechanical chapter - vertical timing belt
adjustment).

Problem-- Servo motor amplifier may require
adjustment. Sec Servo Amplifier.

Problem-- Servo motor may be defective. See Servo
motor.

Problem-- Outer spindle bushings may be too tight
See outer sprndle adjustment in mechanical chapter.



Problem- Contamination, this occurs in the
horizontal motor. Remove the horizontal motor then
reillove the annature brushes. Check the brushes for
oil contamination. If the motor is contaminated
replace the motor and make sure the horizontal gear
box is not over filled.

Spindle Rotation System:
Symptom- Spindle does not develop horsepower -
Spindle Jams at cutting loads normally enco*ntered.
(See Jasper loads less than 100 percent).

Problem- Re-enter machine pa.rameters concerned
with the spindle or S-Aris.

Problem- If power is normal at all speeds but the
top 10 percent, check the main machine 3 phase AC
voltage, it must be 230 volts.

Problem-- Check security of spindle encoder timing
belt and pulleys. (See mechanical chapter)

Problem- Spindle Amplifier out of adjuslment.
(See spindle arnplifier adjustment).

Problem* Spindle encoder defective-- rcplace.

Problem-- Spindle motor defective- replace.

Electrical:
DC motor armature and tachometer brush
replacement. Cleaning air conditioner and the inside
of the spindle unit. Power supply voltages. Terndnal
cleaning.
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CAUTION:
to machine before

4.

5.

6.

l.

2.

J.

Turn offall
See illustrations on pages 8.22 andS"Z3.

Open the large door on the spindle unit.

On the top of the Upper Housing assembly is the
spindle R.P.M. encoder and drive belt.

Loosen the two bolts securing the encoder
mounting plate on to the Upper Housing. Move
the encoder in, to loosen and remove the belt.

648OB
I\4OUNTING
PLA Tt

ng the belt.

Replace with new belt if necessary.

Adjust encoder mounting plate so that the belt
will deflect 5/32" when a force of 3-l/2 oz. is
applied to a point midway between pulley
cenlers.

Tighten firlly the encoder mounting plate
screws_

6480D
RP[4 TNCODER

.4--64J5H
BTLT

- 64i5F
PU tLEY

,=-<- 6436G
PU LItY

1



vertical servo Drive Belt Repracement / Adjustment:

CAUTION:
Turn offall to machine before replaci the belt.

4.

5.

l.

2.

6.

7.

See illustrations on page 8.25.

The vertical servo drive belt is located at the top
of the spindle unit.

Remove four screws and remove the cover on
top of the top plate.

Loosen the two bolts securing the servo motor
mounting plate. Slide mounting plate to loosen
and rernove the belt.

Replace rvith new belt if necessary.

Adjust servo motor mounting plate so the belt
will deflect 5-16". When a force of 2 to 4 lbs. is
applied to a point midway between pulley
centers.

Fully tighten the sen'o mounting plate.

Replace the cover on the top plate.

\
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4.

5

CAUTION:
This exposes the lower spindle nut. Do Not

Rerno\,e this nut.

Loosen the small allen head set screw that lock
the lower spindle nut (6223). The set screw is
located in the front of the lower bearing carrier
(622sL).

To tighten the spindle adjustmenl, use a spanner
wrench or punch and work between thJupper
and lower sprndle adjustment nuts (6223). ihey
should be tightened evenly with approximately
the same torque on each nut.

They should be tightened so the vertical spindle
load meter reads 40 percent in rapid motion ,
the acceleration load will be higher.

Run the sprndle up and down a couple of tirnes
to make sure the bushings are seated, and
recheck the load readings. Adjust again if
required.

Reassembly is the reverse. Use a large piece of
shim stock to assist the installation of the lower
rctainer (6217A), and seals.

Inner Spindle Adjustment:
This adjustrnent should be made every 1000 hours of
operation. Refer to pages g.26, g.34 and g.35, for
illustrations.

1. Open Lhe large door on the spindte unit.

2. A surfbcing cutter head or a boring cutter head
with a long tool holder shoutd be installed in the
machine.

3. Remove the two screlvs holding on the small
cover (6308) to the front ofthe upper housing.
Inside the exposed opening is the splndte
adjustment nut (60914). The spindle adjustment
nut has holes drilled around its perimeter to
accept an adjustment rod.

4. Insert an adjustment rod into the spindle
adjustment nut.

5. Rotate the cutter head l/2 turn clockwise
(looking from the top), lettifg the adjustment
rod move against the end of the slot. This
loosens the inner spindle adjustment.

6. Now carefirlly rotate the cutter head counter
clockwise (looking from the top). The cutter
head will be easy to turn and you should be able
to feel the spring loaded detent in the adjustment
nut.

At some point the torque required to turn the
cutter head will sharply increase, immediately
stop turning the cutter head.

CAUTION:
Do Not over tighten or severe bearing damage
will occur.

Now turn the cutter head counter clocl,rvise one
or tn'o detents.

Remove the adjustment rod and replace the
cover.

7.

7.

F80E Spindle Adjustments:
Outer Spintlle Adjustment:
This adjustrnent shouldbe made every 1000 hours of
operation. (Refer to pages g.28, &.29 or g.31. 8.32
for illustrations.)

l. Open the large door on the spindle unit.

2. Located w.here the outer spindle comes out of
the top ofthe spindle base, is the upper retainer
(6221). Use a sparner *ryench or i punch to
loosen the upper retainer. Lift the refainer up
out of the x'ay, and use a small screw driver to
carefully lift out the felt oiler (6250). Use a piece
of tape to hold the two parts out of the way.

3. Where the outer sprndle comes out of the bottom
of the spindle base is thc lower retainer
{6247A). Remove the fow allen head screw.s,
and slide the retainer offthe end of the spindle.

Page 6.14 FSoE Machine
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t. Travel the machine to the right home position.

2. Place a board across the top of the spindle base
directly below the drive motor (6033K). Lower
the spindle until the motor just touches the
board.

CAUTION:
Disconnect all power and air to the machine
before continuing.

3. Remove the four bolts securing the motor to the
upper housing. Remove the screws that attach
the conduit (6314E) to the upper housing.
Disconnect the oil lines and air lines from the
upper housing. (Note: it is not necessary to
disconnect the motor leads). Refer to pages g. 12,
and 8. l3 for illustrations.

4. Rotate the vertical ball screrv (6074M), by hand
to raise the upper housing so its top is about g

inches below the top plate of the spindle tower.
Refer to page 8.13 for illustration.

5. Place a board, of proper length, befween the
bottom ofthe upper housing and the top ofthe
sprndle base to prevent the spindle and housing
from dropping.

6. Remove the hvo bolts that secure 1he centering
gear housing (6168H) to the upper gear housing.
Work the centering gear housing up off of the
centering shaft. Rotate the housing clear. Refer
to page 8.26.

7. Remove the four bolts that attach the draw bar
actuator bracket (6174) to the upp€r housing.
Loosen the set screw securing the pin at the
bottom of the actuator cylinder (62044).
Remove the pin, the cylinder, and the pivot
assembly. Refer to pages 8.22 or 8.23.

8. Remove the counterweight cable (6453D or
6453E) from the upper housing fu loosening the
lock nut and unscrewing the cable end. Refer to
page 8.13.

Note: when reassembling be careful not to
screw counterweight attachment bolt too far into
the upper housing cover, it may come into
contact u'ith the drive gears.

F80E Upper Housing / Inner Spindle Disassembly:
9. Remove the 8 screws holding the inner sprndle

end cap (6180A). Remove the cap by lifting
sffaight up. Refer to page 8.33.

Note: when reassenrbling the cap must be
dialed in concentric to the draw bar.

10. Remove the three screws holding the ball screw
nut to the upper housing. Holding the ball screw
with one hand turn the nut with the other to
raise the nut clear ofthe upper housing. Refer to
page 8.12.

11. Loosen the two screws holding the encoder
bracket (64808) to the upper housing. Remove
the belt (6435H), and the bracket. Loosen the set
screw holding the small encoder pulley (6453F)
and remove the pulley. Refer to page 8.22 or
8.23.

12. Remove the 10 bolts securing the cover t6ll2l)
to the top of the upper housing. The cover is
pinned to the upper housing. Use a soft face
mallet to carefully rernove the cover. Refer to
pages 8.34 and 8.35.

13. Remove and replace gears / bearings as
required being careful to install bearings and
bevel washers in the proper thrust direction.
Refer to page 8.34 and 8.35.

For continued disassembly and removal of the

14. The driven gear (6{}89) and inner spindle
adjusting nut (6091,{) must be in place before
continuing. Remore the left hand thread ring
nut (6305D). (Note: if the upper adjusting nut
and driven gear are not in place the inner
spindle will be free to fall).

15. While supporting the inner sprndle form the
bottom end remcve the inner spindle adjustment
nut from the top. Remove the driven gear.

16. The inner spindle should be free to rernove.
(Note: when replacing bearing (6ll6E) make
sure they are proper$ installed for thrust
support. Refer to pages 8.28, 8.29 & 8.31, 8.32.

17. Assernbly is the reverse.



fnner Spindle Rolter
See illustrations on pages 8.28 and g.31.

1. Disassemble and remove inner sprndle as
described in F80E upper housing / inner sprndle
disassembly.

2. Loosen bearing nut (6116Et) on the lower part of
the inner sprndle. Remove the nut and the rwo
bellville spring washers (65134) located directly
below.

3. Remove upper bearing (6116A), bearing spacer
(6172A), and lower bearing (6117).

4. Install nely lower bearing (6117) (note proper
thrust direction on illustrations, pages g.2g and
8.31). Inskll bearing spacer (6172A). Install
new upper bearing (6l16'4.). (note proper thrust
direction on illustrations, pages g.2g and g.31.

5. Install the two belleville spring washers
(6113A). Make sure they are installed as shown.

Bearing Replacement:

6. Thread on bearing nut (61168). Tighten nut
until belleville springs are flattened then loosen
the nut 1/4 turn.

7. Use a dial indicator and a soft faced hamrner to
make the bearing spacer run concentric to the
inner spindle within .0005.

8. Assembly is the reverse.



CAUTION:

Remove the centering fingers before changing
cutterheads.

Turn the cutterhead release knob and the draw bar
will drop the cutterhead dorvn about 1/2-. Turn the
cutterhead 90 degrees. Let it dollrr carefully.

Thoroughly clean the end including inside the hole,
of the cutterhead that is going to be put in. Be sure
the cutterhead release switch is on. Line up the slot
in the cutterhead with the draw bar ,ror". Lift th"
cutterhead up as high as it will go. Turn the
centering

knob handle to engage the centering rod spline
inside the cutterhead. Line up the key, on the
cutterhead with the key way in the inner spindle.
Turn the cufisrhead release knob to secure the
cutterhead. Be sure the key lines up properly so the
cutterhead pulls up into the inner spindle.

A dampener weight is in most Roltler boring
cutterheads, to improve the performance of the
boring machine. The dampener weight requires
little or no maintenance. Occasionally, the dampener
weight will get contaminated with dirt of liquids. If
this happens, the operator will experience chatter
problems. The cutterhead will have to be removed,
disassembled and cleaned. Disassembly is doue by
removing the screws located in the bottom of the
cutterhead. (see illustrations following).



l-l/2" Blind Hole Stub Bar
6516 lVith Tooling

6516C Without Tooling

The 1.5" diameter (3Smrn) stub boriag head has a
capcity of 1.5" to 4.I'(3Bmm to l04mm) diameter
by 6.5" (165rnm)depth. The 1.5- stub boring head is
at&ached and operates bsically the same as the alher
Rottler cutterheads. This cutterhead is a blind hole
cutterhead- The tsol bit must be removed to center
each bore-

600-8-2

the work piece so tlre eld of the stub boring
head is no further than l" from the beginning of the
cut when the spindle is in the upper limit of travel.

An offset tool bit is also provided in order to bore to
the extreme bottom ofblind holes,

See page 7.L for dampener weight cleaning
procedure.

651 68
CEN]ERING PINION

COUNTER WEIGHT

6QO*7 -2
LOWER BODY SEE CFNTERING RANGE

TABLE FOR PART NUMBERS

600- 6r2
CUTTER HEAD

600- 5
CAP

502-25-1

I N-\\-\-n
/s'v;**

,/ Xf-<\ / SEE OoLING PAGES

/ \\{ FOR PART NUA/BIRS
LSIE TOOLING PAGES \Y

TOOL HOLDFR
LOCKING SCREW

FOR PART NUMEERS



Cutterheads

";ffi ;;ri11i;;ffi L'ffi 
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j+:,: r+;. r-i1ffi '!
Blind Hole Stub Bar Tooling

,,--(\,, 
^,

t-..\,-..\ \ zr:DDr\c

\>-,'200 6'',

AN (-L/tt,/
\uDv 'r,.V,/r 

t ,_ Orr\r i

/ 'au, .1 'oolu
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502 15 r tl \

rSNtilroolBlr -r t{:-h]
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Tool Holder
Dim'A'

Toolbit Bore Range

t99-96 t t.25"
100-29 2.32 - 2.69
501-3 1-l 1.56 - 2.t9

199-89 / 1.5A"
100-29 2.32 - 3.r9
501-3 l-t L94 - 2.69

199-90 I t.75"
100-29 2.8t - 3.69
501-3 1-l 2.44 - 3.88

199-94 /2.25*
100-29 3.82 - 4.69
501-3 1-l 3.44 - 3.69

Centering
tr'insers

Length Center:ing
Diameter

200-26-1 l.3g' 1.50 - 2.62
2A0-26-2 2.13 2.62 - 4.13

.*f2
,./ .a' _a-*,7

Microrneter
Assembly

900-2-tt
1.5 - 4.1

502-J0 28
MIC ANV L
(3_ ) /2)

502 30-2G
ANV]L ASS'Y J'-...-

ta -43
STANIJER /
WRINCN J

5/32 IIex Driver
501-72A



Cutterheads

Important Information for the Best Use of

CAUTION:
Inner sprndle adjustment (see mechanical
maintenance section), must be correct for precision
use ofstub boring heads.

The exlended Stub Boring Head has considerable
over hang, with a small shaft diameter. The cutting
tool 'B' land must be kept very narrow, "005. to
.015" (.127 mm to .3Bl mm), if you are using
sharpenable carbide tool bits. This will prodrce the
best results with no chatter at the bottorn of the bore.

The 1.5" cutterhead will tend to deflect slightly with
healy cuts. If a hole is bored .040 oversixe, and is
bored again, without changrng the tool hoider size, it
will bore close to .001 more. If the first cut was
lighter, the second cut will be proportionately
lighter.

You can use the second pass performance (second
pass must be made rvithout recentering) to provide a
very precise bore.



2-718" Production Stub Bar
65lTl With Tooling

65175 Without Tooling

The Production Stub Boring Head has a capcity of
2.90" to 5.00" (74mm to l27mrg to S.-25 deep
(2l0mm). This cutterhead eliminates the need to
remove the tool every time you center the qpindle in
a new bore.

CATJTION:
Be sure that tlis head does not interfere with lower
extremeties of the blxk, zuch as bosses and hub*.

The cutterhead is designed to clear most all
obsfructions ia U.S. passenger c:r and truck engines.

1 00- 1A
SPRING LOCK

iv -6263A/ cLeup sror

SET SCREW

#8-32 UNC

501 * 70
LOCKING SCRIW

651 7f)
RETAINER

€P P,NTON <SU,/

%\-r(s
'w.--

-CENtER|NG 
FiNGLRS



Cutterheads
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2-7/8" Long Production Stub Bar
6517N With Tooling

6517M Without Tooling
The Long koduction Stub Bar is for reaching into
deeper bores than can be done with the regular
production sfub bar. This cutterhead has a capacity
o! 2 90" to 5.00" (74mm ta l27mm) to 9.50'; deep
(24lmm). This cutterhead eliminates the need to
remove the tool every time you center the spindle in
a new bore.

CAUTION:
Be sure that this head does not interfere with lower

The cutterhead is designed to clear most all
obstructions in U.S. passenger car and truck engines.

631 7X.
AD AP fER

61 81
DR VF KFY

SET SCREW
#8 J2 UNC

501 -,70 
-LOCKING 5CREW

/-6521A
COUNTER WEICIHT

051 70
B0t)v

_@
-.F

651 7D -RL TAI NE R

4P
CFNIERIN6 FINCERS



Cutterheads

Production Stub Bar Tccling

6520 Series
Tool Holder

5Q2-2,85
SET SC^-EY/

6598C Cartridge Counter boring
l nangle Insert Positive Rake.
Tool Holder

Part #
Length Bore Range

6520H 2.2s 3.75 - 4.O0
6520/' 2.37 4.00 - 4.50
6520B 2.62 4.50 - 5.00
6520C 2.87 5.00 - 5.50

/-IN5ERT SEt

/ rNsfRT (-HART

."-->7)'," u ONt,l\C,r [nf.DLD
)aa -o BE 1 .oD,ENED -By

I \CU<-?v' tr 
^' Pr .. -fD

6260L Cartridge - Thruboring
Insert - Negatir,e Rake

Tool Ilolder
Pwt#

r,e4;th Bore Range

6520H 2.25 3,37 - 3.62
6520A 2.37 3.62 - 4.00
6520B 2.62 4.00 - 4.50
6520C 2.87 4.50 - 5.00

- 6301
FINGL=R CI A[,1P

/- 63A1 A
,/ D]FFERENTiA, 

SCRTW

.'->//\//l-
.'- --l \

/-ONf LENCTH PROVIDED-ro Br sHoRrtNtD By
CHARI

Cart ool Holder
Cartridge /
Toolholder

Length Bore Range

6594 2.0a 2.90 - 3.40

.-t3
-,":y''q

'659J8
ADJU ST]N G

-1 00-82-1
SPR]NC

-'..- oss+
CAR TRIDGT



6598F Torx Wrench
for use with Torx style

screw in Triangle cartridges.

\

6307G Micrometer Assembly
2.6 to 5.0 Diameter

5Q2-30-2F
MIC ANVIL
(7-t /)\

5A r -34-2
iV I CROMETER
HEAD
I .)

r00-lJA
M I CROMETFR
SLEIVE
26TO50

502-30-2G
ANV I L ASS'Y

63O7
FRA[/I

50 t -3+-7
OFFSET

BLOCK

50 t -43
SPANNE R

WRTNCH



Cutterheads
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Page7.9 FS0E Machine

2-718'o Blind Ilole Stub Bar
6519 With Tooling

65198 Without Tooling

The Blind Hole Stub Boring Head has a capacity of
2.90" to 8.00" (74mm to 203rnm) to 8.25 deep
(210nun). The Blind hole style cutterheads are

designed for boring close to obstructions at the

bottom of a bore. The tool bit is below the centering

fingers, which allows the too bit to be very near the

bottom of the cutterhead, in fact if used with an

5A2-2-Aa
NDIX SCRIW

651 9D
CAP

offset tool bit, it can be completely below the

cutterhead.

The tool bit being below the centering fingers

requires that the cutterhead be centered in each bore

with the tool bit remove4 or else the tool bit will
crash into the side ofthe bore during centering.

651 9A
ADAPTER

652 r

COUNTER
wilcHT

CENTERING FINGERS

do

I
A

.*q
Q\-ttr\

*\J

i -1aO-14/ SPR]NC LOCI(

t-6 os! - 61OJB r LC
-, ,{ .A. r, dva // \J0 2.OO I Ctrt< .,/\_11 I w# ;'oc- B r

; *%,-- 
h

S-m\ -\M
T< >r q\7

bqffi ofl HoL.--

5Cl 70
LOCKING SCREW

SE] SCREW

#8-32 UNC



6520 Series
Tool Holder

6598C Cartridge Counter boring
rsitir,e Rake.nsert - Positir,e

Tool Ilolder
Part#

Length Bore Rarge

6520H 2.25 3.75 - 4.00

6s204 2.37 4.00 - 4.50

65208 2.62 4.50 - 5.00

6520C 2.87 5.00 - 5.50

6520D 3. l3 5.50 - 6.00

65zAE 3.37 6 00 - 6.50

6520F 3.62 6.50 - 7.50

6520G 413 7.50 - 8.50

Ca ool {older
Cartridge
Toolholder

Length Bore Rnnge

6593C 2.03 2.90 - 3.40

6593D 2.25 3.40 - 3.90

ADJUSTINC P1N - \r^
-ta().E) 2 Y'2-i
5ET SCRE\!

^uQ/'-
.- 

I 00-82 -1
SPRINC

6513D Offset
Tool Bit

F rs

Centering
Finsers

Length Centering
Diameter

20a-21-3 2.31 2.90 - 4.50

200-21-l 306 3. 12 - 6.00

200-21-2 4.r3 6.00 - 8.00

e
,/^\

"4.-- \ \
€,v \\ \ \

6598F Torx Wrench
for use with Torx style

screw in triangle cartridges.



Cutterheads
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6307F Micrometer Assemtrly
2.9 - 6.0 Diameter

50 r -34-2A

Page 7,i 1 FSoE Maglrine

5A1 34-7
[,1 aROl',1FTER

502 J0-28 -\
hIIC ANV L 

',,{3- /?) \

BLOCK

l'4lCR0lvlETER

SLE EVE
2qTO60

5C r-,13
SFAI.INER

WRENCIl

\

63078 Micrometer AssemblY
6.0 - 9.0 Diameter

.o2-30-23

5Cl I4 Zr -1
[/ ar0['1trtR \
sLEtvt i

6.0 ro I 2

5A -'34 ?

f,/ cR0f,4flIR
HIAD I 5

K.@'1'
N)--'



4-Ll Z" Production Cutterhead
6256A. With Tooling

62568 WithoutTooling

The Production Cutterhead has a standard bore

capacity of 4.50" to 9.0".

The production cutterhead simplifies and speeds up

the boring operation. It eliminates the need to
remove the tool every time you center the spindle in
a new bore.

502-2-85 --
INDEX SCREW

Jt)- /w \
LOCK{NG SCREW b-

CAIJTION:
Be sure that this head does not interfere with lower

efremities of the block, such as bosses and hubs.

The cutterhead is designed to clear most all
obstructions in U.S. trmssenger car and trnck engines.

rTOOL HOLDER

.CENTERING FINCTRS



Cutterheads
' :

4-ll2' Production Cutterhead Tooling

6259 Series
Tool Holder

Page7.13 FSoE Machine

502-2- 85
StT SCRIW

nsert - Positive
Tocl Holder

Part #
Length Bore Range

6259P 3. i3 3 90 - 4.40
6259C J.-) / 4.40 - 4.90
62s9D 3.62 4.90 - s.40
62591 387 5 40 - 5,90

6259F' 4.13 5.90 - 6.90

6259F 4.62 6.90 -7.90
6259G 5.13 7 90 - 8.90

6598C Cartridge - Counter boritg
Rake

,-INSFRT SEf
,/ rt.rsrnr craRr

:- s lOitlFtr A: QFOr lrDr-

./ )"
a,-.ra ),,__'." f/ ./ ^,.-/ O\c \G.H FkL. D D

.,. trr BE c-Ja-1^r1tD B

Centeri

Centering
tr'insers

Length Centering
Diameter

600-20-6A 3.06 3.25 - 6.00
600-2048 4.62 4.75 - 9.00

--")-t- ,--')

-/ ,-'tr,-/.-L/

6598F Torx Wrench
for use with Trox style
screw in triangle cartridges



Cutterheads
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63tl7F fUic romeier Assembll'
2.9 - 6.0 Diameter

.:::ii," 1
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6307K Micrometer AssemtrlY

6.0 - 9,0 Diameter
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Cutterheads

l'l;t]r;:ii.l;:;:;:i;:l;:';;j;jl:+l ilrliirirrrrrr 
j 
i,i;jl:rj,j:r:jii,;jij|:l

The 7-314" Blind hole cutterhead has a bore capacity
of 8.0" x 14.0" x 10.50 depth.

The large blind hole cutterhead is attached and
operates in basically the same Inanner as the smaller
cutterheads. The centering fingers are located above

the tool holder. This allows the cutterhead to cut

6't66
BACK F ANCF

7*314" Blind HoIe Cutterhead
6454A With Tooling

64548 Without Tooling

-6464- ADAPTER

'-'.....-600 20-11
COUNTER
WEIGHT

very near the bottom ofa blind hole or one that has

an obstruction near the bottom. The lool holder must

be removed to center each bore.

An offset tool bit is provided so that extreme blind
holes may be bored.

CINTERII'JG FIN{,-ERS

\\*626- --\ \ t: 
- :1

do- \ --------------,'/

\. >ffi'- -)\\ ' /',-;:'r / -toor ttoLDtR-o,^o'r.ti"';-K :-41 \

62708 >!':ffi.>;: \.-
DN )rJ / =-a ?.4. \ -\J

>Mt: _) 
v

"U lrno' 

rro'Dtr-

m,fu_;ri3.F,i,",r-'l:"/'/L:(/
64684 ----
ADJUSTING4uJU \u ( *{i5 d9 \ \ 626J.tPfw \ _4'(d ,"or o"-

6468 -=----\' '\F c >r< '! -r,e< ?";7t ,.,
o(----'-g-\ ,/ .-i,,,
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Cutterheads

Tooling

6259 Series
Tool Holder

5a? 2 81
SII SCRIW

nsert - Positive

Tool llolder
Part#

Length Bore Range

62s9C 3.37 7.87 -8.37
6259D 3.62 8.37 - 8.87
62591 3.87 8.87 - 9.37

6259E 4.13 9 37 - 10.37

6259F 4.62 10.37 - r1.37
62s9G 5.13 tr.37 - 12.31

6259H 562 12 37 - t3.37
6259J 6.13 13.37 - 14.37

6598C Cartridge - Counter boring
Rake 6 598E

SCRE',* 1

\- 'cFD- - l'f
E ,/ r, Rt i-pr'
F]
.l-' , ///\

I$ - .) -,,,
l*n( / a

-.e \ \ / .t,f -l' .( 'PC . ,t ED

\'-:-t-4--t r BL S- tr r:;,_L Br
\ 

-,- 
\c .-,v,p a) DriupL

__L' ',-/

6513D Offset Tool bit
Tool llolder

Part#
Length Bore Range

6259C 3.37 7.50 - 7.87

6259D 3.62 7.87 -8.43
6259r 3.87 8.43 - 8.62

62598 4.13 8.62 - 9.62

6259F 4.62 9.62 - 10.62

6259G 5.13 10.62 - 11.62

6259H 562 tt.62 - 12.62

62591 613 12.62 - 13.62

.-tj-.t)
{;'-'*a"t.t''../.ir'--_ \'\- ,,-'t- -?'

--\_/,/

Centerin Fi

eentering
Finsers

Length Centering
Diameter

600-20-6D 7.5t) 7.75 - t4.75
600-20-6E I1.50 11.63 - 16.00

<-6\

^""" )-'' ,-" -"
--'-,--t---'(--(---".

6598F Torrr Wrench
fbr use with Torx style
screw in triangle cartridges

--t,_\6-- ''--------_
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Cutterheads Paee 7 .17 F80E Machine

6347 B Micrometer Assemblv
6.0 - 9.0 Diameter

502 30-28 \
VIC lt'lVtl \

5A2 3A 2G
ANV L ASS'Y

50 34-ZK. ---1
l,l r cpor,lrr rR \

SLFFVF \
o.o ro o z \

I

I"4 CRCh,lLTfR
FItAD 5

50 -J4 7

OF FSf 1

BLOCK

^m'\,''\N)---

, Yr'
Dl v..'t--',L"

6307C Micrometer Assemtrly
9.0 - 12.50

542-34 2C
ANVrL ASs'Y (:') -r

5A t -3+-7
O FfSE T
EIOCK



Cutterheads

6307D Micrometer Assemblv
12.50 - 15.0 Diameter

r 00- JA
1\r cR0[/t ItR
SLIEVE
26TO50

r00 r3
N,1i CROtultrtR
r-1[AD 5

502 30 2E \[/ C ANVJL \(.r- /2)

502-30 2G
Ar,,rv I L ASS 'v ( J' )-.r

50 '..54 7

0F i5L1
BLOCK



6'Iliameter Shell Mill

The 6- diameter shell mill was designed ,", "fif, 
*nn tTf;: 

are nurny other jobs that this versatile
blocks and heads, that have been repaired fu cutterheadcouldbeusedfor.Use&iscutterheadfor
welding. Ushgthe shell mill insteadof the surfacing any cut that is too narrow for the regular surfacing
cutterheads re*rces chatter. cutterheads.

651 44
ADAPTER

651 4C
6,, SHTLL MILL

I

.+)
.M--..(v)
\Y\----l



14" Surfacing Cutterhead
6294U WithTooling

The 14" Surfacing Cutterhead is used to machine off
the mating surfaces of most cylinder blocks and
cylinder heads.

MF 211
DOWEL P]N
3/B DtA. x
1/2 LONG

MF_1 5
i/4-za x 1" LG.

SOCKfI HTAD
CAP SCRIW

2 RIO,D

7202C
OVAL POINT
SfT SCREW

2 RIO'D

The surfacing cutterheads install the same way as the
boring cutterheads do.

7206K'-
TOOL HOLDER \

CLAMP2REO'D \ i(G
Mt-871 hS

10.24 .x '/4'\ 
"UcW2BUIfoN IEAD \dl L

scREvv 2 neol €r\-J--'

rvF-33
3/8-16
SOCKII
SCREWS

x 1-1 /2"
HEAD CAP
4 RFO'D

7202W
IOOL HOLDTR
ASSEIvIBLY
2 RTQ'D



18" Surfacing Cutterhead
6294T With Tooling

The 18' Surfacing Cutterhead is used to machine the

mating surfaces of most cylinder blocks and cylinder
heads.

MF-211
DOWTL PIN

3rl8 DlA. x
1 /2" LoNc

1/4-20 X 1" 1G.

SOCKET HIAD
CAP SCREW

2 RTQ'D

7242C
OVAL POINT
SET SCREW

2 RIQ,D

The surfacing cutterheads install the same way as the

boring cutterheads do.

6 2943
CU TTER HEAD

TOOL HOLDIR
ASSEII BtY
2 REO,D

x i-1 /2"
HEAD CAP
4 RFO,D

1iLil rgl
UI
H.tltri hlttM9Hg

I

I

I

L-
F/
t--,

UIJ
\(.-'

7206K
TOOL HOLDER
CLAMP 2 REQ'D

MF _87
10-24 X

BUTTON
SCREW

1 /4"
HEAD
2 REQ,D

MF J3
3/8 15
SOCKET
SCRTWS



Setting the Inserts
Move the traveling column to approximately the middle of the rnain base.

CAUTION:
Turn offall power to machine before proceeding

Attach a dial runout indicator to a, solidly mounted, rylinder head or engtne block, etc..

Setting the Insert Distance from Center:
Rotate cutter head and check to see that both inserts

are the same distance from the center of the spindle,
within.002.

If adjustment is necessary loosen the fi4/o tool holder
clamp screws, and the up adjustment screw. Move
tool holder in or out required distance.

Retighten all screws and recheck both inserts.

Setting the Insert Height:
Rotate cutter headandcheck to see thatboth inserts

are the same height within .0003.

If adjustment is necessary loosen the two tool holder

clamp screws then alternately loosen and tighten the

up and dorvn adjusting scre\ils.

Retighten all screws and recheck both inserts.

A[ItRNATE D At ND CATOR STYTI

RIl AINING
SCREW

,- llElCHI ADJUSTING
,/ scRFV/

,/,.,

4oorHOLDrR
Cl AlvlP SCREU/S

BOTII NSERTS Tllt SAlvlt
D]SIANCE FRON4 CENTER ,,,,
W]TH N] .001. . BOTH II..]SERTS THI- SAI''IE

HI GHT WITHIN OOO3.



Optional Tooling

Chamfering Cartridges
6747 Cartridge, Chamfer 20 degrees

Triangular Insert, Positive Rake

6747A Cartridgc, Chamfer 15 degrees

Triangular Insert, Positive Rake

67178 Cartridge, Charnfer 30 degrees

Triangular Insert, Positive Rake
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Ontional Tools Insert Chart
''

The inserts below must be used with the correct cartridge, For example: A square negative rake insert must be used

in a square negative rake cartridge.

Part # Description

6301L

6301J

6301M

6301E

6301S

63024

630lF

6301Q

6260C

6260D

6260U

6260V

Insert, square, negative rake,

1/16 radius, coated carbide.

Insert, square, negative rake,
1/16 radius, Cubic Boron Nitride
C.B.N.

Surfacins Cutterheads 6294A or 629,1C

200-400 sfm

I,600 - 4,000 sfm

Carboloy coated carbide
SNMP 432816

Insert, square, negative rake,

1/32 radius, Cubic Boror Nitride

Insert, square, negative rake,
1/32 radius, Cubic Boron Nitride
with a 'B' land.

Chip breaker - required for thru
boring inserts.

6" Diameter Shell Mill

Thru Boring
1,600 - 2,000 sfin

1,600 - 2,000 sfin

Counterbore / Chamfer
Insert, triangular, positive rake
1/64 radius, carbide

Insert, triangular, positive rake
ll32 radius, carbide

R8, l-3/16 long x I/2 dia.
shank, cast iron boring

R8. l-7l16 long x l/2 dta.
shanlq cast iron boring

Rl, 1-3116long x l/2 dia. shank
steel and hard cast iron boring.

Rf , 1-7116 long x 112 dia. shank
steel and hard cast iron boring.



6260P

Optional Tooling

6260R

6513E*

6513D

RF, l-3i 16 long x I/2 dra. shank,

5/16 rvide facing

RF, 1-718 long x l/2 dra. shank.
5/16 wide facing

RFO, 1-718 long x ll2 dta. shank,

5/16 wide facing, 5/16 offset.

RFO, i-7l8 long x ll2 dta. shank,

3/8 wide facing, 518 offset.
--\ ,,r./,.u'fr\-/--,-;

):

* Offset dimension is neasured from center of tool bit shank to ctttting edge of toolbtt

Pase 7 .24 FSoE MachineU
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Optional Tooling
,.,:.::...:,:,, ' : .

reeo iate Craprt

Feed Rate Graph for C.B.N Inserts
wltht/32 radius or 'B' land
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Table for determining Spindle R.P.M. for C.B.N. cutting tools. Measure you cutter diameter and find the diameter

in the charl l,ook from the cutter diameter up to where is intersects the curve. Look from the intersection across to

the spindle R.P.M. . (see example for 8" cutter). The graph has two curves one for 2,000 sfitr and the other for
3.000 sfm. The 2,000 sfm curve will give the best tool life.

2,,004

1 ,800

1,600

1,400

1,244

1,000

800

60c

400

204

3,000 sfm

2,000 sfm

l4 15 16 11

CU TTFR DIAl\IETfR

40
. F.M-

I
R

S

P

N

D

t
t

R

P
N1

t86 7 I I 10 11 12
I

B INCH
CUTTER

J



OotionalToolinsq

Using the Boring Micrometer:

Your boring micrometer, as with any other
measuring tool, should be handled delicately and
rvith care to be assured of the greatest accuracy.
Particular attention should be paid to inserting the
tool in the micrometer without allowing the tool bit
to snap into micrometer anvil.

Care should be used in the method of lightly locking
the tool bit before tightening.

L OCK SCR[\i/ 

\
TOOL

HOtDtR 
\

I\I ICRONITTER

SP I NDLI

t\4 ICROIVETtR
SIttVE

After a period of use you will note that the tool bil
will force a depression in the micrometer anvil. This,

of course, will result in inconsistent sizes,

particularly after resharpening the bit.

Periodically we would recommend turning the anvil
slightly, so that a flat surface is erposed to the tool

bit trp.
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Optional Tooling
:
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Instructions for Use of the
Mechanical Dial Run-out Indicator 502-9-9,4

NrtcNAN LAt D iAL RL.rNOLrl lND I CATOR ( #502-9-9A)

5A2-9 9r
ND CAIOR ONL)

502 -9 9D

COOSENFCI.i SHANK _

502-9 -9 t
BODY CLAN1P

5C2 9--?A
D AL RUNOUT IND |L--AM,.{55--Y

The mechanical dial run-out indicator may be used
for checking and if necessary for correcting the

centering or the bore concentricig'. it may also be

used for checking face squareness of the work piece

to the boring spindle.

The principle use in checking centering will be for
engines requiring an absolute minimum oversize.
particularly when irregular wear and screw areas can

be found.

To use the indicator, sirnply place the gooseneck

shank in the split bushing provided and insert the

appropriate size tool holder. The indicator may be

used on any style ofcutter head.

Center the spindle by nonnal use of the centering
fingers.

Turn Press the Neutral button.

Now raise the spindle out of the bore and insert the
indicator. Make sure the indicator lever is set

properly so the dial will travel in the right direction.

Lower the spindle and adjust the indicator mount

rvith either gooseneck, or tool holder lock screw so

the probe makes contsct.
Turn the spindle, and the indicator will read the totel
run-out. The spindle is off center, to the bore a
distance equal to Il2 the total run-out.

To clean up a bore, it will be necessary to set the tool
about the arnount of this run-out, in addition to the

basic bore size rneasurement. If 1'ou bump the

spindle unit lightly with your hand you will find you

can easily reduce the reading to near 'zero' for
minimum stock rernoval.

Similarly if the bore is substantially out of round or
has scored wear grooves, you may move the spindle

so that you get two maxirnum equal dial readings at

the opposed large portions ofthe out of round.

Achieving this you will frnd the bore will clean up

on a slightly larger diameter than you measure at the

maximum out of round area.

Press the bore button when you have the proper dial
reading, rernove the indicator, proceed with the

boring as usual.

Ifyou wish to check the squareness ofthe bore face,

reset the dial indicator lever for the proper travel
direction and adjust the spindle and indicator to

contact the surface above the bore. Rotate the spindle

to check out of square reading"

Remember, if y'ou wish to correct out of square with
shims under the work piece, you will have to use a

shim, proportionally larger (as the support points are

to the indicator travel extreme) than the out of
square reading.

5C2-9-98



An optional remote indication air probe and gauge
qystem is available, to check bore and face runout.
The stationary indicator allows easier reading and

5A2-1 1 - 41F
AlR GACT
SI]PPLY HOSI

mechanical dial indicator cannot be seen. The air
probe can be used in a considerably smaller bore size
relative to the spindle diameter.

5A2-11-11C
AIR CAGE

502- 1 
't 424

AIR HOSI
5/32 o.D.

542-1 1- 4
BODY CLAIIP
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SIDI OF
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Right Side View F'88E
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Rear View f,'888
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Left Side View F85E

6o
Fo
o
I

@

€
U

/,.---.-.--,-'

-,1 {'

ii\l/l.ii

i6^1

' . .,'
l)..r

,<_ i4C6-m) -->,
iIAX

is.0""(8e0MM) mox
TO STANDARD
CUTTERHEAD

I

35.5"(902mm)mox
rO SURFACING

CUTTERHEAD
I

r-'- .--_- .--aoi
T

-l.i

6344A
COVER

LTFT SIDE VIEW F'_85E



Parts

6320M
CLAMP

6320N
EYE

2 RIQ'D

6320K
COVER

ooro
No
I

oq\u
E

..\\/TDvV'/Li\

DIAGRAM

6J448
COVER

6344A
COVER

2 RIQ,D

Right Side View F85E

RIGHT SIDI VIEW F_857



Rcar View F85E
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Electrical Enclosure (Baldor Drive)
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8.12 F8oE Machine

Right Side SPindle Base

CONNECTOR 90'
SQUEEZE

RIGHT SIDE VIEW
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Spindle Base ToP View
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Spindle Base Section A-A
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Spindle Base Section B-B
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Spindle Base Section C-C
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8.18 F80E Machine

Spindle Base Section D-D
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F80E Machine
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Tower AssembtY F85E
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64808
MOUNTING
PLATE

6480D
RPM ENCODER

72108
CLEVIS PIN

1 4-3-70
SPRING

6531 V
BACK
SUPPORT

6760C
OUT[R
BEARING

r:.i 1,,
SUPPCRT

b I /J
ACTUATOR
ARM

lRaCi(El
._ 6760D

iNNER
BIARING

6205
CLEVIS KIT

631 4F
CABLE CARRIER
(2 REo'D)

620+A
AIR
CYLINDTR

6760
GUIDE BAR

MOUNTING
BRACKET

!

1

5l /4-
BRACKIT

61 89A
CLEVIS PIN

TOWER ASSEMBLY
F-85t
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Tower AssemblY F88E

6436J
PULLIY

64808
MOUNTING
PLATE

8.22 F8oE Machine

6435K
BELT

6480D
RPM
ENCODTR

631 4E
CABLE CARRIER
(2 REO'D)

65i1 X
SUPPORT

6760A
GUIDE BAR

72108
CLEVIS PIN

6435G
PULLTY

653i V
BACK
SUPPORT

6760C
OUTER
BEARING

676CF ----
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SPRINGS
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514-3-74
SPRING

6173
ACTUATOR
I'RM

61 88

6531 W
BRACKET

621 0X
TOWER
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TOWER ASSTMBLY
F_88[



b33 r

LIMIT SWTCH
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STOP ROD
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SUPPORT BLOCK

MOTOR MOUNT BOLTS
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CAUTION:
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6790D
MOTOR

6790F
SPACERa Drn'n
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AN
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SCRETN

;9gtt * r" L.NG
OCKET HTAD CAP SCREW

REQ,D

x 1/2"
SHEET

LONG SELF
METAL SCREWS



fop ftnt* Assembly Manual Centering
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6759A
BUSH I NG
DRIVE
SPROCKET

67598
DRIVE
SPROCKET

645IH
MOTCR
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FI-ANGT SLOCK

CTNTER I NG

SHAFT
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SPR I NG
4 TO 6 REQ,D

6451K
ADJUST I NG
BLOCK

645IG
TOP PLATE

TOWER

6037D
COLLAR
2 REQ,D

6074N
BALL SCRTW F85
6074M
BALL SCREW F88

5062
KEY

TOP PLATE ASSEMBLY

MANUAL CENTER I NG



CENTERING
SHAFT 502-2-72

BEARING

1 00-1 9A
HARDENED
WASHER

6'r78F
IDLER

7093
SNAP RING

62208
IDLER PIN

Centering Gear Housing

F80E Machine

62++P
SHAFT CENTERING
coNTROL (F88)
624+Q
SHAFT CENTIRING
coNrRoL (F8s)

621 8A
PILLOW BLOCK

ot/tE
COVER

6284A
BEARING
(2 REO'D)
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)RIVE PINICN

;^*,An
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61 68H
GEAR
HOUSING
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SPUR
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CC\/ER LIF-|
SIDE & FRONT
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SPINDLE
HOUSING



Top Plate AssemblY Auto Ccntering
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6354D
STRAIN REL]EF
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riF- l
f,1 n- -a
-ft''

SCRI'V +

6486H
CENTERING
MOTOR

MF_ 28
5/16-18'X 2-3/L
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KTY
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\-__ r/
MF_1 C9

#1o-2+ x 1 /+
SCREW 2 REQ,D

6487
CLUTCH ASSI}JBL'/

6060
RETAINING RING

6502A
COUPLING

6503
KEY

6059
RETAINING RING

502-57-31 A
HOUSING

6451 F
TOP PLATE

44V
CENTERING SHAFT
AUro (r88)
6244U
CENTERING SHAFI
AuTo (F8s)

502-37-318
COVER

6043
WOODRUFF
KEY



Parts Pase 8'28 F8oE Machine

Lower Spindle F88E (Roller Bearings)
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UPPER

RETAINER
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OUTER
SPINDLE

NUT
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SQUARE RING

*61 69N
DRAW BAR
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CENTERING
SHAFT
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OUTER
SPINDLE

61674
INNER

SPINDLE

* roR lssrvgt'r
INSTRUCTIONS
STE NEXT PAGE
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3EARING
.ARRIER

6222A
OUTER

SPINDLE
BUSHING

LO\ruER SPINDLT
F_BBE
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OILER
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SQUARE

RING
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6305C
THROWBACKFELT

RING
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UPPER

RETAINER

*61 69N
DRAW BAR
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CENTERING
SHAFT
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OUTIR
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SPLINED
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SEE PAGE
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FLANGED

SLEEVE
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6223 SPINDLE
BUSHING
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INNER
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Draw Bar / Centering Shaft Assembly F'88E
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Lower Spindle F85f (Roller Bearings)
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BUSHING
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BAR
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Lower Spindle F85E (BaII Bearings)
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Draw Bar / Centering Shaft Assembly F'858
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F80E Machrne
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Parts Page 8.35 F80E Machine',...:..._.
r'''':'' :. 

upper Housing FssE 
:

o
No

Ir
€r
ae

v.

!8o,.-UZ>
aa

L!@O
(o

O
O)
O(o

a
.^lJl

:<
-0_roa

z
o4
-t!(om

g(9
r;b) ZX(Jo
c.t< -Jz
'_L ^-(otn -*

O
mLr.l -
NU ,^E-
c'.1 { q/<

- o- 
-LrJLAA (om><-J

LrJ
6=\ono

LrJ
--toz
o-a
E.
Ldzz

tr-<6
m=
=fi<a
E(no<

F
z.
L!

!tF
<-r--.
-i 

i-
f)-^=

='*1'-ar)
*: -i '(' I ;:ari-l..()( .< ,

- 1-= ,..,, ' _-;$f--------:s+ = ':'t:,' -;ii-- -
-r=^{ ( 

-

lL!

I'

-.4
'al L
ti
l_i

? :,'-

'-1.:

--; 
t; ) \-_

tl,AO nPlz I

tM +
c!< =OL! UJ

lr)m

I

I

nOi5o
R5(o>

--) .,^u^x>F
5ES(oO\i

(J
z
U)
lor

a>.4
lr /v
Ld/ //
+0(L! ./ i'

cdq / ,f,
toC <./ /' \,//i/)/ //

UA
:<//V/\ / /to" I /<l| /2.t/a

,-J/-
(O!l-
(JLj 

-ovi*.o Jat
= 

trlL!t*>o-
'-oo-(o (J:)



8.36 F80E Machine
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Parts F80E Machine
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Pendant Asscmbly
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Way Cover Assembly
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9.1 F80E Machine

Chip Shield Assembty #6S80C
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Tall Clamp Arm Assembly
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10" x 6" Parallel Assemblv
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9.6ional Parts F80E Machine

18" x 9" Parallel Assemblv
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HFe" ?'7 F80E Machine
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Front View V8 Auto Rotate Fixfure
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Rotational Drive Ass'y
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180 degree Rotational Lock
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9.13 FBOE Mactune

Right Side View V8 Auto Rotate Fixture
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Left Side View V8 Auto Rotate tr''ixture
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Optional Parts
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Optional Parts 9:20 F80E Machine
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Page 9.22 F80E Machine
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F80E Machine
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Line Boring Fixture
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P ?,2:9 F80E Machine

Line Boring GM V-71 firture,tssennfiy
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Door Assembly, Double Door
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Sliding Chip Guard f-AS Singte Uoor
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Door Assembly, Single Door
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