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DESCRIPTION

The model FA-2AVB boring machine is a precision, single point
tool, boring unit. It is equipped with tooling and accessories
for reboring most American passenqer car and truck engines, both
inline, 90 and 60 degree V-types. FA-B machines may be readily
tooled to rebore a wide variety of engines including European and
Asian engines as well as perform a wider variety of boring
operations

fhis machine is designed for two purposes:

(1) The alignrnent of cylinder bores to the pan rails and
main bearing locations, as have been done in the
original factory boring. This overcomes the many
j-naccuracies and out-of-alignment problens associated
with clamping portable cylinder boring bars to blocks.

(2) A considerable savings in hole-to-hole time is
realized as a result of fast block clamping, inverted
centering fingers, push button controls, air operated
spindle clarnping and air floated spindle base.

change over or resetting time required to set up V-type or in-
Iine engines is a minimum , making this machine highly suited to
the jobber shop where engines cannot be run through, in model
lots.

AII feeds and rapid travels are power operated and controlled
from the conveniently located push button station. An auxiliary
hand feed travel is located at the base of the feed screw to be
used for counterboring and facing sleeves, etc.

Power is furnished by a 230-460 volt 3 phase, totally enclosed
motor with an outboard fan. An air actuated variable pulley

provides variable speed. An enclosure at the rear of the machine
contains relays and valves that actuate rnechanical controls on
the machj-ne to engage feeds and travels as well as clamping and

floating of the spindle unit.
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LIMITED WARRANTY

Rottler Manufacturing Company model FA-2AVB parts and equipment
are warranted as to materials and workmanship. This linited
warranty remains in effect for one year from the date of

instruction in this manual.

Stand.ard aj-r and electric components are warranted by their
respective manufacturers (NOTE: their individual warranty periods
may vary significantly from rottler manufacturing policy).

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

We accept no responsibility for defects caused by external
darnage, wear, abuse, or misuse, nor do we accept any obligation
to provide cornpensation 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 Rottler Manufacturing for a period of 60 days only frgn
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.
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IMPORTANT

OPERATING SAFETY AND EMERGENCY PROCEDURES

ELECTRICAL POWER - make sure all electrical- equiprnent have theproper electrical overload protection.
MA9HTNE OPERATOR - operator of this boring machine should be askilled machinist craftsman, that is, well versed in the caution,care, and knowledge required to safely operate a metal cutting
too1.

rf the
strict
manual,
both the

operator is not a skilled machinist, the operator must pay
attention to the operating procedure outlined in this
and must get j-nstruction from a qualified rnachinist inproductive and safe operation of this boring bar.

Rottler Boring Equi-pment has the forlowing areas of exposed
moving parts, -th;t 

|ou rnust train yourserf to respect lnd stay
a$ray from when they are in motion:

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

CAUTION: Exposed diamond wheel is a potential hazard to
your hands, fingers, and face. NOTE - Eye
protection is a necessity when working in this
area.

2- currrNc TooL AREA - Any operation invorvinq hand in the
cutter head area, such as centering, changing centering
fingers, tool insertion and removal, cutter head
changes, size checking, etc., requires that both the
drive motor be turned off and that the spindle clutch(spindle rotation) lever be disengaged, in itrs full upposition.

NOTE: periodically check this lever to make sure that
the upper lever position w1l_l lock out the
spindle clutch when the detent is engaged
Check to see if the upper indent will firrnly
hold the spindle clutch out of engagement.

3. BORING - Eye protection must be worn during this
operation and hand must be kept completely away from
cutter head
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independentry operate these control functions by habit
while developing the awareness of keeping your iingers
and hands well clear of the rotating feed screw and the
knobs, both on top of the feed screw and the spindle.
woRK LOADTNG AND UNLOADTNG - carefutry develop handring
methods of loading and unloading work pieces, so that
no injury can result if hoist equiprnenl or lift
connection should fail.
Periodic?lly check lift components for damage that may
cause failure of Block Handler Assembly. Lift,ing eye
can eventually fail if the eye is reset in line with
the 502-1-80 lift channel. Eye must be at right angle
to this channel.

MACHINE MATNTENANCE - Any nachine adjustment,
maintenance or parts replacement absotutely requires a
complete power disconnect to the rnachine. THIS I,IUST BE
AN ABSOLUTE RULE.

EMERGENCY PROCEDURE
Assuming one of the following has occurred - toor bit is set
completely off size, work or boring spindle is not clamped,
spindle is not properly centered, iheie mistakes will Uecorire
obvious the instant the cut starts. TURN
OFF MOTOR IMMEDIATELY.

NorE: You can keep your fi-nger on the stop button, if you wish to
insure instant shut down.

After finding out what the problem is, methodicarly organize the
controls to return the spindle to it's up position, without
causing more problems.

Be alert to quickly stop the motor in the event of a serious
disruption of the boring process either at the top or bottom of
the bore.
nREMEMBERTT metal cutting tools have the speed and torque to
severely injure any part of the human body exposed to them.

5.

6.



MACHINE INSTALLATION LOqATTON

The productivity of this machine witl depend to a great
it's proper initial installation, particularly the means
cylinder blocks can be lifted into the machine and flow
and from other operations in your shop.
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extent on
by which

easily to

The proper loading arrangement and area location for your FA-2AVB
machine is extremely important. A slow travel (6' to lormin)
por^ter hoistroperated from either a bridge crane or a jib crane
arrangement works very satisfactorily. A i-000-tb hoist is
generally adequate for lifting the engine block. An air hoist
with speed control makes an ideal method for fast, convenient
loading.

rf some production boringr with this machine is antj-cipate, and
the cylinder blocks are not directly loaded and unloaded. from a
conveyor, w€ would reconmend considerable attention be given to
the crane so that it covers an adequate area to a1low the
operator to back up and remove cylinder blocks without cluttering
up his own area. If two machines are to be operated by one
operator, w€ would recommend that the open faces be placed at
right angles to each other, with the machines approximatety three
feet apart.

UNPACKING

Use care in removing the crate from the FA-2AVB machine, being
careful not to use force on any part of the spindle unit. This is
particularly true of the square tube containing the micro
switches on the back of the machine.

Remove the SJ4 sharpening fixture from the deck and preferably
place at a bench close to the machine. This fixture will require
115 volt single phase AC current. If it is necessary to mount
this fixture on the FA-2AVB base with an angle p1ate, mount it
so that the sharpening wheel is below the top face of the machine
base, and the sharpening grit will not be thrown on top of the
base.

Remove the tool box, paral1e1s, V-fi-xture, Iocated at the lower
portion of the machine and cornpletely clean these articles, ds
well as the machine base pads and upper table, with solvent.
Also, clean thoroughly the cylinder block clamp arm assernbly.
Rust inhibitor is applied to the machine at the tine of shiprnent,
and any of this inhibi-tor left on the machine will result in
considerable collecting of cast iron dirt and possible slipping
of the clamp arms.
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LEVELING

Four square-head set screws (5A2-L-L2A), jam nuts (502-1--12F),
and chamfered washers (5O2-L-L2) are provided wiLh the machine
for leveling. Insert the screw and nut at the base support
points, being careful that the screw point seats in the charnfered
washers bel-ow.

Use a preci-sion level and l-evel- the upper table within .003'r per
foot in both directions and make sure that the machine weight is
equally supported at the four support points of the base.

MACHINE SETUP

Remove sheet metal cover #Soz-lS-41A on the back side of the
spindle unit, by removing it's four round head screhls.

Pull out the cotter key througrh the slotted nut of the bolt
assembly and loosen the nut. Adjust the nut now, so that the
washer is loose and the spindle unit may be stid it's ful-l- travel
in and out without tending to drag and bind the 5/8" bolt
assembly. Loosen the nut only far enough to do this and no
further, and reinsert the cotter key in the appropriate s1ot. Now
sl-ide the spindle unit from side to side and further clean the
rust i-nhibiter f rom the table.
Attach an air source to the appropriate intake at the air fi1ter
on the side of the rear control- enclosure.

NOTE: AIR SUPPLY IN IIFII SERIES MACHINES
It is very important your air source for rrFrt series boring

machines be moisture free, Water and oil in the line will
result in early cylinder and valve failure. our
recommendation is the installation of a water trap at the
maghine.

CAUTION: Before attaching electrical power to the boring bar,
check your electrical current and the electrical
current rating on the motor nameplate on the sj-de of
the motor. rf compatible, check to see if wiring on the
inside of the motor wire connection box on the side of
the motor is correct for the voltage you are going to
use, as per connecting instructions on the rnotor
nameplate, or in the wire connecting box cover. Also,
check to see that the correct |tHtr type heaters are in
the motor starter that go with the amp reading on the
motor nameplate.

Check to see if safety toggle switch at rear of the spindle unit
is turned off.

CAUTION: This machine must be grrounded at groundingr screw in
motor starter enclosure.
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Machine Set-up con't
Connect 230-voltr3 phase wiring to the L-1, L-2, and L-3
terminals, as noted on right hand upper portion of the motor
starter, located in upper right portion of the rear enclosure.

If the 460-vo1t current is used, reconnect the terminals on the
transformer (5O2-LL-2) as shown. AIso change the coil in the
sol-enoid valve in the back of the spindle base see page (89).

Check the gauge on the air regulator in the lower portion of the
enclosure to see if it is set to approximately 90 to 95 psi
pressure after the air line is attached.

Turn on safety toggle switch at the rear of the spindle unit and
turn the clarnp selector switch to the left (float) position,
slide the spindle unit from side to side and in and out to make
sure it slides freely. The necessary effort to slide this wil-I
decrease when the shipping oi1 is entirely removed from the
machine base. (There is an adjustment noted - Clamp Selector
Switch , Page 62, to adjust effort required to slide the spindle
unit).

Turn the clamp selector to the right (clanp) and check proper
operation of the clamp assembly and proper release and movement
of the base when turned back to float.

Replace sheet metal cover on the spindle unit.

Plug the motor by pushing the feed button, alonq with the stop
button. The feed screrrrr should turn counter-clockwise,looking from
the top of the machine. ff it turns in the wrong direction, or
tends to ratchet and not drive at all, switch the wires on L-l- or
L-2 terminals.



CONTROLS

We suggest that before attenptinq any cylinder boring,operator should actuate the controls to become famiriar
operation of the rnachine.
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with the

1 - CLAMP (FLOAT) SWTTCH
Turn the clamp switch to the right to energize the spindle hold
down cIamp. when this is turned to the left, ai-r i_s Lxhausted
from the bottom of the spindle unit, providing easy movement ofthe spindle.

cAUTroN: Motor must be stopped when positioning bar,
inadvertent spindle rotation could injure the
operator,s hands or damage the cutterhead
parts.

rt is irnportant to note the clamp switch may be left in theneutral straight up position so that the spindle unit is neitherfloated nor cramped. you will find it often useful to use thisposition on your machine for dial indicating purposes i-n bores
and to make slight adjustrnents in order - either to correct or tointroduce a desired total indicator run-out reading.
2 - FAST DOWN BUTTON
Press fast down button and you will notice that the machinetravels rapidly down until the button is released. To become
familiar with the rapid down traver, w€ suggest that you place atool in the holder slot and practice running this tool horaer
down rapidly (in the fast spindle speed) to an exact point, andreturning it to the upper position. this can be done rapidiy andvery accurately with a littte practice.
3 . FEED BUTTON
Press the feed button and the machine will remain in slow down
feed until either the stop button, lower microswitch, or the upbutton is pressed.

4 - UP BUTTON
The up button may be pressed any time.

The up button will continue the travel upward on the machineuntil either the stop button is pressed or the machine contacts
the upper microswitch and stops at the top of the traver.
You will often find it convenient to stop the up travel of the
machine as soon as the spindle is crear or tne -ylinder bore,
then slide to the next bore location. This is particularly useful
when the cylinder is located well down from the upper tirnit orthe travel.
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5 . STOP BUTTON
Stop button rnay be pressed anytime, BUT
when boring.
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only i-n emergency cases,

6 - SPTNDLE CLUTCH CONTROL
The spindre clutch control, located at the upper right of the
upper gear housingr.is actuated by pulling down. rhis rnay be doneon high speed when jogqing or staiting the unit, oy when the
machine is idte.
rt may be necessary if the machine is id1e, to turn the centering
knob counter-clockwise slowly to determine if the clutch is
engagred. A tiqht down pressure on the spindle clutch at the timeyou start the feed wilr assure that it is fully engaged for
boring.

Lift the clutch knob anytirne,ExcEpr WHEN BoRfNG, to disengageclutch.
When boring, first raise and hold feed shift lever into neutralposition then disengage the clutch.

SPTNDLE STOP
This machine is equipped with a spindre stop that engages asthe spindle clutch is disengaged. (This is i spring toiaea
stop and can be over-ridden). rt is positioned to stop the
spindle with the tool directly facing the operator.

7 - VARIABLE SPEED DRIVE
change spindle speed by pressing one of the two push buttons
located on the left side of the control panel, upper (faster),
lower (slower). Read RpM's on the tachometer locited on the topleft hand corner of the control pane1.

An optimum boring speed for rapid stock removal and good tool
life is 380 surface feet per minute on normal oversiie cuts. Aguideline to secure this surface speed is the following list of
spindle RPM,s of different bore diameters:

3IIBORE
4IIBORE
6IIBORE

NOTE: Refer to the chart in the back of
recommendations .

47O RPM
360 RPM
24O RPM

the manual for speed
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8 - CENTERING KNOB
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The centering knob (upper knob) at the top of the upper spindlehousing, opeiated the-ientering fingers when turned clockwise. Becareful not to over-extend these fingers when the spindle is notin.the cylinder or they wirl come colnpletely out of the pinion
dri-ve.

CAUTION: Motor must be stopped when centering. inadvertent
spindle rotation engiagement could injure the
operator's hands or damage cutter head parts.

9 - STOP ROD
The upper and lower limit switches located on the square tube,control the upper and lower limits of travel of the bar. The
lower lirnit switch is actuated by an adjustabre stop rod. Thisstop rod is locked in place by the plastic knob on Lhe back ofthe upper housing. The upper rirnit switch stop rod is set at thefactory and should not be changed.

]-O - FEED LEVER
The feed lever is the knob in the center on the right side of the
upper housing. It is operated automatically and is-in feed when
the machine is turned on, but can be placed in neutral by
rnanually lifting and holding it in neutral or middle position orby use of it's adjusting screw. To turn on machine when the feedlever is in neutral, press the feed button. Automatic feed willnot operate.

11. - I4ANUAL HAND FEED
The manual hand feed travel is available for facing sleeves andcounterboring, etc.
rt i-s completely separate from the powered spindle travel and
ShOUld ALWAYS BE RETURNED TO THE FULL UP POSTTION AFTER BEING
USED, BEFORE THE POWER UP TRAVEL RETURNS THE SPINDLE TO THE TOP.

cAUTroN: The autornatic feed lever must be disengaged when
operating this short hand feed. To disengage feed
lever, raise knob and hold in the middle or
neutral position or use adjusting screw to hold it
in neutral position. A11 controls, excepting the
automatic feed will operate with the neutral screw
engaged (feed button turns on machine).

The standard procedure to operate the hand feed is to power
travel slose to the feeding point, press feed button, engage
spindle clutch, operate the hand feed, (holding the feed lever
where required), and then return first the hand feed, and then
the power feed to the top.
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at the factory, to hord the shift lever (5oo-39-1) in neutialposition when using the hand feed. The screw is inserted in the
upper housing cover (502-2-63) as shown.

When the nachine is held in neutral, all controls will operate asusual, with the exception of the automatic power feed.

NEUTRAL SCREW

NEUTRAL POSITION

FEED POSITION

502-2-63
UPPER HOUS I NG
covER (AUTO)
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{ CENTER I NG KNOB

TO EXTEND
CENTER I NG
F I NGERS
ROTATE
CLOCKWISE

SP I NDLE CLUTCH
OUT I
rN I

(PULL OUT & DOWN
TO oPERATE)

NEUTRAL

CLAMP SWI TCH

TACHOMETER

FAST DOWN STOP
ROD KNOB

FAST DOWN
STOP ROD

STOP ROD

SIOP ROD KNOB

FEED LEVER

NEUTRAL
POSITION
SCREW FOR

HAND FEED

FLoAr | ..ou,

-@---
SAFETY

SW I TCH

VAR I ABLE SPEED
CONTROL

FAST

SLOW
MODE SWITCH

AUTO
MANUALCAUT I ON r

D I SENGAGE SP I NDLT
CLUTCH AND STOP
MOTOR BEFORE'

PLAC I NG HANDS NEAR
THE CUTTER HEAD.

FAST DOWN

FEED

UP

STOP HAND FEED

CONTROLS
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AUTOMATIC FAST DOWN STOP

The purpose of the stop is to allow the operator to rapid travelthe spindle down, without requiring stricl attention toaccurately stop the travel- at the proper height for centering.
The stop consists of an added limit switch (FDLS) and natingadjustable stop rod. The rod is the niddte stop rod(502-2-56) on the back of the upper housing and is adjusted to
stop the spindle autornatically when the rniddle linit iwitch is
contacted.

The spindle down traver is started by depressinq the FAST DowN
button and stopped by either releasing the button or allowing the
automatic stop to actuate. To rapid down travel past the
autonatic stop, it is necessary to depress the feed button andrrfeedrr the stop rod past the switch.

AUTOMATIC SPINDLE RAPID RETURN

The purpose of this device is to completely elirninate the
operator attention required to disengage the spindle cl-utch andreturn the spi-ndle to the top of it,s travel.
A toggle switch on the si-de of the control panel selects
autornatic or manual operation. the automatic return consists of a
double pole, double throw lower 1imit switch (502-2-36); and anair cyrinder (502-2-59D) to disengage the spindte clutch; and aj-r
operated cyli-nder and cam mechanism to roLate the spindle to thereturn position (tool bit faci_ng the operator); two time delay
switches, in the control panel, control and time the air
operation.

The automati-c spindle rapid return is operated with the toggle
switch in the I'autorr position. when the stop rod contacts ihelinit switch (5a2-2-36J, the spindle clutch is first disengaged,
then the spindle is rotated to the return position, and the
spindle is returned to the top of it's travel. hlith the toggre
switch in the manual position the nachine shuts off when the
linit switch is contacted and is returned to the top of itrs
travel by depressingr the up button.
NOTE: Machines are equipped vrith a lower safety linit switch toprotect the machj-ne spindle from damage in the event of failure
of air or el-ectrical components in the panel or on the machine.
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-B TYPE CUTTER HEADS

ALTERNATE CUTTER HEAD ARRANGEMENTS

cAUTroN: Turn off machine before changing cutter head.

Your FA-2AVB is equipped with a single draw bolt through theinner spindle so that a number of aitrerent styles of
cutterheads, tools, and indicators, nay be rapiaty interchanged.
A spanner wrench is provided for locking and unlocking the cutter
head, it is used on Lhe lower knob on top of the spinate, engagespindle clutch to hold spindle from turning. when inserting
alternate tools, make sure the socket is absolutery clean indwhile threading in place, make sure the spline is easily engragedwithout burring. Disengage spindle clutch.
PRODUCTION CUTTER HEAD 6OO-8-4H oT G
The production cutter head with a standard bore capacity of
2.875tt to 6tt may be quickly attached to the FA-2AVB nachine by
use of the draw bolt.
rt is used in the FA-2AVB machj-ne to simplify and speed up theoperatjon, eliminating the necessity of removing the tool
everytime you center the spindle in a new bore.

CAUTION: Care must be taken to determine that the lower body of
this head does not interfere with lower extremities ofthe block such as bosses and hubs of main bearing
bores.

The cutter head body is designed to clear nost all obstructj-ons
in U.S. passenger car and truck engines.
NorE: some v-6 brocks (cM 60 deqree) have a bad interference
probrem at the bottom of the bore, which will require the use of
a special offset tool bit #too-zg-2. This bit has to be used witha 6tf micrometer #9OO-2-5 and an offset microrneter anvil #50L-34-
7.

A dampener weight is also provided in the cutter head to improve
performance of the boring spindre. This requires 1itt1e or no
maintenance as long as liquids or contamination do not enter the
weight cavity. should this occur, the operator will experience
chatter problems with this head and it will have to be
disassembred and cleaned. rt is sirnply done by removal of the
three flat head screws. Carefutly disassemble, clean and
reassemble.



BLrNp HOLE CUTTER HEAD (OPTTONALt 600-8-5
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This cutter head is attached and operates in the same manner as aproduction cutter head except the lentering fingers are located
above the cutter tool, reguiring toor removal to center eachbore. An offset tool bit is provided so that extreme blind bores
may be processed. A dampener weight is also provided in the whichrequires the same maintenance as a productioir cutter head.

1.?rr (38mm) STUB BoRTNG BAR (opTrONAL) 600-2
This stub boring head with a capacity of 1.5rr to 4.1-rr (3gmrn to
Lo4mm) dianeter x 6.5,, (J-65nm) depth, nay be quickly attached tothe FA-2AVB boring machine. At all times the work should belocated in the machine so the end of the stub boring head is nofurther than l-rr from the beginning of the work when the spindleis in the upper lirnit of trivel.
Unlike the production cutter head, centering fingers are located
above the cutting tooI, requiring tool removar to center each
bore.

Two sets of centering fingers are provided, the smalrer has al-.5rr to 2.6251' bore diameter range and the larger a 2.625n to
4 . 1rr diameter bore range .

rf centering fingers require dressing after a period of use,apply the same lapping procedure noted on page 36. The micrometer
may also be periodically calibrated as noted on page 39.

An offset tool bit is arso provided in order to bore to the
extrerne bottorn of blind holes.
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IMPORTANT GENERAL INFORMATION

FOR THE BEST USE OF

THE MODEL 1-.5 STUB BORING TOOLTNG

CAUTfON: fnner Spindle Adjustrnent (see page 46) must be correct
for precision use of stub boring heads.

Since the extended Stub Boring Head design has considerable over
hang with a small shaft diameter, the cutting tool trBrt l-and must
be kept very narrow, (.005rr to .0L5tt) (.1-27mm to .381-0nm) wide.
This will ensure best results with no chatter at the bottom of
the bore.

The snall head will also be inclined to deflect with increasingly
heavy cuts. You may expect, with properly sharpened tools, that
after a .O4Ott (1.01-6nm) (on diameter) cut, a second pass of the
tool will remove close to .O01rr (.0254run) naterial on the
diameter. A second pass following a lesser first cut will remove
less metal.

The . O4Orr ( 1.01-6mm) cut will also leave a liqht drag back mark in
the cylinder that can j-n turn be elininated by the second pass.

The drag back mark is generally elininated in any event by the
finish honing. It may also be eliminated by repositioning the
boring spindle a$ray from the too] position on the return stroke.

You can use the second pass performance (second pass must be made
without re-centering) to provide a most precise bore.

In general size variations in a typical cycle bore will
approximate.000Tn (.OL778mm). A second pass wilL reduce these
variations to generally less than half and provide a fine finish.
This finish will require very little stock removaL with a hone in
order to cross hatch for an excellent ring seating condition.

The boring head assembly as noted in stub bar illustration, is
equipped with a dampening weight, part #600-8-2. This requires
littIe or no maintenance as long as liquids or contamination do
not enter the weight cavity. Should this occur, the operator will
experience chatter problerns with this head and it will have to be
disassembled and cleaned.

Performance of the stub boring bar is also closely related to the
proper lubrication and adjustnent of the machine inner spindle
bearing. Check the inner spindle adjustment two to three times a
year to make sure clearance is correct.
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CAUTION: It is very important that after inserting tool holder

into the stub boring cutter head and pushing it firinly
back to it,s indexing point, that you remove a1t finger
pressure from the tool holder and the tool bit, before
locking it with itrs locking set screw. This is
especially important when using the offset blind hole
tool bit. Failure to fotlow the above instruction wilt
result in si_ze variation.

1.5 (sHORT) TUB BQRTNG BAR (OPTIONAL) 600-8-8A
This Stub Boring Head, with a capacity of 1.5" to 4.Itt diameter
(38 to 1o4mm) x 3rr depth (76mrn), attaches and operates the same
as the 600-2 cutter head. ft is designed especially to be used
with the production full width single cut VW head facing too1. It
can also be used for gieneral purpose boring where a rigid stub
boring head is required.

If you already have a 600-2 stub cutter head, you may use itrs
tooling for this head.
NOTE: When this cutter head is used for VW head facing, cutter

head wilI require centering bushings and wide facing cutting
tools, which are sol-d separately. See page 94 for sizes.



Page: 1-9

This page intentionally
l-eft. bIank.



Page: 2Q
OPERATTNG INSTRUCTTONS

We recommend, particularly for operators unfanil-iar with boring
bar, to practice on a junk block in order to become acquainted
with all contrors and details connected with the use of the
machine.

BORING AUTOMOBTLE AND SMALL TRUCK BLOCKS
LOADTNG IN-LINE CYLINDER BLOCKS
Place a Chevrolet, Ford, ar plyrnouth 6 cylinder block in the
machine on top of the 5r' paralleI fixture, and apply weight to
the top of the block at each end to deterrnine there is no burr or
dirt under the pan raits that wilL result in the block not being
clamped properly to all four points of the pan rairs. (you wirl
note it is necessary to properly deburr and cLean pan rails at
support points, 8s opposed to cleaninq the top of the cylinder
block for a portabre bar. ) you wilr find that some blocks wirl
rock on paralrel fixture and should be shimmed at proper front
support to elininate rock.

Place the block into the nachine, so that the holes are in aposition to approximately locate boring spindle in the niddle of
it's L-3/4rr in and out travel, when centered.

You will note that it is possible Lo put engines in this machine
in such a hlay that the spindte unit nay be forced to the limits
of either it's in or out travel and not enable it to be centering
properly.

Swing clamp arms out so that the toe of the shoe will contact the
center of the ends of the cylinder block.

Lock clamp handles firrnly and lower the toe firrnly on the block
with the cam handle straight up. Lock ball handles firmly and
lower cam handle to clamp block. If the block is exceptionatly
long, such as straight B,s, operate the two cam handles
simultaneously so that locking the first handle does not tend to
rock the opposite side of the block up.

You will note that the parallet fixture is designed with an 'rl,rrshape. The purpose of this is to extend the back portion of therrl.rr outboard to prevent cylinder blocks from rocking when first
clarnp is applied.

CAUTION: The standard production-type cutter head with
centering fingers below the tool bit rnust be
checked for j-nterference with main bearing bosses
or other protrusions on engines other than typical
American passenger car and truck engines. FA-2AVB
machines may have other cutter heads substituted
to avoid this difficulty.
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,OperaLing Inslructiqns con' t
}[tERAUETEB
Determine the cylinder bore size you wi-sh to cut and place a tool-
bit into the tool holder and use the micrometer to set to size.
Choose a LooI holder that will allow minimum tool bit overhang,
for the size you wish to bore. We recommend a maximum tool bit
overhang of 3/4" outside of tool holder. Before setting, make
sure the tool bit is properly sharpened. (See tool sharpening
instructions ) .

NOILE: This micrometer is .050 to a revolution rather than .O25
as on a conventi-onal mi-crometer.

Your boring bar micrometer, ds with any other measuring tool,
should be used delicately and with care, to be assured of great
and continued accuracy. Particular attention should be paid to
inserting the holder in the micrometer without allowing the
spring loaded tool bit to snap against the micrometer anvil.
Caution should be used to lightly lock the tool bit. Then turn
the micrometer spindle away from reading and firmly lock the tool
bit. Then re-check the micrometer reading.

BORIXG
Insert the tool- hol-der into the borj-ng bar spindle and push
firrnly back to the index point. Lightly lock the tool lock screw
with the plastj-c handled hex driver provided in your tool box.

Make sure spindle clutch is out (lever in up position) and the
spindle is placed near the center of the hole but slightly to the
rear. Press fast-down to travel down to within I/8" of the cut.
If you should travef the cutter into the bore, place fingers on
rruprr and trstoprr buttons and press the rruptr button, immediately
pressing trstoprr button when the cutter is out of the bore.

CENTERING !^]:t!H CENTERING -F:LNGEBSTurn clamp selector to l-eft (floating position). Turn centeringr
knob clockwise to extend centering fingers. Make sure they will
extend and contact the cylinder wal-l-. Continue to hold a firm
rotary pressure on the centering knob and turn clamp selector to
the right (cIamp position). When rotating clamp sel-ector switch,
a slight pause is required in the straight up or neutral
position, to assure good centerinq. This pause will allow the
fl-oat air to dissipate and the spindle to settle evenly before
the clamp cylinders engage.

NOTE: DO NQT.PIILL KNOB TOWARD YOU DURING CENTERING. THIS IS THE
MOST COMMON CAUSE OF CENTER]NG ERROR.

Turn centering knob counter cl-ockwise to return fingers to trinrr
position. Appfy liqht down pressure on the spindte clutch lever
while pressing feed button to begin boring.
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rf you wish to check the bore size, a1low the rnachine to bore asufficient depth above the ring travel. Raise and hotd the feedshift l-ever illg neutral position, disengage spindle crutch, pushrruprr button. Arlow machine to return to itts rirrr up position.
check bore diameter, adjust if necessary and re-inserl tool,rapid travel down to job again; engage 3pindle clutch and pressfeed button. do not uncrarnp durj-ngr-tnis checking operationi
when cutter has completed boring operation, set down stop rod onthe back of the upper gear housing- to stop feed.The stop shourdbe set promptly after nachine finishes culting as the iirvertedstyle of the cutter head does not have a 1arg6 arnount of endclearance above main bearing bosses on some engine models.

After feed has stopped, lift spindle clutch lever, turn rowerknob, (600-18-2) clockwise until detent is contacied, press therruprt button to return the spindle to the top.
NorE: rf a cut of .005 or less, on diameter, is to be taken thefollowing centering procedure is required - turn float clampswitch to it's neuirlt position, in;" center spindle byusing a dial indicator attached to the cutter head. Thenturn clarnp selector to the right (clanp position).



AIR V6lV8 COMBTNATTON FTXTURE

502-r-728 Page: 23

CAUTION: HandLe bfock and fixture with substantial care and
guidance. A bTock hoist is required. MishandLing ot a heavy
engine bToek and tixture could result in the dropping of a
heavy piece and possible personal injury. BE CAREWL!

The Model 502-1-728 V6/VB cornbj-nation air fixture is a fast,
simple and universal system to properly and accurately hold most
60 degree and 90 degree V-type engine blocks for cylinder boring.

NOTE: The block must have the main bearing caps in place and
torqued.

Care must be taken to assure the side contact edge of the locator
bar is above the cap split surface. A pair of 3/8", L/2rr and 1-
3/L6tt spacers are provided for blocks with large nain bearing
bores, locate above the main bearing split line.
V BLOCKS
(Blocks with main bearing center lines no more than 1/2" higher
than the pan rail plane) are mounted with the 502-3-88 V block
frame in place. Select the 90 degree option placement of frame to
suit block length, or main bearing caps will interfere with
frame. Rotate frame 90 degrees by noving its shoulder screws to
alternate set of holes.

Y BLOCKS
(Blocks with main bearing 2-3/8't to 3-L/2tt higher than the pan
rail plane) are mounted directly on the fixture. Some Y-blocks
(GM 60 degree) have too narrow pan rails and sorne have too low
main bearing location which will require the use of the 502-1--15C
precision L-L/4 x 3 parallel set to raise and or support the
block. Use the shoulder screws from the V-block frame and hook
the parallels over the back of the V-fixture.
This fixture may be easily repositioned on the fixture support
assembly (without a bl-ock in place) to shift from the 60 degree
support surface to the 90 degree support surface or vice versa.
Trip lower toggle switch on control tower to switch float
capability from 6O degree to 90 degree surfaces.

F4 rnain base only: 2-L/2" (502-1-2LC) wear pads must be bolted on
top of the 4t' hrear pads when using this fixture at elevated
position. Remove only for largest blocks. (see page 25).

The 5O2-L-2LC wear pads are used for most automotive blocks.
These r,lrear pads must be removed to accommodate large blocks
including the Ford Super Duty Truck Series, the Caterpillar 3208
and the International V 401, 446, 549, and 550 series.
On F2 main bases the fixture will rest on the 4tt vtear pads.

CAUITION: Extreme care must be taken by operator whenever
handling Targe bl-oeks. Large hlocks may cause fixture to tip
when fToated too far outward. We recommend Teaving hoist at-
tached trhen moving these bLocks. Large bTocks shoul-d be Titted



from the bTock band
handler assembTy on

surface. DO NAT use
these bl-ocks.

Paqe z 24
the 502-L-95 bTock

NORMAL OPERATION PROCEDURE:

The normal- operation procedure on small-er V blocks is to first
attach the block handler assembly on to the bl-ock rnaking sure the
carn rifters are COMPLETELV engaged and that the lift noot is
approxilltately centered in block lengthwise. Pl-ace the 502-I-B2M
locator bar assenbly thru the main bearings and hoist the bLock
into the fixture. Pulling the block towards you, with the locator
against the positioners, will prevent jarnming in the sLot of the
guides during the loading and unloading operation. After locator
bar is engaged in the positioners, pivot btock outwards as you
lower it.

Make sure the block is firrnly seated in place and not resting onpan-rail burrs or other interferences. Accurate seating can itso
be a problem with extremery warped, distorted blocks. Another
eause of problems is failure to remove main bearing inserts. The
locator bar has a relief for blocks with a smaI1 main bearing or
sea1.

Activate locator bar clamp by switching the upper toggle on the
control tower-

warped or distorted blocks may require leveling of the deck
surface in the long direction. This is possibre with the hand-
screbt assembly in the left-hand bar positioner. Disengage the
locator bar clamp and slide the locator bar to the far rightposition. Reactivate the rocator bar c1amp. Raise or lowei the
handscrew as required. For the non-adjustable posit,ion sride
locator bar to the far left. (see illustration next page).

Depress the valve button in the control tower and push fixture
back into bore position. There is a guide block (502-1-105)
attached to the bottom of the fixture to aid in guiding the
fixture alonq the support ways. Lack of air float support wirL
indicate you are moving off the center of the support vrays.
operate the block clamp arms, bore, and pu1l fixture back to the
load position while depressing the valve button. Lift the block
with the block handler, turn the block 1-80 degrees and reload to
dupricate the operation on the other bank. use upper switch on
control tower to release locator bar clamp fingers.
For safety, the air froat wilr cease when the fixture is at it,s
outer linit of travel, using the 5OZ-L-ZTC wear pads.

Use lift hook 502-1-1-03 to lift V6/Ve fixture from main base.

BORING LARGE TRUCK BLOCK
The F-2VB Boringr Machine has the capacity to bore truck engines
such as the in-line Mack and the in-line GMC series 2L. It is
necessary when boring these large blocks to remove the wear pads
(5O2-l--21) and place the block directly on the main base
(502-1-20). The blocks are then bored per instructions.
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502-8-1E
WEAR PADS

502-8-2E
F_4 MAIN BASE

502-1-21C
WEAR PADS

WEAR PAD
MOUNTING DIMENSIONS
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(
TO ADJUST LOCATOR BAR MTH ]T{t
HAND scREw sLrDE BAR ro nrr ien
RIGHI.

TO USE LOCATOR BAR IN THE
NON-ADJUSTABLE POSITION, SLJDE
BAR TO T}IE FAR LEFT.

IF NECESSARY, USE
APPROPRIAIE SPACERS
TO POSITION LOCATOR
BAR ABOVE THE MAIN
BEARING SPLIT UNE.

USE lHE HAND SCREW TO
LEVEL THE BLOCK IN
THE LONG DIRECT'ION
IF REQUIRED.

PRESS BUTTON TO
AIR FLOAT flXruRE
IN AND OUT ON RISERS.

CLAMP FINGER
SWTCH

a

TOGCLE SWTCH TO

SWITCH AIR FLOAI
FROM 60' FLOAT PADS
TO 90' FLOAT PADS.

RUBBER BUMPER
(oPTtoNAL F-zMB)

SAFETY
ERACKET

so2_1_728
v6/v8 FtXTURt ASSEMBLy WtTH AtR FLOAT

BORING MACHINE APPLICATION
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PROCEDURES FOR BORING FORD 28OO qc V-6 AND

GM V*6 qI{ATION CYLIIIDEJ BLSCKS

Cutter heads that clear main bearing bosses of these blocks are:

6AA-2 Stub bar 6-L/2" long
600-8-8A Stub bar 3r long
600-8-6 Bl-ind hole cutter head
502-13D Short production stub bar

NQTE: Production cutter head, part #aoo -B-4, will not clear
main bosses of these blocks. New production cutter head, part
#6oo-8-4c, will clear nain bosses with offset tool #Loo-zg-7(see next page).

6-r/2ff stub bar cannot be used on F2 main base . 6-L/2r' stub barcan be used on the F4 main base, provided: The 2-j-/'2rr wear padsare removed, and the left 4jl_wegg_feq is turned 1Bo degrees.
cAUTroN: After turning wear pad, drill_ and tap new hores in the
main base to secure the wear pad in this position.

rf 3fr long stub bar, brind hol-e cutter headr or #5o2-r3Dproduction stub bar is used, place fixture on 2-r/2'r hrear pads.
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V_6 FORD PINTO BORE

V_6 GM CITATION BORE

V_6 FORD PINTO
MAIN BRG. BOSS

V_6 GM CITATION
MAIN BRG. BOSS

FORD & GM CITATION V_6 BLOCK MAIN BEARING
BOSS INTERFERENCE ILLUSTRATION
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-l-77--7--/-

600-8-4c
PRODUCTION CUTTER
HEAD ASSEMBLY

501 - J1
STANDARD
TOOL BIT

100-29-7
OFFSET
TOOL BIT

200-21-38
CENTERING FINGERS
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CHAMFERTNG
A special toor- is avairabre for chanfering- tool nay be set byeither inserting in the head ana apfio*i*it.ry setti.ng or pracingin a rnicrometer, and set approxinately .100 over the bore size.charnfering can be done eiiirer by using 

"ron, 
feed ana-rereasingwhen adequate chamfer has been aevetof,eo o, by use of the handfeed.

chanfering nay 11rg be sirnply done most effectively when anoptionar moder cH-3 abrasiie toor d.riven by a drilr motor. Thismethod wirr not require borinq uar-ana-Jeverops a smooth burrfree entry for rings.

& HEAD

501-64C
ABRAS I VE
CONES
(MtNtMUM

cH-3
CHAMFER I NG

TOOL ASS'Y
50 I -64

(oPr I oNAL )

ORDER

oF s)



cQUNTERBORTNG
Counterboninq will oftenblocks, and freguently aorder to properly seclre
NOTE: Use hand feed.

page: 30

be required in re-sleeving larg,e enqinectose tol_erance must te niint"i;.;"i;""the sleeve installation.

Most diese] Ufo"X
wet. sl-eeve against the counterbore and at the same

the lip of the
time, J-ocation
fir -

that:

of the sleeve is deterrnined by the opp"i and rower

This reguires a good dear of caution to determine
l-. Counterbore is paralLel to the top deck.
2- counter bore is, exactry square with the concentric upper andlower deck bore fit diam"i"r=.
counterboring-may be best accomplished by the use of an optional1rr travel dial inaicato, .r*"*-O-iV,-iol_iar

503-t 4-t I

I ND I CATOR
ONLY

OUTER SP I NDLE

50J- I 4-64
HOLOER

50J- r 4-2
PIN

503- I 4F
DEPTH DIAL INDICATOR

(OPr toNAL)



Counterboring conrt Page: 31
To counterbore to a cl0se tolerance depth, carefully hand feedthe RF type cutter bit down until the lutief ig =riintry touchingthe block surface..Adjust the dial_ reaaing to ,zero,, and handfeed cut down to within .oo3r' to .oo7n of desirea aeptn. checkthe exact depth of counterbore at.this point ;iih t;;, depthmicrometer and hand feed thg.remaininq hgptl required by readingthe proper number of graduations on tfre-iiraicatoi.----
The.dia| depth indicator cramp is manufactured with spring pinsso it will compensate for the weignt oi- tne spindl* .r,o a1r.owvery accurate depth control. rt miy be clampeh into any posiiio'within the rnachine's spindle travel.
NorE: t/4 turn of the right hand cramp screw is sufficienttightening force. inis wilt arrbw the collar to slip onthe column, (after pins retract into cor_lar),if the colr_aris inadverrently reit in wrong p"=iii""-il;i;;- normalcycle boring operatj_on.



Page: 33

Turn the spindle, and the indicator now wiLl read the total run-out. This will be exactly double the distance is out of center.
To clean up ? bo5e, it will be necessary to set the tool aboutthe amount of this run-out in addition to the basic bore sizem9?lurg. rf you bunp the spindte unit 1i9ht1y with your hand you
"+1+ 

f ind you can easily reduce the readi.q io 
'"".r'i,2sr.s,, 

formininum stock removal.

simirarly if the bore is substantially out of round or has scoredr,vear grooves, you may move the spindle so that you get twomaximum equar dial readings at tlre opposed targri poition of theout of round.

Achieving this you will find the bore will clean up on a slightlylarger diameter than you measure at the maxi*.r* oul of roundarea.

Turn switch to.clamp when you have the proper dial reading,remove the indicator, proceed with the Loring as usuaI.

If v"l wish to check the squareness of the bore face, reset thedial indicator lever for ttie proper travel direction'and aajustthe spindle and indicator to conlact the surface above the bore.Rotate the spindte to check out of square.

Remember, if you wish to correct out of square with shims underthe work piece, you wilr have to use a shirn proportionaterylarger (as the support points are to the indicalor travelextreme) than the out of square reading.
DEPTHS OF CUT
Proper cutting speeds are arranged so that the high speed range
Y+11 rapidry take cuts up to .oaort on diameter - up to 4'diameters.

Cuts that are taken over this size should be run on low spindlespeed to prevent excessive tool wear. Heavier cuts up to .260rr ondiameter may be taken on Iow speed.

STUB BORTNG BAR
Heavy cuts up to .150 on the diarneter can be rnade with the stubboring bar using the low spindle speed.
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TOOL BIT SHARPENING

CAUTION: EYE PROTECTION I,IUST BE WORN WHEN SHARPENING TOOL BITS !

The performance of your boring bar and quality of work it witl
do, is almost entirely dependent on the care of the cutting tool.
It is the most frequent cause of size and finish problems in
boring.

To sharpen the carbide bit, insert the tool holder in the
sharpening jig slot. Place the jig over the pin provided on the
SJ4 and sharpen bits on small dianond wheel provided on the motor
shaft. Always make sure you sharpen the tool on the side of the
diamond wheel that is running toward the top face of the bit..
Sharpening the hrrong side can readily chip the point. When
sharpening, use very light, pressure, movinq the tool back and
forth across the diamond wheel,to improve cutting and prevent
grooving of the diarnond wheel. After sharpening a number of
times, dress excess steel away from the carbide with a grinding
wheel.

Dress steel avray from the carbide and grind away unused portions
of the carbide lands to allow faster diamond wheel touch up. This
will also be convenient in the event a small fracture occurs in
the carbide, and will reduce $rear on the diamond wheel. The top
surface will crater .010 to .O1-5 back of the tip with
considerabl-e boring, so the tip should be occasionalty dressed
back .O2O to .O25.

CAUTfON: See sheet for tool sharpening requirement.

Diamond wheel is designed for carbide only and is not intended
for rapid stock removal. steel tends to load it. A tool bit used
for aluminum boring should never alternately be used for cast
iron or stee1. Iron weld on top of the bit will cause a rough
finish on aluminum work.

CAUTION: Do not attenpt to dress or sharpen the top of the tool
bit. Grind or dress the front and sides on1y.
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502-9-9F
I ND I CATOR ONLY

502-9-9D
GOOSENECK SHANK

502-9-9E
BODY CLAMP

502-9-9A
DIAL RUNOUT INDICATOR ASS'Y

The #502-9-9A mechanical dial run-out indicator may be used forchecking and if necessary for correcting the centeling or boreconcentricity: rt may also be used for checking face squarenessof the work piece to the boring spind.le.

The principle use in checking centering wilr be for enginesrequiring an absolute minimum oversize, particularly whenirregular rilear and score areas can be found

To use the indicator, simply place the gooseneck shank in the
gplit bushing provided and insert the appropriate size toolholder. The indicator may be used on any- styre of cutter head.

center the spindle by normaL use of the centering fingers.
rurn froat cramp switch to neutral or straight up position.
Now raise the spindle out of the bore and insert the indicator.
Make sure the indicator lever is set properry so the dial willtravel in the right direction.
Lower the spindle and adjust the indicator mount with either
gooseneck, or tool- holder lock screlr so the probe makes contact.
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CARE OF DIAMOND WHEEL

ff the diarnond wheel is handled with care ityears of service.

page: 36

will provide many

A abrasive stone is furnished with your diamond wheer for use inhoning the face of the wheel. you sirourd use this stonefreguently to remove the partictes th;i tend to load this wheel,otherwise you y+11 not pr6ouce the keen edge on the toor thatallows the rnachine to bbre accurate holes with a fine surfacefinish.

TOOL LTFE

with toots sharpened to a precision edge, it should be possibleto bore approximately 2o oirersize cyriiders on high speed.
This applies to most American passenqer bores under 4' provi-dedno hard spots or foreign materiats .i" in ine 

"vii"a"r=. The samenumber of sleevi-ng cuti can be made on low speei, witnout furthersharpening. provided the tool has an origi""i-r"1"'-ia9".
Two grades of carbide too] bits are availabre:
R8 toor bit: A tough grade of carbide for heavy and interruptedcuts and general boring.
R]- tool bit: A harder carbide with better wear characteristics,to be used for normar boring with improved toor-life. Suggested for production re-boii"g.

CENTERTNG FTNGERS

q!I4NGING OR INSTALLATION OF CENTERING FINGERScAUTroN: Motor must ne turned @ clutch lever mustbe in the up detent position dirring any centeringfinger operation.
centering fingers can be taken out by sinpty rotating thecentering knob cl-ockwise until ringeis can be removed. when theyare replaced or reset in the cuttei headrthey should be replace&in. the -respective numbered srots and the centering knob firstrotated clockwise and then counter crockwise to i"="r" thatfingers enter pinion teeth simultan"or=ly.
CENTER ACCURACY CHECK
centering fingers should be kept adeguately accurate to centerthe new bore within .002r' of the cen€er of the r^rorn hore.centering fingers can be lapped periodicarly to obtain nearperfect centering.



Centering Finqers conrt
Center Accuracy Check

Page: 3Z

Periodically check the centering fingers by boring a hole andthen without unclamping the spiiare ;;i;, -xtend f.he fingersagainst the wallr."ire"iing to see that each finger tip will locka .o0r.'' shirn. ]f trre fingers wirr ""i a"-tiir","in"y Jnouro neltlqgo by rotating them 5ack and fortn- in this test bore whileholding the fingeis against the wart. rf this aoes not guicrrybrinq contact ana preJ=,rt. to alr tne iingers, it, wirr benecessary to dress carefully the high finger or fingers with afile and repeat the lapping process.
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IMPORTANT

MAINTENANCE

LUBRICATION

F STYLE

The F style Upper Housing Unit should be repacked with a mixture
of 4 parts grease to 1- part oir. For qrease use union oil - uNoBA
F1 or F2 lube, Mobil oil- - Mobili-th A.w. Grades l- or 2t chevron
Durolith EP1 or EP2r or any equivalent Lithiun Barium Grease. For
oil use union oil 3i-5 Klondyke, union orr - turbine oil 68, or
any SAE 1o (non-detergent) rnotor oil. Repack approxirnately every
25,OOO boring cycles. When this grease is changed, the Upper
Housing Lid should be removed and the original lubricant- entirely
removed.

The Upper Housing Spindte Drj-ve Gear Bearing should be lubricated
MONTHLY, by adding a few drops of three and one oi1, or union oi]
- union 75, or a very right spindre or sewing rnachine oil (Iess
than S.A.E. 5) to the beari-ng. Add by removi-ng the srnall cover on
the front of the upper Housing and add lubricant to take up nut
area between the clutching teeth.
The lower gear box oil 1evel should be checked MONTHLY. Check by
removing 7/8" diameter snap plug and pipe plug on the right side
of the spindle base, oil lever shourd be just up to the bottom of
this hole (see illustration).
CAUTION: When adding oil for refilling, DO NOT OVER FILL.

change this giear lubricant every 40rooo boring cycles. use union
sAE 90 Murtipurpose gear rubricant or any equival-ent sAE 90 gear
lubricant.
If your F style machine is operated on a continuous basis, grease
fittings at the top of the Spindl-e Unit and at the bottom oi Feed
screw Drive, should be lightry lubricated. daily, or less often if
the machine is not used continuously. Lubricate with UNOBA Fl- or
F2 lubricant, Lubriplate #993OAAA, Mobil oil - Mobilith A.W.
Grades 1 or 2, Chevron Durolith EP1 or EP2, or any equivalent
Lithiun Barium Grease.



Lubrication, F Style con't
fnner spindle - GREASE LUBRICATED, These spindles
back ring, between the inner and outer spindle on

Page z 4L

have a throw
the lower end.

a
X

See page (76)
MAINTENENCE - Add two or three drops of, Union oil 31-5 Klondyke
oi}, or any SAE #l-0 oil (nondetergent motor oil) WEEKLY, and one
shot of, Union oil- - unoba Fl- or F2 1ube, Lubriplate #93OAAA,
Mobil oil - Mobilith A.W. grades 1 or 2, Chevron Durolith EPL or
Ep2, or any equivilant lithiun bariurn grease nonthly, to the hole
in the spindle keyway. ff the inner spindle is removed clean the
lower tapered bearing and repack it with the same grrease' a light
coating of grease should be applied to the middle bearing at this
tirne also. (Do not fill cavity between these bearings with
grease).

Inner spindle - OfL LUBRICATED, These spindles wiII have an oil
seal between the inner and outer spindle on the lower end, See
page (78).
llaixfffnUCn - Add two or three drops of, Union oi1 315 turbine
oil, or Union oil Klondyke oj-I, or any SAE #1O oil (nondetergent
motor oil) WEEKLY, to the hole in the keyway in the outer
spindle, oT if there is no hole in the outer spindle' remove one
of the upper qear box spindle mounting bol-ts and add there. If
all oil 1s removed from the spindle, add approximately 1 pint of
the same SEA #10 oiI through the hole.

Main Spindle surface should be cleaned with with Kerosene weekly
and oclasionally a Iiqht weight oil applied to prevent excessive
dryness.

Grease fitting located on the clamp arm cam body should be
lubricated monthly.

Disassembte hand feed assembly and lubricate bronze bushing and
bevel gear shaft with UNOBA Fl- or F2 lubricant, Lubriplate #glO
AAA, M;biI Oil - Mobilith A.W. Grades 1 or 2, Chevron Durolith
Epl- or EF2, or any equivalent Lithium Barium Grease. This should
be done once every 6 months.
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I,ITCRO},IETER

-Yotf boring microrneter, as with any other measuring tool, shourdbe delicately and with care to be issured of the gieatestaccuracy. Particular attention should be paid to inserting thetool in the micrometer without alrowing tool bit to snap intomicrometer anvil. care shourd be used in the method or iightivlocking the tool bit before tightening.
After a period of use you will note that the tool bit will forcea depression in the nic. anvil. This, of course, will result inthe inconsistent sizes, particularly after resharpening the bit,,Periodically we would relommena turiring the anvil srightry ana
llnaflY end for end so that a flat suriace is expos"A to the toolbit tip

ANVI L LOCK

SCREW
LOCK SCREW

TOOL

HOLDER

M I CROMETER

SP I NDLE M I CROMETER

ANVI L

M I CROMETER

SLEEVE

M I CROMETER
HEAD

TIP OF TOOL BIT

SPANNER WRENCH

AGAINST THE ANVIL ASS'Y.
AND LOOSEN THE LOCK
SCREW, SLO\ilLY ALLOWING
THE TOOL HOLDER TO

MOVE BACK MAKING
CONTACT WITH THE
MICROMETER SPINDLE,

SPECIAL MTCROUETER INSTRUCTTONS

(For optional capacity to Bil dj_arneter)
For setting FA-2AVB micrometer to high and row reading usingmicroneter with a 2.90r to 6.00rr reading.
CAUTION: The standard for your FA-2AVB bar is set. Do not changre

.:!at, except when it is necessary to recalibrate the
rnicrorneter, then the standard snould be reset to matchthe micrometer.

To bore fron 2.9o to 6.o0, place standard in the micrometer andadjust the ruic. anvil so that the mic. reads 6.00rr.

NorE: Read directly as shown on the micrometer sLeeve.

ro bore from 4.9tt to 8. ort place the standard in the micrometer
and adjust the mic. anvil- so that the mic. reads 4.0r. The mic.reading is 2.9rf to 6,on and witl now actuarty gauqe toor from4.9tt to 8.0". when the nic. is set for larger nores, remember thebar will bore 2,t larger than the rnic. reads.

TOOL HOLDER
WRENCH
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* GREAST

I AccESS HoLt
FOR FIED SCREW
OR IVE GREASE
F i TT 1 NG, MUST
BT GRTASED DA I LY
TO PRIVENT CEASf_UP
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D I SASSEMBLE
HAND FEED ASS,Y
AND GREASE ONCE
IACH 6 MONTHS

X

A
3-lN-l

2
CLEAN W I TH
KEROSENE &
LIGHTLY OIL

c
ACCESS HOLT
OIL LEVEL
CHECK
(sAE eo orL)

ACCESS HOLES
FOR HAND FEED
BRACKIT SCREWS

LUBRICATION



WATER DRAIN USED
L rL987.

ON MACHINES MANUFACTURED AFTER

502-35- I 7C
LOCK HOUS I NG

BLEEDTNG WATER OUT OF VARTABLE SPEED ACTUATTNG CYLINDER.

NorE: rf air suppry is hiqh in moisture, water can accumulate inthe variable speed. actuating cylinder. This water ".r, "ao="malfunction of the variable-sp-ed. system.

water can be removed by attaching hoses to the three breednippres under the cylind.er. Turn off the air suppiy, loosen thebleed nipple, then turn on the aj-r suppry and acluiie tnecylinder. close the breed nipple aftei-the waLer is removed.
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SEPTEMBER

502-35- I 5D
P I STON N I PPLE



Main spindle bearings are tapered split cast iron rings herd inseat by the adjustment nut. Tension on the bearings is normalryadequate requiring no adjustrnent for nany boring 6y"r"r.
The upper bearing is preloaded in prace by a Bellevilre springwasher, below the adjustment nut. rnis ad]ustrnent snoura oechecked after the shiprnent of the rnachinei since srtocr to themachine during shiprnent may resurt in some setting of the spring.
cAUTroN: caution should be used. in ad.justing these bearings inorder to avoid a too tight spindle which only seives towear out the machine and make control operationdifficult. rf it should be necessary to adjust, seenext page.

ADJUSTMENT OF OUTER SPTNDLE
Page: 44

SP I NDLE

BELLEVI LE SPR I NG

WASHER INSTALL
AS SHOWN

UPPER OUTER
SPINDLE BUSHING

OUTER SP INDLE
NUr (2 REO',D)



Page z 45

l-. Run spindle down approx. 4rt
to 6rr loosen the #B-32
screw & loosen all ouLer
spindle nuts (SOO-77 &
s02-35-27 )

2. Tighten the lower bushing
(502-35-26) by tightening
the outer spindle nut
rnarked I , until 10 to 15
lbs. of effort is required
to operate the hand feed
handle. Lightly tighten #e-
32 set screw.

3. Repeat this sequence (2) on
the upper bushing, by
tightening the outer-
spindle nut marked 2 ,take care that the hand
fged operates only slightly
tighter or 15 to 20 Iba. of
effort is required to
operate feed handle.

4. Traverse the bar at al1points of travel and make
sure the hand feed works
easj-ly. Spindles are ground
slightly tapered to secure
nax. rigidity at lower
limits of travel.

5. Spindle adjustment may also
be checked by hand feeding
the spindl_e down and
pulling the slack out of
feed mechanism by pulling
down the upper g,ear
housing. pressure required
at tightest point is
indicated in chart below.

QTVI T
J I I LL

MACH.
PRESSURE

REQU I RED

FA-2AVB 50 Z5 LBS

OUTER SP I NDLE
NUT

FELT WI PtR
BEAR I NG

RETA I NER

OUTTR SP I NDLE
NUT

LOAD

SPR I NG

OUTER

SP I NDLE

BUSH I NG

OUTER

SP I NDLE

#8-32
SEI
SCREW

SP I NDLE
BASE

0tJrtR
SP I NDLE
BUSH I NG

_ BRG, CARR I ER

9orr.. sP rNDLE
NUT

SQUARE R I NG

(sPR tNG)

ELT OI LER

SQUARE R ING
(wtPER)

WIPER RETAINER



rn order to recheck the friction on the spindle it isnecessary to crank down aqain to create blcklash.
6- Avoid excessive tension on upper outer spindre nut 2otherwise toor bit dragback mlrks wirl aipear i-n bore.
7 - Excessive Lightening of the outer spindre nuts wirr causestrain on feed gears and cause spin&te to have an auainie,excess resistance.

This machine is equippea w:ith anti-friction bearings at the topand bottom of the inner spindle.

.rt i: very important t9 properly adjust the preload of thesebearings- rhe hrrong aaju3tment can ieduce ueiiing-iii" or destroythe bearings.

Jlre lgarings are.correctly adjusted when a down force of 50 to100 lbs. on the inner spinate-will move the innei-spinare .ooo2to .0007 0ut of the outer spind.le, sEE rLLUsrRATroN BELOW.

ADJUSTMENT
l-. Remove two screws and smarl cover on the front side of theupper housing.
2. Remove the stop screw restricting the up travel of the spindreclutch lever and move the lever to full up positi-n (Seedetail J). Rotate the spindle approximaEeiy' t/z turn ahray fromthe detent.spring. posiiion the-lool holder slot to the rear.3. rnsert a pin (diameter .i-go or ress) in on" oi trre notesprovided in the o.D. of the tgke up nut. (see rnner spindleNut). HoId the spindle knob with one hand and turn Lhi take upnut to the left (clockwise). You will note the nut ratchets innotches as you take up. Take up untir nut tighta;; up and backup 3/4 to t-7/2 notches. Check for the .0002 to .oooz movementas stated before.
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CAUTION: Be sure the detent is in
the notches-

a notch, not nidway between

4- Reprace the cover. Readjust the spind.le clutch control stopscrew-

OUTTR
SP I NDLE

D IAL
I ND I CATOR

CUTTTR-HEAD

50 - t00 LBS
DOWN FORCE
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SP I NDLE STOP DETINT ADJUSTMENT

THE PURPOSE OF THE DTIENT IS TO STOP THE SPINDLE FROM TURNING WITH THE

TOOL BIT FACING THE MACHINE OPERATOR.

CLUTCH

SL EEVE

PIN

DETENT
HOLE ---., t/t6"

TO

| /8"

CLUTCH
SLEEVE
PIN

r:.
! Horr

L-

502-2- r 9R

PLTJNGER

502-2- I 9Q
CARR I ER

502-2-t 9E
JAM NUT--T\

502-2-t9P
CAP

502-2- r 9D

SPR t NG

UPPER HOUS I NG

t ,2oo/t
REF. TO

HE I GHT

CLUTCH

, t90
PIN

FROM

TEE TH

(r)
(2)
(3)

(4)
(s)
(6)

PLUNGER DETINT ASS,Y
502-2-l 9A

TO SET PLUNGER DTTINT I N POST I ON

REMOVE PLUNGER DETENT
RA I SE CLUTCH LEVER TO UPPER DETENT POS I T I ON.
INSPECT CLUTCH PII'I THRU DETENT HOLE ]O BE

suRE TOP OF PrN rS ABOVE CENTER OF HOLE (SEE
ABOVE V|EW) REPLACE PrN lF lT lS BELOW q
SCREW IN PLUNGER DETENT UNTIL IT TOUCHES PIN,
TURN PLUNGER J/4 rO I TURN BEYOND ]OUCH POSITION
TIGHTEN JAM NUT AGAINST GEARBOX.
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UPPER HOUSING BACK FEED ADJUSTMENT

TO ADJUST THE FEED SCREW PLAY TN THE UPPER HOUSTNG

First loosen and back off approximately 1,/L6rr the three round
head screrrs around the feed screw, in the upper housing. Then
loosen the three adjusting screw lock nuts, then adjusting
screws.

Alternating between each screw, turn the adjustingt screws, evenly
in, until you have compressed the spri.ng washer, (a11 screws must
be turned in the same arnount ) .

NOTE: A liqht touch is required in adjusting this bearinct
clearance. Spring should be flat. but no more pressure
than is required to flatten spring should be used.

Turn adjusting screhr back I/4 turn to allow for running
clearance. HoId adjusting screw with an allen wrench and lock
them with lock nut.

Run motor with lower qear box engaged, so that the feed screrd is
turning, to center bearing retainer. Turn off motor, tighten
evenly the three upper round head screws.

SPINDLE CLUrCH CONTROL LEVER ADJUSTMENT

Check spring plunger body to see if it, is flush with lever (see
illustration below). Loosen the stop screw lock nut then the stop
screw. Raise the control lever till the pin in the spring plunger
is is just touching the edge of the carrier as shown in the
illustration. Set stop screw so that the lever will not go any
higher. Lock with lock nut.

STOP SCREW
( sP r NDLE CLUTCH
LEVER)

SPR I NG PLUNGER

BODY FLUSH
WI TH LEVER
SURFACES

SPR I NG

PLUNGER

LEVER

SPR I NG

PLUNGER PIN
JUST TOUCHES
HERE

CARR I ER
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RAPID RETURN ADJUSTMENT

IF IHE SPINDLE UNII SHOULD EVER FAIL OR HESITATE TO RETURN TO THE TOP

OF IT,S TRAVEL WITH THE UP TRAVEL ENGAGED, THE FOLLOWING PROCEDURE
MAY BE USED TO ADJUST THE RETURN 'TRAVEL CLUTCHES,

I, REMOVE SIDE COVER ON UPPER GEAR BOX.

Z, RUN BORING SPINDLE DOWN APPROXIMATELY 6 INCHES OR MORE.

3, LOOSEN LOCK NUT OF CAM LEVER SCREW IN SHIFT LEVER, BACK OFF SCREW.

+, FIND NEUTRAL POSITION OF SHIFTING LEVER BY ROTATING TEED SCREW, WHILE

HOLDING IN CAM BLOCK. NEUTRAL POSITION MUST HAVE FAST DOWN CAM BLOCK

PIVOT ARM FULLY ENGAGED WITH FAST DOWN PIN AND PIN AT FULL DEPTH IN

5OO-I CLUTCH SLEEVE GEAR,
5, PIN IN SPRING CARTRIDGE ASSEMBLY SHOLD JUST TOUCH SHIFT LEVER, WHEN

SHIFT LEVER IS IN NEUTRAL. ADJUST BY LOOSENING LOCK NUT AND TURNING

CARTR I DGE .

6. LOOSEN HOR I ZONTAL LOCK I NG SET SCREW OF TUMBLER ASSEMBLY AT TOP AND

BACK OF UPPIR HOUSTNG (SEE TLLUSTRATTON).

SHIFTING
LEVER ING

CARTR I DGE

PIN JUST

TOUCHES I N

NEUTRAL

TUMBLER

ASSEMBLY

LEVER
SCREW

PIN

PIVOT
ARM

CAM

BLOCK

TUMBLER

ASSEMBLY

LOCK I NG

SEI SCREW

SHOW\ IN
NEUTRAL

POSITION

POS IT ION

CAM LEVER

ADJUST I NG

SET SCREW

PIN

SPR I NG
CARTR I DGE

CAM

LEVER

SCREW

LOCK

NUT

SHIFTING
LTVER

SCREW

JUST
TOUCHES
IN

NEUTRAL
POS IT ION
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Rapid Return Adiustment conrt

7. Adjust tumb]er shaft so that crutches do not chatter when
shift lever is in neutral. Clutches should start to ratchet as
the pin in spring cartridge is raised approxirnately r/32, when
lifting the shift lever. If clutches ratchet after the pin is
raised more than a L/32, reset tumbler lower, by turning
vertical set screw inward, which will result in a deepei
engagement of clutches.

rf crutches ratchet in neutral or before pin is raised j./32,
reset tumbler higher, by first backing off the verticar set
screw in the top of the gear housing, then force the tumbrer
up with shift lever. Use the adjusting set screw to reset
tumbler.

8. Tighten locking set screw to relock shaft. Check to see that
adjustment has not been changed by the locking set screw.

9. Readjust cam lever screw in shift lever so it just touches the
cam lever when shift is in neutral, lock with itrs lock nut.
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BELT REMOVAL
Run spindle RpM up to itrs highest speed.

cAUTroN: Disconnect alr power before proceeding.
Remove the shroud by removinq the six round head screws and threerubber gromets - Remove the four hex head cap scre!,rs in the motormounting plate.

carefully lift the motor straight up. care must be taken whenremoving the motor because the-,rpp"i half of the pulley mustslide out of the lower half at tiris tirne and can bind.
Remove the RpM sender and itrs mounting bracket from thebearing carrier by removing it's two r6una head machine

housing
screws.

slip the belt over the lower half of the drive pu11ey. (Beforeremoving the driven pulrey, note the height oi [h;-i;r"r harf ofthis- pulleyr so it cln be-replaced in the same place. Loosen thedrawbolt located on.top of_tire proximity wheel ind tap rightry 
"nthe bolt to loosen itrs coll_et. Fold the be]t around the pulley.

Remove the driven pulIey assembly and belt, from the motor gearhousing. Pl-ace a wooden wedge belween the pulley faces to keepthem open, Then remove the belt.
BELT TNSTALLATTON

cAUTroN: Disconnect arr power before proceeding.
use a wooden wedge to open the pulley assembly (care must betaken not to damage the purley taces-;. Fold the bert around thedriven pulley. slide the drivin pul1ey, and belt, onto the pinionshaft and set to ol-d heigrht. riglten lol-l-et bott to 1,L2 inch Ibs.(10 f!-. lbs- ) or flatten the beileville washer, which indicateswhen the proper torque is applied.
NorE: Leave a min. L/L6.gap between hub of the driven pul1ey andthe top of the driven pinion shaft flange.
slip the belt over the rower half of the.drive pu1ley. careful_lylower the motor and upper half of the arive p"ri"v-iito tn" rowerhalf of dri-ve pulley, extra care must be taken to line-up the keyin the lower nlrr. 3ecure the motor mountinq ptaie-to'tn" motorgear housing with the four hex head screrr/s.



CHECK BELT ALIGNMENT
Page: 52

lg!?!. the pulleys and see if the ber-t runs pararlel (withinl/32) to the top surface of the motor gear hiusingr or mai_n baseupper deck. Adjust the driven pulrey ii not correct.
NOTE: rf case vibrates severely or if belt does not run all theway out on purreys in high and row RpM or if the furlspeed !?nge (100-600 rpm) is not being achieved, checkbelt alignment.

I,IOTOR PULLEY HALF REMOVAL
Reduce spindle RpM to its lowest.
cAUTroN: Disconnect all power before proceeding.

Remove the four hex head cap screws in the motor rnounting plate.carefully lift the motor straight up. care must be taken-wirenremoving the motor because the-upper half of the pulley mustsli-de out of the lower half at tiris time an can bind.
Remove the upper harf of the drive pulrey from the motor shaft,
by_ loosening the drawbolt located on tne bottom of the drivepurley, tap lightty on the bolt to loosen it's cotlet.

Slide the spacer and pu1ley half onto the motor shaft until thespacer touches the step in the shaft. Tighten the collet bolt toLL2 inch lbs. (10 ft.lbs. ) or flatten the belleville washer,which i-ndicates when the proper torque is applied.
carefurry rower the motor and upper harf of the drive purrey j_nto
the lower half of drive pulleyr-extra care must be taken to line-up the key in the l-ower half. secure the motor mounting plate tothe motor gear housing with the four hex head screhrs.
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VARIABLE SPEED DRIVE ADJUSTMENT

CYLINDER WTTH 2 ATR LTNES

If the spindle speed increases before it slows down, when the
sl-ow speed button is pressed, the following adjustnent procedure
may be used to correct this action.

NOTE: If the slow speed button is pressed rapidly, this will
always cause an increase in speed.

First remove the rear cover from the back of the spindte base by
removing its four screws.

Locate the regulator inside the back of the spindle base, the
valve with the knurled knob. Turn this knob all the way out, then
turn it in until you have 65-70 tbs. of air pressure or until the
tine for an increase in speed, from 1-0O RPM to 6OO RPM is
approxirnately 1-7 seconds.

VARIABLE SPEED DRIVE ADJUSTI'{ENT
OLD STYLE CYLINDER WITH 3 AIR LINES

rf spindle speed decreases when spindte is rotating, the
following adjustment procedure may be used to correct this
action.

First remove the rear cover from the back of the spindle base, by
removing its four screws.

Locate the regulator inside the back of the spindle base, the
valve with the knurled knob. Set to 30 to 35 PSI, er slightly
higher than previously set.
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R. P , M. SENDER ADJUSTMENT
REMOVE SHROUD FROM MOTOR GEAR HOUSING. CHECK CLEARANCE BEIWETN PROXIMITY
WFIEEL AND SENDER CLEARANCE SHOULD BE I/16'" IF NOT ADJUST THf CLEARANCE
BY MOV I NG THE NUTS OF THE SENDER ON THE MOUNT I NG BRACKET.

PROXIMIIY
WHEEL

N

-1-Dv

ADJUST I NG

NUTS MOUNT I NG

BRACKET

HOUSING BEARING
CARR I ER



Page:56

REMOVAL

Remove the motor assembly as described in belt renoval. Lift thebelt over the lower half of the d.rive pulley and rnove to theside. Remove the rear cover by removin| the four round tread capscrews.

Remove the four bolts hording end cap mounting plate to spindlebase, lower prate out of the way. Remove frow-cintrol valve onleft rear side of spindle base by looseningr itrs set screrir.
Disconnect air line F1-, R1, and cj- at cyrind.er. (see irlustrationbelow on how to disconnect rines from this type of fittinq. )Remove.the (3) cylinder mounting socket head screws. The riair
screhT in the center front position of the motor gear housing andth9.2 _L20 degrees away from it. Lower the pulrey actuatorcylinder out of the nottom of the notor greir hoirsing and removefrom the rear. cAurroN: cylinder is heavy and witl dtop whenscrerds are removed.

CYLTNDER DISASSEMBLY
Remove three flat head socket screhrs in the botton of the lockdrurn. Lift the lower half of drive pulley and piston out of thetop of the cylinder. Rernove the three socket head cap screws j.n
the cylinder. Disassemble the cylinder, rock piston, and rockdrurn from the_lock housing. Remove purley and bearing by pressingbearing out of piston.
NOTE: Care must be taken not to damage any of the rrorr rings whenreassembling.

COL LET
[/oroR

TUB I NG

REAR COVER

PUSH

SEC .

MOIOR GEAR
LTGRIS TUBI FITTINGS

TO D I SCONNECT
TUB I NG FROM LEGR I S

FITTING _ PUSH
COLLET WITH A
SCREWDRI VER THEN
PULL TUBING.

TO CONNECT TUB I NG
TO LEGRIS FITTINGS
JUST PUSH TUB I NG
INTO FITTING,
NOTE _ TUBING MUST
ALL THE WAY I N TO
SEAL TUBING. FIRST
PASSED A GRIPPING
R I DGE THTN THRU AN

HOUS I NG

SET SCREW

FLOW CONTROL
VALVE

END

CYL I NDER

O-R I NG.

SP I NDLE BASE
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cAUTroN: Disconnect ar-l electrical and air pohrer to boringmachine before attenpting any ,"pair=.-
NorE: rf excessive roads are imposed on your boring machine thefollowing occurs.

THRUST OVERLOAD

rf an excessive thrust load_ of approximately 3r000 pounds is
iTp?="9 on vour FA-2A'B machine ;br;el;-the threads of rhe nur(5oo-41-' section- A-A, HAND FEEDI irirr shear. This load cout_dtypically occur by either r.pi-'t"i""rirg o, feeding the spindleinto_the top of the block. rni= acciaenl could happen with thespindle either rotating or stati;;;;t:---
The effect of this will be for the motor to continue to run, withno feed or down traver. rf the machine conti-nues to run in downtravel, the drive spline wilr- re comfieiery pulled out of meshand feed screw wilr not turn. A sparl nut, 5oo-4r., is provided inthe tool box, in the event an excessive l_oad occurs.

1.Removetheshroud1soz-asffiingit'ssixroundhead
:::"::_:*^rI:: rubber sromets. iemove tn6 two ";;; pluss, inthe spindte base, "o.r"ring the acce=s norJ"-iJ iiil"nS;;";;";"bracket screws. Remove th6 two socket head cap screws to thehand feed bracket (5o2-35-3o). Remove Cne two-socket head capscrelds in the.cap (502-35-42), which aie crosest to the cover(500-96-7) - Lift the hand feed rracrei, along with the capattached, out.of the way. Turn out (counter 6tocrwis-; thebevel pinion (502-35-2gj. Be careful not to lose the twothrust washers {i-oo-r-g); beneath the bevel pinion. Rernove tnefour countersunk screws'and the housiil oealing 

"."ril,(502-35-13 ) .

2- Raise the assenbly, hold can block (5oo-43) to reft whire handrotating the feed screht counter clockwise. This wilr raise thelower assembly out of the splirr".-n"*ove the retaining ring{506-10), and press feed sreeve assembly (502-35-L2), offbearing soo-74). Back out set screw from bronze thrust nut(500-41-) and screw off nut, on reassembly, be sure to replacethe retaining ring with the bevel si-de up, and make sure youbort the hand feed bracket back in piace-without oinaing tnegear action.
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Rotary deceleration roads which stal1 the motormotor overload protection to drop out and can beby pressing the reset button in the rear of the

cAUTroN: Disconnect all electricar and air power to boringmachine before attenpti"g u"y ,"puirr.-
Remove the four hex head borts from the rnotor mountingr plate, andcarefully lift motor straight up. care must be taken whenremoving the motor because-the irpp"i-n.ir or the pulley mustslide out of the lower half at tire same time and can bind.
Loosen corlet bort, located on the bottom of the upper harf ofpulley, and tap lightly to roosen corlei, and remove pulley.Remove the four socket head cap scre*"-iro* the bottom of themotor mountj-ng plate and remove plate.

the above description and readon bel_t installation and adjustment.

NorE: Motor and-motor gear housing may be removed withoutdisassembly of ufper nousin{ 
"n6 r"ea screhr.

1- . ( Section A_A )Remove the shroud(5o2-3E-67), by removing it,s six round headscrews and three rubber gromets-.

Remove the two socket head cap screws to the hand feed bracket(502-35-30) - Remove the two sbcket neaa 
".p =-rlrs in the cap(502-35-42), which are closest to the cover (500-96-2). Liftthe hand feed bracket, along with in" 

""p attached, out of the$ray.

Turn out (counter clockwise) the bever_ pinion (502-35_ zg). Becarefut- not to lose the two tnrust-w.=tr"i, rioo:igl, beneaththe bevel pinion.
Remove the four countersunk screws and the housing bearingcarrier (502-35-13). Lift out feed screw r.or if upper housingis stil1 intact, hold cam block 6soo-a:) to reft and rotatefeed screhr (502-35-L3) counter ciockruise until feed screw isclear of motor gear housing

will cause the
corrected simply

machine.

NOTE: To reassemble reversecarefully the section
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Disassembly of Motor Gear Housi-ng. con't
2. REMOVAL OF FEED SLEEVE AND BEARING (Section A-A)

Remove snap ring (506-1-0), and press sleeve assembly
(502-35-12) off bearing. Back out socket set screw from bronze
thrust nut and screw off nut. Bearing may now be removed.

3. REMOVAL OF MOTOR GEAR HOUSING
To remove the motor gear housi-ng, remove the six socket head
cap screws attaching the motor gear housing to the spindle
base (three screws located on left and three on the right
side of motor gear housing).

NOTE: In reassembly, motor gear housing alignnent must be
checked after screr^t sleeve j-s in place before the
motor gear housing scre!{s are permanent}y locked. Use
surface plate over feed screw and spindle to
estabLish side to side alignment. In-out alignrnent
must be within .003rr and can only be done by
measuring.

4. REMOVAL OF DRIVEN PULLEY(Section B-8, Motor Gear Housing)
Assuming motor is already removed, Fold the belt around the
driven pulley. Loosen the collet bolt located on top of the
proxirnity wheel (503-4L-35) and lightly tap on the bolt to
loosen it's co}let. Remove the driven pulley assembly and the
belt.

5. REMOVAL OF ATR ACTUATING CYLINDER
See page 56 for pulley actuator cylinder removal and
disassembly. See pages 85r86,& 87 for illustration.

6. MO?OR GEAR HOUSING DISASSEMBLY (Section B-B, Motor Gear
Housing)

To disassembl-e the motor giear housing, remove eight socket
head cap screr.rs, and the screw plug located in the middle,
bottom of the l-ower gear box (502-35-8). Remove the retaining
ring (6059) from the driven pulley pinion (502-35-7A). Remove
the retaining ring (502-l-0-L6) and thrust washer (502-35-9)
from the feed screw drive gear (502-35-4). Tap both gear and
pinion lightly with matlet and the lower gear box wil-l
separate from the motor gear housing.

NOTE: If it should become necessary to remove the upper
bearinqs (500-60 or 5o2-35-L4) from the motor gear
housing. Be careful not to lose the preload springs
located under them, and reassemble with the preload
springs stacked in the same manner.
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A pressure swi-tch_ps2 (located in the reft top of the contror_panel) has normally open contacts that .tor" when the airlinepressure reaches g0- to 85.psi. As tong is the rine-p""r".,." isabove this, the nachine wiir operate. -ri tn" rine the linepressure shour-d farr below thi; value ine swit"n ""r,ircts open,
fiffiffi:?izing the entire conrror circuit and rherebt stopping rhe

f_his il a protective device to prevent
when there is insufficient air ires"rr"air clamp and air controls.

the machine from operating
available to operate the

Autonatic
positioner
Remove the

type machines
drive chain
chain guard

require
in order
and then

the removal of the toolto remove the sprocket knob.the connecting link of the chain.
Reassembly of lh"_chain requires the correct tirning of the stopi-ndent to the tool positioner cam (see pages 66 & 6z).

in sprocket 600-18-3, remove cutter head
remove draw bar and or centering rod.

FROM CONTROL PANEL

CAUTION: Disconnect aIl_ por,rer before proceeding.
Disconnect the thirteen out-going wires on the right hand side ofthe twelve pole terminal strip. Sisconnect the thiee power wiresfrom the starter, ground wire and the =".r"rr-"ir-ii;;=.
NorE: Before disconnecting any electrical wires or air rines,make certai-n they are properly coded for easy repracement.
Dj-sconnect umbilical cord frol contror panel, feeding alldisconnected wiring and ai-r rines out oi contror_ p.rr6r. Themachine spindre may now be separated from the conlrol panet.

SPINDLE REMOVAL

Remove cutter head. Remove cover 502-2-63. Remove the toolpositioner - chain guard, connecting rinr or chain, chain, andtoor positioner housing. For reassembly, see pages 66 & 67.

Loosen the set screw
force sprocket up to
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Remove 600-l-8-2 [""b, s€o-ri rnou,6o re-5-EpioEr.F by releasing
:ff1::ditr35f'"' You mav then '"*o'" the ariw iil; and,/or
unscrew the spindle clutch lever plop pin, rai-se lever to extremetop, which wirr alrow relnoval of the ctuntersunk screw, then thelever assembly may be removea.

Remove 502-2-48 spring, 502-2-47 bracket, 500-47 base plate,5a2-2-si' or sa2-2-sz ii"p bracket. n"*orr6 six screr= norai'q
ll5:r housing secrions togerher and tift off the Eoo-zzt upper

Remove 500-38-r-- shifting lever arong with 500-25 upper fastreturn gear yi!! ptungei and springl soo-: spindle clutch andkey, 500-r-4 barl nearing and tlke up ,pri"g,'-iil-;ule spring isreassembled properly), 5OO_1.9]e9ve g"lr, 5OO_2 feed nut, and500-8 or 5oo-8-1 reea gear with itis'inrust washer.
rf bar is in.a vertical spindle position, w€ suggest you pracesomethinq under. the spindie nose to prevent the-inner spindrefrom. falling out, their remove 5oo-5 spindle nut, Nut can bestarted off through adjusting ."""=*-tJte ano then hand turned.
500-6-L drive gear may be worked off along with 5oo-4 spacerwoodruff key.

fnner spindle may be rernoved now.

cAUTroN: Lubrication will run out when spindle is removed.
rf upper housinq is to be removed from spindre, the hex capscrews in upper housing should be removeh and nousing driven offspindle.

Heat on housing will sirnplify removar of this press fit.
Nut should be removed from the 5oo-2g shaft and shaft may bepressed out with gear.

5oo-7 lgrg gear with radi-ar and thrust bearinqs may be removedalong with oil sears. Extreme care should be i,aken when removinglong qear out of seal and seal out of housing. s"ir'i= fragileand garter spring will come out easily. when reassembring, open
ffil as long gear is pushed in to preient sprinq rron snippinq

NorE: on reassembly, thrust beari-ng has one race with a smarlI.D. which is mounted uup, in gear housing
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TOGGLE SWITCH

CONTROL FUNCTTON

a most convenient guide in the event ofyour. FA-2AVB, the following inform"ii""control actions.

ecr-rrc. control is described in canital tvpe, and the
flffi in lower case, so " dTFii""itv'iuv
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a control
describes the

THE
1-1_0

rHE

TgggLE swrrcH, 502-2_25, (sEcTroN
VOLT CONTROL CTRCUIT. WHE* OPENED,

B-B) OPENS AND CLOSES THE
THTS SWTTCH DEACTTVATESENTTRE UNTT

CLAIT{P SELECTOR SwITcH

THE CLAI'{P SELECTOR SWITCH TURNED To LEFT cLosES THE CTRCUTT ToFSV (FLOAT S9I-II9_ID VALVE) (PANEL LOCATTON, VALVE NTJMBER 2 FROMTOP). THrS NORMALLY CLOSED VALVE rS opENED, ALLOWTNG ArR TO FLOWTHROUGH THE ATTACHED REGULATOR, so2-27-i.7, AND THEN oUT THEoRrFrcE oN BOTTOM OF SPTNDLE UrVrr. (REGULATOR MAy BE ADJUSTED UpOR DOWN TO FURNISH PROPER LTFT FOR EASY MOVEMENT OF SPTNDLEuNrr) ' THE REAR oRrFrcE ALSo HAS A FLow coNTRoL vALVE FoR pREcrsE
ADJUSTUENT.

THE CLAMP SELECTOR SWTTCH, TURNED TO RTGHT, CLOSES THE CIRCUTT 'I,Ocsv (cLAuP sgllNgrD VALVE) (PANEL LocArroN, Top VALVE). THrsNORMALLY cLosED VALVE rs 6PENED, ALLowTNG ArR To FLow DrREcrLy roTHE TWO CLAMP CYLINDERS.

The cylinders rift two rever arms , so2-2-s, (section B-B),pivoting on the- casting rib to riit the arm , 5oz-2-4, whichexerts effort through washers and nut to the stud, soz-z-to.
FAST DOWN PUSH-BUTTON

THE FAST DOWN BUTTON WHEN DEPRESSED CLOSES THE CTRCUTT TO THEFDSV (FAST DOWN SOLENOTD VALVE) (PANEL LOCATTON, VALVE NUII{BER 3FRoM ToP). THrs NORMALLY cLosED vALvE opENs, ALLor{rNG ArR To FLowTo rHE HORTZONTALLY uouNTED CYLTNDER, 5o2-z-59A, (vrEw E-E) oNUPPER HOUSTNG.

The cylinder moves the camr5oo-43, forward alrowing the Iever,5oo-44, to lift the shift lever, 5oo-38-1, upward io neutral_position. The spring cartridge, 5oo-40 is'adjusted slightty above
ll:_"::t:"I position, so the lever will nor 5asiry iiise furrherr-nto up travel. Further forward movement of the "irn, 5oo-43,hinges_the pivot, 5oo-30-2, forcinq ttr" pin, soo-3o-3, into theslot of the sleeve gear, brakinq tfie feed nut so the machine willrapid travel_ down.

THE ABOVE I{ECHANTCAL ACTTON TAKES PLACE AS ATR PRESST'RE BUTLDS TNTHE ArR crRcurT, AND uPoN REACHTNG 75 psi cr,osni FanibuRE swrrcH#t (pANEL LocATroN, sEcoND pREssuRE swiTcn FRoM Top. ), wHrcH
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DROP OUT CTRCUTT.
FEED PUSH-BUTTON
DEPRESSTNG THE FEED BUTTON CLOSES THE CTRCUfT TO THE (FR) FEEDRELAY wHrcH sEALs rN THE FEED crncurC AND ALSo LocKs our THE FAsrDOWN CTRCUTT. THE FEED RELAY ENERGTZES THE (MS) MOTOR STARTER.
Mechanically, the FA-2AVB is normally in the in-feed position.The lever, 500-38-1, is 

"pri"q-1;;;;a in the oownlosition, withthe key, uo?;l?,-ll"iq+r,g Ln" ir""""-qear, so._L, down into theclutch, causj-ng the ditierentiar rotiiion i"-tii"*in" .,,rt , 502_2,on the screw. rf necessary, the shift lever, 500-3g-1, can bemanually rifted to raise tn" 
"r"e.r"-g"ur out of feed positioninto the neutral or fast return.

*HEN rN-FEED, THE sroP BUTT.N oR THE (LLS) LowER Lrurr swrrc'WILL OPEN THE crRcUfT, AND ENGAGE THE'Up TRAVEL cIRcUrT.
UP PUSH-BUTTON
DEPRESSTNG THE UP BUTTON OR ACTUATTNG THE (LLS) LOWER LTMTTswrrcH cLosES THE crRcurr To rHE up RELAY, THE'MoroR STARTER, ANDTHE NEUTRAL DWELL SOLENOTD VALVE. THIS NORMALLY CLOSED VALVEOPENS TO ALLOW AIR TO FLOW TO THE LOWER PORT OF THE NEUTRAL DWELL.'LTNDER , 502-2-88 ' THE .ENTER 

'ERTT.AL 
.'LTNDER oN THE uppERHOUSTNG, CAUSTNG rr TO MOVE TO NEUTRAL DWELL posrrroN, STOPPTNGFEED. THE UP RELAY ALSO AgT-IYATES (TDi) TTI,{E DELAY ONE, WHTCHAFTER APPROXTMATELY 2 SECONDS OPENS THE CTRCUIT TO THE MOTORsrARfER (which stops spind_le_rotatio"ilm ALso AcrrvATES (TDz)TrME DELAY Two, wHlcH irrnn z.s sEcoNDS cLosES THE crRcurr To rHESPTNDLE CLUTCH SOLENOTD VALVE. THTS VALVE ALLOWS ATR TO FLOI{ TOTHE SPTNDLE cLUTcH DTSENGAGEMENT CYLTNDER. (This cylindeTdisengrages the spindre crutcrr). rnn cvirNDER rs poRTED AT THETOP, SO THAT AFTER COUPLETTON OF IT'S STROKE IT ALLOWS AIR TOFLow ro rHE TooL posrrroNER cyLrNDER, (sEE PAGE 84). (The cam ofthe positioner cylinder rotates tne cuiting Coor-i6-trr"front).THE sor,eNoro VALVE ALSO supplrEs ArR To (ps3) pREssuREswrrcH THREE, wHrcH cl,osEs rHE crRcurr ro rHe l.{droR STARTER,AFTER rT REACHES 75 TO 8o psi

(TD2) TrME DELAY Two ALSo AcrrvATEs (TD3) TIME DELAy THREE, wHrc*AFTER 3 SECONDS, CLOSES THE CIRCUTT iO THE UP SOLENOTD VALVE.THTS VALVE ALLOWS ATR TO FLO''I TO THE UPPER PoRT oF THE NEUTRALDWELL cYLTNDER--(causing it to lift the shift tevei io tn" extremeup position. ) ar,r, TrME SETTTNGS cAN BE +L/2 sEcoND BUT REeurRE AMTNTMUU OF r/2 sEcoND BETWEEN EACH.

THrS MACHTNE INCORPORATES A LOWER SAFETY LrMrT SwTTCH (SLs) THATWILL OPEN MACHTNE CTRCUIT AT BOTTOM OF TRAVEL SHOULD AN TNTTIALELECTRTCAL OR ATR COMPONENT FATL.

The cylinder rai-ses the shift rever, 5oo-38-1, (section D-D) toneutra] dwer-f first then to extreme up, depresri'q irre springcartridge, soo-40 . The rever, soo-ra-i j trrlougrr iri" -i"y, 
3oo_35 ,lifts the sreeve gear, 5oo-1, out of the clutchea feed position,and the rug on the extreme righi "i-tn" shift lever, 500-38_1,(section D-D & F-F) raises the arn of the tumbrer assembry,



300-37, engaging it hrith the gear, soo-26, to turn the a":3ni"aunand retract the spindre. Th" Jpindle 
"..,_p?.manually retracted bystarting the motoi in-teed and'rnanuariy rirting-i;;'rever,500-38-l-, although care must be exercised to arloid bypassing theupper limit switch. rf it fails to conpretely 

".rq.q. or tends toratchet, a simple clutch adjustment 
"ai, tr" made. (see RapidReturn Adjustment).

THE UP CTRCUTT TS OPENED BY ETTHER THE STOP PUSH BUTTON OR THEOPENING OF THE NORMALLY CLOSED (ULS) UPPER LIMTT SWITCH.

STOP PUSH BUTTON

THE STOP BUTTON OPENS ANY MOIOR OPERATED CTRCUTT OF THE MACHTNE.

COMMON CAUSES OF TROUBLE

(Poor finish, inaccurate holes, excessive tool bit heat,excessive tool drag back lines, et,c. ).
The great najority of these problems are a result of tool bitsharpening. check to make suie tool bit rBr land is of properwidth, with keen sharp faces and top of bit is free from flaws,ylth original.fSke angte and smooth-finish. ri"q"""tlv, a minuteflaw, not visible to ine naked €y€, wirt pr"rr"n€ a fine finish.
rt is possible dirt or lubricant used to clean outer spindle mayenter rower cutter, and the assembly containing ; crratterdampening device, (detail K, 502-2-'43). The result of this wouldbe to encounter spindle chatter at the bottom of the bore,particularly 1ong bores.

clean the inside of this assernbly extremely cautiously andthoroughly, leaving completely diy. Tolerances on these parts areextremely close and much care strouta be used.
Holes with inconsistent patterns and excessive chipping of toolbits in interrupted cuts at bottom of bore are an indication of aloose inner spindle bearing.
A loose outer spindle bearing wlrr not qenerally result in taperor j-naccurate bores, but can allow spindte to oiop srack in feednut, resulting in a mark in the cyliirAer.

standard rrFtr & rDt series Rottrer cylinder reboring equi_pment isdesigned to minimize toor return 4riq back lines ni ujinlinq thetool bit to the front of the machine so that the offset returnthrust of the feed screhr can sri.ghtly deflect the spindle awayfrom the cylinder wall.
rt is common for machines to make a faint withdrawl mark
rya5tigg-larly at the bottom of the cylinder. Very Iight, honing(.Ooosx) should remove all traces oi tfre mark.



Tool marks can, of course, be completely elirninated by ofltq": 
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setting the spindle away from tool bit ;hile returninq thespindle.

Here are the maintenance steps you can take to minirnize tool dragback:

1- Check tool bit.for sharp free cutting ability. A too wide rrBrr
land and negative rakes wilr cause diag back particularly onstub borinq heads.

2. Check inner spindle bearing adjustment in accordance with thismanual.

3. Check outer spindle bearing adjustment in accordance with thismanual- A slightly.heavier drag on lower outer spindle bearingand freer upper adjustment wirl improve toor araia marks, rtmay be necessary, if probrems persist, to rotate the uppersleeve bearing approximately eo degrees in order to reseat thebearing for better up stroke reliei.
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TOROUE LIMTTER, AUTOMATIC SPTNDLE RAPID RETURN

A torque limiting device is provided in the spindle rotatj_on
mechanism dri-ve sprocket. so that, in the eveirt an operator
engaqes the spindle clutch just as the spindle returns to the top
and is sti1l rotating with ihe carn stirl engaged r or if for any -reason the.spindle crutch was engaged with the can engaged., thatorque limiter will- release. (neleise force approxirnateiy 20 footpounds ) .

To reset the torque limiter after it has released; grasp thecutter head to keep it fron rotating, and with a wr6nch appliedto the flats on the end of the drive cam (so2-2-73), rotate thedrive cam until the torque limiter 'clicks' into il;s operatj-ngposition.

rf,.for any reason, the torgue limiter is disassembred, makecertain the sprockets are narked so the exact timing can bemaintained when reassembring (see adjustment of the spindlepositioner cam if they have-to be reiet). When r*asseinbling thetorque lirniter, make sure the spring washers ( 6 ) are assem.bred onthe shaft as shown below.
502-2-73

DR i VE CAM

502-2-75
LOCK NUT

502-2-87
SPR I NG WASHERS

Tighten the lock nut (soz-2-75, untit the slack is taken out ofsprings and then tighten an additional 1 to L-t/4 turns.
To check the release force of the torque lirniter - hold cutter
head and with a wrench on the flat of the drive cam apply
approximately 20 foot rbs. of force to wrench, liniter shourdclick out. If adjustment is required. tighten or loosen lock nut.
AD.fUSTMENT OF THE SPTNDLE POSTTIONER CAM

The spindle positioner cam (Eoz-2-73) has to be set in relationto the spindle stop. The spindle stop is engaged, as the spindleclutch is disengaged and it positions the tool as shown i-ir tnediagram, on the following page.

when the spindle positioner cylinder is energized, the rod(502-2-68) is extended, causing the drive pin in the rod to drivethe cam (502-2-73) and rotate the spindle clockwise to the returnposition. To check the rerationship of the cam and spindle stop,travel the spindle down close to the lower limit and then depressthe up button. As the spindre returns, grasp the cutter androtate it counter clockwise.



Adjustment of the Spindle positioner Cam con't
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VIEW OF SPINDLE FROM

TOP OF MACH I NE

I
- 3/3?

SIDE O

LEFT S I DE OF STOP RIGHT SIDE OF S]OP

far enough to clear the stop. Novr rotate j-t crockwise, fi_rstcontacting the right side of the stop and riding up on the stop,then contacting the side of the cam. The arnount of travel fromthe point that the right side of the stop is contacted to the cam
shourd be approximatery L/L6n to 3/3zn on the periphery of thecutter head. lhe cutter head should never rotate pist, dead center
on the stop before contacting the cam.

To make this adjustment, roosen the (3) Allen head cap screrrs onthe air cylinder rod end (502-2-66). This allows tfre lir cylinderto be rotated several degirees; rotating the cylinder clockwise
{viewed from the top) will increase the distance from the rightside of the stop to the cam, and rotating it counter clockwise
wirl decrease it. The drive pin in the rod (502-2-68), and the
cam (502-2-73) can be inspected by removing the round snap-out
cover on the front of the housing (502-2-65).

Settinq Valve
Loosen lock nut on valve adjusting scre\r.
Turn Adjusting Screw al1 the way out.
Check speed of cutter head when toolpositioner is engaged. Set the valve so
that the tool positioner operates at half
this speedr or until positioner is smooth
and cutter does not override plunger detent
or drive cam. Tighten lock nut on adjusting
screlf .

STOP DEAD

CENTER

ADJUSlING

502-1 1-J5A
FLOW CONTROL
VALVE
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502- I r -5D 502- I

PRESSURE SWI TCH MOTOR STARTER
502-J5-70
ENCLOSURE

502-r r-r8
MOTOR SIARTER
RESET

(7s-80 PS I )(2 REo'D)
PRESSURE SWI TCH
(8s-eo PS I )

502-2-25
TOGGL t
SW I TCH

502-35-73
T IMER ON
(z Rto'D)

502-J5-74
TIMER OFF 502-l t-2

TRANSTORMER

502-t t-2G
FUSE KTK 3/4A
(2 RrQ'D)

502-t t-2J
FUSE BLOCK
(2 REO'D)

502-t t-2F
FUSE MDL 3/4A

502-t t-28
FUSE BLOCK

502-t t-2K
MOUNT I NG PLATE

r8
OR

02-27-
EGULAT

2-t i-8
ESSURE

\IL
\i
\ L^

\RL50
PR

502-35-72A
BRACKET
[/OUNT ING

502- | I -4
RELAY
(2 RE0'D)

5O2-l l-6 L
A IR VALVE
(6 REe'D)

5C2,lt-6F
END PLATE

En4 aa t 1JVZ-./-l I
REGULATOR

502-l I- | 0
TERM I NAL
STRIP

502-35-72
PANEL ENCLOSURE

502_-t t-2tB
AIR FILTTR

GUAGE

KIT
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a
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50J-4 I -34
SENDER

502-35-34€
TACHOMETER
'?OO 

RPM

230 VOLT
3 PHASE

POWER

_J

T3 MOTOR

T2 3

T I PHASE

3 LI L2 L3

502- I I -3U MOTOR

2 STARTER

TI T2 T3

502-t t-2

FtfD
l
l]

RTLA
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502-t -79
AIR CYLINDER

,,V,, 
F I XTURI

PNEUMAT I C CONTROL
CIRCUIT DIAGRAM

5 r 4-2-65
VALVE502-t -7 I

AI R CYL INDER

302-27-t7
REGULAT

,,V,' 
F IXTURE

502- I -ss
VALVE

(2 REO'D)

A IR BEAR I NG

EXHAUST

AIR BEARING
EXHAUST

AIR BEARING
EXHAUST

AIR BEARING
EXHAUST

502-r t-35A
FLOW

CONTROL
VALVE

(6 REO'D)

AIR SUPPLY
FROM BOR I NG

MACH I NE
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*
-500- 4H

SPACER

tFi
lol

l?l
l6llFl
l9l
I<t
lhl
tgJ

*soo-ro 
-ADJUSTING

NUT

*soo-a,
DRIVE GEAR
ASSEMBLY
.0075 FEED

s02-J5-2E
WPER
RETAINER

500-78-1
FELT OILER

INNER SPINDLE
502-8-22M

DRAW TUBE

500-4G
SPACER

HOUSING

CHECK HERE FOR
LETTER 

.M' 
OR 'T'

* nrptacEurENr Krr
#500-6F CONTATNS

ALL PARTS WTH
AN ASTERISK.

LOWER
BEARING

LOWER
BEARING
CARRIER

TER
SPINDLE
NUT

50J- 1 2- 3
SQ. RING
(sPRtNG)

500-78-J
SQ. RING
WPER

METRIC BEARING

9gz-g-l2F (2.i6s o.D.)
FOR OUTER SPINDLE
MARKED 'M' IN END OF
KEYWAY.
INCH BEARING
502-8-62 (2.12s O.D.)
FOR OUTER 'SPINDLE

MARKED 'T, IN END OF
KEYWAY.

t_ r.Iloo __l
FA_ 2AVB

SPINDLE
WITH SOLID THROW BACK RING

GREASE LUBRICATED
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0-4H
ACER

r&t

lEl

tlt

EI

*'500-5A
ADJUSTING
NUT

*soo-or
DRIVE GEAR
ASSEMBLY
.0075 FEED

502-35-28
WIPER

RETAINER

500- 78- 1

FELT OILER

500-4G
SPACER

UPPER
HOUSING

CHECK HERE FOR
LETTER 

.M' OR .T,

502-9-688
FLUSH FITTING

LOWER
BEARING

METRIC BEARING
5O2-s-728 (2.16s O.D.)
FoR ourER sFtttorp
MARKID 

,M, IN END OF
KEYWAY.
INCH BEARING
502-8-62 (2.125 O.D.)
FOR OUTER 

.SPINDLE

MARKED 'T' IN END OF
KEYWAY.

INNER SPINDLE
502-8-22t

502-8-61
BEARING

DRAW TUBE

;;Iu o,^---l
FA_2AVB

SPINDLE
WTH PRESSED ON IHROW EACK RING

GREASE LUBRICATED

* neplnceuENT Krr

#soo-6F coNTATNS
ALL PARTS V/ITH

AN ASIERISK.

LOWER
BEARING
CARRIER

TER
SPINDLE
NUT

503-1 2-3
SQ. RING
(sPRrNG)

500-78-J
SQ. RING
WPER

502- 9-6EA
THROWBACK RING



n
n
o
-LI
E

* so0-6e
DR I VE GEAR
ASSEMBLY
, OO75 FEED

502-35-28
WIPER
RETA I NER

500-78- l

FELT O I LER

Page z iB

FA_2AVB
SP I NDLI

WITH OIL SIAL
OIL LUBRICATED

tsoo-+
SPACER

502-8-62
BEAR I NG
(2. r6s o,D.)

500-5
ADJUSI I NG
NUT

UPPER
HOUS I NG

INNER SPINDLE
(502-8-22F )

CENTER I NG
ROD ASS'Y

DRAW TUBE
' TO REPLACE THESE

PARTS ORDER

REPLACEMENT K IT
#500-6F.
SEf PAGE 76.

OUTER SP I NDLE
(soz-B-2JE )

LOWER
BEAR I NG

LOWER
BEAR I NG
CARR I ER

OUT tR
SP I NDLE
NUT

503- r 2-3
SQ, RING
(sPRrNG)

500-78-3
SQ, RING
WIPER
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RETAINING RING
BEVEL SID[ UP

500-96-7.A
COVER

502-35-42
CAP

502-35-t I

FEED SCREW

500-98
HANDLE

ASS,Y

500-94
BEVEL GEAR

50z-Js-r 3

HOUS I NG

BRG. CARR I ER

r 00- r I
THRUST

502-35-30A
MOUNT I NG

BRACKET

WASHER

(2 REe'D)

506- I 0
RfTAINING
RING

504-7 4
BEAR I NG

#504

500-4 I

BRONZE
THRUST
NUT

2-35-t 2A
FfED
SLEEVE

502-35D
N/OTOR

GEAR HSG,
502-J5-29
BEVEL PINION 502-35-4

FEED SCREW

DR I VE GEARSECT I ON A_A
HAND F[ED

FA_2AVB

ASS,Y



5A2-?-82
CHAI N GUARD

SET DETA I L-J
5OO_3I SPINDLE
CLUTCH LEVER
ASS,Y

Page: 80

SET SCREW
( cLUTCH
TRAVEL )

500-30
RAP I D DOWN
455 Y

502-2-5s
KNOB

500-+E
CAM BLOCK
SPR I NG

500-4J
CAM BLOCK

502-?-5 t

STOP ROD
BRACKET

502-2-59A
FAST DOWN
CYL I NDER

500-45
CAM GU I DE
BLOCK

502-2-64
MAN I FOLD
BLOCK

502-2-5E
PIPT & POLY
FLOW FITTINGS

500-46
SHOULDER SCREW

500-44
CAM LEVER

so2-z-57
OFFSfT
STOP ROD

502-2-56A
OFFSET
STOP ROD

502-2-53A
STOP ROD
( LoNc)

502-2-t7
POLY FLOW
FITTING

500-40
SPR I NG
CARTR I DGE

SEE DETA I L_H
RAP I D DOWN
ASS'Y

50t-t9
COVER

500-3 I -3F
LEVIR

qn r-(
KNOB

502-2-47
SPR I NG

BRACKET

502-2-48
SPR I NG

502-2-59M
SP I NDLE CLUTCH
CYL I NDER

502-2-47
SPR I NG BRACKET

500-47
CONTROL BAST
PLATE

502-2-88A
FEED DWELL
CYL I NDTR

502-2-63
CONTROL COVER

\/ I r\A/ tr_trV ILVV L-L

,rra* ,*o 
^o 

a*raoa,
FA_2AVB



3
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d

Ue

600-t7-2
SPACER

600- i 8- |

UPPER KNOB

500_JE_t B_
SHIFTING LEVER

600- I 8-3
LOWER SPROCKET

500-22F
HOUS I NG

500-3
CLUTCH

502- I -298
COLLAR

500-3- |

KEY

300-35
KEY

502-tz-l
SH I ELD

500-5

Page: 81

I

600- | 7- |

CENTER 
' 
NG ROD

SPR ING WASHER

500- I 3-2
ADJ. SCREW
(3 REa'D)
(BACK FEED)

LOCK NUT
(3 REQ',D)

500-96-78
COVER

502-35- I I

FEED SCREW

500- I 3
BEAR I NG RETA I NER

500- r 4
SPR I NG

500- i I
BEAR I NG

500-2
FEED NUT

500- |

CLUICH SLEEVE GEAR

500-2-4
WOODRUFF
KEY NO,6 I

LOCK I NG SCREW

300-J7
TUMBLER ASS'Y
J00-3 9
PIN

500-29
SHAFT

500-J3
SPR I NG

500-25
FAST RETURN

500-26
FAST RETURN

500- I 5

GEAR

GEAR

THRUST WASHER

500-8- j

FEED GEAR
( 0075 FEED)

500-7
LONG CEAR

500- r I
BEAR I NG

500-20
THRUST BEAR I NG

300-J2
KEY

500-56
SEAL

500-96-8
UPPER RETA INER
FEED SCREW COVER

SEE PAGE 47
PLUNGER ASS

50t-t9
COVER

500-5A
ADJUSI, NUT

500-6E
DR I VE GEAR ASS 'Y

OO75 FEED

500-66A
HYPRO KEY

500-4G
FLANGED SPACER

500-4H
SPACER 

,,/
STYLE.J
PAGE 76
DETAI L A

BALL BEAR I NG
SEE PAGE 76 OR 78

INNER SPINDLE
OUTER SP I NDLE
SEE PACE 76 OR 78

600- r 9c
DRAW TUBE

500-6A
DR I VE GEAR

I NNER

NEW
SEE
SEE

ADJUST I

NUT

500-4
SP I NDLE
SPACER

SECT I ON D-D
UPPER HOUS I NGASSEMBLY T

. oo7s FEED 
{



500-25
UPPER FAST
RETURN GEAR

500-26

ADJUST I NG SCREW

Page z 82

SECT I ON K_K

300-37
TUMBLER ASS,Y

300-39
PIN

500-33
SPR I NG

500-29
FAST RETURN
GEAR SHAFT
(wr rH NUr)

LOWTR FAST
RETURN GEAR

500-40-4
RETAINING
R ING

500-+0-2
SPR I NG CART.
PIN

500-40- |

SPR I NG BODY
SPR I NG CART.

502-2-90A
SPR I NG

502-2-63
COVER

500-40
SPR ING CART.
ASS,Y

500-40-3
COMP. SPR I NG
FOR CARTR I DGE

500-J8-r B
SH I FT LEVER

500-47
BASE PLATE

502-2-88A
FEED DWELL AIR
CYL I NDER ASS'Y

DETAIL F
(FEED LEVER)
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300-35
SH I FT KEY

502-8-52D
SPR I NG

500-3 r -2
SP I NDLT

CLUTCH ARM

500-3r-rE
CARR I ER

PLUNGER

STOP SCREW
t /+-20 uNc
x 3/4 LG,

(sP I NDLE CLUTCH
LEVER )

SECT I ON S-S

/

DETAIL J
sP r NDLE CLUTCH LEVER ASS'y , #500-3 I B

--7

LOCK I NG

SET SCREW

LOCKING PIN
500- |

CLUTCH
SLEEVE
GEAR

500-30-6
RETAINING

l+T
500-30- |

BUSH I NG

00-30-3

500-30-5
SPR I NG

PIN

s00-30-2
P IVOT ARM

DETAIL _ H

RAPID DOWN ASS,Y
500-30

SECT I ON T_T
R ING

Lr- t



502-2-87
SPR I NG

WASHER

502-2-78A
DR I VTN
SPROCKET
ASSEMBLY

502-2-76
BEAR I NG

PLATE

502-2-72
BEAR I NG

502-2-73
DR IVE CAM

502-2-65
HOUS I NG

502-2-66
ROD END

502-2-7 t

SPR I NG

502-2-68
ROD

502-2-67
BODY

Page z 84

502-2-75
LOCK NUT

502-2-7+
LOCK WASHER

FRONT V I tW UPPER HCUS I NG

AUTCMATIC TOCL POSITION ASS,Y

UPPER SP I NDLE
KNOB

600- I 8-3
SPROCKET

502-2-82
CHA I N GUARD

502-2-8 I

DRIVE CHAIN

502-2.-82C
SUPPORT SPACIR

502- |

ILOW
VALVE

| -35A
CONTROL

502-2-70
P I STON SEAL

502-2-69
P I STON
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502- 35- 76
SPACER 1/16 Tt1K.

502-35-76A
SPACTR 3/32 THK.

502-35-768
SPACIR 1 /8 THK.

502-J5-76C
SPACER 5/32 THK.

502-35-76D
SPACER 3/16 THK.

502-35-76F
SPACER 7 /64 THK.

503- 4i -1
DRIVE PULLEY

502-35- 1 sD
PISTON

503- 41 -1 2
BTLLTVILLE
SPRING
(12 REo'D)

502- 35- 1 6D
CYLINDER

qnt_ <E- DtgVL VU LL

O-RING
(2REO'D)

50J- 4',t- 55
O_RING

502-35-1 8E
LOCK RING

502-35-21
U_PACKING
SEAL (2 REO'D)

50J-41 - 21
MOTOR MOUNT.
PLATE

503- 41 - 3
BTLT

502-J5D
MOTOR GEAR
HOUSING

502-35-+7
BRG. ADAPTER

503- 41 - 5
BTARING

502- 35- 1 8F
LOCK PISTON

502-35-17C
LOCK HOUSING

502-35-41 A
REAR COVER

i/16 DtA. x
3/4 LONG
DOWEL PIN

502- 35- 1 B
SPINDLE BASE

502- 35-i 9D
LOCK DRUM

FA-2AVB VARIABLT SPt[D PLJLL[Y
AC-TUATING CYLINDTR

(rurw srylE wtrH 2 AtR LTNES)

507-6- 3C
MOTOR
1-1/zHP, 230/46Ov
3 PHAST
1725 R.P.M_
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502-35- 76
SPACER 1 /16 TNK.

502- 35*76A
SPACER 3/32 IHK.

502- 35- 768
SPACER 1 /8 TNK.

502- 35-76C
SPACER 5/32 THK.

502- 35- 76D
SPACER 3/16 TNK.

502- 35- 76F
SPACER 7 /6+ IHK.

502-35-t 8A
LOCK P I STON

s02-6-26
O_R I NG

502-35-22
O-R I NG

502-35-24
O-R I NG

502-35-6 r

O_R I NG

DR I VE PULLEY
50J-4 I -2 I

MOTOR MOUNT I NG

P LATt
502-35-+7

BRG, ADAPTER

502-35D
MOTOR GEAR HSG.

503-+ r -3
BELT

50J-4 I -5
BEAR I NG

502-35- I 5A

P I STON

502-35-2 r

U-PACK I NG SEAL

502-35- r 6

CYL I NDER

502-55-53
O_R I NG

02-35- I 7A
LOCK HOUS I NC

502-35-4 I A

REAR COVER

so2-35-20
U-PACK I NG

/ 5t +-2-62

3/r6 DrA X

3/4 Lc
DOWEL P I N

502-J5- I 9A
LOCK DRUM

SEAL rLow corutRor \

vALvE t-502-35- lB
SP I NDLE BASE

FA-ZAVB VAR I ABLI SPIED PULLEY
ACTUAT I NG C'/L I NDER

(oLD srYLE wtrH J AiR LiNES)

507-6-3
MOTOR

t-t/zHP, 23O/460v
3 PHAST

rlli
llrt
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(ur_s)

(FDLS)

(sLS)

(LLS)

5O2-2-33
SWTCH TOWER

502-35-66
SWTCH TOWER

502-2-35
MICRO SWITCH
(5 REQ'D)

502-2-3+
SWITCH COVER
(J REQ'D)

502-2-26
3/8" CONDUIT
FtrlNG 1z Rro'o)

502-2-23
3/8" CONDUTT

502- 35- 67
SHROUD DRIVEN
PULLEY

502-2-36
MICRO SWTCH
502-2-36A
ADAPTER

i

SWITCH TOWI R
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600-31 -1 B
ADAPTER

502-2-43C
COUNTER WEIGHT

600-31 -28
CUTTER HEAD

BODY

502-8-21
KEY

502-2-858
INDIX SCREW

600-31 -3A
CUTTER HEAD
CAP

100-1A
SPRING, LOCK
TOOL HOLDER

600-31 - 4A
CENTERING

#10-24NC X 1-3/4"LG.
SOCKET HEAD CAP SCRTW
(3 REO'D)

PINION

h-.-
\ cnuroru' vERTFY sryLE oF

PRODUCTION CUTTER HIAD BY
MTASURING ITS OVERALL LINGTH.
THE LENGTH OF THIS STYLE
cUTTER HEAD SHOULD BE +-lS/tA.

TOOL BIT

501-70 ---
LOCK SCREW \

TOOL HOLDTR \

V

600-31 -5
LOWER CENTERING
FINGER RETAINER

PRODUCTION CUITER HEAD #2 ASS'Y
600-8-4J W/TOOLtNG
600-8-4K W/OUI TOOLTNG

CENTERING FINGIRS

2.875-+.062
3-125-6.000
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NOTE:
USE WIIH MICROMETER
ASS''r #9OO-2-7

zo0-74-2
SHANK

50?-2-44A
CENTER I NG

PINION

502-8-2 I

KEY

502-2*43
COUNTER WE I GHT

200-7 4-l
UPPER
CENTER I NG

F I NGER

RETA I NER

200-758
CUTTER
HEAD

50 r -70
LOCK SCREW

TOOL HOLDER

200-76A
CUTIER
HIAD
CAP

t00-lA
TOOL LOCK

SPR I NG

BL I ND HOLE
CUTTER HEAD

6OO-8:5
(opr I oNAL )

502-25-l
TOOL BI T
LOCK I NG

ScREW-1

h.

CENTERING FINGERS

PART

LG,
CENTER I NG

DIA
200-2 I 2.3t2 2,500 - 4,500
200-21-l 5,062 3. r25 - 6,000

TOOL HOLDERS

PART
NO. LLr.

BORE

RANGE (DIA.
I S9-94 2.250 2.500 - 3.37s
200-l 2,500 2.475 - J.875
200-2 3.000 3,475 - 4,675
200-J J.5bZ 4.875 - 5.750

TOOL B

131,-',-Eit!)il,'" g g 
gSPRING TOOL BIT



NOTE:
USE WI IH
ASSEMBLY

M I CROMETER
900-2- I r

Pagei 93

t.5

502-8-?t
KIY

600-8- |

BODY

600-8-2
COUNTER
WE I GHT

500-9
CENTER I NG
P IN ION

600-7-2.
LOWER BODY

502-25- |

TOOL HOLDER
LOCK I NG SCREW

200-r-6c (t-7/t6)
2oo- | -6D (3/4)
SPRING TOOI BIT

STUB BAR
D l A, x 6,5 STROKE

600-2
OPT I ONAL

IOOL HOLDERS

RANGE (O IN,

L 500-2 , 500
2.000-3 , 000
2,500-3 ,500
3,500-4 , r 25

CTNTERING FINGERS

PART
NO,

Lb. CENTER I NG
D IA,

204-26-l r ?7E r ,500-2,625
200-26-2 2, t25 2,625-4,t25

.''{\s 50r-3r-r
TOOL BIT
R8 SHORT

t 00-29
OFFSEi
TOOL BIT

K
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NOTE

USE WITH MICROMETER
ASS'Y # 9OO-2-tt

oo

T

o

&

542-2- r 9

BALL P IN

600-8-6
CENTER I NG

PINION

600-6-2
CUTTER HEAD

502-25- I

TOOL HOLDER
LOCK ING SCREW

502-25-l
LOCK SCREW

TOOL HOLDER

to0-tB
TOOL LOCK
SPR I NG

600-5
CAP

STUB BAR

.5 T0 4.1 DrA,
X J,, STROKE

600-8-8A
(oPT r ONAL )

TOOL B I T--r

\-16'/

( oPT r ONAL )
CENTERING FINGERS

PART
NO,

CENTER I NG

D IA.

2A0-26-l r.J75 t .500 - 2,625
200-26-2 2. t25 ?,625 - 4.125

TOOL HOLDERS

RANGE (DIA,
L 500-2 .50

2, 500-3 , 500
J.500-4, r 25
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NOTE:
USE WITH MICROMEIER
ASS'Y #900-2-9 502-8-2 I

KEY

502- I J- r

SHANK

502-9-6A
COUNTERWE I GHT

I

A
ts

ffi

502- t 3-2
CUTTER HEAD

2- r J-3
CUT-TER HEAD

BODY

502- r 3-5
CENTERING PINON

502-13-4
LOWER CENTERI NG

F I NGER RETA I NER

TOOL BIT

PRODUCT I ON STUB
BAR ASS,Y

s02- I 3
2.23 TO +,r DtA
x 6 LG.(OPTTONAL

TOOL HOLDER

PART
NO. LG,

BORE
RANGE (D IA

302-25H r .556 2.250 - 3,000
502-25 r | .844 2,375 - 3.J75
502-25J 2.O94 2,875 - J.875
502-25K 2.469 J.625 - 4.625

50 r -70
TOOL HOLDER
LOCK SCREW

=n- aE rJVa-aJ- |

TOOL BIT
LOCK I NG

200- | -6c
200- | -6D
SPR I NG

TOOL BI I

(t-7 / t 6)
(3/4)

CENTERING FINGERS
PART
NO.

LG,
CENTER I NG

nra
200-t2 r ,750 r ,875 - 3. s00

200- r 0* | 2. t25 2,3t2 - 4. t2!



Pagei 96

502-30-4
STANDARD (6" TO 8"
RANGE SETTING _
usE 0N 900-2-5
MTCRoMEIER oNLY)

50 I -34-24
MI CROMETER SLEEVE

r 00-34- |

FRAME

s02-J0-28
MIC ANVIL
(3-t /2)

50 I -34- a
M I CROMETER

HEAD

IOOL
BII

502-25-l
LOCK SCR

TOOL

HOLDER
(rA-srYLE)

2oo-t-6c ( t-7/ t6)
z}o-t-6D (3/4)

SPR I NG

M I CROMETTR ASS'Y
900-2-5

2,9 - 6.0
PRODUCTION CUTTER HEAD
FA-zB,FA-zAB & FA-zAVB



502-30-2c

vage: 9'/

ANVIL ASS'Y 3,,

r 00-l 3D
MI CROMETER SLEEVE

r 00- I J-5
FRAME

502-J0-28
MIC ANVIL
(3-t /2)

t00-rJ
M I CROMETER

HEAD 50 I -34-7
OFFSET
BLOCK

900-2- r I

M I CROMETER

s02-30-2G
ANVIL ASS,Y J,,

50 I -34- r

FRAME

502-30- |

FRAME

OPT 1 ONAL
M I CROMETIRS

502-30-28
MIC ANVIL
(3-t /2)

50 r -34-2
M I CROMETER

HEAD

50t-34-2A
M I CROMETER

SLEEVE

M I CROMETER

SP I NDLE

MI CROMETER ASS'Y
2. 9-6 ,0

BL I ND HOLE
CUTTTR HEAD

50 I -34-7
OFFSET
BLOCK

502-30-2C
MIC ANVI L

(2)
100-rJA

M I CROMETER
SLEEVE

t00-r3
M I CROMETER

HEAD

900-2-4
tvllCROMETER ASS'Y

2, 6-5 ,0
PRODUCT I ON CUTTER

HEAD
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502*1 -95
BLOCK HANDLER
ASSEMBLY

502-1-E2R
2-7/8" DtA.
LOCATOR BAR

*
717 0

JACK SCREW

*
716A

JACK BLOCK

SPACER 1/2"
SPACER 3/8'' I

ii ??!)oi" I (2 REo'D)

502-l -gEA
AIR HOSE
ASS,Y
502-1 -98
AIR HOSE
502-1-97
CLAMP
502-1 -96
INSERT
FIXTURE

502-1-720
BODY ASSEMBLY

HOLDDOWN
BOLT
t /2-13 x

I^T%FF'lfr

*
71 45c

*,/\-/\
7181 --r

.010" sHlM sTocK
(2 REO,D)

502-1-728
v6/v8 FtxruRE ASSEMBLY WtTH AtR

502-3-37
SHOULDER SCREW
(2 REO',D)

7209V
HOLDDOWN BAR
(PART 0F 7219
RISER SET)

PARTS WTH * ARE REQUIRED
FOR SURFACING MACHINE

pnnrs wrxA ARE REeUIRED
FOR BORING MACHINE

Y

502-1 -1 5C
PARALLEL
t-t /+" x t"
(1 PArR)

FLOAT
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502-1-148
5" PARALLEL
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@suRrecrs ro BE
PARALLTL WTHIN .03

502-28-1 5H
BRACKET

500-96- 3C
SET SCREW

502- 28-1 5E
SH AFT

502-28-1 58
PANE

502- 28-1 sF
ATTACHMENT
BLOCK

CHIP SHIELD
ASSEMBLY #502-28-t5C

SET SCREW
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500-9E
HAND FEED

HANDLE ASS'Y

r-<rve ; l-ub

I OQ-?+
TOOL

PUL LIR

502-12-2
SPANNER
WRENCH

50 I -29-5H
TOOL BIT
(I.02")

?

I

502-t t-2F
FUSETRON

MDL 3/4
500-4 I

LOCK NUT
FEED SCREW

50 t-72
7 /32" HEX

DR I VER
(oPr totJAL
50 I -72A

(s/32) HEx
DR I VER

502-t-t ?A
JACK ING SCREW
(4 REOUTRED)

502-t-t2F
JAM NUT

(4 RTOUIRED)

502-t-t2
LEVEL I NG

PAD
(4 REOUTRED)

50 I -29-5E
R 8 I NSIRT

(z REQU I RED)

50 r -29-5c
TOOL BIT
(r,JJ")
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PART NUMBERS

I 00-29

50 I -28

50 I -J0

50 r -30* |

50r-3t

50t-31-2

/^

DESCRIPTION

OFFSEI TOOL BIT
(for boring blind cylinder holes)

OFFSEI IOOL BIT
(for boring GM 60' V6)

OFFSET TOOL BIT
(for boring bl ind cyl inder holes)

C,C, Steel Cuillng Tool Bit
w/chip curler to breok up chips
whi le borlng

RF Foc i ng & Coun ierbor i ng Too I B i t
for focing ond counierboring of
cyl inder block, for cutting off
s leeve.

Rl Corbide Tool
( for h i gh speed
( reconmended for
cuis)

B_l Corbide Tool

Bit, long l-3/4"
finishing)
non-i nterupte(

Bi t, medlum, I -3/8"

&[ Corbide Tool Blt, short l"

R8 Corbide Tool Bit, long l-3/4'
(for generol purpose & heovy cuis,
cosl i ron) (reconmended lor
interupied cuts)

_R€ Carbide Tool Blt, medlum t-3/8"

1,00

I 00-29-7

:81

I 00-76

a^L--

50l-2sA

50 I -30-2
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PART NUMBERS

50t-3t-l

50t-3tA

50 r -32-3

50 r-32-l

DESCRIPTION

30 Corbide Tool Btt, short t"

C,C,B, Cunmins
Tool Bii, for
cunrnins diesel

Coun ter Bor i ng
counierbor i ng of
cyl inder block,

50 t-32-2

.0J7 Grooving Tool Btr

,048 Grooving Tool Bit

,O7? Grooving Tool Bit

,152 Grooving Tool Bii

l5'Cunmins Chomfer Tool Blt
(chornfer i ng cunmins blocks)

J0' Chomfer Tool Bit
(for generol purpose chomferlng
cosi i ron)

R8 ( I 2' Roke) Long Rough i ng
Cut

Rl-Vego ( tZ' Roke)

501-32-4

D
p

50 r -338

u

50 I -33- I

50 I -33-2
,l

/

50 I -33D
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100-82-2
SET SCREW

sl'l - 2s-s (3 /8" LONG)
usE oN ASS'Y #511-29-17J &, 17K
511- 29-5 A (3/ 4" LONG)
usE oN ASS'Y #511-29-171 THRU 17R

TOOL HOLDTR LENGTH
OVERALL

OP-I-ION AL TOOL H OLD tR
SQUART CARTRIDGI

NIGATIVI RAKI

511-29-12
6-32 UNC X 7/16
CAP SCREW

511-29-128
WASHER

INSERT: R4
PURCHASED

#501 -2e- 68
SEPARATELY

q.1 1 _10_1-7
LJI/

ADJUSTING PIN

TOOL HOLDTR
ASS,Y

PART No.

TOOL HOLDTR
PART No.

TOOL HOLDER
LTNGTH BORE RANGI

511-29-17J 511-29-17 A 1.95'' 2.65 - 3.05

511-29-17K 511-29-17F 41trz.tJ 3.05 - 3.45

511-29-17L 511-29-17C 2.35 J.45 - 5,85
511-29-17M 511-29-17D 2.s5 3.85 - +.25

51 1- 29-1 7N 511-29-178 2.75 +.25 - 4,65

511-29-17P 511-29-17F 2.95 4.65 - 5.05

511-29-17Q 511-29-17G 3.15 5.05 - 5.45

511-29-17R 511-29-17H 3.98 6.70 - f .10
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D IA, INCHES

56
27) ( t 52)
+

7
( r78)

FOR NORMAL

R4
o0L
BIT

R1
o0L
BIT

R8
o0L
BIT

2
(sr)

?

(76)
BORT

8
(203)

NOTE:
SPINDLE SPTEDS SHOWN WILL YIELD BEST RESULTScurs 0N cAST tRoN (AppRox. 110 ro z2o BHN).-

usE 2/3 SPEED FOR HEAVY CUTS.
usE 1/4 SPEED FOR HARD Vnrrnrel (Rc 35_50. BHN
BORE SIZE MAY VARY DUT IO HEAT BUILD UP.

327-475).
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