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DESCRIPTlON

The model FA boring machine is a precision, single point tool, boring
unit. lt is equipped with tooling and accessories for rebgring most
American passenger car and truck lngines, both in-line, !0o "ni 5oo 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

This machine is designed for two purposes:

(r) The al ignment of cyl inder bores relative to the pan rails
and main bearing locations, as have been done in the
original factory boring. This overcomes the many inaccuracies
and out-of-al ignment problems associated with clamping portable
cyl inder 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, and air operated clamping and lifting
dev i ces .

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

AII feeds and rapid travels are power operated and controlled from the
conveniently located push button station. An auxi I iary 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 230-450 volt, I phase' totally enclosed motor

with an outboard fan. n qrick change lever selects two spindle speeds'
An enclosure at the rear of the machine contains relays and valves that
actuate mechanical controls on the machine to engage feeds and travels
as wel I as clamping and floating of the spindle unit'
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IMPORTANT

OPERATING SAFETY AND EMERGENCY PROCEDURES

ELECTRICAL P0WER - Make sure all electrical equipment have the proper
ffiad protection.

MACHINE 0PERATOR - Operator of this boring machine should be a skilled
ffian,thatis,wellversedinthecaution,care,and
knowledge requi red to safely operate a metal cutting tool.

lf the operator is not a skilled machinist, the operator must pay
strict attention to the operating procedure outl ined in this manual,
and must get instruction from a qualified machinist in both the
productive and safe operation of this boring bar.

Rottler Boring Equipment has the fol lowing areas of exposed moving
parts, that you must train yourself to respect and stay away from when
they are in motion:

1. T00L SHARPENING - Must be done with care and dexterity to
GT gooA-Eore resul ts, be a lert to the I ight pressure
requi red for sharpen i ng.

CAUTI0N: 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. CUTTING T00L AREA - Any operation involving hand in the
@ 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 it's ful I up position.
N0IE: Periodical ly check this lever to make sure that the

upper lever position will lock out the spindle clutch
when the detent is engaged. Check to see if the
upper indent wi I I fi rmly 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.

\, UPPER HoUSING CoNTRoLS - Learn to identify and independently
@unctions by habit while developing
the awareness of keeping your fingers and hands wel I clear
of the rotating feed screw and the knobs, both on top of the
feed screw and the spindle.
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5. W0RK L0ADING s UNLOADING - Careful ly develop handl ing
loading work pieces, so that

no injury can result if hoist equipment or I ift connection
should fail.

Periodiacally check lift components for damage that may
cause fai lure of Block Handler Assembly. Lifting 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.

6. MACHINE MAINTENANCE - Any machine adjustment, maintenance
@ absolutely requires a complete power
disconnect to the machine. THIS MUST BE AN ABS0LUTE RULE.

EMERGENCY PROCEDURE

Assuming one of the following has occured - tool bit is set completely
off size, work or boring spindle is not clamped, spindle is not properly
centered, these mistakes will become obvious the instant the cut starts.
TURN OFF MOTOR IMMEDIATELY.

N0TE: You can keep your fingers on the stop button, if you wish to
insure instant shut down.

After findinq out what the problem is, methodically organize the controls
to return the spindle to its 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.

'TREMEHBERTt metal cutting tools have the speed and torque to severly injure
any part of the human body exposed to them.
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I.IACHINE INSTALLATION LOCATION

The productivity of this machine will depend to a great extent on its
proper initial inst"l lation, particularly the means by which cyl inder
tlocks can be lifted into the machine and flow easily to and from
other operations in Your shoP.

The proper loading arrangement and area location for your FA machine

is extremely impoitant. A slow travel (6' to l0tmin.) Power hoist,
operated from either a bridge crane or a jib crane arrangement works

very satisfactori ly. A 1000-lb. hoist is general ly adequate-for I ifting
the engine block. An air hoist with speed control makes an ideal method

for fast, convenient loading.

lf some production boring with is machine is anticipated, and the
cylinder blocks are not directly loaded and unloaded from a conveyor,
we would reconmend considerable attention be given to the crane so

that it covers an adequate area to allow the oPerator to back up and

rernove cylinder blocks without cluttering up his own area. lf two

machines are to be operated by one operator' we would recornmend that
the open faces be placed at r'ight angles to each other, with the
machines approximately three feet apart.

UNPACKING

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

Remove the SV4 sharPening fixture from the deck and preferably place at
a bench area close to the machine. This fixture will require l15
volt single phase AC current. lf it is necessary to tnount.this fixture
on the FA base rrith "n angle plate' mount it so ihat the sharpening wheel

is below the top face of ifre machine base, and the sharpening grit will
not be thrown on toP of the base.

Remove the tool box, parallels, V fixture, located at the lower Portion
of the machine and iompletely clean these articles, as well as-the machine

base pads and upper taLle, with solvent. Also, clean thoroughly the
cylinder block ti"rp arm issembly. Rust inhibitor is applied to the machine

ai time of st'iprenii and any of inis inhibitor 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, jam nuts, and chamfered washers are provided
with the machine for levelinq. lnsert the screw and nut at the base
support points, being careful that the screw point seats in the chamfered
washers below.

Use a precision level and level 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, #5AZ-2-13 on the Iower portion of the spindle
unit.

Pull out the cotter key through 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 slid its full travel in and out without tending to
drag and bind the 5/8" bolt assembly. Loosen the bolt only far enough
to do this and no further, and reinsert the cotter key in the appropriate
slot. Now slide the spindle unit from side to side and further clean the
rust inhibitor from the table.

Attach an air source to the appropriate intake at the air filter on the
side of the rear control enclosure.

NOTE: AIR SUPPLY lN I'Fil SERIES MACHINES

It is very important your air source for ilFil series boring machines
be moisture f ree. l/ater and oi I in the I ine wi I I result in early
valve fai lure. 0ur recommendation is the instal lation of a water
trap at the machine.

CAUTI0N: Before attaching electrical power to the boring bar, check your
electrical current and the electrical current rating on the
motor nameplate on the side of the motor. lf compatable, 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 instruction on the motor wire
connection box cover. Also, check to see that the correct "H"
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.

Connect 210-volt, 3 phase wiring to the L-1, L-2, and L-3 terminals, as
noted on the right hand upper portion of the motor starter, located in
the upper right portion of the rear enclosure.
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Mach i ne Set-up conr t

lf the 460-volt current is used, reconnect
Goz-11-2) as shown.

Check the gage on the air regulator in the
to see if it is set to approximately !0 to
line is attached.

the terminals on the transformer

lower portion of the enclosure
95 psi pressure after the air

Turn on safety toggle switch at the rear of the spindle unit and turn the
clamp selector switch to the left (float) position, sl ide the spindle
unit from side to side and in and out to make sure it slides freely. The
necessary effort to slide this will decrease when the shipping oil is
entirely removed from the machine base. (There is an adjustment noted -
Control Function, Page 51, to adjust effort required to slide the spindle
unit)

Turn the clamp selector to the right (clamp) 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.

Shift spindle speed selector into low range, (up position) I ightly hold
in low range with selector knob pulled out. Plug the motor by pushing
the feed button, along with the stop button. The feed screw should turn
counter-clockwise, looking from the top of the machine. lf it turns
in the wronE direction, or tends to ratchet and not drive at all, switch
the wires on L-1 or L-2 terminals. Shift the spindle speed lever back
into the slow speed.
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CONTROLS

Iy'e suggest that before attempting any
should actuate the controls to become
the mach i ne.

cyl inder boring,
fami I iar with the

the operator
operat ion of

r - linuP (rroar) swrr

Turn the clamp switch to the right to energize the spindle hold down
clamp. l./hen this is turned to the left, air is exhausted f rom the bottom
of the spindle unit, providing easy movement of the spindle.

CAUTI0N: Motor must be stopped when positioning bar, inadvertant
spindle rotation could injure the operatorts hands or
damage the cutter head parts.

It is important to note that clamp switch may be left in the neutral
straight up position so that the spindle unit is neither floated nor
clamped. You will find it often useful to use this position on your
machine for dial indicating purposes in bores and to make sl ight
adjustment in order - either to correct or to introduce a desired total
i nd i cator runout read i ng.

2 - FAST DOWN BUTTON

Press fast down button and you will notice that the machine travels
rapidly down unti I the button is released. To become fami I iar with
the rapid down travel, we suggest that you place a tool into the holder
slot and practice running this tool holder down rapidly (in the fast
spindle speed) to an exact point, and returning it to the upper position.
This can be done rapidly and very accurately with a little practice.

3 - FEED BUTTON

Press the feed button and the machine will remain in slow down feed
until either the stop button, lower stop microswitch, or up button is
pressed.

NOTE: Do not press the stop button or up button, when boring.
See the procedure for this operation, in "UP BUTT0Nil
i nstruct ions.

4 - up BUTTON

The up button may be pressed
fol lowing procedure must be
lever into neutral position,
the up button.

any time EXCEPT WHEN B0RlNG, then the
used : f i rst ra i se and hol d the feed sh i ft
decl utch the inner spindle, and then push



Cont rol s, conr t

This will allow
of the spindle,
bit.

The up button wi
the stop button
and stops at the

You will often find it convenient to stop
as soon as the spindle is clear of the cyl
next bore location. This is particularly
located well down from the upper limit of

5 - STOP BUTTON
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the cutter to clear itself in the bore before retraction
thereby el iminating the possibi I ity of chipping the tool

ll continue the travel upward on the machine until either
is pressed or the machine contacts the upper microswitch
top of the travel.

the up travel of the machine
inder bore, then sl ide to the
useful when the cyl inder is
the travel.

Stop button may be pressed anytime, BUT only in emergency cases, when
bor i ng.

5 - SPINDLE cLUTcH CONTROL

The spindle clutch control, located at the upper riqht of the upper gear
housing, is actuated by pulling down. This may be done on high speed when
jogginq or starting the unit, or when the machine is idle.

It may be necessary if the machine is idle, to turn the centering knob
counterclockwise slowly to determine if the clutch is engaged. A I ight
down pressure on the spindle clutch at the time you start the feed will
assure that it is fully engaged for boring.

Lift the clutch knob at any time,

When bori ng, fi rst rai se and hol d
then d i sengage the cl utch.

EXCEPT WHEN B0RlNG, to disengage clutch.

feed shift lever into neutral position

SP I NDLE STOP

This machine is equipped with a spindle stop that engages as the
spindle clutch is disengaged. (fnis is a spring loaded stop and
can be over-ridden). lt is positioned to stop the spindle with
the tool directly facing the operator.

7 - SPINDLE SPEED CONTROL (HIGH-LOW)

The high, low geared spindle speed control is changed by pulling out and
raising or lowering the plastic knob at the lower right of the spindle
unit. This control may be operated when the machine is running, or being
jogqed. D0 NOT SHIFT WHEN BORlNG. This control is often used in positioning
the spindle to secure instant higher or Iower rapid travel.
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Control s con't

B - CENTERING KNOB

The centering knob (upper knob) at the top of the upper spindle housing,
operated the centering fingers when turned clockwise. Be careful not to
over-extend these fingers when the spindle is not in the cylinder or they
will come completely out of the pinion drive.

Motor must be stopped when centering. lnadvertant
spindle rotation engagement could injure the operatorrs
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 limit switch
is actuated by an adjustable stop rod. This stop rod is locked in place
by the plastic knob on the back of the upper housing. The upper limit
switch stop rod is set at the factory and should not be changed.

1O - FEED LEVER

The feed lever is the knob in the center on the right side of the upper
housing. lt is operated automatically and is in feed when the machine is
turned on, but can be placed in neutral by manually lifting and holdinq
it in neutral or middle position or by use of its adjusting screw. To
turn on machine when the feed lever is in neutral, press the feed button.
Automatic feed will not operate.

1.I - MANUAL HAND FEED

CAUT I ON:

The manual hand feed travel
etc.

is avai lable for facing sleeves and counterboring,

It is completely separate from the powered spindle travel and
BE RETURNED TO THE FULL UP POSITION AFTER BEING USED, BEFORE

TRAVEL RETURNS THE SPINDLE TO THE TOP.

shou I d AL\^IAYS

THE POWER UP

CAUT I ON: The automatic feed lever must be disengaged when
operatinq 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. Al I controls, excepting the automatic feed
will operate with the neutral screw enqaged (feed
button turn on machine).

The standard procedure to operate the hand feed is to power travel close
to the feeding point, press feed button, engage spindle clutch, operate
the hand feed, (notaing the feed lever where required), and then return
first the hand feed, and then the power feed to the top.
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NEUTRAL POSITION FOR HAND FEED

This machine is provided with an adjusting screw which is preset at
the factory, to hold the shift lever (soo-18-t) in neutrar position
when using the hand feed. The screw is inserted in the upper housing
cover (Soz-Z-60) as shown.

the machine is held in neutral, all controls will operate as usual,
the exception of the automatic power feed.

-z-- 
FAZMA

,/--NEUTRAL POSITION

FEED POSITION

sQa-?-62
scREw, NEUTRAI_

502-2-60
(PPER I..OTJSING

COVER ( MANUAI- )

502-2-63
L,PPER MUSING
COVER (AUTO)
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To extend
Centering

Fingers
Rotate

Clock wise

FAST DOhT{ STOP

R6D-rNdB -Guto only)

FAST DOWN

mF-T0D--(auto only)

STOP ROD

STOP ROD KNOB

FEED LEVER

Out I
(pull orrt & dorvn IN t

to operate)

SPINDLE CLUTCH

FAST DOWN
BUTTON

FEED BUTTON

UP BUTTON

STOP BUTTON

CAUTION:
Oisengage spindle
Clutch and stop
I4otor before
Placing hands near
The cutter head.

NOTE: Automatic
PA rnachine shown
here. Manual FA
controls are the
same except where
noted (auto only)

- NEUTRAL POSITION
ffiFEED--

HAND FEED

HIGH 
- 

LOt{

SPINDLE SPEED

Pull to operate

NEUTRAL
FLOAT I CI,EN,IP

W
CLAMP SWITCH

up trgvel

travel

CONTROLS
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AUTOMATIC MACHINE ONLY

AUTOMATIC FAST DOWN STOP

The purpose of the stop is to allow the operator to rapid travel the
spindle down, without requiring strict attention to accurately stop the
travel at the proper height for centering.

The stop consists of an added Iimit switch (pOt-S) and mating adjustable
stop rod. The rod is the middle stop rod (SOZ-Z-56) on the back of the
upper housins and is adjusted to stop the spindle automatically when
the middle I imit switch is contacted.

The spindle down travel is started by depressing the FAST D0WN button
and stopped by either releasing the button or allowing the automatic
stop to actuate, To rapid down travel past the automatic stop, it is
necessary to depress the feed button and ilfeed" the stop rod past the
switch.

AUTOMATIC MACHINE ONLY

AUTOMATIC SPINDLE RAPID RETURN

The purpose of this device is to completely eliminate the operator
attention required to disengage the spindle clutch and return the spindle
to the top of its travel.

The automatic return consists of a double pole, double throw lower limit
switch (Soz-z-351, an air cyl inder (Soz-z-Sg0) to disengage the spindle
clutch; and air operated cylinder and cam mechanism to rotate the spindle
to the return position (tool bit facing the operator); two time delay
valves, in the control panel, control and time the air operation- A

toggle switch on the side of the control panel select automatic or
manual operation.

N0TE: Automatic FA machines prior to serial number 2188 uti I ize a

tire delay and sequence valve in the control panel to time the air operation.
Machines after serial number 2188 utilize a time delay in the panel and
series-type air cylinder on the upper housing to time the air operation.
Machines after serial number 2229 utilize two time delay valves to provide
a neutral dwel I before automatic retraction.

The automatic spindle rapid return is operated with the toggle switch in
the llauto" position. l'/hen the stop rod contacts the I imit switch (5OZ-Z-36),
the spindle clutch is first disengaged, then the spindle is rotated to
the return position, and the spindle is teturned to the top of its travel.
\^/ith the toggle switch in the manual postion the machine shuts off when
the limit switch is contacted and is returned to the top of its travel by
depressing the Up button.

N0TE: Machines after serial number 2'188 are equipped with a lower safety-

-limit 
switch to protect the machine spindle from damage in the event of

failure of air or electrical components in the panel or on the machine.
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Automatic Spindle Rapid Return contt

The following caution note and following paragraph apply only to
automatic FA machines before September 6, 1967, or serial number 2229.

CAUT I ON: When the Up button is depressed or the lower limit actuated,
the time required to disensage the spindle clutch and rotate
the spindle to the return position permits the spindle to
feed down approximately 1/16" from the time the clutch is
disenqaged unti I the spindle starts its up travel. Therefore,
neither the Up button should be depressed nor the lower limit
contacted whi le the machine is cutting (including interrupted
continuation of cut at bottom of cylinder) or when it is
within 1/16" of beginning to bore unless the feed lever is
manual Iy I ifted into the neutral position.

I,,/hen you are test cutting at the top of a bore to check size or termina-
ting a bore at a shoulder, such as required at the bottom of a bore for
a sleeve stop, the feed lever must be lifted to the neutral position
first and then the Up button depressed.
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-B TYPE CUTTER HEADS

ALTERNATE CUTTER HEAD ARRANGEMENTS

Your FA-B is equipped with a single draw bolt through the inner spindle
assembly so that a number of different styles of cutter heads, tools,
and indicators, may be rapidly interchanged. Two spanner wrenches are
provided for locking and unlocking the cutter head, they are used on the
two lower knobs on top of the spindle. l./hen inserting alternate tools,
make sure the socket is absolutely clean and while threading in place,
make sure the spl ine is easily engaged without burring.

PRODUCTION CUTTER HEAD 600.8-4H oTG

The production cutter head with a standard bore capacity of 2.875" to
6't (fn-ZNRg 2.875 to 5) may be quickly attached to the FA-B machine by
use of the draw bolt.

It is used in the FA-B machine to simplify and speed up the oPeration,
eliminating the necessity of removing the tool everY time you center
the spindle in a new bore.

CAUTI0N: Care must be taken to determine that the lower body of this
head does not interfere with lower extremities of the block
such as bosses and hubs of main beari'ng bores.

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

A dampener weight is also provided in the cutter head to improve
performance of the boring spindle. This requires little or no maintenance
as long as liquids or contamination do not enter the weight cavity. Should
this o-cur, the operator will experience chatter problems with this head

and it will have to be disassembled and cleaned. lt is simply done by

removal of the three flat head screws. Careful ly disassemble, clean and

reassemb I e.

BLrNp HOLD CUTTER HEAD (0PTIONAL) 600-8-5

This cutter head is attached and oPerates in the same manner as a pro-
duction cutter head except the centering fingers are located above the
cutter tool, requiring tool removal to center each bore. An offset tool
bit is providud'so that extreme blind bores may be processed. A dampener

weight l's also provided in the cutter head which requires the same

maintenance as a production cutter head.

1.5" (38mm) STUB BORING BAR (oPTloNAL) 500-2

This stub boring head with a capacity of 1.5rr to 4.1'r (l8rm to l04nrn)

diameter x 6.5tt- (t65mm) depth, ffioY be quickly attached to the FA-B boring
machine. At all times the work should be located in the machine so the
end of the stub boring head is no further than 1'r from the beginning of
the work when the spindle is in the uPPer limit of travel.
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-B Type Cutter Heads, conrt

Unl ike the production cutter head, centering fingers are located above
the cuttinq tool, requiring tool removal to center each bore.

Two sets of centering fingers are provided, the smaller has a 1.5" to
2.6251' bore diameter range and the larger a 2.625" to 4.1t' diameter bore
range.

lf centering fingers require dressing after a period of use, apply the
same lapping procedure noted on page 33 and 14._ I!"lLigtqqglgl qay e]:o!e-
periodical ly cal ibrated as noted on page J4.

An off-set tool bit is also provided in order tp bore to the extreme
bottom of bl ind holes.
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IMPOR,TANT GENERAL INFORMATION

FOR THE BEST USE OF

THE MODEL 1.5 STUB BORING TOOLING

CAUTI0N: lnner Spindle Adjustment (see page 41 ) must be correct for
prec i s i on use of stub bor i ng heads .

Since the extended Stub Boring Head
a smal I shaft diameter, the cutting
( . 005" to . 01 5',) (.1Z7rn to . 38 t 0mm)
with no chatter at the bottom of the

design has considerable overhang with
tool rrBrr I and must be kept very narrow,
wide. This wi I I insure best results
bore.

The small head will also be inclined to deflect with increasingly heavy
cuts. You may expect, with properly sharpened tools, that after a .040"
(t.Ot6mm) (on diameter) cut, a second pass of the tool will remove close
to.001r'(.0254*m) material on the diameter. A second pass following a
lesser fi rst cut wi I I remove less metal.

The.040" (t.Oi6mm) cut will also leave a light drag back mark in the
cylinder that can in turn be eliminated by the second pass.

The drag back mark is generally eliminated in any event by finish honing.
It may also be eliminated by repositioning the boring spindle away from
the tool 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.

ln general size variations in a typical cycle bore will approximate
.0007" (.Ot778mm). A second pass wi I I 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 excel lent 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 little or no
maintenance as long as liquids or contamination do not enter the weight
cavity. Should this occur, the operator wi I I experience chatter problems
with this head and it will have to be disassemble and cleaned.

Performance of the stub borinq bar is also closely related to the proper
lubrication and adjustment of the machine inner spindle bearing. Check
the inner spindle adjustment two to three times per year to make sure
clearance is correct.

CAUTI0N: lt is very important that after inserting tool holder into the
stub boring cutter head and pushing it firmly back to its
indexing point, that you remove ai I finger pressure from the
tool holder and tool bit, before locking it with its locking
set screw. This is especial ly important when using the offset
bl ind hole tool bit. Failure to fol low the above instruction
will result in size variation.
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1.5 (sHonr) sruB BoRtNG BAR (oprroNnl) 500-B-8A

This Stub Boring Head, with a capacity of 1.5 to 4.1'r diameter
(38 to 104mm) x Jrr depth (75mm), attaches and operates the same as
the 600-2 cutter head. lt is designed especially to be used with
the production full width single cut VW head facinq tool. lt can
also be used for general purpose boring where a rigid stub boring
head is required.

lf you already have a 600-2 stub cutter head, you may use its tooling
for this head.

NOTE:

Place cyl inder head on paral
surface is reasonably flat.
except i ona I 1 y out of fat .

lels as shown in sketch.
Shim to support properly

Make sure mounting
if surface is

position when

\^Jhen th i s cutter head i s used for VL/ head fac ing , cutter head
wil I require centering bushings and wide facing cutting tools,
which are sold separately. See page 87 for sizes.

V!/ HEAD FACING INSTRUCTION

lnstal I 500-8-8A Stub Boring Head. Select the size of centering
bushinq you require for the size head you are finishing. Place it
over the stub bar, raising it up until it engages the ball detent
to hold it in its park position. Set a facing tool that is in the
range you requi re. Set by loosening adjustinq pin set screw, which
will allow adjusting pin to slide back against micrometer anvil.

lnsert facinq tool into cutter head and lock with tool holder lock
sc rew.

Clamp head with sufficient force
cut t i ng.

NOTE: Excess i ve clamp force may

to ensure hol d i nq i n

warp or deflect head.

-o6
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Vl^/ Head Fac i ng I ns t ruct i on con I t

Shift spindle speed to low -- rral I operations to be in low speed'r.
Rapid travel head down until facinq tool is just above cylinder head.
Turn off boring bar. Move centering bushing down from its park
position. Turn borinq bar clamp switch to float. Center spindle
with bushing, turn switch back to clamp. Raise bushing back to its
park position.

Now using the hand feed and dial depth indicator assembly,503-148,
face head to the desired depth. Set dial indicator so that you can
finish to the same depth in the next bore. Do not allow tool to
dwell for more than a few revolutions at the finish depth or a wavy
finish will result.
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OPERATING INSTRUCTIONS

I^/e recommend, particularly for
to practice on a junk block in
controls and detai ls connected

operators unfami
order to become
with the use of

I i ar wi th the bor i ng bar,
acquainted with al I

the machine.

BORING AUTOMOBILE AND SMALL TRUCK BLOCKS

LOAD I NG I N-L I NE CYL I NDER BLOCKS

Place a Chevrolet, Ford, or Plymouth 6 cylinder block in the machine on
top of the 5" parallel fixture, and apply weight to the top of the block
at each end to determine that there is no burr or dirt under the pan
rails that will result in the block not being clamped properly to all
four points of the pan rails. (You will note it is necessary to
properly deburr and clean pan rails at support points, as opposed to
cleaning the top of the cylinder block for a portable bar.) You will
find that some blocks will rock on parallel fixture and should be
shimmed at the proper front support to el iminate rock.

Place the block into the machine, so that the holes are in a position to
approximately locate boring spindle in the middle of its 1 3/4'' in and
out travel, when centered.

You will note that it is possible to put engines in this machine in such
a way that the spindle unit may be forced to the limits of either its
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 cyl inder block.

Lock clamp handles firmly and lower the toe firmly on the block with the
cam handle straight up. Lock ball handles firmly and lower cam handle
to clamp block. lf the block is exceptionally Iong, such as straight 8's,
operate the two cam handles simultaneously so that locking the first
handle does not tend to rock the opposite side of block up.

You wilI note Lhat the parallel fixture is designed with an "L" shape.
The purpose of this is to extend the back portion of the "L" outboard
to prevent cylinder blocks from rockinq wheh first clamp is applied.

CAUT I ON: The standard production-type cutter head with
centering fingers below the tool bit must be
checked for interference with main bearings bosses
or other protuberances on engines other than
typical American passenger car and truck engines.
FA machines may have other cutter heads substituted
to avoid this difficulty.

M I CROMETER

Determine the cyl inder bore
the tool holder and use the

size you wish to cut and place a tool bit into
micrometer to set to size. Choose a tool
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0perating lnstructions conr t.
Micrometer

holder that will allow minimum tool bit overhang, for
to bore. We recommend a maximum tool bit overhang of
tool holcler. Before setting, make sure the tool bit
sharpened. (See tool sharpen i ng i nstruct ions) .

N0TE: This micrometer is .050 to a revolution rather
a conventional micrometer

the size you wish
5/8" outside of

is properly

than .025 as on

Your boring bar micrometer, as 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 insertinq the holder
in the micrometer without allowing the spring loaded tool bit to snap
against the micrometer anvi l. Caution should be used to I ightly lock
the tool bit. Then turn the micrometer spindle away from reading and
fi rmly lock the tool bit. Then re-check the micrometer reading.

BOR I NG

lnsert the tool holder into the boring bar spindle and push firmly
back to the index point. Lightly lock the tool lock screw with plastic
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 the cutter down to within 1/8" of the cut. lf you
should travel the cutter into the bore, place fingers on'rup" and "stop'l
button and press "upil button, immediately pressing rrstopil button when
the cutter is out of the bore.

CENTERING I./ITH CENTERI NG FI NGERS

Turn clamp selector to left (float position). Turn centering knob
clock-wise to extend centering fingers. Make sure they will extend and
contact the cylinder wall. Continue to hold a firm rotary pressure on
the centering knob and turn clamp selector to the right (clamp position).
When rotating clamp selector switch, o slight pause is required in the
straight up or neutral position, to assure qood centering. This pause
will allow the float air to dissipate and the spindle to settle evenly
before the clamp cyl inders engage.

NOTE: D0 NOT PULL KNOB TOIJARD YOU DURING CENTERING. THIS lS THE MOST

Turn centerinq knob counter-clockwise to return fingers to'rin" position.
Apply light down pressure on the spindle clutch lever while pressing
feed button to begin boring. lf you wish to check the bore size, allow
the machine to bore a sufficient depth above the ring travel. Raise
and hold the feed shift lever into neutral position, disengage spindle
clutch, push up button. Allow the machine to return to its full up
position. Check bore diameter, adjust if necessary and re-insert tool,
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0perat i ng I nst ruct i os conr t
Centering wi th Centering Fingers

rapid travel down to job again; engage spindle clutch and press feed
button. Do not unclamp during this checkinq operation.

When cutter has completed boring operation, set down stop rod on the
back of the upper gear housing to stop feed. The stop should be set
promptly after machine finishes cutting as the inverted style of the
cutter head does not have a large amount of end clearance above main
bearing bosses on some engine models.

After feed has stopped, lift spindle clutch lever, turn lower spindle
knob, (5OO-18-2) clock-wise until detent is contacted, press the up
button to return the spindle to the top.
NOTE: lf a cut of.005 or less, on diameter is to be taken, the

fol Iowing centering procedure i s requi red - turn float clamp
switch to its neutral position, then center spindle by using
a dial indicator attached to the cutter head. Then turn clamp
selector to the right (clamp position).
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A I R V5lV8 COHBTNATION FIXTURE

50?-1-72

CAUTI0N:, Handle block and f ixture wi th substaqgsl care and guidance.
A block hoist is reqrli red. Xisf,anaiEg 6-f the heavy engine

sult in the dropping of a heavy
piece and possible personal injury. BE CAREFUL.

NOTE: F4 main base only, z ll?tt (SaZ-l-2I-A) wear pads must be
bolted on top of the 4t'wear pads when using this fixture at
elevated position. Remove only for largest V8 blocks and/or
large in-l ines.

The Hodel 502-l-72 V6|VB cylinder block air fixture is a fast, simple
and universal system to properly and accurately hold npst 60 degree and
!0 degree V type engine blocks for cyl inder boring.

The block is most effectively handled with the main bearing caps in
place and at least the outboard caps torqued. Care must be taken to
assure the side contact edge of the locator bar is above the cap split
surface. pl it surface.

V BLOCKS

(Blocks
the pan
p I ace.
I eng th,

Y BLOCKS

with main bearing center I ines no rrlore than 1/Ztt higher than
rail plane) are mounted with the 502-3-8-8 V block frame in
Select !0 degree option placement of frame to suit block
or interference of main bearing caps.

(elocks with main bearing 2 3/8" to 3 1/2t'higher than the pan rail
plane) are rnounted directly on the fixture.

The 502-'l-21-AL t AR wear pads are used for most automotive blocks.
The 502-l-21-AL 6 AR wear pads must be removed to acconrodate large
blocks including the Ford Super Duty Truck Series, the Caterpillar
J208 and the lnternational V 401, \\6, 5\9 and 550 Series.

CAUTI0N: Extreme care must be taken by operator whenever handling large
blocks. Large blocks may cause fixture to tip when floated
too far outward. lle recommend Ieaving hoist attached when
moving these blocks.

The fixture may be easily repositioned on the machine wear pads (without
a block in place) to shift from the 5O aegree support surface to the
!0 degree support surface.

CAUTI0N: Large blocks requiring removal of wear pads, lift directly
frorn the block bank surface, D0 NOT USE the 502-l-95 block
handler assembly on these blocks.



AIR V6lVB COMBINATl0N FiXTURf Cont'd

The normal operatronal procedure on smalfer V blocks is to first attach
the block hand-Ier assembly on to the block nraking sure the cam lifters
are COMPLETTLY engaged and that the Iift hook is approxinrat.ely centered
in block lenqlhwise. Place the 502-1 -82-A focator bar assembly thru the
main bearings and hoist the block into the flxture, using the locator
bar handle upright to help guide the locator bar into place. Pul}ing
the block t.owards you, with the focator bar against the guides, will
prevent jammi.ng in the slot of the guides during loading and unloading
operation. After focator is engaged in guides - pivot b-lock outwards as
you lower it.
Make sure the block is firmly seated in place and not resting on pan ratl
burrs or other interference points, accurate seating can also be a problem
with extremely warped, distorted blocks or can be caused by failure to
remove a main bearing insert. Locator bar has a refief for block with
smaIl main bearing.

Depress the valve button in the tube tower and push back rnto bore
position. There is a guide bfock (502-1-105) attached to the right hand
90o air float pad to aid in guiding fixture along the support ways.
Lack of air float support will indicate you are moving off the center of
the supporl ways.

Operate the block clamp arms,
position while depressing the
block handJ,er, lurn the block
on the other bank -

bore and pull iixture back out to the load
va-lve button. Lrft the block out with the
1B0o and refoad to duplicate the operation

For safely, the air float will
outer limit of travef, when on

also cease when
the 502-1 -21-A

the fixture
wear pads.

is at itrs

Use lift hook 502-1-101 to lift
lift block and fj-xture together
positioner of frxture and block

V6/VB f,ixture from main base. You can
if locator bar pins are rnserted in bar
has main bearing cap on.
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BORING LARGE TRUCK BLOCK

The FA Boring Machine has the capacity to bore truck engines such as

the ln-Line Hack and ln-Line GHC Series 71. lt is necessary when

boring these large blocks to remove the wear pads (SOZ-1-21) and place
the block directly on the main base (SOZ-1-20). The blocks are then
bored according to the instructions.

CHAMFER I NG

A special tool is available for chamfering. Tool may be set by either
inserting in the head and approximately setting or placing in a micro-
meter and set approximately.l00 over the bore size. Chamfering can
be done either by using slow feed and releasing when adequate chamfer
has been developed or by use of hand feed.

Chamfering may also be simply done
rnodel CH-3 abrasive tool driven by
require boring bar and develops a

most effectively when an optional
a dri I I motor. This method wi I I not

smooth burr free entry for r ings.

,-501-6\A
HANDREL I HEAD

5ol -54c
ABRAS I VE

c0N ts
(n r ru tNuN

OF

ORDER

5)
cH-3

CHAHf ER I NG

TOOL ASS I Y

501-54
(optional)
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COUNTERBOR I NG

Counterboring wi I I often be requi red in re-s
on your model machine and frequently a close
maintained in order to properly secure the s

N0TE: Use hand feed.

leeving larqe engine blocks
tolerance depth must be

leeve instal lation.

UPPER AND LO\^/ER DECK REPAIR OF D IESEL CYL INDER BLOCKS

Most diesel blocks use the cylinder head to clamp the lip of the wet
sleeve against the counterbore and at the same time, location of the
sleeve is determined by the upper and lower fit.

This requires a good deal of caution to determine that:
1. Counterbore is parallel to the top deck.

2. Counterbore is exactly square with the concentric upper and
Iower deck bore fit diameters.

Counterboring rnay be best accomplished by the use of an optional 1"
travel dial indicator assembly, !03-148.

OUTER SP I NDLE

503- I
IND I

4-rl
CATOR

ONLY

503- 1 4-48
JIG FOOT

503- 14-6
HOLDER

503- 1\-2
PIN

SP I NDLE BAS E

503-r4B
DEPTH DIAL INDICATOR

I .ptional )
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Counterbor i ng con I t

To counterbore to a close tolerance depth, carefully hand feed the RF

type cutter bit down until the cutter is slightly touching the block
surface. Adjust the dial reading to "zerot'and hand feed cut down to
within.003r'to.007'r of desited depth. Check the exact depth of
counterbore at this point with your depth micrometer and hand ieed the
remaining depth required by reading the proper number of graduations
on the indicator.

The dial depth indicator clamp is manufactured with spring pins so it
will compensate for the weight of the spindle and allow very accurate
depth control. lt may be clamped into any position within the machiners
spindle travel.
N0TE: 1/4 turn of the right hand clamp screw is sufficient

tightening force. This wi I I al low the col lar to sl ip
on the column, (after the pins retract into col lar),
i f the col lar is inadvertently left in wrong position
during normal cycle boring operation.
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I NSTRUCT I ONS FOR USE OF OPTIONAL

MEcHANTcAL DrAL RUNour rNDrcAToR (#soz-g-gn)

502-9-9F

5O2-9-98
BUSH I NG

I ND I CATOR ONLY

502-9-9D
GOOSENECK SHANK

5O2-9-9E
BODY CLAHP

D IAL

5o2-9-94
RUNOUT INDICATOR ASS'Y

The #502-9-94 mechanical dial runout indicator may be used for checking
and if necessary correcting the centering or bore concentricity. lt
may also be used for checking face squareness of the work piece to the
boring spindle.

The principal use in checking centering will be for engines requiring
an absolute minimum oversize, particularly when i rregular wear and score
areas can be found.

To use the indicator, simply place the gooseneck shank in the split
bushing provided and insert in the appropriate size tool holder. The
indicator may be used on any style of cutter head.

Center the spindle by normal use of the centering fingers.

Turn float clamp 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 properly so the dial will travel in the
right direction.

Lower the spindle and adjust the indicator mount with either gooseneck,
or tool holder lock screw so the probe makes contact.

Turn the spindle, and the indicator now will read the total runout.
This will be exactly double the distance the spindle is out of center
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lnstructions for Use of 0ptional Mechanical Dial

To clean up a bore, it will be necessary
amount of this runout in addition to the
lf you bump the spindle unit I ightly with
you can easi ly reduce the reading to near
removal.

to set the tool about the
basic bore size you measure.
your hand, you will find
"zerot ' for minimum stock

Similarly if the bore is substantially out of
grooves, you may move the spindle so that you
d ia I read i ngs at the opposed I arge port iorr of

round or has scored wear
get two maximum equal
the out of round.

can be made with the stub boring

lf you wish to check the squareness of the bore face, reset the dial
indicator lever for the proper travel direction and adjust the spindle
and indicator to contact the surface above the bore. Rotate the
spindle then to check out of square.

Remember, if yr:'.u wish to correct out of square with shims under the
work piece, you will have to use a shim proportionately larger (as the
support points are to the indicator travel extreme) than the out of
square read i ng.

DEPTHS OF CUT

Proper cutting speeds are arranged so that the high speed range will
rapidly take cuts up to.040r'on the diameter - up to 4" diameters.

Achieving this
larger diameter

Turn switch to
indicator, and

Cuts that are taken over this
prevent excessive tool wear.
be taken on low speed.

STUB BOR I NG BAR

you will find the bore will clean up on a slightly
than you measure at the maximum out of round area.

clamp when you have the proper dial readinq, remove the
proceed with the borinq as usual.

size should be run on low spindle speed to
Heavier cuts up to .200" on diameter may

Heavy cuts up
bar using the

to .150 on the diameter
low spindle speed.



-30-

TOOL BIT SHARPENING

CAUTl0N: EYE PR0TEcrl0N MUST BE WORN WHEN SHARPENTNG To0L Brrs!

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

To sharpen the carbide bit, insert the tool holder in the sharpeningjig slot. Place the jig over the pin provided on the top of the SJ3B
and sharpen bits on the small diamond 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. Sharpeninq the wrong
side can readi ly chip the point. When sharpening, use very I iqht
pressure, moving the tool back and forth across the diamond wheel, to
improve cutting and prevent groovinq of the diamond wheel. After
sharpening a number of times, dress excess steel away from the carbide
wi th a gri nd i ng wheel .

lf a considerable amount of production is anticipated with your FA
machine, we would recommend locating a silicon carbide or green grit
type of abrasive grinding wheel on a closely located bench, so operator
may conveniently dress steel away 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 occui-s in the
carbide, and will reduce wear on diamond wheel. The top surface will
crater .010 to .015 back of the tip with considerable boring, so the tip
should be occasional ly dressed back .020 to .025.
CAUTI0N: See sheet for tool sharpening requi rement.

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 steel. lron
weld on top of the bit will cause a rough finish on aluminum work.

CAUTION: Do not attempt to dress or sharpen the top of the tool bit.
Grind or dress the front and sides only.
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CARE OF DIAM0ND 14/HEEL

lf the diamond wheel is handled with care it will provide many years
of service.

An abrasive stone is furnished with your diamond wheel for use in honing
the face of the wheel. You should use this stone frequently to remove
the particles that tend to load this wheel, otherwise you will not
produce the keen edge on the tool that allows the machine to bore
accurate hol es wi th a fi ne surface fi n i sh.

TOOL L IFE

I./ith tools sharpened to a precision edge, it should be possible to bore
approximately 20 oversize cylinders on high speed.

This applies to most american passenger car bores under 4" provided no
hard spots or foreign materials are in the cylinders. The same number
of sleeving cuts can be made on low speed, without further sharpening.
Provided the tool has an original keen edqe.

Two grades of carbide tool bits are avai lable:
R8 tool bit:

R1 tool bit:

A tough grade of carbide for heavy and interrupted
cuts and general boring.
A harder carbide with better wear characteristics,
to be used for normal boring with improved tool
I i fe. Suggested for product i on re-bor i ng .

CENTERING FINGERS

CHANGING OR INSTALLATION OF CENTERING FINGERS

CAUTI0N: Motor must be turned off and spindle clutch lever must be in
the up detent position during any centering finger operation.

Centering fingers can be taken out by simply rotating the centering
knob clock-wise until fingers can be removed. When they are replaced
or reset in the cutter head, they should be replaced in the respective
numbered slots and the centering knob first rotated clock-wise and then
cd;tJ:Eoci<wise to insure that fingers enter pinion teeth simultaneously.

CENTER ACCURACY CHECK

Centering fingers should be kept adequately accurate to center the new
bore within .002r' of the center of the worn hole. Centering fingers
can be lapped periodical ly to obtain near perfect centering.

check the centering fingers by boring a hole and then
amping the spindle unit, extend the fingers against the wal
see that each finger tip will lock a .001r'shim. lf the
not do this, they should be lapped by rotating them back

l,
Periodical ly
wi thout uncl
checki ng to
fi ngerp wi I I
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and forth in this test bore while holding the fingers against the wall.
lf this does not quickly bring contact and pressure to all the fingers,
it will be necessary to dress carefully the high finger or fingers with
a fi le and repeat the lapping process.

MICROMETER

Your boring micrometer, as with any other measuring tool, should be
used delicately and with care to be assured of the greatest accuracy.
Particular attention should be paid to inserting the tool in the
micrometer without allowine tool bit to snap into the micrometer anvil.
Care should be used in the method of lightly locking the tool bit before
tightening.

After a period of use you will note that the tool bit tip will force a
depression in the mike anvil. This, of course, will result in the
inconsistent sizes, particularly after resharpening the bit. Periodi-
cally we would recommend turning the anvil slightly and finally end for
end so that a flat surface is exposed to the tool bit tip.

Lock Screw

Tool Miccometer
AnvtlHolder

IVl icrometer
SPindle

Anvil Lock
Screw

- Tool holder
lVrench

Piace tip of too] bit
against the Anvil Ass'Y-
and loosen the Lock
Screw, slowiY allowing
the Tool Ijolder to
move bacl< making
contact with the
IUicrometer SPindle-

Micrometer
Sleeve

Micrometer
Head

Spanner Wrench
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SPECIAL MICROMETER INSTRUCTIONS
(For optional capacity to B" diameter)

For setting FA micrometer to high and low reading using micrometer
with a 2.)tt to 5.00" reading.

CAUTI0N: The standard
except when
meter, then
micrometer.

for yourFA bar is set. Do not change it,
it is necessary to recal ibrate the micro-
the standard should be reset to match the

To bore fron 2.9 to 6.00, place standard in micrometer and adjust the
mike anvi I so that the mike reads 5.0',.
N0TE: Read directly as shown on the micrometer sleeve.

To bore from 4.9" to 8.0" place the standard in the micrometer and
adjust the mike anvil so that the mike reads 4.0" The mike reading
is 2.9" to 6.0't and wil I now actual ly guage tool f rom 4.9', to 8.0".
When the mike is set for larger bores, remember that bar will bore
2rr larger that mike reads.
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IMPORTANT
MAINTENANCE

LUBRICATTON

F STYLE

6

A

o

The F style Upper Horsing Unit should be pacled with Union Oit - UNOBA

Fl or EZ tuUe. Lubriptate-t930 AAA, Hobil oil - HobJlith A.l{. Grades 1 or 2,
Chevron Durollth EPl or EP2 , or any eguivalent Uthuim Barium Grease.
approiimitity eveiy ei,OOO boring cyclls. When this grease is cnanged, the
Upper Housing Lid lhould be remove-d and the original lubricant entirely
removed.

The Upper Horuing Spindle Drive Gesr Besring s-hould be lubricated_ !bNffi,!!,
Oy aOdi;g a few dlops of three and one oil, or Union Oit - Uniqn ?5, or a

viry figni spindle or'sewing machine oit (less than S.A.E 5) to the bearing.. .
eOri Uf rem'oving the small- cover on the front of the- Upper Housing and add

lubricCnt to the take up nut area between the ctutching teeth.

Tte loser gear box oll level ahould be checked HONlXttY. Ctreck by 
-;;";i;;- fiCn- a|"r";;; ;;p plug eod plpe plug iffiTirrghc rlde of,

splndle baee, o11 level should be Juet up to rhe boctm of thls hole
(see llluaGretlon).

CAUTION: lghen adding oit for refilling, Do NoT otlEn FILL

Change this gear lubricant every .|0,000 boring. cycles. Use Union sAE 90

Multilurpose'gear lubricant or any equivalent SAE 90 gear lubricant.

On older machines, which do not have oil breather cup on

left side of lower gear housing, reguire greas€ ln thb
housing. This grease should be kept at the ssme- levet
as thCoit gear-housing above. Add, when neede4 3
purii-Union'OU - UXdge Fl or F2-lube.l.lobir o,1l - Hob1fith A.l{.
CraOes 1 or 2, Chevron Durolith EPI or EPZ, to I part SAE 90
multipurpose gear lubricant.

NOTE:

tl tf your F style machine is operated on a continuous basF, 8re8$e fittlngs at
thi top of t-he Spindle Unlt inO at the bottorn of Feed Screw Drivc, shoutd
Ue tigtitty tubricated dalty, or less often if ttre machine is not used
conti-nuoisly. Lubricete'uiittr UIIOBA Fl or F2 lubricantr,lubriplate tg3UAAA'
t'tobil otl -- Hobilith A.lt. Gradae 1 or 2, Chevron Ourollth EPI ot EPZ,
or any equivalent Lithuim Barium Grease.
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LUBRICATION, F STYLE, CONIT

O Two or three drops of Union Oil -3f5 Turbine Oil, or Union Oil 3f5 Klondyke

Oil, or any SAE iO Oit (nondetergent Motor Oil) can be added weekly to the

breather at ine top of tire key wiy in the Main Spindle to insure fluidity of
Main Spindle Bearing lubricant-

D Main Spindle surface should be cleaned with Kerosene weekly and occasionally

a light weight oil applied to prevent excessive dryness.

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

D|sassemble hand feed assenbly and lubrlcate bronze bushlnq and

bevel gear shafr wirh uNOBA Fl or F2 lubrtcant. lubrlp-late /1930 AAA'

Mobil oif - Mobilith A.W. Grades 1 or 2, Chevro! DuroJith EP1 or EPZ,
or any equivalent Llthluo Darium grease. Ttrls shoulo be done once
every 6 months.
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[] GR€AsE
SIDE

R'GHT

t GREASE

O GREASE,
RI GHT
stoE

INNER SPINDLE
TAKE UP NUT

A 3-IN-T OtL

@ sae 30 orL

Er CLEAN wJTH
K EROSENE-
L I GHT OIL

Qsee 90 otLr
(PIPE PLUG'

LOWER GEAR
HOUS I NG

LtNE

t-ll/16

BREATHER

LUBRI CATI ON
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ADJUSTMENT OF OUTER SPINDLE

Main spindle bearings are tapered split cast iron rings held in seat
by the adjustment nut. Tension on the bearings is normal ly adequate
requi ring no adjustment for many boring cycles.

The upper bearing is preloaded in place by a Belleville spring washer,
below the adjustment nut. This adjustment should be checked after the
shipment of the machine, since shock to the machine during shipment
may result in some set of the spring.

CAUT I ON: Caution should be used in adjusting these bearings in order
to avoid a too tight spindle which only serves to wear out
the machine and make control operation difficult. lf it
should be necessary to adjust, see page {.Q.

@ o*-*
BELLEVILLE SPRING
WASHER INSTALL
AS SHOWN

SPINDLE
NUT OUTER SPINDLE

L.trPER OUTER
SPINDLE BUSHING



OTJTER SPINN-E

2.

3.

4.

5.

Run spindle down approx. 4" to
6" loosen the #B-J2 set screw
and loosen al I outer spindle
nuts (soo-ll).
Tighten the Iower bushing
$OO-16-Z) by t i shten ing the
outer spindle nut marked @ unti I

10 to 15 lbs. of effort is
required to operate the hand feed
handle. Lightly tishten #8-32
set screw.

Repeat this sequence (2) on the
upper bush i ng, by t i ghten i ng the
outer spindle nut mark@, take
care that the hand feed operates
only sl ightly tighter or 15 to
20 lbs. of effort is required to
operate the hand feed handle.

Traverse the bar
travel and make
feed works easi I

ground sl ightly
max. rigi,lity at
travel.

at all points of
sure the hand
y. Spindles are
tapered to secure
Iower I imits of

-40-

spindle
gears,

audible,

FELT IVIPER

OUTER SPINET-E
NUT

BEARING
RETAINER

LOAD SPRING

\
Spindle adjustment may also be
checked by hand feeding the spindle
down and pul I ing the slack out of
feed mechanism by pul 1 ing down the
upper gear housing. Pressure required
at tightest point is indicated in
chart below.

STYLE MACH PRESS. REQ' D

DAo, -0B, -oc 30 - 50 lbs.

FA 6 F2B 5o 75 I bs.
FA4EB, I DA4,
DA5, E 6IDA5B

5o - 8o tus.

ln order to recheck the friction on
the spindle it is necessary to crank
down again to create backlash.

Avoid excessive tension on upper outer
spindle nut@, otherwise tool bit
dragback marks will appear in bore.

OUTER SPINU-E
BUSHING

OUTER SPINDI.-E

fi8-32
SFT SCREW

SPIND-E BASE

SPINU-E
BUSHING

BRG. CARRIER

OUTER
NUT

sPIr.lct.E

FE.-T IVIPER

FELT
RETAI}€R

6.

Exeessive tightening of outer
nuts wil-l cause strain on feed
and eause spindle to have an

7.

excess resistanee.

VITAL OUTER SPINDLE ADJUSTMENT
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ADJUSTMENT OF INNER SPINDLE

'I . Remove two screws and smal I cover on the f ront side of the upper
hous i ng.

2. Remove the stop screw restricting the up travel of the spindle clutch
lever and move the lever to full up position (see detail J). Rotate
the spindle approximately 1/2 turn away from the detent spring.
Position the tool holder slot to the rear.

3. lnsert a pin (diameter.180 or less) in one of the holes provided
in the 0.D. of the take up nut. (See inner spindle nut). Hold
the spindle knob with one hand and turn the take up nut to the left
(clockwise). You will note the nut ratchets in notches as you take
up. Take up until the spindle is tight and back off 3/4 to 1 1/2
notches. Run the bar on high speed making sure there is only
sl ight heating at the bottom spindle. lf the heat is excessive,
back off one notch further.

CAUTI0N: Be sure the detent is in a notch, not midway between the notches.

4. Replace the cover. Readjust the spindle clutch control stop screw.
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SPINDLE STOP DETENT ADJUSTMENT

The
tool

s02-2-r9-+
CAP

purpose of the
bit facing the

detent
machine

is to stop the spindle from turning with the
operator.O-UTCH

s{-EEVE
PIN

DETENT
lfl_E

l/l6r '
TO

l/gtl

DETENT
FO.E €

CLUTCH
SLEEVE

t -2 oo,/ Lte o
REF. TO PIN
FEIGHT FROM

CI_UTCH TEETH

502-2-19-D
SPRING

-\-J\-J:

LPPER TOUSING PLUNGER DETENT ASSIY.
502_2_ I 9_A

TO SET'PLUNGER DETENT IN FOSITION
( 1) REFDVE PLL,IGER D€TENT
(Z) RErse cLUTcTI LEVER To LPPER DETENT PosITIoN.
(3} INSPECT CLUTC}I PIN THRTJ DSTENT FOLE TO BE

SLRE TF OF PIN IS ABOVE CENTER F FIf_E (SEE
ABOVE VrEW). Rsn_ac€ prN IF rT rs BELOW L(4) ScnEw rN PLLIIcER DETENT twTrL rr roucF€s prN.

(S) TuMI PL(,rrIGER 3/4 ro I TI,RNS BTYCT.JD ToLJC}I
POSITION.

(6) TIGF{TEN JAM NUT AGAINST GEARBoX.

l'
I so?_z_ts_
I n_LrvcER

I toz_?_te_o\

I 
CARRTER \

I 50"-2-19-E ----.r

I JAM hur \l,*
L-lnil ffi

lvrEtl,t+

502-2- I 9
F-t-B.lc,trR

o_D sTrll PLLr{GER DETENT s}Z_2_tg

DO NOT EXCEED J/2
TURN OF DETENT FROM
POINT OF CONTACT
WITH CLUTCH PIN.LOCKING
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UPPER HOUS I NG BACK FEED ADJUSTMENT

TO ADJUST THE FEED SCREW PLAY IN THE UPPER HOUSING

First loosen and back off approximately 1/16'r the three round head
head screws around the feed screw, in the upper housing. Then loosenthe three adjusting screw lock nuts, then adjusting sciews.

Alternating between each screw, turn the adjusting screws, evenly in,until you have compressed the spring washer, (all screws must be turnedin the same amount).

NOTE: 
l__!_i9hJ_!oucn is requir"d in "djurting thir .. no. pr"rruru 

"b66-IfETfi-,Th-1,required to flatten spri

Turn adjusting screw back 1 /4 turn to allow for running clearance. Holdadjustinq screw with an allen wrench and rock them with lock nut.

Run motor with lower gear box enqaged, so that the feed screw is
turninE, to center bearing retainer. Turn off motor, tighten evenly
the three upper round head screws.

lIrNpLE CLUTCIT CO

Check. spring plunger body to see if it is flush with lever (see illustration
below) . Loosen the stop screw Iock nut then the stop screw. 'kRaise the
control lever till the pin in the spring plunger is just touching the edgeof the carrier as shown in illustration. Set stop screw so that the lever
wi I I not go any higher. Lock wi th lock nut.

Spring plunger
body flush
with - lever
surfaces

'kNOTE: 0n old style control
lever, bal I spring must
be in upper detent when
setting stop screw.Stop screw

(spindle
clutch

Iever)

Lever

*^- bPrrng
p)unger pin
just touches
here

Carrier



t

i

I

-44-

RAPID RETURN ADJUSTMENT

lf the spindle unit should ever fail or hesitate to return to the top
of itrs travel with the up travel engaged, the following procedure
may be used to adjust the return travel clutches.

1. Remove side cover on upper gear box.

2. Run boring spindle down approximately 6 inches or more.

3. Loosen lock nut of cam lever screw in shift lever, back off screw.

4. Find neutral position of shifting lever by rotating feed 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
500-1 clutch sleeve gear.

5. Pin in spring cartridqe assembly should just touch shift lever, when
shift lever is in neutral. Adjust by loosening lock nut and turning
cartridge.

6. Loosen horizontal locking set screw of tumbler assembly at top and
back of upper housing (see illustration).

SHIFTiNG
LEVER

CAM
LEVER
SCREW

PIN

PiVOT
ARM

CAM

BLOCK

LOCKiNG
SET SCREW

SHOWN IN
NEUTRAL
POSI.TION

PIN JUST
TOUCHES IN
NEUTML
POSITION

CAM LEVER
SCREI^/

TUMBLER
ASSEMBLY

ADJUSTING
.SFT SCREI{

SPRING
CARTRiDGE

TUMBLER
ASSEMBLY

IN

LOCK
NUT

SHIFTING
LEVER

SPRING
CARTRIDGE

CAM

LEVER

'l
-rl

CAM

LEVER

JUST
TOUCHES
IN
NEUTRAL
POSITION

COVER
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Rap i d Return Ad i ustment cont t.

7. Adjust tumbler shaft so that clutches do not chatter when shift
lever is in neutral. clutches should start to ratchet as the
pin in spring cartridge i,s raised approximately 1/32, when I ifting
the shift lever. lf clutches ratchet after the pin is raised more
than 1/32, reset tumbler lower, by turning vertical set screw in-
ward, which will result in a deeper engagement of clutches.

lf clutches ratchet in neutral or before pin is raised 1/32, reset
tumbler higher, by first backing off the vertical set screw in the
top of the gear housing, then force the tumbler up with shift lever.
Use the adjusting set screw to reset tumbler.

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

9. Readjust cam Iever screw in shift lever so it just touches the cam
lever when shift is'in neutral, Iock with itts lock nut.
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EXCESSIVE LOADS

imposed on your boring bar the followingNOTE: lf excessive loads are
occu rs :

1. THRUST LOADS

lf the bar is fed or rapid traveled into an object that imposes an
excessive thrust load on the spindle, the bronze thrust nut, #5aa-41,
wi I I probably be sheared and requi re replacing. This accident could
happen with spindle either rotating or stationary.

The effect of this will be for the bar to continue to run but no feed
or down travel. lf the bar is left in feed or down travel; drive
spline will be pulled completely out of mesh at which point the motor
will continue to run but feed screw will not turn at all. For replace-
ment of the bronze thrust nut,500-41, see Removal of Feed Sleeve and
Bearing.

2. RAD IAL LOADS

lf the bar has a tool in the cutter head that turns into an object, an
excessive radial shock will be imposed on the spindle and will probably
shear the rnotor drive key, 5c0-62. This would likely happen only when
spindle drive clutch is in.

The immediate effect of this will be for the motor only to run without
turnins ariy visible parts of the boring bar. A movement of the speed
change lever wili indicate the lower gear box is entirely inoperative.
For replacement of the motor drive key, 500-62, see Removal of l,lotor
Field Assenrbly. Less abrupt loads that will stal I m@e
motor overload protection to drop out and can be corrected simply by
pressing the reset button in the rear of the machine.

REMOVAL OF MOTOR FIELD ASSEMBLY

CAUTI0N: Disconnect al I electrical and ai r power to boring bar before
making any repairs on boring bar.

N0TE: This is the only disassembly required to replace micarta motor
drive key in cases of excessive radial load on the machine spindle.

SECT I ON B-B

Remove fan shroud cover and shroud.

CAUTl0N: Avoid damage to I imit switches and connections. Remove (4)
long motor screws and I ift off the motor field assembly. Be
careful not to lose spring washer on top bearing, and replace
properly in reassembly.

Lay blocks or shims on bottom end bell (flat surface of gear
box) and pry up rotor unit of drive to remove rotor.
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DISASSEMBLY OF MOTOR HOUSING

NOTE: Motor and gear box housing may be removed without disassembly of
upper housing and feed screw.

1 . REMOVAL OF HAND FEED HOUS I NG

SECTI ON A-A

Remove 2 hex socket screws on bottom 5oa-97-2 hand feed bracket and 2
screws holdins 500-95-4 plate to 5oo-70-1 housing. Turn out (counter-
clockwise) bevel gear.

Remove 4 socket head cap screws in 500-70-1 housing. Lift out feed screw,
or if upper housing is still intact, hold cam block 500-43 to left, and
rotate feed screw counter-clockwise until feed screw is clear of motor
unit. 0n reassembly, it may be necessary to rotate motor and feed screw,
using care in aligning spline in gear to match screw spline. Make sure
hand feed pinion threaded shaft and threaded boss of feed sleeve does
not jam in entering slot of motor housing.

2. REMOVAL OF FEED SLEEVE AND BEARING

N0TE: For removal of bronze nut only. (ffris disassembly is not necessary
to remove motor housing).

SECTION A-A

Remove snap ring 506-10, and press sleeve assembly, 5oo-73 off bearing.
Back out socket set screw from bronze thrust nut and screw off nut.
Bearinq may now be removed from shaft.

3. REMOVAL OF MOTOR HOUSING

To remove motor housing, remove sheet metal cover over spindle base,
loosen 2 side screw in the spindle base, then take out 4 bolts in housing
f I ange.

NOTE: ln reassembly, motor al ignment must be checked after screw sleeve
is in place before flange bolts are permanently locked. Use surface
plate over feed screw and spindle. Lightly tighten the 2 side
screws in the spindle base after al ignment is checked. Do not
over tiqhten as this will cause the motor housing to be mis-aligned.

4. MOTOR HOUS I NG D I SASSEMBLY

To disassemble motor housing, remove speed shift lever by removing its roll
pin and set screws, then remove 2 pins and 6 screws and bottom screw in the
middle of bottom of gear pot.

Tap lightly with mallet on motor pinion,500-64, and feed screw drive gear
501-20, and housing will come apart. pinion shaft, SOI-5 with clutch ind
gears may be tapped out with small punch through center hole in bottom of
the gear pot.
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FAILURE DUE TO L()W AIRLINE PRESSURE

A pressure switch PS2 (located in the center top of the control panel)
has normally open contacts that close when the air line pressure
reaches 80 to 8! psi. As Iong as the line pressure is above this, the
machine will operate. lf the line pressure should fall below this value
the switch contacts open, de-energizing the enti re control ci rcuit and
thereby stopping the machine.

This is a protective device to prevent the machine from operating when
there is insufficient air pressure available to operate the air clamp
and ai r controls-

CENTERING ROD S-B DRA\^/ BAR t ROD_ASSEMBLY
REMOVAL

Should it be necessary to remove the top cover of the upper housing, it
will be necessary to remove the draw bar and/or centering rod.

Remove the center rod on FA-1 s FA-z machines by loosening the set screw
in knob 500-17 and forcing the knob up. Lower spline will be disengaged
and the rod will come out. Replace carefully.

Remove the Draw Bar assembly on FA-B machine, by first removing the
cutterhead, then loosen the set screw in knob 600-18-2 and forcing the
knob up.

CENTERING ROD g -B DRAW BAR S ROD ASSEMBLY

Automatic type machines require the removal of the tool positioner drive
chain in order to remove the sprocket knob. Remove the chain guard and
then the connect i ng I i nk of the cha i n.

Reassembly of the chain requires the correct timing of the stop indent
to the tool positioner cam (see page 55 6 56) of the supplement for auto
type FA-A machine.

Then loosen the set screw in sprocket 502-2-80 or 600-18-3. (l; "-3"
machine, remove cutter head) and forcing sprocket up to remove Draw Bar
and/or centering rod.

DISCONNECTING MACHINE SPINDLE UNIT
FROM CONTROL PANEL

NOTE: Before attempting this procedure, disconnect incoming electrical
and air supply.
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Disconnecting Machine Spindle Unit conrt.

Disconnect the ten out-going wires on the right hand side of the twelve
pole terminal strip. Disconnect al I ai r I ines in the control panel
leading to the machine spindle.

NOTE: Before disconnecting any electrical wi res or ai r I ines, make
certain they are properly coded for easy replacement.

Disconnect umbi I ical cord from control panel , feeding al I di sconnected
wiring and air lines out of control panel. The machine spindle may now
be separated from the control panel.

The fol lowing procedure is required for old style machines OgAe rc n75)
with Cannon pluS 502-11-24. ln order to disconnect air and electrical
connections, disconnect the Cannon plug (SOZ-11-24) at rear of machine
and remove the enclosure (SOZ-Z-ZL+). You may now disconnect the Cinch
Jones connector (Soz-11-22) inside the enclosure. The air I ines within
the spindle base are provided with poly-flow disconnect fittings that are
accessible with the removal of the cover (SOZ-Z-13) over the clamp assembly.
Poly-flow disconnect fittings are also provided at the entry of air lines
to upper housing cover.

DISASSEMBLY OF UPPER HOUSINg AND
SPINDLE REMOVAL

Remove cutter head on -B machine. Remove cover 502-2-60 on manual and
cover 502-2-63 on automatic. Remove on, automatic only, the tool
positioner - chain guard, connecting link of chain, chain, and tool
positioner housing. For reassembly, see pages !5 q Sj.

Remove 500-18-2 knob, 500-l/ knob, 5oz-?-80 sprocket, or 6oo-t8-J sprocket
by releasing socket set screw. You may then remove the draw tube and/or
center rod.

Unscrew the spindle clutch lever stop pin, raise lever to extreme top,
which will allow removal of the countersunk screw, then the lever assembly
may be removed.

Remove 502-2-48 spring, 502-2-47 bracket, 5OO-47 base plate, 502-2-51
or 502-2-!2 stop bracket. Remove 5 screws holding upper housing sections
together and lift off the 500-22F upper lid.

Remove 500-38-1 shifting lever along with 500-2! upper fast return gear
with plunger and spring, 500-3 spindle clutch and key, 500-14 batl bearing
and take up spring, (be sure spring is reassembled properly),500-1 sleeve
gear, 500-2 feed nut, and 500-8 or 500-8-1 feed gear with its thrust washer.

lf bar is in a vertical spindle position, we suggest you place something
under the spindle nose to prevent the inner spindle from falling out, then
remove 500-5 spindle nut. Nut can be started off throuqh adjustinq access
hole and then hand turned.
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Disassembly of Upper Housing and Spindle Removal conrt.

5A0-6'1 drive gear may be worked off along with 500-4 spacer woodruff key.

lnner spindle may be removed now.

CAUTI0N: Lubrication wi I I run out when spindle is removed.

lf upper housing is to be removed from spindle, the hex cap screws in
upper housing should be removed and housing driven off spindle.

Heat on housing will simplify removal of this sweat fit.

Nut should be removed from the 50A-29 shaft and shaft may be pressed out
wi th gear.

500-7 long gear with radial and thrust bearings may be removed along with
oil seals. Extreme care should be taken when removinq long gear out of
seal and seal out of housing. Seal is fragile and garter spring will
come out easily. l./hen reassembling, open seal as Iong gear is pushed
in to prevent spring from snapping out.

NOTE: 0n reassembly, thrust bearing has one race with a smal I l.D.
which is mounted "up" in gear housing.



-5t

CONTROL FUNCTION

To provide a most convenient guide in the event of a control failure
to your FA, the following information describes the sequence of control
actions.

The Ai r Electric Control is
wer

in capital type, and the resulting
a difficulty may easily be isolated.

desc r i bed
case, so

TOGGLE SI^/ ITCH

THE TocGLE SWtrCH, 502-2-25, (SeCtt0N BB)
CONTROL C I RCU I T. I^/HEN OPENED, TH I S S\^/ ITCH
EXCEPT THE CURRENT TRANSFORI'1ER.

OPENS AND CLOSES THE 110 VOLT
DEACT I VATES THE ENT I RE UN I T

CLAMP SELECTOR SWITCH

THE CLAMP SELECTOR SI^/ITCH TURNED TO LEFT CLOSES THE CIRCUIT TO FSV
(rlonr s0LENotD vALVE) (pnnrl LocATt0N, uppER vALVE, RTGHT stDE).
THIS NORMALLY CL0SED VALVE tS 0PENED, ALLoWtNG AtR T0 FLoW THRoUGH
REGULATOR, 502-27-17 (UPPTN REGULATOR IN PANEL), AND THEN OUT THE
0RlFlcE 0N BoTToM 0F SptNDLE UNtT. (nrCUlntOR MAy BE ADJUSTED Up 0R
DOWN TO FURNISH PROPER LIFT FOR EASY MOVEMENT OF SPINDLE UNIT).

THE CLAMP SELECTOR SWITCH, TURNED TO RIGHT" CLOSES THE CIRCUIT TO CSV
(ct-Rt'tp solENotD vALVE) (pRrurl LocATtoN, uppER vALVE, LEFT slDE). THts
NoRMALLY CLoSED VALVE lS OPENED, ALLoWtNG AtR T0 FLoW DtRECTLY T0 THE
TI,/O CLAMP CYL INDERS.

The cylinders lift two lever arms, 502-2-5, (section BB), pivotinq on the
casting rib to lift the arm, 502-2-4, which exerts effort through washers
and nut to the stud, 502-2-10.

FAST DO\./N PUSH-BUTTON

THE FAST DO[/N BUTTON DEPRESSED CLOSES THE CIRCUIT TO THE FDSV (TRST OOWH

S0LENOID VALVE) (pRNrl L0CATt0N, Lo\^/ER VALVE, LEFT StDE)" THtS N0RMALLY
CLOSED VALVE OPENS, ALLOWING AIR TO FLOW TO THE HORIZONTALLY MOUNTED
cYL I NDER , 502-2-59A, (V t rW rr) 0N UppER HoUS I NG.

The cylinder moves the cam,500-43, forward allowing the lever,500-44,
to lift the shift lever,500-38-1, upward to neutral position. The spring
cartridge, 500-40, is adjusted slightly above the neutral position, so the
lever wi I I not easi ly raise further into up travel. Further forward
movement of the cam,500-43, hinges the pivot,500-30-2, forcing the pin,
500-30-3, into the slot of the sleeve gear, braking the feed nut so the
machine wi I I rapid travel down.

THE ABOVE I'4ECHANICAL ACTION TAKES PLACE AS AIR PRESSURE BUILDS IN THE AIR
CIRCUIT, AND UP0N REACHING /! psi CL0SES PRESSURE S\t'ITCH #1, (pArurl
LOCATION, UPPER LEFT), WHICH ENERGIZES (NS) NOTOR STARTER. FAST DOWN

BUTTON MUST BE HELD TO MAINTAIN CONTACT AND WHEN RELEASED I./ILL DROP OUT

CIRCUIT.
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FEED PUSH-BUTTON

DEPRESSING THE FEED BUTTON cLOsEs THE cIRcUIT To THE (Tn) FEED RELAY
WHICH SEALS IN THE FEED CIRCUIT AND ALSO LOCKS OUT THE FAST DOWN CIRCUIT.
THE FEED RELAY ENERGIZES THE (us) MOTOR STARTER.

Mechanical ly, the FA is normal Iy in the in-feed position. The Iever,
500-38-1, is spring loaded in the down polition, with the key,500-35,
holding the sleeve gear,500-1, down into the clutch, causing the
differential rotation to turn the nut, 500-2, on the screw. lf necessary,
the shift lever,5OO-38-1, can be manually lifted to raise the sleeve
gear out of feed position into the neutral or fast return.

wHEN lN-FEEp, THE SToP BUTToN 0R THE (t-t-S) LoWER LIMtT SWTTCH WtLL 0pEN
THE CIRCUIT. THE UP PUSH BUTTON WILL CAUSE THE UP CIRCUIT TO GO IN AND
DROP THE FEED CIRCUIT OUT.

THE AUToMATIC M0DEL tNC0RPORATES A DoUBLE polE, LoWER LtMtT SWtTCH, T0
BOTH_ENMEE THE IJP AND TO DROP FEED CIRCUIT OUT.

UP PUSH-BUTTON

THE UP BUTTON DEPRESSED, CLOSES THE CIRCUIT TO (UN; UP RELAY, SEALING IN
AND CLoSTNG CIRCUTT T0 (|4S) mOrOR STARTER AND THE (USV) Up SOLENotD VALVE
(pnurl LocATt0N, LowER vALVE, RTGHT stDE). THE NoRMALLy closED vALVE
OPENS TO ALLOW AIR TO TRAVEL TO THE LOWER VERTICALLY MOUNTED AIR
CYLINDER 502-2-598 ON THE UPPER HOUSING.

AUTOMATIC MODEL FA MACHINES INCORPORATE THE FOLLOWING SYSTEM STARTI}lG WITH
SERITL-Id]?2Z9- (srr pncr 65 or rHE AUro suppLEMENr FoR EARLTER MoDELS).
THE UP BUTToN DEPRESSED 0R THE (t_r-S1 101,/ER LttltT Sl^/tTCH DEpRESSED CL0SES
THE CIRCUIT T0 THE UP RELAY; M0T0R STAR.TER AND UP SOLENOID VALVE. THE
NORMALLY CLOSED VALVE 0PENS T0 ALL0W AtR T0 TRAVEL T0 THE (t-OWrn)NEUTRAL
DI/ELL POSlTt0N 0F THE CENTER VERTTCAL Up CyLtNDER, 502-2-88,0N THE UppER
HOUSING AND THE TIME DELAY VALVES IN THE CONTROL PANEL. THE CYLINDER
STOPS THE FEED OF THE SPINDLE AND THE TOP (LOOTING FROM THE REAR OF THE
MACHINE) TIME DELAY VALVE IN 1.5 SECONDS OPENS ALLOI./ING AIR TO FLOW TO THE
SPINDLE CLUTCH DISENGAGEMENT CYLINDER OPERATING THE CLUTCH OUT. THIS
CYLINDER IS PORTED AT THE TOP OF THE STROKE SO THAT UPON OPERATION IN
TURN ArR FLOWS T0 THE T00L postTtONER CyLtNDER (Srr pnCr Bt) RoTATING THE
CUTTING TOOL TO THE FRONT.

THEN AFTER A 2.0 SECOND DELAY, AFTER THE ORIGINAL SOLENOID VALVE ACTUATION,
BOTTOM TIME DELAY VALVE OPENS SUPPLYING AIR TO THE 2ND PORT OF THE UP

VERTICAL CYLINDER,502-2.88, LIFTING THE SHIFT LEVER TO THE EXTREME UP

POSlTl0N. THE -A s AB M0DEL MACHINE ALSO INC0RPORATES A LOI^JER SAFETY LIMIT
SWITCH (SI-S) THAT WILL OPEN MACHINE CIRCUIT AT BOTTOM OF TRAVEL SHOULD AN

INITIAL ELECTRIC OR AIR COMPONENT FAIL.

The cylinder raises the shift lever, 500-38-1, (section DD) to an
extreme up level or in the case of the automatic model to neutral dwell
fi rst and then extreme up, depressinq the sprinq cartridge, 500-40. The
lever,500-38-1, through the key,300-35, lifts the sleeve gear,500-1,
out of the clutched feed position, anC the lug on the extreme right of
the shift lever, 500-38-1, (section DD E FF) raises the arm of the



-53-

Up Push-Button conrt.

tumbler assembly, 30A-37, engaging it with the gear, 500-26, to turn the
feed nut and retract the spindle. The spindle can be manually retracted
by starting the motor in-feed and manually lifting the lever,500-38-1
although care must be exercised to avoid bypassing the upper limit switch.
lf the return fails to completely engage or tends to ratchet, a simple
clutch adjustment can be made. (See Rapid Return Adjustment).

THE UP CIRCUIT IS OPENED BY EITHER THE STOP PUSH BUTTON OR THE OPENING
0F THE N0RMALLY CLoSED (ULS) UppER L tM tT SW tTCH .

STOP PUSH-BUTTON

THE STOP BUTTON OPENS ANY MOTOR OPERATED CIRCUIT OF THE MACHINE.

TWO SPEED GEAR DRIVE

The lower, speed shifter is pulled out and lowered for high speed, or
raised for low. Care should be exercised to make sure pin is in, after
shifting, otherwise the clutch may creep into a neutral position. As
shown (section BB), the arm, 501-3, is rotated, caLlsing two keys, 3OO-35,
to ra i se or I ower cl utch.

COMMON CAUSES OF TROUBLE

(Poor finish, inaccurate holes, excessive tool bit heat, excessive tool
drag back I ines, etc)

The great majority of these problems are a result of tool b
Check to make sure tool bit rrB'land is of proper width, wi
faces and that top of bit is free from flaws, with original
and smooth finish. Frequently, a minute flaw, not visible
eye, wi I I prevent a fine finish.

it sharpening.
th keen sharp
rake ang I e

to the naked

It is possible dirt or lubricant used to clean outer spindle may enter
lower cutter, and the assembly containing a chatter dampening device,
(detail K, 5A2-2-43). The result of this would be to encounter spindle
chatter at bottom of bore, particularly long bores.

Clean the inside of this assembly extremely cautiously and thoroughly,
leaving completely dry. Tolerances on these parts are extremely close and
much care should be used.

Holes with inconsistent patterns and excessive chipping of tool bits in
interrupted cuts at bottom of bore are an indication of a loose inner
spindle bearing.

A loose outer spindle bearing will not generally result in taper or
inaccurate bores, but can allow spindle to drop slack in feed nut,
resulting in a mark in the cyl inder.
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CUTTING TOOL DRAG BACK LINES

Standard rrFrr E rrD' series Rottler cyl inder reborinq equipment is designed
to minimize tool return drag back lines by bringing the tool bit to the
front of the machine so that the offset return thrust of the feed screw
can sl ightly deflect the spindle away from the cyl inder wal l.

It is common for machines to make a faint withdrawl mark particularly
at the bottom of the cylinder. Very light honing (.ooo5") should remove
al I traces of the mark.

Tool marks can, of course, be completely eliminated by off setting the
spindle away from tool bit whi le returning the spindle.

Here are the maintenance steps you can take to minimize tool draq back:

1. Check tool bit for sharp free cutting abiIity. A too wide'rB" land
and negative rakes will cause drag back particularly on stub boring
heads.

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

3. Check outer spindle bearing adjustment in accordance with manual.
A slightly heavier drag on the lower outer spindle bearing and
freer upper adjustment will improve tool drag marks. lt may be
necessary, if problems persist, to rotate the upper sleeve bearing
approximately 90 degrees in order to reseat the bearinq for better
up stroke rel ief.
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T0RQUE LIMtTER, AUT0t1 ATtC SptNDLE RAptp
RETURN

A torque limiting device is provided in the spindle rotation mechanism
drive sprocket. So that, in the event an operator engages the spindle
clutch just as the spindle returns to the top and is still rotating with
the cam still engaged, or if for any reason the spindle clutch was
engaged with the cam engaged, the torque Iimiter will release.

To reset the torque limiter after it has released; grasp the spindle
clutch nose to keep it from rotating, and with a wrench applied to the
flats on the end of the drive cam (SOZ-Z-731, rotate the drive cam
until the torque I imiter rrcl icksrr into its operation position.

lf, for any reason, the torque limiter is disassembled, make certain the
sprockets are marked so that the exact timing can be maintained when
reassembling (see adjustment of the spindle positioner cam if they have
to be reset). When reassembling the torque limiter, make certain the
spring washers (5) are assembled on the shaft as shown below.

502-?-73
DRIVE CAM

502-2-75
LOCK NUT

502-2-87
SPRING WASHERS

Tighten the lock nut (5OZ-Z-IS) until the slack is taken out of the
springs and then tighten an additional 1 to 1 1/4 turns.

ADJUSTMENT OF THE SP INDLE POSITIONER CAM

The spindle positioner cam (SOZ-Z-ll) has to be set in relation to the
spindle stop. The spindle stop is engaged as the spindle clutch is
disengaged and it positions the tool as shown in the diagram, on the
following page.
When the spindle positioner cylinder is energized, the rod (SOZ-z-68) is
extended, causing the drive pin in the rod to drive the cam (SOZ-Z-ll) and
rotate the spindle clockwise to the return position. To check the
relationship of the cam and spindle stop, travel the spindle down close
to the lower limit and then depress the Up button. As the spindle returns,
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Adjustment of the Spindle Positioner Cam con't

VIEW OF SPIND{-E FROM
TOP OF MACHINE

SIDE OF CAM

LEFT SIDE OF STOP RIGHT SIDE OF STOP

grasp the cutter and rotate it counter-clockwise far enough to clear
the stop. Now rotate it clockwise, first contacting the right side of
the stop and riding up on the stop, and then contacting the side of the
cam. The amount of travel from the point that the right side of the stop
is contacted to the cam should be aporoximately 1/l5" to 3/32" on the
periphery of the cutter head. The cutter should never rotate past dead
center on the stop before contacting the cam.

To make this adjustment, Ioosen the (l) ntIen head cap screws on the air
cylinder rod end (502-2-66). This allows the air cylinder to be rotated
several degrees; rotating the cyl inder clockwise (viewed from the top)
will increase the distance from the right side of the stop to the cam,
and rotating it counter-clockwise wi I I decrease it. The drive pin in
the rod (Soz-z-eg) and the cam (5oz-z-73) can be inspected by removing
the round snap-out cover on the front of the housinS.(5OZ-Z-65).

)
/

ro3
.32
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502- I l- I
ENCLOSI,,RE

502-ll'5
PRESSI-RE
sr{ I TC}l
(85-90 PsI,
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502-"7-t7
REGTI-ATOR

(12-r5 PsI t
( REPLACESso2-rl-9)

502-?7-tA
REGL'-ATOR
(90-9s PSI )
( REPLACES
so2-11-9)

502-11-2L
AIR FILTER

502-11-lO
TERMTNAL
STRIP

502-ll-18
FOTtrl
STARTER
RESET

502-l l-5
PRESSLRE

SWITCH
(7s-80 PSI )

502-1 l-3
I€TOR
STARTER

5O2=l 1:8
PRESSLRE
GATJGE

502-l 1-4
RELAY

s02-1 1-2
TRANSFORI'4ER

s02-1 1-6
SCI-E^DID VALVE

MNUAL CONTROL PANEL



KAY VALVE ONLY:

SIC (A)_ SIGNAL PRESSURE
P (D}_ LINE PRESS.

qur !ql- q_YL !8_ESS,

502- I t- I
ENCLOST.RE

502-ll-t8
l'oTm
STARTER
RESTT
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SWITCH
( 75-8OPSI

502-t t- I o
TERMI}'IAI.
STRIP

r- so2-11-5
\ enessure

502-t l-3
l,0TOR

1914EIq

-?-25
TOGC{-E

SWITGI

)

soz-l l-5
PRESST-R€
srvlTcll
(8s-90 PSIt

so2-27-17
REGTI*ATOR
(12-r5 PSr )
( REPLACES
soz-1r-9)

502-1t-29
KAY VALVE

(90-95 PSI )
( REPLACES
so2-rl-9)

502-?7-t8
REGII-ATOR

502-l r-4
RA_AY

502-l 1-2
TRANSFORI-|ER

502-l 1-6
SS,-ENoID VAI-\€

502-l 1-21
AIR FILTER

5O2=1 1:8
PRESSLRE
GAt.6E

D STYLE
D STYLE

ioz-r t-zs

cnt-11-26 TIMAC VAI-VE

;i:. 
;v::l'=ff='G:3 PRr oR

5rR r 2laa

ATJTO CONTROL

1.5 sEc.
INSTALLED

IOR TO

PA'.IEL
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502-1-79
AIR CYLINDER

502-27- 17 -=-
REGULATOR

I
502- 1-55

VALVE
(2 REO!D)

IAIR BRG.

I 
exHnusr

r r\/r I FIXTURE
I

I

I

lo,o
l-to

AIR RRG.
EXHAUST

BRG.
UST

514-2-62
FLOW
CONTROL
VALVE
( 6 REQ'D )

le
I

I

RG.
ST

IRB
XHAU

AIR SLJPPLY
FROM BORING
MACHINE

I rvr I FIXTURE
PNEUMATIC CONTROL

CTRCUIT DIAGRAM

,/ \ u, o-r-uu, n \VALVE
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06-10
RETAINING
RING

600-t7;
CENTERING FIOO

Assl

SPIllCX-E
M,T.

FELT VJIPER
so(F7

OUTER SPIIIEI.E

5AZ-2-
FLANG€O AEE\€

50t-73-
LOAD SPR

500-75-
IfPER BEARING
ouT. SPIlsLq

50(F5

502-?-
SPINU-E
* F'E€O SCRSW

OBI\E C'EA8

50r-?
BI'6Hll.lG

501-2
TlflusT wAsh€R

500-
BEAR

MICARTA
* PtNto{ g

GEAR

500-
SPEEO C}T^NG€

500-l
INTERFTEDIATE
r4tc^flT^ C€AR

400-
BEARIT.IG

500-76j
LO}JER
OUTER

BEAFING
sPtrq-
502-2-

rfi uotten ts€AtrNGH c.^RRlq

USE (502.2-3AR} BEARING
CARRIER FOR RIGI-IT I.IAI.JD

FA-zMACB S (502-2-3ALt
bEmfHc cARRIER FoR LEFT
HAND FA-2MACB.

LEFT SPINA.E BASE FOR
FA-zMAC8 IJSE 502-2-tB.

500-24A
FEED SCREW

NG
ER

HsUSING
t4
tING

oo-4 I
TI-IRUST NUT

I
AINTNG RIN6

ARING

PAGE 70

MICARTA KE'T

@(fLrNG

oo-70
T.PPER T.€TOR

r-ouslNG

00-66A

LO}JER I€TOR
G€AR }$USING

(t{

r-3
PINTO'.'

FTER

SPEED
sHAFT

ING
7
'AINING RING

IFTER KEY

YOKE
3
CT{ANGE

F crecx hrs. F TEFTH

lEFu scnE* cerR PINIO\{ GEAR RPM
PART h0.l I hh I 11 PART T!I]. TEETF HIGH LUW

bul -d u 22 50r -6 t4 415 208
500-t]8 2A 500-87 12 5Ze

A
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50 t-22- I

SEAL

600-t7-
CENTERING ROO

ASSI

PAC€

500-
OUTER SPINCX-E

Fo* toa

62
mtCLRte KFY

6l-2 l"lOTOR
COI-PLING

60-1
BEARING

7OB GEAR

HOUSING
RET. RING

6t-4
SEAL

KEY

o3-29-l GEAR

FOTJSING

00-64-2 MOTOR

PINION
-3

rFTfl YOKE
o-66-3

SPEED CHANC€

SFIAFT

88IEt*o ,tot
RETAINING RING

TFTER KEY

93*0At **

s€cTlot.t B-g

&t-H49., FA-zt{AcB

w / 172j RPI4 mot oti

t'l0TO

l.t T
5oo-

FELT gbPf9

OUTER SPTFq.E
NI.,T

502-2-
rueNceoufrlEf

LoAo SPRINq
500-75-

rfPER sEARllG
ouT. sPIi'lDl-

BASE KFY
rr 5 O2-2-

Ar"tn*E B^sE
rf FEEo

DRrVE c€AE

501-
BUSHING

501-2
T}fIUST HASFC

500-
BEARI}.IG
500-l l-

MICARTA
* PlNlo{ g

6€AR
500-

SPEED CFANGE
O.UTCH

503-
INTERI{EOIATE
HTCAFITA C€AR

40o'-
BEARI}{G

so0-76-
LO}JER BEARING

OUTER 5PI]€LE
502-z-

,4\ uowen gEARING
a-r CARRIEB

USE (502-2-3AR} BEARING
Clnnlen FOR RIC'l-lT HAt'lO

en-Zr'leCB f' l5O?-2-3Al-) -bEnii'i.ic-cnnnten FoR LEFr
HAND FA-2MACts.

LEFT SPII.IDI-E BASE FOR
FA-zMACB usE 502-2-18.

uREii?*t*u
RING

uPPEBo3.*t*

rsustHc
4
ING

PTNIN GEAR

A
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ALTERNATE ''B''

TYPE

SPTNNI F ASS'YIS
usED oN - FA-18,
FA_1A8, FA-28,
FA-2A8, FA_zMAB

OUTER SPIND-E

CENTERING
ROD ASSIY.

INNER SPINDI-E

DRAW TLJBE

OIL SE

LOWER BRG.
CARRIER

500-77
OUT. SPINDLE
NIJL

503-1 2-3
SO" RING
( SPRING )

500-808
WIPER RETAINER

500-78- 1

FELT OILER

CK THIS DIMENSION BEFORE

R OIL SEAL, OR INNER
IND[-E, OR OUTER SPINDLE,

DRAW TLBE-

IF DIMENSION IS 2.066II
FROM TI-E FOLLOWING

ARTS LIST=
OIL SEAL - 501_74A
INNER SPINU-E - 5O?_A_22
OUTER SPINDI-E - 5O2_A-23
DRAW Tr-ElE - 600-19C

IF DIMENSION IS 1.B8OII
R FROM THE FOLLOWING

ARTS LIST=
orL SEAL - sol-74
INNER SPINTX-E _ 600-3
OUTER SPINDI-E _ 502-2_'.8
DRAW Tr-BE - 600-19



5B
50r-22-r

SEAL

502-2-4
CENTERING

SHAFT
502-2-4

II{I{ER SPI
502-2-l

OUTER SPIhICX-E
500-7

OUTER SPINDI-E

A

1

s06- 1 0
RETAINING
RING

500-24A
FEED SCREW

oo-70- 1
BEARING
CARRIER
HOUSING
oo-74
BEARING

0-4 1
THRUST NUT

oo-73
FEED SLEEVE

o6-9
RETAINING RING

oo-60A
ARING

\i
l'l: i'.:'

_ SEE PAGE 67

t-74
SE,AL

DETAIL - K

AGE 69

MOTOR
SEE PAGE

62
HICARTA KEY

6l
I'1OTOR COL,P1-ING

oo-60A
EEARING

500-70

70

pg_T wlPE!
500-7

OUTEF SPI''JU-E

l.{lJI

MJT.

OUTER SPINU-E
500--5

BASE KIY
n 502-2-

/z\sprxo-E aAsE

502-2-
FLANGED S-EE

so1-73-
LOAD SPRING

500-76-
IPPER BEARING

* FEED
DRIVE CEAR

5 01-2
BLJSHING

501-2
TFNUST WASFEB' soo-br

BEARI
500- 1

MICARTA GE

* PINIO.I t
GEAR 9-TAF

50c-
SPEED CFTANGE

c]-UT
500-l

LOWER

OUTER

\ j\

r\ '-tr
.'ri Ii j/,i
NI,i

l,l)
ilr

Nl
rt1

N
\t
N-l

N

UPPER
GEAR

oo-71
LOWER

oo-64
MOTOR

MOTOR
HOUSING

o-66A
<EY

MOTOR

rcUSING

PINION

't. )
- t''1

r'. l

,..'\'
i\-'..

l-3
]FTER YOKE

oo-66-3
SPEED CHANGE

SI-.IAFT
65

BEARING
o6-7

AINING RI NG

IFTER KFY

400-3
BEAR I NG

A.o*e* BEARTNG

CARRIER 

-

soo-76-2
BEARING
SPINCX-E

rtii')

3450 ReM.

i. I

- ilr.i

I l.sF { 5O2-2-3AR ) BEARlNG
FXppirp FoR RIGHT HAND
FI:2MAC e-(502-2-3AL)
BEARING CARRIER FOR LEFT
HAND FA-2MAC. $CrtO=N,=e€

A ,-=r, 
'PINDLE 

BA'E FoR ffi: ffi,
- 

FA-2MAC USE 502-2-13. FA-1!4A, FA-2MAC

* c.l-€cK tJo. _F TEETH

EED SCREW GEAR PINIO^J GEAI? RPM
PAPT I{].I I LL I T'I PART M], TEETI- HlcH I -f0l{

22 501 -6 l4 415 o

500-88 24 500-87 t? 326



502- ?5- |
TOOL BIT
LOCK I NG
SCREW

NOTE r
USE WITH MICROMETER
ASSE MALY
900-2-5

501-74
SEAL

TOOL BIT

TOOL HOLDER
( FA STYLE )

2oo-r-6c ( r* t

200-1-6D 
'1,

SPRING TOOL
BIT

502- 2- 46
CENTER I NG

SHAFT

502-2- 4

I NNER
0
SP I NDLE

100-lA
SPRlNG, LOCK
TOOL HOLDER

502- 2- I 8
OUTER SPINDLE

s0 1-70
LOCK SCREW

502- 2- 85
INDEX SCREW

502-2-43
COUNTER
WE 1 GHT

502- 2- 4 I
CUTTER HEAD

so2- 2- 45
UPPER
RETA I NER

502- 2- 4 2
LOWER
RETA I NER

5A2-2-44
CENTER I NG
PINION

TOOL HOLDERS

750-5.750

CENTERIIIG FINGERS

200-2

.DETAIL - K
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502-2-35
MICRO SWITCH

(2 REQtD. MAN. )

(LLS)

(FDLS)
AUTO. ONLY

(SLS)
aLttQ- ONLY

(LLS )

50?-2-33
SWITCH
TOWER CAP
'/i502-2-37u)
SWITCH TOWER

502-2-35
ICRO SWITCH

(3 REQID. AUTO. }

Eoz-z-zo
MICRO SWITCH

502-2-364
ADAPTER
AUTO. ONLY

50?-2-34
PLATE(3 REO'D. )

502-2-26
3/B" coNDUrr

?lTEHeo. r

502-2-23
3/B" coNDUrr

so2-2-3L
FAN SHROUD
COVER
-tor-r-ro @
FAN SHROUD

soo-ss-s@
FAN

@ 'voro*@

t4-3-94
1,/2'r coNDUrr
FITTlNG

502-2-234
1/2 II CONDUIT

LOWER GEAR BOX
SEE SECTION B-B
ON PAGE 66 L 6a

RELIANCE MOTOR E PARTS

USED WITH RELIANCE MOTOR

ONLY

@ nellnncE MoToR so7-B

@ swtrcH TowER 5o4-32-l
r/rl./SPACER 500-96-1

@ rnN covER so7-B-1A
W./REINFORCEMENT PLATE
504-32-3

@ rnr.r so7-BA

Ort, 
//

iii ii ) tli'- tt ltl
t-u- 

-=u-:-- 
-U- \-lt:-- ILJ

@ uoron
(c.E. )

sqso nl?14,

NOTE:
eH-rcr HP, voLTS,
& PH. BEORE
ORDERING.

PART NO. HP VOLTS PHASE

soo-55 1 230/460 3

500-55-2 r-l/2 230/460 3

500-55K t-1/2 200 3

MOTOR E SWITCH TOWER
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502-2-33
SI{ITCH
TOI'UER CAP

2-37
SWITCH TOUJER

2-35
MICRO SWITCH
(3 REO'D. AUrO. )

502-2-35
MICRO SWITCH

(2 REOID. MAN. )

soz-z-Eo
MICRO SVJITCH
AUTO. OIIY

2-36A

AL'TO: OI{.Y

502-?-34
Pl-ATE(3 REo'D. )

2-2-26
3./B II CONDUIT

ITTING2 REQ'D. )

502-2-23
3/8.I CONDUIT

(LLS)

5A2-2-31
FAN SHROI-D

2-30
AN SFROI-D

so0-55-5
FAN

@rcron

5 1 4-3-94 .

1/2 I' CONDUIT
ITTING

502-2-234
1/2 II CONDUIT

LOWER C€AR BOX
SEE SECTION B-B
ON PAGE 66 L 68

( Frx-s )
AUTO. ONLY

(sLs)
AUTO. ONLY

o
---=:-----:-:-f 

-:-;;;<=-tT-----li-: l- rfl- r- -tr- -]r-LiL-L': J':-li--ji-.,1

*r* -%Fi* 
Frp, vo{-rs,

(G.E.) SoBlarRtn?o'

PART NO. HP VOLTS PHASE RPM

soo-s5 E t 230/460 3 1725

MOTOR ' 
SWITCH TOWER



300- 35
KEY

sol-25
INDEX PLATE

- 71

SECTION G_G

-_:--^r:--- -----

SPEED CONTROL
LOI^lER MOTOR HOUSING

506-B
RETAINING RING

500- 66-7
O_R I NG

500- 66-3
SHAFT

501-3
SHIFTING YOKE

ROLL PIN
LOCK I NG SCRETV

500-66-8
O-RING

502- 1-29
COLLAR

LOCK I NG SCREIV

ROLL PIN

soo- 66-2
LEVER

500-70
UPPER
GEAR

500-66-7
SPR I NG

500- 66-4
INDEX PIN

501-5
KNOB

MOTOR
HOUS I NG

.f-
-J.

500-71
LOWER
GEAR

MOTOR
HOUS I NG

- ---...--..-
- __-__-___--_\
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RETAINING RINIG

BEVEL SIDE UP

5oo-95 - l{
CAP

5OO- 9lt
tsEVEL GEAR

500-98
HANDLE

500-97-2
ERACKET

5oo-95
PINION S SCREW

HAND FEED

500-24A
FEED SCREIV

100-19
THRUST WASHER
(2 REO'D)

506- I o
RETAINING
R ll.lc

sao-7\
BEAR I NG

500-l{ I

LOCK NUT

5oo- 70- I

EEARING
CARR I ER

HOUS I NG

5oo-73
SLEEVE FEED

500-70
UPPER HOTOR

GEAR HOUS I NG

SET
LOCK

SCREW

NUT

50l-20
DRIVE GEAR

SECTION A - A

HAND FEED
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500-40
SPRING
CARTRIDGE

I soz-z-got
1--spB.rlie

2-55
KI.JOB

30
RAPID
Dowru asstY.

CAM BLOCK
ING

AM BLOCK
02-2-s2
STOP ROD

BRACKET
-2-59A

FAST DoWN

I'I-INDER
45

CAM GUIDE

46
SHOLLDER

02-2-54
PIPE 

' 
PC't-

FLOW FITTINGS
-2-64

MANIFOLD
!--BLOCK
502-2-54A.

STOP ROD

SFORT)
-2-53

STOP ROD
(LONG)

44
LEVER

o?-2-12
POI.Y FLOW

I FITTING

SEE D€TAIL
RAPID DOWN

AsS.Y.

ti;

-HSET SCREW

(A-UTCH

SEE
500-

CL

lnnvEL)
DETAIL -
3 T SPI NDLE
UTCH LEVER

assty

sol-5
,!tpB

501- l
cov€R

500-4
CONTRG- BASE

PI.ATE

soz-2-598
FAST RETL.RN

CY1-INDER

Li soz-z-sgp
I

irusrox sEALS

VIEW E_E

UPPER HOUSII€ CBNTROLS
(MANUAL) FA_28 SMWN
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500-40
SPRING
CARTRIDGE

SET SCREW
(CLUTCH
TRAVE-)

3A2-2-B?
CFTAIN

SEE DETAIL -
5OO-3I SPINDL

CLUTCH LEVE
ASSIY

soo-31-
LEVER

501-19

502-2-47
SPRING

BRACKET
so2-2-5

SPINCX-E CLUTCH
CYL]

302-2-4
SPRI

50G-47
CONTROL BASE

Pt-ATE
50?-2-

FEED DWELL

x soz-z
CONTROL COVEE

*usE
FOR

SEE DTTAIL
RAPID DOWN

ASS, Y.

-H
2-55

KNOB
r30

RAPID DOWN

ess'Y.
8

CAM BLOCK

SPRING
G-43

BLOCJ<
-2-5 l

STOP ROD

ARACKET
2-2-59A

FAST DOWN

CYLINDER
45

CAM GUID€

soG-46
DLR SCREW

?-2-58
PIPE 6 PO_Y

FlTTINGS
02-2-64
MANIFOLD

K
02-2-57
OFFSET
STOP ROD
02-2-56
OFFSET

TOP ROD
-2-53A

STOP ROD

LONG )
500-44
I CAM LEVER

-2-12
POLY FLOW

FITTING

VIEW E_E

UPPER HOUSTNIG CONTROLS,

(AUTO. ) FA-2AB SHOWN

CONTROL COVER (#502-2-638')
LEFT HAND FA_2MAC &FA-zMACB.



-,16-

soG-5t
H.ASTIC KNoB

600- I 7-
SPA
501- 1 8

SPR I NC
600- I 8-

SPINU-E KNO6
FA_B Ot.!-

60G-18-
SPINDI-E KNOB

FA-B (MAN., I

500-2
GEAR FDUSI

500-
CLUTCH SLEE

50G-
KEY

500-
ADJ. NUT

see page 78
plunger assty.

DRI\€ GEAR

. oo55
500-

DRI\E GEAR ASSIY
. oo75

500--6-
FEED DRIVE

GEAR (.OO55
FEED) FA. FA-BT

500-6-
FEED DRIVE

c€AR ( . oo75
FEED) FA-IA.

FA-?A, FA_2MA

500-6-t
DRIVE GEAR

FLANGED

SHIFTER KEY_I
502-t2-

GREASE
DER-ECTOR I MJT

(3 REOTDt

Goo-r:-e ao.l.
i scnrw (3 REorD)

i_tercx FEED)

500-20
THRUST
AEAR I NG

oo-24A
FEED SCREW
oo-13
BEAR I NG
RE TA I NER
oo-14

I SPRlNG
oo-18
BALL
oo-2
FEED

5OQ--4-1 11
wooDRrtF I

KF( Nr- 9!

I /,, 
/,,

,'/,/

300-32
KEY

500-56
OIL SEAL

600- I 7- 1

CENTERING ROD

ASS. Y

SECTION D_D

UPPER HOUSING

FA_B STYLE

3AO-37
TUMBLER
nss t Y.

LOCKING SCR.

500-2-4
WOODRLJFF

500-l
CLUTCH
SLEEVE

500-38- I
SHIFT LEVER

( so2- r-"98
COLLAR )

500-25
GEAR
FAST
oo-26
GEAR
FAST
oo-39
PIN

5oo-::
SPRING

oo-29
SHAFT W,/NUT

FEED GEAR
(.ooss)
FA-€, FA_AB
oo-8-1
FEED GEAR
(.oo7s)
FA-214A8

15
TffiUST

I WASHER
7

LONG GEAR
19

AEAR I NG

NUT

UPPER
RETURN

LOWER
RETURN

SEE
PAGE

67

BALI- BEARING
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GEAR

CLUTCH

rcUSI
500-

SL EEVE
50G-3-

KEY

Pl-esrrc rclga
1 00-l

WASFER
sol-t

500-2

SHIFTER KEY

50?-12-
GREASE

D€FLECTOR

wIJT
(s neolo)

r3-2 ADJ.
ScREw ( 3 REO,D)
(BAcx reEo)

oo-24A.
FEED SCREW
oo-t3
B€AR I NG

I RETAINER
oo-t4
SPR I NG
oo-r8
BALL AEARING

500-2
FEED NUT
oo-37
TUMBLER
Ass t Y.

OCKING SCR.

500-2-4
WOODRLJFF

Y NO. 6t
oo-l
CLUTCH
SL EEVE

500-
NUTADJ.

see page 78
plunger ass$

sol -t 9
COVER

500-
DRrvE GEaR Ass'Y

. oo55
500-

DRIVE GEAR

- oo75
ASs'Y

500-6-
FEED DRIVE

GEAR (. OO55

FEED) FA, FA_B
FA_AB

500-6-
FEED ORI\E

C,EAR ( - oo75
FEED) FA-l

FA_ZA, FA_z

502-2-4
TNNER SPINDI-E

o o-38- I
SHI FT LEVER

( soz-r-298
COLLAR )

oo-25
GEAR
FAST
oo- 26
GEAR
FAST
oo-39
PIN

UPPER
RETURN

LOWER
RETURN

F'{-ZA. r^-zt4J I I
soo-o-Jl-l /

DRrvE ceoal I t
roo-f fFLANGED SPACERJ IIGts,U sPALts,H I iZlrsoH-r H /

wooDRrf,Fl /
KE-r FD. sl I I

=-tsoz-z-tE/ /
ourER splnu-ej /

300-32
KEY

500-56
OIL SEAL

SECTION D-D

UPPER HOUSII{G

FA STYLE

500-20
THRUST
BEAR I NG

SPRING
500-29
SHAFT W,/NUT

FEED 6EAR
(.oo55) FA,

--::------. FA-A
oo-8- 1

FEED GEAR
(.oo75) FA-lA,
FA-ZA, FA-zMA
oo- 15
TMUST
WASFER
oo-7

OATG GEAR

soz-z-43}
.EnrrERr*s I

nooJ

BAT-L BEARING



ADJ UST I NG SCREI{

-78-

SECTION F _ F

300-37
TUMBLER ASSY.

300-39
PIN

500-33
SPRiNG

500-25
UPPER FAST
RETURN GEA

500-26
LOWER
RETURN

FAST
GEAR

500-29
FAST
GEAR
(WITH

RETURN
SHAFT

NUT )

ASSEMBLY 11502-2_19V

5 0 2-2-1 9-E
Jam nut

502-2-1 9-Q
Qqrrier

5 0 2-2-1 9-R
Plunger

502-2-1 9-P
cap

502-2-19-D
Spring

NOTE- For ball tYPe
plunger detent
ass'y see pg 80

PI IJNGFR DFTFNT ASS'Y.
Pin tyPe



502-8-52C
SPRING

PLUNGER

NOTE-This spindle clutch lever
to be used with pin type
plunger detent shown on
page 18, for spindle clutch
lever to be used with ball
type plunger detent see
page B0 .

-500-31=2SPINDLE
CLUTCH

500-31-1E
CARRIER

ABM

STOP SCREW
1./4 - 2ANC
x 3./4 t_c.

SPINDLE CLU-CH

z' SECTI0N S-S
/

500-3 1-3F
LEVER

SPINDLE CLUTCH LEVER ASSIY. J+ 5OO-]1-B

-1
s

SECTION T_T

LOCKING
SET SCREW

LOCKING PIN

500-30-2

500-30-1
BUSHING

500-30-5
SPRING

500-30-3
PIN

DITA]L _ H

RAPiD DOI4N ASS'Y
500-30

500-30-6
RETAINING
RING

PIVOT ARM



500-31-4
SPRING

50G-31-3
LEVER

s0G-31-1
CARRIER

s00-31-2
SPINU-E
C.UTCH ARM

STOP SCREW
1/4-20NC X 3/4 LG
(SPINDLE CLUTCH
LEVER )

ffiI.L-J
SP]NDLE CLUTCH LEVER ASS'Y

OLD STYLE

SECTION R-R

502-2-2
BODY

OLD STYLE
STOP PIN

NOTE-See page 78 for
pin type plunger
detent

g+lv?e_!ry

502-2-L9
Ball plunger
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I NorEr otq-Y soLD IN sETS
502-2-75
LOCK NUT

502-2-74
LOCK WAST.ER

600-18-l
I-PPER SPINCX-E

KNOB (FA-B
oN-Y)502-2-87

SPRING WASHER
*soz-z-tz

DRIVER

*soz-z-tB
DRIVEN

SPROCKET

502-2-76
BEARING PLATE

502-2-73
DRIVE CAM

,q so2-2-6s

- 
HOUSING

502-2-66
ROD END

502-?-7t
SPRING

502-2-6A
ROD

502-2-67
BODY

502-2-7
PISTON SEAL

502-2-69
PISTON

600- 1 8-3
SPROCKET(FA_B SHOWN)
(LEFT HAND FA_zMAC
T FA-2MACB).

502-2-AO
DRIVE SPROCKET
(FA NOT SHOWN)

502-2-82 n
CHAIN GUARD 

-

502-?-8t
DRIVE CHAIN

I sre PAGE e4 FoR
RIGHT HAND FA_2MAC 6
FA_2MACB.

FRONT VIEI,'1 UPPER H0USING

FA-A. FA_AB e LEFT HAND

FA_ZMAC e FA_zMACB

AUTOMATIC TOOL POSITION ASS'Y.
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ADAPTER

600-31-?
currER s6?

600-31-3

600-3t-

502-2-85
INDSX SCREW

5O1:7O

r oo-l A
SPRING. LOCK

TCn_ FiCr.-DER

CUTTER F€dB

rbBE*'€EBil

.rRlFRl#

I
g

$A

TERINGTAINfi
600-3t-5
LOWER CEN
FINGER RE iHfi;fr+,**

rlo-24Nc x t-3/4" LG'
so&rr F€AD cAP scREU
(g Reo'o. !

CAUTIONT VERIFY swLE oF

PNOOIJ TIOI CUTTER HEAD BY

}4EASI.RING ITS OVERALL LEI"IGTH'

TF€ LENGTH ff THIS STYLE

CUTTER F€AD ST{oU_D BE 4-T5/16'

PRoDUCTI0N CUTTER HEAD rz ASS-!
600-8{-€ H/ TE-lt{6

**8B*[oto' r

2.875-3-375so2-25R
3.125-4.1?5

s02-254
4.7so-s.750

Gr.rrenlttc Flrygffis

6EXlo'Y
2.g75-4.062200-21-38
3. r25-5.OO0

33$ii,nttt-7lt6" '-e'
38ffitl,eu?t /4" LG.t

6oo-8-(-H tlol.n loo-lNc



NOTE r

USE IVITH MICROMETER
ASSEMBLY 9OO-2_4 OR
900-2-5

TOOL BIT

so2- 25- |
TOOL BIT
LOCK I NG
SCREW

TOOL HOLDER
r FA STYLE )

100-1A
SPRING' LOCK
TOOL HOLDER

PRODUCTiON CUTTER HEAD
600- 8-4

OLD STYLE

SCREW
HOLDER
502-2-85

INDEX SCREW

502- 2-43
COUNTER
IVE I GHT

502-2-4 t
CUTTER HEAD

502-2-45
UPPER
RET A I NER

( r*)
,i,

TOOL

200- l-6D
5PR I NG
BIT

502-8-14
ADAPTOR

502-8-21
KEY

50 r-70
LOCK
TOOL

502- 2- 4 2
LOWER
RETA I NER

502- 2- 4 4
CENTER I NG

PINION

TOOL HOLDERS
BORE

RANGE ( DIA. )

2-A75 - 3.625
3.125 - 4.L23
3.875 - 5.OOO
4.750 - 5.750

CENTERING FINGERS
CENTER I NG

OIA.
2.A75 - 4.
3.125 - 6.OOO



N0TEr USE wrrH
MI CROMETER ASS, Y9Oo-2_7

-85-
50 2- 25- |
TOOL BIT
LOCK I NG
SCRE I{

sol-70
LOCK SCREW
TOOL HOLDER

200- t- 6c
200- l-6D
SPR I NG

TOOL BIT

TOOL HOLDER

( DA STYLE )

so2- a- ? r
KEY

502-2-44A
CENTERING PINION

200-7 4- 2
SHANK

502-2-43
COUNTER
WE I GHT

200-7 4- 1

UPPER
CENTER I NG
F I NGER
RETA I NER

200-758
CUTTER
HEAD

200-76A
CUTTER
HEAD
CAP

100-14
TOOL
LOCK
SPR I NG

(t-7/t6)
(3/4t

TOOL
BIT

BLIND HOLE
CUTTER HEAD

600-8-5
( OPT I ONAL )

CENTERING FINGERS
PART

NO. LG.
CENTERING

DIA.
200-2 1-3 2.3t2 2.500 - 4.500
200-21- 3. 062 3.125 - 6.OOO

I
I
I

I
I
I

TOOL FO_DERS
PART

NO. LG.
AORE

RANGE (DIA. )
799-94 2.250 2.500 - 3.375
200- 1 2. 500 2.A75 - 3.87s
?oo-2 3. OOO 3.875 - 4.875
20G-3 3.562 4.A75 - 5.750



-86- 502-25- L
DER

NOTE r

USE WITH MICROMETER
ASSEMBLY 9OO-2- I I

-4a501-31-l->.
TOOL BIT
R8
SHORT

100-29
OFFSET
TOOL BIT

600-8-2
COUNTER
WE I GHT

600-7-2
LOWER BOD

TOOL BIT

TOOL HOL
LOCK I NG
SCREW

200- l-6c
200- l-6D

SPR I NG

BIT

(t-7/16)
(3/4,

TOOL

TOOL HOLDER
( DA STYLE )

502-8-2 1

KEY

600- 8- I
BODY

600-9
CENTER I NG
PINION

50?- 25'- L

TOOL HOLDER
LOCK I NG
SCREI{

600-6-2
CUTTER
HEAD

600-5
CAP

100-lB
SPRING, LOCK
TOOL HOLDERSTUB BAR

1.5 DIA. X 6.5 STROKE
600-2

( OPT I ONAL )

CENTERING FINGERS
CENTER I NG

DIA.
1.500 - 2.625
2.62s - 4.t25

TOOL HOLDERS
PART

NO. LG. BORE
RANGE (DIA. )

r99-96 I .250 1.500 - 2.500
r99-89 1 .500 2.OOO - 3.OOO
r 99-90 1.7sO 2.500 - 3.500
L9 9-9 4 2.250 3.500 - 4.t25



FACING TOOL
( Vl{ HEAD )

ASS'Y.

502-?- t9
BALL PIN

600-7- 2

LOWER AODY

600- 8-6
CENTERING PINION

600- 6- 2

CUTTER HEAD

100-82
ADJUST ING P IN

loo-82-2
SET SCREYJ
ADJ. PIN

r oo- 82- I
SPR I NG

STUB BAR
TO 4.1 DIA. X

600- a- 8A
( OPT I ONAL )

NOTE:
USE WITH MICROMETER
ASSEMBLY 9OO-2- I I

_87_

502- 8- 2
KEY

600-8-7
BODY

100-83 1200c.c.
loo-83-1 1300c.c.
100-83-2 1500./ 1600C.
loo-83-3 (4r1)
CENTERING BUSHING

so?-25- |
LOCK SCREW
TOOL HOLDER

100-1E}
TOOL LOCK

SPR I NG

600-5
CAP

.5

FACING TOOL
BORE

RANGE (DIA.
3.27 - 3.s3
3.53 - 3.77
3.77 - 4.02

3,. STROKE



f- 502-25-l\ rool srr
\ t-ocxrnc

\cREvl

-88-

TOOL 8IT
200- I -6c
2oo- | -6D

SPR I HG

TOOL BIT

fi-t/t6)
B/\)

2-t3-5
CE}ITERING PIHIOH

502-t3-l
SHANKTOOL HOLDER

lrn srYLTf

NOTE:
USE ITITH
Il ICROHETER

A5 S EI,tBLY

900-2-9

502-g-6A
COUNTERWE I GHT

501-7e
TOOL HOLDER
LOCK SCREl.'

502-13-2
CUTTER HEAD

100-lB TooL
LOCK SPRING

502-2-85
I NDEX

SCREV

502-13-3
CUTTER HEAD
BODY

502- | 3-tr
LOIJER CENTER ING
FINGER RETAINER

PRODUCTION STUB BAR AS5Y.

502-t3
2.23 to 4.1 otA. x 6 LG.

(opr I oNau)

TOOL HOLDER

CE}ITER ING F INGERS



_89_

502-30-4

-34-2
CROMETER

-iio*oo*o (6" To

RANGE SETTING -
usE oN 900-2-5

"i.*o*=tER 
oNLY )

502-30-24
MIC ANVIL
tltt

r o0-23
ALLEN
WRENCH

502-25- |
LOCK SCREW

TOOL
BIT

200-1-6C (1-7/t6'
200-r*6D (3/4)
SPR I NG

TDOL
HOLDER
( FA_STYLE )

gtt

so 1-34-2A-ii.*o"erER sLEEvE

501

-loo-34-1
FRAME

50 1-43
SPANNER
WRENCH

MICROMETER ASS'Y.

900-2-5
2.9-6.O

PRODUfl-iON CUTTER HEAO

FA-ZB E FA_ZAB

I



lo0-t3D
HI CROME'I ER SLEEVE

I Oo- I 3-5
FRAME

-90-
so2'30- 2G
ANvIL AsstY

502-30-2G
ANvIL Ass'y 3"

OPTiOML

MICROMETERS

M I CROMETER
SP I NDLE

502-30- I
FRAHE

30?-30-28
MIC ANVIL
t*\t

loo-13
FI I CROME T ER HE AD

r,r l Cnor.,le rER Ass I Y
I . s-!_,1___51-!/e_ j_u

so l-34- I
FRAI.IE

50 1-34-24
M I CROI.IETER SLEEVE

502-30-28
MIC AT.'VIL
t!<t

50 I -34-7
FFSET
BLOCK
AI.A/ILAsor-34-2

I CROMF.T ER

loo-l3A
M I CROMETER
SLEEVE

rOO-13
M I CROMETER
HEAD

MI cRoMETER ASS'Y
?.9 - 6.O
BLINO HOLE CUTTER
HEAD

502-30-2C
MIC AM/IL 2'1

900-2_4

MICROMETER ASS'Y.

2.6 - 5.o
PRODUCTION CUTTER

HEAD

FA-el',l'AB
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50r-68-3
ADAPTER

50l-68-2
END BELL

-92-

502-3-20
D IAHOND
I.IHEEL

sJ3
MOTOR I ZED

SHARPEN I NG

UIt IT
50 I -66
(trtrHour rooL

F I XTURE)

SJ38 HOTORIZED SHARPENING UNIT

50I-66 !IITH ROTTLER TOOL HOLDER

FTXTURE 50l-68-8
SJ3A HOTORIZED SHARPENING UNIT

501-65 IJITH ALL ANGLE TooL
HOLDER FIXTURE 50l-68-7 AND

REVERS ING StrlrcH 501-68-6
(opr t oxnl)

50t-68-22
POST g AR}'t

ASSIY

502-3-204
DRESS I NG

STICK

50t-68-t4
ADJUST I NG

SCREW
(2 REQ'D)

50 I -68- I
HOTOR

501-68-14
ADJUST I NG

SCREW

50t-68-7
ALL ANGLE TOO
HOLDER FIXTUR
(opr I oHnl)

501-63-15
ALL ANGLE
TOOL HOLDER
F I XTURE,
I'I ITH
REVERS I NG

s'e lrcn (ro
CONVERT SJ38

50I-68-8
ROTTLER
TOOL
HOLDER
F I XTURE

5oo-86
TOGGLE

sr.,lTcH
(sJ3B)

5or-63-6
TOGGLE

SW I TCH

1s;n)

50 l -68-5
(3) FEEr

SJ3 SHARPEN I NG UN IT

OLD STYLE

To sJ3A)
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50?-3-17
rdA5rfr
l2 REO'D. I502-3-100

CU}IP }IANDLB
(2REqr D)

soz-l-75
cr,n Plffi

s02-1-t 04-
Pin(2reg'd)

502-1-848
sPACgRr 3/8"
(2 REqrD)

s02-1-t 03
Hook

i.J/ 02-l-84A
SPACEB U2II
(2 BEqrD)

r?i;F$f

502-t-7

502-l-102
Bumper

-3-88
v-€LocK
FR^TNE

03-3-37
5l.OrtD€R

tD. I
t-73

R,H. B^R
t Tt Oi{ER

r-79

-t-51

7-t7
TOR

LIl,p Cyt-,
z REo'D.l

L.H.
POstTl

502-3-{2
SAFETY
BII.ACKET
F4 Base

502-3-42A
50

Pr-6H

502-l-21 c
ITEAR PAO
502-l-54A'

50?-l -
coNTRq- T

N.$t8 Pt-ArEs02-r-5
sEL€CTOR VA.V
t e R6o'D. ,

5oeEA-6

ioz-t-zc
tla't COJ-ARio nEo'o. I

irit';?l: '3" LG. ctorJEL -PIN T' REO'D.'

i# u*o
iilh-tz-fuo'D.l

996f-E,ot t*
Z REO.BI

5s2-l-71 ,
CLA'.?

Flr6€R le R€o'D. I

502-l-t05
Gui dc-

502-4-l I
-H. sPRtNq

- nffl.Rr't.
-lotl.lc5oz-l-2r c

- 

WEAR PiO

Vo z Vs FIXTURF ASSFI€|LY
5o2-l'72

L.l.l,
CYL.

5a2-l'74C
SP^CER
(2 nEq.D)

bearingl
bore \

I ocator

eltqtEf,l,'"--
50213-13
LIFT FTE

--- 
-5o2-3-TA7r- STIFFEhIE

Locl( 1{rT

EI.OCX TANDLER
A5S'Y

o?-l -E6A

AF^5tFT'' ro'

502-1-E5A
sPAcEB l-3/15"
(zRlqf D)

-:\

u'fiit'g

5o2-r-ciF
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50?-3-t7,\{'ASHER

i z ngo'o- )5A2-l-l0D
CLAMP HANDLE
(z REO'D)

.?3'';l-;i

5A2- I -808
LIFT CHANNEL

50?-3- I 3
LIF-T TYE

502- 1- 95
BI'CK BA}DLER
ASSIY

50?-7-a6'
SOCKFT I-€AD I

CAP SCifIA, 
'3tt LG'

502-1-1 03
Hook

502-1-1 04
Pin(2req'd)

502-t-7q J

Clamp
Finger L. H.

soz-r-Z: G

L.H. BAR
POSITIDNM
502-I-454
BODY

soz- I - 56
PLJSH BUTTON

502-3-44
4]N. PARALLEL FRAME

5o2-1-55
SELECTOR VALVE
(Z REQ'D)

so2-1-76A
CAM P]VOT.
PIN (LOI\IG)

502-r -7 5C
HOOK ( 2REQ'D )

s02-1 -B6A
SO'O<TT F€AD
cAP SCREH 4-'LG.

l'lain

soz.-t -sz G

LOCATOR BAR
,ass'Y-

5r4-3-594
HANDLE

502-1

502- 1 -54A
NAME PLATE

502-1-1 02
Bumper

502-4-l r

5oz-=-aa
v-€LocJ<
FRAI'€

soz- I - B8
BREAT}€R

5oe-:-:z
SI'(fLI*ER

o'D. )

soz- r -zs H

R.I.I . BAR
POSlTlONI.R
soz't-tg
OA},F CYL:
(2 REo'D. )

502-l-9BA
AIR HOSE
ASS'Y

502-I-5tA
COVER

soz-t-zg
l./2'r ccl-LAR
1 o REo'D. )

Eoz- t-t 'rr1/2'r DIA- x
3 " LG. Do\{Fl-
PIN (4 REO.D. }

-53
CAP

soz-r-sz A
COr.lTRCt_ TOWER

soz-r-zr c-
R.H. WFAR PAD

V5lR. H. FIXTURE ASSEMBLY

sozo[ffi R-H. SPRING
CYI-. RETL.R\

502:4- I O
L.H. SPRING
CY1-. RFN/RN

5A2'I-74G
SPACER
(2 REQ-D)

ILTER (2

5?3o?-3*"'*.(2 Rro'D-)
502-t-7\ r
C!amp Finger R. H.

VENT
REo'D- I

so2-3-7A
STIFFENER

502-3-468
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502-3-l 7
'WASHER
.lz Rgo'o. )502-l- I0D

CLAMP HANDLE
(z REO'D )

.i9'Fl-'J?

so2-1'-86'
SOCKFT H:AD I

cAP Sc.ifw ,

3tt LG I

502-1-103-
Hook

s02-1-104
P in(2r'eq'd)

502- I -9BA
A]R HOSE
ASS 'Y

502-r-B0B
L IFT CHANNEL

\- 
-so?-3-13\, / LIFT EyE

r-Q!5-$4

502- 1- 95
BI,OCK HANDLER
ASSIY

.-so2-t-764/ cen PIVoT-
_ pIN (LOr.tG)

502-r-7 5C
HOOK ( 2REQ'

502-1-86A
SOCKET F€AD
cIF 5cnrw {,''

D)

LG.
l.la i n

soe-t-sz G

LOCATOR BAR
ASS'Y.

574-3-59 A

HANDLE

soz-tas

502-1-5\A

2-3-BB
V_BLOCK
FRAI'€

s02-1-1 02
Bumper

/ 5o2-4-tt'
R.H. SPRING
CYT-. RTTL.RN

502=4-10
L.H. SPRING
CYL. RETURN.

502-1-74G
SPACER
(2 REQ.D)

o2-3-37
SIJOU-DER

RFHo'o. 
)

3oz-r-zs H

R.H. BAR
TJOSITIONLR
5oz-t-tgaAFF Cn-.(2 REo'D. )

5oz-l-71+ J

Clamp
Finqer L. H.

soz-r-z: G

L.H. BAR
POSITIONS
502- r - 454
BODY

so2--l -56
PUSH BUTTON

502'1-21'c
L.H. WEA,R PAD

i,oz-3-43
4IN. PARAL.LTL FRAME

5o2-1-55
SELECTOR VALVE
(z REQ' D )

502-l-5IA
COVER
ioz-zz-tt

GU-ATIfR

soz-1.-zg
l./2'r ccl-LAR
1o REo'D. )

ioz-t-t4rt/2" DlA. x

NAME PLATE

so2-1 -54.
COVER

soz-l-sz A
CONTRG_ TOB'ER

5oz-r-zr c
R.H. WEAR PAD

V6/L.A. FlXTURE ASSEMBLY
502-3-454

3'' LG. DOWEL
f IN (4 REO. D. )

ERE;irf;F **,.Filteifrz REo'D- I

F?3"?-3*"'*o(2 REo'D-)
5o2-t-7\ r
Clamp Finger R. H.

502-3-7A
STIFFENER
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502-l-15C
PARALLELS

7 !/4" X 3"
(MATCHED PAIR)

502- 1- 1 48
5. PARALLEL
FiXTURE
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OPTI ONAL

V_6 F I XTURF

502-3-35

FOR

Fon _ GM V_6 AT N_GMC
**i r****l ****+*

V-
trlt***** ****rt

V-o

**** **

PnocrouRe FoR Fono zeoo c.c
AND GM V-o CrrarIoN:

TO BORE THESE BLocKS vllTH THIS FIXTURE wILL REoUIRE
THE LocAToR BAR AND PARALLEL FRAME FRoM THE V_8
F I xrunr.

CUTTER HEADS THAT CLEAR MAIN BEARING BoSSES oF THESE
BLOCKS ARE:

NorE :

PeRr # 6oo-2 -Srue BAR 6 t/2,, LoNG
Penr # 600-B-:-Srue BAR 3' ' LoNG
Panr # 6oo-B-5-BLIND HoLE currER HEADPART fl 6c0-B_4F-PnooUcTIoN CUTTER HEAD
PnooucrloN currER HEAD, pART # 6oo-8-4,
WILL NOT CLEAR MAIN BOSSES OF THIS BLOCK

Ir 6 l./zt I LONG sruB BAR IS usED, REMovE
THE WEAR PADS AND PLACE FIXTURE ON MAIN
BASE.

Ir 3', LoNG sruB BAR oR BLrND HOLE currER
HEAD IS USED, PLACE FIXTURE ON WEAR PADS.

ArrRcu (z) sHouLDER scREws ro rHE pARALLEL FRAME. Hoox
SHOULDER SCREWS OVER THE TOP OF THE FIXTURE. PLECT
LOCATOR BAR ON BAR POSITIONERS OF FIXTURE OR INTO MAIN OF
BLOCK, IF MAIN BEARING CAPS ARE ON. LONO BLOCK, POSITiON
AND CLAMP. _ REIqOVT SHOULDER SCREWS FROM PARALLEL FRAME

wHEN IT IS USED oN V-e FIXTURE

PnocEounr ron GMC 3os V-6:

TO BoRE THiS BLoCK wITH THIs FIXTURE wILL REoUIRE THE
LOCATOR BAR FROM THE V_8 FIXTURE ONLY. TNE PARALLEL
FRAME IS NOT USED.

PLEASE I{OTE 6OO-9.4 PNOOUCTIOru CUTTERHEAD C]\N BE USED ON THIS
BLOCK. PuecE LocAToR BAR
ON BAR POSITIONERS OR INTO MAIN OF BLOCK IF MAIN
BEARTNG cAps ARE oN- Movr BoRING sprNDLE To oNE sIDE.
Loao BLocK, posrrroN FrxTuRE AND cLAMp-
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s00-98
HAND FEED
HANDLE ASS ' Y

50?- I ?-?
SPANNER
WRENCH
(? REOUIRED )
B TYPE
SPINCX.E
ONLY

104-24
TOOL
PULLER

502-t1-2F
FUSETRON
MD,_ 3/4

500-4 1

LOCK NUT
FEED SCREW

50 1-7 2
z/32 " HEx
DR I VER
(oPTIONAL
501-72A

(5/32) nEx
DRi VER )502- 1- 121\

JACK I NG

scRElv f.
LOCK NUT
(4 REOUIRED)

502-l-t2
LEVEL I NG
PAD

(4 REOUiRED)

501-31-1
TOOL BIT
R I (1" )

a
500-62
KEY MICARTA

50 1 - 3L-?
TOOL BIT
R 8 (1-3/8"

50 6-5
TOOL
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TooLBi-ts

PART NUMBER DESCRIPTION

OFFSET TOOL BIT
@nd cylinder holes)

OFFSET TOOL BIT
@a cylinder hol-es)

C.C. Steel Cutting
curt-er to break uP

TooI Bit w/chiP
chips white boring

RF Facing & Counterbor
facing & counterboring
for cutting off sleeve

ing Tool- Bit for
of cylinder block,

Rl Carbide Tool Bit,
h-igh speed finishing)
non-interruPted cut)

long I 3/4" (for
(recommended for

RI Carbide Tool Bit, medium t 3/8"

Rl Carbide Tool Bit, short l"

RB Carbide Tool
general purpose
(recommended for

Bit, long l
& heavY cuts
interrupted

3/4" (for
, cast iron)
cuts)

RB Carbide Tool Bit, medium I 3/8"

R8 Carbide TooI Bit, short 1"

100-29

100-7 6

s0r-28

501-29-A

s01-3 0

5 01- 30-2

s01-30-1

5 01- 31

s0t-31-2

50t-31-l



Pnnr I'lumsrn

501-J1A

501-llB 15o cummINS
(cHnmrER r ne

CHAMFER TOOL BIT
cuMMI NS gr.-ocrs)

-99-

TOOI RITS

FA

DEscnrPTroN

C,C,B, Cummtrus Coururgn Bontrue

FOR COUNTERBORING OF CUMMINS

BLOCK

,A37 GROovtNG TooL Brr

-048 GRoovrNG TooL BIT

,C72 GRoovtNG TooL BIT

,752 GRoovrNG TooL BIT

Tool Brr
DI ESEL CYLI NDER

CAST rnoN)-rl5A7-33Dr::7
5AI-33-I
r::T
50I-33-2

rT

109 cHAMFER

(ron GENERAL

TOOL BIT
PURPOSE CHAMFERING

@

RB (l20 naxr) LoNG ROUGHING CUT

50r-32-3

50I-32-I

501-32-2

5C7-32-4

RI-VEGA l2o narE)
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