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DESCRIPTION

The Model FA-4 Boring Machine is a preeision, single point tool, boring
unit. It is equipped with tooting and aeeessories for reboring almost all
American passenger ear engines, many heavy duty diesel engines and trans-
mission eases. Stub boring heads may be added for small engine eylinders
and universal boring applications.

Insofar as cylinder reboring is concerned, this machine is designed for two
purposes:

(D The loeating of cylinder bores relative to the pan rails and
main bearing location. As has been done in the original
factory boring. This overeomes the many inaecuraeies and
out-of-alignment problems assoeiated with elamping portable
cylinder boring bars to bloeks.

(2) A eonsiderable savings in hole-to-hole time is realized as
a result of fast bloek elamping, inverted centering fingers,
push button eontrols, and air operated clamping and lifting
deviees.

Changeover or reeetting time required to set up V*type or in-line engines
is a minimum, making this machine highly suited tb the jobber shop where
engines cannot be run through in model lots.

The added feature that the bloek ean be bored with bearing eaps iim or off
also inereases the versatility and speed of set-up.

All feeds an* rrydd - travels are power operated and controlled from the
eonveniently loeated push button station. An auxiliary hand feed travel is
loeated at the base of the feed serew to be used for eounterboring and facing
sleeves, ete.

Power is furnished by a 3 phase totally enelosed motor, with a outboard fan.
An air aetuated variable pulley provides variable speed. A quiek change shift
lever seleets two gear driven ranges to provide good torque at low speed. The
small knob protruding from the upper housing provides fast and slow boring
feed rates. An enelosure at the rear of the maehine contains relays and valves
that actuate maehanical scrntrols on the machine to engage feeds and travels as
well as elamping and floating of the spindle unit.
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GUARANTEE

LIMITED

Rottler Manufaeturing Company Model FA-4
quaranteed as to workmanship and material.

parts and equipment are
This Limited Guarantee

remains in effect for one r from the date
macnrne ts owned a t

Standard air and electrie eomponents are warranted by their respective
manufaetur€rg.:

Tools proven defeetive within the time limit will be remedied at the
faetory's option, either by replacement of parts and/or serviee by the
faetory.

we aecept no responsibility for defeets eaused by external damage, wear
abuse, or misuse. Neither do we accept any obligation to providle eompen-
sation for othbr direet or indinect eosts in eonneelion with eases eovered
byythe warranty.

GUARANTEE DOES NOT COVER SHIPPING OR FREIGHT CHARGES.

nstruetion
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OPERATING SAFETY AND EMERGENCY PROCEDURES

ELECTRICAL POWER - Make sure all eleetrical equipment have the proper
@teetion.
MACHINE OPERATOR - Operator of this boring machine should be a skilled
@atii,wellversedinthJeaution,eare,andknowledge
required to safely operate a metal cutting tool.

If the operator is not a skilled machinist, the operator must pay strict
attention to the operating procedure outlined in this manual, and must get
instruetion from a qualified maehinist in both the produetive and safe
operation of this boring bar.

Rottler Boring Equipment has the following areas of exposed moving parts,
that you must train yourself to respeet and stay away from when they are
in rnotion:

l. TOOL SHARPENING - Must be done with eare and dexterity.
@uired for sharpening.

CAUTION: Exposed diamond wheel is a potentiol hazard to
your hands, fingers, and faee,
NOTE - Eye proteetion is neeessary when working
in this area.

2. CUTTING TOO!_4E94 - Any operation involving hand in ttre cutter
@ering,ehangingcenteringfingers,toolinser-
tion and removal, eutter head ehanges, size eheeking, ete., requires
that both the drive motor be turned off and that the spindte eluteh
(spindle rotation) lever be disengaged, in it's full up position.

NOTE: Periodcally eheck this lever to make sure that the upper
lever position will lock out the spindle elutch. Check to
see if the upper indent wilt firmly hold the spindle clutch
out of engagement.

3. BORING - Eye proteetion must be worn during this operation and
hand must be kept eompletely away from eutter head.

4. UPPER HOUSING CONTROLS - Learn to identify and independently
s by habit while developing the aware-

ness of keeping your fingers and hands well elear of the rotating
feed serew and the knobs, both on top of the feed serew and the
spindle.

WORK LOADING & UNLOADING - Carefully develop handling
methods of loading
ean result if hoist

and unloading
equipment or

work pieces, so that no injury
lift eonneetion should fail.

5.



OPERATING SAFETY & EMERGENCY PROCEDURES, CON'T

Periodieally eheck lift
failure of bloek handle
if the eye is reset in
must be at right angle
CAUTION: Cam pins

6. MACHINE MAINTENANCE - Any machine adjustment, maintenanee
o ely requir"r 

" "o*plete 
power disconneet

to the maehine. THIS MUST BE AN ABSOLUTE RULE.

EMERGENCY PROCEDURE

A-s-suming one of the following has oecurred - Tool Bit is set completely
off size, work or boring spindie is not clamped, spindie is not properly 

-

centered. These mistakes will beeome obvious the instant the cut starts.
TURN OFF MOTOR IMMEDIATELY.

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

-5-

eomponents for damage that may eause
fixture. Lifting eye ean eventually fail

line with the 502-1-80 lift ehannel. 'Eye

to this ehannel.
must be fully engaged before lifting block.

the controls
problems.

disruption of

to severly

After finding out what the problem is, methodically organize
to return the spindle to its up position, without causing more

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

'TREMEMBERil l\{etal cutting tools have the speed and torque
lnjure any part of the human body exposed to them.
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MACHINE INSTALLATION LOCATION

tf9. qrgouetivity of this maehine will depend to a great extent on its properinitial installation, partieularly the meani by whieh"eylinder nro"r.r tan nelifted into the maehine and flow evenly to and from other operations in your
shop.

The pr oper loading arrangmenL'and area location for your FA-4 maehineis extremely important. A slow travel (6t to l0r minirium) power hoist,
operated from either a bridge erane or jib erane arrangment works very
satisfaetorily. A 1,500 lb. hoist is geneially adequate ior lifting the engineblock. An air hoist with speed eontrol mai<es an ideal method -for fast,
eonvenient loading.

If som-e production boring with this maehine is anticipated and the eylinder
bloeks are not directly loaded and unloaded from a eonveyor, we would
reeommend eonsiderable attention to be given to the erane so that it eovers
an adequate area to allow the operator to back up and remove eylinder
bloeks without eluttering up his own area. If two maehines are io be
operated by one operator, we would reeommend that the open faees be
placed at right angles to each other, with the maehines approximately three
feet apart.

UNPACKING

Use eare in removing the crate from the FA-4 Maehrnag'being careful not
to use force on any of the spindle unit. This is partieularly true of the
square tube eontaining the limit-switehes on the spindle unit.

Remove the SJ3 sharpening fixture from the deek and preferable plaee at a
beneh area elose to the machine. This fixture will requiie ll0 oi ZZ0 voLt,
single phase, AC eurrent. If it is neeessary to mount this fixture, on the
base with an angle plate, mount it so that the sharpening wheel is below the
top faee of the maehine base, and the sharpening grit will not be thrown on
top of the base.

Remove the tool box, parallels, v fixture, loeated at the lower portion of
the maehine and eompletely clean these artieles, as well as the maehine base
pads and upper table, with solvent. Also, elean thoroughly the eylinder
block elamp arm assembly. Rust inhibitor is applied to the maehine at the
time of shipment, and any of the inhibitor left on the maehine will result in
eonsiderable eolleeting of cast iron dirt and possible slipping ofi clamp arms.

LEVELING

Four square head set
with the machine for
points, being eareful
below.

serews, jam nuts, and chamfered washers are provided
levelirig. Insert the serew and nut at the base support

that the serew point seats in the chamfered washers



LEVELING CONT? D

Use a precision level and
both dfueetions and make
at the four support points
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level the upper tabte
sure that the machine
of the base.

MACHINE SETUP

within .003t' per foot in
weight is equally supported

Remove eover, #502-9-36-4, on the rear portion of the spindle unit.

Pull out the eotter key through
loosen the nut, adjust the nut
spindle unit may be slid its futl
and bind the 5/8't bolt assembly.
this and no further, and reinsert
Now slide the spindle unit from
inhibitor frorn the table.

the slotted nut of the bolt assembly and
, so that the washer is loose and the

travel in and out without Lending to drag
Loosen the bolt only far enough to do

the cotter key in the appropriate slot.
side to side and further elean tho rust

Attach an air souree to the appropriate intake at the air filter on the side
of the rear control enelosure.

AIR SUPPLY IN ''F'I SERIES MACHINES

NOTE: It is very important that your air souree for ItFil Series
Boring Maehines be moisture free.
Water and oil in the line wiil result in early valve failure.
Our reeommendation is the instaltation of a water trap at
the maehine.

Before attaehing eleetrieal power to the boring bar,
eheek your eleetrieal eurrent and the eleetrieal eunent
rating on the nameplate on the rottler eontrol enelosure
on back of main base and on the motor nameplate on the
side of the motor. If eompatable, eheck to see if wiring
on the inside of the motor wire eonneetion box on the
side of the motor is eorreet for the voltage you are going
to use, as per eonnecting instruetion on the motor wire
eonneetion box eover, or on side of motor. Also cheek
to see that the eorueet ttHrr type heaters are in the
motor starter that go with the amp reading on the motor
nameplate.

CAUTION:

Cheek to see if safety toggle switeh at rear of the spindle unit is turned
off.

conneet 220 volt, 3 phase wiring to the L-r, L-2, and L-3 terminars, as noted
on the rilfh hand upper portion of the motor starter, located in the upper right
portion of the rear enclosures.
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MACHINE SETUP CONT' D

Check the gage on the air regulator in the lower portion of the enelosure
to see if it is set to approximately 90 to gb psl pressure after the air
line is attached.

Turn on safety toggle switeh at the rear of the spindle unit and turn
the elamp seleetor switeh to the teft fioat position, slide the sprnrlle unit'
from side to side and in and out to make sure it slioes freely. tTrre

neeessary effort to slide this will deerease when the shipping oil is entirely
removed from the maehine base. (There is an adjustment noteC - Control
Funetion, Page or & se to adjust effort required to slide the spindre
unit).

Turn the clamp seleetor to the right (clamp) and eheek proper operation
of the clamp assembly and proper release and movemenC of tne base when
turned baek to float.

Replace eover on baek of spindle unit.

Shift spindle speed seleetor into low range. (Up position) lighily hold
in low range with seleetor knob pulled out. Plug the motoi by pushing
the feed button, along with the stop button. The feed serew should turn
eountereloekwise, looking from the top of the machine. If it ffinns in the
wrong direction, or tends to ratchet and not drive at all, switeh the wires
on L.l or L.2 terminals.
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CONTROLS

We suggest that before attempting any
actuate the eontrols to become familiar

I. CLAMP (FLOAT) SWITCH

CAUTION:

eylinder boring, the operator should
with the operation of the maehine.

Turn the elamp switch to the right to energize the spindle hold
down elamp. when this is turned to the lelt, air is exhausted
from the bottom of the spindle unit, providing easy movement
of the spindle.

Motor must be stopped when positioning bar,
inadvertant spindle rotation eould injure the
operatorts hands or damage the eutter head
parts.

It is important to note that elamp switeh may be left in the
neutral straight up position so that the spindle unit is neither
floated nor elamped. You will find it often usefur to use this
position on your machine for dial indieating purposes in bores
and to make slight adjustment in order- either to correct or to
introduce a desired total indicator runout reading.

FAST DOWN BUTTON

Press fast down button and you will notiee that the maehine-
travels rapidly down until the button is, released. To beeome
familiar with the rapid down travel, we suggest that you place
a tool into the holder slot and praetice running this tool holder
down rapidly (in a fast spindle speed) to an exiet point, and
returning it to the upper position. This can be done rapidly and
very aeeurately witlr a little praetiee.

FEED BUTTON

Press the feed button and the maehine will remain in srow down
feed until either the stop button, lower stop limitswiteh, or up
botton, is pressed.

NOTE: Do not press the stop button or up button, when
boring. See the proeedure for this operation, in
rrUPl BUTTON'r Instruction.

4. UP BUTTON

The up button may be pressed any time EXCEPT WHEN BORING,
then the following proeedure must be useffi
the feed shift lever into neutral position, deeluteh the inner
spindle, and then push the up button.

3.
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CONTROLS CONTI D

This will allow the eutter to erear itself in the bore before
retraetion of the spindle, thereby eliminating the possibility of
ehipping the tool bit.

The up button will eontinue the travel upward on the maehine
until either the stop button is pressed or the machine eontaets
the upper limitswiteh and stops at the top of the travel.

You will often find it eonvenient to stop the up travel of the
machine as soon as the spindle is elear of the bylinder bore,
then slide to the next bore loeation. This is partieularty useful
when the eylinder is loeated well down from the upper iimit
of the travel.

5. STOP BUTTON

Stop button may be pressed anytime, but only in emergeney
eases, when boring.

SPINDLE CLUTCH CONTROL

The spindle cluteh eontrol, iocated at the upper right of the
upper gear housing, is aetuated by pulling down. This may be
done on high speed then jogging or starting the unit, or when
the maehine is idle.

It may be neeessary if the maehine is idle, to turn the
eentering knob eounterclockwise slowly to determine if the
elutch is engaged. A light down pressure on the spindle
eluteh at the time you start the feed will assure that it is
fully engaged for boring.

Lift the eluteh knob
disengage eluteh.

at any time, EXCEPT WHEN BORING, to

When boring, first raise
position then disengage

SPINDLE STOP

and hold feed shift lever into neutral
the eluteh.

This maehine is equipped with a spindle stop that engages
as the spindle clutch is disengaged. (tnis is a spring
loeated stop and ean be overridden). It is positioned to
stop the spindle with the tool directly facing the operator.
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CONTROLS CONT' D

7. SPINDLE SPEED CONTROL (High-Low)

The high, low geared spindle speed control is changed by putling
out, and raising or lowering the plastie knob at the lower right
of the spindle unit. This eontrol may be operated when the
maehine is running, but jog motor or hand turn drivo to shifi up
to 200 spindle RPM or higher. DO NOT SHIFT WHEN BORING.
This eontrol is often used in poe
instant higher or lower rapid travel.

B. TWO SPEED FEED CONTROL

The two feeds provided on your maehine are eontrolled by a
sliding key arrangement, operated by a small knob on the top
of the upper housing. This knob is raised to engage a low
speed feed rate and lowered to seeure a higher feed rate. To
operate this eontroi, first lift the feed shift lever to its neutral
position, then with the motor running, shift the two speed feed
lever, then allow the feed shift lever to return to the feed position.
It will take a moment for the sliding key to drop into the drive
position. This eontrol may be operated while the maehine is
actually in a boring operation, although the dwell of the tool
may leave a witness mark in the bore.

CENTERING KNOB

The eentering knob on the left side of the upper housing
operates the centering fingers when turned eloekwisei Be
eareful not to over-extend these fingers whnn the spindle is not
in a eylinder or fingers will come completely out of the pinion
drive.

9.

CAUTION: Motor must be stopped when eentering.
Inadvertant spindle rotation engagement eould
injure the operatorrs hands or damage cutter
head parts.

10. STOP ROD

The upper and lower limit switehes loeated on the square tube
eontrol the upper and lower limits of travel of the bar. The
knser limit switeh is actuated by an adjustable stop rod. This
stop rod is locked in place by the plastic knob on the baek of
the upper housing. The upper limit switch stop rod is set at
the faetory and should not be changed.
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CONTROLS CONT'D

11. FEED LEVER

The feed lever is the knob in the eenter on the right side of the
upper housing. It is operated automatieally and is in feed when
the machine is turned on, but can be plaeed in neutral by pivoting' the neutral positioner handle (soz-g-ao), loeated on the side of the
eover (b00-39-4), forward. (see neutrai position for hand feed.)
To turn on maehine when the feed lever is in neutral, press the
feed button. Automatie feed will not operate.

L2. MANUAL HAND FEED

The manual hand feed travel is available for faeing sleeves and
counterboring, ete.

It is completely separate from the powered spindle travel and
should. always be returned to the full up posiiion after being
used, before the power up travel returns the spindle to the top.

CAUTION: The automatic feed lever must be disengaged,
when operating this short hand feed. To
disengage feed lever, pivot neutral positioner
handle forward, (See Control Illustration
Page). Ail controls, exeept the automatic
feed, will operate with the neutral positioner
engaged (feed button turn on machine).

The standard proeedure to operate the hand feed, is to power
travel elose to the feeding point, pivot neutral positioner handle
forward, press feed button, engage spindle eluteir, operate the
hAnd feed, AND THEN RETURN FIRST THE HAND FEED, AND
THEN THE

13. NEUTRAL POSITION FOR HAND FEED

This machine is provided with
operated by pivoting a handle
for feed position. The neutral
lever in neutral position when
on the upper housing eover.

a neutral positioner assembly whieh is
forward for neutrai position, or baek
position is used to hold the shift

using the hand feed. It is mounted

when the maehine is held in neutral, all contrors will operate as
usual, with the exoeption of the automatic power feed.
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CONTROLS Cont'd

T4. VARIABLE SPEED DRIVE FA-4VB

Change spindle speed by pressing one of the two push buttons located on
the speed eontrol panel, green (Faster), yellow (Slower). Read RpM?s on
tachometer loeated just above push buttons.

An optimum boring speed for rapid stock removal and good tool life is
380 surface feet per minute on normal oversize euts. -A guideline to
seeure this surfaee speed is the following list of spindle RPMrs of different
bore diameters:

3'' BORE - 4?O RPM
4" BORE - 360 RPM
6?? BORE - 240 RPM

NOTE: Refer to the chart in back of the manual for speed reeommendation.

14a. VARIABLE SPEED DRIVE FA-48

A hand wheel on the right side of the spindle base operate a variable
speed drive.

CAUTION: Do not rapidly change speed above #3 on variable drive unit.
Rapid changing of speed above #3 can eause damage to variable
eontroi drive gears.

VAITIABLE DRIVE SPINDLE

Unit number

1
o
.J

5

6

14b. 6 SPEED BELT DRIVE 6FA-48

Changing speed in 3 speed V-belt case.

CAUTION: Diseonnect power from boring bar.

Pivot v-beit ease side eover out of the way. Loosen the clamp handle
on the side of the motor, pivot motor forward move the belt to a new
groove location. Pivot motor back to tighten v-belt, and tighten elamp
handle.

V-BELT LOCATION SPINDLE RPM

Low High

25 B0
55 190

100 390
L34 490

Low High
20 80
50 200

100 380

Top
Middle
Bottom
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CENTE}iING

KNOB

ifo extend
Centering

Fingers
Rotate

Clock wise

FAST DOWN

BUTTON

FEED BUTTO

UP BUTTON

STOP BUTTON

CAUTlON:

STOP ROD

STOP ROD K}{OB

FEED LEVER

NEUTRAL POSITIONER
Neutral \-_--l Feed

HAND FEED

SAFETY SWITCH

VARIABLE SPEED
CONTROL

HIGH 
- 

LOW

SPINDLE SPEED

NEUTRAL
FLOAT I CLAMP\a/

@
CLAMP SWITCH

SPINDLE CLUTCH

%fl"

Disengage spindle elutehapd .stop mQtor beforepraerng hands near thecutter head.

CONTROLS

Pull to operate



-rJ-

-B TYPE CUTTER HEADS

ALTERNATE CUTTER HEAD ARRANGEMENTS

Your FA-4 is equipped with a singie draw boit through the inner spindle
assembiy so that a number of different styles of euttei heads, tools, and
indieators, may be rapidly interchanged. Two spanner wrenehes are provided
for locking and unloeking the eutter head, they are used on the two lower
knobs on top of the spindle. when inserting alternate tools, make sure
the soeket is absolutely clean and while threading in place, make sure the
spline is easily engaged without burring.

PRODUCTION CUTTER HEAD 600-8-4E

(This produetion cutter head will give the best all-around performance in
this machine.)
The production cutter head with a standard bore eapacity of 3.2btr to 8t'
may be quickly attaehed to the FA-4 Machine by use of the draw bolt.

It is used in the FA-4 Machine to simpiify and speed up the operation,
eliminating the necessity of removing the tool every time you center the
spindle in a new bore.

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

The cutter head body is designed to elear most all obstructions in the U.S.
passenger ear and truck engines.

A dampener weight is aiso provided in the cutter head to improve perforrn
anee of the boring spindle. This requires little or no maintenance as long
as liquids or eontamination do not enter the weight cavity. should this
oeeure, the operator will experienee ehatter problems with this head and it
wiil have to be disassembied and cleaned. It is simply done by removal of
the three flat head serews. Carefully disassemble, elean, and reassemble.

BLIND HOLE CUTTER HEAD (OPTIONAL)

This eutter head is attaehed and operates in the same manner as a production
cutter head except the eentering fingers are located above the eutter tool,
requiring tool removal to center each boare. An offset tool bit is provided
so that extreme blind bores may be proeessed. A dampener weight is also
provided in the cutter head.

600-20
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-B TYPE CUTTER HEAD, CONT' D

,ru, uoor*o ,ffir, ,nrt*,
This stub boring head with a eapacity of l.g?5" to 4.1" (+Sn[M to l04MM)
diameter x 8" (2031vIM) depth, may be quickty attacbed to the FA-4 boring
maehine. At all times the work should be loeated in the machine so the
end of the stub boring head is no further than rt from the beginning of
the work when the spindle is in the upper limit of travel.

Unlike the production eutter head, eentering fingers are loeated above the
eutting tool, requiring toot removal to center eaeh bore.

Two sets of eentering fingers are provided, the smaller has a l.g?s" to B.brr
bore diameter range and the larger a 2.ll2tt to 4.ltt diameter bore range.

If eentering fingers require dressing after a period of use, apply the same
lapping proeedure noted on Page 37 r.3e. The mierometer may- also be
periodically ealibrated as noted on Page 

=a.

An off-set tool bit is also provided in order to bore to the extreme bottom
of blind holes.

502-9
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IMPORTANT GENERAL INFORMATION

FOR THE BEST USE OF

THE MODEL 1.875 STUB BORING TOOLING

CATUION: Inner spindle adjustment (see page +=) Must be correct for
precision use of stub boring heads.

Sinee the extended stub boring head design has considerable overhang with
a small shaft diameter, the cutting tool rtBrr land must be kept very narrow'
(.005" to .015") (.12?MM to .381MM) wide. This will insure best results with
no chatter at the bottom of the bore.

The small head will aiso be inclined to defleet with increasingly heavy euts.
You may expeet, with properly sharpened tools, that after .040't (1.016MM)
(on diameter) cut a seeond pass of the tool will remove close to .001"
(.025MM) material on the diameter. A seeond pass following a lesser
first cut will remove less metal.

ifhe .040'r (t.0l6MM) cut will also leave a light drag back mark in the
cylinder that ean in turn be eliminated by the seeond pass.

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

You ean use the seeond pass performanee (second pass must be made without
re-eentering) to grnvide a most preeise bore.

In general, size variations, in a typical cycle bore will approximate .0007't
(.OI?MM). A seeond pass will reduee these variations to generally less than
half and provide a fine finish. This finish wilt require very little stock
removal with a hone in order to eross hatch for an exeellent ring seating
eondition.

The boring head assembly as noted in stub bar illustration, is equipped with
a dampening weight, Part 502-9-64. This requires little or no maintenanee
as long as liquids or eontamination do not enter the weight eavity. Should
this oceur, the operator will experience chatter problems with this head and
it will have to be disassembled and cleaned.

Performance of the stub boring bar is also closely related to the proper
lubrieation and adjustment of the maehine inner spindle bearing. Cheek the
inner spindle adjustment two to three times per year to make sure clearanee
is eorreet.
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I.5 (SHORT) STUB BORING BAR (OPTIONAL)

V.W. HEAD

600-8-84

This stub boring head, with a eapaeity of 1.5 to 4.1" diameter (3S to l04MM)
x 3ft depth (?6MM), attaehes and operates the same as the 502-9 eutter
head. It is designed especiaily to be used with the production full width
single eutv.w. head facing tool. It can also be used for general purpose
boring head as required.

NOTE: When this cutter head is used for V.W. head faeing,
cutter head wiil require centering bushings and wide
facing_ cutting togls, which are sold separate. See
Page 88 for sizes.

FACING INSTRUCTION

Install 600-8-84 stub boring head.' Seleet the size centering bushing you
require for the size head you are finishing. Plaee it over the stub bar,
raising it up until it engages the ball detent to hold it in its park
position. Set a faeing tool that is in the range you require. Set by loosen-
ing adjusting pin set screw, whieh will allow adjusting pin to slide baek
against micrometer anvil.

Insert facing tool into cutter head and loek with tool holder lock serew.

Place cylinder head on parallels as shown in sketch. Make sure mounting
surface is reasonably flat. Shim to support properly if surface is exeeption-
ally out of fat.

Clamp head with sufficient foree to ensure holding in position when cutting.

NOTE: Excessive clamp foree may warp or defleet head.

Use approximate 200 RPM spindle speed. Rapid travel head down until
facing tool is just above cylinder head. Turn off boring bar. Move centering
bushing down from its park position. Turn boring bar ciamp switch to
float. Center spindle with bushing, turn switch baek to clamp. Raise bushing
back to its park position.

Use the hand feed and dial depth indicator assembly, 503-14A, fase head to
the desired depth. Set dial indicator so that you can finish to the sarne
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,

69
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OPERATING INSTRUCTIONS

We reeommend, particularly for operators unfamiliar with the boring bar,
to practiee on a junk bloek in order to beeome aequainted with all eontrols
and details conneeted with the use of the machine.

BORING AUTOMOBILE AND SMALL TRUCK BLOCKS

LOADING IN-LINE CYLINDER BLOCKS

Plaee a chevrolet, Ford, or Plymouth 6 eylinder block in the maehine on
top of the 5?f parallels frame and apply weight to the top of the bloek
at each end to determine that there is no burr or dirt under the pan rails
that will result in the block not being elamped properly to all four points
of the pan rails. (You will note it is neeessary to properly deburr and
elean pan rails at support points, as apposed to eleaning the top of the
eylinder bioek for a portable bar.) You will find that some bloeks will
roek on parallels and should be shimmed at the proper front support to
eliminate roek.

Plaee the bloek into the maehine, so that the holes are in a position
approximately loeate boring spindte in the middle of its I4/4n in and
travel, when eentered.

You will note that it is possible to put engines in this maehine 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 eentering properly.

Swing elamp arms out so that the toe of the shoe will eontaet the eenter
of the ends of the eylinder bloek.

Lock elamp handles firmly and lower the toe firmly on the bloek with the
cam handle straight up. Loek ball handles firmly and lower cam handle
toc elamp bloek. If the bloek is exceptionally long, sueh as straight 8's,
operate the two eam handles simultaneously so that loeking the first handle
does not tend to roek the opposite side of bloek up.

CAUTION: The standard production-type eutter head 600-8-4 with
eentering fingers below the tool bit must be eheeked
for interferenee with main bearing bosses or other
protuberanees on engines other than typieal American
passenger ear and truek engines. FA-4 B machines
may have other cutter heads substituted to avoid this
diffieulty.

to
out
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MICROMETER

Determine the eylinder bore size you wish to eut and plaee a tool bit
into the tool holder and use the mierometer to set to lize. choose a
tooi holder that will allow minimum toor bit overhang, for the size you
wish to bore. we reeommend a maximum tool bit overhang of b/g" out-
side of tool holder. Before setting, make sure the tool bii is properiy
sharpened. (See tool sharpening instruetions.)

NOTE: This mierometer is .050 to a revolution rather than
*D25 as on a eonventional mierometer.

Your boring bar mierometer, as with any other measuring tool, should be
used DELICATELY and with eare to be assured of great and eontinued
aceurdfl-Farti-Ellar attention should be paid to inierting the holder in
the mierometer without allowing the spring loaded tool bit to snap against
the micrometer anvil. Caution should be used to lightly lock the toot Uit.
The.n turn the mierometer spindle away from reading and firmly loek the
t_ooltbit. Then re-eheck the mierometer reading.

BORING

Insert the tool holder into the boring bar spindle and push firmly baek
to the index point. Lightly lock the tool loek serew with plastie handled
hex driver provided in your tool box.

Make sure spindle cluteh is out (Lever in up position) and the spindte is
plaeed near the eenter of the hote but slightiy to the rear. Turn elamp
seleetor to right (clamp position). Press fast-down button to travel the
eutter down to within i/8" of the cut. If you should travel the eutter
into the bore, place fingers on uP and sroP buttons, and press the up
button, immediatedy pressing stop button when the eutter is out of thb
bore.

CENTERING WITH CENTERING FINGERS

Turn clamp selector to left (float position). Turn eentering knob eloekwise
to extend centering fingers. Make sure they will extend and contaet the
cylinder wall. continue to hold a firm rotary pressure on the eentering
knob and turn elamp seleetor to the right (elamp position.) When rotatlng
elamp selector switeh, a slight pause is required in the straight up or
neutral position, to assure good eentering. This pause will allow the float
air to dissipate and the spindle to settle evenly before the elamp eylinders
engage.

NOTE: Do not pull knob toward you during centering. This is
the most sommon cause of centering error.



Turn ee.ntering knob eounter-clockwise to return fingers to rtJNn position.
fnOtV light down pressure on the spindle eluteh tevJr while pressing feed
button to begin boring. If you wish to eheek the bore size,-allow "the
machine to bore a sufficient depth above the ring travel. Raise and holdthe feed shift lever in neutral position, disengagj clutch push up button.
Allow the machine to return to its full up posltion. Cheek bore diameter,
adjust if neeessary and re-insert tool rapid tiavel down to job again:
engage spindle eluteh and press feed button. Do not unblamp diring this
ehecking operation.

when cutter has eompleted boring operation, set down stop rod on the
baek of the upper gear housing to slop feed. The stop should be set
promptly after machine finishes eutting as the inverted style of the cutter
head does not have.a large amount of end elearanee above main bearing
bosses on some engine models.

-2r-

If a eut of .005 or less, on diameter is to be taken,
the following centering proeedure is required - turn
float elamp switeh to its neutral position, then center
spindle by using a dial indieator attaehed to the eutter
head. Then truu'r elamp selector to the right (Clamp
position).

NOTE:
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502_1_?2

cAUTI.NT 
Ttl,".brock 

and fixture-with suQstantial eare and guidanee.

Ji,ffi,,l;#i"i,:"h""piece and possibi" j"rronrl injury. BE CAREFUL.

AIR V-6lV-8 COMBINATION FIX?URE

F4 main base only, Z I/2" (S02_1_2i_A)' bolted on top 
"i ih" n;i *"l"."oads when

NOTE:

CAUTION:

wear pads must be
using this fixture.

The Model SAZ-1_?2 V_6/V_8 cylinder bloek airuniversal system to pr.operly ,n"J'u""urately holddegree V type engine' il# ili 
"l,r,"oer boring.

fixture 
^is a fast, simple andmost 60 degree and g0

The brock tr r:",_ effeetively handled with the main.bearing caps in praeeand at least the 
.9utb.o-ard "uir"io"qr"o. spacer"ltoeks are furnlshed toallow for boring the bloek *itfr*, bearing eaps on.

Y BLocKS (Brocks with main bearing center iines no^ more than 1/2,, higherthan the pan rail plane) 
"." ro"*teo-witn tr,u-ibJ_g_a_g v brock frame in51"ff;",i"".'""""i"n3r0;*"li;i:ni:*:i#J;i #i?n'i.','e to suit nrocf rength,

*ffi#".!u',i3li,y;':,ffillno:;'l?*" ?,:/fl"j. B l/zn higher than the pan

The 502-1-21-AL f AR wear pads are used for most automotive bloeks.The s02-1-zr-AL..a an ;;;; ffi: must be .u,nou"o.to aeeomooate-rarge
ii:" fi , ::;llfjffi ,,1". ifl i f;: il,", :.Jo tJniiii+: t ne c a i e rpiriJ.,, z o 8_ a no

The fixture mav 0", g3.silv repositioned on the machine 
-wear pads (without a3il;:.i"ril?;:l.t' srrirt iiom'tr"'oo o"e.Lu'ru#;; surraee to tr,"'eo 0"g.""

,l".qg btoeks, reguiring removalthe block bank surfa"u", do'i6rassembly on these blocks.

of wear pads, lift
USE the 502-1-95

direetly from
bloek handler

!
It
I
I

I
,

;The normal ooeratio.nal proeedure 
.o-n smaller v blocks is to first attaeh thebloek handler assemblv on to1r"- gr.g5^.;.""r.i";;;: the eam lifters are##ffi ,:.-.{,i,tt#*iptT;:*tl#;::"",t,;,,,,,""i"1iik?"

bearings ind hoist. the bloJ t; i* rrr":, using*'trre loeator bar handleupright to help guide tn"-i"l"i"i u3. into place.'puning the broek towardsyou' with the locato., b"r. 
"g"r;;; tnu g.uid"!,-*"iir p.eu"nt jamming in the slotfi' J I i 

"-" 
i' H J"1' il,*" 

"? 
"* T" : 

;,oJ!l 
r 

il J 

*l 
; Jll1 i;. ; ri ; ;' ;; 

" 
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AIR V-6lV-8 COMBINATION FIXTURE Cont'd

Make sure the bloek is firmly seated in. place and not resting on pan rail burrs
or other interferenee points, aeeurate seating ean also be a probiem with
extremely warped, distorted blocks or can be eaused by failure to remove a main
bearing insert. Locator bar has a relief for block with smal1 main bearing.

Depress the valve button in the tube tower and push back into bore position
using the guidebar provided to stay reasonably centered on the support ways.
Lack of air float support wili indicate you are moving off the eenter of the
support ways.

operate the block elamp arms, bore and puii fixture back out to the load
position while depressing the valve button. Lift the biock out with the bloek
handler, turn the bioek L80 degrees and reload to duplicate the operation on
the other bank.

For safety, the air float wiil also eease when the fixture is at it's outer limit
of travel, when on the 5A2-b21-A wear pads.

CAUTION: When wear pads 502-7-21-A are removed, watch guide bar to assure
safe out travel.

Use lift hook 502-i-103 to lift V6/VB fixture off of main base. you can lift
block and fixture together if loeator bar pins are inserted in bar positioner of
fixture, and block has main bearing cap on.

ANGLE TOP BLOCKS

Place the optional small
and apply clamp pressure

wedge shaped aluminum blocks (502-3-9) over dowels
to them as shown in sketch.

CLAMPING ANGLE TOP BLOCKS

HOLD DOWN ASS'Y

5 02-3-9
Adaptor of
Angie block
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ANGLE TOP BLOCKS, CONTID

when you are reboring angle top blocks, voU will find it necessary to
oecasionally recounterbore the top of the bioek for proper piston and ring
entry. IVe suggest that 5'ou rcgrind your tool bit for this with approximitely
a 30 degree entry angle. After boring a bank of eylinders, set to size and
insert the chamfer tool.

In order to eenter for this operation, rapid travel down sufficienily far to
eenter the spindle. Clamp and retraet the spindle with the spindle clutch
disengaged until you can freely rotate the eutter without striking back
side of the cyiinder.

Engage the spindle clutch press the
lever in lowest speed, and allow the
360 degrees of cylinder. Raise shift
disengage spindle clutch. Depress up
the top.

BORING LARGE TRUCK BLOCK

feed button, put the speed change
machine to bore unt'il chamfer is eutting
lever to neutral position and
push button to return the spindle to

The FA-4 Boring Machine has the capacity to bore truqk engines sueh as
the In--Line Mack and In-Line GMC Series ?I. It is necessary when boring
these large blocks to remove the wear paCs (502-8-l) and plaee the bloek
direetly on the main base (S02-B-2).

CHAMFERING

A special tool is available for chamfering. Tool may be set by either
inserting in the head and approximately setting or placing in a micrometer
and set approximately .100 over the bore size. chamfering can be done
either by using slow feed and releasing when adequate ehamfer has been
developed or by use of hand feed.

Chamfering may also be simply done most effectively with an optional model
CH-3 abrasive tool driven by a drill motor. This method will not require
boring bar and develops a smooth burr free entry for rings.

.-501-64A
HANDREL 6. HEAD

50 r -54c
ABRAS I VE
CON ES
(NtHtlrux cH- 3

CHAI.4FER ING
TOOL ASS ' Y

501-64
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COUNTERBORING

Counterboring witl often be required in re-sleeving large engine blocks onyour model maehine and frequently a elose tolera"nee jepth "*r.it" maintainedin order to properiy secure the sleeve installation.

NOTE: Use hand feed.

UPPER AND LOWER DECK REPAIR OF DIESEL CYLINDER BLOCKS

Most diesel bloeks use the cylinder head to clamp the lip of the wet sleeveagainst the eounterbore and at the same time, loeation or tne sleeve isdetermined by the upper and lower fit.

This requires a good deal of caution to determine that:

l. Counterbore is parallel to the top deck

2. counterbore is exacily square with the eoneentrie
upper and lower deek bore fit diameters.

counterboring may be best aceomplished by the use of an optional il'travel dial indieator assembly, 50j-14A.

OUTER SP I NDLE

503- 1I{- I 1

I ND I CATOR

ONLY

503- 1 4-48
JIG FOOT

5ol- 1 4- 1

HOLDER

503- 1 \-2
PIN

SP I NDLE BASE

503_ I I,A
EPTH DIAL INDICATOR
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COUNTERBORING, CONT'D

To eounterbore to a close toleranee {e_oth, earefully hand feed the RF typecutter bit down until the eutter is slighily touehing the bloek surface.Adjust the.diat reading to"o"and tranc reio eut d6wn to within.00B" to
'007n of desired depth. trlreck the exa-ct depth of counterbore at this pointwith your depth mierometer and hand feed the remaining oepih-requireoby reading the proper number of graduations on the indieator.

The dial depth indieator _elaqp is manufaetured with spring pins so it willcompensate for the weight of the spindle and allow very aeeurate deptheontrol. It may be elamped into any position within the maehine's spindletravel.

NOTE: l/4 turn of the right hand elamp serew is suffieient
tightening force. This will allow the eollar to slip on
the eolumn,(after the pins retract into eollar)rif ine
collar is inadvertently left in wrong position during
normal eyele boring operation.
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MECHANICAL DIAL RUNOUT INDICATOR (OPTIONAL) - 502-9- 9A

An indieator to check bore, as well as faee runout, is available for the
FA-4 Maehine. This meehanieal indieator should be used partieularly
where an upper or lower bore must be aligned perfectly with a matching
bore. If the top of the bloek face runs out exeessively, the bloek must
be cheeked to see if the head surfacing has been done properly perpendi-
eular to the eenter line of the eylinder. If it hasn't, it will be necessary
to shim the block to seeure a better indicator reading. This perpendicularity
must be checked closely on bloek top surface to clamp the eylinder liner.

502-9-9F
502-9-98

BUSH I NG

I ND I CATOR ONLY

502-9-9D
GOOSENECK SHANK

502-9-9E
BODY CLAHP

502-9-gA
DIAL RUNOUT INDICATOR ASSIY
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REMOTE RUNOUT INDICATING SYSTEM (OPTIONAL) 502-t2-7 A

An optional remote indication air probe and gauge s1'stem is also availabie
to eheek bore and face runout.

The stationary indicator allows easier reading and ean be used in lower
bore extremities where the mechanical diai indicator eannot be seen. The
air probe ean be used in a eonsiderably smaller bore size relative to the
spindle diameter. z\

I

-)

502-1 r-+rC
AIR GAGE

so2-1 t-qtE
AIR GAGE
SUPPLY HOSE 502- 1 1*40

BODY CLAMPsoa-1rqzA
AIR HOSE
stzz O.D.

502-12-4
MAGNETIC
HOLDlNG
BLOCK ASSY.

so2- 1 1-398
RIGHT ANGLE
ADAPTER
ROD

502-17-42
PLUNJET

r-SPINDLE

_\_.--l
I

502-1 r-+rA
AIR FILTER

so:-::A
MOUNTING

BRACKET

AIR GAGE RUNOUT
INDTCATER ASS/.

soz-tz-74

i[B^t*\
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OPTIONAL

DIESEL n.tynr - BLOCK

OPERATING

FIXTURE ASSEMBLY

INSTRUCTIONS

MOUNTING OF FIXTURE -

?hread the three (3) socket head eapserews into the three (3) tapped holesin lower front of the main base. Leave a I'r gap behind the head of theeapserews. plaee the eenter support (+SOZ_tt_Sti ouu, the heads of thesethree (3) screws, s-lidg the suppori down untit it engages atl three (g) ;6-serews: tighten all three (3) eapscrews.

Attach.thg. Voke adjusting braeket (#502-11-55) by ptaeing its dowel pins intothe 3/4t' diameter holes in main base. Lock ond of trre"aoiustine-se'rewswith iils lock nut on one of the yokes. piaee arl three igj i;;1", 6u6(#SOZ-1I-SA) into the 'rv's" of the yoke. Attach the eenter adjusting braeketin the eenter of one of the banks 
-of 

the btoek, ,ring i*" izint"J"ri-rount-ing serew holes.

Lift the bloek onto the fixture so that the block mains are resting on thelocator bars, and the adjusting serew of the eenter adjusting uraefiei isresting on the eenter support.

Loeate and aetuate the bloek clamps. use max clamp foree on sleeve
euts only.

BLOCK ALIGNMENT

Diesel btoek with head heid sleeves must be aligned so that the eylinder
eounter bores are parallel to the head mounting - surfaee. Cylinder" bores
must also be held perpendicular to this same surface within elose limits,

Check the block top surface first with a dial indieator or air gage probe
mounted on the eutter head. Travel the spindle the length of"th"e btock to
determine that the parallerism is as elose to .000b as poissible.

If the block is not parallel, you can raise or lower the end of the bloekby turning one of the yoke adjusting serews. The other one should be locked.
Loe.ator bars may be defteeted up tb .009" with the elamps on workingposition. You may have to loosen the block clamps to mlke this adjuitment.
Lock the adjusting serew with its lock nut after this adjustment is made.

Rotate the cutter head to cheek the flatness front to back. If not within
.0005 desirable limits, raise or lower front of the block by turning the center
adjusting serew. Lock with its loek nut after adjusting.

NOTE: With all adjusting serews locked and block clamp aetuated, reeheckyour readings. Remember some top-of-bloek suifacing proeesses
ereate a wave-like condition along the bloek and will be higher at
seetions between eylinders and at ends of bloek. Dial indieator
readings should be taken at those points and not at bore area.
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OPTIONAL

OPERATING INSTRUCTIONS

BLOCK MOUNTING ADAPTOR #502-8-60

To utilize the FA-4 spindle for off base boring you must plaee the bloek,
you are going to work on, elose enough to the bbrlng maehine base, so that
the wiring air harness will not be twiiteO or streteh6d when boring bar isin use.

CLAMPING

Assemble hold down_ assembly by first seieeting the proper length stud required.
Serew stud into both the adjusting tube and tlie elevis. Loek ituO to elevis
with lock nutt In general the short 5-3/4tt stud will aeeommodate a main
bearing to top of bioek height of 6-l/2\ to ll-l/211. These studs inerease in
length of 3" inerements.

cAUTION: Make sure that the adjusting tube and the stud
are threaded in at least l/2".

Plaee subpiate on the block next to the hole you are going to bore. Lower
hold down assembly thru subplate and bloek.

Insert main bearing bar thru the main bearing bores of block and thru clevis.
Insert suffieiently far so that the bar rests on the main bearing bores on
both sides of elevis.

Rotate adjusting tube finger tight.

CAUTION: Turn off safety toggre switeh at rear of spindle unit,
before moving spindle.

Attach lift eye to top of feed serew. Remove eover to spindle elamp arms
on rear of belt ease. Remove cotter pin, nut, and washer from stud of
roller key assembly. Carefully lift spindle unit off of stud and plaee over
adjusting tube and subplate.

NOTE: Do not twist or streteh wiring air harness.

Plaee bolt with washer thru spindle clamp arm and thread into adjusting tube(Finger tight).

center subplate and spindle over the hole you are going to bore.

Insert Rod (502-9-59) into adjusting tube. Tighten adjusting tube.

NorE: subplate must be clamped to block with no play in hold
down assembly.
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Turn on safety toggle switeh of spindle unit. Turn elamp switeh to float.
Move spindle unit baek and forth on subplate and adjust bolt so that it
does not bind with the elamp arm of the spindle.

NorE: Bolt should allow for free movement of spindle unit
on subplate, but because of the timited movement of
spindle clamp arm, and the neeessity of having suffieient
elamp pressure, no clearanee above l/l2tt can be allowed
between the bolt and the arm.

CAUTION: Remove iiftlng eye before turning on spindle unit, so that
the eye does not get entangled in hook.

Check to see if spindle is in center of hole you wish to bore and has free
movement in all direetions for eenter (eheck dowel pin on subplate for
elearanee).

Turn elamp switch to elamp and run spindle down for eentering.

Proeeed with standard centering and boring procedure.



'SPINDLE BASE

s02-9-55
soe-g-ssA
so2-9-ssB
soz-s-ssC
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SPINDLE BASE
CLAMP ARM

ADAPTOR FA_q
BLOCK MOUNT]NG

502-8-60
OPTIONAL

zoo-sa-C
4 1/2 BOLT

02-1-16
WASHER

DOWEL PINS
(4 REQ'D) soz-g-stB--r

SUB PLATE

2-9-59502-9-56
ADJUSTING
TUBE

soe-s-ssD

--soe-=- r:A
LiFTING
EYE NUT

-5o2-3- 1 3B

SHOULDER
SCREW

502-9-54
CLEVIS,

s09- 1 5
MAIN BEARING
BAR
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DEPTHS OF CUT

Precision finish bores may be eut in one pass with stoek removal up to d060
in diameter, provided the suggested surfaee speeds of 380 feet per minute are
used. Generally where the finest finishes are required and/or a heavy stoek
removal may be made, use the light feed rate. Extreme bore length jobs may
require .040 finish cut.

Roughing cuts for sleeving or substantial stoek removal ean be made up to
.200 on the diameter - using the fast fged rate and approximately 200 feet
per minute surface speed.

STUB BORING BAR

Heavy euts up to tl50 on the diameter can be made with the stub boring bar.

TOOL BIT SHARPENING

CAUTION: Eye proteetion must be worn when sharpening tool bitsJ
The performanee of your boring bar and quality of work it will do, is almost
entirely-dependent on the eare of the eutting tool. It is the rnost frequent
eause of size and finish problems in boring.

To sharpen the carbide bit, insert the tool holder in the sharpening jig slot.
Place the jig over the pin provided on the top of the SJ3B and stiarpen bits
on the small diamond wheel provided on the motor shaft. Always m-ake sure
you sharpen the tool on the side of the diamond wheel that is running toward
the top face of the bit. Sharpening the wrong side ean readily ehip ihe point.
when sharpening, l.ue very light pressure, moving the tool baek and forth
aeross the diamond wheel, to improve eutting and prevent grooving of the
diamond wheel. After sharpening a number of times dress txeess-steel away
from the earbide with a grinding wheel.

If a eonsiderable amount of production is antieipated with your FA-4 Machine
we would reeommend loeating a silicon earbide or green grit type of abrasive
grinding wheel on a elosely loeated bench. So operator may eonveniently dress
steel away from the earbide and grind away unused portions of the carbide
lands to allow faster diamond wheel touch up. This witl also be eonvenient
in the event a small fracture oeeurs in carbide, and will reduce wear on
diamond wheel. The top surfaee will erater .010 to .015 baek of the tip with
eonsiderable boring, so the tip should be occasionally dressed back .020 to.025.
CAUTION: See sheet for tool sharpening requirement.

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

CAUTION: Do not attempt to dress or sharpen the top of the toolbit. Grind oi dress the front aird sides orily.
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CARE OF prAMoNp wHEqL

If the diamond wheel is handled with eare it will provide many years ofserviee.

An abrasive stone is furnished with your diamond wheel for use in honing thefaee of the wheel. you shourd use ihis stone irequentry to remove thepartieles that tend to load this wheel, otherwis" yiu wiil not proouee trrekeen edge-on the tool that allows the machine td bore aeeurate holes witha fine surface finish.

TOOL LIFE

CHANGING OR INSTALLATION OF CENTERING FINGERS

CAUTION: Motor must be turned off and spindle cluteh lever must be inthe up detent position during any eentering finger operation.

with tools slarpened to a precision edge, it should be possible to boreapproximately 20 oversize cylinders on"high ,p""0.

This applies to most Ameriean passenger ear bores under 4r' provided nohard spots or foreign materials 'are iil tne cyiinoers. The same number ofsleeving euts ean be made on low speed, witirout furtheruna.puning. provided
the tool has an original keen edge.

Two grades of carbide tool bits are available:R8 Tool Bit: A tough grade of earbide for heavy and interrupted euts
and general boring.

Rl Tool Bit: A harder earbider with better wear eharaeteristies, to be
used for normar boring with improved toor life. suggestedfor produetion re-boring.

CENSERING FINGERS

centering fingers ean be taken out by simply rotating the eentering knobeloek-wise until fingers ean be removed. wnen they are replaeed or resetin the eutter head, they should be replaeed in the respeetive numberedslots and the eentering knob first rotited eloek-wise and then eounter-eloekwise to insure that fingers enter pinion teeth simultaneousty.

CENTER ACCURACY CHECK

centering 
-fingers should be kept adequately aeeurate to center the new borewithin .002" of the eenter of ihe worn hotl. centering fingers 

"un 

-u"

lapped periodieally to obtain near perfect eentering.

Periodically check the eentering fingers by boring a hole and then without
unclamping the spindle unit, extend the fingers against the wall, eheekingto see that eaeh finger tip witl lock a .001n shim. If the fingers will not dothis they should be lapped by rotating them back and forth iri ttris test bore



CENTER ACCURACY CHECK, CONT'D

whiie holding the fingers against the wali. If this does not quickly bring
eontaet and pressure to all the fingers, it will be neeessary to dress eare-fully the high finger or fingers witl a file and repeat the iapping proeess.

MICROMETER

Your boring micrometer, as rvith any measuring tool, should be used
delicately and with care to be assured of the greatest aceuracy.
Particular attention should be paid to inserting the tool in the micro-
meter rvithout allorving tool bit to snap into micrometer anvil. Care
should be used in the method of Iightly locking the tool bit before
tightening'. move the micror"tu. spindle Bway from the tool holder,b'efore t ightening.
After a period of use, you will note that the tool bit tip will force
a depression ilrtothe micrometer anvil. This, of course, will result in the
ineonsistent sizes, particuJarly after resharpening the bit. Periodically
rve recommend turning the anvil slightly and finally end for end so
that a flat surfaee is exposed to the tool bit tip.
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CALIBRATING TOOL SETTING N4ICRO]\{ETER

1.

2.

J.

Bore a hole.

Remove tool holder and bit and place

Adjust micrometer so that it reads the
bored. Small variations may be made
sleeve with spanner tvrench provided.
moving the anvil.

in miclometer.

same size as the hole you have
by turning the micrometer
Larger changes should be made by

Tool holder
l\rreneh

Tool
Holder

Lock Screw

Anvil Lock
bcrew

Micrometer
Antrtl

Plaee tip of tool bit
against the Anvil Ass'y.
and loosen the Lock
Screw, slowly allowing
the Tool l-lolder to
move bacl< making
contact with the
Micrometer Spindle.

I\{icrometer
Spindle

I\{icrometer
Sleeve

I\licrometer
Head

Spanner l{rench

Tool
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IMPORTANT

MAINTENANCE

LUBRICATION
FA-4 STYLE

The_ FA-4 style upper housing unit should be packed with union oir
UNOBA Fl or F2 lube, approximately every 2b,000 boring eyeles. When
this grease is ehanged, the upper housing lid should be removed and the
original lubrieant entirely removed.

The upper housing spindle drive gear bearing should
by adding a few drops of three and one oil to it.
smail eover on the front of the upper housing and
the take up nut area between the elutehing teeth.

The lower motor housing units' oil level should be
Cheek by removing the pipe plug on the teft side
housing, oil level should be just up to the bottom

be lubrieated monthly,
Add by removingTEe-
adding lubricant to

cheeked monthly.
of the lower gear
of this hole.

CAUTION: ,I.lf,bon adding oil or refilling, DO NOT OVER-FILL.

change this gear lubrieant every 40,000 boring cycles. use {.}niun sAE g0
Multipurpose Gear Lubrieant or any equivalent s.A.E. g0 gear lubricant.

If your FA-4 machine is operated on a eontinuous basis, grease
fittings at the top of the spindle unit and at the bottom of feed serew
drive, should be lightiy lubrieated daily, or less often if the maehine is
not used eontinuously. Lubrieate with UNOBA Fl or F2 Lubricant
(ggo aae lubricant eould be an alternative). Grease fittings on the
eentering eontrol should be lightly lubricated monthly.

Two or three drops of S.A.E. 30 machine oil ean be added weekly to
the breather hole at the top of the key way in the main spindle, to
insure fluidity of main spindle bearing lubrieant.

D Main spindle surfaee should be cleaned with kerosene weekly and
oecasionally a light weight oil applied to prevent exeessive dryness.

Grease fitting loeated on the clamp arm eam body should be
Iubricated monthly.



]T GREASE

BREATHER
CUP
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GREASE
(GREASE

FITTING)

D GREASE RIGHT
SiDE (GREASE

FITTING )

A:_IN_I OIL

Qsnr so oIL

@ Snr ro OIL

Z clrnru wtn
KEROSENE-

LIGHT OIL

D GREASE

RIGHT
SIDE

, (GREASE

FiTTING}

(PIPE PLUG)

LOWER GEAR

HOUSING

GREASE
CLAMP ARM

(GREASE
FITTING)

LUBRICATION
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ADJUSTMENT OF OUTER SPINDLE

Main spindle bearings are tappered split cast iron rings held in seat by the
adjustment nut. Tension on the bearings is normally adequate requiring no
adjustment for many boring eyeles.

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

CAUTION: caution should be used in adjusting these bearings in order to
avoid a too tight spindle whieh only serves to wear out the
machine and make control operation diffieurt. If it should be
neeessary to adjust, see Page +2

SPINDLE

UPPER OUTER
SPINDLE BUSHING]

BELLEVILLE SPRING
WASHER INSTALL
AS SHOWN



I

3.

4.

5.
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l. Run spindle down approx. 4" to 6"
loosen the #8-32 set serew &
loosen all outer spindle nuts
(s03-18).

Tighten the lower bushing (SOg-ne),
by tightening the outer spindle nut
marked l, until l0 to 15 lbs.
of effort is required to operate the
hand feed handle. Lightiy tighten
#8-32 set screw.

Repeat this sequence (2) on the
upper bushing, by tightening
the outer spindle nut mark 2,
Take care that the hand feed
operates oniy slightly tighter or
15 to 20 lbs. of effort is required
to operate the hand feed handle.

Traverse the bar at all points of
travel and make sure the hand feed
works easily. Spindles are ground
slightly tapered to seeure max.
rigidity at lower limits of travel.

Spindle adjustment may also be
cheeked by hand feeding the spindle
down and pulling the slack out of
feed mechanism by pulling down the
upper gear housing. Pressure required
at tightest point is indicated in
ehart below.

STYLE MACH.
PRESSURE
REQUIRED

DA-o, -0B & -Oc 30 - 50 lbs.

FA & F-zB 50 - 75 lbs.

EA:  , IDA-4
DA-s & 6IDA-68 60 - 80 lbs.

In order to recheek the fiction on the
spindle it is neeessary to crank down
again to ereate baeklash.

Avoid excessive tension on upper outer
spindle nut 2, otherwise tool bit
dragback marks will appear in bore.

Excessive tightening of outer spindle
nuts will cause strain on feed gears.
and cause spindle to have an audible,
exeess resistanee.

DUTER

SPINDLE
NUT

FELT
!{IPER

@
OUTER
SPINDLE
NUT

BEARING
RETAINER

LOAD
SPRING

OUTER
SPINDLE
BUSHTNG

OUTER

SPINDLE

#8-32
SET SCREW

UTER
SPINDLE
BUSHING

BEARING
CARRIER

o
OUTER

SPINDLE
NUT

.SPINDLE

BASE

FELT
OILER
€,

SPRING
RETAINER

SQ. RING
I{IPER

LOv.JER
FELT
RETAlNER6.

7.

VITAL OUTER SPINDLE ADJUSTMENT



l' Remove two serews and smail eover on the front side of the upper housing.

2' Remove the stop serew restricting the up travel of the spindle clutchlever and move the lever to full"up porition. Rotate trre' spinoreapproximately l/2 turn away from tne detent spring. position ilre toolholder slot to the rear.

3' Insert a^ pin (Diameter .180 or less) in one of the holes provided in theo.D. of the take up nut. (see Inner Spindle Nril."'ri"r5'it""liinoru
knob with one hand and turn the take ,p nut- to the left (eloekwise).
You will note the nut ratchets in notelgs as ytu take up. Take upuntil all end pray is taken out, then add 2-3 iotehes pretoao. Run thebar on high speed^ making sure there is onty ,iislrt neating 

"i tn"botton spindle. If the heat is exeessive, baek off one notch further.

CAUTIoN: Be sure the detent is in a noteh, not midway between thenotehes.

4. Replace the eover, readjust the spindle crutch control stop serew.
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CORRECTION

OF

TOOL CHATTER

Chatter at lower end of bores likety has nothing to do with spindle adjust-ments.

It 
.is- 

primarily eaused. by tool sharpening that inadequately narrows the tool'fB' land. (See toot shaipening requirerients).

' FA-4 eutter h.e.ads- are. equipped with heavy metar dampener weights.These preeisely machined weightsthelp prevent ciatter at bore extremities.They must however, oeeasionally ue ete-anec uno 
-r?arru*ureo- 

io-oiliateproperly.



Stop screw
(spindle
clutch

lever)
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Cheek spring plunger body to see if it is flush with lever (See Illustration
below) Loosen the stop icrew lock nut then the stop serew. *Raise 

the
control lever till the pin in the spring plunger is just touching the edge of
the earrier as shown in illustration. Set stop serew so that the leveiwill
not go any higher. Lock with lock nut.

*NOTE-On old stype eontrol lever
pin must be in upper detent
when setting stop screw.

Spring plunger
body flush
with'Iever
surfaees

;x_
Spring
plunger pin
just touches
here

NEUTRAL POSITIONER ASSIY ADJUSTMENT (5 00-38-11)
Adjust the neutral positioner so that it holds the shift lever in neutral whenthe handle is in the forward position.

(Neutrai position of the shift iever is found by
lever during fast down operation.) -

observing the position of the

50$-38-12
'IO-24NC 

(SPECIAL
tl./r6 LG. , socKEr-
l-D. cAP SE8EI{
6 #1O WASI€R
(2 REoiD,

ADJUSTABI F
TP AT.JD DOIVN

NEUTRAL
POSITION

POSITION
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UPPER HOUSING BACK FEED ADJUSTMENT

TO ADJUST THE FEED SCREW PLAY IN THE UPPER HOUSING

First loosen the three round head serews around the feed serew, in the
upper housing. Then loosen the three (3) adjusting serew loek nuts, then
the adjusting serews.

Alternating between eaeh serew, turn the adjusting serews, evenly in, until
you have eompressed the spring washer. (All serews must be turned in the
same amount.)

this bea
elearanee.

VE

used.

!u11 adjusting screw back L/4 turn to allow for running elearance.
Hold adjusting serew with an Allen wrench and loek them with lock nut.

Run motor with lower gear
to eenter bearings retainer.
upper round head serews.

box engaged, so that the feed screw is turning,
Turn off motor. Tighten evenly the three (3)

RAPID RETURN ADJUSTMENT

If the spindle unit should ever fail or hesitate to return to the top of itrs
travel with the up travel engaged, the fou.owing procedure may be used to
adjust the return travel clutehes.

1. Remove side eover on upper gear box

2. Run boring spindle down approximately 6 inches or more

3. Loosen lock nut of eam lever screw in shift lever, baek off serew.

4. Find neutral position of shifting lever by rotating feed screw, while
holding in cam bloek. Neutral* position-must have fast down cam block
pivot arm fully engaged with fast down pin and pin at full depth in
500-l elutch sleeve gear.

5. Pin in spring cartridge assembly should just toueh shift lever, when shift
lever is in neutral. Adjust by loosing loek nut and turning cartridge.

6. Loosen horizontal locking set serew of tumbler assembly at top and baek
of upper housing (See lllustration.)

7 - Adjust tumbler shaft so that elutches do not ehatter when shift lever is
in neutral. Clutehes should start to ratchet as the pin in spring eartridge
is raised approximately l/32, when lifting the shifting lever. If elutehes
ratehet after the pin is raised more than l/82, reseitumbler lower, by
turning vertieal set serew inward, which will result in a deeper engagement
of clutehes.
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RAPID RETURN ADJUSTMENT CONT'D

If ciutehes raichet in neutral or before pin is raisxed l/82" reset
tumbler higher, by first baeking off the vertieal set serew in the top
of the gear housing, then force the tumbler up with shift lever. use
the adjusting set serew to reset tumbler.

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

9. Readjust eam lever screw in shift lever so it just touehes the cam 1ever
when shift lever is in neutral, loek with it's loek nut.

SHIFTING
LEVER

CAM

LEVER

SCREW

SPRING
CARTRiDGE

PIVOT
ARM

CAM

BLOCK

TUMBLER
ASSEMBLY

LOCKING
SET SCREI4

-SHOWN IN
NFUTRAL
POSITION

PIN JUST
TOUCHES IN
NEUTRAL
POSITION

CAM LEVER
SCREW

TUMBLER
ASSEMBLY

ADJUSTING
-SET SCREW

RING
CARTRIDGE

CAM

LEVER

LOCK
NUT

SHiFTING
LEVER

CAM

LEVER

JUST
TOUCHES
IN
NEUTRAL
POSITION



SPINDLE STOP DETENT ADJUSTMENT

The purpose of the
tool bit facing the

detent
machine

is to stop the spindle from turning with the
operator.Clutch

SIeeve
Pin
Detent
ilole

Detent
Ilole {

7 /76"
to

7/8"

Plunger
Clutch
Pin

sleeve

Camier

Jam nut

cap

Spring

Clutch
Sleeve

Upper horsing */
PLUNGER DETENT"ASS'Y

TO SET PLU]\4GER DEI'ENT
(1) Rcmove plunger detent(2) Raise clutch lever to upper detent(3) Inspect ciutch pin thru d'etent hole

is above center of hole (see aboveit is below

position.
to be sure top of pin
view). Replaee pin if

I3l *."* in ptunger detent untit it touches pin.
l?l l'yr." plunger 3/4 Lo 1 turns beyond rouch oositii;i ;, .,
_(b/ I lgnten Jam nut against gearbox.-

OLD STYLE PLUNGER DENTENT 5 O2-2-Tg

s02.-2-79
Plunger

Locking

DO NOT EXCEED 1/2
TURN OF DETENT FROM
POINT OF CONTACT
WITH CLUTCH PIN. IF
EXCEEDED, THE BALL
MAY DISLODGE AND
DAI\,IAGE THE INTERNAL
COMPONTENTS.

I Detent
!Hote view

|; 1.200/7.790
Ref to pin
Height from
Clutch teeth
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SPINDLE BASE TLOAT BALANCE ADJUSTMENT

Sprindle base shouid float easily without pulsating. If it does not, thefouowing proeedure should be used to 
"o.r.u"?ii,E'no"t.

set float regulator to approximateiy 45 rbs., it is the one in the eenter ofthe control panel on the back of the main b;:- bp"n all three float controlv'lves, on iift side of spindle base approximately r-/g of a turn to acheivefloat' Adjust individual float valves,- itarting, ;itt'the rear float vatve, thetop valve- Bar shouid. float easily and. smoo?hly,-'withort prrsatins. 
*

Pulsating is an indication to mucfr air is u"inJ-1'ppii"o.

LEFT HAND
FLOAT CONTROL
VAL\IE

REAR FLOAT
CONTROL VALVE

SPINDLE
BASE

RIGHT HAND
FLOAT CONTROL
VALVE

LOCKING NUT
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FA-4VB only

The three small knobs on the baek of the speed control enelosure wrll ad;ustthe rate of speed ehange.

The knob to the left looking from the back of the maehine, ad;usts the rereaseof the holding clamp. It sliould be adjusted so that when you inerease fipivl,that the RPM does not drop before it inereases.

1'he right knob adjusts the rate of deerease in KpM. lt should be adjustedso that the RpM does not drop, but goes aown cnaouar,r,v. - - - '
The middle knob adjusts the rate of increase in RpM, and shourd be adJustedto have the same rate of inerease as the deerease nas.

iitff.n;?: "r 
low RpM needs adjustment see Bert Adjustment on pages
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BELT REPLACEMENT & ADJUSTMENT

BELT REMOVAL

Reduee spindle RpM to
CAUTION: Diseonnect

NOTE: Leave at least 1/16 to
pulley and the hub ofit's eoilet boit. Slip
top half of the drivbn
as far as possible.

FA-4VB only

its lowest.

all power before proeeeding.

of belt case. Remove the four socket head eapserews
Remove left side eover
rn the motor plate.

carefully lift the motor s.traight up. care must be. taken when removing the
fi?Jo;j:";;:'":x" oTfS:. 

nari-oi irre punev *r'i liou "ri "i *-'" 
-ro*". 

halr at

ff?#:J'ffi ll*d:"1T;i,X*t';:.f#y,t'* bioek rrom beu case top cover,

Remove belt ease top eover, by removing itrs 4 button head cap serews..AUTI.N: Be carefui not to damage switch tower or iimit switches.
Slip the belt under the lower harf oJ the driven pulrey. Loosen the draw_
i""jj"l":il"X"?il,l"o or the p'o*'itv wheer unJ ffi iif,tuuy on the bort to

Remove the driven puiley then the belt.
EELT INSTALLATION AND ADJUSTMENT FA-4VB ontv

-

Place the belt in^the belt case so it goes around the driven piirion shaft and
;ilr:Xt.l1?,1'o 

of the lower crive purlev hatf. sril the driven puiiey onto the

118 gup between the hub of the driventhe gear ease. Lighily tock in piace witnthe beit onto the Criven puley. -putt 
thepulley up and move the beit"into the ,,Vrr

check the distance from the bottom of the motor rnounting plate to theupper pulrey outside surfaee (see 
'lustration), 

-shluro 
u" 55/64. Adjust

#tfJ,rt?y,!1r:""":l1g jffi"?:rt on'"no or tr,e'prii"v shart, tr,"" ris-hiiy tap

NOTE: Tighten the eoltet bott to 1l2 ineh tbs. (tO ft. lbs)
carefutly lower the motor,. upper puilby harf with key into the iower puileyhatf' seeure motor mounting piate to the 

""r" *itn itrs 4 eapserews.
cheek height of driven.puley, by rotating the puJleys, and seeing if thebeit run paraller with the b;;l r"r.f;;;';r th; ffG* or the top of the case.
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BELT INSTALLATION AND ADUSTMENT CONTID

Adjust height of th3 driven puiley by roosing it?s coilet then movinEpulley. Retighten bolt of 
"ott"t-'to [2 ineh. lbs. ( I 0 ft. tbs.)

$fnl If ease vibrates:eeverly nr if belt does not runon pulleys in high and low RpM, 
-efreet< 

O"ii ufigni.,"nt.
all the way out

BELT CASE REMOVAL

-

FA-4VB onlv
%:

Remove the motor assembly, top, side, end, bert ease eovers, driven purley,and bett as described in o"ii .epi"eement instruetion. open the speedeontrol enelosure^l;l 
,1emo_ving if's 6 serewrs ir-tileover. Diseonneet airline s3' F3' and c2- (see fliuitration^on page ro on how to disconneet rines

:l?flrl?:1 
tvpe of fitting.i-- R;;;" z soerEi heai"eapserews inside of

Remove the 4 socket head capserews that attach the ea"Ee to the gearhousing, and the two soeket i,L"o 
-"upro*"*, 

in the rear ease support.Press out the two dower pinr u"ir"en the ""r" unc the gear housing.
BELT CASE INSTALLATION FA-4VB onlv
Place the adaptor then the belt ease onto the gear housing. Tap thedowel pin baek into praee. s""1."*in"-;;it ,u.uuil'the gear housing, withit's 4 socket head capserews.

Install the motor 
-assembly, driven puley, bert, bert ease top eover andspeed eontror enelosure ai'previousiy iniiruei"o.--ioosen the jaeking setscrew in the rear .ease support, untii 11ey are notlouching the spindlebase. Turn them- back in',iniii'tl?y hft ir* our"-.iigt,tty. Loek the rearease support to the spindre base with it's t*" ,""ri"t head eapserews.
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R.P.M. SENDER ADJUSTMENT

-

COVER
BELT CASE

SJ{AP PLUG

PROXIMI?Y I,VHEEL

/16 to l/8

F4-.aVB only

Remove snap prug from belt ease eover. check clearanee betweenproximity wheei and sender,-?y sighting thru snap plug hole- 
- 

ctu!'.un..shoutd be r/16 to r/g inch. If not adjuit tr,. etearanei by movinj-in.nut of the sender on the mounting plate after removing the mounting,plate and block from the belt cas*e cover.

SENDER

ADJUSTING

MOUNTING

NUTS

BLOCK

MOUNTING PLATE
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PULLEY ACTUATER CYLINDER

-

REMOVAL & DISASSEMBLY

REMOVAL

Remove the motor-assembly as diseribed in belt removal. Lift the beltover the lorver half of the drive pulley and move to the side. Rotate thelower half of the drive puliey 
"nO 

Uft- up to remove.

open the soeed contror enelosure and disconneet air iine s3, F3 and c2(See illustr"tion on how to disconnect lines from this type offitting.) Remove the (3) cyiinder mounting socket head eapscrews. Theone in the center -front position of the caie and-inu t*o rio o"g.u",away from it. Lift the pulley aetuator cylinder out of the belt ease.

CYLINDER DISASSE]\{BLY

Remove the rotational loek and the retaining ring on the bottom of thepiston. Lift the piston out of the top of th"e cyfinoer. Remove the (3)socket head capscrews .in the cyrinder-. Disasseirbie the cylinoer, iockpiston, Iock drum and (s) Bette'iile spring washers from IoLk houring.

NOTE: That the (S) getteville spring washers must
shape up as shown in iliustration.

be installed saucer

Care must be taken not to damage any of the ,'OT rineis when reassembling.

COLLET

TUB I NG

To D r scor..rruect
TUBING FROM LEGRIS
F I TTI NG PusH
COLLET WITH
A SCREWDRIVER
THEN PULL TUBING.
To cor.truect TuBING
To LEcnrs FrrrrNGs
Jusr pusH TuBTNG
INTO FITTING.
NorE-ruBrNG MUST
BE ALL THE WAY IN
TO SEAL TUBING.
Frns.r pAST A GRrpprNG
RIDGE THEN THRU
AN 0-Rrr.rc.

SEC. FIRST PUSH

LEGR IS
TUB E

F I TTI NGS
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CHANGING THE VARIABLE SPEED DRIVE BELT

FA-48 ONLY
VARIABLE SPEED UNIT ONLY

(,Relie!ce--driyg;
With variable speed drive adjuSGd Tor -high speed, remove side plate on speed
adjuster side. Remove speed ehange, meehanism, s02-1l-Jg, set. AA. Twist
belt around end of driving pulley shaft. After belt is elear of the shaft, push
the belt as far as possible toward the front of the machine whieh will relieve
the tension on the spring loaded pulley.

Now remove the upper bearing retainer 502-9-11, being careful to avoid damage
to limit switches and eonnections. Remove the retaining ring and pulley frorn"
the driven pulley assembly 502-11-3? and remove belt.

NorE: use CAUTION in removing retaining ring, as spring will be under
eompression.

To install new belt reverse the above proeedure.

To remove ease - first remove the lower half of the driven pulley assembly
502-11-37, then the (4) 

-motor gear housing screws inside the 
-casJ 

support
under the motor side of the case. Now lift off case and motor.

CHANGING THE THREE SPEED BELT AND CASE

TO CHANGE V-BELT:
6FA-48 ONLY

V-BELT DRIYE UNIT ONLY

Diseonnect power from boring bar, pivot eover to gain aeeess to v-belt.
I,oosen clamp handle and pivot motor forward, pari v-bult under the motor
sheave and over driven sheave.

TO REMOVE MOTOR:

Remove locking nut of elamp handle stud, remove the stud,
handle.

Remove pivot serew locknut on the opposite side of motor.
you to remove the motor sheave and adjusting plate.

TO REMOVE V_BELT CASE:

elamp and clamp

This will allow

First remove eover, 502-9-2I, being careful to avoid damage to limit switches
and eonnections.

Then the driven sheave, then the 4 motor gear housing serews, (inside the
V-belt case) and then the 2 serews in the support 5A2-9-26.

RE-INSTALLATION OF V-BELT CASE:

Re-install the 4 motor gear housing serews. Then insert the 2 socket head
eap serews in the end support, install eover sheave 502-9-21, motor and ete.
Loosen the soeket head eap screws and jacking set serews in end support.
Turn the jacking set serew in until you raise the motor slightly. Tighten the
2 socket head cap serews.

TO INCREASE CLAMP HANDLE PRESSURE:

Loosen studrs loek nut on the
driver, turn the stud in or out

inside of the V-belt
to adjust pressure,

ease, then, using a serew
retighten the lock nut.
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CAUTION: Diseonneet all electrical and air power to boring bar before
making any repairs on boring maehine

THRUST OVERLOAD

If an exeessive thrust load of approxim-ately 3,000 pounds is imposed on yourFA4-VB maehine spindle, the thieads of the nut (sob-al sEc.ci) will shear.This load eould typieally oeeur by either rapid traveling or feeding the spindleinto. the top of tire uroet, This Lecident ;;td r,"pp"n with the spindle eitherrotating or stationary.

The effeet of this will be for the motor to eontinue to run, but with nofeed or down travel. If the maehine eontinues to rrn in down travel, thedrive spline will be eompletely pulled out of mesh and feed serew will notturn. A spare nut, 500-41, is provided in the tool box, in the event anexeessive load oeeurs.

DISASSEMBLY NECESSARY FOR REPLACEMENT IS:

Remove two soeket head serews at the bottom of the hand feed housing(soO-gz-2, sEc. cc) and the two soeket head serews on the top plate(500-96-4), turn out (eounter-eloekwise) the Uevei gear snaft (S00-9S) and
remove the four countersunk serews and the eno Jap housing (500-?0-1).

Now, to raise the assembly, remove the side eover (502*B-b2-B) at upper
housing view FF, and hotd eam block (500-43) to the left while handrotating feed screw eounter-clockwise. This will raise the lower
assembly out of the spline and allow replaeement of the nut after removal
of- the snap ring (506-10). Be sure to replaee the snap ring with bevel
side up and make sure you bolt bevei gear housing Ualt in"plaee without
binding the gear action.

,

MACHANICAL FAILURE DUE

TO OVERLOAD

Rotary deceleration loads whieh stall the motor will eause the motor overloadprotection to drop out and can be correeted simply by pressing the reset
button in the rear of the machine.

VARIABLE SPEED DRryE
FA-4B ONLY

If an extreme rotary deceieration of the machine is eaused by striking anobject, the micarta drive key,500-62, in the shaft coupling (soo-or, Sec.BB)will shear, eausing the drive to fait. This would only oceu-r if extreme radialshoek were imposed on the rotating spindre or feed serew.

It is replaeed by remov_ing the upper bearing retainer (502_9_11, Sec. AA),the pulley assembly and shaft oriven pulley"(soz-g-rz), in whieh th" micartakey operates. Use eaution in reassembling tnis unit to make sure the mieroswitches are properly operated before furiher maehine operation. 
-



A pressure switeh PS (2) loeated in the center top of the eontrol panel, hasnormally open eontacts, that eiose when the airline pressure reaehes g0 to g5

lIIt As long as the line pressure is above this, the machine will operate.If the line pressure should fall below this value, tne switeh eontaets open,
de-energizing the entire eircuit and thereby stopping the maehine.

This is--a proteetive device to prevent the maehine from operating when thereis insuffieient air pressure available to operate the air eramp anO"air eontrols.
DISASSEMBLY OF MOTOR HOUSING

_56_

FAILURE DUE TO LOW

AIRLINE PRESSURE

NOTE:
S^llgl_hqys.ing nlaV be removed without dissassembty of the upper
houslng and feed screw.

SECTION C-C

Remove hex socket screws (2) on the bottom of S0A_g7_2 feed braeket, and
2 .sere.ws holding 500-96-4 plate to 500-?0-l housing. Turn out (countereloek-
wise) bevel gear.

Remove 4 soeket head cap serews in 500-?0-l housing. Lift out feed serew,or if upper housing is still intaet hold eam bloek (50"0_43) t" fuit, *d rotateserew countereloekwise, until the feed serew is clear of the motor unit. Onre-assembly it may be necessary to rotate motor and serew, using eare in
aligning spline in gear to match the serew spline. Make sure thrieaded key
does not jam on entering the slot.

REMOVAL OF FEED SLEEVE AND BEARING

NOTE: For removal of brass nut.only. (This disassembly is not neeessaryto remove motor housing.)

SECTION C_C

Remove snap ring 506-10, and press sleeve assembly,
Baek out soeket set serew from brass thrust nut anO
may now be removed from shaft.

500-73, off bearing.
serew off nut. Bearing

REMOVAL OF MOTOR HOUSING

To remove the motor housing, first remove belt case
instrueted. Loosen the two iet serews in the side of
out the 4 bolts in the housing flange.

as per previously
the spindle base. Take

NOTE: In reassembly, motor alignment must be ehecked after feed serew isin plaee before the flange bolts are permanenily loeked. use surfaceplate over serew and spindle. Lighily tighten the two set serews in
the spindle base after aligning the motoi housing.

To disassemble the housing, remove two pins and six serews and bottom
serew in the middle of bottom of the gear pot. Remove set serew and pin
on speed shifter lever.

TAP LIGHTLY ON MOTOR PINION.
502-9-28 pinion, and serew drjve gear s01-20 and housing will eome apart.
Pinion shaft,50l-G with eluteh and gears may be tappedout with small
punch through center hole in the boltom of ihe gear pot.
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AND $PINDLE REMOVAL

Remove eutter !ead. Remove eov€r 500-38-4, and eover 502_g_30 removecentering rod. 
.!g1ove. centering housing uv l",nfiing its 4 serews. Remove502-10-ll knob by removing its st"rew. nemove 600-rg-2 knob by releasingsocket set screw' 

.You -m?y 
in"" remove the draw tube. unserew the spindleclutch lever stop pin. Raise the- tever to the u*tru*" top, whieh w1r arowthe removal of the countersunk r"r"r, and iever assembry,'."rouu the spring502-2'48, bracket, 

-s0_2-z-47-A, base plate, s02-2-ii, stop bracket, s02_z_52.Remove 6 serews holding uppur-fiorsing sections together and rift off theupper lid, b02-9-14.

The shifting lever, i00-Bg-l may be rem.ov-ed arong with b00-2b, upper fastreturn gear, with plunger and ipring,_spindle elutc'h and key 500-8, ballbearing with take up Jpring, sob-i+l'ftiF;g ;;;il is reassembted properlv)sleeve gear' 500-1, feec nu"t' 500-t, and feed gear 5oz-t 0-rz-A wih rits thrustwasher.

Remove . thb snap ring 502-10-16 from 
_tlr9 two speed feed shafts, upper feeddrive gear 502-10-8-A,, thrust washer s0r-2l, tower reec drive gear, 5uz-10-g-A,then remove the retainer, b02-g-r5, ueno toet;;;;;r, now press the feed shaftand gear 502-10-10, out of bearing, 500_74.

If the bar'is in a vertical spindle position we suggest you-prace somethingunder the spindle n-ose to prevent ine inner spinciZ-rroin rJrrffi Jit'ano ttrenremove 500-5 spindre nut. Nut ean be starte'd off througn uJjirti"g'u"""r,hole and then hand turned. Now drive s""r sOg-t--i, maf be workei off alongwith 500-4, spaeer, woodruff key and tw:o Belleville washe r 802-g-72A.Inner spindle may be removed.
Press off tapered roller. bearing 502-9-67. when reassembling make sure eoneand cup are solidly seated against their shoulders.

PllassEMBLY OF UPPER HOUSTNG

or damage bearing ease.

bearing 502-9-72 out of outer spindie.

NOTE: Do not hit

Press off thrust ball
NOTE: Direction of thrust and reassembly the same way.
Hex eap screws in _upper housing should be removed and housing may bedriven off spindle. u-e'at on noui"ing *iti ;i,";iiili r,!*ou"l of this sweat fit.
Lift off of feed serew.

Nut should be removed from b00-2g shaft and shaft may be pressed, out ofwith gear.

3|,\1#"* 
gear with radiar and thrust bearings may be removed along with

F[NTE: On. reassembly, thrp,! bearing has one race with a small I.D.which is mounted "Up'r in ge:ar housing.

Extreme eare shourd be taken when removing rong gear out of seal or searout of housing. sear is fragile and garte, gfrri.,s:*itt 
"o,nu 

out easily.when reassembling, open seat as long gear ii pu"sneo'il t";;;it'iiringfrom nnapping out.
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CONTROL FUNCTION

To provide a most convenient guide in the event of a eontrol failure of yourFA-4 ' the following informatlon describes ttre 
-sequenee 

of eontrol actions.
AIR ELECTRIC coNTRoL is described in CAPITAL TypE and the resutting

may be easily

TOGGLE SWITCH

TOGGLE SWITCFI- 502-2.25, SEC. JJ, OPENS AND CLOSES THE IIO VOLTCONTROL CIRCUIT. WTTdN OPBNdO, THIS SWITCH DEACTIVATES THEENTIRE ELECTRICAL CONTROL CIRCUIT EXCEPT THE CURRENTTRANSFORMER

CLAMP SEI,ECTOR SWITCH

THE CLAMP SELFCTOR SWITCH TURNED TO THE LEFT CLOSES THECIRCUIT TO LSV (LIFT SOLENOID VALVE, PAMiI-.I-O-CATION, UPPER VALVE ,RIGHT SIDE). THIS NORMALLY CLOSED VA'VE' IS OPENED, ALLOWINGAIR TO FLOW THROUGH rUN NNCULATOR (SOZ-ZZ-TZ, UPPER REGULATORIN PANEL), AND THEN OUT THE ORIFICES ON-THA BOTTOM OF THESPINDLE UNIT. (REGULATOR MAY BE ADJU.TED UP oR DoWN To FURNISHPROPER LIFT FOR EASY NTOVCN,{CNT OF THE SPTNOIE UNIT). FURTHERBALANCING OF FRONT LEFT EWO RIGHT ANO-NTAR LIFT IS ADJUSTEDBY THE FLOW CONTROL VALGS LOCATED ON THE LEFT SIDE OF THESPINDLE BASE.
THE CLAMP SELECTOR SWITCH, TURNED TO THE RIGHT, CLOSES THECIRCUIT TO CSV (CLAMP SOLENOID VAL\{E, PANBT, LOCATION, UP PERVALVE, LEFT SIDE). THIS NORMALLY CI,OSTO VALVE IS OPENED TOALLOW THE AIR TO FLOW OrNNCrr,V tO tUN TWO CLAMP CYLINDERS.
The eylinders lift two lever arms 502_2_b, SEC. JJ), pivoting on the eastingrib to lift the arm 502-2-4 whieh exert effort through washers and nut to thestud 502-2-10.

FAST DOWN PUSH BUTTON

THE FAST DOWN BUTTON DEPRESSED, CLOSES THE CIRCUIT TO THEFDSV (FAST DOWN SOLENOID VAIVP, PANEL LOCATION, LOWER VALVE,LEFT SIDE). THIS NORMALLY CLOSED VALVE OPENS, ALLOWING AIRTO FLOW W THE HORIZONTALLY MOUNTED CiI,INOPN 502-2-59-4,VIEW FF) ON UPPER HOUSING.

The eylinder moves the eam (SOO-+$) forward, allowing the lever (S00_44)to lift the shift lever 
!?0q-a_8-tl upward to nzutrai position. The springeartridge (500-40).is adjusteo srighity above tne neritrar position so thelever will not easiiy raise furtnei inio_ up i.uu"r,"Iurtner forward movementof the cam (s00-43) hinges the pivot (b0'0-tb:ii-ro.ling the pin (s00-g0-J)into the slot of the sree-ve g"ur, braking the feed nut so the maehine willrapid travei down.



ruT DOWN PUSH BUTTON
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CONT'D

THE ABOVE MECHANICAL ACTION TAKES PLACE AS AIR PRESSURE BUILDSIN THE AIR CIRCUIT, AND UPON REACHIN C 7i PSI, CLOSES PRESSURESWITCH #I (PANEL_LOCATION, UPPER LEFT) WHICH ENERGIZES (CR)CONTROL" RELAY FAST OOWN BUTTON N/IUST EE HELO TO MAINTAINCONTACT AND WHEN RELEASED WILL DROP OUT CIRCUIT.

FEED PUSH BUTTON

DEPRESSING THE FEED BUTTON CLOSES THE CIRCUIT TO THE (FR) FEEDRELAY WHICH SEALS IN THE FEED CIRCUIT AWO AISO LOCKS OUT THEFAST DOWN CIRCUIT. THE FEED RELAY ENERGIZES THE (CR) CONTROLRELAY.

,Tfflffi"l:I:^lni FA-1'' . is normaly .in the in-feed position, with the key,
:1|r'^:?.,1?to-tls^.1n" 

sleeve gear (569-l) down into thg etuteh, eausinj theorrrerentlai rotation to turn the nut (5002) on the screw. If necess-ary, theshdft tever (500-38-1) ean be manuarty liftid i;;;i"; tne sreeve-glaioutof feed position into the neutral or iast return.

yllEN _rN-FEED, THE STOP BUTTON OR THE LLS (LOWER LrMrr swrrcH)WILL OPEN THE CIRCUIT. THE UP PUSH BUTTON WILL CAUSE THE UPCIRCUIT TO GO IN AND DROP THE FEED CIRCUIT OUT.

THE UP BUTTON DEPRESSED, CLOSES THE CTRCUIT TO (UR) UP RELAY,SEALING IN AND CLOSING CIRCUIT TO (CR) COUTNOT, RELAY AND THEUSV (UP SOLENOID VALVE, PANEI, LOCATIOi{, iOWPN VALVE RIGHT SIDE.)THE NORMALLY CLOSED VALVE OPENS TO ALLOW AIR TO TRAVEL TOTHE LOWER VERTICALLY MOUNTED AIR CYLINDER (b02-2!5$'di (vlnw rr,)ON THE UPPER HOUSING.

The cylinder raises the shift lever (SOO-gg-t), View FF) to an extreme up
lguul, depressing the spring cartridge, s00-40. The tever tsOo-gs:i ihroughthe key (300-35) tifts the iteeve gear 500-l out of the ctutehed feedpositiion, and the- lug, on the extieme right of the shift rever (soo-gg-t),
raises the arm of the tumbter assembly [gOO_gZ), ioreing the pin of 

-tnu
tumbler assemblv,.down into the gear (SOO-25) engaging Tt *ritfi-tf,u-gu",(500-26) to turn"the feed nut and- retract the spindle, the spindle can bemanuaily retraeted_bJ *arting the motor IN-FE-ED and manlally tifting therever (500-gs-l) ALTHoUcH cARE nausr-EEEcERCTsED To AVorDBYPASSING THE tety

f,-uoirltrint ean be made. (See
R apdd E eklr.na(Adjnstnrent. )

THE UP CIRCUIT IS OPENED BY EITHER THE STOP PUSH BUTTON ORTHE OPENING oF THE NORMALLY CLOSED ULs (uppnn r,irvrm irwrcs).

UP PUSH BUTTON

STOP PUSH BUTTON

The stop push button opens any motor operated circuit of the maeh; ine.
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The iower, sDeed shifter is pulled out and lowered for high speed, or raisedfor low. care shourd be 
"*l,r"ir"o to make ,urlirr" pin is in, after shifting,otherwise' the eluteh. may 
"r""p l"t"_: 

:,"utrul position. As shown (section
t??"Jnin3'f;i,:fl1-'' it 

'otuilol'"u,rins the two keys (r00-3s) to raise or

TWO SPEED GEAR DRME

FA-4VB VARIABLE SPEED PUSH BUTTON

COMMON CAUSES OF TROUBLE

DEPRESS THE FEED, UP, OR FAqT DOWN PUSH B^U-TTON TO OPEN SOLENOIDVALVE. DEPRESS_rHE VNiiOW'EUrtOU WrirCIr OPEWS AiR VALVE TOALLOW AIR THRU A S*UT T,N VALVE, THEN'ifiRu A FLOW CONTROL VALVEand to a cylinder which ."llur"r ioct piston. 
- 

lt- atso attows air thru a flow . .contror varve to a-eylinour wnior,*opens the drive orttuy to deerease RpM.DE'RESS rHE GRE'N eud6ri"dlirc; &EN'srilo uor* ro ALLow ArRTHRU A SHUTTLE_THEN tunu e rr,ow conrnor,_'ALVE and to a eyrinderwhich releases the rock pirion.--lf ai,so er,Lowi"AIR THRU A NEEDLE'yALVE to a cyiinoer wnilir ;i;r"; the drive pulley to increse RpM.

[l:ftfl:::t;.iSeeurate holes, exeessive tool bit heat, exeessive tool drag

The majority of these probiems are a resurt of tool bit sharpening. checkto make sure the.toot bit;B;;-ta; i, "i-g1o*,iiitr,, with keenltrarp facesand that top of bit is f.u" ironi'fr"*r, *ttn'tr,"'originat rake angle and
;ffi:,I t"Hl; ,il;fl:"",ty, " *inute fiaw, nof 

'uiritru 
to the nar3a- eye, w'r

A loose outer spindle bearing wiil not. generally result in taper or inaeeurate
i"Jff',llt""ult$.spindie'to J.op slick in tirs 6ed nut, resutting in a

when the sizes are ineonsistent, cheek the finish on the mierometer anv*,distorted and worn out tool hoicers and tooi bits ihat have been ground on thetop surface and have inconrirt"ni-trig'nts when-pru"uo in the toor horder.Make sure the tooi holde. ,i;i-;, 
"i"un.
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502- I t- I
ENO-OSL/RE

502-1 l-5
PRESSI-RE

SWITCH
(8s-90 PsI )

502-1t-10
TERMlNAL
STRIP502-lt-t8

r'€ToR
STARTER
RESET

503-41-41_
BELT SOLENOID

502-1 l-5
PRESSLRE

SWITCH
(75-80 Psr )

502-27-t7
REGll-ATOR

(1.2-ls PsI )
( REPLACES
502-rl-9)

502-l t-3
I€TOR
STARTER

502-r t-4
REI-AY

502-L7-2
TRANSFORI'4ER

s02-l 1-6
SO{-EI'IOID VAI_\E

I 1:8
VALVF

(na-+vB onty,1

502-27-ta
REGLLATOR
(9G-95 PSI )
( REPLACES
s02-1 r-9 )

502-1 1-21
AIR FILTER

MANUAL QONTROL PANEL

VIEW N_N

PRESSI,.RE

GATJGE

INSTALLED

o
0

to



503-4 t-29
VALVE
(2 REorD)

502- I 1-35.-A
FLOW cof.rTRO_
VALVE (SLOW)

502-2-?6
CONNECTOR

ELBOW 3/8'l

50?-z-23
3/8,1 coNDUIT

503-4 1-30
SHUTTLE VALVE

AIR
E)G.IAtJST

LINES

502-t t-35-A
FLOW CONTRq_
VAL\E (CI_AFP)

502-1 t-43
iC0l.ltJECTOR

TSTRAIGHT 3/8t'
50?-2-23
CO.IDUIT 3/e"

so3-4 r-40
MANIFO-D

503-4 1-32
co\€R

503-4 t-33
TACFloI''ITER

20G-95
SPACER
(2 REOrD)

AIR
STPPLY
ILII€

so2-27-15
ADAPTER
(2 REOrD)

514-3-97
PUSH BUTTON
(2 REQID) 503-4 1-31

NEEDI-E VAL\E
(FAST)

FA-4VB onlv

--v

SPEED CONTROL ENCLOSURE

VIEW V-V
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*soz-to-tz 

1
Feed driven'
Gear

-* 502-10-s
Upper feed
Drive gear

-rs o z-t o-g
Lower feed
Drive gear

503-2tl
FEED

SCREW

5oo- I l
UPPER BEAR I NG

RETA I NER

500- I 4
EIAR I NG TAKE-UP

SPRING
500- I

UPPER BEARING

5oo-
FEED NUT

5oo-
CLUTCH,

SLEEVE GEAR

5oo- r 5
TRUST \^/ASHER

s02_10_tzA
GEAR ASS'Y
FEED DRIVEN

500- 7
LONG GEA

500- I

8 EAR ING

500-2
THRUST

BEARING

5oo- 5
S EAL

502-10-lB
LOCK \,/ASHE

soz- to- ri
LOcK NUf

TWO-SPEED FEED

-

SECT I ON E-E

SH I FTER KNOB

502- to-6
SHAFT, ACTUATOR

ro0-lg
WASHER

502-2-93
PI STON SPACER
2-10-7

KEY
2-t0-15

RETAINING RING
02-9-1\
UPPER HOUS I NG

501-2r
THRUST WASHER

soz-r o-eA
UPPER FEED DR I VE
GEAR

soe-r o-sA
LOUER FEED
DRIVE GEAR
00-55- I
SPR'NG, INDEX
PIN
02-10-10
FEED SHAFT s
G EAR

00-7\
EEAR I NG

:32,3 REQ'D

02-9- | 5
RETA I NER

s02-2- r 9-E
JAM NUT

502-2-1 9- s
CARRIER

502-2- I 9:T
PLI,l\IGER

_\

502-2-t9-P
CAP

502-2-19-D
SPRING'

NOTE- For ball type
piunger detent
ass'y see pg 694

PLUNGER DETENT ASS'Y.
Pin type



NOTE-This spindle clutch lever
to be used with pin type
plunger detent shown on
page 68, for spindle elutch
lever to be used with ball
type plunger detent see
page 69A.

- 69-

s 0 2-8-5 2-C
Spring

Plunfer

s 0 0-3 0-4
Stop screw
(Spindle

el ut ch
le ver)

500-35
Shif t ke,v

503-7
Spindle
Clutch
Arm

50 0-3 1-1-C
Carrier

lrsn

5 0 2-8-5 2-B
Lever

s 0 2-8-53
Lever arm

-J,

DETA I L- Q
501-5
Knob

SP I NDLE CLUTCH LEVER ASS'Y.

500- I

CLUTCH

SLEEVE
G EAR

LOCKI NG

SET. SCREL/

LOCKING PIN

500-3a-2
P I VOT ARH

DETA I L-H

RAPID DOI.'N ASSIY

500- 30- 3

PIN
500- 3e- 5

SPRING

S ECT I ON T-T 500- l0- 5
RETAINING
R ING



Note-This spindle clutch lever
to be used with ball tYPe
detent plunger 502-1-Lg
only, for spindle clutch
lever to be used with Pin
type plunger detent see
page 69.

t500-31 -4\ spRt Hc

502-8-5?
LEVER

502-8-53 n -<t
LEVER ARM orrR[_q

694

sp tNolr clurc[-LEve n nss'v.
Fa-48

300-35
SH I FT KEY

503-7
SP I NDLE

C LUTCH

ARM

500-31-l
CARR I ER

SECTION R-R

SECTION S-S

502-2-2
BO DY

OLD STYLE

STOP PIN

NOTE-See page 68 for
pin type plunger
detent

502-2-r9
BaiI plunger

FA-4B



-70-

100-lg
WASH ER 100-rg

WASH ER

700-6-5
P I N, ROLLER KEY

oz-8-31
MICARTA IDLER
G EAR

C ENTER I NG CONTROL

502-8-30
COVER, GEAR HOUSING

502-8-32
DRIVE GEAR

502-8-29
GEAR HOUS I NG

502-8-32
DRIVE GEAR

502-8-3\
SHAFT

502-B-52
LEVER

50r-5
KNOB

:5OO-38-5
CARRIER

502-9-80
HANDLE

500-38-8
SPRING
PLTNGER

SET SCREIT'

500-38-9
CAM ASS'Y.

502-B-53
LEVER ARM

501-5
KNOB

502-8- 3\A
KNOB

502-8-28
GEAR HOUS I NG

SUPPORT

VIEW P-P
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340-35
KEY

50t -25
I NDEX PLATE

500-65- I

SPR I NG

500-55-4
INDEX PIN

50r-5
KNOB

17

sEcTl0N ||c||_ilGil

SHlFTlNG CONTROL

LOWER HOTOR HOUS I NG

05- B

NTTRINING RING

o-66-7
O-RING

5oo-66-3
SHAFT

500- 55-8
O-R I NG

502- 1-29
SET COLLAR

LOCKING SCREW

ROLL PIN

500-66-2
LEVER

5at -3
SHIFTING
YOKE

ROLL PIN

LOCKI NG

SCREW

HOTOR

HOUS I NG

503-41-27
BELT CASE

500-7s
UPPER MOTOR

GEAR HOUS I NG

503-29
LOWER

GEAR

- ----\_
- ------------- \.



5oo-95 - 4
CAP

5OO-9tr
tsEVEL GEAR

500-98
HANDL E

500-97-2
BRACKET

500-95
PINION 6 SCREW

HAND FEED

-7 4-

RETAINING RING
BEVEL SiDE UP

sEcTt0N - c-c

503-2\
FEED SCREW

s}t-23
THRUST
WASHER

i5o5- r 0
RETAINING
RING

500-7\
BEAR I NG

5oo-4 r

LOCK NUT

500- 70- I

BEARING
CARR I ER

HOUS I NG
'5a0-73

SLEEVE FEED

509.70
UPPER HOTOR
GEAR HOUS I NG

SET SCREW

LOCK NUT

HAND FEED



1C

F

l^g U)I \0f .f O_\uLLl N . N . C\lOro> r ff I I I'fI U i d dAotU .aUl -f[lJ .t
-r ^ilrjia(\Ll nU tOU tq<91 azoz oLttu)LiJ U)< t-r)< At

llJ l.(t >a
0-> El!ucn*JZZ
X lH--)u.t=
zD_ <]F
I-LJftF trLUOU<
o[<0_

I\- UJNOt<
dL)
!

IFrqr
OUlr)m

0,^[J.n >oNO-I uOo ltjI I!trNO
O Hc!n (,-

(,
z
Fz

dl
NOt>
\a 0a UlroFmF<ooJn:0_

il
=lnl
5t
HI

LL]
J
J
=0-

)rlO
? l-L!
^ 

l!t: ILL

Fo i'lP ltr
\Fl r

+i4
'tt

oto (,tz
I Zr)rolclooJU)>m

N
IO LDtz
NH
.rFuJt zl-ro=<ocl_ttr)=o_

I

$O
totoN ll_t llt
I F-tN<o_lN
I

r
O
F

to=m Lr)
INtrtII Lil trlc\t>=oooLOUF

u
I
__lalr&

\t LJJl>
lOeatl'r)0

r)
IdU$ lrllonz

O LlJaa

m
N

I

\t
I

roon

cC)

C!tzoo
lH

o,t z
C,Hlr)tr

Nrqotz
o'HtuN<o tljIl)c0

lr)I
t'o u
IF

Ne^tBoN(,r)-
N O L.I.Jut

U*N
=v

U.
tut

;
aa

(9
z
U)
foI

v
ll_J

toFo
E

mN
161dlu-
Y af!
|.hi fl-,,,3H 3X3tr)<u

N
IaZ>
$ tll lrll>lFleJoftfLr)o0-

tr>tfi mF
ilH
rl dE

SH Ih- lXtUS" roOlll
UII

UH lr)LB

n,Tl" ti
l\ 't - -_,"1

o|-
N

0- .5ro ILil oI AX.I AX.
\o 0(N <
I O\rnl-F*O Nool N-(r)Erlf)e



/r,

503-4 1- 1

DRIVE PULLEY

503-4 1-6
BRG. ADAPTER

503-4 1-5
BEARING

503-4 1-9
CYLINDER

5UJ-4 1- t Z
o-rrE\/TttE
DLLLLV ILLL

SPRl NG
(5 REO'D)

503-4 1- 1 i
LOCK PISTON

503-4 1-20
O_RING

F a_/, 1-1

O-RlNG

3U5-+t-1U
O_RING

503-4 1-3
BELT

503-41-4
BRG. HOUSING

5/32 DIA. X 1/2 lG.
DOWEL PIN (2 REQID)

5Q3-41.-17
O-RING

503-41.-7
PISTON

503-41-10
LOCK HOUSING

503-4 1- 1 6

O_RING

3/16 DrA. X 3/4 LG.
DOWEL PIN

503-4 1-8
LOCK DRUM

503-4 1- 1 5
O_RING

503-4 1- 1 3
RETAINiNG
RING

503-4r-28
ROTATIONAL
LOCK

FA-4IB__guy
VARIABLE SPEED PULLSY

ACTUATING CYLINDER
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502-3-17
WASHER
(2 REQID. )so2-3- I 0B

CLAMP HANDI-E(2 REOTD. )
502-l-76

CAM PI\ruT
PIN

502- 1-95
BLOCK HANDLER
ASSIY

502-1-86
SOCKET HEAD

CAP SCREW
3rt LG

502- 1-28
HANDt-E

BALL

502- 1-87
HANDLE

-\

5 1 4-3-5

502-1-103
Hook

502-1-104
Pin(2reqrd)

HANDI-E

so2-1aiF

502-1-98AIR IIOSE
ASS I Y.

502-1-t02
Bumper

' 502-4-11
R.H. SPRING
CfL. nErwtl

50?-4-ro
L.H. SPRING
CY1-. RTTLIRN

502'L-74G
SPACER
(2 REQ.D)

CLAIvF CYL.(e REe'D. )

502-1-7
L.H. BAR

POSITIONER

502- 1-45
BODY

so2- 1-56
PUSH BUTTON

s02- 1-2 1 AL
L.H. WEAR PAD

502- 1-55
SELECTOR VALVE

502-1-54
COVER

502-7-52
CONTROL TOWER

502- 1-2 1 AR
R.H. WEAR PAD

Vo Z Ve FiXTURE ASSEMBLY
so?-r-72

REATHER
ILTER (2

502-6-9
PIVOT BUSHING(2 REOTD.^ )

502-t-74
CLAI./F

VENT
REQID.I

l?FTt.fiR**='-
502-3-13
LIFT EYE

LOCK

502-3-74
STIFFENER

50?-l-764
CAM PIVOT
PIN (LONG)

2-1-86A

502-1-82.A
LOCATOR BAR
AsS'Y.

soz-1-75
t-floK (2 REO'D.)

SOCKET HEAD
CAP SCREW 4'' LG.

3-88
V-BLOCK

502-3-37
SFIOLLDER

s02-l-73
R.H. BAR
POSITIONER

t-79

s02-1-100
IDE

02- 1-5 1

2-27-17
GI-t_ATOR

50?-7-29
t./2 " coLLAR
6 REQ'D. }

502-t-74F
l/ztt D\A. X
3.I LG. DOWEL
PIN (4 REOID. )

2-1-88

EINGER (2 REoID. )
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502-1-1sC
PARALLELS

1 1/4" X 3"
(MATCHED PAIR)

502- 1- 1 48
5.,PARALLEL
FIXTURE



5ol-58-l
ADAPT ER

5ol -58-2
END BELL

-80-

502-3-ZO
DIAHOND
VHEEL

sJ3
HOTOR I ZED

SHARPEN I NG

UN IT
501-55

50t -68-zz
POST 

' 
ARI,I

ASS'Y

5O2-J-20A
DRESS I NG

sTICK

501-58-lIt
ADJUST I NG

SCREIJ
(2 REO'D)

50r-68-l
HOTOR

50l-58-ll{
ADJUST I NG

SCRE\J

50r-58-7
ALL ANGLE TOO

HOLDER F I XTUR
(oer r oHau)

5ol-58-15
ALL ANGLE
TOOL HOLDER
F I XTURE,
I/ITH
REVERS I NG

sl{ rrcH (To
c0NvERT SJ3B

50o- 85

TO GGLE

sIJ ITCH
(sJlB)

501- 68-6
TOGGLE

5H I TCH

( s.l:n)

5o I - 58-8
ROTTL ER

TOOL
HOLDER
F I XTURE

5o r -68-5
(:) FEEr

s..rlB

sJ 3A

(wtrHour roou
F I XTURE)

HOTOR I ZED SHARPEN I NG UN I T

soT -Eg VI TH ROTTLER TOOL HOLDER

F r xrunr 5ol -58-8
HOTORI ZED SHARPENING UNIT

ior-65 ulTH ALL ANGLE TooL

ior-orn FtxTURE 5ol-58-7 ANo

;;v;*a I NG sulrcH 5ol -58-5
(opr t oxal)

SJ J SHARPEN I NG UN I T

ro sl3n)



500- 9 B

HAND FEED

HANDLE
ASSIY

- 81-

502- 1 2-2
S PANN ER
WRENCH
(2 REQU I RED)

I 00-24
TOOL

PULLER

502-11-2F
FUSETRON

t4DL 3/ 4 500- l{ I
LOCK NUT

FEED SCREW

501 -72
0tlz) HEX
DR I VER

501-724
$tlz) HEX

DR I VER
502-l-l2A

JACKI NG

SCREW E

LOCK NUT
(4 nEQu t nro)

I

502-l-12
LEVEL I NG

PAD
(4 REQU t nro)

502-3-9
OFF-ANGLE
ELOCK ADAPTER
(2 REQU t nEo)

OPTiONAL

501-31-1
TOOL B IT
Rg (t,')

500-62
KEY

M I CARTA-
(vRRtngLr
DR tvE ottt-Y)

501-31-2
TOOL BIT
R3 (1-3/8")

506-5
TOOL BOX



-82-

MICROMETER
SPINDLE

s01-34-2K
MICROMETER
SLEEVE

50 1-34-2
MICROMETER
HEAD

502-30-2C
MIC ANVIL(2 L/4" )

1 00-34- 1
FRAME

900_2_1 5
MIEROMETER ASSEMBLY
O.O _ B.O PRODUCTION

cwren HFa-Ii-

H I CROHETER
SP I NDLE

502-30-28
MIC ANVIL
(3+")

r oo- 23
ALL EN
WRENCH

LOC K

SCREW

TOOL

BIT

2oo-l-64 (t 7/t6)
2oo-r-68 (ltul-

SPR I NG

TOOL
HOLDER

50 I - 14-2A
H I CROI.IETER
SLEEVE

50t -3\-2
H I CROHETER
H EAD

9OO-2-5

H I CROHETER ASS EHBLY

2.9-6.0 PRoOucTt0H

roo-34- t
FRAHE

5O2-25 - 1

50 I -43
S PANNER
LTRENCH

CUTTER HEAD



502-30-?G
ANVIL ASSIY.

(3-t/?t' ,

50 1-34-7
OFFSET
BLOCK

502-30-?B
MIC ANVIL
(3*")

501-34-7
OFFSET
BLOCK

502-30-2C
MIC ANVIL(z-t/4', )

502-30-28
MIC ANVIL
(:*'t )

50 I -34-7
OFFSET
BLOCK

100_13
MICROMETER

HEAD

100-13D
MICROMETER

SLEEVE

t oo.AitE

900-2-1 1

MICROMETER ASSIY.
1 .5 - 4. 1 STT,E BAR

502-30-2F
ANVIL ASS'Y.(2-t/4" )

50 1-34-5
FRAME

50 1-34-2K
MICROMETER

SLEEVE

50 1-34-2
MICROMETER

HEAD

900-2 -13
MICRowETER essry

6. O-8. O

3.25 BL]ND HOLE,

50 1 -34-24 i

MICROMETER'
SLEEVE

50 1-34-2

50 1-34-5
FRAME

900-2-2
vIcRoMEtER RSS,y.

2.9 - 6.0
3.25 BLIND HOLE

CUTTER HEAD

502- ZO-Ze
ANVIL ASS, Y

MICROMETER
HEAD

OPTIONAL MICROMFTERS



600-3 I - I
ADAPTER

502-8-21
KEY

so?-?-43
COTNTER WEIGHT

600-31-2
CUTTER F€AD

BODY

600-31-3
cwrER €AB

502-2-85
INDEX SCREW

so 2-25- 1
TOCIL BIT
I OCKINIG SCREW

* TOOL FOLDERS

PART
NO.

LG. *o*8P*torn. I

502-?5C 2.250 2.875-3.6?5
502-25E 2- 500 3. t25-4. t?5

502-25A 2.875 .3.875-5. OOO'

so2-25D 3.312' 4. 750-5. 750

502-258 3.750 5.625-6.625

502-25F 4.250 7 .125-8. t25

CENTERIIIG FINGERS

PART
NO. LG. SFNIERIt\'G

200-2 1-38 2. r05 ?"a75-4.06?

20G-21-l 3-062 3.125-6.OO0

200-21-2 4.125 5. OOO-8. 250

*TooL HcI-DER

-2OO-1-6C
I spnlr.rG (t-7/16" LG.

\se;lEu?=ro" LG. )

f
$

BIT

\

so1-70
LOCK SCREW

TOOL I-iOLDER

.ER3FRlgfr

600-3r-5
LOWER CENTERING
.FINGER RETAINffi

PRODUCTI0N CUTTER HEAD *z ASS'Y.

#1o-24Nc x 1-3/4" LG-
SOCKET I{EAD CAP SCREW
(: REO'D. )

CAUTION:. VERIFY STYLE OF

PRODLJCTION CUTTER HEAD BY

MEAST.RING ITS OVERALL LENGTH.
THE LENGTH F THIS STYLE
CUTTER HEAD SHOLLD BE 4_15116.

600-8-4-E



-85-

NOTE:
lsr wrrH

M I CROHETER
ASS EHBLY

900-2-2

501 -70
LOC K

TOOL

SCREW

HOLDER

TOOL

BIT

100-l-A
TOOL LOCK
SPR I NG

500-20- |

CUTTER HEAD CAP

TOOL HOLDER

DA STYLE FOR

HEAVY DUTY

CUTTER HEAD

502-3-21
KEY

5oo- 2b- 4A
SHANK

502-2-\\A
CENTERI NG

P IN ION

600-zo-9
COUNTER WE I GHT

6co-20-3
UPPER CENTER I NG

F I NGER RETA I NER

600-20-z
CUTTER HEAD

500-70-5
CLAHP SHOE

BL II'ID HOLE CUTTER HEAD ASS I Y.

HEAVY DUTY 3 I/4 DIAMETER

600-20

502-25- |

TOOL BIT
LOCKI NG

SCREW

2C0- r -6c
200- r -6D

SPRING
TOOL B IT

CENTERING FINGERS

750- 9 . 00

TOOL HOLDERS

5.500-7.552

(optional)



502-25- |

TOOL BIT
LOCKING
SCREW

TOOL

BIT

200- I -6C
200- I -6D

SPR I NG

TOOL BIT

T00L ---
BIT

(1-7/t6)
3t 4)

502-8-2t
KEY

502-9- \

SHANK

502-9-54
CENTER I NG

PINION

502-9-5A
COU NTE R

WE I GHT

5C2-9-28
UPPER

C ENTER I NG

F I NGER

RETA INER

502-9-38
CUTTER
H EAD

502-9-4
CAP

100-lc
sPR I NG, L0CK
TOOL HOLDER

TOOL HOLDER
-IDA-siYIO-

NOTE:
usr wtrH
M I CROMETER

ASS EMBLY

900-2- I I

50t -7oA
SCREV/ LOCK
TOOL HOLDER

STROKE1.875 ptA. x 3

STUB 8AR

502-9

CENTERING FINGERS

1 .375- 3. 5oo
2.312-\.t25

TOOL HOLDERS

1.875-2.52
2.250-j.250
.2q0-\.250

0pt iona I



NOTE :

USE WITH MICROMETER
ASSEMBL Y

900-2-s

TOOL BIT

-87 -
502-25- I

TOOL BIT
LOCK I NG
SCREW

TOOL HOLDER
( FA STYLE )

loo-1A
SPR I NG, LOCK
TOOL HOLDER

PRODUCTiON CUTTER HEAD
600- B- 4

OLD STYLE

200- 1-6C ( rf- )l6
a200-1-6D (:)
4

SPRING TOOL
BIT

502- 8- I 4
ADAPTOR

502-B-21
KEY

501-70
LO CK
TOOL

SCREW
HOL DER

502-2-85
INDEX SCREW

502-2-43
COUNTER
WE I GHT

502-2-41
CUTTER HEAD

502- 2-45
UPPER
RETA I NER

502-2-42
LOWE R
RETA I NER

502-2-44
CENTER I NG

PINION

TOOL HOLDERS

2.875-t.62
3.125-4.125

750-5.750

7.125-8.12

CENTERIIIG FII'IGERS

Cen ter i ng
. Dia-

2 .87 5- t+ . 5oo
125-().000

200-21 -2



FACING TOOL
( V}', HEAD )

ASS'Y.

502-2-t9
BALL PIN

600-7-2
LOWER BODY

600-8-6
CENTERING PINION

600-6-2
CUTTER HEAD

IOO-B2i
ADJUSTlNG PIN

roo-82-2
SET SCREW
ADJ. PIN

1 00-82-
SPR I NG

STUB BAR

TO 4.1DIA. X

600-B-BA
( OPT IONAL )

NOTE :

USE WITH MICROMETER
ASSEMBLY 9OO_2_ 1 1

-88-

so2- B- 2
KEY

600-B-7
BODY

loo-83 I
100-83-1
100-B3-2
100-83-3
CENTER I NG

200c. c.
I 300c. c.
1500/ 1 600c. c.
(4r1)
BUSH I NG

502-25- |
LOCK SCREW
TOOL HOLDER

loo-1BJ
TOOL LOCK

SPR I NG

6oo- r4.,
CAP

FACING TOOL
PART

NO.
LG.

BORE
RANGE (DIA.

roo-81 ?. t5 3.27 - 3..53
ioo-Br-1 2 .2A 3.53 - 3.77
100-Bl-2 2.40 3.77 - 4.02

3'. STROKE



:99-

TOOL 8r> 200- | -60
5PR I NG

TOOL 8IT

(t-7/ 16)
3/ 4)

502-3-2t
KEY

502- t 3-5
CENTERING PINION

502- I 3- |

SHANK

502-9-6A
COUNTERWE I GHT

501-7e
TOOL HOLDER
LOCK SCREW

502- I 3-2
CUTTER HEAD

2.3

NOTE:

RECOMMENDED FOR
EFFICIENT PRODUCTION
ON V_6 MUSTANG 

' 
CAPRI

TOOL HOLDER

NOTE:

-usE vtrH
i{ ICROHETER
ASSEHBLY

900-2-9

100-18 T00L
LOCK SPR I NG

502-2-85
INDEX
SCREW

502- t 3- 3

CUTTER HEAD
8O DY

502- t 3- \
LOWER CENTER I NG

F I NGER RETA I NER

PRODUCTION STUB BAR AS5Y.

502- | )

2.23 Lo 4.1 0lA X 5 LG.

TOOL HOLOER

CEI'ITER ING F INGERS

(op r I oNAL)



-90-

Pnnr NuMsEn

501-51A
Tool Btr

D I ESEL CYL I NDER

E

50r-32-5

50r-32-2

50I-32-q

501-3lB

53r-33D

50r-33-I

501-33-2

IOOI RITS
FA-4VB

DEscRIPTIoN

C , C, B, CuPtm t tls Courure n Bon t rue

FOR COUIITERBORI NG OF CUMMI NS

BLOCK

,017 GRoov I NG TOoL B I T

, 0t{8 GRoov I NG TooL B I T

,07^ GRoovING TooL BIT

,$? GRoovING TOoL BIT

U9 cuMMINS
(cHRmren t rue

300 cHnMFER

(ron GENERAL

CHAMFER TOOL BIT

cuMMINS elocrs)

TOOL BIT

PURPOSE CHAI'4FER I NG CAST I NON)

LONG ROUGHING CUT

501- 32-L

BI-VEGA Qzo nnrE )



Pnnr NuMgrn

100-29

501-294

50I-30-2

D

D

* 91-

DrscnrPTION

(ron BoRING BLIND cYLINDER ltot-Es)

0rrsEr Toot Brr
(ron BoRTNG BLIND cyLINDER Hot-Es)

-T1D
100-76

%
50r-28

rc
C, C, Srerl Curr t rue

CURLER TO BREAK UP

Toor- Btr w/cHIp
CHIPS WHILE BORING

501-30-r

F::.a>\

50r-3r-2

R, F, Fnc t rue & CouTTERBOR I NG Tool B tr
FOR FACING & COUNTERBORING OF CYLINDER

BLOCK/ FOR CUTTING OFF SLEEVE,

n CnneloE Toot- Btt, LoNG I3/8''
rr\ (ron HIGH sPEED FINIsHlruc)
w (nrcommENDED F'R NoN-tNTERRUpTED cur)

&L CnnsrnE Toor_ Brr, sHoRT I"

D

R8 Canerne Toot- BIt, I J/8" t-ot{e

(ron GENERAL PURPOSE & HEAVY curs, cAST

I RoN) , (Rrcoltl,teNDED FoR I NTERRUPTEo cuts) ,

BB CaneIoE Toot- Btt, I" sHoRt50i-31-1

F]A
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