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p'Hsq-FIPTIol.{
The rnodel F-4VB boring machine is a precision, single point
tool, boring unit. It is equipped with tooling and accessories
for reboring most American passenger car and truck engines,
inline, 90 degree and 60 degree V types. F-4VB machines can be
readily tooled to rebore a wide range of engines including
European and Asian engines as well as perforn a wider variety
of boring operations.

This machine is designed for two purposes:

i. The alignnent of cylinder bores relative to t,he pan
rails and main bearing l-ocations, as has been done in
the original- factory boring. This overcomes the many
inaccuracies and out-of-alignrnent problems associated
with clamping portable cylinder boring bars to blocks.

Z, A considerable savings in hole to hol-e time is
realized as a result of fast bl-ock clarnping' inverted
centering fingers, and air operated clamping and
lif t,ing devices.

Change over or resetti-ng tine required 'bo set up V-type or
inline engines is a minimum, making this machi-ne highly suited
to the jobber shop, where engines cannot be run through, in
model 1ots.

All feeds and rapid travels are pol^rer operated' An auxiliary
hand feed travel is located at the base of the feed screw to
be used for counterboring and facing sleeves, etc.

Power is furnj.shed by a 230/460 volt, 3 phase, totally
enclosed motor with an outboard fan. (Optional electrical
ratings are avaj-1able. ) An a j-r actuated variable pu11e;'
provides variable speed.
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LIMITED WARRANTY

Rottler Manufacturing Cornpany model F-4VB parts and equipment
are warranted as to materials and worhinanship. fhi.; ].ljl1:.!"9.*

e-r i-c-inal pH"r"q-h*F""er ,and. .i s., "qp"si*l"p-S. *n*...$F".+*l-?*r]p"d ?q ,psr
1 n$ "!"r--'*p! *,as- . r * !h +s,.,,,. nangp"i .'

Standard air and electric components are warranted b)' their
respective manufacturers (NOTE: their indlvidual warranty
periods may varlr sj-gniflcanily from rottler manufacturing
policy).

Tool-s proven defective within the r+arranty period will be
repaired. or replaced, at the factory's option.

We accept no responsibility for defects caused by exiernal
damage, wear, abuse, or nisuse, nor do we accept any
obiigation to provide compensation for cther direct or
indirec.t costs in ccnnection with cases covered by '"he
warran+.y,

Fr:eight, charges on warrant,y it.ems (non-air shrprnent on1,w) wil-1
be paid by RottJ-er Manufaciuring for a period *f 60 days only
frcm date of instali-ati-on or set-up by a qualif i-ed service
techniciair or sales rep.

Freight charges after ihe 6C day periori are the customers
responsibility.
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IMPORTANT

OPERATING SAFETY AND EMERGENCY PROCEDURES

H.|,..A^C"T.FIp.AI/" "Pp-!{FR" - make sure all electrical equipment have the
proper electrical overload protection,

llAp"HIl{.H..QPF,&*Tp_F - operat,or of this borins machine should be a
skilled machinist craftsman, that is, r+ell versed in the
caution, care, and knowledge required to safely operate a
metal cutting tool.

If the operator is not a skilled machinist' the operator must
pe-y strict attention to the operating procedure outlined in
this manual, and must get instruction from a qualified
naehinist in both the productive and safe operation of this
boring bar.

Rottler Boring Equipment has the following areas of exposed
movingi parts, that you must train yr:urself to respect and stay
away f rom when they are in moti-on:

1. T*O--O-li.'"SH"AFF-H}-{#I$ - Must be done with care and
dexteri-ty to get good bore results, be alert to the
light pressure required for sharpening.

CAI{T.IQI$: Exposed diamond wheel j.s a potential hazard
to your hands, fingers, and face. NOTE

S.v"e. p""q."e,"!-.9"e""!1,"q* ..1s,. "?,,p"ess"-g.Fl"t)":.llih"e* "H.q"Th.-+*"9in this or€o.

7.. _C-HTT.I}{$..T9"9"L*..$RF_$ - Any operation involvins hand i-n
the cutter head area, such as centerinS, changing
centering fingers, tool insertion and rernoval,
cutter head changes, size checking, etc., requi-res
that both the drir.'e motor be turned off and that the
spindle c]utch (spindle rotation ) lever be
disengaged, in it's full up position.

};|^O-TF: periodically check this lever to make sure
that the upper lever position will lock out
the spindle clutch i^rhen the detent is engaged.

3. BQF..IN."q - E*.y_-e_..p.{--o-"!".-e"p"!.}.p-n must be worn during this
operation and hand must be kept completely away from
cutter head.

1. I]FPFR H"o-U$]N.F.-c-91:lSFgtS - Learn to identify and
independently operate these control functions by
habit while developing the awareness of keeping your
fingers and hands weli clear of the rotating feed
screw and the knobs, both on top of the feed screw
and the spindie.
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5. WORK LOADING AND UNLOADING - Carefully develop

h;ndi"i;s;;lh;A;;f-"i;alne and unloadine work
pieces, so that no iniury can result if hoist
equipment or lift connection should fail.

Periodically check lift components for damage that
may cause failure of Block Handler Assembly. Lifting
eye can eventually fail if the eye is reset in line
with the 502-1-80 lift channel. E-X"-e-..n9.S1.....}-e-....*^t"*"{.i."e-h"!

*.n9.1 "e' . "t- e . "!"h r .s,., s h *"r.lr-'"e "1. .'

6 . lfAp"'H"Lr.-1,F" llAI]$TFhlA"ll"gF- - Any machine adjustment 
'mainCenance or parts replacement absolutely requires

a complete power disconnect to the machine. T}IJS
MUST BE AN ABSOLUTE RULE.

H tI "p- R g F l{ "- X " -P- R"-o -c- F p" ll B F

Assuming one of the following has occurred - tool bit is set
completely off size, work or boring spindle is not clamPed'
spindle is not properly centereri, these mistakes wj-1I become
obvious the instant the cut starts.
TURN OFF MOTOR IMMEDIATELY.

lip}.q: You can keep your finger on the stop button, if you r+ish
to insure instant shut down.

After find.ing out -r"i-hat the problem is, methodically organize
the controls to return the spindle to it's up position'
withcut causing more problems.

Be alert to quickly stop the motor in the event of a serious
d.isruption of the borj-ng process either at the top or bottom
of the bore.

::F-F-}1E..UB-ER': rnetal cutting tools have the speed and torque to
;;;;illt iniure any part of the human body exposed to then.



-6-
}I;\CHITE INSTALLATION LOCATION

The productivity of this machine will depend to a great extent
on ib's proper initial installation, particularl_y the means by
which cylinder blocks can be lift,ed into the machine and floweasily to and from other operations in your shop.

The proper loading arrangement and area location for your
F-4vB machine is extremely importanb. A slow travel (6, to10'nin) power hoist,operated from either a bridge crane or ajib crane arrangement works very satisfactorily. A 1000-lbhoist is generally adequate for lifting the engine block andv-fixture combination. An air hoist with speed control mahes

an ideal rnethod for fast, convenient loading.
rf some production boring with this machine is anticipated.,
and the cylinder blocks are not directl-y loaded, and unloaded.
from a conveyorr i4e would recommend considerable attention begiven to the crane so that it covers an adequate area to allow
t,he operator to bach up and remove cylind.er blocks without
cluttering up his own area. rf two machines are to be operated.
by one operator, we wourd recommend. that the open faces beplaced at right angles to each other, with the machines
approximately three feet apart.

UNPACKING

use care in removing the crate from the F-4vB machine, being
careful not to use force on any part of the spindle unit-
Remove the SJ4 sharpening fixture from the deck and. preferably
place at a bench close to the machine. This fixture will
require 115 volt single phase AC current. rf it is nece.ssarlr
to mount this fj-xture on the F-,1v8 base with an angle plate,
mount it so that the sharpening wheel is below the top face ofthe machine base, and the sharpeiring grit wj-rl not be thrown
on top of the base.

Remove the tool box, parallels, v*fixture, located. at the
lower portj-on of the machine and compl-ete-ly cJ-ean these
articles, as werl as the machine base pads and upper table nwit,h solvent. Also, clean thoroughly the cylinder block clamp
arm assenbly. Rust inhibitor is applied to the mach;ne at the
time of shipment, and an:r' of this inhibitr:r left. on the
rnachine ivill result in considerable col-i-ecting of cast i::on
dirt and pr:ssible slipping of the cJ-anp arns.

lEisj,i NiL

Four square-head set screr^/s ( 502- i - 1?A ) , .jam nut= (

and chamfered washers { 502-i-11 } are provided Fi ith
f--or ieveling, insert the screri and nut at the base
points ' being carr:t'uj- Liral birc SCrew f--'oint seLlLs lrl
chamfered r+ashers belol-r.

502-1-i2F),
the machiire
suppor'.!:

t-h e

Use ,a. .Drecision levei and. l-r:vel- ihe upper rab Le r,.j-ri:in .00 j "
per foot in br:th ciireci:'i ons ;ind maii,-: slrre that the machin.e
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base.

MACHINE SETUP

Rernove sheet netal cover #5oz-35-41A on the back side of thespindle unit, by removing it,s four round head screws.
Pull out the cotter key through the slotted nut of the rorlerkey assenbly and loosen the nut. Turn the machine on, switchthe float/neutral/clamp switch to neutral. Hand tighten thenut to take out al} of the pray from the rorler ref assenbly.
Loosen the nut approxirnately L/Lz of a turn. Replaie thecotter.key in the appropriate slot. Now slide tire spindle unitfrorn side to side and further clean the rust inhibiior fromthe table.

Attach an air source to the appropriate intake at the airfiLter on the side of the reai-control encrosure.

NOTE: ATR SUPPLY TN NF'' SERIES UACHI&ESrt is very important your air source for rrrrr seriesboring nachines be rnoisture free. water and oil in theline wiLr result i-n early cylinder and valve failure.
Qur recommendation is the instarlation of a water trapat the nachine.

cAUTroN: Before attaching electrical power to the boring bar,
check your electrical current and the electricil
current rating on the motor nameplate on the side ofthe motor. rf cornpatible, check to see if wiring onthe inside of the motor wire connection box on iheside of the motor is qorrect for the vortage you aregoing to use. ds per connect,ing instructions on the
motor nameplate, or in the wire connecting boxcover. Also, check to see that the correct rHr typeheaters are i-n the motor starter that go with tha-
amp reading on the rnotor nameplate.

gAUTroN: This rnachin must be grounded at grounding screw inthe notor starter enclosure.

connect 3 phase wiring to the L-1. L-2, and L-3 terminals, onthe top of the motor starter in its enclosure.

check the.gauge on the air regurator gauge to see if it is setto approxinately 90 to 95 psi pressure aiter the air tine isattached.

ugy? the clamp selector switch to the left (float) position,slide the spindle unit from side to side ano in and-out to
make sure it slides freely. The necessary effort to slide thiswill decrease when the shipping oil is eitirery removed f,rornthe machj,ne base. spindle base should float eaiity withoutpulsating. rf adjustnent is required., first aajusi tne airregulator (#so2-27-L7) in the end cap on the rear of thespindle base, if further adjustnents are required, a needle
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valve is located i-n the rear of the spindle unit, which
controls the air fLow to the rear froat. Bar should float
easily and smoothl-y, without pulsating. Pulsating is an
indication of too much air being apptied.

Move the clamp selector to the right (clamp) and check proper
operation of the clamp assembly and proper release and
movement- of the base when turned back to float,

Replace sheet metal cover on the spindle unit.

PIug the motor by pushing the feed but,ton, along witli t,he stop
button. The feed screw sirould turn counter-clockwise,looking
from the top of the machine. If it turns in the wrong
direction, or tends to ratchet and not drive at all, switch
the wires on L-1 or L-2 terminals of the motor starter.

col{TF_o-i:.F

We suggest that before attempting any cylinder boring, the
operator should actuate the controls to become fanili-ar with
the operation of the machine.

1 : "Q"L-AMF ( "FL-O_*T. ). flw:IT"c":H
Move the clamp switch to the right to energize the spindle
hcld down clamp. When this switch is moved to the left, air is
exhausted from the bottom of the spindle unit, providing easy
movement of the spindle.

9"*l1T.l.O_lL: i"lotor must be stopped when positioning bar.
Inadvertent spindle rotation engagement could
injure the operators hands or damage the cutter
head parts.

It is inportant to note that the clamp switch may be left in
the neutral straight position so that the spindle is neither
f loated nor clamped. You r+i1l f ind it of ten useful- to use this
posilion on your machine for dial indicating purposes in
bores, and to make slight adjustments in order, either to
correc'L ori i-ntroduce a desired, total indicator runr:ut
reading,

2. FEED AND RAPTD RETURN LEVER
rli"-""f""a-iev;;*-i= ^ffre latciiine lever on the sicLe of the bar.
Press down until the lever latches to engage the r:utting feed.
To disengage, press the feed release arm which will uniatch
ihe lever and all-ow it to return to the neutral position. Lift
the feed lever until iL latches to engage the rapid return
t::avel" The bar i+il-1 automaiically return to neutral upon
reaching the tr:p of the travel, If you wish to return the bar
io neutraj- while it is in rapid lr.avel , again press feed
release arm whi<:h wiil unlatch the lever: and ailow i*' to
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return tc neutral position. you will note the stop rod that isheld in the hand feed cap by trre set screw, has a round shaped
end whi-cir will release the cutting feed when it contacts thalatching lever. This most conveniently raised up and" locked by
its set screw in the proper position on the completi-on of the-
first bore cut. This rod should not be used to hold close
toleranee shoulders.

3. FAST DOWN LEVBR
cAUTroN:F-4vB Machines must be set to 300 spindle RPM or lower
to operate fast down.
The fast down travel- iever is located to the ri.eht of the feed
lever. Check the feed lever to see that it is in neutral
position before actuating. LEVBR SHOULD BE PULLED DOWN qUICt{Ly
AND FIRMLY AND tlOT ALLOWED TO RATCHET. C,rntrol is spring
loaded and will release when you release the pressure.

To become familiar with the rapid doi+n travel, we suggest that
you place a tool hold.er in the tool holder slot and practice
running this tool hoJ-der down rapidly ( in the fast spindle
speed) to an exact point, and returning it to the upper
position. This can be done rapidly and ver.v- accurately with a.

litt.i-e practi-ce.

4. SFTNpLE CLUTCH CONTROL
spindle clutch control is located to the left side of the feed
lever. A pull- release rapid down movement will engage the
spindle rotation and the reverse action will d.isengage. rn
that this is a jaw clutch, Fre recommend stopping the rnotor or
jogging the motor to engage the clutcir on the HIGH SpINDLE
RPM. Standard proced.ure is to throw out the clutch upon
completion of t,he bore. Turn the cutter head around to the
indexing detent, to position the tool to the front , then
reverse the travel. The lower knob on the .spindle of the upper
housing may be used for manually turning the spindle when
necessary.

5. T4ANUAL HAND FEED
The t-7 /8" manual travel is actuated by rotating the handle
attached to the spline aL the top of the spindle base.

CAUTTON: THIS TRAVEL SHOULD ALWAYS BE LEFT IN FULL UP P0SITION
AFTER USING, BEFOEE THE SPINDLE IS RETURNED TO FULL
ul_l:osrllq,!.L,

Normal procedure is to rapid travel or feed bar t,o point
requiring manual travel . If back f eeding is necessar-v, run t-he
hand Lravel down first and then rapid travei down to r+here the
tool can be inserbed.

Th-is rnanuai- hanci feed travel- is avaliable for facing sleeves
and. counterboring, e'tc" It is compietely separate from the
power spindle travei, and gEQULn ALWAVS eE RETUR _[O___TtiE
FTJLL UP POSITION AFTBR BBING USED, BEFORE THE POWBR UP TRAVEL
&E TUBI{,E_ r HE_s j.L SDls _ TQ_ Uig_IAp:
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6. VARIA9LE SPEED DRIVE F_4VB
Change spindle speed by pressing one of the two push buttons
located on the left side of the control panel, upper {faster)
lower (slower), Read RPll's on the tachometer located in the
top right hand corner of the control panel.

An optirnum boring speed for rapid stock removal and good tool
life is 380 surface feet per minute on normal oversize cuts. A
guideline bo secure this surface speed 1s the following list
of spindle RPM's of different bore diameters:

3 '' BORE
4 '' BORE
6,' BORE

4?O RPM
360 RPM
240 RPM

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

?. CENTERING KNOB
The centering knob (upper knob) at the top of the upper
spind.le housing, operates the centering fingers when turned
clockr+j-se. Be careful not to over-extend these f ingers when
the spindle is not in the cylinder or they will- come
cornpletely out of the pinion drive.

CAUTiON: Motor rnust be stopped when centering. Inadvertent
spindle rotaiion engagement could lnjure the
operators hands or damage cutter head parts.

B. TWO FEED SPEED CONTROL

The two feeds provided on your F-4VB are controlled by a
sliding key arrangement, operated by a small knob on the top
of the upper housing. This knob is raised to engage a 1or,r
speed rate of.0025 per revolution and lowered lo seeure a
higher feed rate of .0055 per revolution. To operate this
knob, lift the feed shift lever to neutral and operate the
knob as required, allowing the shift lever to return to feed
position. It wil-l take a moment for the sl-iding key to drop
into drive position. This control may be operated while the
machine is actually in a boring operation, although the dwell
of the tool may lea-re a witness mark in the bore.
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VAR I ABLE SPEED

CONTROL

FAST
SLOW

FTID RELEASE
( PUSH )

FTTD LEVER

I UP FASI (L
I nrurnnl
I rrro ( pur-r-

rFT UP)

DowN)

RAP I D DOWN

| (eull DowN eu I cKLY)

STOP ROD

LOCK I NG SET

SCREW

SP I NDLE CLUTCH
(PULL our our I
AND DOWN rN Ir0 OPERATE)

CENTTR I NG KNOB

rO EXTEND THE

CENTTRING FINGIRS
ROTATE CLOCKWI SE.

CAUT I ON:
D I SENGAGE SP I NDLT

CLUTCH AND STOP

MOTOR BTFORE
PLAC I NG HANDS NEAR

THE CUTTER HEAD.

NOTE: FEED LEVER MUST

BE IN NEUTRAL WHEN

OPERAT I NG THE FAST
DOW! LEVER

HAND FEED

TACHOMTTER

START BUTTON
(cREEN )

STOP BUTTON
(RED)

NEUTRAL

CONTROLS



Your F*4vB is equipped with a singre d.raw bolt through theinner spindle assembly so that a number of rrifferent st;.lss ofcut+uer heads, t,oo1, an,l inclicators may be rapid.1y,interchanged. A spanner wrench is p"oiia.d flr lickins andunlocking the cutter head., it is used on ilre upper trnou (600-18-1) of the spindle. Bngage spindre clutch to- lr,rld spindlefrom turning. when inserting alternate tooIs, make =.riu thesprocket is absolutely clean and i+hile threacling i' pl**e,make sure the spline is easily engaged without burring.Disengage spindle clutch.

10
- I L_

-B TYPE CUTTER HEADS

ALTERNATE CUTTBR HEAD ARRANGBMENTS

PRgp"!"l"Q"T.I9N "q"HTrE-R HEAD 600-8-4H or c
( This piodu;"rion -cutle;"""ii;;d 

",iLr'ei;. theperformance in this machine. )
The production cutter hearL with a standard3,25" to 8" may be quickly attached_ to theuse of the draw bolt.

best all-around

bore capacit;'- 61'
F-4VB machine bw

rt is used in the F-4vB machine to simplify and speed up theoperation, eliininating the necessity of removing lt " tocrrevery time you center the spindle in a new bore.
CAUTION: care must be taken to determi-ne that the lower bodyof this head does not in-uerfere with lowerextremities of the bl-ock such as bosses and. hubs ofmain bearing boi.es.

The cutter head body is designed to clear most ar-lobstructions in u.s. passenger car and t,ruck engines,
Np..!*-e": some v-6 blocks (GM 60 degree) have a bad interferenceproblem at the bottom of the bore, which r^iill require the useof a special offset tor:l bit #100-zg-i. This bit has to beused with a 6" micrometer #900-z-E and an offset micrometeranvil #501-34-7.

A dampener weicht is also provided in the cutter head toimprove performance of the bori-ng spindle, This requi-res1ittle or no maintenance as long as liquid.s or contamina"L,iondo not enter the weight cavity. shourd this occur, theoperator will experience chatter problems with this head andij: will have to be disassembred and cf eaned. rt is simpi;. d.oneby removal of the three ffat head screws. carefullydisassemble, clean anci reassemble,
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B_L- jliD HOLF 

"-C'LITTER HEAII (oprrciNAl i 600-20
This '-.r-ritei:' h*ia-i" 

"rl".ii"*;;C-;p;;"#; iir t,he seme manneras a production cutter head e:{Lrepb bhe cent,ering f ingers iireloi:ate,j alrct'e the cul+uer tool, r'Lcjuir:ing too,L ri,nor."l- tr,rcentr:r each l-rore. :\rr of fsel tcol bit rs pr.cvirleci zt_: that
e-'itrene blind bores ma.l be processed. A clainperier i+eigirt isaiso p;r'::.' iderl 1n the cutter heaci. r.+hici-r r+cluires Lhe sarlre
ma i ntenance as a production ci:tter heacl .

$rIr:H Pro-nlj".l"Q e_$n (_o*prION_AL l, giF ia.$nm) r0Z-e
Th1:-; itrji: uo"i"s"'iriu"a t"itii "* .l"p"biti;;i'-l.lsis', io 4. 1'' {4Brnrato l0{inm) iiameter x 8" {Z03nrn} rleptir, may be qtiickiy attacir*ci.ta ti:e F-+\,-B bcring inachirLe. At al-i times the work sholrid belccat.ed 1n the machrnr: so the end of the stub borlng head is
no furr,her than 1" f-r-om the beginning of the wcrk when thespincile is in the upper linit of travel.

Lhiike the prc-:duction cutter iread, centerrnfl f iqgers ar€
i-ocated above l-ire cur-ling locl, requiring tor:l remrvai t.r>
C€II-r€r. each bore.

Tr';o se'l's cf centering fingers arc prcvid.eci, the smal1er. has a
1.875" tc 3.5" bcre d-iameter range anr-1 ihe iarger a 2,3I2" tc
4 . i " di amet-er bore iange.

if ce:rierrng I'ingers requi-re ift'essing af ter- a peiicd of use,apiriy ti:e sane l-appi*g proced-ure noted on page 35. The
micrcrrreter may arso be periorlicall;i calibraj-ed. as noled. on

D-
PalC J' r

An cffset too.l bit is also prcviaed in order io irr,;re to the
extreme bcttorn of 1:,lina holes.
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JII,PORTANT GENE-RAL TNFORMATTON

F,O-R THE BEST USE

THE MODEL 1.875 STUB BORIl"IG TOOLING

CAIJTI9N: Inner Spindle Adjustrnent (see page 44) must be
correct for precision use of stub boring heads.

Since the extend.ed. Stub Boring Head d.esign has considerable
over hang with a small shaft d.iameter, the cutting too|tB,,land must be hept very narrow, (.008"'to .01S") tlt2?mm to
. 38lrnm ) wide . This will ensure best resu]_ts irith no chatter
the bottorn of the bore.

The smalr head will arso be inclined todefreet with
increasingly heavy cuts. You may expect, with properly
sharpened tools, that after a .040" (1.016mm) (on d_iameter)cut, a second pass of the tool will remove c.l-ose to .001"(.0254mm) material on the diameter. A second pass followinglesser first cut will remove less metal.

OF

at

The .040" (1.016nm) cut wirl also leave a light d.rag back marlri-n the cylinder that can in turn be eliminated by the second
pass .

The drag back mark is generally eliminated in any event by thefinish honing. rt may also be eliminated by repositioning theboring spindle away from the tool position on the returnstroke.

You can use the second pass performance ( second pass must be
made i+ithout re-centering ) to provide a most precise bore.

rn general size variations in a typical cycle bore will
approximate .0007" (.01778mrn). A second pass will reduce thesevariati-ons to generally ]-ess than half and provid.e a fine
f inish. This f inish wil-l- require very tittle stock removal
with a hone in order to cross hatch for an excellent ring
seating condition.

The boring head assembly as noted in stub bar illustration, is
equipped with a dampening weightr part #502-g-64. This
requires little or no maintenance as long as Iiquids or
contamination do not enter the weight cavit.-,r. Should this
occur' the operator will experience chatter problems i^rith this
head and it will hal'e to be disassembled and cleaned.

Performance of the stub boring bar is also closely related to
1-he proper lubrication and adjustment r:f ttre inachine inner
spindle bearing. Check the inner spindle ad.justment two ro
ihree times a ):ear to make sure clearance is correct.
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It is very inportant. t,hat af ter inserting tool
holder intc the stub boring cutter head and pushing
it firmly back to it's indexing point, that you
remove all finger pressure from the tool holder and
the tool bit, before locking it with it's locking
set screw, This is especially inportant when using
the offset blind hole tool bit. Failure to follow
the above instruction wi-ll result in size variation.

1,[ ($FoRr) sTuB- Bo-R-rNG B"AR tgpTroN$L) .9-Q-Q:"8_8$This Stub Boring Head, with a capacity of 1.5" to 4.1"
diameter (38 to 104nrn) x 3" depth (76mm), attaches and
operates the same as the 502-9 cutter head. It is designed
especially to be used with the production ful1 width single
cut VW head facing tool. It can also be used for general
purpose boring where a rigid stub boring head is required.

If you already have a 600-2 or a 502*9 stub cutter headr you
may use it's looling for this head.
NOT.S.: When this cutter head is used for VW head facing,

cutter head wiIl require centering bushings and wide
facing cutting tools, which are sold separately. See page
Bb for sizes.

yl: HAAD nAgINg INsrRUcrIoN
inai;i1 600-"8-BA^Sl"b- e;rins Head. Select the size of
centering bushing you require for the sj-ze head you are
finishing. Place it over the stub bar, raising it up until it
engages the ball detent to hold it in it's park position. Set
a facing tool that is in the range you require. Set by
loosening adjustlng pin set screrl, whi-ch will al1ow adjusting
pin to slide back against micrometer anvil.

Insert facing tool into cutter head and lock r^rj-th tool holder
lock screw.

Place cylinder head on parallels as shown in sketch. Make sure
mounting surface is reasonabl;. flat, Shin to support properly
if surface is exceptionally out of flat.

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

NOTE: Excessive clamp force may warp or deflect head
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Facing should be at low RpM (approximately 200 BpM). Rapidtravel head down until facing head is just above cylinderhead. Turn off boring bar. Move centering bushing dorn fromit's park position. Turn boring bar clamp switch to f1oat.center spindle r+ith bushing, turn switch back to cramp. Raisebushing back to itts park position.

Now using the hand feed and dial depth indicator assembly,
503-14F, face head to desired d.epth. set dial indicator sothat you can finish to the same depth in the next bore, Do notallow toor to dwelr for more than ; few revorutions at thefinished depth or a T+avy finish wiIl result.



OPERATING
-li -
INSTRUCTIONS

We recommend, particularly for operators
boring bar, to practice on a junk block
acquainted with all controls and details
use of the rnachine.

unfaniliar with
in order to become
connected with the

BORING AUTOMOBILE AND SMALL TRUCK BLOCKS
LOADING IN-LINE CYLINDER BLOCKSpi#e;*CfteViof;t-;*"F;A',""or-"pfymouth 6 cylinder block in the
machine on top of the 5" parallel fixture, and apply weight ta
the top of the bloek at each end to determine there is no burr
or dirt under the pan rails that will result in the block not
being clamped properly to all four points of the pan rails.
(You will note it is necessary to properly deburr and cl-ean
pan rails at support points, as opposed to cleaning the top of
the cylinder block for a portable bar.) You witl find that
some blocks will rock on parallel fixture and shoul-d. be
shinmed at proper front support to eliminate rock.

Place the block into the machine, so that the holes are in a
position to approximately locate boring spindle in the middl-e
of, itts 1-3/4" in and out travel, when centered,

You wll-l note that it is possible to put engines in this
machine in such a way that the spindle unit may be forced to
the limits of either it's in or out travel and not enable it
to be centering! properly.

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

Lock clamp handles firrnly and lower the toe firrnly on the
block vrith the can handl-e straight up. Lock ball handles
firmly and lower cam handle to clamp block. If the block is
exceptionally long, such as straight 8's, operate the two cam
handles simultaneously so that locking the first handle does
not tend to rock the opposite side of the block up.

You will note that the parallel fixture is designed with anrrl,'r shape. The purpose of this is to extend the back portion
of the rtLrr outboard to prevent cylinder blocks from rocking
when first clamp is applied.

CAUTION: The standard production-t;rpe cutter head with
centering fingers below the tool bit nust be
checked for interference wi-th main bearing
bosses or other protrusions on engi-nes other
than typical American passenger car and truck
engines. F-4VB machines may have other cutter
heads substituted to avoid this djfficuity"
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*YIP.RgI{P-TEB
Determine the cyrinder bore size you wish to cut and prace atoo]- bit into the tool holder and use the micrometer to set tosize. choose a tool holder that wirr arrow minimun toor_ bitoverhaner, for- the size you wish to bore, we recommend amaximum tool bit overhang of A/g,, outside of tool holder.Before setting, make sure the tool bit is properly sharpened.( See tool sharpening instructions ) .

N9,TF: This micrometer is .0s0 to a revorution rather than.025 as on a conventional n1"ro*eter.
Your boring bar-rnicrometer, as with any other measuring tooJ,should be used delicatery and with "u."L, to be assured ofgreat and continued aceuracy. particular attention shourd bepaid to inserting the holder in the rnicrometer withoutallowing the spring loaded tool bit to snap against themicrometer anvi1. caution should be used to lightty lock thetoof bit, Then turn the mi-crometer spindre alra.y f ron read.ingand firmly lock the tool bit. Then re-check the micrometerreading.

"q"qnINgfnsert the
firmly back
screw with
tool box.

tool holder into the boring bar spindle and pushto the index point. Lightly lock the tool lockthe plastic handled hex d.river provid.ed in your

Make sure spindle clutch is out (J-ever in up position) and thespindle is placed near the center of the hole but slightly totfre- 1ear. operate fast-d.own to trave]- the cutter down towithin 1/8" of the cut, rf you should travel the cutter into
!!u bore, operate return lever to properly reposition toor,STOP motor.

C-"F,NT*ER lli"q . I.{IT-H _C_ENTER T NG F T NGERS
Move clanp sei;;t;;"-t;"-the"-r;H, r f roat pos i ti on ) turncenterinEr knob clock-wise to extend. ceniering fingers. Makesure they r.rill extend. and contact the cylinder wa1l. Continueto hold a firm rotary pressure on the clntering knob and moveclamp sel-ector to the risrtt (c1amp position. ) when movingclamp selector switch, a sright p*,r*" is requi.red. in the
lllaieltt up ol_neutral position, to assure good centering.This pause will ar-low the froat air tr: dissipate and thespindle to settle evenry before the clamp cylind.ers engage.

|i"q.T.E: D-,9 i1.o-!",.pu11 knob towa.rd..-.y-?_g..d-1f;3ng'-c--9_n!,-9-rinF-: .Th'i
-t_hs.. rr"#'i" .; o,Trm;-n 

. ;Au; ; . o__fl ;_e-;"_t_e-";i.rr! 
" "ro " .

S]-S
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Turn centering Knob counter-clockwise to return fingers to"rN" position. Engage spindre crutch, start motor and engagefeed lever. rf you wish to check the bore size, a1low the
machine to bore a sufficient depth above the ring trave].
Disengage feed, disengaging spind_re elutch, turn the centering
knob counter-clockwise until the inner spindle contacts thespring detent, which will index the cutting tool toward thefront of the rnachine, lift feed lever to rapid return position
and allor^r the machine to return to its furl up position.

TIJRN gHH M9T9R
check bore diameter, adjust if necessary and re-insert tnorthen rapid traver down to job again; then engage spindle
clutch and feed. Do not unclamp during this checking
operation.

when cutter has completed boring operation, set stop rod, tostop feed. The stop should be set promptry after ma"hioe
finishes cutting as the inverted style of cutter head does not
have a large amount of end clearance above main bearing bosseson some engine models.

After feed has st,opped, lift spindle clutch lever, turn lowerspindle knob, (600-18-2) clock-wise until detent is contacted
then engage rapid return to return the spindle to t,he top.
NOTE: If a cut of .005 or lessr orl diameter is to be taken,

the following centering proced.ure is required - move
float clamp switch to its neutral position, then centerspindle by usi-ng a dial indieator attached to the cutter
head. Then turn the clamp selector to the right {c1ampposition).
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AIR',;62'V8 COMFiIiATi{_}\ FIXTLRE

,:n 4 1 -.fgll-- t- r !

Ijandle blocir and- fixture r.'ith substanr-ia.l- care ancgi;idance. .. b-1r-.-cli hcist j-:; reqrriiect: "Iiiihandling 
oi'

the heav;,' eniiu- Urol-fr ana i..iilure could resuii, in
lhe drcppj-ng of a heavy pi+ce and DOssii:l-e personal
i-n j ur;* . BE CAREFUL .

F+ main base onl.r, ?-i,,2" lj{JZ-1-ZlC) l+ear pads nus:,be ooited orl top of tlre +'' i^: eBt. pad.t i,;:en us:r.g iiris
+ i r-+ar-,^
r f -\ Lu! g .

\;-.fr._1L'l r,.

T'he lloiiel 502-1-72 \ttiiVS c:r,l-incer bl-octrr arr
si;npie and uni-'.ersal s5'stem t,o pr:opei:l;; and
most 60 degree and g0 degree \- iype engine
t.criirg.

+.;\-+r,^.. :-. ^ i:.-
la-\L\f,Lt: Ilj at _GE -:

iiccLir= a't e. I ;y- iro i cr,

b l-,.:chs f or c,',-l inder

Tire oir:r:ii is mosj- effeciivel-v l-rancr.lecl i.iiih the narn bearing
.alls in piace anc- at ieasi. tire outi:crard, caps tor-qued. care
mr-ist be *;a.ren lo assure tlre sicle conLilct ecigr-, of the locaior,
i:a.r is above t.ne c-:ap spi-it. suriace. .{ pair c,i r1z" anc- i-3;'1s"
5{iac*r's iilfl pri:videii for jllocirs witlr ,iar.ge nain beari-ng boies.
lC e::rable t,he locat,,:r to ir:cale above the iiiain bearing split
I I rle "

V BLOL:IiS
Lsr-;ciis- wlth inain bear:ing i:enter iines nc rnirre i;haii liz,,
higher,- i,han Lhe pan raii alane j ar* ntrunterj. wiilt the bfi:-g*BB
v- blocli f rame in p1ace, seiect gLr degree cpt, 1on pla,,:em-;nr_ of
fi'ame ro suit b,loci; length, or- main bearing caps will
inLelfere with fra,ne.

\- Bl.oi:'i!5
(B.Locks ui-1-h ma-ir-i bearins z*sii-)" ro J-1it" iilgirer tiian the [,anr-arl- plane) are :ncunied directly on tire f ixture, Scne y-bli:chs
(tjl1 60 degree) irave t{ro narr,:lw pai-} raiis and sorne have toc ia*-
rurain bearing locaiion, which will- requj_re r;he us€ of the Icz-
1-15c ore(li.sicn 1-1i+ r 3 par:a11el set, to raise and or
sunpori tire nfcrck, Use the shouider scler^is from tii* V-bl,:cjr
f-rame ;inri hooii the para.1-leis over ihe bach ot_' thr: i'-f i-"<-Lr_rr-e,

'ilre i02- l-2 it !^realr itads are use tl f ,:r ncrst, automotive b_1 ,:r:irs .'l1rc' ;02- r-2ic r,iear pads must l;e ri:mcveri*l LrJ aclomincda.i.e :.ar"ge
l:ir:cir:; l.nc--lildrirg ihe For,l Super Di_it-v Truck Series, ihe
ciei-erpiilar 11208 a;rr1 iire iniernaticnal '; +0i, +,-i6, ;'ig, anii
.-l 5 tJ iieraes .

-lALiriorrJ: E:{'ireirle care ]aus r- De i:.iien J.-]' {lperar--irr i;hentl vt}r
lriirAf ina l ai:q-- itl D(-liq . i,arge olocrirs iit3;,r ,li1 ilsc i' j.-,r;,r:.e .:.-1

wiien illai,ei-j, lcic iar outi'a:ld. !te re,,:r:mnen<i. -ii::e'r.iiia ho.isi:
a1- i,iar:iterj- t;ii+n tnc,-i,iig I, jre.se ,ti,-_;r._-iis .
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I'i-le fi:<i-ure may- be easill- repositrone.i, cn the ;lachire r.ieai.pacis iirithoui' a block in pia,--e i to siriit- f rcn ,;he 60 ciegreesuppori- surf ace to the 90 degree suppor-' surf ace rr,r vice
\t.rrrL'r 'f-i 

'^ 
I\F-'15d. -rr',Lir 1OR-el'tcggje srvj.L,:ir .-lr1 cr:nir.ol tor.ie:.. tO swii,ch

frr;m 60 degi'ee i-o gC rlr:gr.ec.

.,\I R 1,'{i,.'V8

The normal opel-ati-on pi'ocedure on smaller V blor:ks 1s I-o r'ii:et
aitach the bioc:h hancler assembl.rr on to tire bioctri making surethe cam lif ters are CCljpLETEI,y- engageLl anrl j,hat the 1if I hookis approrimately ceni"i;ea in brocti iengthwise. piace the
502-1-B2F locator bar assembly thru the maii-i bearings an,l
iioisi the block into the firture, usj-rlg the lccatol b::.:r hanilleupright lr; help guii.e the locator. bar intc piace. F'uiiing theblock tot"-ards .wrlu, i-itLr Lhe I oca+.or. bar agaiqst the guides,
wi 11 l-lrevenr, jamming in the slot of r_he guicles cli:::ing f oaciingani. rinloading operaLic,n. -{f ter l-ccaior is engaged in gi-iides
pivoi biocir or.i-i.r,,arcls iis Iou 1or"er it.

Make sure the bioch is f irnri;r geat.e.r in place and nct restin:s
on pan-rai1 burrs or other inierference point-s, accurate
seating can :riso be a probl ern rvi.ih ertr.eine.l-;. war.ped, distort.eri
biocirs r or catt be causeil, b)- fa.i_iure to remor,re a main cearing
insert, Locator has a reiief fcr blociis with smalr main
bearing or seai. use uppet swirch on Lroni-r.o-l iorr-ei' r_o activaielocalcr bar ciamp.' fi,ngers,

Depress th.e va-ir;e button in i:he tube +Loi!er and pl-tsh bacir into-bcre pi:si1,ion. There is a gr-rj.cfe b,Loch (s02-L-1sG/iilz-i-1ci)
al,i-acired i'o the bottoin of lhe firture co aid, ii-i guidrng Lhe
I i:<lure along tlie suoT)tlF*r r^/a).s. Lack of alr f loai suppori. wi 1iinilicaie )'ou are mo..'j-ng oi'f the center of the =,rppori- r^ia_irs.
operate the biock clamp arms, bor-e, anci puil fi:<iiire back tot-he load pr:sition r'r-hile depressir-rg rhe valve button. Lif I +,he
block oui rsi*'ir tht: i:loch handler, turn the blocir 1g0 rlegr..ees
and reioad ic dupiicate lhe oi:erat-ion on rire r:the3 banli, Use
lrpl)er sHitcl:l oit r:onti.ol tower tc r:r:iease lor:a-tor bar. {ll.am-ij
i i rrgei's .

i'ITiTT/_rL:.
-dL I L\J-\ .

Fcr sai'et;1., t.[re ;rii f-l_oa1- :,-i1i
e*', ltjs our€r L.rinii of tt-ai,eI.
i;aris .

Lar-ge biocks requiring remo'ai cf r"ear pads. 1if trlirecti;1,' froin the blccir ba;-rk surface, Di] Nor usE iire
502-1-!15 block ha,niiler- assembl:. on tirese bLocirs.

il.iso ilease i;hen 'ri)e fi:iti;re is
wiren o11 lirr: J02-1-ZiC -wear

iise I if'1- iir>oii 502- i -i0:l ic lifr- \ - t:iln ilta L;1 nase
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BORING LARGE TRUCK BLOCK
fne--f-4ve*eo;i;E lfr"nine iras the capaeity to bore truck
engines such as the in-line Mack and the in-line GMC series
71, It is necessary when boring these large blocks to remove
the wear pads (502-7-21c) and place the block directly on the
main base (502-8-28). The blocks are then bored according to
the instructions.

SIIAHAFFI}'"9
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 approxlmately .100 over the
bore size. Chamfering can be done either by using slow feed
and releasing when adequate chamfer has been developed or by
use of the hand feed,

Charnfering may also be simply done most effectively r+hen an
optional nodel CH-3 abrasive tool driven by a drill motor.
This nethod will not require boring bar and develops a smooth
burr free entry for rings.

50 I -64A
MANDREL & HEAD

50 I -64C
ABRAS I VE
CONES
(MTNTMUM

CH_J
CHAMFER I NG

TOOL ASS,Y
50 r -64

(oPr r oNAL)

ORDER

oF s)



COUNTERBORING
counter6il"i;c
engine blocks.
maintained in
installation.

NOTE: Use hand feed.

503-1 4-1 1

INDICATOR

ONLY

503-1 4-48
JIG FOOT

top deck.

. 
with the concentric upper

ished by the use of an
assembly , 5 0 B - 1 4F

OUTER SPINDLE

503-14-'1
HOLDER

3-14-2
PIN
300-40
SPRING

.'t t

will often be required in re_sleeving langeand frequently a close tolerance must beorder to properly secure the sleeve

I]P.qgR.AI{P" IP"YP"N.,P"F,PI( REPAIR. .OF... D-IES,EL CYLINDER BLOCKS
Mo s t d i e s e I b r ;;k ;;; ;" th ;; ;1 I;a3;=r.';IA*tS--5t;frfr"'If'3'the wet sleeve against the counterbore and at the sanelocation of the sleeve is determined by the upper andfir.

Iip of
time,

Iower

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

2. Counter bore is exactly squareand lower deck bore fit diameters

Counterboring may be best accomploptional 1 " travel_ dial indicator

o
o

I

o

G

503-1 4A
DEPTH DIAL INDICATOR

(oelorunl)
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To counteib<i'ie-"to^"" close tolerance d.epth, carefurly hand feedthe RF type cutter bit down until the cutter is srightlytouching the block surface. Adjust the dial reaa:-ng-lo ,,zero,,
and hand feed cut down to within .00g" to .00?,,of desireddepth. check the exact depth of counterbore at this point withyour depth micrometer and hand feed the remaining deptilrequired by reading the proper number of graduations on theindicator.

Tl" dial. depth indicator clamp is manufactured with springpins so it wirl compensate for the ""ieht of the =plrrirr" andallo'r very accurate depth contror. rt may be clamped into anyposition within the machine, s spind.le travel.

N"qT"Ei L/4 turn of the right hand clamp screw is sufficj_enttightening force. This wirl arrow the corlar to slip onthe column, (after pins retract into colrar)rif thecollar is inadvertently left in wrong position duringnormal cycle boring operation.



502-9-98
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INSTRUCTIONS FOR USE OF OPTTONAL

MF"c_HA-ryIC-AL D-iA"L "RUN-;ou-f 
' ru{on 'i-*,ifd.t r 9 - sa I

502-9-9F
I ND I CATOR ONLY

s02-9-9D
GOOSENECK SHANK

s02-9-9E
BODY CLAMP

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

The #502-9-9A mechanicar diar run-out indicator may be usedfor checking and if necessary for correcting the centering orbore concentricity. rt nay also be used, for checking facesquareness of the work piece to the boring spindle.
The principle use in checking centering wilr be for enginesrequiring an absolute minimum oversize, particularly whenirregular wear and score areas can be found.
To use the i-ndicator, sinpry prace the gooseneck shank in the^split bushing provided and insert the af,propriate size toolholder. The indicator rnay be used on an; style of cutter head.
center: the spindle by normal 'se of the centering fingers.
Turn float clamp swit,ch to neutral or strai-ght position.
Now rai-se the spindle out of the b.re and insert theindicator. Make sure the indicator rever is set properl;r sof-he dial will travel in the right direction.
Lower the spindle and adjust the ind.icator mount r.rith eiLhergooseneck n or torrl holder lock screw so the probe makescontact.
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Turn the spindle, and the indicator nowrun-out. This will be exacttry double thecenter.
w111 read the total
distance is out of

t-o cl-ean up a bore, it will be necessary to set the toor_the amount of this run-out in addition to the basic boremeasure. If you bump the spindle unit lightty with youryou will find you can easily reduee the reading to nearfor ninimum stock removal.

about
si ze

hand
ll rrzero '

simirarly if the bore is substantially out of round. or hasscored wear grooves r Jr.u may move the spindle so that you gettr+o maximum equar diar readings at the Lpposea large portionof the out of round.

Achieving this you will find
slightly larger diameter thanof rnund area.

the bore r+ill clean
you measure at the

upona
maximum out

Turn switch to clanp when you have the proper d.ial reading,remove the indicator, proceed. with the Loring as usuar-.

rf you wi-sh to check the squareness of the bore face, resetthe dial indicator lever for the proper travel d.irection anri.adjust the spind.Ie and. indicator to tontact the surface abovethe bore. Rotate the spindle to check out of square.
Remember, if you wish to correct out of square with shimsunder the work piecer Xou will have to use a shimproportionately larger (as the support points are to theindicator travel extreme ) than the or-rt "r square reading.
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502-12-7 AAn optionol remote indicotion oir^' upronar remote .rndrcotion oir probe ond gouge system is olso ovoilobleto check bore dnd foce runout.

I1:.j:li:nory_ indicotor,,oilows eosier reoding ond con be used in rower
l :,."^.:1y"l:d"." ;h_";? t ;; - ;; ;;i;" i ;;i' i. oi" it #': ;; "iT:'i" Jl l"'rn 

":r^p,i:b:,jjn.b_e used in o considerobrv smorrei b;."-;;;;l"i"tr""i" Llspindle diometer.

502-11-+1C
AIR GAGE

502-1 1 -41 E
AIR GAGE
SUPPLY HOSE

502-11-+2A
AIR HOSE
s/32 O.D.

502-11-
BODY CLAMP

SPINDLE

502-11- 41 A
AIR FILIER

AIR GAGE RUNOUT
INDICATER ASS'Y

502-12-7 A

503-33A
MOUNTING
BRACKET

502-12-4
MAGNETIC
HOLDING
BLOCK ASS'Y

502-11 -4
PLUNJET

\ 
rLUr\rL 

\
\D so2-11-reB-

\ RIGHT ANGLE

\ ADAPTER ROD

- STRAIGHT ROD
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DTESEL, v, rr%Pdit9#lliuRE AssEMBLy

"qPERAT I"li-G rNsrRucr roNS

up"grr"TlN"q 9{ " a"IXTSRA-Thread the three s.ocket head capscrews into the three rappedholes in lower front of the main base. Leave a 1,, gap behindthe head of the cep screws. place the ";;;";;";p";; (#soa_11_51) over the heads of these three screws, sride the supportdown ,until it engages all three cap screws: tighten all threecap gcrews.

Attach the yoke adjusting bracket (#S0Z_11_5S) by placing itsdowel pins into the g/4" d"iameter holes in the main base. Lockone of the adjusting screFrs with its rock nut on one of thevokes. Place all three locator bars t#b02-11 56) into the ,Vs,of the voke ' Attach the center adjusting brachet in the centerof one of the banks of the block, using two head nountingscrer^r holes .

Lift the brock onto the fixture so that the block mains areresting on the locator bars, and the adjusting screw of thecenter adjust,ing bracket is resting on iit* ."rrtur support.
Locate and actuate the brock clamps. use max. crarnp force onsleeve cuts only.
p""!"9 g"lt 

. .s.-.1, J "qNME N r
Diesel block-;ith head held sleeves must be aligned so thatthe cylinder counter bores are parallel to the head mountingsurface. cylinder bores must alsn be he1d. perpendicular tothis same surface within close Iirnits.
Check the block top surface first r.rith a dial indicator or airgauge probe mounted on the cutter head.. Tra'el_ the spindle therength of the block to d.etermine that the parar_lelism is asclose to .000b as possible"

rf the block i-s not pararrer, you can raise or rower the endof the block by turning one of the yoke adjusting screws. Theother one should be locked. Locator bars may be deflected upto '003" with the clamps on working position. you may have toloosen the block clamps to make this- adjustment. Lock theadjusting screr^r with its lock nut after this adjustment ismade.

Rotate the cutter head to check the flatness front to back. rfnot' within .0005 desirabre lirnits. raise or lower front of thebl'ck by turning the center ad.justing screw. Lock with itslock nut after adjusting.

With ai1 adjusting screws locked and block clampactuated, recheck your read.ings. Remember some top ofblock surfacing processes create a wave 1il<e condilionalong the block and i+i1.1 be higher aL sections l:etweencyliirders and at end.s of brock, Diar indicator readingsshould be t,aken at t,hose points and not at bore area.

NOTE:
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OPTIONAL

CAUTION

Place subplate on the
bnre. Lower hold d.own

I{OTE: Do not twi st or stretch wiring harness.

washer thru spindle clamp arm and thread intofinger tisht ) .

center subplate and spindle over the hole you are going tobore.

rnsert rod ( 502-g-59 ) into adjusting tube. Tighten adjustingt,ube.

NOTE:

OPERAT r Nq I NF_TB!I_C."T.I g$g

-I?1.,F.",f-u,.-e--sPi-"r:lD-i-E_wlrE-N;-u'"FjpoNF-.L_o-gs .Hglll{II j"'r"g A,t-Aprsn"""_# s oli,_ s:'o o

To utilize the F-4vB spindle for off base boring you mustplace the block, yo, 
"i. going to work oor close enough to theboring machine base r so that the wiring air harness wil} notbe twisted or stretched when boring bar is in use,

9"1$tlP"INg
Assemble hold down assembry by first selecting the properlength stud required. screw stud into both the adjusting tubeand the clevis. Lock stud to clevis with lock nut, rn generarthe short 5-s/q" stud wirl accommodate a main bearing to topof bl0ck height of 6-1/2" to 1L-1/2". These studs increase inlength of 3" increments.

: Make sure that !h* ad.justing tube and the stud arethreaded in at least 1/2,, ,

block next to the hole you are going toassembly thru subplate and block.
rnsert main bearing bar thru the main bearing bores of blockand thru clevis. rnsert sufficiently r"" so that the bar restson the main bearing bores on both 

"id*" of clevis.
Rotate adjusting tube finger tigtrt.
pSH,T.I.91.,{: Turn "-ff safety toggfe sr+itch at rear of spindleunit, before moving spindle.
Attach ti-ft eye to top of feed. screw. Remove cover to spindleclamp arms on rear of belt case. Remove cotter pinn nut, andr+asher from stud of rorler key assembry. carefurly liftspindle unit off of stud. and place olru" adjusting t,ube andsubplate.

Place bolt with
adjusting tube {

Subplate must be clamped. to biock withdown assembiy. no play in hol-d

Turn on safety toggle switch of spindle uniswitch to float. Move spindle unil back anciand adjust bolt so that it d.oes not bj-nd withe spindle,

t. Tuln clamp
forth on subplate

th the clamp arm of
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l:i9T^E-: Bolt should alrow for free movement .f spindre unit onsubplate, but because of the limited movl**rrt-or spindleclamp arm, and the necessity of having sufficient clamppressurer Do crearance above r/32" can be arlor+edbetr+een the bolt and the arm.

-C-AUT'i"AN: Remove- lifting eye before turning on spindle unit, sothat the eye does not get entangled in the hook.
check to see if spindre is i. center of hole you wish to boreand has free movement in all directions for center (checkdowel pin on subplate for clearance ) .

Turn clarnp switch to cramp and run spindre d,own for centeri-ng.
Proceed with stand.ard centering and boring proced.ure.



SPINDLE BASE
CLAMP ARM

200- 58C
+-1/2 BOLTDOWEL PINS

(4 REO'D)

SPINDLE BASE 502-1-16
WASHER

502-9-59
ROD

2- 9-56
ADJUSTING
TUBf

502- 9- 54
CLEVIS

509-1 5
MAIN BIARING
BAR

502-3-1 3A
LIFTING

EYE NUT

502-J-1 38
SHOULDER

SCREW

ADAPTOR F_4VB
BLOCK MOUNTING

502-8-60
OPTIONAL

PART NO.

502-9-55D
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D,EPTHS OF CUT

Proper cutting speeds are arranged so that the histt speed
range will rapj-dly take cuts up to.040" on diameter - up to
4" diameters.

Cuts that are taken over this size should be run on low
spindle speed to prevent excessive tool i{ear. Hearrier cuts up
to .200" on d.iameter rnay be tahen on low speed.

sTgB* Fp-R"rl{g: FAF.

i{eavy cuts up to .150 on the diameter can be made with the
stub boring bar using the 1ow spindle speed.

TOOL BIT SHARPENING

cAUTIoli: EJE".!$9TA"qJIo_ti. HgF-r PE_ WpFN "{HE}r SHARPF"I{-INS Tgpl,
B.IT$" I

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

To sharpen the carbide bit, insert the tool holder in the
sharpening jie slot. Place the jie over the pin provided on
the SJ4 sharpening unit and sharpen bits on the small diamond
wheel provided on the motor shaft. Alr+sys make sure you
sharpen the t,oo1 on the side of the diarnond wheel that is
running toward the top face of the bit. Sharpening the t{rong
side can readily chip the point. When sharpening, use very
light pressure, movi-ng the tool bacir and forth across the
diamond wheel, to improve cutting and prevent grooving of bhe
diamond wheel. After sharpening a number of times, dress
excess steel away from the carbide with a grinding wheel.

Tf a considerable amount of production is anticipated with
yorrr F-4VB machine, we would recommend locating a silicon
carbide or green grit type of abrasive grinding wheel on a
closely located benchr so operator may convenientl;' dress
steel away from the carbide and grind away unused portions of
the carbide lands to allow faster diamond wheel touch up. This
will also be cr:nveni-ent in the event a smail fracture occurs
in the carbide and wil-i" reduce wear on the diamond r^rheel. The
top surface will crater .010 to .015 back of the tip wit.h
considerable boringr so the tip should be occasionally dressed
back .02C to ,025.

C,A]JTI9.l-{: See page 34 for tool sharpening requirement.

Diamond wheel is designed for carbide only apd is not intended
for rapid stock remcval steel tends to load it' A tool bit
usecl for aluminum boring should never alternately be used for
cast i::on or steel, Tron r+eld on top of Lhe bit wili c&use a
rough finish on aiuminum worir.
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CAUTION: Do not attempt to dress or sharpen the top of the

tool bit. Grind or dress the front and sides only.

CARE OF THB DIAMOND WHEEL*

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

An abrasive stone is furnished with your diamond wheel for use
in honing the face of the wheel. Yoil should use this st,one
frequently to remove the partj-cles that tend to load this
wheel, other:wise you will not produce the keen edge on the
tool that a1lows the machine to bore accurate holes r+ith a
f ine surf ace f i-nish.

TOOL L]FE

With tools sharpened to a precision edge, it should be
possi-b1e to bore approximately 20 oversize cylinders on high
speed.

This applies to most Ameri-can passenger car bores under 4"
provided no hard spots or foreign materials are in the
cylinders. The same number of sleeving cuts can be made on lori
speedo without further sharpening. Provided the toof has an
original keen edge.

Three Brades of carbide tool bits are available:
RB Toof Bit: A tough grade of carbide for heavy and

interrupted cuts and general boring.

R1 rool Bit: 3rl:;3::";3;i:i: i:'l"o::li"rli"iormal borins

:::l"i?lXl""u 
tool life ' suseested for production

R4 Square Insert: A coated carbide i-nsert for 1i-ght oversize
cuts only at 500 ft. per min or higher.

CENTER]NG FINGERS

CHANGING OR INSTALLATTON OF CENTERING FINGERS

CAUTION: Motor must be turned off anci splndle clutch lever
must be in the up detent position during any
centering finger operation.

Centering fingers can be taken out by slrnply rotaiing the
centering knob clock-wise until f ingers can be remor.'ed. I{hen
they are replaced or reset in the cutter head, they should be
replaced in the respective numbered slots anrL the centering
hnob first rotated. clock-wise and. lhen counterclock-wise to
insure thal fingers enter pinion teeth simultaneously.



CENTER ACCURACY CHECK

Centering fingers should
the new bore within .002"
Centering fi_ngers can be
perfect centeringl.

-36-

be kept adequately accurate to center
of the center of the worn hole.

lapped periodicatly to obtain near

Periodically check the centering fingers by boring a hole andthen withclut unclainping the spindle unit, extend the centering
fingers against the wa1l, checking to see that each finger ti;wilr lock a.001" shim. rf the fingers wilr not do this theyshould be lapped by rotating them back and forth in this testbore whire holding the fingers against the wall. rf this does
not quickly bring contact and pressure to all the fingers, itwill be necessary to dress carefully the high finger or
fingers with a file and repeat the lapping process.
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Youi: boring microneter, as with any other measuring tool,
should be used delicately and with care to be assured of the
greatest accuracy. Particular attention should be paid to
inserting the tool in the nicrometer without allowing tool bit
to snap into micrometer anvil. Care should be used in the
method of lightly locking the tool bit before tightening.

After a period of use you will note that the tool bit tip will
force a depression in the micrometer anvil. This, of, course,
wi-11 result in the inconsistent sizes, particularly after
resharpening the bit. Periodically we would recommend turning
the anvil slightly and finally end for end so that a fl-at
surface is exposed to the tool bit tip.

ANV I L LOCK

SCREW
LOCK SCREW

TOOL

HOLDER

M I CROMETER

SP I NDLE M I CROMETER

ANVIL

M I CROMETER

SLEEVE

M I CROMETER

TOOL HOLDER

WRENCH

HEAD

LACE TIP OF TOOL BIT
AGA I NST THE ANV I L ASS,Y,
AND LOOSEN THE LOCK

SCREW, SLOWLY ALLOWING
IHT TOOL HOLDER TO

MOVE BACK MAK I NG

CONTACT WITH THE

M I CROMETER SP I NDLE.

TOOL BIT

SPANNER WRENCH
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IMPORTANT

MATNTENANCE

LUBRICATION

F STYLE

The F style Upper Housing Unit should be repacked with mixture
of 4 parts grease to 1 part oiI. For grease use Union Oil
UNOBA Fl- or F2 lube, Mobil oil - Mobilith A.w. Grades L or 2,
Chevron Durolith EP1 or EP2, or any equivalent Lithium Barium
Grease. For oit use Union oi1 3l-5 Klondyke, Union oi1
turbine oil 68, or any SAE 10 (non-detergent) notor oil'
Repack approximately every 25,000 boring cycles. When this
grease is changed, the Upper Housing Lld should be removed and
the original lubricant entirely removed.

The Upper Housing Spindle Drive Gear Bearing should be
Iubricated MONTHLY, by adding a few drops of three and one
oil, or Union oil - Union 75, or a very light spindle or
sewing machine oil (Iess than S.A.E. 5) to the bearing. Add by
removing the small cover on the front of the Upper Housing and
add lubiicant to take up nut area between the clutching teeth.

The lower gear box oil 1evel should be checked MONTHLY. Check
by removtng 7/8" diameter snap plug and pipe plug on the right
side of the spindle base, oil level should be just up to the
bottorn of this hole (see illustration).
CAUTION: When adding oi1 for refilling, DO NOT OVER FILL.

Change this gear lubricant every 40,000
Union SAE 90 Multipurpose gear lubricant
9o gear lubricant.

borj-ng cycles. Use
or any equivalent SAE

If your F style machine i-s operated on a continuous basis,
grease fitt,ings at the top of the Spindle Unit and at the
bottom of Feed Screw Drive, should be liqhtly lubricated
daily, oE less often if the machine is not used continuously.
Lubricate with UNOBA Fl- or F2 lubricant, Lubriplate #9930AAA,
Mobil oiL - Mobilith A.w. Grades 1 or 2, chevron Durolith EP1
or EP2, oy any equivalent Lithium Barium Grease.

Two or three drops of Union oil 315 Turbine oj-I, or Union
Oil 3l-5 Klondyke OiI , or any SAE l-0 oi1 (nondetergent Motor
oil) can be aaaea weekly to Lhe hole in the key way in the
Main Spindle to insure fluidity of Main Spindle Bearing
lubricant. Note: If all the oil is removed from the Spindle,
add approximately 1 pint of the same SAE 10 oil, thru the hol-e
in the key way.
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Main Spindle surface should" be cleaned.weekly and occasionally a lieht weightexcessive dryness.

Grease fitting located on the clamp arm cam body shourd belubrieated monthly.

Disassemble hand feed assenbly and lubricate bronze bushingand bevel gear shaft with uNoBA F1 or Fz lubricant, Lubriplate#930 AAA, Mobil oil - Mobitith A.w. Grades 1 or z, chevronDurolith EP1 or-EP2r or any equivalent Lithium Barium Grease.This should be done once every 6 months.

with with Kerosene
oi1 applied to prevent
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f cnrnsr FrrrrNGS(lrrr stDE)

{ cnrnsr

I NNER
TAKE

SP I NDLT
UP NUT

I clrnru wrrH
KEROSENE
LIGHT OIL

X o r sessEMBLE
HAND FEED ASS,Y
AND GREASE ONCE

EACH 6 MONTHS

ACCESS HOLE
O I L LEVEL
CHECK
(sAE eo otL)

C snr ro orL

ACCESS HOLES
FOR HAND FEED
BRACKET SCREWS

I nccrss Holr
FOR FEED SCREW
DR I VE GREASE
F I TT I NG, MUST
BE GREASED DA I LY
TO PREVENT CEASE_UP

LUBRICATION
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ON MACHINES MANUFACTURED AFTERWATER DRAIN

SEPTEMBER 1,
USED
1987

502-3s- I 7C
LOCK HOUS I NG

BLEEDING WATER OUT OF VARIABLE SPEED ACTUATING CYLINDER.

NQTF: If air supply is high in moisture, water can aceur:nulate
in the variable speed actuating cylinder. This water can cause
malfunction of the variable speed system.

Water can be removed by attaching hoses to the three bleed
nipples under the cylinder. Turn off the air supply, Ioosen
the bleed nipple, then turn on the air supply and actuate the
cylinder. Close the bleed nipple after the water is removed.

02-35- |

P I STON



ADJUSTMENT oF 51tt* 
'PTNDLE

Main spindle bearings are tapered split cast iron rings held
in seat by the ad.justment nut. Tension on the bearings is
normall;' adequate requiring no adjustrnent for many boring
cycles.

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

C.-$UTIgt{,: Cauf-ion should be used in adjusting these bearings in
orrier to avoid a too tight spindle which only serves to wear
out the machine and make control operation difficult. If it
should be necessary to adiust ' see page 43.

SP I NDLE

OUTER SP I NDLE

NUT (2 REO,D)

BELLEV I LE SPR I NG

WASHER I NSTALL
AS SHOWN

UPPER OUTER

SP I NDLE BUSH I NG
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V]TAL OUTBR SPINDLE ADJUSTMENT

,

Run spindle down approx.
4" to 6" loosen the
#B-32 screw & loosen all
out.er spindle nuts
( 503-18 & 502-35-55 )

Tighten the lower
bushins (502-35-54) bv
tightening the outer-
spindle nut rnarked O ,

unti.l 10 to 15 lbs. of
effort is required to
operate the hand feed
handle. Lightly tighten
#B-32 set screw.

Repeat this sequence ( 2 )
0n the upper bush j-ng 

' by
tightening the outer
spindle nut marked O ,

take care that the hand
feed operates only
slightly tighter or 15
to 20 lbs. of effort is
required to operate feed"
handle.

Traverse the bar at all
points of travel and
make sure t,he hand feed
works easily. Spindles
are ground sliehtly
tapered to secure max.
rigidity at lower limits
of travel.

Spindle adiustment may
also be checked 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
chart be l-ow .

STYLE
MACH,

PRESSURE
REOU I RED

FA_2AVB 50 - 75 LBS

OUTER SP I NDLE

NUT

FELT WI PER

BEAR I NG

NUT

LOAD
SPR I NG

TER

SP I NDLE
BUSH I NG

i,?, RETA INER

i?ourER sP r NDLE

q
rJ.

OUTER

SP I NDLE

4.

#8-32
SET
SCREW

SP I NDLE

BASE

OUTER
SP I NDLE

BUSH I NG

CARR I ER

5.

BRG

NUT

QUARE R I NG

(sPR I NG)

ELT O I LER

SQUARE R I NG

(wlPER)

WI PER RETA INER

eorrr* sP TNDLE
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In order to recheck the frictj-on on the spindle it is
necessary to crank down again to create backlash'

Avoid excessive tension on upper outer spindle nut
otherwj-se tool bit dragback marks will appear in bo

7, Excessive tightening of the outer spindle nuts will cause
strain on feed gears and cause spindle to have an audible
excess resistance

AD""{"SHTTI*EIiT .O-F IN]:IAR fiBIIiPLF
ffiii*rna6hiffi*i;'""equippea witfr anti-frictlon bearings at the
top and bottom of the inner spindle.

It is very important to properly adjust the preload of these
bearings. The l^trong adiustrnent can reduce bearing life or
destroy the bearings.

The bearings are correctly adiusted when a down force of 50 to
100 Ibs. on the inner spindle wil} move the inner spindle
.0002 to .000? out of the outer spindle, sEE ILLUSTRATION
BBLOW.

ADJUSTMENT
1. Remove two screws and small cover on the front side of the

upper housing.
2, Remove the stop screw restri-cting the up travel of the

spind.le clutch lever and move the lever to full up positian
(see detail J). Rotate the spindle approximately L/z turn
away from the detent spring. Position the tool hol-der slot
to the rear.

3. Insert a pin (diarneter .180 or less) in one of the holes
provided in the o.D. of the take up nut. (see Inner Spindle
Nut). Hold the spind.le knob with one hand and turn the take
up nut to the left (clockwise). You will note the nut
rat"het= in notches as you take up. Take up until nut
tightens up and back up 3/4 to 7-l/2 notches. Check fnr the
,0002 to ,000? movement as stated before.

CAUTION: Be sure the d.etent is in a notch, not midway betrteen
the notches.

4 " Replace the cover. Read.iust the spindle clutch control stop
3Crew.

CUTTER-HEAD

I OO LBS
FORCE

G\
re.

D IAL
ND I CATOR

HOLDER



CLUTCH

SLETVE

SP I NDLE STOP DETTNT ADJUSTMENT
IHE PURPOSE OF THE DETENT IS TO STOP THE SPINDLE FROM TURNING WITH THE

TOOL B I T FAC I NG THE MACH I NE OPERATOR.

t/t6"
TO

| /8"

502-2- I 90
CARR I ER

502-2-t9E
JAM NUT

502-2- r 9D
SPR I NG

UPPER HOUS I NG
PLUNGER DETENT ASS,Y

502-2- I 9A

TC SET PLUNGIR DETTNT I N POST I ON

REMOVE PLUNGER DETENT

RA I SE CLUTCH LEVER TO UPPER DETENT POS I T I ON.

I NSPECT CLUTCH P I N THRU DETENT HOLE TO BE

suRE TOP OF P I N I S ABOVE CENTER OF HOLE (SEE

ABOVE VIEW), REPLACE PIN lF lT lS BELOW q
SCREW IN PLUNGER DETENT UNTIL IT TOUCHES PIN.
TURN PLUNGER 3/+ rO I TURN BEYOND TOUCH POSITION'
T I GHTEN JAM NUT AGA I NST GEARBOX.

j t ,2oo/ t

REF. TO

HE I GHT

CLUTCH

, 190
PIN

FROM

TEETH

I

I
a

(4)
(s)
(6)
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UPPER HOUSING BACK FEED ADJUSTMENT

TO ADJUST THE FBED SCREW PLAY IN THE

First loosen and back off approximately L/
head screws around the feed screw, in the
loosen the three adiusting screw lock nuts
screws.

p-P-F-EF Hp_u-S$l"Si

16" the three round
upper housing. Then
, then adjusting

Alternating between each screl^i, turn the adiusting screwst
evenly in, until you have compressed the spring washerr (all
screws must be turned in the same amount ) .

uF.-9d:.

Turn adjusting screw back L/3 turn to allor^i for running
clearance " Hold ad.justing screw with an allen wrench and lock
then r^rith lock nut.

Run motor with lor+er gear box engagedr so that the feed screw
is turni-ng, to eenter bearing retainer. Turn off motort
ti€hten evenly the three upper round head screws.

SPINDLE CLUTCI] CONTROL LHY-FR SP-JIJ"FTMFNT

To re-ad.just the spindle control lever, first loosen the stop
screw lock nut, then the stoP screw.

Raise the control lever to its neutral (up) position (detent
pin engaged) ad.just the stop screw so that the lever will not
go any higher, lock with the lock nut.

CARR I ER

I FT LEVER

LEVER, INDEX
PIN

STOP SCREW
r ./4-20 uNc x
3'/+ LG.
(SP I NDLE CLUTCH
IEVER )

8p"5

SH I FTER
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RAPTD RETURN ADJUSTMENT

If the boring machine;h;"iA' 6vei--f"if or"fresitate to ret,urn
to the top of travel when shift lever is lifted and latched,
the following procedure may be used to adjust return traverse
clutches.

1.
L.

.)

Run boring spindj-e down approximately 6" or more.
Loosen hori zontaL lockin€ set screw at top and back of
upper housing. (See below)
Find neutral position of shifting lever by rotating feed
screw, while engaging fast down lever. Neutral position
must have fast down lever fully engaged with fast down pin
at full depth in 500-1 clutch sleeve gear.
Pin in spring cartridge assembly should iust tnuch shift
lever, when shift lever is in neutral. Adjust by loosening
Iock nut and turning cartridge.
Adjust tumbler shaft so that clutehes do not chatter when
shift lever is in neutral. Clutches should start to ratchet
as the pin in the spring cartridge is raised approximately
1/32", when lifting the shifting lever. If clutches ratchet
after the pin is raised more than L/32" reset tumbler
lower, by turning vertical set screl\t inward, which will
result in a deeper engagement of clutches. If clutches
ratchet in neutral or before pin is raised L/32" reset
tumbler higher, by first backing off the vertical set screw
in the top of the housing, then force the tumbler up with
the shift lever.
Tighten loching set screw to
that adjustment has not been
screw,

LOCKING SET
IN REAR OF

SCREW

GEARBOX ADJUSTING SET
ADJUST CARTRIDGE SCREW

LOCK NUT

PIN JUST TOUCHES
IN NEUTRAL POSITION

TUMELER
ASSEMBLY

SHIFTING LEVER

SHOWN IN

NEUTRAL POSITION\

MUST HAVE 1/64 MIN GAP

WHIN HELD IN FEED OR

RETURN TRAVEL.

4.

5.

LATCH
POSITION

6. reloch sliaf t. Check to see
changed by the loeking set

SPRING CARTRIDGE
PIN

I
ADJUST

I
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BELT REPLACEMENT AND ADJUSTMENT

B"F""LT F--BM^O-VAL
Run spindle RPM up to it's highest speed.

C..,'A"p.TIOl:{: Disconnect aIl power bef ore proceeding.

Remove the shroud by removing the six round head screlis and
three rubber gromets. Remove the four hex head cap screws in
the motor rnounting plate.

Carefully lift the motor straight up. Care must be taken when
removing the motor because the upper half of the pulley must
slide out of the lower half at this time and can bind.

Remove the RPM sender and it's mounting bracket from the
housing bearing carrier by removing it's two round head
machine screws.

Slip the belt over the lower half of the drive pulley. (Before
removing the driven pulley, note the height of the lower hatrf
of this pulleyr so it can be replaced in the same place.
Loosen the drawbolt located on top of the proximity wheel and
tap lightly on the bolt to loosen it's collet. Fold the belt
around the puIley.

Remove the driven pulley assembly and belt, from the motor
gear housing. Place a wooden wedge between the pulley faces to
keep them open, Then remove the belt.

BELT INSTALLATTON

pA!JT.LQ}J: Disconnect all power before proceeding.

Use a wr:oden wedge to open the pulley assembly (care must be
taken not to damage the pulley faces ) . Fold the belt around
the driven pulley. Slide the driven pulley, and belt, onto the
pinion shaft and set to old heieht. Tighten collet bol-t to 1I2
inch lbs. (10 ft. lbs.) or flatten the belleville washer,
which indicates when the proper torque is applied.

NpTF: Leave a min, I/76 gap between hub of the driven pulley
and the top of the driven pinion shaft flange.

Slip t,he belt over the lower half <lf the drive pulley.
Carefully lower the motor and upper half of the drive pul1ey
into the lower half of drive pulley, extra care must be taken
to iine-up the key in the lower half. Secure the notor
mounting plate to the inotor gear housing with the four hex
head screws.



CHECX BELT ALIGNMENT

Rotate the PulleYs and see
1/gZ) to the top surface of
base upper deck. Adjust the

-49 -

if the belt runs Parallel (within
the motor gear housing, or main
driven pulleY if not correet'

NOTE:

llp-Tp"F F-IJL i'-S"Y. LI"AL H. R-Ell"o-yAL"
Reduce spindle RPM to its lor+est.

^C"41{TIp"l1: Disconnect al} power before proceedinA'

Remove the four hex head. cap screws in the motor mounting
plate. carefully lift the motor straight up. care must be

taken when removinEl the rnotor because the upper half of the
pulley must slid.e out of the lower half al this time an can
bind,

Remove the upper half of the drive pulley from the motor
shafb, by loosenine the drawbolt located on the bottom of the
rfrive pulley, tap lightly on the bolt to loosen it's collet.

I:l,o_To_R_P-pL!-nY-"i{"AhA.I}"r"STAI,-f-A-TroNSlid.e the spacer a"a*p"ffJy ndiff onto the motor shaft until
the spa{rer touches th; step in the shaft. Tighten the collet
bolt to IIZ inch lbs. (10 lt.fUs.) or flatten the belleville
washer, which indicates when the proper torque is applied.

carefully lower the motor and. upper half r:f the drive pulley
into the lower half of drive pulley, extra calte must be taken
toline-upthekeyinthelowerhalf.Securethemotor
mountingi pt"t. to the motor gear housing with the four hex
head screl^7s.

If case vj-brates severely or i-f belt does not run all
the way out on pulleys in high and low RPM or if the
full speed range ( 100-600 rpn) is not being achieved,
check belt alignment.
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VARIABLE SPEED DRTVE ADJUSTMENT

If the spindle speed inereases before it slows down, when the
slow speed button is pressed, the following adiustment
procedure nay be used to correct the situation.

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

First remove the rear cover from the back of the spindJ-e base
by removing its four screws,

Locate the regulator inside the back of the spindle base, the
valve with the knurled knob. Turn this knob all the way out'
then turn it in until you have 65-?0 lbs. of air pressure or
until the time for an increase in speed, from 100 RPM to 600
RP|{ is approximately 17 seconds.
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R, P, M, SENDER ADJUSTMENT

REMOVE SHROUD FROM MOTOR GEAR HOUS I NG. CHECK CLEARANCE BETWEEN PROX I M I TY

\/\/HEEL AND SENDER, CLEARANCE SHOULD BE l/16" , lF NOT ADJUST THE CLEARANCE

8Y MOVING THE NUTS OF THT SENDER ON THE MOUNTING BRACKET.

@

N

/'-T--\
--1-r-)-\l/v

ADJUST I NG

NUTS
MOUNT I NG

BRACKET

HOUS I NG BEAR I NG

CARR I ER
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PULLEY ACTUATOR CYLINDER - REMOVAL AND DISASSEMBLY

RFM-O_-V-AI-,

Remove the motor assembly as d.escribed in belt removal ' Lift
the belt over the lower hatf of the drive pulley and move to
the side. Remove the rear cover by renoving the four round
head cap screws.

Remove the four bolts hold.ing end cap mounting plate to
spinclle basen lower plate,out of the way. Remove flow control
.r*l.r* on lef i rear =ide of spind.le base by loosening j t's set
screw.

Disconnect air line F1, and R1,(and c1 on older machines) at
cylind.er. (see illustration belor^i on how bo disconnect lines
from this type of fitting.) Remove the (3) cylinder mounting
socket head. screws. The rtArr screr^I in the center front position
of the motor gear housing and the 2 120 degrees away from it '

Lower the pulley actuator cylind.er out of the bottom of the
motor gear housj-ng and remove from the rear' C..AII-T'I9}*'{: Cylinder
is heavy and witl drop when set screws are removed'

p"xL"Illp"F"F. D"ISASF-E-MP"L-Y the bortom of the lockRemove three flat head socket screws ln
d,rum. Lift the lower half of drive pulley and piston,out of
the top of the cylind.er. Remove the three sochet head cap
screws in the "yiin4*". 

Disassemtrle the cylinder, lock piston'
and lr:ck drum f rorn the lock housing. Remove pulley and bearing
by pressing bearing out of Piston'

NOTE: Care must be
;hJn reassernblin€.

COLLET

TUB I NG

SEC, PULL

LEGRIS TUBE FITTINGS
TO D I SCONNECT

TUB I NG FROM LEGR I S

FITTING - PUSH

COLLET WI TH A

SCREWDR I VER THEN

PULL TUB I NG.

TO CONNECT TUB I NG

TO LEGRIS FITTINGS
JUST PUSH TUBING

INTO FITTING'
NOTE - TUB I NG MUST BE

ALL THE WAY IN TO

SEAL TUBING, FIRST
PASSED A GRIPPING
R I DGE THEN THRU AN O_R I NG,

taken not to dama€e any of the t?O'r rings

REAR COVER

MOTOR GEAR

HOUS I NG

CYL I NDER

SP I NDLE

END



CAUTION:

NOTE:
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EXpFSSI]aF IroAD"g

Disconnect all electrical and air power to boring
machine before attempting any repairs.

If excessive loads are imposed on your boring machine
the following occurs.

THRUST OVERLOAD

rf an excessive thrust road of approximatery 3r000 pountJ-s is
irnposed on your F-4vB machine spindle the threads of the nut(500-41, section A-A, HAND FEED) will shear. This load could
typically occur by either rapid traveling or feeding the
spindle into the top of the block. This accid.ent could happen
with the spindle either rotating or stationary.

The effect of thi.s wirl be for the motor to continue to run,
with no feed or down travel. rf the machine continues to run
in down travel, the drive sprine will be completely pulled" out
of mesh and feed screr^r will not turn. A spare nut, b00-41, is
provided in the tool box, in the event an exeessil'e load
occurs.

p-I$"AF",F-E"MP*-y 
. l:iECE-ssARy FoR REPLACEMENT rs :

i ; R;mo;e-tne'"siril;H"-is02-"5"b:5'1,{l;^b; removins it, s six round
head screws and three rubber gromets. Remove the two snap
plugs, in the spindle base, covering the access holes to
the hand feed bracket screws. Remove the two socket head
cap screws to the hand feed bracket ( 502-35-30 ) . Remove the
twr: socket head cap screws in the cap (502-SS-42), which
are closest to the cover ( 500-96-? ) . Lift bhe hand feed
bracket, along with the cap attached, out of the way. Turn
or:t (counter clockwise) the bevel pinion (S0Z-Bb-?g). Be
careful not to lose the two thrust washers (100-19),
beneath the bevel pinion. Remove the four countersunk
screT.{s and the housing bearing carrier (b02-3b-13} .

Z, Raise the assembly, hold in the rapid down lever
(502-27-71), while hand rotating the feed screw counter
c]-ockwise. This will raise the lower assembry out of the
spline" Remove the retalning ring (506-10), and press feed
sleeve assembly (502-35-1?,), off bearing (S00-74). Back out
sel screw from brr:nze thrust nut (500-41) and screw off
nut. On reassemble, be sure to replace the ret,aining ring
t+ith the bevel side upr and make sure you bolt the hand
feed bracket back in plaee r+ithout bind.ing the gear action.
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l,I"E c- iI Al$ I "c s lr, r A I L,"iJ R n p_ lJ F_ r o^ 

^o-yE_F"L -o_A 
D"

Rotary deceleration loads which stall the motor will cause the
motor overload protection tcl drop out and can be corrected
sirnply by pressing the reset button in the rear of the
machine.

REMOVAL OF MOTOR ASSBMBLY

C_A]rlT.I_O_l{: Disconnect aIl electrical and air power to boring
machine before attemptin€ any repairs.

Remove the four hex head bolts from the rnotor mounting p1ate,
and carefully lift motor straight up. Care must be taken when
removing the motor because the upper half of the pulley must
slide out of the lower half at the same time and can bind.

Loosen collet bolt, located on the bottom of the upper hatf of
pulley, and tap lightly to loosen collet, and remove pulley.
Remove the four socket head cap screws from the bottom of the
motor mounting plate and remove p1ate,

l{p"T.H: To reassemble reverse the above description and read
carefully the section on belt installation and
adjust,ment.

DISASSEMBLY OF MOTOR GEAR HOUSING

l{.p_T.F": Motor and motor gear housing may be removed without
disassembly of upper housing and feed screw.

1 . RFM_O-_V_S*L, p"{. .HAN"_D"'. nF"F-_D"....i{p_g-s-$I"F ( sect i- on A-A )
Remove the shroud(502-35-31,{), by removing it's six round
head screws and three rubber gromets.

Remove the two snap plugs in the spindle base, covering the
access holes to the hand feed bracket screws. Remove the
two socket head cap screws to the hand feed bracket
(502-35-30). Remove the two socket head cap screws in the
cap (502-35-42J, whi-ch are closest to the cover (500-96-7).
Lift the hand feed bracket, along with the cap attached,
out of the way.

Turn out (counter clockwise) the bevel pinion (502-35-29).
Be careful not to lose the two thrust washers (100-19),
beneath the bevel pinion.

Remove the four cr:untersunk screws and the housing bearing
carrier (502-35-13). Lift out feed screwr or if upper
housing is still intact, hold j-n rapid down lever
(502-27 -17l, and rotat,e f eed screr.I (502-35-13 ) counter-
clockwise until feed screw is clear of motor gear housing.
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D.i,g.qqs-q54bl-y of l1ot.o1 G-eap H_ou9ine,. conl._t
2, REMOVAJT oA FF-ED- SL-E*EV:E +ND B."FAFINfi (Section A-A)

Remove snap ring ( 506-10 ) , and press sleeve assembly
(502-35-i2 ) of f bearing. Back out socket set screi"r f rom
bronze thrust nut and screT,i off nuL' Bearing may now be
removed.

3. 8,E{py,AL or HgTpR GFAF..t"1oi,:sllip
To remove the motor gear housing, remove the six socket
head cap screws attaching the motor gear housing to the
spindle base { three screws located on left and three on the
right side of motor gear housing ) .

l$.pT.F.: In reassembly, motor gear housing alignment must be
checked after screw sleeve is in place before the
motor gear housing screws are permanently locked.
Use surface plate over feed screw and spindle to
establ-ish si-de to si-de alignment. In-out alignment
must be within .003" and can only be done by
measuring.

4. RF-tfO^YAl,- -o-"F D-RIYFI$ .F_lrll,L,E-Y(Section B-8, Motor Gear Housing)
Assuming motor is already removed., Slip the belt under the
lower half of the driven pulley. Loosen the collet bolt
located on top of the proximity wheel (503-4i-35) and
liehtly tap on the bolt, to loosen it's collet. Remove the
driven pulley assembly and the belt.

5. BF-MAYA,I,- .O.F
s;;- ;ae; 5 3
dJ- sassembl.y

6. MorpR."GEAR
Hous ing )

AIR ACTIJATIhIG CYLINDER' "roi'-p"iref"""actu;t;;;ylinder removal and
. See pages 75,76 &. 77 for illustrations.

HOUSING DISASSEI'IBLY (Section B-8, Motcr Gear

To disassemble the motor gear housing, remove eight socket
head cap screws, and the screw plug located in the middle 

'bottom of the lower gear box (502-35-8). Remove tire
retaining ring (6059) frorn the driven pulley pinion
(502-35-7A). Remove the retaining ring (502-i0-16) and
thrust washer (502-35-9) from the feed screw drive gear
(5A2-35-4). Tap both gear and pinion lightly with mallet
and the lower gear box r^iill separate from the motor gear
hous ing .

Finion shaft ( 502-35-5 ) wi
be tapped out through the
lower gear box.

t,h micarta gear (502-35-6A) may
center hole in the bnttom of the

.\PTF: If it should become necessary to remove t,he upper
bearings (500-60 or 502-35-14) from the motor gear
irousing. Be careful not Lo iose the preJ-oati
springs Iocated rrnder them, and reassembie with
the preload springs stacked .in l-he same m&nner.
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p-IsAS-pF"llF"lrX 

-o-A HRR#R tl"pq$ ING
Al{p- $PI }ID-.LH RSllo-yAL

Remove cutter head, centering rod and draw bar, Remove
centering housing by removinEi its four screws. Remove
502-10-lL knob by removing its screw. Note: reft hand" thread
Remove 600-18-2 knob by rereasing socket set screw. you maythen remove the draw tube. unscrew the spindle clutch lever
stop pin.Raise the lever to the extreme top, which wirl allowthe removal of the countersunk screw, and lever assembly.
Remove capscrew to disassemble trip lever b00-3sA. Remove 6screws holding upper housing secti-ons together and. lift offthe upper Iid, 502-9-14C.

Shift 1ever, 500-38D, wi
500-25 upper fast return
clutch (and key) 500-3,
spring) 500-14, (be sure
sleeve gear, 500-1, feed
with its thrust washer.

th spring may be removed along
gear with plunger and spring,

Remove ball bearing (with take
spring is reassembled properly
nut, 500-2, and feed gear 502-

with
spindle
up
)'
10-12A

Remove the snap ring 502-10-16 from the two speed. feed. shafts,upper feed drive gear 5a2-10-8A, thrust washer s0L-21, lower
feed drive gear, 502-10-gA, then remove the retainer,
502-9-15, bend lockwasher, now press the feed. shaft and gear
502-10-L0, out of bearing, S00-?4.

rf the bar is in a vertical spindle positionr w€ suggest you
place something under the spindle nose to prevent inner
spindle from falling out and then remove s00-b spindte nut.
Nut can be started off through adjusting access hole and. then
hand turned. Now drive gear 503-6-1, may be worked off alongwith 500-4, spacer, woodruff key and two Belleville washers
502-9-72A. Inner spindle may now be removed.
Press off tapered rorler bearing s|z-g-67. when reassembring
make sure cone and cup are solidly seated. against their
shoulders.

NOTE: Do not hit or damage bearing case

Press off barl bearing 502-g-7zB out of outer spindle.
NOTE: Direction of thrust and reassemble the same wav

Hex cap screws in upper housing shourd be removed and housing
may be driven off spindle. Heat on housing wirr simplify
removal of this sweat fit.

Lif t, off of feed screw.

Nut should be removed from 500-29 shaft and shaft pressed" out
with gear.



DISASSEMBLY OF UPPER HOUSING &
- 58-
s-p"{ "]'-t"p_"L"E . RE."l$o_vAi,, . _c_QN : r

500-? long gear with
along with oi1 seal.

radial and thrust bearings may be removed

N"q.TF": on reassembly, thrust bearing has one race with a srnallI.D. which is mounted "Up" in gear housi_ng.

Extreme care should be taken when removing long gear out ofseal or seal out of housi-ng. sear is fragile and. garter springwill come out easily. when reassembling, open seal as long
E;ear is pushed in to prevent garter spring from snapping out.

p"p"Mtfp.l$ p"AgsF"s 9"F TS--o_HF"LF

(POOR FINISH, INACCURATE HOLES, EXCESSIVE TOOL
BIT HEAT, EXCESSIVE TOOL DRAG LINES, ETC.)

The great majority of these probrems are a result of tool bitsharpening. check to make sure tool bj.t "B!, land is of properwidth, r+ith keen sharp faces and that the top of the bit isfree from flaws, with original rake angle and smooth fi_nish.Frequently, a minute f law, not visibre to the naked, By€r r+i11prevent a fine finish.

rt is possible dirt or lubricant used. to clean outer spindle
may enter lower cutter, and the assembry contai_ning a chatter
dampening device. (502-z-4J), The result of this wourd be toencounter spindle chatter at bottom of bore, particr"llarly onlong bores.

clean the i-nside of this assembly extremely cautiously andthoroughly, leaving completely dry, Torerances on these partsare extremely close and much care should be used.

Holes with inconsistent patterns and excessive chipping oftool brits in i-nterrupted cuts at bottom of bore r"L-r",indication of a loose inner spind.le bearing.
A loose outer spindle bearing will not generally result intaper or inaccurate bores, but can allow spindle to d.rop slackin feed nut, resulting in a mark in the "ylind*r.
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502-27-33A
FUSE HOLDER

502-27-328
FUSE
FNM 8/10 AMP

I

I

I
I

I

502-1 1 -3P
ENCLOSURE
MOTOR STARTER

ELECTRICAI-
POWER SUPPLY

230 V

FOR SINGLE PHASE
OPERATION DO NOT
CONNECT LJ & T3.PANEL N4OUNT

STYLE

502-27-32J
FUSE BLOCK

5A2-27-32H
FUSE
MDA 8/10 AMP

502-1 1-218
FILTER

AIR SUPPLY
(100 PSr)

502-1 1 -JR
MOTOR SIARTER
2O8V /24Ov

502-27-26
MANIFOLD

502-1 1 -8
GAUGE RE

BU

13/ 1o

-: t5
ip

SET I
TTON -J

02-6- 8
o'ELBO 3/4"
02-2-26C
USHING

502-27-18
PRESSURE
REGULATOR
(es-1oo PSr)

CAUTION
DISCONNECT POWTR

SOURCE BEFORE
SERVICING

502-'11-11
3/4" SEALTITE
CONDUIT

FOR 
.I1' 

TYPE
HEATER ELEMENT

STE BACK OF THE

MOTOR STARTER
ENCLOSURE COVER

POWER SUPPL'T PAN]tL
F_ 4VB
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503-41 -34
SENDER

502- 35- 1 C
SPINDLE BASE

502-35-34A
TACHOMETER

I-
11-22

I

__i

502-2-16
START
BUTTON
(cREEN)

502-2-16
STOP
BUTTON
(RED)

FOR SINGLE PHASE
OPERATION DO NOT
CONNECT L3 & T3

GROUND

502-27-33A
FUSE HOLDER

502-27-323
FUSE FNM
a/ro nur

i r502-11-3P
l/ ENCLosuRE
i. MOTOR STARTER

502-27 -32J
FUST BLOCK

502-27-32H
FUSE MDA
8/10 AttlP

502-1 1 -3R
MOTOR STARTER
2O8V /24Ov

GROUND

230 V
3 PHASE
POW[R

RESET BUTTON
F_ 4VB

WIRING DIAGRAM

PANEL MOUNT
STYLE

L1 t2 L3

T1 T2 T3
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502- | -79
AIR CYLINDER

,,V,, 
F I XTURT

PNEUMAT I C CONTROL

CIRCUIT DIAGRAM

5 I 4-2-65
VALV['502-t -79

AIR CYLINDER

502-27-t7
REGULAT

,,V,, 
F IXTURE

502- | -55
VALVE

(z REO'D)

AIR BEARING
EXHAUST

AIR BEARING
EXHAUST

AIR BEARING
EXHAUST

5t +-?-62
F'LOW

CONTROT

VALVE
(6 REO'D)

A I R SUPPLY
FROM BOR I NG

MACH I NE
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CENTER I NG

ROD ASS,Y

I NNER SP I NDLE

DRAW TUBE

OUTER SP I NDLE

502-9-67
BEAR I NG LOWER

BEAR I NG

TOWER

BEAR I NG

CARR I ER

2-35-55
OUTTR
SP I NDLE
NUT

50J- I 2-4
SQ, RING
( sPR I NG)

502-J5-s2B
WIPER

503- I 2-3
SQ, RING
WIPER

503- r 2- |

FELT O I LER

s02-9-68
OIL SEAL
( I eeeZ)

RETA I NER

F_4VB
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RITAINING RING
BEVEL SIDE UP

EnnJUU_YO-/ U

COVIR

502-35-42
CAP

502-27-2t A(8" 1c,) sroP
ROD (SHORT)

502-27-2tB
( I 4" LG, ) sTop
ROD (LONG)

500-96-3C
SIT SCREW

500-98
HANDLE
ASS 

,Y

SP I NDLE

BASE

500-94
BEVIL GIAR

502-35-56
FTTD SCREW

502-35- r 3

HOUS I NG

BRG, CARR I ER

r00-t9
THRUST

502-35-30
MOUNT I NG

BRACKET

WASHTR
(2 REO'D)

50t-:- r0
RETA i I! ING

R ING

500-7 4
BEAR I NG

#504

5ilil -4 t

BRCNZE

THRUST

NUT

502-35- r 2A
F IED
SLEEVE

s02-35D
MOTOR

GEAR HSG

502-35-29
BEVEL PINION \*502-35-4

FEtD SCRTW

DR I VE GEARSECT I ON C_C
HAND FEED

F_4VB

ASS 
,Y



_ i-q

600-17-lA
CENTER I NG

502-27-22
KNOB

502-8-32
DR I VE GEAR
CENTER I NG

500- I 3-2
ADJ. SCREW

(3 REO'D)
(BACK FEED)

s02-35-56
FEED SCREW

JUU- I J

BEAR I NG RETA I NER

500- r 4
SPR I NG

500- I 8
BEAR I NG

500-2
FEED NUT

500- |

CLUTCH SLEEVE GEAR

500-2-4
WOODRUFF
KEY NO.6 I

LOCK I NG SCREW

501-l8A
SPR I NG WASHER

502-t z-l
SH I ELD

600-t7-2
SPACER

600- r 8- I

UPPER KNOB

500-388
SH I FT I NG LEVER

600- I 8-2
LOWER KNOB

502-9- | 4C
HOUS I NG

500-3
CLUTCH

500-3- I

KEY

SEE PAGE
PLUNGER ASS,Y

501-19
COVER

500-5
ADJUST. NUT

503-6- |

DR IVE GEAR

500-4- |

WOODRUFF
KEY NO, 9 I

500-4
SP I NDLE SPACER

502-9-728
BALL BEAR I NG

SEE -
DETA I L-X

s0?-9-70
INNER SPINDLE

600- I 9A
DRAW TUBE

LOCK NUT
(3 REO'D)

300-35
KEY

300-37
TUMBLER ASS,Y

300-39
PIN

500-29
SHAFT

500-J3
SPR I NG

500-25
FAST RETURN

500-26
FAST RETURN

s00- I 5

GEAR

GEAR

THRUST WASHER

502-t o-l 2A
FEED DR I VEN
GEAR ASS,Y

500-7
LONG GEAR

500- I I
BEAR I NG

500-20
THRUST BEAR ING

500-J2
KEY

500-56
SEAL

500-96-8C
UPPER RETA I NER
FEED SCREW COVER

ROD

502-9-69A
OUTER SP I NDLE

500-96-7C
COVER

SP!NDLE SPACER

502-9-72A
BELLEVILLE
WASHER
(2 REQU|RED)

INNER SPINDLE

SECT I ON A-A
UPPIR HOUS I NG

OLD ST'/LE

DETAIL X

SPINDLE



50t-t8A
SPR I NG WASHER

502-t2-l
SH I ELD

500- r 3-2
ADJ. SCREW

(3 REa'D)
(BACK FEED)

LOCK NUT
(J REo'D)

300-35
KEY

-tJ
RETAINING
RING

ROD

SECT I ON A_A
IJPPER HOUS ING

502-27-22
KNOB

502-35-56
FEED SCREW

500- I 3
BEAR I NG RETA I NER

500- I 4
SPR I NG

502-E-32
DR I VE GEAR
CENTER I NG

SEE PAGE 45
PLUNGER ASS,Y

500- I I
BEAR I NG

500-2
FEED NUT

500- |

CLUTCH SLEEVE GEAR

500-2-4
WOODRUFF
KEY NO.6 I

LOCK I NG SCREW

300-37
TUMBLER ASS,Y

300-39
PIN

500-29
SHAFT
<nn-? i
SPR I NG

500-25
FAST RETURN GEAR

500-26
FAST RETURN GEAR

500- I 5
THRUST WASHER

502-t0-r2A
FEED DRIVEN
GEAR ASS,Y

500-7
LONG GEAR

5Cr0- I 9
BE:AR ING

500-20
THRUST BEAR I NG

300-32
KEY

500-56
SEAL

500-96-8C
UPPER RETA I NER
FEED SCREW COVER

600-t7-?
SPACER

600- I E- |

UPPER KNOB

500-3EB
SH I FT I NG LEVER

600- r 8-2
LOWER KNOB

502-9- l 4C
HOUS I NG

500-3
CLUTCH

500-3- |

KEY

50r-r9
COVER

500-5
ADJUST. NUT

503-6- |

DR I VE GEAR

500-66A
HYPRO KEY

500-4
SP I NDLE SPACER

502-9-728
BALL BEAR I NG

SEE DETAIL X

502-9-70
I NNER SP I NDLE

600- I 9A
DRAW TUBE

500-t7-tA
CENTER I NG

500-96-7C
COVER

BEARING

RETAININC
RING

502-9-698
OUTER SPINDLE

INNER SPINDLE



* 7L

502-8-6
RETAINING SCREW

502-1 0-1 1

SHIFTER KNOB

502- 35- 56
FEED

SCREW

500-1 3
UPPER BEARING

RITAINER

500-1 4
BEARING TAKE-UP

SPRING

500-1 8
UPPER BEARING

500- 2
FEED NUT

500-1
CLUTCH,

SLEEVE GEAR

500-1 5
THRUST WASHER

502-10-124
GEAR ASS'Y

FEED DRIVEN

500-7
LONG GEAR

500-1 9
BEARING

s00-20
THRUST

BEARING

502-1 0-1 8
LOCK WASHTR

502-10-17
LOCK NUT

500-56
SEAL

502-1 0-6
SHAFT, ACTUATOR

1 00-1 I
WASHER

502-2-93
PISTON SPACER

502-10-7
KEY

502-1 0-1 6
RETAINING RING

501-21
THRUST WASHER

502-1 0-8A
UPPER FEED DRIVE
GEAR

502- 1 0- 9A
LOWER FEED
DRIVE GEAR

500-66-1
SPRING, INDEX
PIN

502-1 0-1 0
FEED SHAFT &
GEAR

502-9-1 4C.
UPPER HOUSING

500-74
BEARING

s02-9-15
RETAINER

TWO_SPEED FEED

502-2-1 9P-rcAP ...

502-2-19D
SPRING

s02-2-197
PLUNGER

PLUNGIR DETENT ASS,Y

502-2-1 9S
CARRIER

502- 2- 1 9E
JAM NUT

PIN TYPI
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502-8-32
DRIVE GEAR

700-6-5
PIN, ROLLER KEY

502- B- 30
COVER, GEAR HOUSING

502-8-32
DRIVE GEAR

502-8-34
SHAFT

502-8-28
GEAR HOUSING
SUPPORT

502-8-31
MICARTA IDLER

GEAR

502-8-2s
GEAR HOUSING

SEE DETAIL-G
SPINDLE

CLUTCH CONTROL

STE DETAIL_W
FEED LEVER

CENTERING CONTROL
VIEW P_P



500-25
UPPER FAST
RETURN GEAR

500-26

ADJUST I NG SCREW

- 73

SICT I ON Z-Z

300-37
TUMBLER ASS,Y

J00-39
PIN

500-J3
SPR I NG

500-2 9

FAST RETURN

GEAR SHAFT
(wrrH ruur)

LOWER FAST
RETURN GEAR

500-40-2
SPR I NG
CARTR I DGt
PIN

500-40-4 -
RETAINING
R ING

500-40- |

SCRCW BODY
SPR I NG CARTR I DGE

500-35-2
P I VOT SCREW

500-J5B
TR I P LEVER

500-35- |

TORS I ON
SPR I NG

50r-5
KNOB
(2 REO'D)

500-40
SPR I NG
CARTR I DGE
ASSEMBLY

500-40-3
COMPRESS I ON
SPR I NG FOR
CARTR I DGE

500-388
SHIFT LEVER

500-5JA
SH I FT I NG LEVER
COMPRESS I ON
SPR I NG

500-J4A
-5OO-34-IA LATCH SCREW

rR I P LEVIR
SCREW VNUI502-9- | 4C

UPPER HOUS I NG 500-34-2
NUT

DETAIL F
(FrrD LrvrR )
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500-66- |

SPR I NG

502-35-60
L I FT LEVER

502-35-59
LEVTR, I NDEX
PIN

503-7
SP I NDLE CLUTCH
ARM

DETAIL G

SP I NDLI CLUTCH CONTROL

STOP SCREW
I /+_20 UNC X
3'/+ LG,
(SP I NDLE cLUTCH
IEVER )

500-3r-lD
CARR I ER

300-3s
SH I FTER KEY

''7\,W

502-35-58
INDIX PIN

502-8-53
LEVER ARM

LOCK I NG

SET SCREW

LOCKING PIN

500- |

CLUTCH
SLEEVE
GEAR

500-30-6
RETAINING

l+T
*
500-30- I

500-30-J
PIN

*

ING

502-27-t 0

LTVER

SECT I ON T_T

542-27-t t

RAPID DOWN LEVER

ASS,Y

500-30-5
SPR I NG

*
502-27-9
P I VOT ARM

DETAIL - D

RAPID DOWN ASS,Y

R ING

L>.'
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502-35- I 8A
LOCK P I STON

502-6-26
O-R I NG

502-35-22
O_R I NG

502-35-76
SPACER

50J-4 I - |

DR I VE PULLEY
503-4 I -2 I

MOTOR MOUNT I NG

PLATE
502-35-47
BRG, ADAPTER

502-3sD
MOTOR GEAR HSG,

503-4 r -3
BELT

503-4 r -5
BEAR I NG

502-35- r 5A

P I STON

5oz-35-2t
U-PACK I NG SEAL

502-35- r 6

CYL I NDER

502-35-53
O-R I NG

o?-35- t7 A

IOCK HOUS I NG

502-35-41 A

REAR COVER

3/t6 DtA X

3/+ LG

DOWEL P I N

502-35-20
U_PACK I NG

SEAL:
502-35- I 9A

LOCK DRUM

L- st +-z-az
FLOW CONTROL

VALVE

F_4VB VAR i ABLT SPTID PULLIY
ACTUAT I NG CYL ! N]D[R

(olo srYLE wirH J A tR L lNrs)

L.or-.r-, .
SP I NDLE BAST

507-6-3C
MOTOR

t-t /2t1P , 230/460v
J PHASE

I 725 RPM
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502-35-76
SPACER

502-35-1 5D
PISTON

50J-41 -1
DRIVE PULLEY

503-41 - 21

MOTOR MOUNT.
PLATE

503- 41 - 3
BELT

502-35D
MOTOR GEAR
HOUSING

502-35-47
BRG, ADAPTER

503- 41 - 5
BEARING

502-35-1 8F
LOCK PISTON

502-35-1 7C
LOCK HOUSING

502-35-41 A
REAR COVER

-3/16 DlA. x
3/4 LONG
DOWEL PIN

503-41-12
BELLEVILLI
SPRING
(12 REQ'D)

502-35-1 6D
CYLINDER

s02-35-22
O_RING
(2REO'D)

503- 41 - 53
O_RING

502-3s-1 8E
LOCK RING

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

s02-35-1 C

SPINDLE BASE -
502- 35-1 9D
LOCK DRUM

F- 4VB VARIABLT SPttD PULLEY
ACTUATING CYLINDER

(NEW srYlt wlrH 2 AIR LINES)

507-6-JC
MOTOR
1-1 /zHP, 23o/+6ov
J PHASE
1725 R.P.M.
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*TOOL HOLDERS

PART
N0,

LG. BORE
RANGE (DtA, )

502-25R 2. t25 2,875-3.375
502-258 2, 500 3, t25-4. r25

502-25A 2.875 3,875-5.000
502-25D 3.312 4,875-6,000

502-258 3,750 5,625-6.625
502-25F 4 .250 7 . t25-8,125

50 I -70
LOCK SCREW

TOOL HOLDER

TTOOL HOLDER

502-25- |

TOOL BIT
LOCK I NG SCREW

TOOL BIT

200- | -6c
SPR T NG( t-7/ t6"LG, )

200- I -6D
sPR r NG (3/4"LG,)

502-2-43C
COUNTER WE I GHT

600-3 r -28
CUTTER HEAD

BODY

600-3 r -5
LOWER CENTER I NG

F ! NGER RETA I NER

g

ffi

600-3 I -3
CUTTER HEAD
CAP

r00-rA
SPR I NG, LOCK
TOOL HOLDER

#r0-24NC X t-3/+"LG.
SOCKET HEAD CAP SCREW

( 3 REO'D )600-3 I -4
CENTER I NG
P IN ION

ht-
\ cnurtoru, vERtFY srYLE oF

PRODUCT I ON CUTTER HEAD BY

MTASUR I NG I TS OVERALL LENGTH.
THE LENGTH OF TH I S STYLE
CUTTER HEAD SHOULD BE 4-t5/t6'

PRODUCT r ON CUTTER HEAD #2 ASS'Y
600-8-4G W/TOOL I NG

6oo-8-4H w/our rool I NG

CENTERING FINGERS

2,875-4,062200-2 t -38
3. r 25-6,000200-?l- |

5,000-8.250200-21-2

502-Z-85
I NDEX SCREW
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1i

I
i

NOTE:
USE WITH MICROMETIR
ASSEMBLY 9OO_2_5

501-70

502- 8- 1 4
ADAPTER

502-8-21
KEY

502-2-85
INDEX SCREW

502-2-43
COUNTER
WEIGHT

502-2-44
CENTERING
PINION

Ena a AaJVL- Z-+L

LOWER
RTTAINER

PRODUCTION CUTTER HEAD
600-8-4

OLD STYLT

LOCK SCREW
TOOL HOLDER

502-25-1
TOOL BIT
LOCKING
SCREW

TOOL BIT

200-1 -6C
(1-7 /16)

200-1 -6D
(3/4)

SPRING, TOOL
BIT

502-2-45
UPPER
RTTAINER

dtr
N/NJg

TOOL HOLDERS

502-25C 2.875-3.625
5A2-258 3.125-4.125
502-25A 3.875-4.875

5.750-5.750
502- 25E s.62s-6.625
502-25F 7.125-8.125

'-d

CENTERING FINGERS

2.875- 4.500200-21-
200-21-1 J.125-6.000

5.000- 8.250
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r
t
t

)
r

NOTE:
USE WI TH
ASSEMBLY

M I CROMETER
900-2- I r

502-9- r B
SHANK

502-9-6A
COUNTER
WE I GHT

502-9-28
CENTER I NG

RETA I NER

502-9-5A
CENTER I NG
P IN ION

UPPER
F I NGER

502-25- |

TOOL BIT
LOCK I NG SCRTW

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

IOOL BIT

502-9-38
CUTTER HEAD

50 I -70A
SCREW, LOCK
TOOL HOLDER

502-9-4
CAP

r00-rc
SPR I NG, LOCK
TOOL HOLDER

TOOL HOLDER
(DA STYLE)

STUB BAR
.E75 DlA, x 8 STROKE

502-9
OPT I ONAL

TOOL HOLDERS

RANGE (D I A.

2 ,250-3 ,250
I 99-94 3 .250-4 .250

CENTERING FINGERS

PART
NO,

LG. CENTER I NG
DIA.

200-t2 I ,750 r .875-3,500
200- r 0- |

t l2c, 2,3t2-4. t25

t?
\



NOTE:

USE WITH MICROMETER

ASS'Y #900-2-2

502-25-l
TOOL BIT
LOCK I NG

SCREW

TOOL BIT

502-2-4+A
CENTER I NG

P IN ION

50 I -70
LOCK SCREW

TOOL HOLDER

200-l-6c (t-7/t6)
200-l-6D (3/4)
SPRING TOOL BIT

600-20-9
COUNTER WE IGHT

600-20-3
UPPER

CENTER I NG

F I NGER

RETA I NER

600-20-2
CUTTER
HEAD

600-20-5
CLAMP SHOE

600-20- r

CUTTER
HEAD

CAP

t00-rA
TOOL LOCK

SPR I NG

TOOL HOLDER
DA STYLE FOR
HEAVY DUTY
CUTTER HEAD

d
g g g BLrNp H'LE currERq) ,V. HEAD ASS,Y HEAVY DUTY\.jr@

600-20
(opr r 0NAL)

CTNTERING FINGERS

PART

NO, LG.
CENTER I NG

DIA
600-20-6A 3, 062 J,250 - 6,000
600-20-68 4 .625 4,750 - 9,000

RANGE (DtA, )

6,500 - 7.

0 - 9.87s



NOTE

USE WI TH M I CROMETER

ASS'Y # 900-2-t I

502-2-t9
BALL PIN

502-25-l
LOCK SCREW

TOOL HOLDER

502-8-2 I

KEY

600-8-7
BODY

600-8-6
CENTER I NG

PINION

100-tB
TOOL LOCK

SPR I NG

r 00-83 r 200 cc
t00-83-r t300 cc
r 00-83-2 r 500/ r 600
r 00-83-3 (4 r | )
CENTER I NG BUSH I NG

STUB BAR

r.5 TO 4.1 DIA
X 3,, STROKE

600-8-8A
(oPT r ONAL )

600-5
CAP

FAC I NG TOOL

PART

NO. LG,
BORE

RANGE (D tA)

I 00-8 r 3,27 - 3.53
100-8r-l 2,28 1 q-( _ -( 77

I 00-8 I -J 2 .40 3,77 - 4.02

( oPT r oNAL )
SENTERING FINGERS

PART
NO. LG.

CENTER I NG

DIA.

200-26-l | .375 r,500 - 2,625
200-26-2 2, t25 2.625 - +, t25
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NOTI:
USt WITH MICROMETTR
ASS'Y #9OO-2-9

502-8-2 I

KEY

502- r 3- |

SHANK

502-9-6A
COUNTERWE I GHT

502-25- |

TOOL BIT
LOCK I NG

SCREW

200- | -6c
200- | -60
SPR I NG

TOOL BIT

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

502-t 3-2
CUTTER HEAD

502-2-85
I NDEX SCREW

502- I J-J
CUTTER HEAD

BODY

502- I 3-5
CENTERING PINON

502- t 3-4
LOWER CINTER I NG

F I NGER RETA I NER

IOOLB ''f
PRODUCT I ON STUB

BAR ASS'Y
502- r J

?.23 10 4.t DtA
x 6 LG, (Opr l ONAL

TOOL HOLDER
PART
NO.

LG.
BORE

RANGF /DIA \
50?-25H | ,656 2.250 - J,000
50?-25 t L844 2,375 - 3.375
502-25J 2,O94 2.875 - 3.87s
50?-25K 2.469 J.625 - +,625

CENTERING FINGERS
PART
NO.

LG.
CENTER I NG

D IA.
200-t 2 l .750 r ,875 - 3.500

200-t o-l 2. t25 2.3t2 - 4,t25



MICROMETER
SPINDLE

502-J0-2C
MIC ANVIL
(2-t /4)

M I CROMETER ASS,Y
900-2- r 5
6,0 - 8.0

PRODUCTION CUTTER HEAD

502-30-28
MI C ANVI L

(3-t /2)

502-25-l

TOOt-
BIT

200-l-6c (t-7/t6)
2oo-t-6D (3/4)

SPR I NG

50 I -J4-2K
M I CROMETER

SLEEVE

50 r -J4-2
M I CROMETER

HEAD

50 r -34-2
M I CROMETER

HEAD

50 I -34-24
M I CROMETER

SLEEVE

TOOL
HOLDER

PRODUCT I ON CUTTER HEAD

( FA-STYLE )



s02-30-2G
ANVIL ASS'Y 3"

t00-tJD
M I CROMETER SLEEVE

r 00- I 3-5
FRAME

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

t00-tJ
M I CROMETER

HEAD 50 r -34-7
OFFSET

BLOCK
900-2-r I

M I CROMETER

ASS'Y
r , s-+lT-sruB BAR

502-30-2F
ANVIL ASS,Y
(2-t /+)

50 r -34-5
FRAME

50 r -J4-5
FRAME

502-J0-2C
MIC ANVIL
(3-t /2)50 r -J4-2K

M I CROMETER

SLEEVE5Q I -34-2
M I CROMETER

HEAD

900-2- i 3
M I CROMETER ASS'Y

An-o,
3,25 BLIND HOLE

CUTTER HEAD

50 I -34-7
OFFSET
BLOCK

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

50 I -J4-7
OFFSET
BLOCK

M I CROMETER

SP I NDLE

50 I -34-2A
M I CROMETER

SLEEVE

50 I -J4-2
M I CROMETER

900-2-2
MICROMETER ASS'Y

2,9-6.0
],25 BL I ND HOLE

CUTTER HEAD
502-J0-2c -
ANV I L ASS'Y
(3- t /2)

OPT I ONAL
M I CROMETERS

HEAD
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sot - 68- 3
ADAPl ER

501 - 68-2
THD BELL

5o2-3-zO
D I AHOHD
VHEEL

sJ3 HOTORIZED SHARPENING UNIT
501 -56 (wt rHour rooL Ft xrunE)

SJSB HOTOR I ZED SHARPEN I NG UN I I
sor--esn 50l-55 wlTH RoTTLER TOOL HOLDER

Fr xruRE 50l -68-B

501-68-22
POST f, ARH
ass'y.

5oo- 85
TOGG L E

sv I TcH
( sJlB)

50l-58-5
TOGGL E

5}JITCH
(sr:n)

5a2-3-20A
DRTSS I NG

STICK

501-58-lIr
ADJUST I NG

SCRIIJ
(2 REo'D)

50 r - 58-5
(3) FEET

50r-58-r
HOTOR

501-58-1I{
ADJUSTI NG

SCREV

50t - 68-7
ALL ANGLE TOO
HOLDER FI XTUR
(oer r oNnt)

5or-58-16
ALL ANGLE
TOOL HOLDER
F I XTURE,
W ITH
REVERS I NG

s,,/ lTcH (ro
CONVERT SJ38

5o)-68-8
ROTTL ER

TOOL
HOL DER

F I XTURE

sJ 3A
50T:8',-7

HOTORI ZED SHARPEN I NG UN IT
501-55 WtTH ALL ANGLE TOoL
HOLDER FIXTURE 50I-58-7 AND
RE\rERS tNG S\./tTCH 50.l -68-6
(opr r oHnl )

SJ3 SHARPENING UNIT

CLD STYLE

ro s.l3n)



l-Bl
l@l
lNl
Iolt6t

l*l
l5l
lLl

lEi

MAIN
BORE

LOCATOR

BAR

502-1 -95
BLOCK HANDLER
AS5,Y

502-3- 1 0D
CLAMP HANDLE
(2 REO',D)

502-1 -76
CAM PIVOT
PIN

502-1 -86
SOCKET HEAO
CAP SCREW
3" LONG

502-1-82F
LOCATOR BAR

502- I - 848
SPACER 3/8',
(2 REQ'D)

502-1-738
L.H. BAR
POSINONER

502-1 -98
AIR HOSE
ASS'Y

502-1-45 -
BODY

502-1-21C .

WEAR PAD
(2 REa'D)

*,s02-3-42A
SAFETY
BRACKET

502- 1 - 53
CAP

502-1 -52A
CONTROL TOWER

51 4-J-59
HANDLE

502_1 _55
SELECTOR
(2 REO'D)

V6,/V8 FIXTURE ASSEMELY
502-1-72

502- 1 - 45c
GUIDE

3/8x1L
SHOULDER SCRI

VALVE 
so2-1-s4A
NAME PLATE

EOLTED STYLE

502-J-1 7
WASHER
(2 REA'D)

GUIDE ELOCI(
PINNEO SfiLE

502-J-1 3
LIFT EYE

502-3-7A
SllFFENER

LOCK NUT

502-1-74P

502- 1 - 76A
CAM PIVOT
PrN (LoNc)

502-1-15C
PARALLEL
1-1/4" x J"
(1 PAtR)

502- 1 - 75
HO0K (2 REO',D)

502-1 -86A
SOCKET HEAD
CAP SCREW 4" LG.

-1-102A
BUMPER

502-J-37
SHOULDER
SCREW
(2 REa'D)

502-1 -85A
SPACER 1-3/16"
(2 REQ'D)

502-1 -54
COVER

CLAMP FINGER
(2 REa'D)

502-1 -740
PIVOT BUSHING
(2 REa'D)
504-29-J6
SCREW LOCK
(2 REQ'D)

502-1-73
R.H. 8AR
POSITlONER

502- 1 -51
COVER

502-27-17
REGULATOR

502-1-29
1 /2" cotLAR
(8 REQ'D)

502-1 -7 4F
1/2" DtA. X
J. LG. DOWEL
PrN (4 REO'D)

502-1-79
CLAMP CYL.
(2 REQ'D)

11-17R
ELBOW FITTING
(4 REQ'D)
514*4-17 A
MALE PIPE FITTING
(4 REQ'D)

502-1 - 84A
SPACER 1/2"
(2 REQ'D)

502-1 -1 03
HOOK

502- 1 - 56

tlhz:;s 
-'' I ti9ir#pevnr-vf -- l/I;f*.8

f sor-o SEPARATELY



502-1-1 48
5,, PARALLEL
FIXTURE



@sunrncrs ro BE
PARALLEL WTHIN .03

502-28-1 5D
BRACKET

500-96-JC
SET SCREW

502-28-1 5E
SHAFT

PANE

502- 28- 1 5F
ATTACHMENT
BLOCK

502- 28- 1 58

CHIP SHIELD
ASSEMBLY #502-28-t5C

SET SCREW



GltI
I
II

ll--,tt
500-98

HAND FEED
HANDLE ASS'Y

502-t-t2A
JACK I NG SCREW
(4 REOU I RED)

502-t-t 2F
JAM NUT

(4 REQUtRED)

502-t -l 2
LEVEL I NG

PAD
(4 REOU I RED)

502-t 2-2
SPANNER

WRENCH

?
I

I 00-24
TOOL

PULLER

500-4 I

LOCK NUT
FEED SCREW

50 t -72
7 /32"HEx

DR I VER

(oPT I ONAL

50 t -72A(5/32) HEx

DR I VER
502-27-328

FNM 8/t 0

50t_3t_l
TOOL BIT
R 8 (t")

-ry
€tot-3t-z

TOOL BIT
R B ( t</a")



PART NUMBERS

I 00-29

50 I -29A

50 r -30

50 I -30-2

50t-3t

501-3i-2

DESCR'IPT ION

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

OFFSET TOOL BIT
(for boring GM 60. V6)

OFFSET TOOL BIT
(for boring blind cylinder holes)

C,C, Steel Cutiing Tool Bii
w/chip curler to breok up chips
whi le borlng

RF Foc i ng & Counterbor i ng Too I Bi t
for foc i ng ond counlerbor i ng of
cylinder block, for cutting off
sleeve,

Rl Corbide Tool
( for h i gh speed
( reconmended f or
cu t s )

Rl Corbide Tool

Bii, long l-3/4"
finlshing)
non-i nteruptet'

Blt, medlum, l-3/8"

&l Corb ide Too I Bll, short l"

R8 Corb i de Too I B i t, I ong l-3/+"
(for generol purpose & heovy cuts,
cost i ron) (reconmended for
inlerupied cuts)

R8 Corbide Tool Bit, medium l-3/g"

I ,00

I 00-29-7

,8t

I 00-76

50 r -28

50 I -30- |



PART NUMBERS

50t-3t-t

50t-JtA

50 I -32-3

50 r -J2- |

DESCRIPTION

B€ Corb i de Too I Bi I , shor I l"

C,C,B. Cunmins
Tool Bit, for
cunmi ns d i ese I

Coun ter Bor i ng
counterbor I ng of
cyl inder block.

50t-32-2

,037 Grooving Tool Bit

,048 Grooving Tool Bl t

,Q72 Grooving Tool Blt

.152 Grooving Tool Bil

l5' Cunmins Chqmf er Tool Blt
(chomfer ing curmins blocks)

50 r -32-4

50 I -J3B

50 I -33- |

50 I -J3*2

J0' Chomfer
( for genero I

cost i ron)

Tool Bit
purpose chomfer i ng

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

Rl-Vego ( tZ' Roke)

\

50 I -33D



o
a

Iq

I
N
UE

'100-82-1 ASS'Y
100-82-4 ASS',Y
-sK,-sM,-5N

INSERT: R4-#501-29-68
PURCHASED SEPARATELY

10a-82-2
SET SCREW

1 00-82-3
ADJUSTING PIN

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

511-29-128
WASHER

#sl1-29-sJ
#511-29-5A,-58,

TOOL HOTDER ASS'Y
PARI No.

IOOL HOLDER
PART No. BORE RANGE

51 1 - 29-5J 51 1 -29-5Q 2.65 - 3.05
51 1 -29-5K 51 1 - 29-sR 3.05 - 3.45
511-29-58 51 1 -29-5D J.4s - 3.85
51 1 -29-5A 51 1 -29-5C 3.85 - 4.25
51 1 -29-5M 51 1 - 29-57 +.25 - 4.65
51 1 -29-5N 51 1 - 29-5U 4.65 - 5.05
5'r1-29-sP 511-29-sV 5.05 - 5.45

rca!_!_aQER
SQUARE CARTRIDGE

NEGATIVE RAKE



600

500

400

J00

200

100

R1

ooL
BIT

RB
o0L
BIT

I NCH
(n-) 2

(s r )
3

(zo)
BORE

(
DIA

4
t oz)

6
(rsz) I

(zos )
qtzt)

INCHES +
7

(rze)

FOR NORMAL

NOTf:
SPINDLE SPETDS SHOWN WILL YIELD BEST RESULTScurs oN cAST tRoN (nnenox. 1.lo ro 220 BHN).

usE 2/3 SPEED FOR HEAVY CUrS.
usE 1/4 spEED FoR HARD MATIR|AL (Rc rs_so, BHN
BORE SIZI MAY VARY DUE TO HEAT BUILD UP

327 - +t s).
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