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DESCRIPTION

The model F-2MB boring machine is a precision, singie 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-2MB machines can be
readily tooled to rebore a wide range of engines including
European and Asian engines as well as perform a wider variety
of boring operations.

This machine is designed for two purposes:

1., The alignment of cylinder bores relative to the pan
rails and main bearing locations, as has been done in
the original factory bering. This overcomes the many
inaccuracies and out-of-alignment problems associated
with clamping portable cylinder boring bars to blocks.

Z. A considerable savings in hole to hole time is
realized as a result of fast block clamping, inverted
centering fingers, and air operated clamping and
lifting devices.

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

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

Power is furnished by a 220 volt, 1 phase, totally enclosed
motor with an outboard fan. (Optional electrical ratings are
available.) A manually operated two speed pulley system
provides speed changes.



January 4, 1996
CONTENTS

BtrGauCHO [ SaFety T INSEMIREON .. it s o s S T R S e
T O O AP0 sy man st o s o o A B 3 S B c
11| T (1] T T Ty
Salety IFormation ... L
EMergency PrOCRAUIE ........ooviiiiiii ittt e L
Machine INStAlAtION .......ooiiiiiiiiiii sttt 12
Ait/Electrical REGUITEMIEILS . ..c..ouvisimamisiiimmmsms s sresssssesassis it sssimiemnstsmrrsima Ly
Eléctiical Hookxip Mtistration . usssananacasiannammssisssmssianwisenanssms 1

o
[ T

Controls... e R 2 WA= 1
Clamp;’NeulralfF]oal smich esmete ettt e s et et s e emee s aean e n s ae s nas e e s esnsrenanaes 2n ]
Spindle Clutch Lever... 2[
Feed and Rapid Return cher ........................................................ e 2.1
FASE DOWIELEVEE  cocvssvvimuiimmsmias s s o i s s s s s s i s s s s aas s e ]
NanUAT HANE POl oo v ity st s e D b s D S s e S A SO B s T 2.1
TWo Speet DEIVE it s s s e R e e R e s ea 2D
CettErINg INOD i s s R s e s st s i 22
COBLIOIS TIIUSTEATION. ... .ocveremrrsressarartnsmessssenpassrssss s e rinsmr s ety rrnssmms S SRS p AV LR e e e e

Operating Instructions .. AR S Y e S A R S KRS S St
Loading In-Linc Cxlmdcr Bloeks PO . )|
BN IS, - covcivsnmnsmicssssienin o aisiss i i ool o N S o S A SR e S AR A 35 34
INHEEOTAEEEE 5 s oo s b o TR S SR Aoy S oo e P o e R R R e e L

Optiohal Capasiiy 108! PHAIBIRE L .o mumin s s S s L o e ts s srvnias D
T T i e B o e P G A S LR 3.1
BOEI s e s v s S e o a0 O b R S S 32
Boting Large TRICk BIOCK . ........counrecrrmssnrssmssmsmnmrsnssnmn o sremmsr s S0 sa g sessas rasssondiabiomiissmnsrion 2
Depths of Cut... S R AR R SR A SRS TR S R S A AR O A s
Cenlering AccuraC\ Check UV . ¢
Install and Remove Toolholdcrs 34
Tistall anid Remove COtter BATS «.suuswmmminisiammsstisistommssao i s s s e sessmasassssne I
Calibrating NEcrometer THusERtion cummmmmmmmss it S s s s s e

Maintenance .. R R e e e T o G i SR L (B O
Lubncallon e TS S P rriare. o |
Quick Reference Chan P A A RSB s A KA ST S R e e s P
Spindle Base Illustranon43
Adjustment of Outer Spmdle-l--l
Adjustment of Inner Spindle ... B R A T H L P R B SR Py s e s e 0
Spindle Stop Adjustment ... » A B A SR S e s e s T
Upper Housing Back Feed Adjusimem e B R R v s s e T
Spiadie Clutch Lever Adiugiment wocsannsnnnismasimssmminssniaimeramssissosnmmniiz 0
Rapid Retiirh AGUSENet ..o i nitaaiseas s A0
Drive Belt Remove and-REPIAGE. . .....ccoomeresmnemoniimammmsititimismi i iornsisssmmnamsannisadl
Drive Belt AQJUSIIMEIILS .......c..oovioeeeceee ettt ens e a s s nsn e nesnseaesnnesenens o 12
Excessive Loads... erreraeebeebee e bee e e b e nbs e saeebrerntenbeenbesanseessressresaeeres Fo k3
Disassembly for Replacemenl ofThrusl Nul OO O EUR S OPRRRPUOPSTPRPUPRRRPSRPE 3 I
Mechanical Failure Due to Overload... e 1
Removal of Motor Assembly .. 414
Remove and Replace Motor Gcar Housmg S S R s s e B L
Disassembly of Motor Gear Housing... : R R e D
Centering Rod and Draw Bar Remove and Replacc SRR T TG
Disassembly. Upper Housing, Spindle Remove and Replaoe SR s BB
Remnval of Upper HOWSING «....ouivivinuismens siseisssibin s b it s i s s vty 4.16



Machine Parts Breakdown. .. . 13 ShassaNEIY R ST SIS AR RS BT PR LR ST SRR R PO PR AR RO PR S REES pen syl
Front/Right Side Vle“ FZMB TSSOSO M |
Front/Right Side View F24MB NPT T 1/
Spindle Bage Assembly THSTAEON .. ..o s ava s s s s o s s s i Dud
WS ENAETATE et i s s s s s i sisesiaavis Do
EleCATICal ERCIOSIING cuciuuiinis v s s o s s i s 3o i 8 s s s D S o S S s DD
Pneumatic Control DIAGIAIM ..............oooviiiiiieeeeeeeee et 3.0
Preumatic THUSETAtION. ... LT
Control Panel... SO ST ST E RO PPN SURTORPPEORRER. J1.
Spindle Sccuon “ RS SR S A S S S s e s
Motor Gear Housmg Secnon S A 0 R R s
Hand ROl ASSEMBIY <:iiiioass smorssmeimmsrmmtons sassangssn ssosssinsmmssnsstinessimasammissant spa s asrsmsms e s S srsnarysithon 35 1 2
Motor Adjusting ASSEIMBLY ..........oooiiiiii e 913
UpperHousmg(‘ontrols 5.14
Upper Housing Section .. 513
Fast Return Assembly .. —— 16
Rapld Down ;’Spmdle: Clutch Le\cr assembl\ 17
Block Clamp Assembl‘ 5.19

lh



Introduction/ Safety/ Installation

Introduction:
This manual is divided into sections as listed in the
table of contents.

It is required that the new user of the F2MB read this
manual, in particular the sections concerning safety.
before operating the machine.

Description:
The model F2MB boring machine is a precision. single
point tool. boring unit. It can be equipped with tooling
and accessories for rcboring most American passenger
car and truck engines. both inline and. 90 and 60
degree V-types.

F2MB machines may be readily tooled to rebore a wide
variety of engines, including European and Asian
engines. As well as perform various other boring
operations.

This machine is designed for two purposes:

1. The alignment of cylinder bores to the pan rails
and main bearing locations. as have been done in
the original factory boring. This overcomes the
many inaccuracies and out-of-alignment problems
associated with clamping portable cvlinder boring
bars to blocks.

2. A considerable savings in hole-to-hole time and
operator involvement as a result of fast block
clamping, inverted centering fingers. push button
controls, air operated spindle clamping and air
floated spindle base positioning,.

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

The vertical feed and rapid travels are power operated.
An auxiliary hand feed is located at the base of the feed
screw to be used for counterboring and facing sleeves,
elc..

Power is supplied by a single phase. totally enclosed
motor with an outboard fan. This motor will run on
either 115 volts. or 208-230 volts. (Optional eclectrical
ratings are available.) A manually operated two speed
pulley system provides speed changes.

Limited Warranty:
Rottler Manufacturing Company model F2MB parts
and equipment are warranted as to materials and
workmanship. This limited warranty remains in effect

Page 1.1  F2MB Machine

for one vear from the datc of dclivery. provided the
machine is owned and operaied by the original

purchaser and is operated and maintained as per
instructions in this manual.

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

(NOTE:  individual warranty periods may vary
considerably from Rottler Manufacturing policy).

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

We accept no responsibility for defects caused by
external damage. wear. abuse. or misusc. nor do we
accept any obligation to provide compensation for other
direct or indirect costs in connection with cases covered
by the warranty.

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

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

Safety Information:

CAUTION:

This machine is capable of causing severe bodily injury.

The operator of this boring machine should be a skilled
machinist craftsman who is well versed in the caution,
care. and knowledge required to safely operate metal
culting tools.

As with all machine tools eve protection must be warn
at all times by the operator and other personnel within
the area of the machine.

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

When boring, the machine is capable of projecting
chips over 10 feet from the cutting area. Always use
guards.

Operator should be very careful to provide adequate
clearances around the set-up area when using the
machine.
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The operator and nearby personnel should be familiar
with the location and operation of the off switch.

Electrical Power - Make sure all clectrical
equipment have the proper electrical overload
protection.

Machine Operator - Operator of this boring
machine should be a skilled machinist craftsman, that
is. well 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 pay strict attention to the operating procedure
outlined in this manual, and must get instruction from
a qualified machinist in both the productive and safe
operation of this boring bar.

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

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

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

2. Cutting Tool Area - Any operation involving
hands in the cutter head area. such as cenfering.
changing centering fingers. (ool insertion and
removal. cutter head changes. size checking, elc.
requires that both the drive motor be turned off and
that the spindle clutch (spindle rotation) lever be
disengaged. in it’s full up position.

NOTE: periodically check this lever to make sure
that the upper lever position will lock out the
spindle clutch when the detent is engaged.

3. Boring - Eve protection must be worn during
this operation and hands must be kept completely
away from cutter head.

4. Upper Housing Controls - Learn to identify
and independently operate these control functions
by habit while developing the awareness of keeping
you fingers and hands well clear of the rotating
feed screw and the knobs. both on top of the feed
screw and the spindle.

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

Periodically check lift components for damage that
may 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. Eye must be at
right angle to this channel.

6. Machine Maintenance - Any machine
adjustment. maintenance or parts replacement
absolutely requires a complete power disconnect (o
the machine. THIS MUST BE AN ABSOLUTE

RULE.

Emergency Procedure:
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 centered. these
mistakes will become obvious the instant the cul starts.

IMMEDIATELY TURN OFF THE MACHINE BY
FLIPPING THE ON/OFF SWITCH LOCATED ON
THE FRONT PANEL OF THE MACHINE

Find out what the problem is, return the spindle to its
up position. without causing more problems. To start
the machine turn the switch back to on.

Be alert to quickly stop the motor, if the boring process
is disrupted. A common cause of this is crashing the
tool bit into a casting web. at the bottom of a bore.

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

Machine Installation:

Location:
The productivity of this machine will depend to a great
extent on its proper initial installation. particularly the
means by which cylinder blocks can be lified into the
machine and flow easily to and from other operations
in your shop.

The proper loading arrangement and area location for
your F2MB machine is extremely important.

A slow travel (6 to 10" per minute) power hoist,
operated from cither a bridge crane or a jib crane
arrangement works very well. A 1000-lb. hoist is
generally adequate for lifting the engine block. An air
hoist with speed control makes an ideal method for fast,
convenient loading,
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If some production boring with this machinec is
anticipated. and the cylinder blocks are not directly
loaded and unloaded from a conveyor. we recommend
considerable attention be given to the crane so that it
covers an adequate area to allow the operator to back
up and remove cylinder blocks without cluttering up his
own area.

If two machines are to be operated by one operator., we
recommend that the open faces be placed at right
angles to cach other. with the machines approximately
three feet apart.

Unpacking:

Use care in removing the crate from the F2MB
machine, being careful not to use force on any part of
the spindle unit. This is particularly true of the outer
spindle and the feed screw,

If equipped with the optional SJ4 sharpening fixture
remove it from the machine deck and preferably place
at a bench close to the machine. This fixture will
require 115 volt single phase AC current.

Remove the tool box. parallels, V-fixture, located at the
lower portion of the machine and completely clean
these articles, as well as the machine base pads and
upper table. with solvent. Also. thoroughly clean the
cylinder block clamp arm assemblies. Rust inhibitor is
applied to the machine at the time of shipment. and any
of this material left on the machine will result in
considerable collecting of cast iron dirt and possible
slipping of the clamp arms.

Shipping Hold Down Bolt:

Remove sheet metal cover #502-35-41A on the back of
the spindle unit. by removing its four round head
SCrews.

Pull out the cotter key through the slotted nut of the
roller key assembly and loosen the nut. Switch the Float
/ Neutral / Clamp switch to Neutral. Hand tighten the
nut to take out all of the play from the roller kev
assembly. Loosen the nut approximately 1/12 of a turn.
Replace the cotter key in the nearest slot. Now move
the spindle unit from side to side and clean the rust
inhibitor from the table. This must be done repeatedly
until all the rust inhibitor is gone from under the
spindle unit.

Switch the Float / Neutral / Clamp switch to Clamp and
check for proper operation of the clamp assembly and
proper release and movement of the base when
switched back to float.
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NOTE:

Clamp cylinder rods should move a max. 5/8 inch
when spindle base is clamped.

Replace sheet metal cover on the spindle unit.

Leveling:

Four square head set screws (502-1-12A). jam nuts
(502-1-12F). and chamfered washers (502-1-12) are
provided with the machine for leveling. Insert the
screw and nut at the base support points. being careful
that the screw point seats in the chamfered washers
below.

Use a precision level and level the upper table within
.003" per fool in both directions and make sure that the
machine weight is equally supported at the four support
points of the base.

Air Supply:
It is very important the air source for the F2MB boring
machine be moisture free. Water and oil in the line will
result in early cvlinder and valve failure._ Our
recommendation is the installation of a water trap at
the machine.

Attach a 100 P.S.1. air source to the appropriate intake
at the air filter on the side of the rear control enclosure.

Power Supply:

This machine requires cither 113 volts AC or 208 to
230 volts AC single phasc. 50/60hz. (measured
between L1 and L2). Current requirement is 15 amps.
Excessive vollage drop at the power source can cause
the machine to malfunction. Check the available
voltage at peak use time to sce if it will supply the
proper voltage.

When using two legs of a three phase supply the
voltage from each leg to ground must be between 100 -
120 v.a.c. Connect per electrical hook-up directions
following. If the voltage is outside this range the
machine will _not operate properly and may be
damaged.

Connect single phase wiring to the terminal strip in the
electrical enclosure located on the rear of the machine.
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Electrical Hook-up Illustration:
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Controls

Controls:

NOTE:
Before attempting any cylinder boring. the operator
should actuate the controls to become familiar with the
operation of the machine. (Following these descriptions
are related illustrations.)

Clamp / Neutral / Float Switch:

Move this switch to the right most position to activate
the spindle base clamp. This energizes two air cylinders
which push up on the roller key bolt which locks the
spindle base down to the main base.

Move the switch to the center position to put the
machine in a neutral position. In this position the
spindle is neither floated or clamped. You will find it
often uscful to use this position for finc adjustments.
particularly when using a dial indicator to center the
cutterhead in a bore. With the spindle base in ncutral it
is still relatively easy to move it by tapping the spindle
base with the palm of vour hand.

Move the switch to the far left position to activate the
spindle base [loat. With the float turned on it is very
casy to move the spindle base around. When float is
activated air is exhausted out from under the spindle
base. this makes the spindle base ride up on a cushion
of air.

CAUTION:
Motor must be stopped when positioning the spindle
base. Accidental spindle engagement could injure the
operator or damage the machine or workpiece.

Spindie Clutch Lever:

The spindle cluich lever is the first lever on the right
side of the upper housing. The knob is spring loaded.
pull the knob straight out to release the detent. With the
motor running, hold the knob out. and pull down
quickly to engage the spindle rotation. Pull the knob
out again and raise the lever to disengage the spindle
rotation

The spindle is actuated and driven by a toothed clutch.
If the spindle clutch lever is pulled down too slowly the
teeth on the clutch will chatter and not engage. When
using high spindle R.P.M. . engage the spindle clutch
lever with the motor turned off, or jog the motor with
the start switch while pulling down on the spindle
clutch lever.

At the end of a cut. stop the feed. then disengage the
spindle clutch. Grasp the lower of the two upper knobs
and use it to turn the cutterhead around clockwise until
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the detent stop is felt. The tool bit should now be
pointing straight to the front. Use the rapid return lever
to bring the spindle back up to the home position.

Feed and Rapid Return Lever:

The second lever on the upper housing is the feed lever.
With the motor on and the spindle engaged, pull down
on the feed lever to start downward travel. Pull the
lever down until it latches on the pin so it will stay.

To disengage the feed. press the release arm (square
pad at the top of the feed lever) this will unhook the
feed lever form the pin. and shift it back to neutral. Lift
the feed lever until it latches to engage the rapid return
travel. The machine will automatically shift back to
neutral when it reaches the top of its travel. If you
want to return the machine to neutral before it reaches
the top of the travel, press the feed lever release arm.
This will unlatch the lever and shift it back to neutral.

In the spindle base there is a rod with a rounded end on
it. This is the stop rod. When the boring bar reaches the
bottom of the first borc stop it by pressing the feed
relecase arm. Loosen the set screw that secures the stop
rod. Raise the stop rod to a position that will trip the
feed lever, and tighten the set screw. Now for the rest of
the bores in this cnginc block the machine will
automatically stop at this point. The stop rod should not
be used to hold close tolerance shoulder cut depths.

Fast Down Lever:

The third lever on the upper housing is the rapid down
lever. The feed lever must be in the neutral position
before actuating. Lever must be pulled down quickly
and firmly and not be allowed to chatter or grind. This
lever is spring loaded and will release when you release
the pressure.

The operator should be familiar with the function of the
fast down lever. Place a tool holder in the cutterhead.
and practice using the fast down lever to rapid travel
the tool holder down to an exact position and stopping
it. With a little practice this operation can be done very
quickly and accurately.

Manual Hand Feed:

The manual hand feed travel is available for facing
sleeves and counterboring. or wherever there is a need
for precise and accurate depth control.

The manual hand feed is completely separate from the
powered spindle travel and should always he returned
to the full up position after being used, before the
power up travel returns the spindle to the top.
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CAUTION:

The automatic feed lever must be disengaged when
operating this short hand feed.

This is the standard procedure for operating the manual
hand feed. Be sure the feed lever is disengaged. Use the
rapid down lever to bring the tool bit down close to the
starting point of the cut. Actuate the spindle clutch
lever to start the spindle turning. Place the hand feed
handle in its hole on the right side of the spindle base.
Turn handle clockwise to lower the cutterhead into the
bore. After the cut is made turn the handle counter
clockwise to return the hand feed. The maximum travel
of the manual hand feed is approximately 2. Use the
fast return lever to bring the boring cutterhead back up
to the top. after returning the hand feed up to its top
position.

Two Speed Drive:

The speed of the machine is controlled by a V-Belt on a
stepped pulley arraignment. To change speed. turn off
motor. Loosen knob 514-6-86 and rotate side cover
502-9-52D out of the way. Loosen the bolt. securing the
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motor on the left side. and pivot the motor forward.
towards the spindle. Move the V-Belt to the desired
pulley groove. (Top groove - 200 R.P.M. . Bottom
groove - 400 R.PAf. ) Slide motor back and tighten the
bolt. Replace side cover and tighten knob.

Centering Knob:

The centering knob is the black knob on top of the
spindle. To extend the centering fingers turn the knob
clockwise. Be careful not to over extend these fingers. if
the cutterhead is not in a cylinder bore. they will come
out too far and disengage the centering pinion. To
retract the centering fingers. hold the lower inner
spindle knob or the cutterhead. and turn the centering
knob counter clockwise.

CAUTION:

The motor must be stopped when centering. Accidental
spindle rotation engagement could injure the operators
hands or damage cutter head parts.
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Controls Illustration:

CENTERING KNOB

2 TO EXTEND THE
i CENTERING FINGERS
: ROTATE CLOCKWISE -
g (PUSH)
UPPER KNOB FEED LEVER
‘ UP FAST (LIFT UP)
NEUTRAL
LOWER KNOB FEED (PULL DOWN)

SPINDLE CLUTCH

(PULL OUT OUTt RAPID DOWN

¥ (PULL DOWN QUICKLY)

/ STOP ROD

LOCKING SET
/ / SCREW

’\ NOTE: FEED LEVER
MUST BE IN NEUTRAL
e WHEN OPERATING THE

FAST DOWN LEVER

(@)
KD
NV

AND DOWN
TO OPERATE) |y

&

_ /(((
Wi
%7

V\i‘\

-
O\
e

CAUTION: '
DO NOT REMOVE ey o]
BELT HOUSING COVERS

DO NOT OPEN COVER
WITH MOTOR RUNNING

N

NEUTRAL
FLOAT 4 CLAMP

ND FEED
!! HA

=7

CLAMP SWITCH

START/STOP SWITCH
CAUTION:
DISENGAGE SPINDLE
CLUTCH AND STOP
MOTOR BEFORE
PLACING HANDS NEAR CONTROLS
THE CUTTER HEAD.






Operating Instructions

NOTE:

We recommend, particularly for operators unfamiliar
with boring bar. 1o practice on a junk block in order
to become familiar with the controls and procedures
of the boring machine.

Loading In-Line Cylinder Blocks:

Place an inline block in the machine on top of the 57
parallel fixture. Apply weight to the top of the block
at each end to be sure the block is supported evenly
and does not rock. Dirt or burrs under the pan rails
will result in the block not being clamped properly to
all four points of the pan rails. (Please note it is
necessary to properly deburr and clean pan rails at
support points. as opposed to cleaning the top of the
cylinder block for a portable bar). You will find that
some blocks will rock on the parallel fixture and
should be shimmed at proper front support to
eliminate this problem.

Locate the block on the parallels so that the cylinders
are within the 1-3/4” (in-out travel) centering range
of the spindle.
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allow the tool bit to snap against the anvil). Sct the
micrometer head to the desired bore size. Lightly
tighten the tool bit lock screw. Back ofl' micrometer
head. Firmly tighten tool bit lock screw. Recheck
micrometer reading.

Choose a tool holder that will require minimum (ool
bit overhang. (It is recommended, a maximum (ool
bit overhang of 5/8” past the end of tool holder.)

Before setting, make surc the tool bit is properly
sharpened. (See tool sharpening instructions.) If you
arc using an insert style tool bit make surc the
cutting edge is sharp and not chipped or damaged.

NOTE:

This micrometer is .050 to a revolution rather than
025 as on a conventional micrometer.

CAUTION:
Blocks can be positioned. forcing the spindle base to
its travel limits, causing the spindle not (o center.
This will cause a mechanical crash.

Block Clamps:

(See block clamp arms at the end of the manual).
Position clamp arms so the front of the shoe will
contact the block on the ends approximately in the
middle.

Tighten clamp arm handles. Lower the shoe onto the
block with the cam handle straight up. Tighten
clamp leg handles. Lower the cam handle. to clamp
the block. If the block is exceptionally long. such as
in-line 8 cylinders. operate the two cam handles
simultaneously so that locking the first handle docs
not tend to tilt up the opposite side of the block.

The parallel fixture is designed with an "L shape.
The purpose of this is to extend the back portion of
the “L” outward to prevent cylinder blocks from
tilting up when the first clamp is applied.

Micrometer:
Determine the cylinder bore size you wish to cut.
Place a tool bit into the tool holder.

Place the tool bit and tool holder into the
micrometer. Loosen the tool bit lock screw (do not

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

Centering:

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

Switch the spindle base Clamp / Float switch. to the
Float position. Move the spindle basc over to the
cylinder to be bored. and place it approximately in
the center of the hole. Activate the fast down lever.
and rapid travel the cutter head down into centering
position. (Be very careful not to crash the toolbit
into the block).

The proper centering position is with the centering
fingers approximately 1/4 inch below the surface of
the block.

With the Float switch still activated reach to the top
of the upper housing and turn the Centering Knob
clockwise (looking from the top). The centering
fingers will extend to the sides of the bore. Hold firm
pressure on the knob. Switch the Clamp / Float
switch to the middle (Neutral) position, pausc for a
couple seconds then switch to Clamp.

Retract centering fingers. by turning the Centering
Knob counter clockwise (looking from the top) while
holding the lower spindle knob from turning.

Boring:
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Center the cutterhcad as described previously.
Engage the spindle clutch lever. Start the motor and
engage the feed lever. The machine will start boring,
and continue until the feed lever is disengaged.
Immediately after boring through the cylinder, set
the stop rod so it just disengages the feed lever. This
stop rod is set so the machine will stop at the same
depth in the next cylinder bores. If the block style
changes the lower limit setting will also change.
Watch for obstructions at the bottom of the bores.
(Be sure the machine will stop before crashing into
anything).

Disengage spindle clutch. The spindle should turn
on or two more turns. then it should stop with the
cutting tool facing forward. If it doesn’t face forward
when it stops. turn the spindle knob on the upper
housing. clockwise until the spindle detent is
reached. This will index the cutting tool to the front
of the machine. Lift Feed Lever to the rapid up
position. When the cutterhead clears the top of the
cylinder block. disengage Feed Lever. Switch the
Clamp / Float switch to the Float position. Slide the
spindle base over to the next hole, and repeat the
boring process.

If you want to check the bore diameter before boring
a full cylinder, stop the feed just deep enough to get
the measuring device in. Disengage the spindle
clutch. Index the cutting tool to the front. Rapid up
travel to the top. Twrn off motor.  Check bore
diameter, adjust tool bit if nccessary. Continue
boring thc remainder of this cylinder. Do not
unclamp or move the machine during the measuring
process.

For a cut that is to remove .005" diameter or less.
use the following centering procedure. Switch the
Clamp / Float switch to the middle (Neutral)
position. With a dial indicator attached to the
cutterhead. use vour hand to bump the spindle base
around until the spindle is centered over hole.
Switch to Clamp.

Boring Large Truck Blocks:

The F2MB boring machine has the capacity 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 (502-1-
21) and place the block directly on the main base
(502-1-20). The blocks arc then bored according to
the instructions.
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Depths of Cut:

Cuts under .040” on diameter can be taken using the
R4 insert style tool bits. 600 RPM should be used for
diameters up to 5”. Heavy cuts up to .1807 on
diameter may be taken using the R8 brazed carbide
tool bits. Slower Rpm’s must be used. between 150
and 350 RPM. depending on diameter and depth of
cut.

Stub Boring Bar:
Heavy cuts up to .150" on the diameter can be made
with the stub boring bar using low spindle speed.

Centering Fingers - Remove & Replace:

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

Centering fingers can be remove by rotating the
centering knob clockwise until the fingers can be
pulled out. When they are replaced in the cutter
head. they should be placed in the respective
numbered slots. First rotate centering knob clockwise
and then counter-clockwise o insure that the fingers
enter the pinion teeth simultancously.

Centering Accuracy Check:

Centering fingers should be kept accurate, to center
the new bore within .002" of the center of the worn
hole. Centering fingers should be lapped periodically
to obtain near perfect centering.

Check the centering fingers by boring a hole and
then without moving the spindle unit. extend the
fingers against the wall. checking to see that cach
finger tip will lock a .001" shim. If the fingers will
not do this. they should be lapped. Rotate them back
and forth in the test bore while pressing the fingers
against the wall. If this does not quickly bring
contact and pressure to all the fingers, carefully file
the high finger or fingers, and repeat the lapping
process.

Micrometer:

The boring micrometer should be used delicately to
assure continued accuracy. Inserting the tool into the
micrometer is very important. Do not let the tool bit
snap against the anvil. This will cause nicks in the
anvil. This will reduce the accuracy of the
micrometer.
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Lightly tighten the tool bit lock screw. back off the
micrometer head. then fully tighten toolbit.

Afier a period of use the tool bit will force a
depression in the micrometer anvil. This will result
in inconsistent sizes. particularly after resharpening
the bit. As necessary turn the anvil slightly. so that a
flat surface is always exposed to the tip.

Optional Micrometer Capacity To 8” Diameter:
The 2.90” to 6.0” micrometer can be reset to a 4.97
to 8.0” micrometer.

Calibrate the micrometer per instructions - page 3.5.
Set the micrometer to 6.007, place the “Standard’ in
the micrometer frame and release the adjustable pin.
Be sure the standard is touching both the anvil and
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the micrometer head Tighten the set screw and
check size. The standard is now set. With the
micrometer set in this range. read directly on the
micrometer sleeve for size setling.

To reset the micrometer for boring in the 4.9” to
8.0" range, adjust the micrometer to read 4.007.
Loosen the set screw on the micrometer anvil. Slide
the anvil back and put in the standard. Adjust the
anvil up to the standard and lock it by tightening the
set screw. With the micrometer set in this range, it
will read 2.9" to 6.0” but will actually set tool from
4.97 to 8.07. When the micrometer is set for larger
bores. remember the bar will bore 27 larger than the
micrometer reads.
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Install and Remove Toolholders:

Use the 7/32” hex driver to loosen the set screw in
the side of the cutterhead. This screw only needs to
be looscned it does not need to be removed.

Use the tool puller for removing the tool holder.
Obviously it is not necessary to usc the tool puller on
long tool holders. but you will find it very useful on
short ones. Thread the puller in a few turns and
gently pull.

Install and Remove Cutterheads:

CAUTION:

Turn off power to machine before changing
cutterhead.

Centering fingers must be removed before changing
cutterheads. Damage to the centering fingers could
result if they are left in.

Use the spanner wrench in the upper knob on the
upper housing. Turn the knob counter

clockwise (looking from the top). The knob will be
tight. There are a couple of ways to get it to come
loose. Pull the spindle clutch lever down and hold it
while sharply turning the knob. It may be necessary
to insert a long tool holder in the cutterhead to use
for leverage. Be careful to avoid damage.

Unscrew the knob the rest of the way. Keep vour
hand under the cutterhead so it doesn’t fall out.

Thoroughly clean the end. including the threads, of
the cutterhead that is going to be installed. Be sure
the spindle clutch lever is in the up position. Line up
the keyv in the cutterhead. with the key way in the
inner spindle and lift the cutterhead in.
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Turn the centering knob on top of the machine. to
engage spline inside cutterhead. Holding the
cutterhead firmly lock upper knob with spanner
wrench,

—
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Lubrication:

Refer to illustration on page 4.3. Below are
directions explaining where and how to lubricate the
systems.

Upper Housing:
The upper housing is located on top of the outer
spindle.

Every 2,000 hours, the Upper Housing should be
opened up and the old grease removed. Repack with
a mixture of 4 parts grease to 1 part oil. For grease
use Union Oil-Unoba F1 or F2 lubrication, Mobil
oil- Mobilith A.W. grades 1 or 2, Chevron Durolith
EP1 or EP2, or any cquivalent lithium barium
grease. For oil use Union Qil - 315 Klondyke, Union
Oil - turbine oil 68, or any SAE 10 (non detergent)
motor oil.

Spindle Drive Gear Bearing:
The spindle drive gear bearing is behind the small
cover on the front of the upper housing.

Every 175 hours, remove the small cover on the
upper housing. Add a few drops of three and one
oil, or Union Oil-Union 75, or a very light spindle
or sewing machine oil (less than SAE 5). Add
lubricant to the take up nut area between the clutch
teeth,

Motor Gear Housing:
The motor gear housing is located at the base of the
feed screw. This gear box drives the feed screw.

Every 175 hours, check the oil level of the motor
gear housing. Remove the snap plug located on the
right side of the spindle base (see illustration).
Remove the exposed pipe plug. Fill to the bottom of
this hole with Union SAE 90 Multi Purpose gear
lube or any equivalent SAE 90 gear lube.

Do not over fill.

Every 4,000 hours, the gear lube needs to be
suctioned out of the fill hole and new gear lube
added.

Feed Screw Drive:
The feed screw drive fitting is located on the right
side of the spindle base.

Every 8 hours, remove the snap plug covering the
feed screw grease fitting ( see illustration).Lightly
lubricate with Unoba F1 or F2 lubricant, lubriplate
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#99304A4A4 Mobil Oil - Mobilith A.W. grades I or 2,
Chevron Durolith EP1 or EP2, or any equivalent
lithium barium grease.

Inner Spindle:
The inner spindle turns inside the outer spindle.

Every 40 hours, remove the bolt at the top of the
spindle. Add two or three drops of Union Oil 315
Klondyke oil, or any SAE 10 oil. (non detergent
motor oil).

Every 175 hours, run the spindle down to expose the
grease fitting in the outer spindle keyway. Add 1
shot of Unionm Qil - Unoba F1 or F2 lube,
Lubriplate #930AAA, Mobil Oil Mobilith A.W.
grades 1 or 2, Chevron Durolith EP1 or EP2, or
any equivalent lithium barium grease.

If the inner spindle is removed. clean the lower
tapered bearing and repack it with the same grease.
A light coating of grease should be applied to the
middle bearing at this time also.

IMPORTANT:
Do Not fill cavity between these bearings with
Grease.

Quter Spindle:

The outer spindle is the chromed cylinder that
travels up and down. It is supported in two outer
spindle bushings.

Every 40 hours, the outer spindle surface should be
cleaned with kerosene. Occasionally a light weight
oil should be wiped onto the outer spindle to prevent
excessive dryness.

Hand Feed Assembly:

Every 1000 hours, disassemble the hand feed
assembly (see page 4.13). Lubricate
bronze bushing and bevel gear shaft with Unoba F1
or F2 lubricant, Lubriplate #9930AAA., Chevron
Durolith EPI or EP2, or any equivalent lithium
barium grease.

General Lubrication:
There is a grease fitting located on each clamp arm

cam body.

Every 175 hours, the miscellaneous grease fittings
should be lubricated with F2 Multi purpose grease,
or Unoba F1 grease, or equivalent.
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Quick Reference
Lubrication Chart

Assembly Frequency Lube Operation
Upper Housing 2,000 hr. Change grease
Spindle drive Gear Bearing 175 hr. A few drops of oil
Motor Gear Housing 175 hr. Fill with oil

4.000 hr, Change oil
Feed Screw Drive 8 hr. Grease
Inner Spindle 40 hr. Add oil

175 hr. Grease
Outer Spindle 40 hr. Clean and wipe with oil
Hand Feed Assembly 1000 hr. Grease

IMPORTANT:

Do not over fill any of the lubrication points serious
electrical damage may result.
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SPINDLE DRIVE
GEAR BEARING

INNER SPINDLE
OIL ACCESS HOLE
(REMOVE BOLT)

QUTER SPINDLE

®

INNER SPINDLE
GREASE FITTING

UPPER HOUSING
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Spindle Base Lubrication:

HAND FEED
ASSEMBLY

MOTOR GEAR
HOUSING OIL
LEVEL ACCESS HOLE

' ACCESS HOLES
FOR HAND FEED
BRACKET SCREWS

ACCESS HOLE
FOR FEED SCREW
DRIVE GREASE
FITTING

GREASE
CLAMP ARM

LUBRICATION
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Adjustment of Outer Spindle:

The main spindle bearings are tapered split cast iron
rings, held in a seat by an adjustment nut. The
bearings normally require no adjustment for many
boring cvcles.

The upper bearing is preloaded in place bv a
Belleville spring washer. below the adjustment nut.
This adjustment should be checked afier the
shipment of the machine.

Shock to the machine during shipment may resull in
some setting of the spring.

CAUTION:

Be careful not to over tighten these bearings. An
over tight condition only serves to wear out the
machine and make control operation difficult.

If it should be necessary to adjust, see the following
page.
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Outer Spindle Adjustment:

Run spindle down approx. 4 to 6 inches. Loosen
the #8-32 set screw (1) and loosen all outer
spindle nuts (500-77 & 502-35-27)

Tighten the lower bushing (502-35-26) by
tightening the lower outer spindle nut. until 10
to 15 Ib. of effort is required to operate the hand
feed handle (see step 4.). Lightly tighten #8-32
set screw.

Remove the upper outer spindle felt retainer nut
from the top of the spindle base. then the felt
washer. Under the felt washer is the upper. ouler
spindle nut. Adjust this nut as you did in step 2.
The hand feed should operate only slightly
tighter. 15 to 20 Ib. of effort required to operate
feed handle.

Operate the hand feed throughout the spindle
travel. The hand feed should work easily at all
points of spindle travel. Spindles are ground
slightly tapered for maximum rigidity at lower
limits of travel.

This procedure is also used to check the spindle
adjustment.  Travel the spindle down
approximately 4 from the top. Operate the hand
feed 2 turns leaving the handle in the horizontal
position pointing to the back of the machine.
Using both hands on top of the upper housing.
pull down. You will feel the spindle drop and
the hand feed handle will swing down. It should
require 50-75 1b. to cause the spindle to drop. In
order to recheck using this procedure it is
necessary to operate the hand feed 2 turns
leaving it in the horizontal position.

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

Excessive tightening of the outer spindle nuts
will cause a strain on feed gears and cause
spindle to have an audible. excess resistance.
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Adjustment of Inner Spindle:

This machine is equipped with anti-friction bearings
at the top and bottom of the inner spindle.

It is very important to properly adjust the preload of
these bearings. The wrong adjustment can reduce
bearing life or destroy the bearings.

The bearings are correctly adjusted when a down
force of 50 to 100 Ib. on the inner spindle will move
it .0002 to .0007 out of the outer spindle. see
illustration below.

Adjustment:

L

Remove two screws and small cover on the front
of the upper housing.

Remove the spindle clutch lever stop screw (sce
page x.xx ). Move the spindle clutch lever to full
up position (it will go up further than normal).

Position the tool holder slot of the cutterhead to
the rear of the machine.

4.

Locate. through the slot in the upper housing,
the inner spindle adjustment nut 500-3A (see
page x.xx). Insert a pin (.180 diameter or less)
in one of the holes provided in the O.D. of the
adjustment nut. Hold the spindle knob and turn
the adjustment nut to the left (clockwise). You
will note the nut ratchets as you turn it. Tighten
nut fully, then back off 3/4 to 1-1/2 notches.
Check for the .0002 to .0007 movement as
described previously.

CAUTION:
Be surc the detent is in a notch. not midway
between.

Replace the front cover.

Reinstall the spindle clutch lever stop screw.
adjust it as described on page x.xx.
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Spindle Stop Adjustment:
The purpose of the spindle stop is to stop the spindle from
turning with the tool bit facing to the front.

CAUTION:

Disconnect all power to the machine before continuing.

To set plunger in position:

Remove spring plunger.

Raise clutch lever to upper position.

Look through the hole and turn inner spindle so the cam lobe is in line with the hole.
Screw in spring plunger until it touches the high spot on the cam lobe. Turn in 2-1/2 turns.
Tighten jam nut against gear housing.

bl ol Lol
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Upper Housing Back Feed Adjustment:

On top of the upper housing. around the feed screw,
are three round head screws and three set screws
with locknuts. Loosen the three round head screws
about 1/16 inch. Loosen the locknuts and back off
the set screws.

Screw in the three adjusting set screws until they just
touch the spring washer inside. Alternating between
cach set screw, turn them in, evenly, until the spring
washer is compressed.

IMPORTANT:
All screws must be turned in the same amount. A
light touch is required. use no more screw pressure
than is required to flatten spring washer.
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Turn adjusting screws back approximately 1/4 turn.
Hold the adjusting screws with an allen wrench and
tighten the lock nut.

Check the adjustment. Insert the hand feed handle
into the spindle base. When the back feed is adjusted

properly the hand feed handle will have 1/4 turn of
free play.

Turn on the motor. As the feed screw turns the
bearing retainer will center itself.

Turn off motor.

Tighten the three round head screws. evenly.
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Spindle Clutch Lever Adjustment:

The spindle clutch lever stop screw is located on top
of the upper housing directly above the spindle
clutch lever. Loosen the lock nut, then the set screw.

Raise the spindle clutch lever to its neutral (up)
position, Be sure the spring loaded knob and pin is
in its detent hole. Adjust the stop screw so that the
lever will not go any higher, lock with the lock nut.
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1.
2.
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Rapid Return Adjustment:
[f the machine fails or hesitates to go up when the
shift lever is lifted and latched. the rapid return gears
may nced to be adjusted. (Usually there will be a
grinding noise as the clutch teeth are trving to
mesh.)

Travel the machine down at least 6 inches.

At the back of the gear box. near the top is a
small set screw. Loosen this locking set screw.

Find the ncutral position of the shifting lever,
With the motor off; pull down on the rapid down
lever and turn the feed screw until the rapid
down lever drops in. Or; with the motor on,
engage rapid down and while still holding the
rapid down lever turn the motor switch off.

While holding the rapid down lever. adjust the
pin in the spring cartridge so it just touches the
feed shift lever. Adjust by looscning the lock nut
on top of the gear box and turning the cartridge
ass'y.

5.

Turn the motor on. With the feed shift lever in
neutral position, the rapid down clutch teeth
should not be chattering. Lift the feed lever
slowly. As the pin in the cartridge assembly is
raised approximately 1/32 inch, the fast down
clutch tecth should just start to chatter. If the
feed shift lever must be raised higher than 1/32
inch, before the clutch teeth start to chatter then
the tumbler must be reset lower in the upper
housing. Turn the adjusting screw in to lower
the tumbler. If the clutch teeth chatter, while the
feed shift lever is in neutral or. before the pin is
raised 1/32 inch, then the tumbler must be reset
higher. Back off the adjusting set screw. then lift
the feed shift lever quickly a couple of times to
push it up.

Tighten the locking set screw at the rear of the
upper housing. Check to sec that the adjustment
has not been changed. Readjust if necessary.
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Drive Belt Removal:

CAUTION:

Disconnect all power before proceeding.

Loosen the knob 514-6-86 and rotate side cover 502-
9-52D out of the way. Loosen the bolt, securing the
motor on the left side. and pivot the motor forward.
towards the spindle. Remove the belt

Drive Belt Installation:
Installation of belt is the opposite of removal.
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Drive Belt Tension:

The drive belt should have approximately 1/4” of
plav when tightened. If the belt is too tight it will
create noise. if it is too loose. it will slip.

NOTE:

If motor gear housing vibrates severely
check belt alignment.
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Drive Belt Adjustments

dNg —4
INFALSNrAy L1738 3A1Ed

SINIWLSNrAY ONIMYIN 340438
Y3IMOd 1V LOINNOOSIA
‘NOILNVD

3svg JTANIAS

Nl

‘NILHOIL dNV

TIVLSNI 'SMIY¥OS L3S OML IHL 3LILD07
"'SOV3IYHL IHL NO ‘L¥1d4 1S3IYVYIN IHL HLIM
3I0H MINOS LIS ¥ dN 3N "SNMNL Z2/1—L »ov8
NYNL "NOILO3S 31adIN IHL SIHONOL LI TILNN
A3TINd 3HL 40 FIVH WOLLO8 3HL N3LHOWL (B)

‘NALHOIL ANV

TIVLSNI ‘SM3YOS 13S OML 3IHL 311007
'SAY3YHL FHL NO ‘L¥1d LSI¥YIN IHL HLIM
310H M3¥OS L3S ¥ dNn 3N "SN¥NL Z/L—+ MoveE
N¥ML "NOILD3S 3T0dIN 3HL S3HINOL LI TILNN
A3TINd 3HL 40 41¥H dOL 3HL NALHOWL (©

/T,

AJTINd NIAI1HA
43N0 ¥v3Y
VE- v —€0S—
J
"L4VHS 40 L !
an3a woM4d z/L-1 {
ATILYWIXONdY i
A3TINd YOLOW L3S [
I// ] __
X | R
®—1 || L
_ | e
Ty L 7 "
| N
@\\\\\m | \ N/ﬁ /1

"NILHOIL ANV TIVLSNI

‘SMIYOS [3S OML IHL 3LLOOT

‘SAVIYHL 3HL NO ‘L¥14 LSIMVIN 3HL
HLIM ‘T70H M3¥OS L3S V dn 3NN "SNANL
v ATALYWIXONddY MOvE NMNL "NOILO3S
300N 3HL SIHONOL LI NN A31INd
3HL 40 4TVH WOLLOE IHL NALHOIL @

‘NILHOLL ANY TIVLSNI

‘SM3YOS 13S OML IHL 3LILDOT
SQVIYHL 3HL NO ‘SLv1d4 3HL 40 3INO
HLIM ‘dn S3INIT 370H M3IYOS L3S V
TILNN MOVE NanL "NOILD3S 31adIN
3IHL S3IHONOL LI TLNN A3TINd

3HL 40 4IVH dOoL 3HL NILHOW (D

dn 13S
AITINd N3IAIMO ANY 3AINA

(13s ATTINd

N
¢

HOV3) So1d gz @ AL L——
SM3IYDS L3S
ONILNNOW 3LILOON

N

__
A371Nd 3AI4Q ____
91—1%—-£08

28/ L NIHLIM ONISNOH MOLOW
40 401 Ol 713TIVMVd SNNY
1738 LVYHL 0S AJ1INd 13S

. GBBOZL—FZANZIIY

AR

._n
3LVd K3 |\
ONILSNraY s
MOLOW 8.-6¢ S

(0,034 +) N aANO¥HS
M3INOS 13S ale—s¢—-z0os

JZ/1 X ONNBL—9L/S

Ji=-lr—c0s



Maintenance

Excessive Loads:

CAUTION:

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

Thrust Overload:

If a wvertical thrust load of approximately 3.000
pounds is imposed on your F2MB machine spindle.
the threads of the 500-41 bronze thrust nut will
shear. This happens when the spindle is stopped by
an external force, for example traveling down into
the top of the block. It makes no difference if the
spindle is turning or not.

The motor will continue to run, with no feed or
down travel. If the machine continues to run in down
travel, the drive spline will be pulled out of mesh
and the feed screw will not turn. A spare nut, 300-
41. is provided in the tool box. in the event an
excessive vertical load occurs.

Disassembly For Replacement of

Thrust Nut: (seec page x.xx)

Remove the three round head screws that attach the
shroud 502-35-31D. Remove the two snap plugs. in
the spindle base, that cover the hand feed bracket

Page 4.13  F2MB Machine

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 502-35-42, which
are closest to the feed screw cover 500-96-7B. Lift
the hand feed bracket and the attached cap. out of
the way. Turn out (counter clockwise) the bevel
pinion 502-35-29. Be careful not to loose the two
thrust washers 100-19. Remove the four screws and
the bearing carrier housing 502-35-13. Raise the
assembly.

Hold down the rapid down lever 502-27-11, while
hand rotating the feed screw counter clockwise. This
will raise the lower assembly out of the spline.
Remove the retaining ring 506-10, and press feed
sleeve assembly 502-35-12. off of the bearing 500-
74. Back out set screw from bronze thrust nut 500-41
and unscrew the nut.

Reassembly is the reverse. Be sure the retaining ring
is installed with the bevel side up. Make sure the
gear action of the hand feed bracket doesn’t bind
after it is bolted back in place.
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Rotational Overload:

If the cutterhead is stopped suddenly while it is
turning, the motor overload will drop oul to protect
the motor circuit. This condition is usually caused by
boring through the cylinder and hitting a web or a
boss. To correct this, switch the motor off.
Disengage the spindle clutch by lifting it to the
neutral position. Switch the motor on. Operate the
controls to return the cutter head to the top of the
cylinder.

Removal of Motor Assembly:

Remove the drive belt as described on page 4.11.
Remove the lock screw and clamp on the motor
mount plate. Remove the pivot bolt and spring
washers (make note of how the spring washers are
arranged). Disconnect the wiring from the small
enclosure on the side of the motor, be sure to mark
the wires so they can be rewired correctly.
Disconnect the conduit fitting at this enclosure also.

Drive Pulley:

Lift the motor and adjusting plate straight up out of
the motor gear housing. Refer to page 4.12. Loosen
the two set screws securing the top section of the
pulley assembly. Turn just the top section of the
pulley up. this uncovers the two mounting set
screws. Loosen these two set screws and remove the
pulley assembly. The mounting plate can be removed
by taking out the four flat head mounting screws.

Driven Pulley:

Remove the motor as described previously. Refer to
page 4.12. Loosen the two set screws securing the
bottom section of the pulley assembly. Tumn the
bottom section of the pulley down. this will uncover
the two mounting set screws. Loosen these two set
screws and remove the pulley assembly.

Reverse the above descriptions to reassemble, Refer
to page 4.12 for assembly and adjustment
instructions on the pulley.
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Removal of Motor Gear Housing:

CAUTION:

Disconnect all electrical and air power before
continuing.

NOTE:
Motor and motor gear housing may be removed
without disassembly of upper housing and feed
SCrew.

Remove and disassemble hand feed assembly as
described on page 4.13.

Remove the six socket head cap screws that attach
the motor gear housing to the spindle base. The front
two screws are located down in next to where the
feed screw attaches.

Replacing Motor Gear Housing:

Set the motor gear housing in place. Put the
mounting bolts in but do not tighten them.
Reassemble the hand feed. (See page 4.13).

Alignment of the motor gear housing is crucial.
Measure from the outside of the outer spindle to the
outside of the feed screw, at the top and at the
bottom. They should be parallel within .003. Check
for parallel at the side also. Use a flat metal plate.
Lay the plate against the outer spindie and the feed
screw. The plate should contact both surfaces evenly
over a six inch distance. Tighten the motor gear
housing mounting bolts.




Maintenance

Disassembly of Motor Gear Housing:

Take out the plug in the side of the motor gear
housing and drain the oil. Remove the retaining ring
from the driven pulley pinion. Remove the retaining
ring and thrust washer from the feed screw drive
gear. Remove the cight socket head cap screws
located in the bottom of the lower gear housing.

Page 4.15  F2MB Machine

Inside the motor gear housing, near the driven pulley
pinion, there is a set screw plug. Remove this plug.
Use a long blunt punch and tap the gears and lower
gear housing off.

Be carcful when removing the bearings inside the
motor gear housing. The spring washers located
behind the bearings must be reinstalled in the correct
direction.




Maintenance

Centering Rod and Draw Bar Removal:

(sce page 5.12)

Remove the cutter head by holding it and
unscrewing the upper spindle knob. When the
cutterhead is off. the draw bar centering shaft ass’y
can be pulled straight up and out of the inner
spindle.

Disassembly Of Upper Housing and Spindle
Removal:

(see page 5.12)

Move the spindle all the way to the top of it’s travel.
Move spindle unit all the way to the left of it’s travel.
Tighten the upper spindle adjusting nut snug to keep
the spindle from dropping. (refer to page 4.6).

Page 4.16  F2MB Machine

adjusting nut (300-3A). Loosen the nut through the
access hole in the upper housing, remove the rest of
the way by hand from inside the gear housing. The
drive gear assembly can be worked off along with the
flanged spacer (500-4G). Remove the inner spacer
and the high pro key. The inner spindle may now be
lowered out of the machine.

NOTE:

Some lubricant will run out when spindle is
removed.

CAUTION:

Disconnect all air and electrical power to the
machine before continuing.

Remove the draw bar assembly as described above.
Remove the lower knob, 600-18-2. by loosening two
locking set screws. Lift the knob straight up (be
careful not to lose the key as vou lift it off. Loosen
the spindle clutch lever. stop screw. lock-nut. (see
page 4.10).

Back off the stop screw. Lift the spindle clutch lever
as high as it will go. Loosen the two mounting
screws for the spindle clutch lever mounting carrier.
Carefully pull the lever and the carrier out of the
upper housing cover. Loosen and remove pivot screw
500-35-2 to disassemble trip lever 500-35A from
shift lever 500-38C

CAUTION:

Do not lose trip spring.

Remove the six screws holding the upper housing
cover and lift it off Remove the shift lever (500-
38C) and spring (see page 5.13). Remove the upper
fast return gear (500-25). the plunger and spring.
Remove the spindle clutch (500-3E) (see page 5.12),
and key (500-3-1). Remove bearing (500-18) and
the belleville spring (500-14) from the upper housing
lid. (Be sure to reinstall the spring washer in the
proper direction.) Lift the clutch sleeve gear 500-1
straight up off the feed screw. Unscrew the feed nut
(500-2) to remove it. Remove from the feed screw,
the thrust washer and feed gear (500-8).

Place something under the end of the inner spindle
to keep it from falling out. Unscrew the spindle

Replacing the Inner Spindle and

Reassembling the Upper Housing:

When reassembling the inner spindle and upper
housing be careful to install gears and bearings and
spring washers in the correct thrust directions as
shown in the illustrations. After assembly be sure to
20 back to the beginning of the maintenance section
and follow all of the adjustment procedures to
readjust the machine. Re-lubricate as directed in
lubrication section ( page 4.1).

Removal of Upper Gear Housing:

Disassemble upper gear housing as described above.
Remove the two hex head screws at the top of the
outer spindle. Apply heat with a torch to the upper
housing at the collar area where the bolts were. Lifi
the upper housing while tapping with a soft faced
hammer. Remove nut on the fast return gear shaft
(500-29) (see page 5.13). Press the shaft and gear
off. Long gear (500-7) may be removed. Be careful
of the oil seals at the bottom of the housing do not
damage them.

Reassembly of The Upper Housing:

Before slipping the long gear back into the oil seal
open the seal to prevent the garter spring from
snapping out. When placing the thrust bearing in be
sure the race with the small I.D. is placed ‘up’. To
put upper housing back on outer spindle, apply
loctite to the top area of the outer spindle. Heat the
housing as was done in disassembly. Place the
housing on the outer spindle and turn to the correct
position quickly.

IMPORTANT:

After placing upper housing on the outer spindle,
before it cools vou must set the parallelism between
the outer spindle and the feed screw.

(refer to page 4.14)
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Spindle Base Assembly Illustration:

UPPER HOUS ING
SECT ION J
PAGE — 5.15 )

CONTROLS
PAGE — 5. 14

CONTROL PANEL
PAGE — 5.9

FAST RETURN
GEAR ASSEMBLY
PAGE — 5.186

AIR DIAGRAM
PAGE — 5.6

ELECTRICAL
D I AGRAM
PAGE — 5.4

L~

AY

l’“\'
MOTOR GEAR
HOUS I NG
PAGE — 5. 11

SP INDLE
CLAMP
PAGE — 5.8
HAND FEED
ASSEMBLY
PAGE — 5.12
SP INDLE
SECTION

PAGE — 5.10
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Wiring Diagram:

507-6—-3J
MOTOR
1 PHASE

G] (2]
@) 514—7-67C
L1 L2 TOGGLE SWITCH
2 POLE
502—35—18 514—7—67K
SPINDLE BASE ™ T2 HEATER 115V
O 0O H-1578
514-7-67J
T i) HEATER 230V
7 H—802A

502-11-4D
f ENCLOSURE

| | (S—

F—2MB
WIRING DIAGRAM

115/230V
1 PHASE
POWER
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REFF2MB36—121195

502-27-26
MANIFOLD

502-11-21B
FILTER

INCOMING AIR
100 PsSl
502-2-26
90" ELBOW
502-2-23
3/8" SEALTITE
CONDUIT

Page 5.5  F2MB Machine

Electrical Enclosure:

INCOMING POWER
115 VOLTS
OR
208 — 230 VOLTS AC
SINGLE PHASE
50,/60 HERTZ

IMPORTANT

ELECTRICALLY CONNECT
IN ACCORDANCE WITH
LOCAL AND NATIONAL
ELECTRICAL CODES.

502—-11—-4D
ELECTRICAL
ENCLOSURE

514-7-74
TERMINAL STRIP

514—7-74B
TERMINAL STRIP
COVER
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Pneumatic lllustration
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Spindie Section:
2 CENTERING ROD
S 500-78-| 502-8-22M
§ FELT WIPER \ DRAW TUBE INNER SPINDLE
c 502-35-3 _\\\\\~ 502-8-23G
&  FLANGE SLEEVE OUTER SPINDLE
u*
501-73| 3 500-77
NUT, OUTER
500-76-| ,-.z% \
BEARING, OUT e (N 2\ 4
SPINDLE g\\‘;\\\\"jgé \
500-57—~| [ \"’}g \
M 7
: R N 9
: VN ]
g A7\ "
AN /
= N
CONTROL ; W 7\
FACEPLATE—~| [ N 17N
: NI
¥
E NN
; 2N T
: N R ‘
¢ \ 7 N
; \ ZN
d § #
SPINDLE BASE—— | AN \
Q WA N
NEZAWV A \
N A
502-35-26 NEZININ \\\
BUSHING, LOWER N \\\
OUT SPINDLE E\ f ;:: ‘\\\
502-35 _ﬁ\\\\\“ﬂx\ N
LOWER BRC. ;;\ 7\ L] RN &
— lg' A — =
503—12-3 A OUT  SPINDLE
SQ. RING Y
(SPRING) W, 502-35-28
500-78-3 W1 PER
SQ. RING 500-78—| RETA INER
502—-8-61 F O]
WIPER S ELT OILER

SECTION THRU
SPINDLE
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Motor Gear Housing Section
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Hand Feed Assembly:

REFFAZEB9-050394

500-96-7B
’///F_COVER

502-35-42
CAP

502-35-11
FEED SCREW

502-35-13
HOUS | NG
BEAR I NG
CARRIER

A S
500-74
BEAR NG /ﬁ ““m />§
//x

<
SET SCREW—/ r

502-35-12A

FEED SLEEVE
502—-35H
MOTOR GEAR
HOUS I NG

502-35-29
PINION ASS'Y

100—19
THRUST WASHER
2 REQ'D

~——506—10
RETAINING RING
(POSITION BEVEL

SIDE UP)

500-41
BRONZE
THRUST NUT

-1
HANDLE
jL‘\\\\h_ ASS'Y
502-35-30
MOUNT I NG
BRACKET
500-94
BEVEL GEAR
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Motor Adjusting Assembly:

8 502—11-43
& 3/8" STRAIGHT
o FITTING
2
3
507-6—3J
/MOTOR
503—-41-1G
DRIVE PULLEY
MF—149 Kr/
1/2—-13 UNC X MF—67
1-1/4 LG. HEX 5/16—18UNC x 1/4" LG.
HEAD CAP SCREW SET SCREW (2 REQ'D)
502-9-83
SHOULDER SCREW
502-9-27A
LOCK SHOE
502-9-24C 1 502-9-24D
ot3-9a8 PM T & BELLEVILLE WASHERS
\ \ (3 REQ'D) ARRANGE
COUNTERSUNK
SCREWS (4 REQ'D)
MOTOR GEAR BOX g
=D
MF—187 MF—65
5/16—18UNC 1/4—20UNC x 1" LG.
NYLOCK NUT SET SCREW
MF—177
5/16 WASHER
(2 REQ'D)
MF—141
5/16—18UNC x 1—-1/2
HEX BOLT
1/4—20UNC NUT
502—9—25D
SIDE COVER MOTOR ADJUSTING ASS'Y

514-6-86
KNOB

F—2MB
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Fast Return Assembly:
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Rapid Down / Spindle Clutch Lever Assembly:

B MF—64
1/4_;‘; rlS% 1/4—20 X 3/4 LONG
. SOCKET SET SCREW
SHIFT KEY 900-~31—2A
SPINDLE CLUTCH
ARM
500-31—1F
CARRIER
MF—103
8-32 UNC X
~. : 3/8 LONG SCREW
“‘\“ ,/
\Q 500—66—1
. AT SPRING
. L MF—-60
o | 1/4-20 X .25 LG.
a2 SOCKET SET SCREW
MF—76
8—32 UNC X
3/8 LONG FLAT INDEX PIN
HEAD SCREW <
500—-31—3A A
LEVER .
MF—221 MF—63
1/8 DIA. X 1/4-20 UNC
ROLL PIN SOCKET SET SCREW KNOB
MF—222A
5/32 DIA. X
75 LONG ROLL PIN
& 500—30-6
RETAINING SPINDLE CLUTCH
RING

LEVER ASSEMBLY

500—30—1 =
/ BUSHING 200=JS1L
APIVOT PIN
o

g

e

502-27-9
PIVOT ARM

502-27-10
LEVER

/ 500-30-5 /

SPRING
500~ 303
PIN
RAPID DOWN g
ASSEMBLY

500—-30
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Trip Lever Assembly
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