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r I\TTR.ODIJCT I O}.r
This manual is divided into
sections as listed in the
table of contents.

It is required that the new
user of the SF-2 read this
manual, in particular the sec-
tions concerning safety, be-
fore operating the machine.

f>ESCIII P:TIOI\U
The model SF-2 surfacing ma-
chine is a precision, high
speed surfacing unit.
The model SF-2 can be equipped
with tooling and accessories
for surfacing most American
passenger car and truck,
inline, 90 and 6O deqree V-
type blocks as weII as
cylinder heads.

SF-2 machines may be readily
tooled to resurface a wide
variety of engines includinq
European and Asian enqines as
well as perform various other
surfacing operations.

This machine is designed for
two purposes:

(1) The alignment of the deck
surface to the pan rails
and main bearing
locations, as have been
done in the original
factory surfacing.

(2) A considerable savings in
surfacj-ng time and
operator involvement as a
result of fast block
clarnping, push button
controls, and automatic
cycling.

Change over or resetting tirne
requi-red to set up V-type or
in-Iine enqines is a minimum ,

makinq this machine hiqhly
suited to the jobber snop
where engines cannot be run
through, in model lots.
All feeds and rapid travels
are power operated and con-
trolled from the conveniently
located operator pendant.

Power required is 2OO 24A
volt, 1- phase, 5A /6O Hz . This
provides power to the variable
speed AC motor controller, the
horizontal stepper drive, the
loqic controller, and various
relays and solenoid valves
that actuate mechanical con-
trols on the machine to engaqe
feeds and travels. See elec-
trical section for proper
elecXrical aXXacltment.

I-IT4ITEf)
V{rAR.R.ANTT:'

Rottler Manufacturing Company
model SF-2 parts and equi-pment
are warranted as to materi-als
and workmanship. This lirnited
warranty remains in effect for
one vear from the date of de-

Standard air and electri-c com-
ponents are warranted by their
respective manufacturers
(NOTE: their individual war-
ranty periods may vary siqnif-
icantly from Rottler manufac-
turing policy).
Tools proven defective within
the warranty period witl be
repaired or replaced, 3t the
factory's option.
We accept no responsibility
for defects caused by external
damage, wear, abuser or mis-

Iivery, provided the machine
is owned and operated by the
origj-na1 purchaser and is op-
erated and maintained as per
instruction in this manual.
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use, nor do bre accept any
obligation to provide compen-
sation for other direct or in-
direct costs in connection
with cases covered by the war-
ranty.
Freight charg-es on warranty
items (non-air shipment only)
will be paid by Rottler
Manufacturing for a period of
60 days only from date of in-
stal-lation or set-up by a
qualif ied service technicj-an
or sales rep.

Freight charges after the 50
day period are the customers
responsibility.

SAFETf'
TI\TFOR.IIIAITION

cAulrro}{:
This machine is capable of
causinq severe bodiiy injury.

The operator of this surfacin<;
machine should be a skilled
machinist craftsman who is
well verse<1 in the caution,
care, and knowledge required
to safely operate metal cut-
ting tools.
As with all machine tools Eye
protection must be worn at all
times by the operator or other
personnel within in tFre area
of tlre maclrine.

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

When surfacing, the machlne is
capable of projecting chips
over 10 feet from the cutting
area. Always use Guards.

Operator should be very care-
ful to provide adequate clear-
ances around the set-up area

when using the machine in an
automatic mode.

This SF-2 machine operates un-
der computer control and is
susceptible to extraneous
electrical impulses internally
or externally produced. The
machine may make moves out of
the control of tlre operator at
any time. Tlre operator should
work in and around the machine
with caution.

The operator and nearby
personnel slrould be f amiliar
with the location and
operation of the Emergiency
Stop Button.

ELECTRICAL POTTER MAKE SUrE
all electrical equipment have
the proper electrical overload
proteetj-on.

UACHfNE OPERAI1OR - Operator of
this surfacing machine should
be a skilled rnachini-st crafts-
maR, that is, well versed in
the caution, care, and knowl-
edge required to safely oper-
ate a metal cutting tool.
If the operator is not a
skilled machinist, the opera-
tor 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 opera-
tion of this surfacinq ma-
chine.

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

l-. CIIITING TOOL AREA AnY
operation involvinq hands
in the cutter }:ead area,
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4-

sucir as inspection or
alignment of the
cutterlread or cutting
too1s, reguires tlre povre-r
be turned of f to thre
machine.

SURFACIi{G - Eye protection
musL I)e w()rn ()url.ng cnIS
operation and hands must
be kept completely away
from cutter head. AII
chip guards must be kept
in their normal operatin<7

!L!p()srtrons.

OPERATOR PENDAffT CONTROLS
Learn to identify and
independently operate
tlrese control functions by
habit while deveioping the
awareness of keeping your
fingers and hands well
clear of any moving

r-fmacrrrnery.

WORK I€ADING AND T'NI.OADING
Carefully develop handling
methods of loading and
unloading work pieces, so
that no injury can result
if lroist equj-pment or lift
connection should faii.
Periodicatly eireek tift
eomponents for damage ttrat
may cause failure of Block
Handler Assembly. Lifting
eye can eventually fail if
the eye is reset in line
with the 502-l--80 lift
channei. Eve must be at
riqht anqle to this
channel.

FfACHINE I{AINTEi{Ai{CE Any
machine adjustment,
marnLefianue ()r parLS re-
piacement ai:solutely
requires a complete powe-r
diseonnect to the maeiiine.
THIS IS AN ABSOLUTE RULE.

}/IACHIl\fE
II{STAI.I-A1TTOI{

LOCATION

The productivity of this ma-
chine wili depend to a qreat
extent on it's proper initiat
installation, particularly the
means by which cylinder
blocks/heads are lifted into
the machine as well- as the ma-
terial lranclling to and f rom
other operations in your shop.

The proper loading arrangement
and location for your SF-2 ma-
clri-ne is extremely importan-c.

A slow travel t6' to l-O'/minj
power hoist, operated from ei-
ther a bridge crane or a jib
crane arrangement works very
wel1. A lOOO-lb hoist is
generally adequate for lifting
the engine b1ock. An air hoist
with speed control makes an
ideal method for fast,
convenient loading.

If some producti-on surf acing
witfr this maetrine is antici-
pated, and tire cylincler
irtocks/treads are not directly
loadecl and unloaded f rom a
eoRveyor, w€ would reeommend
considerable attention be
given to the craRe so that it
covers an adequate area to al-
low the operator to back uP
and remove eylinder
blocks/breads without e lutter-
ing up his own area. If two
machines are to be operated bY
one operator, w€ would recom-
mend that the open f aees bre
placed at rigir-c angies to each
otlrer, witFr thre maehines aP-
proximateiy three feet apa-rt.

o.
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uNt AuttlNrr

Use eare j-n removing" tire erate
f-- ---- rL - _r^ l -- -f rom Erle 5.t'-z macntne, Del_ng
eareful not to use force oR
any part of the spindle unit.
Remove the tool box, paral-
Iels, aRd optional tooling 1o-
cated at tlre lower portion of
the machine. Compietely clean
-uirese artieles, &s weii as the
machine base pads and upper
table, witlr solvent. Rus-u
iniribritor is appiieri to the
machine at the tirme of
shipment, and any of this in-
hril:itor left oR the machine
r'ri11 result i-n considerable
colleeting of cast iron dirt.
SHTPPING HOLD T}OiiM BOI,T

Remove cover (#7036A) from the
--- 

f -- -11 -rear ()f rrre sprnure L,ase uy
--f---- :L.-removlRg ].E. s rour mounE]-ng-

sL:rews. t(em()ve LIle LroIL _Lo-
cat.ed between tire two limit
switciies in tire bottom of the
spindle base. Repiace the

!! --r-!cover aRo EIgItEeR EIle -Eour
mountinq screws.

L.E;V.E LIII'(J

Four square-head set scre$rs
( 502-l--l- 2A) , jam nut's ( 502-i-
l-2F), and leveling- pads (5O2-
a -A+\ -- ! t r !rr-L-LZJ ) are provrcreu wrLIr LIle
macbrine for leveling. Insert
tile S(]reliT aRct RUE aE EIle l)ase
support points, being- eareful
that the screw poin-c seats in

al---- ----aLrte reverrng paus uer()w.

Use a precision ievei and
ievei trIre upper tabie witlrin
.0005t' per foot in botlr direc-
tions and make sure tbrat tire
machine weight is equally sup-
porLeu aL LIre r()ur supp()rL

!Lp()lnL$ ()I Lrre L'ase.

Af R. S-LjPPI-Y
It is very important the air

r-J --tjour(.;e l()r trle St'-z maurtrne Lre

in the line will result in
early cylinder ancl valve fail-

-r-!f --- 'ure. uur recommeRoaE]-oR Is
ttre ins
trap at the machine.

Attaeir a 100 p.s.i. air source.c'o thre appropriate intake at
the air filter on tlre side of
the rear control enclosure.

Check the gauge on the air
regulator next to tlre f ilter
on the iower portion of the
enclosure to see if it is set
to approximately 90 to 95 psi
pressure after tlre air line is
attactied.

POViIER, STJPPI-Y
This machine requires 2OO to
250 vac sing-le plrase , 5o/6ahz,
(measured betr,reen Ll- and
L2). Current requirement is
15 amps.

wilen using two iegs of a tlr-ree
pnase suppiy 'I'ile vorEage rrom
each 1e,, to qround must ire
ileEweeR io0-i20 vac. connect
per l - -a€:,Lectracar rro()J(-up
directions below. If the

CAUTIOI{: Do not attempt to at-
tach three phase. Thei 3 phase
spindie motor reeeives its
power irom a three phase
variable frequency inverter
located in tiie main electrical
en(.:r()s'ure.

nrnnerl rz and maw tre t:lanacred -
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Connect single pirase wiring to
the 4 pole terminai strip
located at the rniddle right
side of the electrical
enclosure. The machine is not
sensitive to neutral/"hotrr ieg
phasing. Two legs of a 200-
250 VAC 3 phase supply can be
used. Voltages over 25O VAC
may cause damage to stepper
motor drive.

CAL'TION:
This machine must be connected
to a good earth ground.
Connect the earth ground wire
to the terminal with the green
grounding wire attached to it,
on the terminal strip mounted
at the middle right side of
the electrical enclosure.
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POWER ON TIGHT

-1 J 
--- 

a ---wrlen crlsprav rs r_r_ L, r L In(.ll.-
cates power is being supplied

---- -r- I --r() tlle lnagtllne.

BTIflTOiT LIGHTS

MANUAL OR AUTO MODE: When a
I 

- 
r I L- a Jf,rulcon J_s presseu rcs IrgflL

wiil indicate the function is
active.

AU'I'U IT'IUIJII UI\IJJ Y : WIIER ]-N
auto'ffi biinking
Iights desi-gnate wi:ich machine
function will be activated
wlren the CYCLE START button is
pushed.

.IIANUAL T'U-TaUN

Press this button to ruR the
r-! J rmdctlrne l-n manual mo(Ie. rn

manuai mode all buttons will
activate their riesi-gnated
iunction except CYCLE START.

r-l laa.HUSIrlng LIte lvlAl\uAl-l LruLLOfl Wl-Ir
srop anu ciear an auEo cycre.

CAI-]TIOb{ 
=When in automatic mode ti:e ma-

chine performs moves automati-
cally. Read the instructions
on automatic operati-ons before
using this machine.

A1]'TO !r1!r BtrnroN

Tbris button selects a cycle
that starts f rom ttre right
limit switch.

When ti:e AUIO 1 button is
pressed and the machine is oR
the right limit switch the
CYCLE START and RAPID LEFf
buttons wili blink, indicating
that when the CYCLE START
button is pressed the machine

! a I 
---f -1 a 

-t! ----!i awrr-r raprq Lo tne refr unrrr
- -l 

!l 
---Eiie Ciii\i'i't;R S'i'UP posrElon 1S

r€ra(;rttlu.

At this stop the spindle is
rl - !! 

-- 
r a -- !t- -au_J us Leu verLl(jaJ.ry ror trle

proper stock removal amount.

Wiren CYCLE START is puslred a
second time tire spindie
rotation and feed start. This
operation continues unt,il tire
ieft iirnit switel: is
contacted. Now .c.he spindie
rotation and .[eed s-uop. Tire
UP RELIEF solenoid activates,
the spindle lifts up .O2A to
.040 of arr inch anrl the
maehine rapids rigirt to t,he
right limit switcir.

When tire right limit switeh is
contacted the UP RELIEF
solenoid turns off, the
spindle drops down to the
UP/DoWl.i ADJUST posj-tion, and
tLre machine changes to MANUAL
mode.

i'ioTE: Thre Center Stop must be
liogranmed before the Auto i
eycle will operate. See
Center SFop for clirections on
programming the center stop
distance.
AIII'O tr2rr BttlFTON

This button selects a cyeie
ttrat starts f rom the riqht
timit switctr.

Wlren the AUTO 2 button is
pressed and the rnachine is on
the right iimit switch the
CYCLE START ANd RAPID LEFT
buttons will bIink, indicating
that when the CYCLE START
button is pressed the machine
will rapid to the left until
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the CENTER STOP position is
reached.

At this stop the spindle is
adjusted vertically for the
proper stock removal amount.

When CYCLE START is pushed a
second tj-me the spindle
rotation and feed start. This
operation eontinues until the
left linit swi-tch is
contacted. The spindle
rotati-on continues but the
feed rate reverses direction
and feeds to the right until
the right linit switch is
contacted.

Now the machine will change to
MANUAL mode.

NOTE: See Center Stop for
directions on programming the
center stop distance.

CEI{TER STOP

Thls is a computer
proqrammable stop. When
properly set the machine witl
rapid travel from the right
Iimit swi-tch to the Center
Stop where the machine will
stop and wait for the cutting
depth to be adjusted.

After the cutting depth is ad-
justed Cyc1e Start is pressed
and the machine wilI finish
the cutting cycle.
Followinq are the directions
for setting the stop:
(1) ff the machine is not on

the right linit switch
move the machine to the
right Iimit switch.

(2) Press Auto 1 or Auto 2 de-
pending on which program
is desired.

(3) Press and hold the rapid
left button until the
surface indicator is
positioned close to, or
over, the surface to be
cut then release the
button. As the machine
rapids to the left the
display shows the distance
from the right limit
switch as it moves. If
the rapid button is
pressed a second time the
machine will rapid left at
a slower rate for more
accurate positioning. The
machine will not move to
the right when in
proqramming mode.

(4t once the desired Center
Stop position is reached
adjust the machine for the
proper depth of cut and
press the Cycle Start
button.

Pressinq the CycIe Start
button saves the Center
Stop position 1n memory,
starts the machi-ne and
completes the automatic
cycle.

The Center Stop distance
will remain in memory
until it 1s changed, the
emergency stop is pressed,
or the machine is turned
off.

RETIEF T]P BUTTOI{

Lifts the cutterhead assembly
up .020tt to .O40rr.
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Relief Up occurs automaticalty
at the end of a cut when in
automatic mode.

Use Re1ief Up in manual mode
to clear the cutterhead from
the work piece before
traveiing back to the right.

Relief Up allows easy upward
movement of the verti-cal
adjust handwheel.

cAfttr r obil :
Do not adjust the machine for
depth of cut when in relief
up.

When the machine is changed to
UplDown Ad just or MiII Clarnp
the spindle drops .020'! to
. O4Orr The machine will not
al1ow a cut to be made in
relief up mode.

uPlponN ADJUST BIITTOI{

Allows easy up and down ad-
justment of cutterhead. The
vertical spindle lock is off,
but there is liqht air pres-
sure in the vertical air
cylinders. (see maintenance
section for directions on ad-
justing air pressure. )

The machine will not feed
forward when the control is in
UplDown Adjust mode. In Auto
l- or 2 mode the machine
automatically changes from
UplDown adjust to MilI Clamp
when the cycle start button is
pressed.

escape from the air regulator
on the back of the soindle

unit when the machine is in
the UplDown Ad just rnode. ( See
maintenance section for de-
tails on regul-ator
adiustrnent. )

UTLL CI.AIITP BITflTCIN

This button locks the cutter-
head spindle assembly in the
vertical position ready to
miII. The clamp goes on and
off automatically when the
machine is in Auto mode.

SPINDLE START BIITTCIN

This button starts and stops
the spindle rotation.
If thre spindle button is
pressed in an auto cycle the
spindle and the feed will
stop. To restart auto cycle,
press the cycle start button
twice.
During spindle deceleration
the spindle button light will
blink until the cutterhead has
stopped rotation.
RAPID I,EFT BTITTION

Travels the spindle unit at
l-80 inlrnin. to the left until
the left limit switch is con-
tacted or the button is
released.

This button does not function
when the machine is in Auto 1-

or Auto 2 mode.

Note: The rcenter stop' must
be programmed before cycle
start wiIl function.
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RAPID RIGHT BIITTO}T

Travels the spindte unit at
180 inlnin. to the right until
the right limit switch is con-
tacted or the button is
pressed again.

This button does not functi-on
in an auto cycle or if the
spindle is rotating,
FEED LEPT BUTNSN

Feeds to the left at a rate of
inch per rev. (as shown in
display) x RPM (as set on the
Spindle RPM dial). (example:
.O2O inlrev. x 1OO0 RPM = 20
inlmin. )

Note: if spindle is not rotat-
ing, machine witl feed at 20
in/nin. Button does not func-
tion in an auto cyc1e.

FEED RIGHT BIITTON

Feeds to the right at a rate
of inch per rev. (as shown in
display) x RPM (as set on the
Spindle RPM dial). (example:
.020 in/rev. x l-000 RPM = 20
inlnin. )

Note: if spindle is not rotat-
ing, machine wilt feed at 20
in/min. Button wiII not func-
tion in an auto cycle.
FEED ADJUST KTOB

Selects the feed 1n inches per
revolution. (exanple: .O2A
in/rev x l-000 RPM : 20
inlnin. ) Range is from .25 to
76 inches per minute.

The feed rate can be changed
at anytime during the cut or
when the feed is not running.

FEED RATE DISPI,AY

The display shows the feed
rate in j-nches per revolution.
The display shows the distance
to the rcenter stopt when set-
tinq the center stop (with the
fast left switch in auto 1 or
auto 2, or when moving to thercenter stop' in cycle start.
SPII,IDLE RPItt KI{OB

Selects the spindle RPM.

The spindle RPM can be changed
at anytime during a cut or
when the spindle is not
running.

RPM range is 25A to 1250.

RIGIIT TRAVEL LIliIT ST{ITCH

The right travel linit switch
stops the machine from travel-
ing to the riqht. If in auto-
matic cycle, the machine witl
switch to manual mode and
upldown adjust.
LEFT TRAVEL LIIIIIT SWITCH

The left travel limit switch
stops the machine when it is
moving to the left, and can be
set at any distance. In auto
mode it automatically returns
the spindle to the right.
VMTICAL TRAVEL IIANDTiIHEEL

The vertical handwheel moves
the spindle up and down.

Press the up/down adjust
button for small uP, and al-1
down adjustments, Long up
movements are made with the up
relj-ef button engaged.
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ST'RFACE DEPTH DIAL TNDICATOR

This dial indicator is mounted
on the surfacing cutterhead
guard.

When properly adjusted this
indicator will show the
position of the cutterhead
relative to the surface to be
cut. It shouJd fu used only in
Xhe up/d.own ad just mode or
mi77 mode.

vAc{tuil Brrtr}oN

Press button to start vacuum,
press agai-n to stop.

Vacuum automatically starts
when the spindle starts, but
can be stopped by pressing the
vacuum button. NOTE: Vacuum
'i s, an crnt i on on th i s mach i ne

EITERGENCY STOP

Stops all movement of machine.
Also removes the programmed
Center Stop distance from mem-
ory-

Power is turned off to all
electrical components except
the display.

to motors. Allow five minutes
for power to drain before
ooenino electrical oanel.

Wtren Emergeney stop is re-
leased horizontal travel may
mrrrre as mrrr:h as one inch.

CAT'TIObU:
Power is stored in Capacitors
that supplv el-ectrical power
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()PER-A.TIhTG THE SF-2

On the following pages is a
general description and dia-
grams of how to use the basic
machine for surfacing, whether
it is a cylinder head, cylin-
der block, at other type of
job.

For details of operating the
specific fixtures available
for this machine refer to the
ont. Parts section of this
manual.
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There are several ways to use
the SF cutting system
depending on what type of work
you do and your personal
preferences. Following are
some details that will help
you decide which rnethod will
work best for you.

CUTTING INSERTS

Rottler offers several
different cutting inserts for
the SF machines, below is a
description of each.

CBN - CUBIC BORON ilITRTDE:
This is a very high
perforrnance insert used for
cutting cast iron. Using the
14 inch diameter cutterhead of
the SF machi-nes the RPM can be
run between 5OO and L25O. The
lower end of the speed range
is used primarily for cutting
diesel blocks and heads since
they are usually harder. The
upper end of the speed range
is used primarily for
automotive blocks and heads.
The optimum RPM for
automotive work is about 950
RPM. This will give tool life
resulting in insert cost per
head of 5 to 15 cents. If a
higher RPM is used tool life
wilI be reduced, increasing
tool cost per head to between
30 and 50 cents.

CBN can be used for cutting
aluminum and usually is when
you are cutting a few al-uminum
heads among a lot of cast i-ron
heads. When the quantity of
aluminum heads is higher it is
more economical to change to
an insert designed for
aluminum. When cutting
aluminum with CBN use some
type of lubricant (WD4O, PAM,

or any type of oil) otherwise
the aluminum will build up on
the edge of the insert, The
tool life of a CBN insert is
no greater than a coated
carbide insert when nachining
aluminum so it is much less
expensive to use coated
carbide when machi-ning
quantities of aluminum.

CBN does not cut cylinder
heads with pre-combustion
chambers. CBN can be used to
cut heads with exposed hard
seats such as some Cummins
heads but a sl-ower RPM shoul-d
be used and tool life will be
reduced. Some shops dress the
seats down with a seat and
guide machine before
surfacing.

CBN can be used to cut sofL
weld material. If you have a
variabl-e speed machine set the
RPM between 500 and 8OO.

COATED CARBIDE:
Rottler Manufacturing has
developed a special round high
positive rake insert for
cutting aluminum. In
applications where a high
percentage of the work is
aluminum this insert will
surface heads, more
economically, with smoother
finishes, without oil, and it
is designed for chip removal.
Consideri-ng the price of the
insert and tool life the
coated carbide insert is
roughly LIIO the cost of CBN.
When cutting aluminum the
spindle RPM can be run at it's
maximum speed. Coated carbide
can be used to cut cast iron
but the RPM must be reduced to
between 500 and 1OOO.
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ONE VS. TWO INSERTS:
Rottler SF nachines can be run
effectively with either one or
two inserts installed in the
cutterhead. NOTE: Never remove
one tool- holder that holds the
insert and run the machine
with one tool holder. This
creates an out of balance
situation.

If two inserts are instalted
and aligned within .000L of an
inch the feed rate can be run
2 times faster than if using
only one insert.

The depth of the grooves rnade
by the inserts for a typical
finish is approx OOO3.
Therefore for a second insert
to be of any advantage in
obtaining a smoother finish
for a given feed rate or a
sinrilar f inish at a higher
feed rate the inserts must be
aligned within . OOO3. Aligning
thern within . OO01 will give
you a significantly smoother
finish than aligning them
within .0002. Therefore for
max]-mum quality and
consj-stency Rottler recommends
aligning the inserts within
.0001 in a vertical plane,

1 INSERT

alignment of the horizontal
plane within .OO2 is
sufficient.

If aligning the inserts within
.0001 is too time consuming
Rottler recommends mis
aligning them between .0003
and .001-5. With the inserts
rnisaligned you will get the
same finish for a set RPM and
feed rate that you would using
on insert. The benefit on
using two inserts is for stock
removal. Since the one
misaligned insert is removing
some material the depth of cut
can be increased up to .o1o
and acceptable tool l-ife
obtained.

If one insert is used (50
percent of our customers use
one insert) you do not have to
worry about alignment. It
makes it very easy to change
frorn CBN to coated carbide
inserts.

The data below assumes you are
using a 3/8" dj-ameter insert,
either CBN or Coated Carbide.

2 INSERTS 2 INSERTS
. oo03-.0015 . oool-

12 rms 10 rms

20 rms 15 rms

30 rms 25 rms

60 rms 4A rms

90 rms 60 rms

used as a qeneral guide line. Actual

RPM 1OOO
FR 2"fmin.

RPM 1OOO
FR 5tt/rnin.

RPM 1OOO
FR 10'r/min.

RPM I-OOO
FR 20"/min.

RPM 1OOO
FR 30"/min.

t2 rms

20 rms

30 rms

60 rms

90 rms

The above figures are to be
results may vary.
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I-TJBR,:E CAlr I O}T

Refer to illustrations on pages 4.3, 4.4 and 4.b

BALI+SCRSIS rltT

The ballscrew nut is located
under the rear spindle base
cover.

Every L75 holu.rs., The ball
screw nut should be greased
using F2 nulti-6xrrlrra,e Gr.ease,
or Unoba Fl- Grease, or
eguivalent. Wipe a small
anount of grease on the
ballscrew just ahead of the
nut.

or'TER sPIl{prE

The Outer Spindle is the
cylinder that travels up and
down. It is supported in outer
spindle bushings"

Fll'ery 4O llplurq, The Outer
Spindle should be cleaned with
Kerosene. And occasionally a
Tight veight oil applied to
prevent excessive dryness.

Ir{ER SPrilDrE

The Inner Spindle is located
inside the Outer Spindle. The
Inner Spindle is directly
connected to the cutterhead.

Wery 1O lpurs, Add 2 or 3
drops of oi.l, Urllon oiL 31s
klondyke oi7, or any SAE *1O
oiL (non detergent notor oiL)

, Add one

or FZ lube, Laturiplate iggo
AAA, Iiobil oil - ItohiTith A,W.
grrades I or 2, Clrcvron
htolith EPL or EP2, or any
equivalent lithiurn bariuur
grease. Run the spindle down
near the lower linit and you
will see a grease fitting
located in the kelway. Add
lubrication to the fitting in
the spindle keyway. ff the in-
ner spindle is removed clean
the lswer bearing and repack
it with the same grease.

VER3ICAL ADrU.SrriBilT r$Ir

This nut is what, makes the
spindle travel up and down
when the handwheel is turned.

EverT .4O hoq.rs, Add 3
squirts of spirfiIe oil to the
oi1 cap located as shown on
the illustration.

TUBRICAfIOI{ IIAT{UAL HEAD
FrxruRE 7119F.

&zent 4O fuurs, Applv mtlti-
purtr)ose grease to the grease
fittings.

Everv 10 hours. Annlv
urtltipurgrise gre'ase to the
sliding surfaces.

shot of , Anion ail - Ilnoba FL
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LUBRICATION z-AXIS IJNIVERSAL
HACHTNE TABLE 7]-1.90

Every 775 hours, Add 2 or 3
shots of qrease to the grease
fittings shown.

Wery 40 hours , clean and
apply grease to the bearing
surfaces of the journals.

Werv 7.OOO hours
Disassemble clean and grease
the spherical washer.

Use F2 l4ulti-purpose Grease,
Chevron DuroLith, et
equivalent.

Coa"l-escir:"cr
Fi l-ter

The coalescing filter is the
second filter on the incoming
air supply. This filter
removes the rna jority of the
liquid (oil, water etc...) in
the air supply. The filter and
incorning air is located on the
rear electrical enclosure.
(see page 6.4).

WAR.}{IbtrG:

Wert 8 hours. Ehis f ilter
must be checked for
accumulation of water. If the
sight glass reaches L/4 to L/2
fulI the water must be
manually emptied. To enPtY
water, open valve on the
botton of filter, allow aII
water to drain, close valve.

Cl-ea.rringr tlre
lila-rz Surf a.ce
f)O D{OT clean way
surfaces with abrasive or
harsh cleaners. The sliding
way material used under the
spindle base, must rrbreak-inrl
which wiIl deposit a small-
amount of the material into
the top of the main base.
Discol-oration will occur in
the areas the way material
slides. If the way surface is
cl-eaned of these deposits, the
trbreak-inrt action will- start
alI over. If this cycle is
repeated premature wear will
result.
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GREASE FITTING

JOURNAL
SURFACE

GREASE
FITTING GREASE FITTING

JOURNAL
SURFACE

GREASE
FITTING

GREASE FITTING

SPHERICAL
WASHER

=\!_l

2 AXIS UNIVERSAL MACHINE
TABLE 7119Q LUBRICATION
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I

GREASE
BOTH ENDS

GREASE
BOTH ENDS

MANUAL HEAD FIXTURE LUBRICATION 7119F
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SETiTIb{G THE CT.rITITIhTG ITC)OI- II\TSER.IT,S
Place the UPIADJUST/MILL tog- the same height within .0015-
gle switch into rnitl mode 0003. If adjustment is

necessary loosen the two tool
hol-der clamp scre!.rs then
alternately loosen and tighten
the up and down adjusting
screws. Retighten all screws
and recheck both inserts.

Production Cutting
Aluminum & Cast Iron

For faster tooling set up,
this machine can be set up
with one cast iron cutting
tool bit and one aluminum cut-
ting tool bit. The set up is
very simple. Set the cast iron
style tool-holder with no down
or out adjustment. Set the
al"uminum style tool-holder .02
farther out and .0O5 lower
than the cast iron style tool-
holder. With the cutter head
set up this way, aluminum work
can be easily cut. To cut cast
iron sinply remove the cutting
insert from the aluminum style
toolhol-der.

Switch to left travel and run
the spindle base to the center
of the main base.

CAIJTIOIrT:
Turn off aII power to machine
before proceeding.

Remove vacuum housing from
chip shield. Attach a dial
runout indicator to a cylinder
head or engine block, etc.

Rotate cutter head and check
to see that both inserts are
the same distance from the
center of the spindle, wi-thin
.004. ff adjustment is neces-
sary loosen the two tool
holder clamp screws, and the
up adjustment screw. Move tool
holder in or out required dis-
tance. Retighten all screws
and recheck both inserts.
Rotate cutter head and check
to see that both inserts are

ADIJSNNG
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D-AL TNE):rCAE(}FT SE:rlr:rNG
(See also illustration
page 6.L5)

If chip shield, cutting in-
sert, of, dial indicator have
been moved, the dial indicator
ehould be reset.

To reset, switch the
UPIADJUST/$IIL toggle switch
into adjust mode,

With surfacing cutter in the
for and aft position, switch
to left travel and move
spindle left until the cutter
head over laps the cylinder
head surface by L/2" when
rotated.

cAttlrrolrr :
rURN OTF POWER TO THE MACHINE
WHEN HANDLING CUTTER.

Touch off cylinder head sur-
face, by turning hand wheel
clockwise until cutter insert
just touches cylinder head

LOCKING SCREW

ADJUST]NG SCRE1JY

DIAL INDICATOR

surface when rotated back and
forth over this surface.

( N0TS:- Do NoT LOWER CUTTER
HEAD DIRECTLY ONTO CYLINDER
HSAD SURFACE, rT !,tAY CHIP THE
CUTTING TOOL TNSERT).

Press the dial indicator down
on the cylinder head surface.
Adjust it by: RemovinEi the
lock screw. Then turn
adJusting screhr up or down
until the dial indicator is
half way between itts mini.mum
and maximum range. Replace the
lock screhr and tigrhten firmly,
Set dial to zero.

The indicator may be checked
periodically by rnaking a cut
and, without raising or
lowering the spindler 90 back
to the start of the cut and
see if the indicator reads
zero.

DIAL INDICATOR
HOLDER

CUTIER
HEAD
SHIELD

CUTTERHEAD
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\ZER.TTCAI, ItrR.AV]EI.
CHAIN R.ETIIO\ZAI, Al\ilf) R.EPI-ACEMEI\T1T

CAI.'ItrION:
All power to this nachine must be disconnected before continuing.

{See il}ustration page 6.6}

Remove four scre!'rs from the
chain cover, and lift it off.
Remove half round cover by
removing its three screws,

Loosen the locknut, and the
two bolts, oil the adjusting
block. Move the sprocket all
the way in by turning the
adjusting bolt.
Locate a master link in the
chain and remove it. Renove
the chain. Slide the new chain
thru the opening around the
large sprocket and reconnect

the master link.
Place the chain over both
sprockets, and take up the
slack by turning the adjusting
bolt. The chain should have
approxinately L/4 inch play
neasured nidway between the
sprockets.

CATT:trIOI\T:
Do not Over tighten the chain,
or the vertical spindle
positioning system could fail.

Lock the adjusting bolt with
the locknut. Tighten the two
bolts in the adjusting block.

Replace both covers, and
tighten the mounting screhrs.

\EB$88*"

V
CHA IN
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DR.I\.ZE EiEI-:T TTEPI,ACEMEI\TT.

CAulf IoN l
Turn off all power to surfacing nachine before replacing belt.

(See also illustration
page 6.5)

Remove the four scretrs holding
the upper cover. Lift co\rer
off.
Loosen the four motor mount
screhrs.

Loosen the belt tension screw.

Lift the belt off.

Replace with new belL (7014F').

Tighten belt tension scren,
until belt has l/8 to 3/16
inch deflection, with L-L/2 to
3 pounds pressure, neasured in
the niddle of the belt.
Tighten the four motor mount
screhrs.

Replace the upper housing
cover and tighten the four
screws.

UPFER HOIJSINO
COVER

EELT TENSION
scREl{
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flR.-\.zE spR.ocKET/l I(J^1roFr R.Eryr(3\.rE AI\ID
R.EPI-ACE

CAT.tlf I CtIrT :
A11 power to this machine must be disconnected before continuing.

REMOVAL. OF pRIVE SPROCKET
(sr{ALL SPROCK$T)

Remove the upper housing
cover, and drive belt, (as
explained on page 4.9).
Place sonething under the
spindle drive rnotor to support
it. Remove the four 3/8-L6 mo-
tor mounting screrrs from in-
side the upper housing. Lower
the motor, with the drive
sprocket attached, out of the
upper housing.

Remove three screws, located
on the bottom of the sprocket
bushing, between the bushing
and the motor. Use three
screws, in the threaded holes
in the bushing, to loosen the
bushing from the sprocket.
Lift off sprocket.

DRIV[
SPROCKIT

BUSHING

MOTOR
SHAFT

REPLAC-EI{8N3. OF DRrVE SPROCKET
( s!,rALL SPROCKET )
Clean bushing, and sprocket.
Do not use any lubrication on
bushing, sprocketf or screws.

Locate BUSHING flush with the
end of the motor shaft.
Tighten the #lO-24 UNC screvts
in the bushing $VENLY to
5 to 6 ft,. Ibs.

Install motor baek into upper
housing and tiqhten the four
motor rnounting screws.

Replace the drive belt, and
adjust, ds indicated in drive
belt replacement.

Replace upper housing cover
and tighten tfie four screws.

BUSHING
SCRfW

MOTOR
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[)R-I\ZE}[ SPTTC)CKEIT R.EI4O\ZE A}Tf}
FTEPI-ACE

CALTTIO}T:
AII polrer to this machine must be disconnected.

REr,tovAL oF DRM}[ gPRgCKHt
(LARGE SPROCKET)

Renove the upper housing
cover, and drive belt, (as
explained on page 4.9).
Remove the three L/4-2O screws
located on top of the sprocket,
bushing. Insert these bolts
into the threaded holes in the
top of the bushing. Turn these
screws in evenly to force the
bushing and sprocket apart.

Remove driven sprocket, the
bushing, and the key.

INNER
SPINDLE

DRI\EN
SPROCKET

NAMEPLATE

UPPER

REPLACE!{EN3 Or, pRMl{ SPROCKET
(LARGE SPROCKET)

C1ean bushing, and sprocket.
Do not use any lubrication on
bushing, sprocket, of screws.

Align the driven sprocket, so
that the botton edge is
slightly lower than the drive
sprocket, Tighten the four
L/4-2O screws, located on top
of the driven sprocket
bushing, EVENLI to 9 to 1,0 ft.
lbs. Check to see that it does
not wobble.

BUSHING

ADJUS-NNG
NUT

HOUSING
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CIJII]TER.HEAD AI\T[> CHIPGIJAR.I' Tl'EN4OVAI.

CAI'{TI()N:
Dlsconnect power to surfacing machine before handling eutterhead.

llark cutterhead and spindle so
they can be reassembled in the
same position.

Remove cutterhead by removing
its (4) 3/8-L6 screws.

Remove chip guard by removing
its (2, L/4-2A set screws that,
go into the clamp rlng at an
angle, and loosen the 3/8-L6
capscrerd in the split line of
clamp ring.
Remove cover.

SCREW

SPINDLE
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IDilI\IER. SFTI\TDI'.E FIEIIIOVAI-

Renove the upper housing
cover, and drive belt, (as
explained on page 4.9t.
Remove the driven sprocket (as
explained on page 4.Ll).
Remove the eutterhead and chip
guard (as explained on page
4.L2) .

Crank spindle up to its full
up position.

Remove the Rottler nameplate
frorn the front of the upper
gear housing.

Insert a rod or punch thru
this opening and into the
upper adjusting nut (702or.
Holding the cutterhead, loosen
this nut by turning it
counter-clockwise. Remove nut,
spacer (7019), key (6043), and
(21 belleville springs (7052).

Thread upper adjusting nut
(7O2O) back onto inner spindle
to keep the spindle fron
falling out, after throwback
nut is unthreaded.

INNER
SPINDLE

UPPER
NUT

SPACER
tsELLVILLE
SPRINGS

OUTER
UPFER
BEARING

Take a rod or punch and insert
it into one of the holes in
the outside of the throwback
nut. This nut is located
between the botton of the
outer spindle and the lower
flange of the inner spindle.

Turn the nut counter-clockwise
to loosen. As you back off tbe
nut, tap on top of the inner
spindle with a soft mallet. Do
this until the nut, is threaded
out of the outer spindle.

OUTTR
SPINDLE

BEARiNG
SET OF THREE

THROW BA
NUT

INNER
SPINDLE

P1ace sonething under inner
spindle, then unthread the
upper adjusting nut.

Slowly lower the inner spindle
out of the outer spindle.

uppER sP.rr{ptq. BEARTNG RE}tgVAt

Use a puller or a lonq bar
from inside the outer spindle,
to carefully remove the upper
bearing.

SPINDLE
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ATFL ADJTTSITryTEI\TT

Up-Relief Air Setting

L. Move control panel toggle
switch to adjust, position.

2. Adjust, relief up air
regulator, to O pressure.

3, Move control panel toggle
switch to up relief.
4. Adjust relief up regulator
pressure until the spindle
lifts (Note air pressure
reading. )

5. Continue to adjust air
pressure up until the vertical
handwheel does not turn
snoothly. (Note air pressure
reading. )

6. Set the regulator half sray
between these two readings.

7. This pressure should be
approxinately 45 to 50 P.S.I.

Adjust Air Settinq

L. Move control panel toggle
switch to adjust position.

2. Turn adjust air regulator
to O pressure,

3. Increase regulator pressure
unt,il vertical handwheel can
be turned clockwise with
noderate resistance. (Note air
pressure reading. )

4. Continue to adjust air
pressure up until the spindle
will snap up into a relief
position while the vertical
handwheel is turned counter-
clockwise vigorously, (Note
air pressure reading. )

5. Set the regulator half way
between these two readings.

6. This pressure should be
approxinately 8 to 12 P.S.I.
(CAUTION: l{ax 15 P.s.I. )

Relief Yalve, Setting

L. Note: adjust air setting,
procedure must be completed
first,
2. lilove control panel toggle
switch to adjust position.

3. Adjust relief valve
clockwise until air is heard
escaping, Then turn counter-
clockwise until air just
barely escapes.

4. While viewing the adjust
air regulator gauge, crank the
vertical handwheel rapidly
counter-clockwise several
turns. (Note air pressure
reading. ) If the setting is
correct there should be an
increase of 5 to 7 P.S.I.
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Ct'TTITEFT HEAD TII.lr AD.:rT'S1r}4EIY1r

3.

4.

F

l-. Load workpiece (scrap head
or block) into the machine.
0perate the raachine
normally and surface the
workpiece.

2. Travel the spindle unit
over to the center of the
workpiece. Raise the
cutterhead as far as
possible.

}ilOTE :
Turn off all power before

continuing.

Attach the magnetic base of
a dial indicator to the
bottom of the cutterhead at
approximately 6-L/2 inches
from the center.

Zero the indicator on the
surface of the workpieee.

Manually rotate the cutter
head left to right. The
indicator should show the

left, Ieading edge of the
cutterhead to be .0025 to
.0O4 lower than the right,
trailing edge.

6, If the tilt is not within
this tolerance, it will
need to be adjusted. Loosen
the six allen head bolts
holding the 70O4D bushing
to the botton of the
spindLe base. (see
illustration page 5 .7't .
Snug the bolts up very
lightly.

7, Use a large mallet to knock
the 7OO4D bushing to the
riqht or to the left until
you have the proper tilt in
the spindle as described in
step 5.

B. Tighten the six allen head
bolts firnly.

9. Recheck tilt. to make sure
nothing moved.

1-0. Remove the indicator turn
power back on and operate
the rnachine norrnally.

CUTTERHEAD

DIAL INDICATORWORKPIECE
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II{}TER, SP I TDI-E ADJIJSiTF{EI\T T

WARNING: Disconnect all power to this machine before continuing.

Remove the two screws holding
the small nameplate
( 502-1-1-9C) to the f ront of
the upper housing. Inside the
exposed opening is the spindle
adjustment nut {7O2O). The
spindle adjustment nut has
holes drilled around it's
perimeter to accept an adjust-
ment rod.

fnsert an adjustment rod into
the spindle ad justrnent nut.
The ad justrnent rod should be
L/4 5/L6 inch diameter and I

10 inches long.

Carefully rotate the
cutterhead counter-clockwise,
(looking from above the
cutterhead) letting the
ad justrnent rod move against
the end of the slot. This

ROTATE CUTTERHEAD
COUNTER_CLOCKWISE
TIGHTEN

tightens the inner spindle
adjustment. The cutterhead
will be easy to turn and you
should be able to feel the
spring loaded detent in the
ad justrnent nut.

At some point the torque
required to turn the
cutterhead will sharply
increase, immediately stop
turning the cutterhead.

CAUTION: Do not
severe bearing
occur.

overtighten or
damaqe wiII

o
N
o

I

o

G

Turn the cutterhead clockwise
one or two detents.

Remove the adjustment rod and
replace the nameplate.

NAMEPLATE

ADJUSTMENT ROD

SPINDLE ADJUSTMENT
NUT

ROTATE CUTTERHEAD
CLOCKWISE TO LOOSEN

"(

CUTTERHEAD
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Pneumatic Confrol Diagram Page 5.2 sF-2 MachineParts
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Page 5.3 SF-2 HachinePneumatic Assembly

o- r!o->J><o<JzJo-oo-za>

lrl
-Jo

=o_a
toF

NJ
t Oo

r.- LJ O
l oi^
IU

c.r gtO

3 aJ

O
@

til -T
-J

Nfo<
lr)(J

T
lr)

I

N
O
lr)

Fa
f
rx
lrj

L!!)
td L!E>

Jo<F>

O
@

oi
IO

: L,Jl(9Nf
O<
lf)o)

LrJ

J

trJoo
N_loNZ^
lLd(,+Jf

-O LL
OAv

a
E.
UJ

EO
-2.

Jo>FO

6
o-

O(o
Io

E.o
F

f-- J
-llo
f'- LrJ
NE

INE
O-
'n<

a
J
U)

tdoo.+-lo
f=Z
lLd+J
-ov)a

trJ

J

trJoo
N_lo
NZ
ILJ+r
-oAQ

Eo
Fo

o
F

t!
UJ LTJ

))
LIJ<E>

r.)
f.-

N

J

9
GL]
tg.
O]u)aJO
UJ-J

c)oz
FLd

a
E
tdto

-z
-Jo>Fc)



Parts Electrical Enclosure Page 5.4 sF-2 Hachine
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Page 5.6 SF-2 MachineVertical Drive (Chain)
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Spindle Base, Front Section Page 5.7 SF-2 i{achine

514-4-17E
AIR FITTING
2 REQ'D

7005
MANIFOLD

SPINDLE
BASE

503-41 -53
O_RING

7006A
PISTON

506-3
1/2" PLUG
2 REO'D

O_RING
2 REQ'D

1 /8-27 NPr
PIPE PLUG
2 REQ'D

7044

700+H
ADJUSTING
SET SCREW
3 REQ,D

70+5
O_RING

7004G

700+A
PISTON GUIDE

6251
RUBBER RING

6249
FELT OILER

6248
WPER

INNER, OUTER
SPINDLE ASS'Y

BUSHING



Inner/Outer Spindle Assembly Page 5.8 SI-2 Machine

Noo

Io
d

E

7020
UPPER
NUT

701 9
SPACER

70+9
BEARING

SET OF THREE

701 8D
INNER

6043
#404 WOODRUFF
KEY

7052
BELLVILLE
SPRING
2 REQ'D

I
I

-

i

7017
BEARING

502-9-688
GREASE FITTING

7021
BEARING NUT

7022
THROW BACK
NUT

INNER. OUTER
SPINDLE ASSEMBLY
SF_2SPINDLE



Page 5.9 SF-2 HachineSpindle Base Assembly
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Page 5.10 SF-2 MachineWay Cover Assembly
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Ball Screw Support, Left Page 5.11 SF-2 llachine
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Ball Screw Support, Right Page 5.I2 SF-2 Hachine
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Pendant Assembly Page 5.13 sF-2 Machine

514-7-48
BRACKET

51+-7-798
POTENTIOMETER
(2 REO'D)

502-37-66
KNoB (2 REQ'D)

6491 Q
PUSH BUTTON
YELLOW 3 REQ'D

6389
EMERGENCY
STOP BUTTON

6491 R

PUSH BUTTON
WHITE 4 REQ'D502-37-44A

PENDANT
ENCLOSURE 6491 P

PUSH BUTTON
GREEN 6 REQ'D

502-37-59C
SOCKET 13 REQ'D

P[NDANT 7053E
NAMEPLATE

\:d
qrY->

6ru

SF- 2



SF-2 MachineSpindle Base, Rear View
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MF-68A
5/16-18 X
s/8 LG. FLAT
POINT SET
SCREW

MF_1 64A
JAM NUT

SPRING
PLUNGER

Cutterhead and Chip Shield Page 5.15 SF-2 Machine

- 70+2F
NUT
2 REQ'D

7041H
CHIP
SHIELD

-32

71 53X
DIAL INDICATOR
7153Y
CONTACT POINT
70381
DUST GUARD

SPINDLE
ASSEMBLY

7046
SPRING
PLUNGER

MF-21 3
J/8 DrA. X

1-1l2 LoNG
DOWEL PIN

3\8-16 UNC
x 1-1/4 LG.
CAP SCREW

MF-60 1/4-20 UNC
x 3/4 LG. FLAT PO|NT
SET SCREW 2 REQ'D1/+-2O UNC

x 1/4 LONG
SET SCREW

MF-1 63
r /4-2ouNc
NUT

MF_66
SET SCREW
1/a-2AUNC x
1 -1 /2"

*
7202
TOOL

*
7202C
3/8-16 UNC X 5/8
LG. OVAL POINT
SET SCREW 2 REQ,D

HOLDER

+
MF-15
1/4-2O UNC
X 1 LG. CAP
2 REQ'D

+
6294N

LOCATING SCREW
4 REO,D

MF-33
3/8-16 UNC X 1-1/2
LG. CAPSCREW
4 REQ'D

scREw 7206
14" CUTTER HEAD
ASSEMBLY INCLUDING
ALL PARTS MARKED *

ASSEMBLY 2 REO'D --------____-\



Page 5.16 SF-2 l{achineRiser Set
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Old Style Parts Assemblies Page 6.1 SF-2 Hachine

SPINDLE
ASSEMBLY

ruRN IN HEX
SET SCREW.19
(usE JAM NUTS TO

HOLD SCREW BODY)

7038K
SPRING
PLUNGER

7042C
HOUSING

MF-67
s/16-18 X
1/4 LG. FLAT
POINT SET SCREW

7038C
HOLDER

7042D
KNOB
2 REO,D

FOR OPT. DIAL
INDICATOR
SEE OPT]ONS
PAGE

7153A 1DIAL I

INDICATOR I
(STARRETT) j

MF_33
3/8-16 UNC X

LG. CAPSCREW
4 REQ'D

7041C
CHIP
SHIELD

-325\8-16 UNC
x 1-1 /4 lG.
CAP SCREW

7038A
CLAMP RING

629+M
CUTTER HEAD

6294N
LOCA'IING SCREW
4 REQ,D

CUTTER HIAD &
CHIP SHIELD

OLD STYLE

H
MF_50
#8-32
LG. SET

7O3EH
OPTIONAL
INDICATOR

uNc x 1/4
SCREW

7038F

_ DIAL
(FEDERAL)

PARK PIN

MF-21 3
3/e D|A. x
1-1l2 LONG

PIN

MF-223
3/16 DlA. x
1-1l4 LONG
ROLL PIN

MF-58 1/4-2O UNC
x 1/4 LG. FLAT POINT
SET SCREW 2 REQ'D

MF-1 5
i /4-2C
X1LG.
2 REQ'D

UNC
CAP SCREW

MF_64
1 /4-2A
LG. SET
2 REQ,D

uNc x 3/4
SCREW

6303E
TOOL HOLDER
2 REO'D

\-



Old Style Parts Assemblies Page 6.2 SF-2 Hachine
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Old Style Parts Assemblies Page 6.3 SF-2 Machine

doo
N

I

N
N
a
LUt

502-8-52C
SPRING
PLUNGER

MF-67
s/16-18 X
1/4 LG. FLAr
POINT SET SCREW
2 REQ,D

71 53X
DIAL INDICATOR
71 53Y
CONTACT POINT
70381
DUST GUARD

501 -5
PLASTIC
KNOB

7038P
HOLDER

7046
SPRING
PLUNGER

MF-213
3/8 DtA, X

1-1/2 LONG
DOWEL PIN

7042Q
HOUSING

7041E
WING NUT
2 REQ'D

704'tF
CHIP
SHIELD

-323\8-16 UNC
x 1-1 /4 LG.
cnp ScRrw

MF-163
1 /+-2OUNC
NUT

MF-66
SET SCREW
1/a-2AUNC x
1-1 /2"

7202C
3/8-16 UNC X 3/8
LG. OVAL POINT
SET SCREW 2 REQ'D

7202A
TOOL HOLDER

MF-58 1/4-2O UNC
x 1/4 LG. FLAT PO|NT
SET SCREW 2 REO'D

7038Q
CLAMP RING

6294N
LOCATING SCREW

4 REQ'D

MF_33
3/8-16 UNC X 1-1/2
LG. CAPSCREW
4 REQ'D

MF_15
1 /+-2O
X .I LG.
2 REO'D

uNc
CAP SCREW

CUTTER HEAD &
CHIP SHIELD

b
g

2 REQ'D
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