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r I\T TR.O[)IJCT I OI\r
This manual is divided into
sections as listed in the
table of contents.

It is required that the ner^7
user of the SF-OO read this
manual, in particular the
sections concerning safety,
before operating the nachine.

DESCR.TPTI()}.{
The nodel SF-OO surfacing ma-
chine is a preci-sion, high
speed surfacing unit.
The model SF-OO can be
equipped with tooling and
accessories for surfacing most
American passenger car and
truck, inline, 9O and 6O
degree V-type blocks as well
as cylinder heads.

SF-OO machines may be readily
tooled to resurface a wide
variety of engines, including
European and Asian models, ds
well- as perform various other
surfacing operations.

This machine is designed for
two purposes:

The alignment of the deck
surface to the pan rails
and main bearing
locations, as have been
done in the original
factory surfacing.
A considerabl-e savi-ngs in
surf acing tirne and
operator involvement as a
result of fast block
clamping, and conveni-ent
controls.

making this machj-ne highly
suited to the jobber shop
where engines cannot be run
through, in model- lots.
AII feeds and rapid travels
are pohrer operated and con-
trolled from the conveniently
located control panel.

Power required is 23O volt,
three phase. This provides
power to the AC motor, the
horizontal S.C.R. drive, and
various relays and solenoid
valves that actuate mechanical
controls on the machine to
engage feeds and travels. See
eTectrical section for proper
eTectrical attachment .

I-IN4ITED
virAR-R-Ab{T\'

Rottl-er Manuf acturing Company
model- SF-OO parts
equipment are warranted as
materials and workmanship.

and
to

(1)

This lirnited warrantv renains
in effect for one vear from
the date of delivery. provided
the machine is owned and
operated by the oricrinal
purchaser and is operated and
ma i nta i ned as nAr i nstrrrr:t i on
in this manual -

Standard air and el-ectrlc com-
ponents are warranted by their
respective manufacturers
(NOTE: their individual- war-
ranty periods may vary signif-
icantly from Rottler rnanufac-
turing policy).
TooIs proven defective within
the warranty period will be
repaired or replaced, dt the
factory's option.

(2)

Change over or resetting time
requi-red to set up V-type or
in-line engines is a minimum,
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We accept no responsibility
for defects caused by external
damage, h/ea_r, abuse, or
misuse, nor do &re accept any
obligation to provide compen-
sation for other direct or- in-
direct costs in connection
with cases covered by the war-
ranty.
Freight charges on warranty
iterns (non-air shipment onlyl
will be paid by nott,ler Manu-
facturing for a period of 60
days only from date of instal-
lation or set-up by a quali-
fied service techniciah or
saLes rep.

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

SAFEITf'
rr{FoRt4Alrrobr

CATJTIO}'I
This machine is capable of
causing severe bodily injury.

The operator of this surfacing
machine should be a skilled
rnachinist craftsman who is
we}I versed in the caution,
care, and knowledge required
to safely operate metal
cutting tools.
As with all machine tools Eyeprotection must be worn at all
times by the operator and
other personnel within in the
area of the machine.

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

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

operator shouLd be very care-
fu1 to provide adequate clear-
ances around the set-up area
when using the machine. -

The operator and nearby per-
sonnel should be fami-liar with
the location and operation of
the Emergency Stop Button.

ELECTRICAL POWER MaKe Sure
a1I electrical equipnent has
the proper electrical overload
protectJ-on

I{ACHINE OPERATOR - Operator of
this surfacing machine should
be a skil-Ied rnachinist crafts-
man, that is, weII versed in
the caution, care, and knosrl-
edge required to safely oper-
ate a metal cutting tool.
ff the operator is not a
skill-ed 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 thj-s surf acing ma-
chine.

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

1. CIItrfING TOOL AREA Any
operation involving hands
in the cutter head area,
such as inspection or
alignment of the
cutterhead or cutting
tools requires the pohrer
be turned off to the
machine.

2. SURFACING Eye pro-
tection rnust be worn
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during this operation and
hands must be kept
conpletely a$ray f rom
cutter head. A11 chip
guards must be kept in
their normal operating
positions.

4. OPERATCIR PANEL COMTROLS -
Learn to identify and
independently operate
these control functions
by habit while developing
the awareness of keeping
your fingers and hands
well clear any moving
rnachinery.

5. WQRK LOADING AilD UN-
LOADING Carefully
develop handling methods
of loading and unloading
yo{k pieces, so that no
injury can result if
hoist equipment or lift
connection should faiI.
Periodically check lift.
components for darnage
that may cause failure of
BIock Handler Assembly.
Lifting eye can
eventually fail if the
eye is reset in line with
the 502-1-80 lift

channel.

6. I.{ACHINE UAINTENAI{CE . Any
machine adjustment,
malntenance or parts re-
placement absolutely
requires a complete power
disconnect to
machine. fHfS
ABSOLUTE RULE.

IqTACHII\TE
II\ISTAI-I-ATTOhT

I"OCATION

The productivity of this ma-

chine will depend to a great
extent on it's proper initial
installation, particutarly the
means by which cylinder
blocks/heads are lifted into
the machine as well as the ma-
terial handling to and from
other operations in your shop.

The proper loading arrangement
and location for your SF-OO
machine is extremely
irnportant.

A slow travel (6' to i-0'/min)
pohrer hoist, operated from ei-
ther a bridge crane or a jib
crane arrangement works very
wel1. A 1000-1b hoist is
generally adequate for lifting
the engine block. An air hoist
with speed control makes an
ideal method for fast,
convenient loading.

If some production surfacing
with this machine is antici-
pated, and the cylinder
blocks/heads are not directly
loaded and unloaded from a
conveyorr w€ would recommend
considerable attention be
given to the crane so that it
covers an adequate area to aI-
low the operator to back up
and remove cylinder
blocks/heads without clutter-
ing up his own area. If tw<>
machines are to be operated by
one operator, w€ would recom-
mend that the open faces be
placed at right angles to each
other, with the machines ap-
proximately three feet apart.

tTNPACKT{G

Use care in removing the crate
from the SF-OO machine, being
careful not to use force on
any part of the spindle unit.
Remove the tool box, paral-
lels, and optional tooling 1o-

the
TS AN

channel.
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cated at the lower portion of
the machine and cornpletely
clean these articles, ds well
as the machine base pads and
upper table, with solvent.
Rust inhibitor is applied to
the machine at the tirne of
shipment, and any of this in-
hibitor left on the rnachine
will result in consi-derable
collecting of cast iron dirt.
SHIPPING HOLD DOWN BOLT

Remove cover (#zoto}.l from the
rear of the spindle base by
removing itts four mounting
screws. Renove the bolt 1o-
cated between the two linit
switches in the bottorn of the
spindle base. Replace the
cover and tighten the four
mounting scre$rs.

LEVELING

Four square-head set screws
(5O2-1,-L2A) , jam nuts (5O2-L-
l-2F), two front leveling pads
(7180A), and two rear leveling
pads (7180C) are provided with
the machine for 1eve1ing. In-
sert the screw and nut at the
base support points, being
careful that the screw point
seats in the leveling pads be-
1ow.

Use a precision level and
level the upper table within
.0005" per foot in both direc-
tions and make sure that the
machine weight is equally sup-
ported at the four support
points of the base.

ATR- St-f PPI-:'

ft is very important the air
source for the SF-OO machine
be moisture free. Water and
oil in the line will result in
early cyJ-inder and val-ve fail-
ure. our recommendation is

Attach a 100 p.s.i. air source
to the appropriate intake at
the air filter on the side of
the rear control enclosure.

POWER- SLfPPI-f'
This machine requires 2A8 to
24o vac three phase, 5o/6ohz.
Current requirement is 15
amps. Connect per electrical
hook-up directions bel-ow. ff
the voltage is outside this
rancre the macfrine will not
oBerate properly and may be
damagred.

Connect three phase wiring to
the 7 pole terminal strip in
the lower right side of the
electrical enclosure.

CAIJIr I OITT :
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 right side of the
electrical enclosure.
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TERMINAL STRIP

ELECTRICAL
208v,oR 220v/230V
3 PHASE, 50/60 HERTZ

IMPORTANT
ELECTRICALLY CONNECT
IN ACCORDANCE WTH
NATIONAL ELECTRICAL
CODE AND YOUR LOCAL
CODE.

STRAIN
RELIEF

INCOMING
POWER

GREEN
(cR0uND)

TLECTRICAL HOOKUP
SF_ OO
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POWER ON LIGHT

This is an indicator Iight
on1y. Tt indicates power is
being supplied to the ma j-n
breaker of the machine.

RELIEF TIP:ADJUST T]P/FWN:MILL
SWITCH

Relief Up- When in Relief Up
the two air cylinders are ac-
tivated which lift the spin-
dIe/cutterhead assembly up
.020-.040 of an inch. Relief
Up is used when the machine
has finished a cut but before
rapid traveling to the right.
Adjust UplDown- When in Adjust
Up/Down the two air cylinders
are on low pressure. This al-
lows for easy ad justrnent of
the cutter head in either di-
rection.
MiI1- When in MiIl the two
air cylinders are off and the
spindle/cutterhead j-s locked
in its vertical position ready
to ni1l.
SPINDLE START/STOP SWTTCH

The spindle start/stop switch
starts and stops the spindle
rotation. Af ter the Ernergency
stop button has been pressed,
or power has been turned off,
the spindle start/stop switch
must be switched to the stop
(reset) position. The spindle
will not rotate until this is
done.

l,IoDE SWITCH

RAPID LEFT POSITTON
Switching the Mode Switch
to this position moves the
spindle base to the left at
a rapid speed. This move-

ment continues until- the
switch is rnoved to a dif -
ferent position or the left
tinit switch is contacted.

FEED LEFT POSTTION
Switching the mode switch
to this position feeds the
spindle base to the left.
The feed continues until
the switch is moved to a
different position or the
left limit switch is con-
tacted. The feed speed is
controlled by the feed rate
knob.

oFF (RESET) POSTTION
Switching the mode switch
to this position stops all
traveling motion. After
the Emergency stop button
has been pressed , or pobrer
has been turned off, the
mode switch must be
switched to the off (reset)
position. The spindle base
will not travel until this
is done.

RAPID RIGHT POSITION
Switching the Mode Switch
to this position moves the
spindle base to the right
at a rapid speed. This
movement continues until-
the switch is moved to a
different position or the
right linit switch is con-
tacted.
FEED RIGHT POSITION
Switching the mode switch
to this position feeds the
spindle base to the right.
The feed continues until
the switch is moved to a
different position or the
right limit switch is con-
tacted. The feed speed is
controlled by the feed rate
knob.
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FEED RATE KNOB

This knob sel-ects the f eed
rate for the machine in inches
per minute. The range is from
0 to 40 inches per minute.
The feed rate can be changed
at anytime either with or
with-out the nachine feeding.

RIGI{T TRAVEL LIIiIIT SWITCH

The Right Travel Limit switch
stops the rnachine from travel-
ing to the right.

CAIJTIO\T:
Rapid travel or feed wil-I
restart if liroit stop block is
moved after it comes in
contact with stop rod and
selector switch is l-eft in
feed or rapid travel position.

VERTICAL TRAVEL HAilDWHEEL

The Vertical handwheel moves
the spindle up and down.

Smal1 up, and all down adjust-
ments are made with Relief Up:
Adjust UplDown: Mil1 switch in
the Adjust UplDown position.
Long up movements are made
with the switch in the Relief
Up position.

CATJ T I O\T :
Do not turn vertical handwheel
when the Rel-ief Up: Ad just
UplDown:Mill switch is in the
MiI1 position.

EIIIERGENCY STOP Bt]lfTON

Pressi-ng the Emergency stop
button will stop all motion of
the machine. To start the ma-
chine again, the spindle
start/stop switch, and the
mode switch must be turned to
their reset positions.
SURFACE DEPTH DIAL INDICAI1OR

This dial indicator is mounted
on the surfacing cutterhead
guard. When properly adjusted
this indicator wilt show the
position of the cutterhead
relative to the surface to be
cut.

LEFT TRAVEL LIII{IT SWITCH

The Left Travel Linit
stops the machi-ne when
moving to the left.

switch
it is

CAI-IiT I OIrT:
Rapid travel or feed will
restart if linit stop block is
moved after it comes in
contact with stop rod and
selector switch is left in
feed or rapid traveL position.
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@
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OFF
(RESET) 20/A
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OPER.ATINTG ITI{E SF_OO

fncl-uded in this chapter is a
general description and dia-
grams of how to use the basic
machine for surfacing, whether
it is a cylinder head, cylln-
der block, ot other type of
job.

For detaits of operating the
specific fixtures available
for this machine refer to the
Opt. . 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. FoIlowing are
some details that will help
you decide which method will
work best for you.

CTITTING TNSERTS

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

CBN - CUBIC BORON NTTRIDE:
This is a very high
performance insert used for
cutting cast iron. Using the
L4 inch di-ameter cutterhead of
the SF nachines the RPM can be
run betvtreen 5OO and L25O. The
l-ower end of the speed range
is used prirnarily for cutting
diesel blocks and heads since
they are usually harder. The
upper end of the speed ranqe

The optimum RPM for
automotive work is about 950
RPM. This wil-I give tool life
resulting in insert cost per
head of 5 to 1-5 cents. If a
higher RPM is used tool life
wifl be reduced, increasing
tool cost per head to between
30 and 50 cents.

CBN can be used for cutting
al-uminum and usually is when
you are cutting a few alumj-nun
heads among a lot of cast iron
heads. When the quantity af
aluminum heads is higher it is
more economj-cal to change to
an insert designed for
aluminum. When cutting
aluminum with CBN use some
type of lubricant (WD40, PAM,
or any type of oil) otherwise
the aluminum wilt build up on
the edge of the insert, The

tool life of a CBN insert is
no greater than a coated
carbide j-nsert when machining
aluminum so it is much l-ess
expensive to use coated
carbide when rnachining
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 slower RPM should
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 soft
wel-d material. If you have a
variable speed machine set the
RPM between 500 and 800.

COATED CARBIDE:
Rottler Manufacturing has
developed a special round high
positive rake insert for

In
applications where a high
percentage of the work is
aluminum this insert wiIl
surface heads, more
economically, with smoother
finishes, without oil, and it
is designed for chip removal.
Considering the price of the
insert and tool life the
coated carbide insert is
roughly a/LO the cost of CBN.
When cutting aluminum the
spindle RPM can be run at it's
maximum speed. Coated carbj-de
can be used to cut cast iron
but the RPM rnust be reduced to
between 500 and l-000.

is used prirnarily for cutting aluminum.
automotive blocks and heads.
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ONE VS. fi{O INSERTS:
Rottler SF machines 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
situation.

out of balance

If two inserts are instaLled
and aligned within .0001 of an
inch the feed rate can be run
2 times faster than if using
only one insert.
The depth of the grooves made
by the inserts for a typical
finish is approx 0003.
Therefore for a second insert
to be of any advantage in
obtaining a smoother finish
for a given feed rate or a
sirnil-ar f inish at a higher
feed rate the inserts must be
aligned within .0003. Aligning
them within .0001 wilI give
you a significantly smoother
finish than aligning them
within .0002. Therefore for
max]-mum quality and
consistency Rottler recommends
aligning the inserts within
. OOOI- in a vertical plane,

1 TNSERT

alignrnent of the horizontal
plane within .002 is
sufficient.

If aligning the inserts within
. O0O1 is too time consumj-ng
Rottler recommends mls
aligning thern between .0003
and .0015. With the inserts
misaligned 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. Si-nce the one
misaligned insert is removing
some rnaterial the depth of cut
can be increased up to . O1-O
and acceptable tool life
obtained.

If one insert is used (50
percent of our customers use
one insert) you do not have to
worry about alignment. ft
makes it very easy to change
from CBN to coated carbide
i-nserts.

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

2 INSERTS 2 INSERTS
. ooo3-. oo15 . oool-

T2 rms 10 rms

2A rms 15 rms

30 rms 25 rms

60 rms 4A rms

90 rms 60 rms

used as a general guide tine. Actual

RPM lOOO
FR 2fr/min. L2

RPM 1OOO
FR S"/rnin. 20

RPM l-000
FR lOtt /min. 30

RPM 1OOO
FR 2ott /min. 60

RPM 1_OO0

FR 3 Ott /min. 90

The above figures
results may vary.

rms

rms

rms

rms

rms

are to
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I-IJBR-TCATIO}T

Refer to illustrations on pages 4.2, 4.3 and 4.4

BALLSCREW NUT
The ballscrew nut is located
under the rear cover.

Wery 1-75 hours, Grease the
baII screhr nut usinq F2 lfiulti-
purprcse Grease, or Unoba F7
Grease, or equivalent. Wipe a
snal-I amount of grease on the
screbr just ahead of the nut.

OUTER SPINDLE
The Outer Spindle is the
cylinder that travel-s up and
down. ft is supported in outer
spindle bushings.

Wery 4O hours, The Outer
Spindle should be cleaned with
Kerosene. And occasionally a
Tight weight oil applied to
prevent excessive dryness.

INNER SPINDLE
The Inner Spindle is located
ins j-de the Outer Spindle, it
is directly connected to the
cutterhead.

Every 40 hours, Add 2 or 3
drops of oil, Unian oi7 37s
klondyke oi7, or any SAE #lO
oi7 (non detergent motor oi7)
Wery 1-75 hours, Add one shot
of , Union oi7 - tlnoba FL or F2
lube, IttbripTaXe #93O AAA, ltro-
bi7 oiL - uobiTith A-w. grades
7 or 2, Chevron DuroliXh EPL
or EPz, or any equivalent
lithiun bariurn grease. Run the
spindle down near the lower
linit and you wilt see a
grease fitting located in the
keyway. Add lubri-cation here.
ff the inner spindle is re-
moved clean the lower bearing
and repack it with qrease.

VERTICAL ADJI]STUENT NTIT
This nut is what makes the
spindle travel up and down
when the handwheel is turned.

Every 4O hours, Add 3
squirts of spindTe oil to the
oiI cap located as shown on
the illustration,

LUBRICATION }IANUAL HEAD
FIXTURE 71.I-9F

Werv 4O hours, Apply mtlti-
purpose grease to the grease
fittings.

Er,rery 4O hoqrs, Apply
mtltiprurpase grease to the
sliding surfaces.

LUBRTCATION 2-AXTS UNIVERSAL
IfACHINE TABLE 71I.9O

Wery L7 5 hours , Add 2 or 3
shots of grease to the grease
fittings shown.

Wery 4O hours clean and
apply grease to the bearing
surfaces of the journals.

Wery 7 -OOO hours .
Disassemble clean and grease
the spherical washer.

Use F2 lfiu7ti-prurpose crease,
Chevron Durolith, ot
equivalent.

Cl-ea-nir:gr tlre
Ida-}r Surf a-ce
DO I\UOT clean way
surfaces with abrasive or
harsh cleaners. The sliding
r^ray material used under the
spindle base, must rrbreak-inrt
which wilI deposit a smal1
amount of the material into
the top of the main base.
Discoloration wil-1 occur in
the areas the hray material-
slides. If the way surface is
cleaned of these deposits, the
rrbreak-i-nrr action will- start
all over. If this cycle is
repeated premature wear will-
resul-t.



SF-OO Lubrication Illustration Page 4.2 SF-00 MachineMaintenance

t-g
I Lr.Jz>o
=OLrl
0a t!Lrl rr ->

nlnV,<:i<
L!J-u <'#ocol

o
Noo

I

oo
a
!q

L!
J
4Zz.o
o-tra<

O
:.:.l.LI2eA
Z JT, zl

cl
FI
<l
OI
-ttl
mlrl

ll

ol
ol
JI
'l

Oz
-'{>Fu J
=z=-do? o ---r
L!tr
-ILJJOYO

F
:l
z.

F-
z_
LrJ

Fa
l-)
O

)
tr
E.
trJ



Maintenance

GREASE FITTING

GREASE

Fixture Lubrication Illushation

GREASE
FITTING

JOURNAL
SURFACE

JOURNAL
SURFACE

GREASE FITTING

GREASE
FITTING

GREASE FITTING

SPHERICAL
WASHER

Page 4.3

\\ il
\_.-l i_ 

_._j

2 AXIS UNIVERSAL MACHINE
TABLE 7119Q LUBRICATION
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GREASE

GREASE
BOTH ENDS

GREASE
BOTH ENDS

MANUAL HEAD FIXTURE LUBRICATION 7119F



Maintenance Page 4.5 SF-00 Machine

SETTII\TG THE CTJTTII\TG :TOOI- II\TSER.TS
Place the UPIADJUST/MILL tog-
gle switch into mill mode.

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

CAIJT I Ob{ :
Turn off all 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, within
.004. If 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 i-nserts are

TOOL HOLDER
CLAMP SCREhS

the same height within .001-5-
.0003 . If ad justrnent is
necessary loosen the two tool
holder clamp screhrs then
alternately loosen and tighten
the up and down adjusting
screws. Retighten all screws
and recheck both inserts.

Production Cutting
Aluminum & Cast fron

For faster tooling set up,
this machine can be set up
with one cast j.ron cutting
tool bit and one aluminum cut-
ting tool- bit. The set up is
very simple. Set the cast iron
style toolholder with no down
or out adjustment. Set the
aluminum style toolholder .02
farther out and .005 lower
than the cast i-ron style tool-
holder. with the cutter head
set up this wdy, aluminum work
can be easily cut. To cut cast
iron sirnply remove the cutting
insert from the aluminum style
tool-holder.

72294
DIAL INDICATOR

7229fl
UAGNE'I'IC BASE

7155Y
CONTACT POINT

7229
FIXruRE ASSEMBLY



Maintenance Page 4.6 sF-oo Machine

DIAI- I}\Tf)ICATOR. SETTII\TG
(See also illustration
page 6.15)

ff chip shield, cutting in-
sert, or dial indicator have
been moved, the dial indicator
should be reset.
To reset, switch the
UPIADJUST/MILL 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 1/2" when
rotated.

CATJ T I OITT :
TURN OFF POWER TO THE MACHINE
WHEN HANDLING CUTTER.

LOCKING SCREW

ADJUSTING SCREW

DIAL INDICAIOR

CYLINDER HEAD,
8LOCK, ETC.

Touch off cylinder head sur-
face, by turning hand wheel
clockwise until cutter insert
just touches cylinder head
surface when rotated back and
forth over this surface.

(NOTE: DO NoT LOWER CUTTER
HEAD DIRECTLY ONTO CYLINDER
HEAD SURFACE, IT MAY CHIP THE
CUTTING TOOL TNSERT).

Press the dial i-ndicator down
on the cylinder head surface.
Adjust it by: Removing the
lock screw. Then turn
adjusting screw up or down
until the dial indicator is
half way between it's minimum
and maximum range. Replace the
lock screw and tiqhten firnly.
Set dial to zero.

DIAL INDICATOR
HOLDER

CUTTER
HEAD
SHIELD

CUTTERHEAD



Maintenance Page 4.7 SF-00 l.lachine

\ZER.TICAI- TR,A\ZEI-
CHAII\I REIIIO\ZAI- Af\f D REPLACEI4EI{T

CAIJT I OITT :
Alt power to this machine must be disconnected before continuing.

(See illustration page 6.6)

Remove the two screws securing
the control panel, lay the
panel and the enclosure aside.
Remove four screhrs from the
chain cover, and lift it off.
Remove half round cover by
removing its three screws.

Loosen Lhe locknut, and the
two bo1ts, oil the adjusting
block. Move the sprocket all
the way in by turning the
adjusting bolt.
Locate a master link in the
chain and renove it. Remove
the chain. Slide the new chain
thru the opening around the
large sprocket and reconnect

the naster 1ink.
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
measured midway between the
sprockets.

CATJT -f OITT :
Do not Over tighten the chain,
or the vertical spindle
positioning system could fail.

Lock the adjusting bolt with
the locknut. Tighten the two
bol-ts in the adjusting block.
Replace both covers, and place
the control panel back in
position and tighten it's
mounting bolts.



Maintenance Page 4.8 SF-00 Machine

[>R.TVE BEI-:r R,EPI-ACE1\4EI\[T

CATTT I O}T ;Turn off all por,rer to surfacing nachine before reptacing belt.

(See also illustration
paqe 6.5)

Remove the four screbrs holding
the upper cover. Lift cover
off.
Loosen the four motor mount
screws.

Loosen the belt tension screh/.

Lift the belt off.

DR I VEN
SPROCKET

Replace with new bel-t (7OL4K).

Tighten belt tension scre\^r,
until belt has I/8 to 3 /1"6inch deflection, with L-3,/2 to
3 pounds pressure, measured in
the niddle of the belt.
Tighten the four motor mount
screhrs.

Replace the upper housing
cover and tighten the four
screbrs.

HOUS INGUPPER
COVER

BELT
SCREW

TENS I ON



Maintenance Page 4.9 SF-00 I'tachine

DR,M S PR.OCKET /Twlc-l^loR'
R.EPI-ACE

REIIIOVE AI([D

All power to
CAIJT I O\T :

this machine rnust be disconnected before continuing.

REMOVAL OF DRIVE SPROCKET
(SMALL SPROCKET)

Remove the upper housing
cover, and drive belt, (as
explained on page 4.8).

Remove two set screws, Iocated
on the bottorn of the sProcket
hub.

Lift the drive sProcket off
the rnotor shaft.

DRIVE

MOTOR
SHAF'T

REPLACEMENT OF DRIVE .SPROCKET
(SMALL SPROCKET)
ilean motor shaft, and
sprocket.

Locate sprocket on the rnotor
shaft so it is at the same
height as the driven sProcket.

Replace the drive be.lt, and
ad-just, ds indicated in drive
belt replacement.

Replace upper housing cover
and tighten the four screws'

SCREW

SPROCKTT

MOTOR



Maintenance Page 4.10 SF-00 ilachine

I)R.I\ZE\T SPR.OCKEIT R.EryIO\.ZE AI\TD
R-EPI-ACE

AI1 power to
CATJT I Obtr :

this machine must be disconnected.

REMOVAL OF DRIVEN SPROCKET
(LARGE SPROCKET)

Remove the upper housing
cover, and drive belt, (as
explained on page 4.8).

Remove the three I/4-2a 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.

DRIVEN
SPROCKET

NAMEPLATT

UPPER

REPLACEMENT OF DRTVEN SPROCKET
(LARGE SPROCKET)

Clean bushing, _ald . sProcket.
Do not use any lubrlcatron on
bushing, sprocket, or screws-

Align the driven sProcket so
tha€ the bottorn edge is
slightly lower than the drive
sprocket. Tighten the four
|J+-ZO screws, Iocated on top
of the driven sProcket
bushing, EVENLY to 9 to 10 ft-
lbs. Check to see that it does
not wobble.

BUSHING

HOUSING



Maintenance Page 4.11 Sf-00 Machine

CTJTTEI:THEAD AI\rD CI{IPGUAR.D R.EI4O\.ZAI-

CAIJT I ObT :
Disconnect power to surfacing machine before handling cutterhead.

Mark cutterhead and spindle so
they can be reassembled in the
same position.
Remove cutterhead by rernoving
its (4) 3/8-L6 screws.

SPINDLE
ASSEMBLY

SET SCREW
2 PLCS

Remove chip guard bY rernoving
its (2) t/4'2O set screws that
go into the clanP ring at an
angle, and loosen the 3/B'L6
capscrew in the sPlit line of
clamp ring.
Remove cover.

CLAMP RING

CHIP
SHIELD



Maintenance Page 4.12 SF-CIO Hachine

IN}itER- SPII\TDI-E R.EryIO\ZAI-

Remove the upper housing
cover, and drive beIt, (as
explained on page 4.8).

Remove the driven sprocket (as
explained on page 4.10).

Remove the cutterhead and chiP
guard (as explained on Page
4.rL) .

Crank spindle up to its full
up position.
Remove the Rottler namePlate
from the front of the upper
gear housing.

Insert a rod or punch thru
this opening and into the
upper adjusting nut (7o20j.
Holding the cutterhead, loosen
this nut by turning it
counter-clockwise. Remove nut,
spacer (7oL9), key (6043)' and
(2) belleville springs (7052).

Thread upper adjusting nut
(7o2O) back onto inner sPindle
to keep the spindle from
fatling out, after throwback
nut is unthreaded.

INNER
SPINDLE

U PPER
NUT

SPACER
BELLVILLE
SPRINGS

OUTER
UPPER
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 bottorn of the
outer spindle and the lower
flange o? the inner sPindle.

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

OUTfR
SPINDLE

BEARiNG
SET OF THREI

THROW BACK
NUT

INNER
SPINDL[

Place something under inner
spindle, then unthread the
upper adjusting nut.

Slowly lower the inner sPindle
out of the outer sPindle-

UPPER SPINDLE BEARING REITOVAL

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

SPINDLE



Maintenance Page 4.13 SF-00 l"lachine

AIR" AI>J.JSTryIENIT
SF_OO }ltACI{Ib{ES

Up-Relief Air Setting

l-. Move control Panel toggle
switch to adjust Position.
2. Adjust, relief uP air
regulator, to 0 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
smoothly. (Note air Pressure
reading. )

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

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

Adjust Air Setting

1. Move control Panel toggle
switch to adjust Position.
2. Turn adjust air regulator
to O pressure.

3. Increase regulator Pressure
until vertical handwheel can
be turned clockwise with
moderate resistance. (Note air
pressure reading. )

4. Continue to adjust air
pressure up until the sPindle
wiff 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
approximatelY 8 to L2 P-S.I.

( CAUTION: Max l-5 P. S. I. )

Relief Valve Setting

l- . Note: ad just air setting,
procedure must be comPleted
first.
2. Move control Panel toggle
switch to adjust Position.
3. Adjust relief valve
clockwise until air is heard
escaping. Then turn counter-
ctoci<wiie until air just
barelv escapes.

4. While viewing the adjust
air regulator gauge, crank the
verticil 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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Maintenance Initial Torque Adjustment Page 4.15 SF-00 l,lachine

Adjust the Spindle Motor Initial
Torque and RamP Time

1-.

z.

3.

Turn off the machine.

On the Baldor Torque Con-
troller, turn rT1' and \T2t
cornpletely counter clock-
wise (min. ).
Turn rA' completely clock-
wise (nin. ) then turn
counter clockwise approxi-
mately 1-/8 turn.

4. Turn on machine and verifY
spindle reaches full sPeed
within L-2 seconds and
starter does not trip.

1tNE1234567l-JlJlll
-F-"*,I I

RESET

BIISOR ILECTRoN
SOLID STATE MOTOR CONTROL

LOAD T1 12
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CI-IITTER- HEAD TII-T

Remove all work pieces,
fixturing and parallels, from
the lower surface of the main
base. Travel toe spi-ndle unit
over to the center of the mai-n
base.

ITTOTE :
Turn off all power before

continuing.

Remove one tool holder from
the cutterhead. Insert 7?OZJ
holder, fitted with a dial
indicator, in the open tool
holder sfot.

Using the handwheel, adjust
the cutterhead down untif You
are in the middle of the dial
indicator's range. The dial
indicator will be indicating
from the lower deck surface.

zero the dial indicator.
Manually rotate the cutterhead
clockwise. The left, leading
edge, of the cutterhead should
be .0025 to .oo4 inch lower
than the right, trailing edge,
of the cutterhead.

If the t1lt is not within this

AI>J{.'STDltE}\TT

tolerance, it will need to be
adjusted. Loosen the six allen
head bolts holding the 7aa4D
bushing to the bottom of the
spi-ndle base. ( see
illustration Page 6.7). Snug
the bolts up very liqhtlY.

Use the three set screws,
located just above the lower
bushing, near the lower edge
of the spindle base, to move
the bushing for the ProPer
tilt. If the sPindle needs to
tilt to the left loosen the
left set screw and tighten the
right, the oPPosite is true if
the tilt needs to be to the
right.

Tighten the six allen head
bolts firnlY. Snug all set
screws to prevent them from
backing out.

Recheck tilt with dial
indicator to be sure it is
correct.

Remove the indicator holder
from the cutterhead. RePIace
tool holder. Turn the Power
back on and operate normallY.

'-CUTTIRHEAD
72Q2J
HOLDER

LOWER
INDICATOR



Maintenance Page 4.I7 SF-00 Machine

INIIrTER. SPII\TDI-E Af)JtfSTD'IEI'IT

WARNING: Disconnect all Power to this machine before continuing'

Remove the two screws holding
the sma1l nameplate
( 502-1-19C) to the front 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.

Insert an adjustment rod into
the spindle adjustment nut.
The ad justrnent rod should be
L/4 5/16 inch diameter and I

10 inches long.

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

ROTATE CUTTERHEAD
COUNTER- CLOCKWISE
TIGHTEN

tightens the inner sPindle
ad justrnent. The cutterhead
will- be easY to turn and You
should be able to f eel- the
spring load.ed detent in the
adjustnent nut.

At some Point the torque
required to turn the
cutterhead wil-l sharPlY
increase, immediatelY stoP
turning the cutterhead.

CAUTION: DO NOt
severe bearing
occur.

overtighten or
damaqe will

N
a

Io
o

Turn the cutterhead clockwi-se
one or two detents.

Remove the adjustrnent rod and
replace the namePlate.

NAM[PLATE

ADJUSTMENT ROD

SPINDLE ADJUSTMENT
NUT

ROTATE CUTTERHEAD
CLOCKWISE TO LOOSEN

"(

CUTTERHEAD



Page 5.1 SF-00 l.{achine

LrJ
ODF
I--J
-o-r Lrl
erEO<az.

lr)
l-t
c.i
r.)

I

I

II

Front/Right Side View

o
J

F
LrJo

Lrl
trJ(n

I
Itno
N

L!a
cD

z
LL
N
-FO
-l z t"l
.\>o'
o{c.t
tn -v

:l
<l
-lL!l
ol

=Ld
E.(J
u) ^.n -o=.\_U
l;a
{ e.t

N
I

I
N
O
lr)

l-r
O)

u? ro
$s

trlt-
)
0-
trl

z

lr)
cO

l-\L!
N
-FOl>b
T,zi
lMN>*

Q<e.tU) 
-v 1

<l
Fl
L!l
OI

=td
E.

<(J
ci t/)^
T .n-O| 

=o, -uI )lP
N(J*
O{e.tLr)-v

:
F
L!o



Pneumatic Control Diagram Page 5.2 SF-00 Machine

at
L.Joz

F:I
LL>

=O
(Jl
FI
<l
>t

cl rl
OlL.ll
tJ-lZl
(/)l 0-l

E
=3hs
Ll 1',
rpg

.-..:(n
o_

.N

I

@

@

F
LJa

E.6o
O_F
OJ
@l
r(J
oH

u.
lJJF
J
I

)
o_
o_:a

v

.-":ao_ t.
o vl 9.r) o-?
@ ol<0i
Lrv

A oU

! L,.r

=Jl.)>



Page 5.3 SF-00 I'lachinePnumatic AssemblyParts

?t
i-l
*l'r
il Ei
nl Hl

sl ?l

J_l
al

rd o-J>o<z)
o_za=

Li.l
.J
oo_z>
o- -Ja<)

Eo
F

NJ' :).-
t (tut

S LrJ O-
crt E
IO

cV gcO

3 aJ

!J
J

LrJ
OO
t- -loc!Z^
I lJA

+l:l
-o u-
LnAv

O(o

.T
I o_o

-L!gIOL!Nleo<lr)(J N

U)
E.
L!(o

-z
J

o>-
F(J

Fa
:f
r
><
td

- trl
IJlr)F!Jl->

NfJo-<a(n>

LLI
J
Ld LrJ
oa>)o<F>

a
J
(n

trJ

)

LJ
OO+-toNZ
lL!+J
-oaa

o
o.

a
(o

Io

Eo
F
)
f
C)
trl
E.

E.

|t-

I

F--
N

I

No
lr)

Eo
Fo

F

(J\

jr
OI
Odz.-

Fa
l
I
X
Lrl

f.)

:
N

Ld
t
=(n
o
J
CJz
t!

J

I
&.
F
O
LlJ
-_J
UJ

o
F

lfJ
x.
f
co
U)
OZ
L!

J
g.
Fzo
O

o
F

LL
trJ LrJ

JJ
Ld<E>



Parts Electrical Enclclsure Page 5.4 SF-oo Machine

502-11-1lA
J/4" CONDU|T 502-1 1 -1 0R

FUSE HOLDER
502-J7-55
MDL2 FUSE
(2 REQ'D) FITTING

71 94G
PANEL

502-2-23
3/8" CoNDUIT

503-40- 1 3A
TERMINAL
STRIP

542-r-218
AIR FILTER

71 890 72088,
TORQUE CONTROL
UNIT

OVERLOAD

71 951
ENCLOSURE

TLECTRICAL ENCLOSURE
SF_OO

aoo
N€o
.L
NooL

E

5Q2-11-12
J/+" STRATGHT
FITTING

7187D
DISCONNECT

502-11-+3
3/8" STRATGHT

9_-
E-:l
,il-:g

a-. f

12J456r---rlJlll
trt

d. I g
RESET

BALDOR
TORQUE
CONTROL

II;EFI
rolDi
srAfitl6lm
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7003F
UPPER
BUSHING

SPINDLT
BAST

503-41 -53
O_RING

7006A
PISTON

7044
O_RING
2 REQ,D

1 /8-27 NPrpipr pruc
2 REQ,D

700+H
ADJUSTING
SET SCREW
3 R[Q'D

7045
O_RING

7004G

Spindle Base, Front Section

INNER, OUTER
SPINDLE ASS,Y

Parts Page 5.7 sF-oo Machine

51 +-+-17E
AIR FITTING
2 REQ,D

N
o

I

o

e

7005
MANIFOLD

7004A
PISTON GUIDE

6248
WIPERLro*

IOWER
RETAIN

6251
RUBBER RING

6249
FEIT OILTR

BUSHING



Dqrtc lnner/Outer Spindle Assembly Page 5.8 SF-00 llachine

o

i
oo
h
t

7020
UPPER
NUT

7019
SPACER

701 6A
OUTER
SPINDLE

7049
BEARING

SET OF THREE

701 8D
INNER

6043
#404 WOODRUFF
KEY

-7nqa

BELLVILLE
SPRING
2 REQ,D

!

--

i

7017
BEARING

502-9-688
GREASE FITTING

lo21
BEARING NUT

7022
THROW BACK
NUT

INNER. OUTER
SPINDLE ASSEMBLY
BELT DRIVE SF-OOSPINDLE



Parts Spindle Base Assembly Page 5.9 sF-oo Machine
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Page 5.10 SF-00 I'lachineWay Cover Assembly
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Page 5.i1 SF-00 llachine
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Parts Ball Screw Support, Left
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Ball Screw Support, Right Page 5.72 sF-oo Machine
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71 90
LIGHT
71 90A
BEZEL

71 88A
CONTACT BLOCK
71 888
SELECTOR

Pendant Assemtrly

6389
EMERGENCY
STOP BUTTON

Parls Page 5.13 sF-oo I'lachine

7188
SWTCH

51+-7-798
POTENTIOMETER
502-37-66
KNOB

ao
DN
6
o

I
o
oo

u
E

71 88C
HESITATION
SWTCH

7053P
NAMPLATE
CONTROL
PANEL

CONTROL
PANEL
SF_OO



Parts Spindle Base, Rear View
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Parts Cutterhead and Chip Shield Page 5.15 SF-00 Machine

(see also old styre parts assemblies at the end of this manual)

€
a

I

dd
a

e

MF_684
5/16-18 X

s/8 LG. FLAT
POINT SET
SCREW

MF_ 1 644
JAM NUT

501 -5
PLASTIC
KNOB

7038K
SPRING
PLUNGER

71 53X
DIAL INDICATOR
71 53Y
CONTACT POINT
70581
DUST GUARD

7038P
HOLDTR

7Q+6
SPRING
PLUNGER

MF-21 3
3/8 DrA. X
1-1 /2 LONG
DOWEL PIN

70425
HOUSING

MF-33
3/8-16 UNC X t-t/Z
LG. CAPSCREW
+ REQ'D

7042F
NUT
2 REQ'D

7041H
CHIP
SHIELD

MF-32
3\8-16 UNC
x 1-1/4 tc.
CAP SCREW

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

*
6294N

LOCATING SCREW
4 REQ'D

MF_60
1/+-2O UNC
x 1/4 LONG
SET SCREW

MF-1 63
1 /4-ZOUNC
NUT

MF-66
SET SCREW
1 /4-20UNC x
1-1 /2"

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

*
7ZO2
TOOL HOLDER

*
MF-15
1 /4-zo
XlLG.
2 REQ'D

UNC
CAP SCREW 7206

14" CUTTER HEAD
ASSEMBLY INCLUDING
ALL PARTS MARKED *

ASSEMBLY 2 REO,D --=--==\



Page 5.16 SF-00 I'lachineRiser Set
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Old Style Parts Assemblies Page 6.1 SF l{achines

502- 8- 52C
SPRING
PLUNGER

MF_67 SPINDLE

Noo
N

I

N
N
q

G

5/16-18 X
t/+ tc. rtnt
POINT SET SCREW
2 REO'D

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

501-5
PLASTIC
KNOB

ASSEMBLY

7038P
HOLDER

7046
SPRING
PLUNGER

MF-213
3/8 DtA. X
1-1l2 LONG
DOWEL PIN

7041E
WING NUT
2 REQ,D

7041F
CHIP
SHIELD

MF_32
3\8-16 UNC
x 1-1 /4 LG.
cnp ScRrw

MF-1 63
1 /4-2OUNC
NUT

MF-66
SET SCREW
1/4-zouNc x
1-1 /2"

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

7202A
TOOL HOLDER

7038Q
CLAMP RING

MF-58 i/4-2o uNc
x 1/+ LG. FLAT Po|NT
SET SCREW 2 REQ'D

7206A
CUTTTR HEAD

6294N
LOCATING SCREW

4 REQ,D

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

MF-15
1 /4-zo
X1LG.
2 REO'D

UNC
CAP SCREW

CUTTER HEAD &
CHIP SHIILD

b
g

2 R[Q'D


	IMG
	IMG_0001.pdf

