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INTRODUCTION

This manual is divided into sections as listed in the table of
contents. It is required that the new user of the SFl read this
manuar, in particular the sections eoncerning safety, before
operating the maehine.

DESCRIPTION

The model SF1 surfacing machine is a precision, hiSh speed
surfacing unit. It can be equipped with tooling and accessories
for surfacing nost American passenger car and truck engines, both
inline, 90 and 60 degree V-types. SF1 machines may be readily
tooled to resurface a wide variety of engines incl-uding European
and Asian engines as well as perform a wider variety of surfacing
operations.

This maehine j-s designed for two purposes:

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

(2) A considerable savings in surfacing tine and operator
involvement are realized as a result of fast block
clamping, push button controls, and automatic cycling.

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

All feeds and rapid travels are power operated and controlled
from the conveniently located operator pendant.

Power required is 230 volt, 1 phase. This provides power to the
variable speed AC motor contoller, the horizontal stepper drive'
the programable Iogic controller, and various relays and solinoid
valves that actuate mechanieal controls on the machine to engage
feeds and travels. See electrical section for proper electrical
attachment.
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CAUTION CAUTION

This machine is eapable of causing severe bodily iniury. The
operator of this surfacing machine should be a skilled machinist
craftsman who is r+el1 versed in the caution ' care, and knowlege
required to safely operate netal cutting tools. As with all
machine tools Bye protection must be worn at all times by the
operator or other personnel within in the area of the machine.

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

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

Operator should be very careful to provide adequete clearances
around. the set-up area when using the machine in an automatie
mode.

This SF1 maehin-e*.."."qp-95.*p-"e"s.....11*d"9-_{....._c"_qnpg-t-q"{..*9--q"+_t_-f.-o...1,.'..-+pd_=.+"9"

;-"-""""pi"b.t"s.-t-"-..--;;-{-.;.-eil-;"o-u; *e.f".;..c:il-iCa]-. "-i".1}Ps=r--"-e--"...i-*.t9"T"I}9:-1-{..9,,7
;:{-{ffi;-F"i.ii-:-i6-A'-".;d";.: }t'"e.. -'-i."e..-hii's--s"et:..P.eke moves out of the
e-d--t-r-qi-:"-"-f *f-b-g*--qp-".:*-t"r- -tr-i-""'i-t-S"ss ;:3-b-;"-epa-i49"q"" s"LqEI-a- :'-e.* - i*
-a$_{_;-i_-"-11ng*r3.-"_e.."g;5j--;"e_::.j"th __4*s!"1_qp-. lf-t'F_ -"-p-e"r"?p"?"{ -?"$-+- "+"FP-I"h"r
#sseil;-l:-;b"esJd-b;"-f-;s-iJ"r-pi " "*ffi"-tb-e -l-""-.-'-lien *pd ""ip.e-{slr"e,+ -st
["bs--Ep"erg.es.sv*-S"t-srp...--8.*!+!"!-s-+*:"

ELECTRICAL POWER - make sure a1I electrical equipment have the
p;or;;ii;;T;i;l overload protection.

M{-Q]{-I--{F..*qRF.FA[9& - Operator of this surfacing machine should be a
;liTTf;A *rcii"iiiilt "raft=man, that is, r^iell versed i-n the caution'
care, and knowled.ge 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 prod.uctive and. safe operation of this surfacing machine.

Rottler Surfacing 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:

p-!gl{l.Ig*-TgA!*"ALE-A - Anv operation involving hands in
{he-dutG;-heid area' such as inspection or alignment
of the cutterhead or cutting tools requires the power
be turned off on the nachine.

LIlFlAcJltg - Fgg.*p:e!9sslg-* must be worn durins this
opefition and hands must be kept completely away from
cutter head. AtI chip guards must be kept in their
normal operating positions.

o
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Remove the tool box, paralJ-els, and optional tooling located at
the l-ower portion of the machine and completely clean these
articlesr BS well as the machine base pads and upper table, with
solvent. Rust inhibitor is applied to the machine at the time of
shipment, and any of this inhibitor left on the machine will
result in considerable collecting of cast iron dirt.

SHIPPING HOLD DOWN BOLT

Remove cover (#7036A) from the rear of the spindle base by
removing it's four mounting screws. Remove the bolt located
between the two linit switches in the bottom of the spindle base.
Replace the cover and tighten the four mounting screws.

LEVELING

Four square-head set screws (502-1.-12A) , jam nuts (502-1-12F) ,

and leveling pads (502-1-12J) 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 leveling pads
below.

Use a precision level and level the upper table within.00O5f'p"r
foot in both directi-ons and make sure that the machine weieht is
equally supported at the four support points of the base.

AIR SUPPLY

I-_L-_lp*_y_e:-y_.:pp"9t!-_+:!_ Jh*g_,_.-+-+:.*s-,gsr-c--g'-f"q-T'-..-t-b-e--"..F-81-.n*-c-I:ne-..'h-e-
;-.g-#-Llt-"-g-."1"r,*.;--w;eei-il4 oil in the line will- result in earlv
cylinder and valve failure. -O--i1:*"..f9"q..ogg*e-g4*-t+-*o.n.-.-tS*..;[b*e
rrrs-t-ef l-e!:-o:-*q-f-*-aryp--!*e-L.-J:-+p-"e!-lb-e--nep-b-l-n-e-'

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

Check the gauge on the air regulator next to the filter on the
Iower portion of the enclosure to see if it is set to
approximately 90 to 95 psi pressure after the air line is
attached.

POWER SUPPLY

THIS MACHINE RBQUIRES 208 TO 24O VAC 1 PHASB, 5O/6OtlZ, (MEASURED

BBTWEEN L1 AND L2). CIJRRENT REQUIRBMENT IS 15 AI'iPS. I{HEN USING
TWO LBGS OF A TIIREE PHASB SI.JPPLY THE VOLTAGB FRO}' BACII LBG TO
GROUND MUST BB BBTI{EBN 1OO.12O VAC. CONNBCT PBR BLECTRICAL HOOK-
IJP DIRBCTIoNS IN BBLoI{. ^I.-F.-.TJIE_ 

vol,:TAgE._ls**"-o"(IT.S_IPE._IE*r-$-,_"F-AN-qS
I-IACHINE WILL NOT OPBRATE PROPBRLY AND }IAY BB DAMAGBD.

9.4*U:!qN: Do not attempt to attach three phase. The 3 phase
spindle motor receives its power from a three phase
vari-ab1e fregency inverter located in the main
electrical enclosure.
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CONTROL DESCRIPTION

POWER ON LIGHT
This is an indicator light only. It indicates power is being
supplied to the main breaker of the machine.

A_u-T.-qllta-\{.gA-L_-.F_w_I-TgH
Use this switch to change the rnaehine opertion from manual to
automatic.
CAUTION; When in automatic mode the machine performs moves

automatically. Read the instructions on automatic
operations before using the machine.

R-q.liI-E-8".--q-P-.l}II"i?.I* "-A-D"-:IUgTlU"I.li-L-."*C-LAUR..".q"H.IT-c-iitli|l__J"i1ch_nu;t*b;-in-tii;-_Mll,l,- etAMp position f or the machine to
perform an automatic cycle. Below is a description of the three
positions.

Relief Up- When in Relief Up the two air eylinders are activated
which lift the spind.lelcutterhead assembly up .020-.040 of an
inch. Relief Up is used to handwheel the spindle/cutterhead
assembly up. Relief Up is also used in the automatic program
when the machine has finished but before it begins its rapid move

to the right.

Mill Adjust- When in Mill Adjust the two air cylinders are on low
pressure. This allows for ""=y ad.justment in the down direction'

Mil] Clanp- When in MilI Clanp the two air cylinders a're off and
the spind,lelcutterhead is loctld in its vertical position ready
to mill. The switch must be in the Mi1l Clamp position before
the rnachine will run in automatic mode '

q 
"Y9_ !E _sT4&r--gUIT9I

fifi;*button starts an automatc cycle. The Relief UplMi11
Adjust/Mill Clamp switch must be in the MilI Clamp position for
the machine to begin an automatic eycle. When the machine is in
Auto and in contact with the right liurit switch the rapid left
button wiIl flash, ind.icating the nachine will rapid to the left'
six inches when the cycle start button is pressed. when it

"o*pf"t"" 
the six incir rapid move the machine will stop. Press

"y"1. 
start button again to start spindle rotation and feed'

F_BINp_L_E*SIA&L*qSTLoJT'ffi*!;ffiA|l st'i;T button starts and stops the spindle rotation'
When lhe spind.Ie is on the light is on. When in automatic mode

and the cycle start button is pushed the spindle will
automatically start.

RA"P*La_-Lq{"T_-AUTj]L9-ryWffi; the-"Rapid Left button is pressed the nachine will rapid to
the left at 190 inches/minute. The button must be held "on" to
maintain motion. When in automactic mode and the machine is
contacting the right linit switch the Rapid Left Button wil-1
blink, i.nd.icating the nachine will perforn a rapid left move when
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MAINTENANCE PROCEDURES Page 3-i
LUBRICATION SF-1 MACHINE

GREASE ' UPPER HOUSING - Every 2 rnonths, with the rnachine runningat slow speed, add grease to the grease fitting on top of the
upper gear housing untit the level reaches the hole located
behind the rottler cover plate.

orl,' UPPEB HousrNG - Every two months, add 3 or 4 drops of
spindle oil to the c&p, just in front of grease fitting, orr
top of t,he upper gear housing.

THE UPPER HousrNG unit should be repacked with a mixture of Iparts grease and 1 part spindle oil approximately every zsr000
nilli-ng cyeles. when this grease is changed, the upper housing
Iid should be taken off and the original lubricant entirely
removed. (use union oil-unoba F1 or F2 lube, or Lubriplate
#930 AAA, or Mobil oil - Mobilith A.W. grades 1 or Z, or
Chevron Durolith EP1 or EPz, or any equivalent lithium barium
grease )

GREASE BALLSCREW NUT one or two shots every month. Remove spindle
base eover to expose grease fitting.

GREASE these fittings rnonthly.

MAfN SPINDLE surface should be cleaned with kerosene weekly and
occasionally a light weight oil appli-ed to prevent excessive
dryness.

rNNER SPTNDLE - Add 2 or 3 drops of oil, union oil 31s klondyke
oil, or any SAE #10 oi1 (non detergent motor oil-) WF.EK"{1X, and
one shot of, Union oil - Unoba Fl or F2 lube, Lubripltde #930
AAA, Mobil oir - Mobilith A.w. grades 1 or z, chevron Durolith
EP1 or EP2, or any equivalent lj-thium barium grease 

H*O_N.TH.-L_X,to the hole in the spindle keyway. If the inner spindle is
removed clean the lower bearing and repack it with the same
glrease.

Grease lubrieation, for machine with grease fitting. Add 2 shots
of grease, to the grease fitting, and 3 squirts of spindle
oir 

' 
every 2 rnonths. Add oi1 by removing the 6 round headed

screws from the spindle boot mounting ring and lifting
mounting ring and boot up. (use union oil-unoba F1 or Fz lube,
or Lubriplate #930 AAA, or Mobil oil - Mobilith A.I{r. grades 1

or 2, or Chevron Durolith EP1 or EP?, or any equivalent
lithium barium grease)

oil lubrication, for nachine with flush type oil fitting. Add 3
squirts of spindle oi1 weekly.

LUBRICATION SF-1 MANUAL HEAD FIXTURE

Grease these fittings, weekly.

Apply grease to this surface, both ends, weekly.

A

a
D

I
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MAINTENANCE PROCEDURES Page 3-5
DIAL INDICATOR SETTING

If chip shield, cutting insertr or dial indicator have been
moved, the dial indicator should be reset.

To reset, place the AUTO/llA.liV_-+.-L"."/T._O-"gg--L.-E switch into manual mode,
and the UP/$p.:iU.$T.l.H.J.li"*L. toggle switch into adjust mode. with
surfacing cutter in the for and aft position, press the jog left
button and move spindle left until the eutter head over laps the
cylinder head surface by I/2" when rotated. pApT..ION: TURN OFF
POWER TO THE MACHINE WHEN HANDLING CUTTER. Touch off cylinder
head surface, by turning hand wheel cloekwise until cutter insert
just touches cylinder head surface when rotated back and forth
over this surface. (I{QT"F"..;.. DO NOT LOWER CUTTER HEAD DIRECTLY ONTO
CYLINDER HEAD SURFACE, IT MAY CHIP THE CUTTING TOOL INSERT).
Press the dial indicator down on the cylinder head surface, and
adjust it by turning its adjustine screl^r up or down until the
diat indicator i-s ha]f way between its minimum and maximum range 

'then set dial to zero.

CUTltN
S}E.D

IIA.
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BELT TENSION ADJUSTMENT

Remove the four screws from ihe pulley cover. Lif.t off the cover.Loosen the l-ocknut on the ad.iusting boit, and. the two boi_ts onthe adjusting block. Turn the adjusting bolt to move the pulley
in or out for loosening or i-ightening the bert. when properiy
adjusted the bel-t, should have Li2 to 5/8 inch deflection between
pulleys, and. the belt should slip before moving lhe spind.le with
air disconnected irom nachine. Do not over tighten the belt.
Tighten the locknut on rhe adjusting bolt, and the two bolts onthe adjusting brock. Replace the eover, and tighten the four
screF{s .

BELT REMOVAL AND REPLACEMENT

C*I'-U-T.I.O"N: -{11 power to thj-s machine must be di-sconnected. before
removing or installing verti-car ad.justment belt, as you
will be handling the power wires going to the motor.

Remove the four screws from the pulley cover. Lift off lhe pulley
cover. Loosen the locknut on the adjusting bort, and- the two
bolts on the adjusting block. Move the pulley arl the way in by
turning t,he adjusting bolt. Remove (7099A) iower depth scale
mount and (710iA) shoulder screw to remove depth scale. Remove
(7091) cover from around the drive ring. Disconnect upper air
lines from air cylinders. Remove the four screws holding the top
of the air cylinders and lay them down to the side. Remove t,he
four screws from the cover on the notor hook-up box. cut lhe
three crimped on caps that connect to wires T1, T2, T3. Then
remove the screw holding the green ground wire. Loosen the nut
holding the conduit fitting in the hook-up box, and pull the
condui-t, fitting, and wires away from the box. Lift belt off
pulley and up over the upper Elear box. Replace the new belt.
Reconnect conduit fitting in hook-up box. crinp the new lugs on
the wires (be sure Wire T1 is connected to wires 1 and i , Wj_re Tz
is conneeted to wires 2 and 8, and Wire T3 is connected to wires
3 and 9. )

HOOK-UP
BOX

CYL I NDER
MOUNT I NG
SCREWS

TtotA
SCREW

EPTH
SCALE

7099A
LOER
I''IOUNTADJUST

BOLT

BELT
ING
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701 8A
PLUG

7020
UPPER
NUT

6043
#4O4
KEY

WOODRUFF

70'r9
SPACER

7052
BELLVILLE
SPRING
2 REQ'D

7017
BEARING

502-9-688
GREASE RTTING

7021
BEARING NUT

7022
THROW BACK
NUI

INNER^ OUTER
SPINOLE ASSEMBLY
SF-1
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CLAMP HANDLE
(2 REO'D)

502-1-EO
UFT CHANNEL

502-1 -76
CAM PIVOT
PIN

502- 1 -E6
SOCKET HEAD
CAP SCREW
3- LONG

502-1-82M
LOCATOR BAR

PIN

502-1 -EOA
cAUTlor{
NAMEPLATE

SECIION A-A
NEW STlt€

502-3-1 3
UFT EYE

502-3-7A
SlIFFENER

LOCK NUT

502-r-95
BLOCK HANDLER
ASS,Y

502-3-1 7
WASHER
(2 REa'D)

5-3

1 00-+2-E

7171A
EYEBOLT
LONG

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

LOCATOR

BAR

502-1-15C
PARATLEL
1-1/4' x 3'
(1 PArR)

502-3-37
SITOIJLDER SCREW
(2 REO'D)

502-1 -5+A
NAME PLAIE

71178
1/2' DtA. X

+. LG DO$EL
F'IN (2 REA,D)

5o2-1-51
co!€R
502-1-731
R.H. BAR
POS1IONER

502-27-1E
REGULATOR (125 PSr)
511-2-82
FLOW CONTRq.
vAL\€ (2 REdD)

502-l-294
1/2'CoILAR
(6 R€AD)

71+7 A
1/2'D|,A. X
3-1/2 LG. OO$EL
ilr (2 R€A'D)

5tFll70
ELEOT flTIING
(. REa'D)

7156
cLAf,P cYL
(2 REO'D)

502-1-75
HOOK (2 REQ'D)

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

502-r -r05
HOOK

502-1 -73M
LH. BAR
POS|TIONER

502- 1 -96A
AIR HOSE
ASS,Y

502-1-74l,
CLAMP RNGER
LEFT HANO

502-1 -528
CONTROL TO|IER

502-1 -53
CAP

514-7-19A
KNOB ASS,Y

502-3-88
V-BLOC1(
FRAME

7171
EYEBOLT
SIORT

5lF3-59
HANOLE

DR\€ PIN
(2 REo'o)
5O,r-29-Jc
scREw Locl(
(2 REA'D)

502-1-+5H
BOOY 506-3

SNAP PLUG

502-1-55
SELECTOR VAL\€

MF-155
7170

JACX SC-REW

1/2-rIJNC
FI€X NUT
(2 ma'D)

7166
JACK T.OCK

-1-741-
CLAiIP RNG€R
RIG}IT HANO

7117 A
v6 /vE FIXTIJRE ASSEiIIBLY

(tnt7 AssY TNCLUD€S f7t7E CLArF i $J?PORT NS^r)
N9IE FOR T\PICAL AUTOT'dIftG g.OCI(S IHIS RXTURE

REQ|JTRES USE Of {7172f Fl)(ruRE CIA.P & ST PPORT ASSE}rBLY



c-c

502-3-88
V-BLOCK
FRAME

1 00-1 9A
WASHER
(2 REO'D)

MF-45A
1/2-13 x
2-1/2" LG
s.H.c.s.
(2 REO'D)

7147
PIN
(2 REO'D)

x 1-3/4' LG.
(4 REO'D)

502-J-J7
1/2 x 1-1/4'
SHOULDER SCREW
(2 REa'D)

71 46
HOLD Dolttl
STRAP (2 REQ,D) I

71458
PLATEN -33A

3/8-16
s.H.c.s"

7165A
RISERS
(2 REa'D)

MF-165
1 /2-13UNC
HEX NUT

7171 A
EYE BOLT
(LoNG)

7170
SET SCREW

7118D
IN_LINE FIXTURE ASS,Y

(#7118 ASS'Y INCLUDES #7172E CLAMP & SUPPORT ASS'Y)

NCIE: FOR TYPICAL AUIOMOTIVE BLOCKS lHlS FIXTURE

REQUIRES USE OF #7172E RXTURE CLAMP & SUPPORT ASSEMBLY

7168
JACK BLOCK
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5-9

LOCATE flXruRE
OVER DOWEL PINS

7118
IN-LINE
FIXTURT

PLACE 1-1/2 X 5 X

.O1O THICK SHIM

AS SHOWT! 2 REQ'D

USE JACKING SCREW TO

LEVEL THE }.EAD SURFACE

IN THE S}IORT D}RECIION

IF REQUIRED.
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