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INTRODUCTION

This manual 1is divided into
chapters as listed in the
table of contents.

It is required that the new
user of the HP3A honing
machine read thlis manual. Pay
close attention to the chapter
concerning safety.

DESCRIPTION

The model HP3A Honing Machine
is a wet, complete cylindex
block and general purpose
honing machine. Hone rotating
power 1S supplied by a totally
enclosed AC motor driving a
belt and gear reduction drive
mounted within a rocker arm
arrangement. The honing head
is driven through a universal
joint.

An air cylinder with a hy-
draulic check system provides
stroking power. Stroking may
alsc be manually operated.

The support carriage 1s air
floated and clamped to provide
simple and easy hole-to-hole
setup.

Convenient devices are
provided to properly control
honing operations and provide
easy handling.

a "y fixture is provided,
which efficiently holds V-6,
V-8, and in-line Dblocks for
honing. Optional clamps are
available to clamp most any
kind of in-line Dblock or
similar workpiece.

A splash tank is located
within the wmain frame and a
coolant pump tank is located
under the machine. A switch is
provided on the control panel
to operate the coolant systen.

IL.ITMILTTEID
WARRANTY

Rottler Manufacturing Company
model HP3A parts and equipment
are warranted as to materials
and workmanship. This limited
_g;;gn;y remains in effect fgn
n from the dat

'-verv. provided the machlne
is_owned and operated by the
original purchasey and is op-
erated and maintained as per
instruction in this manual.

Standard aixr and electric com-
ponents are warranted by their
respective manufacturers
({NOTE: <their individual war-
ranty periods may vary signif-
icantly from Rottler manufac-
turing policy).

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

We accept no responsibility
for defects caused by external
damage, wear, abuse, or mis-
Juse, nor do we 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
items (non-air shipment only)
will be paid by  Rottler
Manufacturing for a period of
60 days only from date of in-
stallation o©or set-up by a
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qualified service technician
or sales rep.

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

SAFETY
ITNFORMATION

CAUTION:
This machine is capable of
causing severe bodily injury.

As with all machine tools eye
protection must be worn at all
times by the operator or other
personnel within the area of
the machine.

In particular the operator
should be very cautious of the
hone head area.

The operator ang nearby
persconnel should be familiar
with the location and
operation of the stop button.

ELECTRICAL POWER - Make sure
all electrical eguipment has
the proper electrical overload
protection.

MACHINE OPERATOR - Operator of
this HP3A Honing machine
should be a skilled machinist
craftsman: that is, well
versed in the caution, care,
and knowledge required to
safely operate a metal cutting
tocl.

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 gualified
machinist in both the

productive and safe operation
of this HP3A Honing Machine.

Rottler HP3A Honing eguipment
has the following areas of
exposed moving parts that you
must train yourself to respect
and stay away from when they
are in motion:

1. WORK CLAMPING - be sure
work is clamped securely in
accordance with the
instructions.

2. LOWER STOP - Set lower
limit «carefully so that
webs or other obstructions,
in the bore, do not
interfere with the guides
or stones.

3. HONE HEAD AREA - Keep hands
completely away from the
rotating honing head at ALL

times.
4. POWER STROKING - Do not
operate power stroking

without upper travel limit
lever locked.

5. OPERATOR CONTROLS - Famil-
iarize yourself with the
exact location of the stop
button so you can immedi-
ately react to an emer-
gency.

6. HONING -_ Do not engage
rotation power when hone
head is out of a cylinder.

REMEMBER
Metal cutting tools have the
speed and torgue to severely
injure any part of the human
body exposed to them.
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LOCATION

The productivity of this ma-
chine will depend to a great
extent on it’s proper initial
installation, particularly the
means by which cylinder blocks
are lifted into the machine as
well as the material handling
to and from other operations
in your shop.

The proper loading arrangement
and location for your HP3A ma-
chine 1s extremely important.

A slow travel (&6’ to 10’/min)
power hoist, operated from
either a bridge crane or a Jjib
crane arrandgement works very
well. A 1000-1b holist is
generally adeguate for lifting
the engine block. an air hoist
wlth speed control makes an
ideal method for fast,
canvenient loading.

If some production honing with
this machine 1s anticipated,
and the cylinder blocks are
not directly loaded and
unloaded from a conveyor, we
would recommend considerable
attentiorn be given to the
crane so that it covers an ad-
egquate area to allow the oper-
ator to back up and remove
cylinder blocks without clut-
tering up his own area. I1If two
machines are to be operated by
one aperator, we would recon-
mend that the open faces be
placed at right angles to each
other, with the machines ap-
proximately three feet apart.
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UNPACKING

carefully uncrate the HP3a
Machine. Remove all equipment
in splash tank except the "v"
fixture frame.

Completely clean these
articles as well as the
machine’s upper table with
splvent, also clean the lower
travel 1limit stop rods. Rust
inhibitor 1s applied to the
machine at the time of
shipment and must bhe removed
before operating the machine.

SHIPPING HOLD DOWN BOLT
(refer to illustration on page
5.10)

The Hone carriage 1is shipped
with the hold-down system
locked. This system must be
unlocked. Remove the cover
(514-3~3D). Remove the cotter
pin in the hex nut. Loosen the
nut all the way., Tighten the
nut back down with just your
fingers. Loosen the nut 1/4
turn. Insert cotter pin.

LEVELING

Four cap screws and jam nuts
are provided with the machine
for leveling. Insert the
screws from the bottom of the
pase. Place the Jjam nuts on
top of the threaded hole 1in
the base.

Using a precision level, level
the upper table within .002"
per foot 1in both directions
(Except favor the high setting
to the front for best coolant
return).
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ATR SUPPILY

The HP3A machine reguires 5.7
cubic feet/minute at 100
P.5.T. compressed air (a
minimum 1 HP air compressor
output).

attach air supply to the
filter regulator on the right
side of the splash tank. Push
and hold the float clamp
button located on the front of
the carriage. While holding
the push button adjust the air
regulator to 100 p-s-1i.
(lecated on the right side of
the splash tank}. (Push
regulator kneb down to set,
pull up to lock).

NOTE :
To assure a long service life
for your HP3A machine the airx
supply must be moisture free.
If there 1is any doubts about
the air supply install a water
trap.

POWER SUOPPILLY

Electrically connect in
accordance with the HNational
Electrical Cocde and your local
codes. Note: this machine
requires the use of an
electrical disconnect switch.

Attach three phase wiring to
the L1, L2, L3 terminal on top
of the hene mnotor starter.
(see hook up illustration page
1.%).

CAUTTION =
This machine cannot be run on
440 volts. A transformer must
be installed if 440 volts must
be uged.

Disconnect all power before
servicing this machine.

This machine reguires 208,/230
volit AC three phase. (see
wiring diagram page 5.2 & 5.4)

Turn the stroke toggle switch
on the control panel to ‘OFF’.

Pull the hone rocker arm down
into 1its operating range to
test run.

Push start button, check hone
head rotation. The hone head
should turn clockwise looking
from the top. Exchange 2 wires
on the L1, L2, L3 terminal on
the notor starter, to change
rotation.

Attach hone head assembly.

COOLANT PUMP SYSTEM

Pour a maximum 30 Gallons of
honing oil into splash tank -
(Mobil Met 33 or Upsilon or
any equivalent Ilight honing
011.)
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ELECTRICAL
230 VOLTS 3 PHASE {ONE_MOT
60 HERTZ STARTER
[MPORTANT

ELECTRICALLY CONNECT
IN ACCORDANCE WATII
MATONAL CLECTRICAL
CODE ANU YOUR (OCAL
CODES

o
FOR "M TYPE —
HEATER ELEMENTS
SEE BACK OF
MQTOR STARIER
ENCLOSURE COVER —

10 CARRIAGT

TO CONTROL
TO COOLANT ‘ o PANEL

PUMP
/






Confrols

information
sequence of

The following
describes the
control actions.

PARK POSITION LIMIT SWITCH

An electrical limit switch 1is
located on the carriage under
the rocker arm pivot. This
normally open switch is closed
by a cam when the rocker arm
is lowered into its working
range. When closed it allows
the air control sclenoid valve
and the motor starter to be
energized. When open it drops
out the electrical control
clircuit.

COOLANT TOGGLE SWITCH

The coolant switch is located
on the pendant contrcl panel.
This switch turns on and off
the coolant pump motor. The
lever on the left side of the
carriage, regulates the
coolant flow.

START PUSH BUOTTON OR PROGRAM
START

Press start button to close
contacts on motor starter.
This energizes the wmotor,
which 1n turn provides rota-
tional power to the hone head,
through a V-belt and a gear
reduction. It also energizes a
solenocid wvalve. This opens to
provide air pressure, from the
upper 1limit wvalve, which is
mechanically held open by a
plunger on the end of the pis-
ton rod, to shift the spool of
the stroking valve,

The stroking valve allcows air
pressure to flow to the upper
part of the 1lower cylinder
driving 1its piston and the
rocker arm down. As the piston
rod moves away from the upper
limit wvalve, it closes and ex-
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hausts the air from this con-
trel line.

The upper pivot of the rocker
arm continues down until its
actuating screw strikes the
lower limit valve. Which opens
and allows air to flow to the
opposite alr pilot port of the
reciprocating valve.

This air pilot shifts the
spool of the reciprocating
valve. Which exhausts the air
from the upper port of the
lower cylinder and allows air
pressure to flow te the bottom
port of the lower cylinder,
driving the piston and rocker
arm up.

As the actuating screw moves
awav from the lower Jimit
valve, 1t closes and exhausts
air from this contrel line.

STQP PUSH BUTTON OR PROGRAM
FINISH

Pregs stop button to open con-
tacts of the motor starter to
stop rotation of the motor. It
also opens the electrical cir-
cuit to the solenoid valve
causing 1t to close and ex-
haust the air from its tube to
the upper limit valve.

Stroking will stop at the top
of the up stroke and the spool
of the reciprocating valve
will remain in this position
with air pressure in the bot-
tom of the lower cylinder un-
til start butten is pressed.

STRORKING TOGGLE SWITCH

The stroking toggle switch is
located on the right center of
the ccntroel panel. When this
switch is turned off it opens
the circuit to the soclenoid
valve, which stops the power
stroking.
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STROKES PER FEED

This switch is used to program
the number of strokes between
stone feed increases. Toggle
the switch up to increase the
number of strokes. Toggle the
switch down to decrease the
number of strokes. As you
increase and decrease the
number of strokes vyou will
notice the number in the above
display. The 2 digits on the
left of the display show the
number of strokes between
stone feed increases. The 2
digits on the right side of
the display wi1ill count the
actual strokes as the machine
1s running.

TOTAT. FEED

This switch is used to program
the number  of times the
machine will repeat the
strokes per feed program
(described above). Toggle the
switech up to increase the
number . Toggle the switch down
tc decrease the number. The 2
digits on the left, in the
above display show how many
cycles you programmed. The 2
digits on the right record how
many cycles the machine has
conmpleted.

PROGRAM_‘ON’ LIGHT

The light comes on when a
program has been activated,
the program does not actually
start wuntil the start Dbutton
1s pressed.

PROGRAM START/CLEAR

Toggle this switch up to
activate a program. The
program light comes on. When
the start button 1is pressed
the machine will start running
the program represented by the
2 digital readouts.

Toggle this switch down to
clear the program. The program
stays as displayed on the
digital readouts but the
program light goes out and the
program won’t run.

MANUAL FEED/PROGRAM HOLD

Toggle this switch up and heold
it, for manual feed. Every
time the rocker arm hits the
bottom of its stroke the
stones feed out one click.
Release the switch and the
program resumes.

Toggle this switch down and
hold it for program hold. This
stops feed outs of the stones,
while the stroking continues.
Release the switch to resume
program as normal.

STROKING SPEED CONTROL

The upper cylinder of the arm
provides smeoth control of the
stroking motion and stroking
speed control., This hydraulic
cylinder pumps liquid back and
forth through a ball valve,
which is leocated on the right
side of the carriage.

By opening and closing this
valve, stroking speed can be
changed. A reservoir 1is lo-
cated on the carriage under
the rocker arm pivot, This
reservoir compensates for vol-
ume change due to temperature
variations.

The reservoirs liquid is fed
through a flow control valve,
located on top of the ball
valve. This wvalve can Dbe
opened for Dbleeding and re-
filling.

A regulator is located on back
of the carriage to regulate
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the ailr pressure (15 psi) to
the reservoilr.

SHORT STRORING BCTTOM DWELL

A check valve 1is attached to
the stroking valve between it
and the upper limit valve. &
jump air line is routed around
the check valve and a push
button contrel wvalve is lo-
cated on this line.

When this push button control
valve 1s pressed alr can get
thru the check wvalve only,
then it is trapped in the air
Line. This keeps the spool 1in
the streoking valve shifted to
down stroke only.

Then the lower limit valve 1is
actuated. Its higher pressure
shifts the spool in the
stroking valve to up stroke,
but as soon as the pivot arm
moves away from limit wvalve
and exhausts its air, the air
trapped in the other control
line causes the spool to shift
to down stroke again.

CLAMP FLOAT BUTTON

Press Clamp/Float button to
flocat carriage. This allows
air to flow through wvalve to
regulator, then out two ports
of the regulator. Air from one
port flows through the right
orifice on the bottom of the
float plate. Air from the
other port flows through a
flow control valve then to the
left side of the float plate
and out the orifice on the
bottom of the float plate.

FEED UP (STONE PRESSURF)

The manual feed up switch (or
the program relay) sends a
signal to the feed up solenoid
valve. The valve shifts air
pressure to the engagement
side of the feed up cylinder.
The piston of the cylinder
moves the spool. This pivots
the ratchet into engagement
with the ratchet wheel. The
ratchet pawl then rotates the
wheel one tooth.

When the solenocid valve is de-
energized 1t moves the air
pressure to the retract side
of the cylinder. The piston
retracts the pawl, then re-
turns the spool to its origi-
nal position.

NOT EKE =
Interface sansor must be actu-
ated for feed up.

HONE MOTOR SHUTOFF DELAY

At the end of an automatic
honing c¢ycle, the hone head
will stop rotating before the
last stroke 1is complete. This
will result in the machine,
dragging a non-turning hone
head in the c¢ylinder. This
knob can be adjusted so the
hone head will continue to ro-
tate until it reaches the top
of the last stroke.
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HONING TN GENERAL

The Rottler hone with 120/180
grit stones 1is designed to
remove .0012" from the diameter
of a bore. If a finish better
than 20 micro inch is reguired,
finer grit stones should be

used. 120/180 grit stones
generally will remove the
.0012" stock in about 30

seconds in a 4" diameter x 6"
long cast iron bore.

80 qgrit stones should be used
when you reguire more stock
removal. They will generally
remove stock at about .004
diameter per minute 1in a 4"
diameter x 6" long cast iron
bore.

Many cylinder bores prevent a
through stroke. You must be
careful to have at :.east 1/2"
of stone extension at the
bottom of the bore. Be sure the
area 1s completely clear of
webs or other obstructions.
Grind them away if necessary.

You can correct a bore that 1is
small at the bottom, by short
stroking in that area.

The stones and guides could
become tapered 1f they are not
allowed to through stroke 1/2"
beyond the bottom of the bore.
The stones and guides can be
trued up, by honing a fresh
bored hole and providing proper
top and bottom through stroke.

Allow 3/4 to 1" of stone
through stroke at the top of
bore.

Control your powei stroking
with dwelling to stabllize the
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load meter. You will find the
meter provides excellent
information on sizing the bore.
A fluctuation of the wmeter
indicates a small area 1in the
bore. The highest reading
indicates the tightest spot. A
temporary reduction in the
stroking speed can facilitate
reading of the meter. The Xxnob
or lever on the right side of
the carriage controls stroking.
Turn knob or lever clockwlse to
reduce speed, return Knob
(lever) to its full out
position for normal honing. If
you need to dwell at any spot,
turn knob (lever) all the way
in to stop stroke.

When through stroking is
limited, you will find 3"
length stones will reguire less
attention to achleve an
accurate bore.

A barrel shape pattern can
usually be eliminated by using
3" stones. 4" stones can be
easily trimmed down, by
removing 1" from the top of the
stones, with the aid of a bench
grinder.

In general, the following
approximate micro finish in
cylinder block, cast iron will
result from the following stone
grits:

GRIT RMS
50-80 - 40-70 a
120 - 28-35
150 - 24-32
180 - 20-25
220 - 15-21
280 - 10-16

320 - 8-15
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ITMPORTANT IacTsS

The hone head will sometimes
chatter or sqgueal when the
stones wear down. This problem
is caused by too much pressure
on the guides. To correct this
problem, remove the guides and
dress them as shown 1in the
sketch below.

The heat generated in honing
will expand the bore diameter
beyond its room temperature
size, with more expansion 1in
the thin wall mid-section.
Expect approximately a .00G5"
reduction in size after cooling
to room temperature.

03 — -
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STONE AND GUIDE INSTALITLATITION

Te install new stones:

Lift inner adjusting shaft, and
rotate clockwlse to latch.
Pivot hone head 90 degrees
{horizontal) so that pinion can
be removed.

NOTE =
Stones and guides will fall cut
when adjusting pinion is

removed and head 1S pivoted 90
degrees.

Insert stones and guides into
holes marked with ‘X’. The rack
teeth must face the center of
hone head.

INNER ADJUSTING
SHAFT — LIFT
AND ROTATE
CLOCKWISE TO
LATCH

CLEAN GEARS
AND LIGHTLY
GREASE MONTHLY

PULL
PINION OUT

While holding stones and guides
in, pivot hone head 950 degrees
(Horizontal). Insert adjusting
pinion into head and pivot the
head back to the wvertical
position. Unlatch and lower the
inner adjusting shaft into its
position in the pinion.

NOTE:
Used stones and guides that are
tc be reused must be KkKept in
sets.

INSERT IN HOLES
MARKED X"

HEAD UP
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HONING PROCEDURES

BLOCK ILOADING

Block hold down fixture can be
used for inline, V’, and ‘Y’
blocks.

Move hone carriage to the far
right of the main base.

Place block supports onto
cradle with key engaged into
slot (see ©page 5.20). Place

supports on edge for blocks
with exposed main bearing caps.
Place supports flat for blocks
with main bearing caps recessed
above the pan rail.

NOTE =
Main bearing cap must be "ON'.

Place clamp bar thru main
bearings of block.

Rotate clamp screw out of the
way .

Lower the block into the
fixture. Align the clamp bar
with the front clamp bar guides
on the cradle ends. Pull the
block toward you after the bar
engages the front guides. The
clamp bar will rotate into its
clamping position. Allow the
clamp bar %o slide down these
guides as the block is lowered.

Rotate clamp screws forward and
clamp the bar evenly.

HCONE HEAD POSITIONING

Press float button to float the
hone carriage. Position hone
head over the first  hole.
Release float button to clamp.

LOWER TRAVET TL.ITMIT SETTING

Expand or contract the stone
assembly to the approximate
bore size. To expand - turn
handwheel counter clockwise. To

contract - pull and turn
ratchet feed release, turn
handwheel clockwise.

Sometimes 1t 1s necessary to
expand or contract the stone
assembly a large distance., Lift
inner adjusting shaft at hone
head and rotate clockwise till
it is latched. Lift adjusting
pinion of hone head off of it’s
gear and rotate pinion to
expand or contract stones.

Be sure to reengadge the gear of
centering pinion. Lift and turn
inner adjusting shaft counter
clockwise to unlatch.

Check for possible interference
points in the lower part of all
cylinders. Release both upper
and lower stop levers. Lower
none head into a cylinder and
position at lowest point of
stroke.

NOTE :
Stones and guides should have
approximately 3/4" through
sltroke. If there is

interference the over travel
can be reduced.

At this position expand stones
lightly agalnst cylinder walls
to hold rocker arm. Ralse the
lower stop until it rests on
the rocker arm, then clamp it.

Lower travel limlt setting will
not have to be changed in this
block unless there is an
obstruction in one of the other
cylinders.

CAUTILTON ¢
If hone head crashes into a web
or obstruction the pinion will
twist or break. This condition

is not covered by warranty.




UPPER TRAVEL LIMIT SETTING

Release stone pressure by
pulling and turning ratchet
feed release, then turn hand
wneel clockwise. Raise hone
head until stones extend about
1" out of the top of the block.
Lock upper stroke limit. Do not
over tighten upper stop limit
clanmp.

FEED SETTING

Set strokes reguired between
stone feed increases. Set
number of stroke/feed cycles.

The following honing examples
were taken in a GMC block with
a 4" diameter bore and a 5-7/8"
length of bore. These results
will vary with stone hardness,
honed material etc.

Finish honing, .002 diameter
stock removal, 180 grit stones
in a cast iron block. Strokes
were set to 9 and total feed to
17.

Rough honing, Stock removal, 80
grit stones 1in a cast 1ron
block. Strokes were set to 9
and total feed to 17.

PROGRAM START

Once the program 1is set-up,
toggle the program start switch
up. This activates the program.
Press start button.

HONE CYCLE

Turn stroke switch on control
panel to ‘ON’ position.

Turn coolant toggle switch on
contrel panel to ‘ON‘ position.

Press the start button.

Remempber: the Jlimit switch in
the rocker arm will not allow
the motor to operate when the
hone head 1s in park position.
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Turn handwheel counter
clockwise, with ratchet
engaged. Bring load up to 80 to
100% on meter.

1If you go over 100% you can
release pressure py pulling and
holding ratchet feed release
knob, then turning handwheel
clockwise.

FEED INDICATOR RING

Each wmark on the feed ring
represents .00} of the diameter
of the bore. Each ratchet click
also represents .001 on the
diameter. Turn the

feed ring to ‘0’, after stones
are brought up to honing load.
As the Jload on the load meter
drops, Kkeep stone pressure up
by turning handwheel counter
clockwlise. The movement of the
‘0’ mark on the feed ring away
from the index mark on the gear
box will give you an 1indication
of how much stock you have
removed.

Due to stone break down it will
be somewhat less than indicated
by the feed ring.

NOTE :
Using with optional precision
hone head (see page 6.9) each

mark on feed 1ring and each
ratchet advance 1is .0003 on
diameter.

I1.OoAD METER

Note load on load meter as the
machine 1s stroking. & large
swing of the needle indicates a
small area In <cylinder. The
small area belng the highest
reading, usually at the bottom
of the cylinder. Dwell 1in this
area to open 1t up, then
continue stroking._A temporary
reduction in the stroking speed
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can facilitate reading of the
meter. The knob or lever on the
right side of the carriage
controls stroking speed. Turn
clockwise to reduce speed,
return to full out position for
normal honing.

DWELI. BUTTON [SHORT STROKE)

Push dwell button on right side
of c¢arriage. Hone will short
stroke at the bottom of stroke.
Press button on up stroke or
the first 20% of down stroke at
normal stroking speed. NOTE: If
dwell button 1s pushed during
the lower part of stroke (or
any part of down stroke 1if
stroking at slow steed) the
dwell may be slow, long, or
possibly stall mid-stroke.
NOTE: If the bottom over travel
is less than 1/2" lower dwell
(short stroke) early 1in the
cycle.

The length of short stroke can
be reduced by reducling the
stroking speed. To dwell at the
top of the stroke turn stroking
switch off.

CHECKING THE SIZE OF THE BORE

To check Dbore size, first
reduce stone pressure. Press
the stop button. Place left
hand on rocker arm handle.
Release upper travel limit
lever. Move hone head out of
the way. After checking size,
reset upper travel limit lever,
press start button and bring
load up with the handwheel.

HONE CYCLE COMPLETE

After the bore 1s finished,
reduce the stone pressure.
Press the stop button, the
machine will stop at the top of
the stroke. Release the stone
pressure fully. Place left hang
on rocker arm handle release
upper travel limit lever. Press
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float button to fleoat and wmove
to next cylinder.

FINISH PLATEAU

If a plateau is required after
bore 1is brought to size, con-
tinue honing for approximately
& to 10 strokes at a 20%
redvction in stone pressure.

MANUAL STROKING

To hand pump rocker arm, turn
the stroke toggle switch on the
control panel to ‘*OFF!
position. Release upper travel
limit lever. all functions will
operate with exception of the
power stroking. Use stop button
to stop hone.

Do not operate power stroking
without upper travel linit
lever locked. If you sgstart
machine with power stroking on
and lever unlocked, the piston
will go to the bottom of the
stroke and remain there.

To return 1it, press the stop
button. Check to make sure
upper travel 1limit lever 1is
completely unlocked. Keep your
hands well clear of all
mechanisms.

Manually bring the rocker arm
down to the lower stop or use a
pencil or screwdriver to
depress the lower limit valve
and the cylinder will return to
the top.

LIMITED OVER TRAVEL AND BLIND
HOLES

A problem with stock removal
with hone heads exists on the
Cheverolet 350 block. There 1is
a maximum over-stroke at the
bottom of 3/8 to 7/16 and an
often worse condition created
py a remnant pad at the bottom
that extends about 1/4" beyond
the main bore.
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The heavy-duty head loses 1/8"
of the over-travel with the
stone Jacket making the
situation more difficult.

If the lower remnant pads
require stock removal, there is
almost no way to hone properly
without using a die grinder,
portable grinder, or a boring
bar to relieve the pads.

In order to achieve the best
possible bore that 1is near
blind {that is without relief)
HP hones may be dwelled at the
bottom with the stroke speed
control. Stone lengths may be
shortened to 2-1/2" or 2z2-1/4"
by cutting off at the teop end.
It may be necessary to
occasionally redress stones in
a bore with minimum of 1" over
travel at the bottom of bore.

The bottom short stroke may be
used, but care must be
exercised to avoid a Dbarrel
effect near the bottom.
CYCLES PER

STROKE MINUTE

COUNTER

When the machine 1i1s running
this digital counter shows the
actual stroke cycles per
minute.

The cycles per minute can be
changed at any time during the
honing process. To change
cycles per minute adjust the
lever on the right side of the
carriage.

The strokes per mnminute number
is used to determine the
crosshatch angle of the honed
cylinder, using the chart given
on page 3.8.

Select the bore dia., for our
exanple we will use 4",

Follow across to the desired
crosshatch angle.
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Go straight up te the 5.25"
stroke length line.

Follow the approximate curve to
the correct stroke length.

(stroke length 1is measured as
this example: 5.75" bore depth
plus .50" overtravel top and
bottom equals 6.75". Subtract
2.75" for the stone length to
get 4" total stroke length).

Follow straight up from this
point to determine the correct
cycles per minute setting to
obtain the desired crosshatch.

AUTO FEED STOP FEATURE

The autofeed stop feature au-
tomatically stops the machine
when a predetermined amount of
material has been removed.

Set the total feed display to
99/, do this by starting at
‘g’ and press down once on the
toggle switch Jjust below.

Lower the hone stones into the
cylinder.

handwheel counter
(looking from the

TUurn the
clockwise
top).

Feed stones out until they are
pressing firmly to the cylinder
walls. adjust the feed ring
clockwise, from ‘G’ to the
number corresponding to the
amount of material you wish to
remove.

Loosen the stones. Start the
program as normal except leave
the feed display set at '997.
When the handwheel feeds out
enough so that the ‘0’ on the
feed ring reaches the pointer
the hone will automatically
turn off.

NOTE: In order to restart a
cycle the feed ring must be
rotated off the stop position.
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LUBRICATILON

Refer to illustrations on page 4.3

There are 2 grease fittings
located on the rocker arm
pivot bearings. There is a
grease fitting located on the
upper cylinder pivot pin.
There 1s a grease fitting lo-
cated inside the handwheel at
the top. On the block hold
down fixtvure there are 3
grease fittings. There 1is a
grease fitting located on the
pendant arm wount. Each op-
tional clamp arm assembly has
one grease fitting.

Every 175 hours, these grease
fittings should be greased,
using F2 multipurpose ¢grease,
or Unoba Fl grease, or
eguivalent.

GEAR BOX

The gear box is located at the
end of the rocker arm. The
gear box 1s what drives and
adjusts the hone head.

Every 1,000 houvrs, check the
01l level in the gear box. The
arm wust be in the horizontal
position. Remove the plug on
the upper rear of the dear
box. The o©il level should be
up to this hole. If o0il 1is
needed lower rocker arm and
add o©il to this hole. Use
Tellus #32 or Mobil Met DTE
lLight or any equivalent Jlight
machine oil, only.

CATUTION =

DO NOT OVER FILL.
if over filled, o0il will spill
out of breather cap. To drain
oil remove the plug at the
bottom of the gear box.

UNIVERSAL JOINT

The universal joint connects
the hone head adjusting shaft
assembly tTo the gear box.

Every 8 _hours, Lubricate the
hinge points of the universal
joint with 30 weight machine
o1l.

AUTO TOR

The o©il lubricator is located
on the back of the main base.
The o1l Jlubricator lubricates
the stroking cylinder.

When peeded - add hydraulic

0il to the reservoir. Use
Shell o0il ‘*Tellus #32' or
Mobil S.T.:k., light o0il). Or
any equivalent highly refined,
turbine, or hydraulic S5.a.E.
#10 or lighter petroleum oil
(non-detergent) with a medium
aniline point (ASTM oil #2).

CAUUTION -
ocnly use an oll that is
compatible with nitril seals,
and wl1ll not cause them to
swell.

DO NOT use compounded o0ils
containing graphite, sili-
cones, soaps or fillers. Hy-
draulic fluids containing
phosphate esters (skydrol, fy-
rouel, pydraul, etc.) or fire
resistant oils containing
phosphate esters.

NOTE :
Plastic bowl and sight dome
must Dbe cleaned only with
household soap
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Set lubricator at one drop
every (1) to (2) minutes.

AIR FILTER REGULATOR

To maintain maximum filtering
and efficiency and to avoid
axcesslive pressure drop, the
filter regulator must be Kkept
clean. Erratic regulator
operation or loss of
regulation is most always due
to dirt in the disc area. If
the air supply 1s Kept clean
the regulator should provide
long periods of uninterrupted
service.

As needed - Depressurize and
disassemble the filter/

requlator (remove the bowl *,
filter and disc assembly).
Clean parts with denatured
alcohol and blow out body with
compressed air. When
reassembling, make sure disc
stem fits into its center hole
of diaphragm assenbly. if
diaphragm assembly is
replaced, make sure disc stem
fits into 1its center. Tighten
bonnet slightly more  than
finger tight (50 inch pounds).

Wash porous filter elements
with denatured alcohol.

* Clean plastic bowl only with
household scap.

INLINE AIR FILTER

A disposable inline air filter
is installed in the air
control circuit Line. Remove
and replace this filter when
the element turns a red color.

NOTE -
Install new filter with arrow
pointed 1n direction of air
flow.

COOLANT PUMP HONXNG OTI1

The coclant pump is located in
the back of the splash tank.
The coolant drains under the
block fixture into a sump
under the machine.

Every _8 hours, _ change the
filter paper. Change the
honing oil when it gets dirty.
When changing oil, completely
clean tank and filter screen.
Use 30 gallons max. of Mobil
Met 33 or Upsilon or any
equivalent light honing oil.

HYDRAULIC SYSTEM

This system is used to
requlate the stroking speed.

Every 175 hours - check the
hydraulic liguid level in the
back of the carriage under the
pivot arm. it liguid is
needed, add two parts water to
one part Ethylene glyeol
(prestone) to the plugged hole
on top of the reservoir. fill
to mark on reservoir.

MUFPFLER EXHAUST

(see page 4.86)

The exhaust wmuffler, on the
main stroking system, must be
replaced periodically. If hone
losses power in the stroking
operation it could be caused
by a dirty exhaust muffler.

The exhaust nmuffler is located
at the rear of the mwachine,.
Remove the mount screws from
the side of the splash tank,
remove the enclosure. Unscrew
the muffler and replace with a
new filter.

NOTE: Qlder models have 2
brass mesh exhaust mufflers
located inside the rear of the
carriage, These filters may be
removed, rinsed with denatured
alcohel, angd reinstalled.
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HYDRAULIC FLUID
RESERVQIR

FILLER SCREW
FILL TO WITHIN 1/4"
OF TOP OF BOWL

RCFHNESS~092792

SET LUBRICATOR
AT ONE DROP
EVERY 1 T0 2

GREASE FITTING
ROCKER ARM °2IVOT
(BOTH SIDES)

GREASE FITTING FILTER

REGULATOR &

LUBRICATOR

LUBRICANT LEVEL

CHECK & FILLER

PLUG BREATHER
CaP

~ o
=y r— - — o]

GREASE FITTING
OPTIONAL
CLAMP ARM

LUBRICANT 5
DRAIN SCREW /
GREASE

LUBRICATE DAILY
FITTING SAE 30 OlL

ROCKER ARM GEAR BOX
(CHECK IN HORIZONTAL POSITION)

GREASE FITTING
FLANGE BLOCKS
(BOTH ENDS)

BLOCK HOLD DOWN
FIXTURE
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HYDRAULIC SYSTEM

SYSTEM CHECK

With the machine running,
watch the pivot arm and see if
there 1s any jerking or pounc-
ing when the pivot arm is
changing directions, Slow down
the stroking speed to see.
Jerking and bouncing indicate
air in the hydraulic system.

NO'TTE =
At very slow stroking speeds,
there may be some bouncing of
the pivot arm at the bottom of
the stroke. This is normal. To
correct this increase the
stroking speed slightly.

SYSTEM BLEEDING

The following procedure as-
sumes a drained hydraulic sys-
tem. Start at step number 6,
if vyour hydraulic system 1is
already filled and has been in
operation.

1. Turn off alr flow from the
regulator (1).

2. Remove piug from the top of
the reservoir (2). Fill the
reservoly with fluid as de-
scribed on page 4.2. Re-
place plug.

3. Open the wvalve (3) all the
way. Be sure valve (4) 1s
closed.

NOTE =
Valve (7) 1s preset at tChe
factory and should not be ad-
justed. I1f adjustment is nec-
esSSsary set to 65
strokes/minute with a 3"
stroke at the hone head.

4. Turn the air regulator (1)
all the way up. The fluid
level in the reservoir will
begin to drop. When the
fluid is near the bottom of
the reserveoir (2) shut off
the air flow from the
regulator (1).

5. Repeat steps 1 and 2.

6. Turn the air regulator (1)
all the way up again. The
reservoir (2) should remain
at least half full, If 1t
drains below half, repeat
steps 1 and 2.

7. Check the system for any
leaks.

8. Slip on a length of wvacuum
line to the bleed wvalves
(5) and (6). Run the other
end of the lines into a can
with some water in it.

%. Open the top bleed valve
(5. Fluid and air will
pbleed 1inte the can. Close
the bleed wvalve when the
air bubbles stop.

TMPORTANT
Do not allow fluid reservoir
to drain completely, When the
level gets low, refill follow-
ing steps 1 and 2.

10. Open bottom bleed wvalve
(6). Fluid and air will
bleed into the can. Close
the bleed valve when the
alr bubbles stop.
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1.

12.

13.

14.

Set the lower stop limit
valve (8) as far down as
1t will go.

Push the 1little plastic
button on the back of the
solenoid (9). The piston
rod (10) will go Gown.

Repeat steps 9 and 10,
filling reservoir (2) when
needed.

Depress Humphrey wvalve
(11), the piston rod will
go back up. You will need
a small screw drilver or
drill bit to actuate the
valve.

15.

156.

17.

Repeat steps 9 and 10
again to be sure no air
remains in the system.

With the reservolr (2)
full, shut off alr flow
from the regulator (1),

Set the regulator pressure
by turning clockwise 3
turns.

Do a system check again to
see 1if any air remains in
the systen.
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REFHHES &~ 09193

‘ ()

{10) HUMPHREY VALVE
PISTON ROD
PLUG Q
(8)
N STOP LOWER
(2) 5) VALVE
RESERVOIR
"’ BLEED VALVE
(#) ,gJ 5)

FLOW = (7)

CONTROL VALVE < NEEDLE VALVE

(9)
— SOLENOID VALVE

(3)
CONTROL VALVE

' s A< —— BLEED VALVE

REGULATOR

\‘_0:
EXHAUST MUFFLER
ENCLOSURE
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0 —

ADJUSTMENT

BEILT
— REMOVAIL

CAUTION: ‘
Disconnect all electrical and air power before making any repairs

V~BELT ADJUSTMENT

Remove the cover on top of the
rocker arm at the front.
Loosen the conduit c¢clamp on
the left side at the back of
the rocker arm. Loosen the 4
motor bracket mounting screws
from the top o¢f the rocker
arm. Push the motor back until
there 1is approximately 1/2
inch deflection of the V-belt.
Measure deflection midway
between the motor and the gear
box.

CAUTUTITON =
DG NOT OVER TIGHTEN BELT.

Tighten the motor

mounting

plate. Tighten the conduit
clamp. Replace the front cover
and tighten its screws.

~BELT ov

Remove the cover on top of the
rocker arm at the front.
Loosen the conduit clamp onb
the left side at the back of
the rocker arm. Loosen the 4
motor bracket mounting screws
from the +top of the rocker
arm. slide the motor forward.
Remove V-belt through the stop
rod slot in the top of the
rocker arm.

Installation of the new belt

is the reverse. See above for
V-belt adjustment.

MOTOR BRACKE
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GCEAR BOX
REMOVATL

CAUTITON =
Disconnect all electrical and
alr power to hone Dbefore
making any repairs.

Remove the hone head, at drive
tube nut. The drive tube nut
is located near the adjusting
handwheel.

Remove the drive ©belt as
described on page 4.7.

Remove two 1/4 socket head
capscrews in the front cover
of the rocker arm.

Remove  the four gear box
mounting screws, from inside
the rocker arm.

NOTE =
Use care as the gear box will
drop when ali of <the screws
are out.

GEAR BOX
DISASSEMBLY
{refer to page 5.9)

Drain oil. Remove the oil
drain screw located on the
back of the gear box toward
the bottom.

Remove drive tube and drive
yoke by holding pinion drive
shaft, and unscrewing the
drive tube.

To disassemble universal
joint, remove 1its four 1/4"
button head capscrews. on

reassembly of the universal
joint make sure all screws are

tight.
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Remove the si1x socket head
capscrews on top of upper gear
housing. Remove upper half of
gear housing.

Remove bearing retainer (514-
6-26), from the upper gear
housing. Press pinion  and
bearing out of the housing.
Loosen the socket set screw in
the nut, on the pinion shaft.
Remove the nut. Press the
bearing off of the shaft.

Remove the four SCrews
securing the lower gear
housing to the cage. Remove
the cage and handwheel,
carefully. When reassembling
be careful not to damage the
0il seal. Note the o-ring on
outer lip of cage. Ring gear
can be 1lifted out of cage.
Renmove the four socket head
screws 1in the handwheel hub.
Remove handwheel and ratchet
gear.

Remove sun gear 514-6-35, from
the gear housing assenbly.
Press out the 1/8" spring pin.
The adjusting shaft 514-6-43,
and the thrust washers can be
removed by sliding down. Press
out the spring pln securing
the driven planet gears 514-6-
32A. Remove the gears,

Locate the lockhut on top of
the driven shaft 514-6-36.
Bend the tabs of the
lockwasher out of the way.
Remove the locknut and washer.
Press the driven gear 514-6-28
off of the driven shaft.
Remove the three screws in the
bearing retainer 514-2-3C. You
must align the access holes in
the sun gear 514-6-29 1n order
to get an allen wrench on the
screws. Press the shaft and
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bearing out of the upper
housing. Press the bearing and
the sun gear off of the driven
shaft.

To remove the planet gears
from the ratchet gear, press
the shafts 700-6-5 out of the
ratchet gear.

Remove the feed ring 514-6-72
by pulling it off of
handwheel. NOTE: Balls and
springs will fly out when
removing.

Remove ratchet feed assembly
from cage by removing one 1/4"
socket head mounting capscrew.
NOTE: O-ring, seal arcund hub,

Disassemble ratchet feed as-
sembly by removing knob and
pressing out 1/8" spring pin.
Ratchet pawl, spring and o-
ring can then be removed from
carrier.

Remove Auto Feed Up Housing
(see page 5.13). Remove the
four screws holding the auto
feed housing to the ratchet
gear cage. Disassenble auto
feed wunit. Unscrew the drag
pin housing (514~7-33), remove
the spring and the pin. Remove
the two screw and the cover
(514-7-39). Remove the
shoulder screw (514-7-32) from
the shifting spool (514-7-26).
Pivot the ratchet pawl (514-7-
29) out and remove the pivot
pin (514-7-31). Remove the
ratchet pawl. Pivot the
retraction arm (514-7~30) back
inline with <the spool. Lift
the retraction arm straight
out through the slot in the
housing. Renmove the three
screws securing the slot in
the housing. Remove the three
screws securing the cylinder
(514-7-28) to the Thousing.

Page 4.9 HP3) Hachine

Once the cylinder 1is removed
the piston (514-7-27) and the
shifting spool (514-7-26) can
be pulled out from the &ng.

Reassembly is the reverse. The
drag pin assembly should be
tightened until spring 1s
fully compressed, then loosen
approxXimately 1/4 turn.
Reassemble the auto feed
housing onto the ratchet gear
cage. The upper gear housing
must be removed so the ratchet
pawl can be seen while being
assembled, and the spring
loaded ratchet pawl can be
attached.

Adjust the engagement of the
pawl to the ratchet wheel by
loosening the auto feed
housing mounting screws, and
moving the housing sideways.
Ratchet pawl wmust Jjust miss
one ratchet tooth then fully
engage the next.
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FLOAT and CLaMP

FLOAT

Press the air float button,
located on the front cover of
the carriage. The air [lows
from the wvalve to the float
regulator, then to holes in
both sides of the float plate.
This allows the carriage ¢to
flecat on a cushion of air. To
adjust the air float systen,
adjust the air float regulator
502-27-18 {see page 5.3) until
hone unit floats freely over
the whole length of main base.

NOTE =
Hone will not float correctly
unless carriage clamp is
adjusted properly.

CLAMP

Release the air float button.
The air flows from the valve
to the air clamp cylinder.
This cylinder lifts the clamp
lever which pulls up on key in
t-slot. It may be necessary
to adjust the air clamp sys-
tem.

Remove the fouxr screvs
securing the carriage cover
plate. Remove the cover. Dis-
connect the ailr supply. Inside
the carriage remove cotter pin
from slotted nut. Back the nut
off and then hand tighten.
Loosen nut approximately 1/4
turn. Insert cotter pin. Re-
connect air supply. 1f the rod
of the cylinder sticks 1n the
wp position, turn nut one
notch looser or tighter until
rod operates freely.



_ . Upper and Lower .
Majitenance Limit Valves Adjustoent Page 4.11 HP3: Machine

.

ee also oldstyle parts assemblies at the end of
UPPER LIMIT VALVE
ADJUSTMENT PROCEDURE:

The siroking cylinder should be in

the pork position. Pull the rocker

arm down until you con see the NOTE:
top limit valve. Set the gap to MAKE ALL ADJUSTMENTS
1/4" between the plunger body @ W TH HONE TURNED OFF.

and volve nul as shown. Hone o
bore wilh no load on the stones,
ond stroke speed on high. If the
rocker arm pounds excesgsively at
the top turnoround point, Adiust
the qap smaller. 3/32" is the
minimum allowable gop.

ACTUATOR
VALVE NUT

L ° ) PLUNGER

! —————— PLUNGER
Bo0Y

REFHNE1 -090482

r

1/4" MAX. GAP
3/32" MIN. GAP

Y774

UMM

Wl A

' Tt

ADJUST BY
RELEASING NUT
AND TURNING
PLUNGER BODY

W

BUMPER
NUT

STOP

A/

PLUNGER
BoDY
PLUNGER]
LOWER LIMIT VALVE
JSUS T PROCEDURE:

F‘:‘\[E)I:JtEJE;lNBGY NUT First slow the stroking to
AND TURNING its slowest speed. Then

Y adjust plunger so that
PLUNGER BOD there is o 1/32 gap

between the bumper and
stop when cylinder reverses.

VALVE

JPPER _AND LOWER

JAMIT VALVES ADJUSTMENT
HUMPHREY VALVE
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Page 5.1

Front/Right Side View

Parts
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Wiring Diagram

Parts
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Schematic Diagram

Parts
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Parts Poeumatic Cucuit Diagram Page 5.5 EP3A Hachine

Esee ajso oldstyle parts assemblies at the ¢nd of this manual)

n 514-2-61E 514-2~654 514~2-62 514-2-616
5 MAX. STROKING HUMPHREY VALVE | VALVE (NEEDLE VALVE
7 SPEED VALVE {UPPER LIMIT) & CHECK, HYD. (STROKING SPEED
g RAM (POWER MAEKEED UP & CONTROL)
& STROKING} BLEED)
****** - 514-2-63
RESERVOIR
FEED UP — -
CYLINDER
314~ 2-654 514=3-26A

MANIFOLD
(STRCKING

HUMPHREY VALVE S514-3~30A

(LOWER LIMIT) BLEED
FIXTURE SPEED
CONTROL)
514=4=1 514-7~40E
MANIFOLD SOLENOID
gngiﬁ)_Kgc, VALVE (FEED
ouT
CLAMP) )
S14—-7-59
VALVE DWELL "514-7-43
CONTROL CYLINDER
_\ & INTERFACE
SENSOR
14=7=77
VALVE (FLOAT | Creck
CLAMP) -t>—-1 AL
s 514—2-70E
~ g SOLENOID
| | VALVE
| (STOP
| STROKING)
Th—si4-2-58a
STROKING
VALVE
514—3=99A
MUFFLER
ﬂ-

/—514 4=33
MANIFQLD
CYLINDER  FLOAT RECULATOR (AR SUPPLY)

502=2=1] 5 \ N 502-11=-33A
CLAMP Q.(_QJBB VALVE (FLOW
: F 502=-27-17 CONTROL)

502-1"-35A (RESERVOIR
VALVE (FLOW 15 PSI) St
CONTROL FLOAT} AR SUPPLY
100 PSl —514-3-93
TUBING << 502-97-17 o / LUBRICATOR
AR LQUIR  FLOAT REGULATOR | 7
3/8== FLOAT 514-3-92C
V4 b~ FILTER /REGULATOR
1/8 —om IRCUIT  (NCLUDES GUAGE)
WITH SHORT STROKING &

CLUIPPARD (FLOAT/CLAMP)



Parts Electrical Power Supply Panel Page 5.6 HP3A Hachine

3 —_ ELECTRICAL
¢ | S02-27—33A 230 VOLTS 3 PHASE
g FUSE —OLDER HONE MOTOR 60 HERTZ
é i 502-27~328 STARTER IMPORTANT
FUSE ELECRICALLY CONNECT
FNM 8/10 AMP IN ACCORDANGCE WiTH
NATIONAL ELECTRICAL
= CODE AND YOUR LOCAL
! ‘ i : | CODES
| @ ANAREAN

uunl': \ ]

=

VAN <y
N2

R

PANEL MOUNT STYLE |

502-27-32J
FUSE BLOCK :
502-27-32H L

FUSE
MDA 8,10 AE_Fj

502-11-3X — |
MOTOR STARTER
ENCLOSURE

FOR "W TYPE —

HEATER ELEMENTS

SEE BACK OF )
MOTCOR STARTER
ENCLOSURE COVER I__

TO CARRIAGE

700—4
STRAIN RELIEF

400-7-8
CORD

CONNECTOR
£30 cooLANT RIGHT ANGLE
[ CauTiON | SUMP 3/47 (2 REQD)

DISCONNECT ALL 302—="1—11A
POWER SOURCES CONDUIT 3/4"

BEFORE SERVICING ) (2 REQ'D)
. ZLECTRICAL POWER

SUPPLY PANEL

TO CONTROL
S ANEL
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Front Section Rocker Arm

Parts
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Drive Pinion Assembly

Parts

:('see also oldstyle parts assemblies at the end of this manual)
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Page 5.1)

Gear Box Section

Parts
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is manual)

Carriage Float/Clamp

(see also oldstyle parts assemblies at the end of

Parts
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Stroking Control - Air

Parts
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=S

Interface Sensor Assembly

Parts
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Ratchetl Actoator Assembly

Parts
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Parts

(see also oldstyle p

514-4-908
ROD & UPPER
PISTON ASSEMBLY

Sta—4-~89a
CAP (UPPER
CYLINDER)

514-2-860
DUST SEAL

514-2-52
O-RING
(ROD SEAL UPPER)

514—7-37A
O—RING
(CAP SEAL)

Stroking Cylinder

TS assem

)

1
8

e

514-

8LOCK

o~ N

|

314-3-10
SPRING

514-7-378
O-RING (UPPER
CYLINDER SEAL)
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2

1] 1.!:

NS
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2
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3—10C

i
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514-3-10F
SCALE BAR

514—4-70A
NUT

514-3-108
STOP (LOWER
LIMIT)

514-2-39
ADJUSTABLE
HANDLE

MF—163
1/4—20 HEX NUT

MF-—-64
1 /A—20 X 3/4

BLESE.;;::;(_TSgé /‘-‘E‘\“%"’ """ LONG SET SCREW
; - o B @ N .
2 REQ'D f z /"’\\"\" ,_
X . o o
519-2-65A = ="'§‘- | 5
VALVE (LOWER %t@ g ‘
JYAN] =
.
NSRS '
S514~2-572 I (e H -]
0—RING ROD. R .‘;’,«.E ] S14—1—178
PISTON SEAL ‘il‘.él? (H /_'speol)NG (sTOP
4 = I RO
514-2-50 48zh S| h\.
O—RING Ey 2 = o
TN\ N S Bnorr
1§ ;. i
SN O—RING
P ?& 4‘\"" (CYUINDER SEAL)
VEER S
=
4 =] 514—-4- 86A
A | > INSERT CYLINDER
;’ ———
//l. 514—2-52
Mo 2aame (R0
Y — -':“
R~ B
? N 814— 477
514—8-1 g E O~RING BUMPER
LOWER CYUNDER ’ A
' % - i / S14-§-4
7 /§ PISTON LOWER
514—8-3 \’
END CAP LOWER A 514—8-10
O RING
514~-8-94

STROKING CYLINDER

HUMPHREY WALVE ASSEMBLY 514-—3—14F

D-—~

RING

(PISTON SEAL LOWER)

(CYLINDER SEAL}



Parts

Lower Travel Limit Stop Lever

Page 5.17 &P Machine

f Use @ nylon !
¥ tubing with Legris
& fitting.
o
COLLET
514—3-12A ?ng* ’S?r
STOP RQOD (7N Y
WASHER
STOP [LOWER
IMIT
HMIT) PULL //ﬁ\\ TUBING FIRST: PUSH
———
\\“’/} SECOND: PULL
514-4-5A ROTATE
STUD {CLAMP LEGRIS TUBE FITTINGS
HANDLE) CLAMP ifﬁf? To Disconnggt Tubing from Legris
REALIGNME fitting—push collet with a screwdriver
then pull tubing.
LOWER TRAVEL LIMIT To connect tubing to Lagris
SToP _EVER fittings just push tubing into fitting.
VIEW B-R NQTE: Tubing must be oll the
T way in lo seol tubing. First past o
cripping ridge then thru on O-ring,
CAP (UPPER
CYLINDER)
T"514—8—3
CAP & PIVOT
; 514~3-30A
{LOWER CYL.NDER} BLEED
FIXTURE
UPPER
CYLINDER
514~3-254
PIN (PNOT
CYLJNDER) S514-8-1

/

100-19 \
THRUST
WASHER

§

NN

CYLINDER
(LOWER)

SECTION A-—A

314-2-30
BRACKET

{CYLINDER
SUPPORT)




Parts Upper Limit Valve Page 518 UP3A Hachine

g
E 514-4-648B
¥ PINOT
$
S14—-4-84
PIVOT 5f4-2-39C
SUPPQORT ADJJSTABLE
514—3~99G HANDLE
SCOUNC DAMPENING
INSULATION
514-4—-586 GREASE
SIDE COVER FITTING
{UPPER LIMIT
VALVE)
514-4-58
514-2—-65A STUD
VALVE
14-2—4
(UPPER 10019 gmcﬁa 8
LWIT) e THRUST ADJUSTABLE

S14-4—865 WASHER HANDLE

ENCLOSURE

{LIT VALVE) VIEW D-D

514-2- 398
S14-4-704 EXTENDER
NUT ADJUSTABLE
ACTUATOR ANDLE
(VALVE)
S14—-4~69C D
PLUNGER ! "‘I
1/2- 20UNF ! 514-3-12A
JAM NUT E STOP RQD
514—4—B88 Do 514—4-63C
PLUNGER b BUMPER
BODY b
S14-4—6BA P 514-4-62A
SPRING o CAP
P 514—4—61E
514~ 4-84 o
SNAP RING L zgggﬁ PIVOT
Si4—4-908 — P
ROD & JUPPER , R14—4-—-518
PISTON ASS'Y _ C SPACER
S14-3-70—" L i ELL_PE-F;GSD
PIN—{UPPER AN
PIVOT) ! 5
314-4-84 A \ .
SNAP RING / 7 /2 200NF
314-4-684A S14-4-89C JAM NUT
SPRING PLUNGER I
UPPER 1 IMIT VALVE & 0
St4~4-688 UPPFR PIVOT
PLUNGER STROKING CYLINDER

BODY WITH HUMPHREY LIMIT VALVE



upper Pvot Lock
Parts otor - Safety Switch Page 5.19 HP3A Machine

UPPER PIVOT ASSEMBLY LQCK

1. LOOSEN CLAMP HANDLE.

2. UNSCREW THE 2 DOG POINT SET SCREWS IN THE SPACER HUB.

3 TURN SPACER UNTIL STOP LUG IS 45 fROM VERTICAL.

4. TIGHTEN CLAMP HANDLE, WITHOUT MOVING SPACER FROM THIS POSITION,
UNTIL UPPER PIVOT 1S LOCKED TO PISTON ROD.

5, PULL HANDLE HUB OUT AND ROTATE HANMOLE UNTIL 1T 1S 30" UP FROM
HORIZONTAL AND THE TWO HOLES IN THME HANDLE HUB ARE LINED UP
WITH THE MOLES IN SPACER HUB.

6. RETIGHTEN THE 2 DOG POINT SET SCREWS IN HUB OF THE SPACER.

HEMMNE &6 ~0RORZ

STOP LUG

SET SCREW

ROCKER ARM

S514-2--41
CAM {LIMIT
SWITCH)

\ CARRIAGE
] H

/ ! |

514-1-56

LOWER MIT SWITCH

SET SO 30TTOM
OF -ONE HEAD 13
5" LOWER THAN
FLOAT TABLE WHEN
MOTOR CUTS OFF.

MOTOR CUT OUT SAFETY
SWITCH ADJUSTMENT ~—




Parts Preumatic Power Supply Page 5.20 EP3} Machine

see also oldstyle parts assemhblies at the end of this manual)

(

502-11-8
14— 3-92C
FILTER /REGULATOR EEE‘&CEMENT

REFHNEI 8~ 21553

(INCLUDES GAUGE) SET LUBRICATOR
AT 1 DROF EVERY

1 TO 2 MINUTES

! 514-3-926G

| SIGHT DOME

/ REPAIR KIT

514—3-92F
BOWL KIT
(REGULATOR)
AIR SUPPLY
(100 P.S.1.)
SEE LUBRICATION
514~3-92E
ELEMENT KIT 514~3—90H
(5 MICRON) ELBOW
514~3-92D Sg%;,:gﬁ ;
BOWL KiT
(FILTER)
514-91 160
COMNECTOR
514 3-G2H e
AR FILTER /

S1¢—4—17K
_EGRIS UNIONM

S14-3--9%9E
ENCLOSURE

514=-3-996
SOUND DAMPENING
IMSULATION
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Page 5.2

Splash Tank Coolant System
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Block Hold Down Fixture Assembly Page 5.22 HP3} Machine

Parts
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Optional Block Holddown Clamp Assembly

Parts
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Optionat V-71 Fixture

Parts
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Parts

Optional Stone Depth Assembly

Page 5.25 BP3A Machine

REFMET 41 —O82097

514-8-27H
SCALE ASS’Y
METRIC

S14-8-27A
HOLDER

5t4-8-27F
STONE DEPTH ASSEMBLY
METRIC

s ot A o ok B ol o s o oA od ok

T TTTTT A L

B0 ok s i o A ol I S S S A S R P N S P T P 0 8 R I I

514-8-27C
SCALE ASS’Y
STANDARD

<
N -
o @
[
©uw 3
s ;]
- vy
e i~ o O
NI o~
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©= O
I%E
To =
L
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S3TONE DEPTH
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PTIONA



ana

Parts Stone Depth Assembly Set-up

Setting lower travel limit:

1. Place stone depth setting
assembly on deck surface of
block with scale in cylinder.

2. Lower scale to touch upper
surface of hook on deepest
point of cylinder wall.

3. Read depth on scale, then
lower scale 3/4Y to 1" (19 to
25 mm). Lock =scale.

4, Lower hone nead into
cylinder and touch the bottom
of the stones to the upper
surface of the hoock. Lock this
lower limit setting on the
stroking cylinder.

SCALF

Page 5.26 HP3h Machine

lower travel limit

with obstruction:

Setting

1. Place stone depth setting
assembly on deck surface of
block with scale in cylinder.

2. Lower scale until bottom of
the hook touches the highest
point of the obstruction {(main
bearing web, etc.).

3. Lower hone head into
cylinder and touch the bottom
of the stones to the upper

surface of the hook. Lock this
lower 1limit setting on the
stroking cylinder.

SCALE
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Page 6.1

Standard Hone Head Assembly

Tooling
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Page 6.2 EP3A Machine

Optional Junior Hone Head Assembly

Tooling
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Optional Mioor Hone Head Assembly

Tooling
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Tooling Stone and Guide Sets Page 6.4 432 Hachine

FOR ROTTLER STANDARD HONE HEAD
All S.N. listed =~ Grits and
overall stene lengths may be
mixed for guantity breaks.

ROTTLERA DESCRIPTICN

RANGE 2,7" to 4.1"

514-5-52~R SN100 80 grit, 4" overall stone length
514-5-52-C SN1GO 80 grit, 3" overall stone length
814=-5-53-D SN200 180 grit, 4" overall stone length
514-5-53-§ SN200 180 grit, 3" coverall stone length
514-5-54-B SN300 220 grit, 4" overall stone length
514=5-54-C SN300 220 grit, 3Y overall stone length

RANGE 3.43785" to §5.745"

514-5-52 SNiQl B0 grit, 4" overall stona length
514-5-52-3 SN101 BO grit, 3" overall storie length
514~-5~53~B SN201 180 grit, 4" overall stone length
514-5-53-C SN201 80 grit, 3" overall stone length
514-5-54 SN301 220 grit, 4" overall stone length

514-5-54-3 SN301 220 grit, 3' overall stonz length




Tooling Puge 6.5 B8P3k Kachine

OPTIONAL STONE aND GUIDE SETS
FOR ROTTLER STANDARD HONE HEAD
{AlLl crders subject to stock
availability.)

RANGE+: 2,68" to 4,25"

ALL  M2ZF NUMBERS LISTED «*
SUBJECT TO  AVAILABILITY
Gilts may be mixed for
guantity breaks.

ROTTLER# DESCRIPTION
514--1-33 M2F2F 120 Grit
514-1-~-34 M2r3F 180 Grit
514-5-6 H2F4F 220 Grit
514-5-64 M2FeF 320 Grit

5l4-5-8 M2FOF 60 Grit




Tooling Page 6.6 #P3) Hachine

OPTIONAYL STOMNE AND GUIDE SETS
FOR ROTTLER STANDARD HONE HEAD
*(All orders subject to stock
avallability)

RANGFE: 3.75" to 5.0" (REQUIRES
PTN STONE CARRIER 514-1-37}

RANGE; 4.75" to 7.0" (REQUIRES
PTN STONE CARRIER 514-1-37-A]

ALL PT2F NUMBERS LISTED *
SUBJECT TO AVATLABILITY -
Grits may be mixed for
guantity breaks.

ROTTLER # DESCRIPTION
514-1-35 PT2F2F 120 GRIT
514-1-36 PT2F3F 180 GRIT
514-5-7 PT2F4F 220 GRIT
514~5-7-A PT2F6F 320 GRIT

514-5-9 PT2FOF 60 GRIT
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FOR ROTTLER JUNIOR HONE HEAD

ALL TF, UF, AND VF NUMBERS
LISTED - Grits and ranges may
be mixed for guantity breaks.

ROTTLER # DESCRIPTION
514~5-14 TF2F 120 grit, 2.0" to 2.20"
514-5-15 UF2r 120 grit, 2.20% to 2.40"
514-5-16 VF2P 120 grit, 2.40"™ to 2.868"
514-5-17 TF3F 180 grit, 2.0" to 2.20%
514~5-~18 UF3F 180 grift, 2.20" to 2.40"
514-5-19 VF3F 180 grit, 2.40" to 2.68"
514-5-17-2 TF4F 220 grit, 2.0" to 2.20"
514-5-18-2 UF4F 220 grit, 2.20" to 2.40"
514-5-19-A VF2F 220 grit, 2.40" to 2.é68"
514-5-17-B TE6F 320 grit, 2.06" to 2.20"
514-5-18-B UF6F 320 grit, 2.20" to 2.40"

514~5-19-B VFeF 320 grit, 2.40" to 2.68"
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FOR ROTTLER MINOR HONE HEAD

ALL 28F AND 29F NUMBERS LISTED
- Grits and ranges may be
nixed for guantity breaks.

ROTTLER ¢ DESCRIPTION
514-5-43 28F2F 120 grit, 1.50" to 1.75"
514-5-44 28Y13F 180 grit, 1.50" to 1.75%
514-~5-45% 29r2F 120 grit, 1..75" to 2.00"

514-5%-46 29F3F 180 grit, 1.75" to 2.00%
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Precision Hone Head

Tooliag
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Stone Holder - Sleeve Sets
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Page 7.1

AP34 Machine

§
&
5 NOTE
% MAKE ALL ADJUSTMENTS
¥ -~ WITm HONE TURNED OFF.
SET UPPER LIMIT VALVE
SO THERE 'S 3/32" GaP SEJSEATSST
BETWEEN PLUNGER BODY
AND ACTUATOR VALVE
NUT ‘
| PLUNGER
BODY
NI
. )
3/327 GaP =0
N
ADUJST BY N — T
RE_ZASING NUT = NUT
AND TURNING A
N |
P _.NGER BOOY {——g 1
NS |
o |
1-17 /32 1—-15/32"

ON OLD MACHINE
REDUCE HEICHT OF

PLUNGER BODY

| r 3/32" GaP
o

STOP

TO 1-15/32" e
/ @\ ’
ADJUST 8Y
RELEASING NUT
AND TURNING

ADJUSTING SCREW

UPPER AND LOWER

“ SET LOWER
LIMIT VALVE SO
"4ERE S 3/327 GAP
BETWEEN BUMPER
AND STOP. WHEN

LIMIT VALVES ADJUSTMENTS

BaL_. ACTUATOR IS
JUST TOUCHING

CLIPPARD VaALVE

ADJUSTING SCREW
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Poeumatic Circuit Diagrasm

Page 7.2 P33 Machice

RAM (POWER
STROMNC)

FEED UP
CYLINDER

REFANEIT- 02497

514-2-65
CLIPPARD VALVE
(LOWER UIMIT)

51¢4~3—30A
BLEED
FIXTURE

514—4-1
MANF QLD
{STROKING,
FLOAT &
CLAMP)

514-7-59
VALVE OWELL R

CONTRCL
\jﬁ

514-— S—BSA
HUMPHREY
VALVE (FLOA
CLAMP)

514-2-62
VALVE (NEEDLE
& CHECK, HYD.

514-2-65
CLIPPARD VALVE
(UPPER LIMIT)

MAKE UP & BLEED)

514~2-61E
VALVE (NEEDLE
STROKING SPEED
CONTROL)

514-2-63
RESERVOIR

S514-3-264
MANIFOLD
{STROKING
SPELED
CONTROL)

514~7=40F
SOLENOID
VALVE (FEED
ouT)

514—~7—45
CYLINDER
INTERFACE
SENSCR

514-7-58
CHECK
VALVE

 +—— 514=2-70€

SOLENOID
VALVE
(3TOP
STROKING)
514—2—68A
STROKING
VALVE
514—3-99
\ MUFFLER
502-2-11 2R L 502-11-35A L— 502-11—8
CLAMP & | VALVE (FLOW X GUAGE
CYUINDER  FLOAT 58 502-27-17  CONTROL)
— REGULATOR 514 4= 33
502-1 ~35A (RESERVOIR L IEOLD
VALVE (FLOW 15 PSi) (AR SUPPLY)
CONTROL FLOAT) ar suprLy [ =T
fa— 1 |
L N H -
100 PSI i /DELEP 514—3-93
TUBING < —507_27—17 '—Z-----J—' LUBRICATOR
e AR LIQUID  FLOAT REGULATOR 514-3-82
/B=t= == FLOAT FILTER/
REGULATOR

1/4 —o— ——

HONE PNEUMATIC CIRCUT

1/8 - -

WTH SHORT STROXING & HUMPHREY (FLOAT/CLAMP VALVE)
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Drnive Pinuon Assembly
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(ear Box Section

Oid Style Parts Assemblies
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Carnage Float/Clamp

Old Style Parts Assemblies
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et

5 514-2~65
z 314-3~12A VALVE
I STOP ROD (LOWER
2 514—=4—-90A LIMIT)
£ ROD &
€ UPPER PISTON S14-2~67 514—3—10A
ASSEMBLY BalL ACTUATOR STOP (LOWER
(VALVE) LIMIT)
514~2-60
DUST SEAL 514-2-39
(ROD) ADJUSTABLE
N HANDLE
5 4-2-52
0~RING B ‘-I
(RCD SEAL
P
UPPER) 514=1—178
514—=7=37A SPRING (STOP
O-RING \ & ROD)
(CAP SEAL) =
= 514—-8-2
UPPER
514—4—8¢ L
CAP (UPPER . 3 CYLINDER
CYLINDER) ~ D
514-2-50 S .
0—3UNG :
(PISTON P — - I
SEAL e “_____‘: B
UPPER) & o~
LT
514-2-52 =
0—-RING N —
ROD—PISTON 3
SEAL
su—-z(—sz —
O-RING (ROD Z
INSERT SEALY 7 J= 514-8-9
EJ—RJNG
514—3-30A CYUNDER
BLEED A SEAL)
' INSERT
(CYLINDER)
” e 514-8-1
S A e LOWER CYLINDER
/25’7’" 514~8-10
/ O-RING
(PISTON SEAL
R _'/”/‘_ —
S514—4-77 = LOWER)
0—-RING =
=] 514-8-4
BUMPER > = PISTON LOWER
514-8—3A
514-—-8-3 O—RING
CAP (LOWER (CYLINDER SEAL)
END)

A

STROKING CY_INDER
CLIPPARD WVALVE
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(/ 514—4—548
PIVOT
SUPPORT

514—4-64A
PvOT R 514-2-35C
SUPPORT ADJUSTABLE

~
o
=4
a
g
>
<
z
g
&

T
i HANDLE
‘/ﬁzi_ ! ]
G“_ | _C)J
S14—4—66 GREASE .
SIDE COVER FITTING =n | == l
(UPPER UIMIT ‘ !
VALVE) _/ , |
514—4-5B
514-2-865 STUD |
VALVE 514-2-43B
(UPPER _ 100-19 SPACER
LIMIT) (e THRUST ADJUSTABLE
ENCLOSURE N
{UMIT vaLVE) N VIEW D-D
514—2— 396
14 4~70 EXTENDER
NUT\ ADJUS TABLE
ACTUATOR - HANDLE
(VALVE)
|
514— 4—598 o b
PLUNGER o . I
t
1,/2- 20UNF o S14-3-12A
JAM NUT o STOP ROD
514—4-58B 7 i 514—4—63A
PLUNGER N BUMPER
BODY L
514—4—68A N ! i‘ S14—~4-62A
SPRING \\7 ; | CAP
14— o B4 | D 514—4-614
SNiP RING o UPPER PIVOT
L ASS'Y
S14— 4—90A : ?
ROD & UPPER ' =P S14-4—618
PISTON ASS'Y | g SPACER
} o
S14—-4—63A
514—3-7D P
PIN—(UPPER LSS}; | BUMPER
PIVOT) i
ADJUSTING SCREW
(LOWER LIMIT VALVE)
UPPER LIMIT VALVE & I
UPPER F'VOT D

CUPPARD VALVE
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514-4-648
PIVOT
SUPPCRT

REFHNELE— Q1092

S14-2-39C
ADJUSTABLE

514—4—64A
PIVOT \
SUPPCRT
HANDLE

514-4-66 CREASE
SiDE COVER FITTING
(UPPER LIMIT
VALVE)
514-4-5B
514-2-865 STUD
VALVE S514-2-43B
(UPPER - . 100—19

SPACER

0
.

LMIT) ‘ \ THRUST ADJUSTABLE
514~ 4-65 WASHER HANDLE
ENCLOSURE * 3
(LIMIT VALVE) . VIEW D=D
514-2-398
514~4~70 =i N EXTENDER
NUT\ ADJUS TABLE
ACTUATOR MANDLE
{VaLvE) ~:_ ||
514—4—698 L AN NUT
1
1/2-20UNF b 514-3-12
JAM NUT ' STOP ROD
]
514—4-68B ) 514-4-63B
PLUNGER 1 BUMPER
BODY P ,f”‘;‘v"
i !
514—4—684A ol vg 51;—4—52;&
SPRING Ii :.3? CA
| b _4_
514—4-Ba ! g.g S14-4-61
. G UPPER PIVOT
SNAP RING : o" NSy
'f
14— 4—00A : ’fgé
ROD & UPPER | R 514-4—51C
' N & SPACER
PISTON ASS'Y N
Pl 514—-3-8B
S14=3- 70 i NUT SPACER
PIN-{UPPER i
PIVOT)
214 3-B8A
NUT UPPER
ADJUSTING SCREW BrvoT

B14—4-63A

UPPER LIMIT VALVE & BUMPER 5 ]
UPPER PIVOT

STROKING CYLINDER
ADJUSTABLE NUT STTLE
CLIPPARD VALVE

(LOWER LIMIT VALVE)
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Paeumatic Power Supply

Old Style Parts Assemblies
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4 PAGE | OF 4

(@4

-B63D
MOBLL OIL CORPORATION MATERIAL SAFETY DATA BULLETIN

FrxETRx bk kLE R b kxk k. T, PRODUCT IDENTIFICATION E¥eXxsfisixikixfxiixisx
MOBILMET UPSILON

SUPPLIER: HEALTH EMERGENCY TELEPHONE:
MOBIL OTL CORF. t212) 883-4411

CHEMICAL NAMES AND SYNONYMS: TRANSPORT EMERGENCY TELEPHONL
PET. HYDROCARBONS AND ADDITIVES {(B0O0) 424-5300 (CHEMTREC)

GSE OR DESCRIPTION:
CUTTING FLUID

¥rx&x¥¥xexy [ E. TYPICAL CHEMICAL AND PHYSICAL PROPERTIES  #¥¥xx¥iixxx

APPEARANCE: ASTM 5.0 LIQLID ODOR: MILUD PH: NA
VISCOSITY AT 100 F, SUS: 82.0 AT 40 C, CS: 10.2

VISCOSITY AT 210 ©r, 8SuUS: 35.1 AT 100 C, CS: 2.7

FLASH POINT F(C): >325(163) {ASTM D-82)

MELTING POINT F(C): NA POUR POINT F{C): 30(-1)
BOILING POINT FiCr: > 600( 316)

RELATIVE DENSITY, 15/4 C: 0.849 SCLUBILITY IN WATER: NEGLIGIBLE

VAPOR PRESSURE-MM MG 20C: < .1
NA=NOT APPLICABLE NE:NOT ESTABLISHED D=DECOMPOSES
FOR FURTHER INFORMATION, CONTACT YOUR LOCAL MARKETING OFFICE.

XEXXXXELX kA kx ket taxt I[TIT. INGREDIENTS ®Aitax¥s¥¥ k¥t kfkERXxexthtrss
WT PCT EXPOSURE LIMITS SOURCES
{ AFPROX ) MG /M3 PEM fAND NOTES)

HAZARDOUS INGREDIENTS:
NONE

OTHER INGREDIENTS:
REFINED MINERAL OILS >95
ADDITIVES AND/OR OTHBER INGREDS. ¢ D

KEY TC SOURCES: AzACGIH-TLV, A%=SUGGESTED-TLV, M=MOBIL, O=OSHA
NOTE:. LIMITS SHOWN FOR GUIDANCE ONLY. FOLLOW APPLICABLE REGULATIONS.

¥x¥xdkkkxkyxkaxkkxxxryr IV, HEALTH HAZARD DATA  ¥¥EXEXxIrxrsyxkrsyrsisx

THRESHOLD LIMIT VALUE: 5.00 MG/M3 SUGGESTED FOR OIL MIST

EFFECTS OF OVEREXPOSURE: PROLONGED REPEATED SKIN CONTACT WITH LOW
VISCOSITY OILS MAY LEAD TO IRRITATION CAUSED BY DISSOLVING OF THE
NATURAL OILS FROM THE SKIN. SLIGHT SKIN IRRITATION.

kt¥xkx¥ktxt¥xx V., EMERGENCY AND FIRST AID PROCEDURES ¥ ¥¥fX¥¥fxx¥y

EYE CONTACT: FLUSH WITH WATER.

SKIN CONTACT: WASH CONTACT AREAS WITH SOAP AND WATER.

INHALATION: NOT EXPECTED TO BE A PROBLEM.

INGESTICN: DO NOT INDUCE VOMITING. ADMINISTER VEGETABLE OIL. GET
MEDICAL ASSISTANCE. {NOTE TO PHYSICIAN: MATERTAL IF ASPIRATED
INTO THE LUNGS MAY CAUSE CHEMICAL PNEUMONITIS. TREAT APPROPRTATELY)



MOBILMET UPSILON BE5354 PAGE 2 OF 4

¥xpeiditcdigraiis V1. FIRE AND ENPLOSION HAZARD DATS **srxkxksrkitsrd
FLASH POINT F.oy: - 203 { 183) [ASTM D-9%}
FLAMMABLE LIMIUS. Lib: 6 UEL 7.0
EXTINGLISHING MEDIA:  CARBON LIONIDE, ¥UAM, DRY CHEMICAL AND WATER FOG.

SPECIAL FIRE FA1GHTING FROCEDURES: FIREHISHTERS MUST USE SELF-CONTAINED
BREATHING APRARATLS.

UNUSUAL FIRE AND EXPLOSION HAZARDS: NGNE

NEPA HAZARD ID: HEALTH: 0, FLAMMABILITY: 1, REACILIVITY: ¢

Exkbrdrriv bk bexvikkyex VIT. REACTIVITY DATA  FXExfexrfrff¥iriiyissrtes
STABILITY (THERMAL, LIGHT, ETC.}): STABLE
CONDITIONS T2 AVOID: EXNTREME HEAT
INCOMPATIBILITY (MATERIALS TO AVOID): STRONG ONIDIZERS
HAZARDOUS DECOMPOSTTION PRODUCTS: CARGIN MONOX1DE.
HAZARDOUS POLYMERIZATION: WILL NOT COLCUR

¥érixbdkvavkkaxrdetk  VID],  SPILL OR LEAK PROCEDURE  rékkybtizikxiriidy

ENVIRCNMENTAL IMPACT: REPORT SPILL:S AS REQUIRED TO AFPROPRIATE
AUTHORITIES. U. §. COAST GUARE REGULATIONE REQUTRE IMMEDIATX
REPORTING CF SFILLS THAT COULD REACH ANY WATERWAY INCLUDING

LNTERMITTENT DRY CREEKS. REPORT SPILL TO COAST GLARD TOLL FREE
NUMBER BOO-424-6402.
PROCEDURES TF MATERIZ4L 13 RELEASED OR SPILLED: ADSORBE ON FIRE RETARDANT

TREATED SAWDUST, DiaTOMACEOUS EARTH, ETC. SHOVEL UP AND DISPOSE OF
AT AN APPROPRIATE WASTE DISPCSAL FACILITY IN ACCORDANCE WITH
CURRENT APPLICABLE LAWS AND REGULATICNS., AND PRODUCT
CHARACTERISTICS AT TIME OF DISPOSAL.

WASTE MANAGEMENT: PRODUCT IS5 SUITABLE FOR BLRNING IN AN ENCLOSED,
CONTRCLLED BURNER FOR FUEL VALUE OR DISPOSAL BY SUPERVISED
INCINERATION. SUCH BURNING MaAY BE LIMITED PURSUANT TO THE RESOURCE
CONSERVATION AND RECOVERY ACT. IN ADDITION, THE BRODUCT IS
SUITABLE FOR PRGCESSING B: AN APPROVED RECYCLING FACILITY CR CaN BE
DISPOSED OF AT aNY GOVERMMENT APPROVED WASTE DISPCSAL FACILITY.
Usi? OF THESE METHODS 1S SUBJECT TO USER LCHPLIANCE WITH APPLICABLE
LAWS AND REGULATICYS AND CONSIDERATION OF PRODUCT CHARACTERISTICS
AT TIME OF DISPOSAL.

FXt¥s¥1EX2ER¥R8c XK. SPECIAL PROTECTION INFORMATION ¥¥rksxyxxxxtxsfxt

EYE PROTECTION: NO SPECIAL EQUIPMENT REQUIRED.

SKIN PROTECTION: IF PROLONGED OR REPEATED SKIN CONTACT IS LIKELY, OIL
IMPERVIOUS GLOVES SHOULD BE WORN. GOCD PERSCONAL HYGIENE PRACTICES
SHOULD ALWAYS BE FOLLOWED.

RESPIRATORY PROTECTION: NO SPECIAL REQUIREMENTS UNDER ORDINARY
CONDITIONS OF USE AND WITH ADEQUATE VENTILATION.

VENTILATION: NG SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS OF USE
AND WITH ADEQUATE VENTILATION.

KXXAXIXLTRXEXLEKTRRRTY X, SPECIAL PRECAUTIONS XXX ¥f¥XX¥¥¥rXXfryLtxEx
STORACGE: SEE APPENDIX FOR PRECAUTIONARY LABEL. CL-402



MOBILMET UPSILON 665554 PAGE 3 OF 4§

kktxtsxkkerekdbrrxxrasr XNT. TONICOLOGIGCAL DATA ¥ Lrtrtxf b KKK ERXYXXTXEEX
---ACUTE-~-
ORAL TOXICITY (RAMSY: LD50: > 3 G/KG SLIGHTLY TOXICIESTIMATED)Y ~--
BASED ON TESTING OF SIMILAR PRODUCTS AND/C:: THE COMPONENTS.
DERMAIL TOXRICLIY (RABRITS): L.D50; > 2 G/RGC SLIGHTLY TOXIC({ESTIMATED) --
BASED ON TESTI!G OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.
INHALATION TOXICITY (RATS: LC50: >3 MG/L FOR 4 HRS. 0/10 RATS DIED

AT THIS DOSAGE LEVEL. PRACTICALLY NONTOXIC

EYE IRRITATION (RABBITS): CAUSED NO STIGNIFICANT IRRITATICON TO RABBITS.
EYE I[RRITATION SCORES: 2.3 AT 1 HOUR, 0.1 AT 24 HOURS., O AT 7
DaYS.

SKIM IRRITATION (RABBITS): SLIGHTLY IRRITATING TO KABBITS. PRIMARY
IRRITATION SCORE: 1.6/8

---0OTHER DATA---

¥25¥2THIS MINTURE OR A SIMILaR MIXNTURE DID NOT RESULT IN ANY FATALITIES
TO RATS AT CONCENTRATIONS (SEE INHALATION TOXICITY ABOVE)
SUBSTANTIALLY HIGHER THAN THE 5 MG/M3 TLV SUGGESTED FOR OIL MISTS.

SETEYRRELYX XY RLT XX XI1. REGULATCGRY INFORMATION ExREERE XXX ELL X ES L ER

TSCA INVENTORY STATUS: ALL COMPONENTS REGISTERED.

D.0.T. SHIPP.LxG NAME: NOT APPLICABLE

D.O.T. HAZARD CLASS: NOT APPLICABLE

US OSHA HAZARD COMMUNICATION STANDARD: FPRODUCT ASSTESSED IMN ACCORDANCE
WITH OSHA CFR 13810.1200 AND DETERMINED TO BE HAZARDOUS.

RCRA TNFORMATION: THE UNUSED PRODUCT, IN CUR OPINION, IS NOY
SPECIFICALLY LISTED BY THE EPA A8 A MAZARDOUS WASTE (40 CFR,
PART 261D0); DOES NOT EXHIBIT THE HAZARDOLUS CHARACTERIST.CS OF
IGN_TABILITY, CORROSIVITY, OR REACTTVITY, AND IS NOT FORMULATED
WITH THE METALS CITED IN TiHE EP TOXICITY TEST. HCWEVER, USED
PRODUCT ™MAY BE REGULATED.

THE FOLLOWING PRODULCT INGREDIENTS ARE CITED ON THE LISTS BELOW:

CHEMICAL NAME CAS NUMBER LIST CITATIONS
(0T MIST) 2.10.11
-—— KEY TO LIST CITATIONS ---
1 = OSHA Z, 2 = ACGIH, 3 = IARC, 4 = NTE, 5 = NCI,
6 = EPA CARC, 7 = NFPA 49, 8 = NFPA 325M, 9 = DOT HMT, 10 = CA RTK,
11 = IL RTK, 12 = MA RTK, 13 = MN RTK, 14 = NJ RTK, 13 = MI 293,
16 = FL RTK, 17 = PA RTK.
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INFORMATION GIVEN HEREIN IS OFFERED IN GOOD FAITH AS ACCURATE, BUT
WILTHOUT GUARANTEE. CONDITIONS OF USE AND SUITABILITY ©f THE PRODUCT FOR
PARTICULAR USES ARE BEYOND OUR CONTROL: ALL RISKS OF USE OF THE PRODUCT
ARE THEREFORE ASSUMED BY THE USER AND WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, _INCLLDING WARR%NTIES oF

HERLHA TABIITT\ %\D }lT\L%S_&OR A F%RTILULAR PURPOQE I\ PLSPECT TO _THE
USE OR SUITABILITY OF THE PRODUCT. NOTHING 1S INTENDED AS A
RECOMMENDATION FOR USES WHICH INFRINGE VALID PATENTS OR AS EXTENDING
LICENSE UNDER VALID PATENTS. APPROPRIATE WARNINGS AND SAFE HANDLING

PROCEDURES SHOULD BE PROVIDED TO HANDLERS aAND USLRS.
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PREPARED BY: MOBIL OIL CCRPORATION

ENVIRONMENTAL AFFAIRS AND TONICOLOGY DEPARTMENT, PRINCETON, NJ
FOR FURTHER INFORMATION, CONTACT:

MOBIL OIL CORPORATION, PRODUCT FORMULATIOGN AND QUALITY CONTRCL

3225 GALLOWS RCA4D, FAILRFAX, VA 22037 (703) 849-3265
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FOR MOBIL USE ONLY: (FILL ¥0: MTJ334%M201) MHC: Ix ¥ C 0 1 PPEC: A
US86-089 APPROVE REVISED: 04/18/86
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PRECAUTIONARY LABEL TEXT FOR PACKAGED PRODUCTS.:

CONTAINS LOW VISCCSITY OIL
CAUTION

MAY CACSE SEIN IRRITATION ON PROLONGED,
REFPEATED SKIN CONTACT.

AVCID PROLONGED OR REPFRATED CONTACT THAT
COULD DEFAT THE SKIN.
WASH SKIN CONTACYT AREAS WITH SOAP AND WATER.

LA NXDER CONTAMINATED CLOTHING BEFORE REUSE.
AVOID WEARING OF CLOTHING SOAKED WITH FLUID.
AVOID PROLONGED INHALATION OF MISTS OR VAPORS.

WHEN USE CONDITIONS ARE LIKELY TO RESULT 1IN
EXCESSIVE MISTING (GREATER THEN o5 MG/M31,
PROVIDE ADEQUATE LOCAL VENTILATION OR
RESPIRATORY PROTECTION.

FOR INDUSTRIAL USE ONLY
NOT INTENDED OR SUITABLE FOR USE
IN OR AROUND A HOUSEHOLD OR DWELLING.

ATTENTION

EMPTY CONTAINERS MAY CONTAIN PRODUCT RESIDUE, INCLUDING
FLAMMABLE OR EXPLOSIVE VAPORS. DO NOT CUT, PUNCTURE OR
WELD ON OR NEAR CONTAINER. ALL LABEL WARNINGS AND PRE-
CAUTIONS MUST BE OBSERVED UNTIL THE CONTAINER HAS BEEN

THOROUGHLY CLEANED OR DESTROYED.

REFER TO PRODUCT MATERIAJI: SAFETY DATA BULLETIN
FOR FURTHER SAFETY AND HANDLING INFORMATICN.
MOBIL OIL CORPORATION, NEW YORK, N.Y. 10017 CL-402(1/8%6)
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D.O.T. SHIPPING NAMF: NOT APPLICABLE
D.O.T. HAZARD CLASS: NOT APPLICABLE
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