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DESCRIPTION

The Model HPZA Automatic Honing Maehine is a wet eomplete eylinder
bloek and general purpose honing maehine. Hone rotating power is supplied
by a totally enclosed AC motor driving a belt and gear reduetion drive
mounted within a roeker arm arrangement. The honing head is driven
through a universal joint.

An air cylinder with a hydraulie cheek system provides stroking power.
Stroking may also be manually operated.

The support earriage is air floated and air elamped to provide simple and
easy hole-to-hole setup.

Convenient devices ane provided to properly eontrol honing operations and
provide easy handling.

A rtly'rr fixture is provided to effieiently hold .V-6, V-8 and in-line bloeks
for honing. Optional clamps are available to elamp most any kind of
in-line bloek or similar work pieee.

A splash tank is located within the main frame and a sump pump tank is
loeated under the maehine. A switch is provided within the
eontrol planel to operate this coolant system.

JULY 1984
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GUARANTEE

LIMITED

ft,BntenuS IN EFFECT FOR ONE YEAR psoffisE DA'I'E Or' DELIvERY'
RIGINAL

Rottler Manufacturing Company Model HP2A Hone, Parts and Equipment are

guaranteed as to workm anship and T?lutlal'^ l:ti=,!tYJl,IP g=' +.T,+llIu"E,

ANUAL.

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

We accept no responsibility for defects caused by external damage, wear,

abuse, or misuse. Neither do we accept any obligation to provide eompensa-

tion for other direct or indirect costs in eonneetion with eases covered by

the warranty.

Guarantee does not eover shipping or freight eharges.
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IMPORTANT

OPERATING SAFETY AND EMERGENCY PROCEDURES

ELECTRICAL POWER - Make sure aii eleetricai equipment has the proper

@tection.
MACHINE OPERATOR - Operator of this HP2A Honing maehine should

ffiarftsman:thatis,wellversedintheeaution,eare,
and knowledge required to safely operate a metal eutting tool.

If the operator is not a skilled machinist, the operator must pay striet
attention to the operating proeedure outtined in this manual, and must get
instruetion from a quaUfieC maehinist in both the productive and safe
operation of this HP2A Honing Machine.

Rottier HP2A Honing equipment has the foilowing areas of exposed moving
parts that you must-train yourself to respeet and stay away from when
they are in motion:

l. WORK CLAMPING - Be sure work is clamped securely
ffi the instructions.

2. LOWER STOP - Set lower limit carefulty so that webs
oF-otFel'ffiietion below the cylinder surfaee in the
bore do not interfere with the guides or stones of the
hone.

3. Keep hand completely away from the rotating honing
head at ALL times.

4. Do not operate power stroking without upper travel
limit lever locked.

5. Familiarize yourself with the exact loeation of the
stop pushbutton so you ean immediately reaet to an

emergency.

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

REMEMBER

-----Metal 
cutting tools have the speed and torque to severely

injure any part of the human body exposed to them'
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MACHINE LOCATION

The Hone must be located under a hoist, preferably powered fot elficient
biock handling.

UNPACKIN G

Carefully unerate the HP2A Machine. Remove all equipment in splash tank
except the rrV" fixture frame.

Completely elean these articles as weII as the maehine base upper table
with soivent, also elean the upper and lower travel limit stop rods. Rust
inhibitor is applied to the maehine at the time of shipment and must be
removed before operating this machine.

The Hone earriage is generally shipped with the hold-down system locked
See page 6 for maehine set-uP.

POWER SOURCES BEQUIRED

HONE DRME MOTOR - 3 fr, 2A81230 Volt, AC Current-

*AIR SUPPLY - 3.5 Cubic feet per minute at
100 PSI ComPressed air (a

minimum I t{P Air ComPressor

output)

COOLANT PUMP - 3 fr, 2081230 Volt, AC Cutrent

WARNING

Model HPZA Honing Machine will have 2 electrieai power sources. One for
the hone drive motor and one for eoolant pump.
Diseonneet ail power before servicing this hone.

ELECTRICAL HOOK UP - Make sure the eleetrical installation is in

ffiionaIEIectrica}Codeandyour1ocaIe]eetrical
eodes and that the panel is properly piacarded for the second power

souree.

)cN0TE: To assute a long service life, for your HPZA machine, the ar-r
supplymustbemoisturefree.Ifthereisanydoubtsaboutthe
air supplY rnslal-l a water t'raP'
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LEVELING

Four square head set serews, jam nuts, and ehamfer-ed washers are provided

with the machine for leveling. Insert the serews with nuts into the bottom

of the base. place the wasrier ehamfered side up under the base at these

points.

using a preeision level, levei the. upper table within .002" per foot in both

Ji*"1i""r. (u*""pT f*; the high tbtting to the front for best coolant

return.)

MACHINE SET UP

Remove eover piate on top of earriage. Pull out cotter pin in slotted nut'

Hand tighten stotilO nut. 'Back off iut approximately 1/4 turn' Insert

cotter pin.

Turn float clamp switch to clamp. Attach air supply to filter-regulator on

the back of the main base.

Set reguiator on rnain base to 100 PSI. (Push down to set, puli up to lock')

CAUTION:

This Hone cannot be run on 440 Volts'
If neeessarY, & transformer must be

adde'd to supply the correet voltage'

Attach 3 phase wiring to the LL, L2, and L3 terminal on top of the hone

motor starter: Lefi starter, See Illustration on page 30'

Turn stroke toggle switch on eontrol station to 'OFF!'

Puu the hone rocker arm down into its operating range to test run'

Push starter button, cheek hone head rotation' 'l'he hone head should turn

cloekwise looking lrom the top. Exchange 2 wires on the LL, L2, L3,

terminal on the starter, to change rotation'

Attaeh hone head assemblY.



-7-

COOLANT PUMP SYSTEM

Attach 208/230 Volt 3 phase wiring to the LL, L2, and L3 terminal on top

of the eoolant p,tp't motor startEr: Right starter see Illustration on

Page 30.

Turn eoolant pump's toggle switeh to ron' and check pumps ro-tation as

indicated on side on motor, exchange 2 wires on Ll, L2, and L3, terminal

to change rotation.

Pour 15 Gallons of honing oil into splash tank - (Mobil Met 33 or Upsilon

or any equivaient iight honing oil')
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HONING GENERALIN

Rottler Honing Equipment is designed to remove a nominal '0012" of stock

from the diameter of " 
bo.ud cytinder with one set of stones unless you

require a better than 20 micro inch finish with fine stones' 120/rB0 grit

stones generally will remove the .0012" stock in about 30 seconds in a 4"

diameter x 6" long bore.

aO grit stones should be used when you require more stoek removal' They

*itt"g"nutaliy remove stock at aboui .004 diameter per minute in a 4'r

diameter x 6" long cast iron bore.

Many automotive cylinder bores present a through stroke timitaiton at the

bottom. You must bo'.eareful to have at least a I/2" through stone-

extension at the bottom and be sure the area is completely relieved of

webs or other obstructions. Grind them away if necessary.

you ean favor lower bore inaccuraey (small at bottom) by shor.t stroking

at the bottom. Press the button on ilre right side of the carriage to
short stroke at bottom.

Remember, onee you taper the stones and guides by the. wrong treatment

at the bottom, tnLy must be trued up again in a hole with adequate

through stroke.

In gerneral, allow 3/4 to 11' of stone through travel at the top of bore'

correct stone bond hardness allow stones to break down, which in turn
provide new cutting edges on Stones, provided proper attention is also given

io tf'," guides. Maie silre the bond ii not too hard so there is no break

down, #ni"fr will eause cylinder giazing, which in turn will cause a ring

seat in problem.

Rapid deterioration of the stones wiil indieate a too-soft bond condition'

controi your power stroking with dweiling to stabilize the load meter'

You wili find the meter privides excellent information on sizing the bore'

A ftuctuation of the metbr indicate a small area in the bore' The highest

reading indicate the tightest spot. A temporary reduction in the stroking

;Gc -ean facilitui" 
""?aing 

of the mgter.". Tl" knob on the right side of

the carriage conirol strokiig. Turn khob elockwise to reduce speed, return

knob to itrs fuil out positioi fot normal honing. If you need to dwell at

any spot, turn knob atl the way in to stop stroke'

When through stroking is limited, Vou will find 3ri length stones wiil require

iess attention to schieve an aceurate bore'
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A barrel shape pattern ean usually be eliminated by using 3" Stones' 4tt

stones can be easily trimmed down, by removing 1" lrom the top o1 the

stones, with the aid of a bench grinder.

In general, the following approximate miero ineh t'inish in cyiinder block

cast iron wili resuit from the following stone grits:

.€ -l..- ,/li /\-ll ./ \-'
, l/___!-tn

F+l

llj-l':l<Ittt
I

50
120
150
180
220
280
320

- B0 Grit
il

It

40-70
28.35 RMS
24-32
20-2s
15-2L
10-16

8-1 5

1.

I

It

il
n

il

IMPORTANT GENERAL FACTS ON HONING

Hone head will tend to chatter or squeal when stones wear down' 'l'his

problem is eaused by too much p.esirru on the guides. 'l'o correet this

problem take guide out of head and dress them down as shown in the

sketch beiow.

The heat generated in honing wiil expand the bore diameter beyond its

roomtemperature size with more expansion in the thin wall mid-section'

Expect approximateiy a.0005" reduction in size after cooling to room

temperature.
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STONE AND GUIDE INSTALLATION

Stonesandguideswil]falloutwhencenteringpinionis
removed and head is pivoted 90 degrees'

Insert stones and guides with raek teeth facing center of hone head into

hole marked with 'Xr.

Hold stones and guides in, then pivot hone head 90 degrees (Horizontal) and

insert eenter Pinion into head'

Return hone head to honing position. Lift and turn adjusting shaft counter

clockwise to untJtJ. che"ek for free expansion and retraetion of stones'

To install new stones, lift
latches. Pivot hone head
drawn.

NOTE:

inner adjusting shaft and rotate clockwise' till it
d;";;g;;;s so that centering pinion can be with-

First-Iift
And rotate
Cloekwise
To latoh

I
I second
I pivot

V

Insert in
Holes marked

Itxtl

Clean gears
And iightlY
Grease monthl

NOTE:

Used stones and guides that are to be reused must be kept in sets'
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DTGITAL READ OUT

set

Load meter
IIndicates stone
pressure S taper,
out of round)

set
I

actua-t
counted

Disital read out
seftins switchs
increa5e +
decrease t

ProgramilONl'
(Light)

Program start-f-
Prograrn clear-f

(Return program
to starting

point)
I l4anual feed
l- -?-6Advances feed

without Program)

j-Progran hold
V (Honing continues

without advancing
program)

Strokins switch
lTurn oEf
itroking onlY)

Coolant PumP
Switch

Stop

Start

button

button

CONIROL PANEL

TndenEITIEatTon

Feed increase-
rlbdr -ii6i-nurnuer)Strokes between

feed increases

/
/'

///

it
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HONING PROCEDUR,ES

BLOCI( LOADING

Block hold down fixture ean be used for inline, rrVil, and rfY'r blocks.

BLOCK LOADING )

Move hone earriage to the far right.

Piace block support onto eradle with key engage into slot. "UP" for bloek
with pan rails and main bearing on the same eenter line, down (fiat)
for block with raised main bearing.

NOTE: Main bearing cap must be troNrr.

Place clamp bar thru main bearing of bloek.

Pivot elamp screw back.

Lower the bioek into the fixture, aligning 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 whieh will rotate the
elamp bar into its clamping position. Allow the eiamp bar to slide
down these guides as the block is lowered.

Pivot clamp serews forward and evenly clamp the bar.

HONE HEAD POSITIONING

Turn float ciamp switch to float and position hone head over first hole.
Turn switch to clamp.

LOWER TRAVEL LIMIT SETTING

Expand or contract the stone to the approximate bore size.
Expanding - Turn handwheel eounter clockwise.
Contracting - Pull and turn ratehet feed release, turn handwheel

elockwise.

LARGE MOVEMENT OF STONE

Lift inner adjusting shaft at hone head and rotate elockwise till it
is latched.

Lift centering pinion of hone head off of it's gear and rotate pinion to
expand or eontraet stone.

Reingage gear of centering pinion.

Lift and turn adjusting shaft eounter ciockwise to unlatch.
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HONING PROCEDURES CONT'D

LOWER TRAVEL LIMITSETTING CONT'D

Cheek for obstruetion in lower part of ail cylinders. Release both upper
and lower travel limit stop levers. Lower hone head into cylinder and
position at lowest point of stroke.

NOTE:

Stones and guides shouid have adequate over travei (approximately
3/4'). If there is interference with main bearing, webs, or other
obstruction, the over travel can be reduced.

At this position expand stones lightly against cylinder watls to hold roeker
arm. Unclamp lower travel iimit stop lever and set to stop roeker arm
at this position.

NOTE:

Lower travel limit setting wiil not have to be changed in this block
unless there is an obstruction in one of the other evlinder.

UPPER TRAVEL LIMIT SETTING

Release stone pressure by puiling and turning ratchet feed release, then
turn hand wheel elockwise. Raise hone head until stones extend about
1r' out of bloek lock upper stroke limit.

FEED SETTING

Set strokes required between feed ups by holding stroke per feed toggle
switch up to inerease and down to deerease. Read in upper digital display.
Set number between feed ups by holding total feed toggie switch up to
i.erease and down to deerease. Read in lower digital display.

NOTE:

The following honing examples, taken in a GMC block with a 4"
bore and a 5 7 /8" length of bore, are an approximation and will
vary with stone hardness, honed material etc.

Finish honing, .002 stoek removal, 180 grit stones in a cast iron
bioek--set strokes to 8 and totat feed to 3.

Rough honing, .010 stoek removal, 80 grit stones in a east iron
bioek--set strokes to 9 and total feed to 77.

HONE CYCLE

Turn stroke switch on controi panel to'ON'position. Turn toggle switch
on control panei to 'ONt to start coolant.

Press start button.
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HONING PROCEDURES CONT'D

REMEMBER: A limit switch in the roeker arm will not ailow the motor
to operate when the hone head is in park position.

Turn handwheel eounter cloekwise with ratchet engaged to bring ioad up

to 80 to l-007o on meter. If you go over L\Ao/o, you can release pressure

by pulling and holding ratehet feed release knob, then turning handwheei

clockwise.

FEED INDICATOR RING

have removed.

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

PROGRAM START

Flip program start toggle switch up to start program.

LOAD METER

A large swing of needle indicates a small area in cylinder. The small
area 5eing tlie highest reading, usually at the bottom of the eylinder.
Dwell in this area to oPen it uP.

A temporary reduction in the stroking speed ean facilitate reading of the
meter.

The knob on the right side of the carriage eontrol stroking speed.

Turn clockwise to reduee speed, return to full out position for normal
honing.

DWELL BUTTON (SHORT STROKE)

Eaeh mark on the feed ring is .001
is .001 on the diameter.

Turn feed ring to tOt, after stones

The movement of the 'Or mark on
mark on the gear box will give You

Push BLACK dwell button on right
stroke at bottom of stroke.
NOTE: If thru bottom over travel

- (short stroke) early in eyele.

SIZE CHECKING

on the diameter. Each ratchet elick

are brought up to honing load.

the feed ring awaY from the index
a indieation of how mueh stock You

side of earriage. Hone will short

is less than l/2", use lower dwell

(WHEN IN PROGRAM CYCLE)
To eheck bore size, first reduee stone press. Press stop button (program

wiil stop and hold affi
place left hand on roeker arm handle. Release upper travel limit lever.
Move hone head out of way. After checking size, reset upper travel
limit lever, press start button and bring load up with handwheel.
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HONING PROCEDURES CONT'D

HONE CYCLE COMPLETE

After program is finished, hone will stop in the up position.
Release stone press. Place left hand on roeker arm handle, release
upper travel limit lever. Ttrn float/elamp switeh to float and move to
next eylinder.

FiNISH PLATEAU

If a piateau is required press start button at end of hone cycle and hone
for 6 to l0 strokes, at approximately 20% reduee pressure.

MANUAL STROKING

To hand pump roeker arm, turn toggie switeh on top of eontrol panel to
'offr position. Release upper travel limit iever. All funetions will operate
with exception of the power stroking. Use stop button to stop hone.

CAUTION: Do not operate power stroking without upper travel
timit levLr rockld. If you in"aovertenily-itart machine
with power stroking on and lever unlocked, the air
eyiinder will go to the bottom of stroke and remain
there.

To return it, press stop button. Cheek to make
sure upper travel limit lever is eomptetely unloeked.
Keep your hands well clear of all meehanisms.

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

MAINTENANCE

1. Lightly grease the two grease fittings on the roeker arm pivot. Grease

fitiing-on upper eylinder pivot pin. Grease fitting on the handwheel,
three grease fittings on the bloek hold down fixture and the fitting on

the control enelosule mount with UNOBA or F2 lubricant, or iubriplate
#930AA, or any equivalent Lithuim barium grease every month.

Z. Check oil ievel in the gear box on roeker arm every 6 rnonths. Check
by removing plug on upper rear of gear box. Check with rocker arm in
horizontal poJition. Oil level should be up to this hole. lf oil is needed

lower roeker arm and add oil in same hole.

CAUTION: Do not over fill. If over fitied, oil wiil eome out
breather cap. Drain oil by removing one round head

screw from ratehet actuator housing eover.

Use Teilus #32 or Mobil DTE Light or any equivalent light machine oil.

3. Remove adjusting pinion of hone head and elean gears in pinion. (Lightly
grease) monthly.

4. Lubricate daily the universal joint that drive the hone head adjusting/
drive shaft assembly with 30 weight machine oil.

LUBRICATION - PNEUMATIC STROKING CIRCUI'I'

Add when needed, Shell oil irTellus #32" or Mobil DTE light oil to the
lubricator on the back of the main base, or any equivalent highly refined,
turbine, or hydraulic S.A.E. #10 or lighter petroleum oil (nondetergent)

with a medium aniline point (ASTM oil #2).

CAUTION
and will not eause swelling of seals.

DO NOT use eompounded oils containing graphite,
Sil-iconeq soaps, fillers, hydraulie fluids containing
phosphate esters (skydrol, fyrouel, pydraul, ete') and

fire resistant oils containing phosphate esters'

Set lubricator at one drop per minute.
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MAINTENANCE CONT'D

FILTER/REGULATOR (AIR)

To maintain maximum filteri ef fiei and to avoid exeessive
ressure elean. the air supply

s kept ean the regulator s prov e long periods of uninterrupted
is most alwaysservlee.

due to
Erratie regulator operation or

dirt in the disc area.
loss of regulation

To elean, depressurize and disassemble the filter/regulator (remove the
bowl*, filter and disc assembly). Clean parts with denatured alcohol
and blow out body with compressed air. When reassembling, make sure

the disc stem fiti into center hole of diaphragm assembly. If diaphragm
assembly is replaeed, make sure dise stem fits into its eenter hole-

Tighten bonnei slightly more than hand tight (to +S inch pounds torque).

Wash porous filter eiements with denatured aicohol.

* Clean plastic bowl only with household soap.

COOLANT PUMP HONING OIL

Change honing oil when it gets dirty. Completely elean the sump tank
and f-ilter sereen when refilling, use' 1 s gallons of Mobil Met 33 or
Upsilon or any equivalent light honing oil. When optional filter is used,

ehange filter element when flow at nozzle is redueed.

HYDRAULIC CHECK SYSTEI,VI

Monthly check the hydrauiic liquid level in the reservoir in
earriage under the pivot arm. If liquid is needed, add two
to one part Ethylene glycol (Prestone) to plug hoie on top
Remove air Tiom-machine-while filling:
Fitl to mark on reservoir.

BLEEDING AIR OUT OF HYDRAULIC SYSTEM

back of the
parts water

of reservoir.

Turn off power stroking toggle switeh, and turn off air to hone. Check
hydraulie tiquiO levei. Remove eover on carriage. Open needle valve
under cover. Attach a hose to bleed fixture on back side of lower
eylinder. Plaee other end of hose in a jar of water and giycol. Loosen

bieed fixture. Pump roeker arm slowly up and down, with upper travel
limit lever clamped. eump until no bubble appears in liquid in jar.
Ciose bleed fixture. Do the same to the bleed fixture on the right side

of the upper cylinder. Then close needle valve and unclamp upper travel
limit lever.

, tne fitter/regulator must



Monthly check the
hydraulic iiquid
leve1 in reservoir

Gr e ase

HP2A HONE
LUBRICATION

Filler scre\./ A
Fill to within I/4"

Set ].ubricator
at one dropper mlnute

A
Lubricant level
check a filler
plug

ROCKER ARM
GEAR BOX -

(Check in horizontial

REGUI,ATOR &

LUBRICATOR

Grease
Lubricate aaitV QSAE 30 oil

crease l-l
Lubr icantDraln screw

l_l cr"u".
FIanF blocks

(Both ends)

BLOCK HOLD DOWN

FIXTURE

|_l cr"u="
Rocker arm pivot

(Both side)
, r\

tt rrrrtll ?

pos ition )
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V - BELT

ADJUSTMENT - REMOVAL

CAUTION: Disconnect all eleetrical and air power to hone before making
any repairs.

ADJUSTMENT

Remove rear eover on top of rocker arm. Loosen 4 motor eap screws.
Push motor baek untii you have approximately I/2tt play in V-BeIt.

CAUTION: Do not over tighten belt.

Retighten eapserews.

REMOVAL

Remove both front and rear eover on top of rocker arm. Loosen the
4 motor eapserews. Pull motor forward. Siip V-belt off pulleys. Remove
V-beit through stop rod slot of roeker arm.
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REMOVAL - DISASSEMBLY

GEAR BOX

CAUTION: Diseonnect all eleetrical and air power to hone before
making any repairs.

REMOVAL

Remove hone head at drive tube nut. Remove both front and rear covers
on top of roeker arm.

Remove V-belt from front pulley"

Remove two I/4 soeket head eapscrews in front

Remove the two l/8 airline from feed cylinder.

Remove four gear box mounting 3/8 soeket head
that are inside the rocker arm.

Remove gear box.

DISASSEMBLY

eover of rocker arm.

eapserews,

Drain oil.

Remove drive tube and drive yoke by holding pinion drive shaft and
unserewing drive tube.

To disassembly universal joint, remove its four l/4rt button head eapserews,
on reassembling make sure ail screws are tight.

Remove six i/4" soeket head capserews on top of upper gear housing.
Lift upper half of gear housing off lower. To remove pinion drive
gear from upper housing, remove bearing, retainer 5L4-6-26. Press
pinion out of housing.

Back out soeket set serew in nut, then remove nut.

Press bearing off shaft.

Remove lower gear housing from cage by removing f.our L/4', socket head
eapserews on lower gear housing. Cage can now be removed from
lower gear housing. On reassembling extreme eare must be taken not
to damage seal. Ring gear ean be lifted out of cage. Note 0-ring seal
on outer lip.

Remove sun gear 514-6-35, by tapping out it?s 1/8r'spring pin. Adjusting
shaft 514-6-43 ean now be removed along with it's two thrust washer.

Remove driven planet gears 5L4-6-32 by tapping out it?s 1/8" spring pin.
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REMOVAL - DISASSEMBLY CONTID

DISASSEMBLY CONTID

Remove driven shaft 514-6-36 by bending lockwasher tab baek, then
remove nut and lockwasher. Press driven gear 514-6-28 off shaft.
Remove three l/4" soeket head capserews in bearing retainer SI4-2-3C,
Remove by inserting a Allen wrench through the aceess holes in sun
gear. Press shaft and sun gear out of upper housing. Press bearing
off of shaft then sun gear off of shaft.

Disassamble ratchet gear and handwheel from cage, by removing the
four I/4't soeket head eapserew in handwheel hub. On reassembling
ratchet gear in cage, extreme care must be taken not to damage seal.

Remove plant gears from ratchet gear, by pressing shaft 700-6-5 out of
gear.

Remove
NOTE:

feed ring 514-6-72 by putling it off of handwheei.
Balls and springs wiil fiy out when removing.

Remove ratchet pawl earrier from cage by removing one L/4't socket
head mounting capscrew. NOTE: O-ring, seal around hub.

Disassamble ratehet feed release by removing knob and pressing out l/8t'
spring pin. Ratehet pawl, spring and o-ring can then be removed from
earrier.

Remove auto, feed up housing from ratchet gear cage by removing itts
4 soeket head eapserews.

Disassemble auto feed up housing by unscrewing the drag pin housing,
with it?s spring and drag pin, NOTX: on reassembling drag pin it should
be turned in till spring is compressed then baek off I/4 turn. Remove
ratchet aetuator housing eovei by removing it's 2 round headed serew.
Remove the shoulder screw in the shifting spool to allow the auto feed
ratchet pawl to pivot out, so that itfs pivot pin can be removed, then
the pawi. Remove the eyiinder by unserewing itts 4 soeket head cap-
screws. Pivot retraction arm in and remove out bottom of slotted hoie.
Remove piston and shifting spool.

NOTE: On reassembling auto feed up housing assemble to cage, the
upper gear housing musi be removed so that guto feed up ratchet pawl
ean be seen when it engages the ratchet, and the spring ioad ratehet
pawi must be attached.

Adjust the engagement of the pawel to the ratehet wheel by loosing the
suto feed up housing mounting serew and moving the housing sideways.
Ratehet pawi must just miss one ratehet tooth then fu*Iy engage the next.
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CONTROL FUNCTIONS

To provide a eonvenient trouble shooting guide in the event of a control
failure to your HP2A Hone, the following information describes the sequenee

of eontrol aetions.

THE CONTROL FUNCTIONS ARE DESCRIBED IN CAPITAL TYPE AND THE

RESULTING POWER FUNCTIONS IN LOWER CASE, SO A DI}-FICULTY MAY
EASILY BE ISOLATED.

PARK POSITION LIMIT SIVITCH

AN ELECTRICAL LIMIT SWITCH IS LOCATED ON THE CARRIAGE
UNDER THE ROCKER ARM PIVOT. 'I'HIS 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
SOLENOID VALVE AND THE MOTOR STARTER TO BE ENERGIZED.
WHEN OPEN IT DROPS OUT THE ELECTRICAL CONTROL CIRCUIT.

START PUSH BUTTON

PRESS START BUTTON TO CLOSE CONTACTS ON MOTOR STARTER,
Which energizes the motor, which in turn provides rotational power to
the hone head, through a V-belt and a gear reduction. lT ALSO ENERGIZES
A SOLENOID VALVE, WHICH OPENS TO PROVIDE AIR PRESSURE, FROM
THE UPPER LIMIT VALVEIWHICH IS MECHAI.IICALLY HELD OPEN BY

A PLUNGER ON THE END OF THE PISTON ROD, TO SHIFT THE SPOOL
OF THE STROKING VALVE. The stroking valve allows air pressure to
flow to the upper part of the iower cylinder driving it's piston and the
rocker arm down. AS THE PISTON ROD MOVES AWAY FROM THE UPPER
LIMIT VALVE, IT CLOSES AND EXHAUSTS THE AIR FROM THIS CONTROL
LINE. AIR FROM THE UPPER LIMIT IS ALSO USED TO ACTUATE THE
PISTON OF THE INTERFACE SENSOR CYLINDER, WHICH SENDS AN
ELECTRICAL SIGNAL TO THE PROGRAM FOR COUNTING AND ROCKER
ARM LOCATION.

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 AIR PILOT
PORT OF THE RECIPROCATING VALVE, AND TO THE OPPOSITE SIDE

OF THE INTERFACE SENSOR CYLINDER. THIS AIR PILOT SHIFT THE
SPOOL OF THE RECIPROCATING VALVE. Which exhaust the air from
the upper port of the lower cylinder and allows air pressure to fiow to
the bottom port of the lower eylinder, driving the piston and roeker arm
up. AS THE ACTUATING SCREW MOVES AWAY FROM THE LOWER
i,IiIITT VALVE, IT CLOSES AND EXHAUST AIR FROM THIS CONTROL
LINE.
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CONTROL FUNCTIONS CONTID

FEED UP (STONE PRESSURE)

THE PROGRAM RELAY OR THE MANUAL FEED UP SWITCH SEND
AN ELECTICAL SIGNAL TO THE FEED UP. SOLENOiD VALVE WHICH
SHIFT to ailow air pressure to the engagement side of the feed up
cylinder. The piston of the cylinder naove the spool, which inturn
pivot the ratehet pawl into engagement with the ratchet wheel, then
rotate the wheel one tooth.

lVhen the soienoid valve is der-energized it moves the air pressure to the
retraetion side of the cyiinder which inturn retraets the pawl, then returns
the spool to itrs original position.

STOP PUSH BUTTON OR PROGRAM FINISH

THE STOP BUTTON OR PROGRAM FINISH RELAYS OPEN CONTACTS
OF THE MOTOR STARTER TO STOP ROTATION OF T}IE MOTOR. IT
ALSO OPENS THE ELECTRICAL CIRCUIT TO THE SOLENOID VALVE
CAUSING IT TO CLOSE. THXS RESTRICTS AIR FLOW TO THE ''B''
AIR PILOT OF THE STROKING VALVE. STROKING WILL STOP AT TT{E
TOP OF THE UP STROKE AND THE SPOOL OF THE STROKING VALYE
WILL REMAIN IN THIS POSITION WITH AIR PRESSURE iN THE BOT'TOM
OF THE LOWER CYLINDER UNTIL START BUTTON IS PRESSED.

S?:iCKING TOGGLE SWITCH

THE STROKING TOGGLE SWiTCH
SIDE CONTROL PANEL HOUSING.
OFF IT OPENS THE CIRCUIT TO
the power stroking.

STROKING SPEED CONTROL

IS LOCATED ON THE MiDDLE RIGHT
WHEN THIS SWITCH IS TURNED

THE SOLENOID VALVE, which stop

THE UPPER CYLINDER OF THE ARM PROVIDES SMOOTH CONTROL
OF THE STROKING MOTION AND STROKING SPEED CONTROL. THIS
HYDRAULIC CYLINDER PUMPS LIQUID BACK AND FORTH THROUGH
A NEEDLE VALVE, WHICH IS LOCATED ON THE RIGHT SIDE OF THE
CARRIAGE. BY OPENING AND CLOSING THIS VALVE, STROKING
SPEED CAN BE CHANGED. A PRESSURIZED RESERVOIR IS LOCATED
ON TI{E CARRIAGE UNDER THE ROCKER ARM PIVOT. THIS
RESERVOIR CON{PENSATE FOR VOLUME CHANGE DUE TO TEMPERA?URE
VARIATIONS. THE RESERVOIRS LIQUID IS FED THROUGH A FLOW
CONTROL VALVE WHICH iS I,OCATED ON TOP OF THE NEEDLE VALVE.
THIS VALVE CAN BE OPENED FOR BLEEDING AND R,EFILLING. A
REGULATOR iS LOCATED ON A MANIFOLD IN BACK OF THE CARRIAGE
TO REGULATE THE AIR PRESSURE (I5 PSi) TO TI{E RESERVOIR.



otr

SHORT STROKING BOTTON DWELL

AIR SUPPLY TO THE UPPER L]MIT VALVE IS REDUCTD BY A FLOW CONTROL
VALVE. A CHICK VALVE IS ATTACHID TO THE STOP STROKING SOLINOID
VALVI BETWETN IT AND THE UPPER LiMiT VALVE. A JUMP AIR LINE IS
ROUTED AROUND THI CHECK VALVE AND A PUSH BUTTON CONTROL VALVE IS
LOCATED ON THIS LINI. !!HTN IHIS PUSH BUTTON CONTROL VALVE I5
PRESSED AIR CAN GIT THRU THE CHECK VALVE ONLY, THTN IT IS TRAPPED
IN THt AIR LiNt. This keeps the spool in the stroking vafve shiftedto down stroke only. THIN THE LOWER LIMTT vALVt is ACTUATED. It's
hiqher pressure shifts the spool in the stroking valve to up stroke,
BUT AS SOON AS PIVOT ARM MOVES AWAY FROM L]MIT VNI_VT AND IXHAUST iTS
AIR' THE AIR TRAPPED IN THE OTHER C0NTR0L LINE cause the spool rn the
stroking vafve to shift to down stroke again.

DWELL CONTROL

For models without short stroking.

A DWELL VALVE IS ATTACHTD TO THE UP PORT OF THE STROKING VALVE. THIS
DWELL VALVI IS SPR]NG LOADED IN THE OPEN POSITION AND IS AIR PILOTID
]N THE CLOSID POSJT]ON. A PUSH BUTTON CONTROL VALVI IS LOCATED ON THE
RIGHT SIDE OF THE CARRIAGE. IT CLOSIS THE DWELL VALVE WHEN PRISSTD.
IF PRESSED in down stroke, ram will stop at bottom of stroke. IF
PRESSTD in the up stroke, ram will stop immediately.

CLAMP/FLOAT SWITCH

TURN CLAMP/FLOAT SI4ITCH T0 LIFT, which allows air to flow through
vafve to regulator, then out two ports of the regulator. Air fiom
one port flows through the right orifice on the bottom of the ffoat
plate. Air from the other port flows through a flow control vafve
then to the left side of the float plate and out the orifice on the
bottom of the float plate.

TURN CLAMP SwITCH T0 RIGHT, which aLl-ows air to fl_ow through valve to
two clamping cylinders. The cylinders liit two ]-ever arms and a clamp
bar which pul1 up on key in T-slot.



-26-

Set upper
limit valve
so there is
3/32" gap
between plunger
body and
actuator
valve nut.

3/32u gap

Adjust by
Releasing nut
And turning
Plunger body

1-L5/32"

On old machine
reduee height of
plunger bodY
to 1-15/32t'.

Adjust by
Releasing nut
And turning
Adjusting
Serew

NOTE:
eeTore setting lower limit,
check lower bumPer sPring
tension. Check bY rotating
lower bumper. BumPer shouid
have heavy rotation frietiol,
but still be able to be turned
by hand. Adjust by releasing
loek serew, then turning nut.

NOTE:
Make all adjustments
With hone turned off.

Aetuator
Valve nut

Plunger
Body

Nut

Bumper

Adjusting nut

Loek screw nut

3/32" gap

Set lower
Limit valve
so there is
3/32" gaP between
Bumper and stoP'
When ball actuator is
Just touching adjusting
Screw.

UPPER AND LOWER
LIMIT VALVES ADJUSTMENTS

t-L7 132"



Eiectr ical
230 volts
3 phase
60 hertz
IPIPORTANT
elerc-ctricaf fY
connect in
accordance
with nationalelectr ical
codes and
local codes

502-27-33-A
Fuse holder
502-21-32-B
Fuse
FNM 8/10

50 2-11-3-X
Ilotor star ter
& enclosure
5r4-4-36
Carr iage
514-I-56
Limit switch
514- 7- 4l --1
Inter face
Sensor

5L4-2-70
Solenoid(stroking)
5L4--1- 40
Solenoid
(Feed up)

507-6 -Motor (Hone)

5L4- 4- 42
Load meter

5O2-2-25-
ToggIe
switch
(Pump)

502-2-25
Toggle
swr tch
( stroking)

502-2-L6
Start button
GREEN

502-2-16
Stop button
RED

sL|-'t- 47
Enclosure

t-IE

HPzA HONE gLD SrvLE
WIRING DIAGRAI'{

EIectr ical
230 vol-ts
3 phase
60 Hertz
IMPORTANT
EIectr icallv
connect in '
accordance
with national
national
electr ical-
codes and
ocal- codes

50 2-11-3-xMotor &

S tar ter
losure

L, tz L3?LL L.',2t

Display



l--iectr ical

502-27-33-A
Fuse holder
502-27-32-B
FuSe
FNM B/10

50 2- 1 1- 3-X
l-lotor star ter
& encl-osure
s14- 4- 3 6
Car r iage
s14-1-s6
Limit switch
s14-7-41i
Inter face
Sensor
sl.4-2-70
Solenoid
( strok ing)
s 14- 7- 40
Solenoid
(Feed up)

507-6 -Motor (Hone.)

5L4- 4- 42
Load meter

502-2-25
Toggle
switch
(Pump)

502-2-25
ToqqIe
swi[.ch
{ stroking)

so2-2-L6
Start button
GREEN

502-2-l-6
StoP button
RED

sL1-7- 47
Enclosure

El cctr i c;1
230 volLs
3 phase
60 Hertz230 volts

3 phase
50 hertz
IMPORTANT
AIecE l6rly
connect in
accordance
with national
electr ical
codes and
local codes

IMPORTANT- -Electr rcaIIY
connect 1n
accordance
with national
national
electrical
codes and
ocal codes

s0 2-r1-3-XI'lotor &

S tar ter
losure

.l

l

I
:

514-4-10-A
I\lotor
{coolant
pumP)

502-27-33-C
Fuse holder
502-27-32- G I

I Fuse
Mcr. 1/4 AMP'

nt'nl 
l.

HP2A HONE

WIRING DIAGRAH

Logic
Board

50 2-11- 10 -C rTerminal I
Strip I

I
i

j

i

L, Lz L3

Tr Iz T.

3 LrLeL3

DisplaY

DISCONNECT
ALt POhER
SOURCES

BEFORE
SERVICING



RamFeed up
Cylinder

514-3-30-A-
Bleed
Fixture

5 1 4-2-65
Valve
(Lower
lirnit)

5 1 4-4-1
Manifold
(Stroking,
float &

ciamp)

514-7-59

502-2-tL
Clamp
Cylinder

502-1 1-3 5-A
Valve (FIow
control float

Tubing

3/8 -€.
rl4-D-
1/B->--

-28-

5 1 4-2-6 5

Valve
(t imit
upper)

.,\soz-zz-rz

I
\

514-2-61 E

Valve (Needle
stroking speed
control)

f
I

f
trl

\\

r_- - -<- -

I 'o.--o -la 
E

lEl 
-+

514-2-63
Reservoir

1 speed
r control)A
i-stq-z-+o
I Solenoid
I valve(feed
I out)

{g-st+-?-5-8r cheek

I vatve

-- l-514-2-70 '

I Solenoid

' Valve
I {stop
i stroking)

- 
r-514_2_68_A

I
--l l-/l

Valve dwell \ \:l- laTi

Control \ EJ t

,r l,

{n:r-T---r--
rSJ't

l--i-t#r-roAl1-lt r24
I

Y-L 
*-? -'

I ),-

:tt\l v
AI
lr Ir514-3-86-A

\ vrtu" (Float
\ctamp) /

i\ L_*

-P---1 lJ-
I
6)

15.
F',t-I-1 

I!i
l1
ll
l1rY
ll

Yi
tl
ri
EX

i - -i----.-_
I Stroking
' Valve
I

l-514-3-99
I Muffler

Regulator
(Resetvotr
15 PSI)

\ soz-rr-ls-e
Valve (Fiow
control)

- s 02-1 1-8
Guage

- 5 14-4-3 3

ManifoldAIR

SIJPPl-Y
lOO PSI

502-27-r7
Regulator
FIoat

51.4-3-92
Fiiter/
Regulator

(Air supply)

5 14-3-93
Lubricator

a

HPzA HONE

PNEUMATTC Cl,EcgT
yfilffif;,:I'?Fi8g.z

:-- I {-,r.,---)--t--
A____!--+-l-rrjslr;

.l 
r+1 Ylt

Y ,Er
ffitE *T-l{ v H,

Float

-lamp- valire)
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514-3-30-A-.,
Bleed \

Feed up
Cvlinder

Fixture

s 1 4-2-6 5

VaIve
(Lower
limit)

5 1 4-4-1
Manifold
(Stroking,
float &
clamp)

s 1 4-2-6 5

VaLve
(DweIl
control)

5 1 4-3-8 6

Valve
(Float/

ciamp)

r- 514-2-65 r-514-2-62
Ram._ \ V"lu" lVatve(needle
ieo*., ,\ \ tl,itnit I & cheek- Hvd' /
stror<ina)\ \ ,oolii \ mat<e]1*_ot'"0/

:- \\

_t;_ 
-T \ .m-_l!-f- +;'---ntrLtil \ |-1fH i'l o-n-

P \rffiti iffi

514-2-61 E

Valve (Needle
stroking speed
control)

- r l-rtq-r-at
, ./ I Reservoir

Solenoid
valve(feed
out)

-574-7-45
Cylinder
Interface
Sensor

5 1 4-3-9 8
VaIve
(Dwe1I)

L-- -<---r
-tetL-o,-\- - --1---

T_
4
-l- -

i1[
l*
t4
I

-- l-514-2-7 0

I Solenoid

' Valve
| {stop
i stroking)

- 
l-b14_2_68_A

I Stroking
' Valve
I

-., 
-----__ 

i_rrn_r_nn
J Muffler

- 502-2-rr
CIamP
Cylinder

\+ 502-27-r7
Regulator
(Reservoir
15 PSI)

- 5 02-1 1-8
Guage

-514-4-33
Manifold
(Air supply)

s 1 4-3-9 3
Lubricator

502-11-35-A
Valve (Flow
eontrol float

Tubing

3/B l=Dl*'

114-D--

1/B->--

AIR

SIJPPt-Y
100 PSI

502-27 -r7
Regulator
Float

514-3-92
FiIter/
Regulator

HP2A HONE

FNEuMATrc crRct-t1t
W/versa (fIoat/
ctamp) valve and
w/o short stroking

iir?-
11't-t-

t2
5t1

FIoat
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514- 7- 4 1
Interface
Scnsor

Blue

Black

514-7-57
Rubber
Grommet

Red

Plack

Red

White

5L4-7- 42
Iulagnet,
( Inter face
Sensor )

5'l 4-d-'l -7-.1

L/8" O.D. male
Connector
(2 required)

514-7-4s-A
Air flow
Restrictor
(2 required)

514-4-16-A
Ad i us tabletrtrtl fitting
(2 required)

514-7- 45
Cylinder
( Inter face
sensor)

INTERFACE SENSOR ASS''Y

I,/16" when
cylinder is
fully
extended.

5L4-7- 44
Holder
( Inter face
sensor rnagnet)

5L4-7-43
Enclosure
( Inter face
sensor )

sL4-'7-25
Hous inq
Ratchet
Actuator

s14-7-38
O-Ring

5L4-7-258
Bear ing

Lubricant
Drain
Screw

5L4-7-34
PrasP1n

sl4- 7- 3 4A
Spr ing

5I4-7-29
Pawl-

514-t-3l.
PIVOI
Pin
s14- 7-30
Arm Retraction
Ass'y

RATCHET ACTUAT'OR

ASSE}IBLY
SECTION ( E-E )

5I4-7-26
Sh i fting
Spool

514- 7- 3 s
Bumper

5t4-7-33
Housing:
Drag
P1n

5L4-'7-25A
Bear ing

5I4-7 - 2
Cylinder

5L4-7-27
Piston

sL4-7-37
O-Ring

5r4-7-37 A
O-Ring

sL4-2-
O-RingsL4-7-32

Shoulder
Screw 514-7-36

Bumper
5L4-7-39
Cover



514-4-90
Rod &
Upper piston
assembly

51_4-2-60
Dust seal
(Rod)

5 1 4-2-5 0

O-ring
(Cap seal)

514-2-52
O-ring
(Rod seal

upper)

5 1 4-4-89
Cap(upper
cylinder)

5 1 4-2-50
O-ring
(piston
seal
upper)

514-2-52
O-ring
Rod-piston
Seal

sr4-2-52
O-ring (Rod
Insert seal)

514-3-30-A
Bleed
Fixture

514-4-77
O-ring
Bumper

514-3-13-A
Cap (Lower
End)

-38-
5 1 4-3-1 2

Stop rod
5L4-2-67
Ball actuator
(Vaive)

5 14-2-6 5

Valve
(Lower
lmit)

5 1 4-3-1 0-A
Stop (Lower
Limit)

5 1 4-2-3 I
Adjustable
Handle

5 14-1-1 7-B
Spring(stop
Rod)

5 1 4-4-B B

Upper
Cylinder

5 1 4-2-9 0

Washer

514-2-53
O-ring
(cytinder

seal)

5 1 4-4-8 6

Insert
(Cylinder)

514-3-14-c
Lower cYlinder

5 14-2-5 0-A
O-ring
(Piston seal
lower)

5L4-4-87
Piston lower

5r4-2-53
O-ring
(Cyiinder seal)

CYLINDER

rrBrl

STROKING
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Use a nylon 11

Tubing with legris
Fitting

574-3-12
Stop rod

51 4-3-10-A
Stop (lower
limit)

514-4-5-A
Stud(CIamP
handle)

514-3-1 3-A
Cap & pivot
(Lower cylinder)

5 1 4-3-25
Pin(pivot
cylinder)

100-19
Thrust

100-1 9-A
Thrust
Washer

Pull

ColIet

Tubing

5ee. pulln
U
Rotate

Ciamp Lever
Realignment

push

!

LOWER TRAVEL
LIMIT STOP

LEVER

VIEW ItBtr - rtBtr

LEGRIS
TUBE

STXINES
To Disconnect
Tubing from legris
fitting-push collet
with a screwdrtver
then PuIt tubing.
To conneet tubing
to Legris fittings
just push tubing
into fitting.
NOTE-tubing must
6-a1i the waY in
to seal tubing.
First past a griPPing
ridge then thru an
O-ring.

514-4-89
Cap(Upper
cylinder)

514-3-30-A
Bleed
Fixture

514-4-88
Upper
Cyiinder514-3-14-C

Cylinder
(Lower)

514-2-30
Bracker
(cyiinder
support)

Washer

SECTION ttArt - rrAtr
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'GREASE
FITTING

5't q- 4-64
Prvor
SUPPORT

5'r+-4-64 A
Prvor
SUPPORTst 4 -4 -66

Stor CovrR
(Upprn Lr r'4 rt

Valvr;
5r4-?-6
VALVE
(UPPER

LIMIT)

5L4-4-5
Stud

514-4-65
E r.rcl_ osuRE

(Lrr'rrr Ver_ve)

57 4-4-7 0
Nur

ACTUA ILJfi
(VaLve)

514-4-69
PluNc rn

*-zouttp
Jnu NUT

5 1 4- 4-64
PuuNc rR
B oov
514-4-6BA

Spring

s 1 4- 3-7D
Prru -(UppEn

P r vor)

Locx
NUT

AoLusr r rue
ScnEw

( L owEn
Ltvtr
Vnl ve)

' ). 'i

)

IJPPFR LIMIT VALVE '
UPPER PlVOT

SrnoK t r'JG Cvl r NDER

5t 4-2-43
SPACER
(ao,lusraelr
HnNole)

JAM NUT

VIEw IDI_'DI

sl4-3-12
Srop RoD

- 514-4-63
But'rprn

5 1 4- 4-62
Cnp514-4-84

SNnp RrNe

0-
ER

514-4-9
Roo a UpP

Prsrox Ass

,rfl
s 1 4- 4-6t

UppER Ptvot
ASSEMBLY

514-3-95
SPRING

(Brjl{PER)

514-3-B
Nur( UppeR
Prvor)
514-4-63

BuueER

+J
rDt'

,raa ft----v-

u
Ro-l are

5ta-z-39
AoL us.r ABL E
HANDLE
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514-2-41
Cam
(Limit
switch)

514-6-24A
Rocker Arm

Lower

Set so bottom
Of hone head is
5" lower than
Float table,
When motor
Cuts off.

5\4-4-34A
Larrtage

*i>
Higher

5 1 4-1-5 6

Limit
Switch

MOTOR CUT OUT
SAFETY SWITCH
ADJUSTI\4ENT

5 0 2-1 1-B
Gauge

5 1 4-4-3 3

Manifold
(Air suPPlY) '

Filier screw
Fill to
Within 1/4'r

Set Lubricator
At one droP
Per minute

Air
Supply
(100 PSI)

AssembiY

Filter
Element

514-3-92
Filter
Regulator
Keep clean
See Page lO

514-3-93
Lubricator
Note: Use onlY
Tellus #32 or
Mobil DTE
Light or
Equivalent.
Petroleum oil,

PNEU MATIC
E6ffinffiPlv

BowI

$ee page i7
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ililrFffi

rtfiF-iiffi

514-5-62 ".Bl
Drive and
Adjusting
Shaft

Ass'y

514-5-57-B
Hone head

STANDARD
HONE HEAD ASSEMBLYr

2.7 TO 5.7
514-5-61 -A

STONE SET
3'' OVERALL LENGTH

STANDARD

GRIT DiAMETER PART #

180
SN2OO

2.7 /4.L 514-5-53-E

180
SN2 O1

3.5 /5.7 514-5-53-C

OPTIONAL

GRIT DIAMETER PART #

80
SNl OO

2.7 /4.L 51,4-5-52-C

80
sN10L 3.5/5.7 514-5-52-A

220
SN3OO

2.7 /4.1 st-4-5-54-C

220
SN3O1

3.5 /5.7 514-5-54-A



ff

ff

mH

HL

ff

rluh

illL

ffi

ffi

ffi

-45-

5 I 4-5-2
CARR I ER

FOR STONE
PT4/4

(0ptionat)

MAJOR
HONE HEAD AS5 I Y

62 TO 7.OO DIA.
514-5-79

5 1 4-5-78A
DRIVE t AJUSTING
SHAFT ASSEMBLY

s14-s-1
MAJOR
HONE
HEAD

H_P 2

4.

STONE SET FOR
CARRIER 5I 4_5-2

GRIT PART NO
120

PT 4 /4,/F 2F 5 I 4-5-4
180

Pr 4./ 4 /F 3F s 14-5-s
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ffiffiffiffi

(Optional)

MINOR
Horur Heao Asseueuv

1-50 TO 2.OO DIA.
5 1 4-5-83

HP2

514-5-82
MTNoR
DRIVE E

Ao..lust I ttc
SHerr
ASSEMBLY

5t4-5-42
Mlruon

Horue
Heao

MINOR STONE SET
1.50 To 1.75 DIA
GRIT PART NO.
\20
zaF zF

5 I 4-s-4 3

180
2 r_[!l

5 1 4-5-44

MINOR STONE SET
1.75 TO 2.OO DIA.
GRIT PART NO.
120
zgF zF

s I 4-5-4 s

180
zgF tF

5 I 4-5-4 6

ffiffiffiffi

(Optional)

JUNI OR

H-P Z HONE
HEAD ASSEMBLY
2-OO TO 2-6A DIA-

5 1 4-5-B 1

5 1 4-5-80
JUN ] OR

DRIVE T

ADJUST I NG

SHAFT
ASSEMBLY

514-5-12
JUNI OR
HONE
HEAD

JUNIOR STONE sET
2.OO TO 2.20'DIA.
GRIT PART NO.
120
TF2F

514-5-14

180
TF3F

514-5-17

JUNIOR STONE SET
?-20 TO 2.40 DrA.
GRIT PART NO.
120
VF2F

514-5-15

180
UF3F

514-5-18

JUNIOR STSNE SET
2.40 TO ?.68 DIA.
GRIT PART NO.
120
VF2F

514-s-16

180
VF3F

s14-5-19



-47-
502-L-26-L

Cam body
Left

50 2-1- 2 6-R
Cam body

Right
542-I-29-A

Collar
502-I-22-L
Clamp arrn

Left
502-I-22-R

- 502-I-27
\ Handle
\ Arm

502-L-28
HandIe

BalI
s0 2-1- 41

Shaft

*CI,AMP IIANDLE
s0 2-1-43

ASS'Y

2-1-10
Handle
& stud

50 2-1-16
Washer

50 2-1-11
T-nut

Clamp arm I

Rlqht !

502-I- 42
Clamp

Hand I e

s02-1-23-A-
Clamp leg

12-L/2" long

502-r-25-A
Eye bolt

Long
502-L-24

Clamp
Shoe

502-L-25-B
Lock nut

50 0-33
Spr ing

- 
Dowel_
Pln
3/8 x L/2

OPTTONAL

BLOCK HOLDDOWN CI,AMP ASSEI\,IBLY

502-1-30

I L.H. 1 R.H.
I{achine. R.

per
H. shown

514- 6- 50
12" Support
Pad

T (2) 3/8-L 6 x 2-L/4 socket
Head cap screws

(2) 514-6-s9
Support

514-5-51
4" Support pad

REQUIRES OPTIONAL 502-1-30
BLOCK HOLD DOWN CLAMP ARM ASS'Y

(oPTroNAL)

V-71 FIXTURE ASSIY
HP HONE
5fa:6-€
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665554 PAGE 1 0F 4

MOBIL OIL CORPORATION MATERIAL SAFETY DATA BULLBTIN

**********x******x**x I. PRODUCT IDENTIFICATION *X**X************Xx*
MOBIL}IET UPSILON

SUPPLIER: HEALTH E}IERGENCY TELEPHONE:
MOBrL OrL CORP. (272\ 883-4411

CHEMICAL NAMES AND SYNONYMS: TRANSPORT EMERGENCY TELEPHONE
PET. HYDROCARBONS AND ADDITIVES (8OO) 424-9300 (CHEMTREC)

USE OR DESCRIPTION:
CUTTING FLUID

X****X**X** II. TYPICAL CHEMICAL AND PHYSICAL PROPERTIES **X********

APPEARANCE: ASTM 5.0 LIQUID ODOR: MILD PH: NA
VISCOSITY AT 100 F, SUS: 62.0 AT 40 C, CS: 74.2
VISCOSITY AT 210 F, SUS: 35.1 AT 100 C, CS: 2,7
FLASH POINT F(C): )325( 163) (ASTM D-92)
MELTING PO]NT F(C): NA POUR POINT F(C): 3O(_1)
BOILING POINT F(C): > 600( 316)
RELATIVE DENSITY, 1,5/4 C;0.849 SCLUBILITY IN WATER: NBGLIGIBLE
VAPOR PRESSURE-MM HG ZOC: < .1

NA=NOT APPLICABLE NE:NOT ESTABLISHED D=DECOMPOSES
FOR FURTHER INFORMATION, CONTACT YOUR LOCAL MARI(ETING OFF]CE.

* * * * * * * * * * x x * * x * * * * * * * * x x I I I . I NGRED I ENTS * X * * * * * X * * * * * X * * * * * * * * * * X

WT PCT EXPOSURE LIMITS SOURCES
(APPROX ) MG/M3 PPI'I (AND NOTES }

HAZARDOUS Tli-GREDIENTS :

NONE

OTHER ]NGREDIENTS:
REFINED MTNERAL OILS >95
ADDITIVES AND/OR OTHER INGREDS. < 5

KEY TO SOURCES: A=ACGIH-TLVr Arr=${.I6GESTED-TLV' M=MOBIL' O=OSHA
NOTE: LIMITS SHOWN FOR GUIDANCE ONLY. FOLLOW APPLICABLE REGULATIONS.

*******x**x**x******x IV. HEALTH HAZARD DATA ******X**************

THRESHOLD LIMIT VALUE: 5. OO MG/M3 SUGGESTED FOR OIL MIST
EFFECTS OF OVEREXPOSURE: PROLONGED REPEATED SKIN CONTACT WITH LO1V

VISCOSITY OILS MAY LEAD TO IRRITATION CAUSED BY D]SSOLVING OF THE
NATURAL OILS FROM THE SKIN. SLIGHT SKIN IRRITATION.

**x***x****x*x v. EMERGENCY AND FIRST AID PROCEDURES ****txxx***x**

EYE C.ONTACT: FLUSH WITH WATER.
SKIN CONTACT: WASH CONTACT AREAS WITH SOAP AND WATER.
INHALATION: NOT EXPECTED TO BE A PROBLEM.
TNGESTION: DO NOT INDUCE VOT,IITING. ADMTNISTER VEGETABLE OIL. GET

MEDICAL ASSISTANCE. (NOTE TO PHYSICIAN: I'IATERIAL IF ASPIRATED
INTO THE LUNGS MAY CAUSE CHEMTCAL PNEUMONITIS. TREAT APPROPRIATELY)
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***x*xx*xxx***x* vI . FIRE AI,'D EXPLOSION HAZARD DATA X******X**X**XX*
FLASH POINT F(C): > 325 ( 163) (ASTM D_92)
FLA}IMABLE LI}IITS. LEL: .6 UEL: 7.0
EXTINGUISHING IIEDIA: CARBON DIOXIDE, FOAI"I, DRY CHEIIICAL AND WATER FOG.
SPECIAL FIRE FIGHTING PROCEDURES: FIREFIGHTERS I"IUST USE SELF-CONTAINED

BREATHING APPARATUS.
UNUSUAL FIRE Ai\D EXPLOSION HAZARDS: NONE

NFPA HAZARD ID: HEALTH: O , FLAM}IABILITY: 1 ' REACTI\iITY: O

**xx*x*x**x***x**xx*xxx vII. REACTIVITY DATA *X********XX*XXX*****XX
STABILITY (THER}IAL, LIGHT , ETC. ) : STABLE

CONDITIONS TO AVOID: EXTREME HEAT
INCOMPATTBILITY (I,IATERIALS TC AVOID) : STRO}'iG OXIDiZERS
HAZARDOUS DECOMPOSITION PRODUCTS: CARBON IVIONOXIDE.
HAZARDOUS POLYT1ERIZATION: WILL NOT OCCUR

***xx*x***x**xx**xx vIII. SPILL OR LEAK PROCEDURE ****X************x
ENVIRONMENTAL I}IPACT: REPORT SPILLS AS REQUIRED TO APPROPRIATE

AUTHORITIES. L]. S. COAST GUARD REGULATIONS REQUIRE I}II"IEDIATE
REPORTING OF SPILLS THAT COULD REACH ANY WATERI{AY INCLUDING
Ii'{TERI"IITTENT DRY CREEKS. REPORT SPILL TO COAST GUARD TOLL FREE
NUPTBER 800- 424-8802.

PROCEDURES IF }IATERIAL IS RELEASED OR SPILLED: ADSORB ON FIRE RETARDANT
TREATED SAWDUST, DIATOY1ACEOUS EARTH, ETC. SHOVEL UP AND DISPOSE OF'

AT AN APPROPRIATE IvASTE DISPOSAL FACILITY IN ACCORDANCE W]TH
CURRENT APPLICABLE LAI{S AND REGULATIONS ' AND PRODUCT
CHARACTERISTICS AT TIME OF DISPOSAL.

WASTE IIANAGEI'IENT: PRODUCT IS SUITABLE FOR BI-TRNING IN AN E]'iCLOSED,
CONTROLLED BUR}JER FOR FUEL VALUE OR DISPOSAL BY SUPERVISED
INCINERATION. SUCH BURNING MAY BE LIMITED PURSUANT TO THE RESOURCE

CONSERVATION AND RECOVERY ACT. IN ADDITIO}I, THE PRODUCT IS
SU]TABLE FOR PROCESSING BY AN APPROVED RECYCLING FACILITY OR CAN BE
DTSPCSED OF AT ANY GOVERN}iENT APPROVED WASTE DISPOSAL FACILITY.
USE OF THESE }IETHODS IS SUBJECT TO USER COMPLIANCE WITH APPLICABLE
LAWS AND REGULATIONS A}.JD CONSIDERATION OF PRODUCT CHARACTERIST]CS
AT TIME OF DISPOSAL

*****x********xx IX. SPECIAL PROTECTION INFORMATION *X*****X*********
EYE PROTECTION: NO SPEC]AL EQUIPMENT REQUIRED.
SKIN PROTECTION: IF PROLONGED OR REPEATED SKIN CONTACT IS LIKELY' OIL

IMPERVIOUS GLOVES SHOULD BE WORN. GOOD PERSONAL HYGTENE PRACTICES
S}{OULD ALWAYS BE FOLLOWED.

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

VENTILATION: NO SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS OF USE

AND WITH ADEQLTATE VENTILATION.

******x***xx***x****** x. SPECIAL PRECAUTIONS *****X****X****X****XX
STORAGE: SEE APPENDIX FOR PRECAUTIONARY LABEL , CL-402
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***x********x********* xI. ToxIcoLoGICAL DATA X***************X****X
--_ACUTE_--

ORAL TOXICITY (RATS): LDSO: ) 5 G/KG SLIGHTLY TOXIC(ESTIMATED)
BASED ON TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.

DERMAL TOXICITY (RABBITS): LD5O: ) 2 G/KG SL]GHTLY TOXIC(ESTI}1ATED)
BASED ON TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.

]NHALATION TOXICITY (RATS}: LC5O: )5 I4G/T FOR 4 HRS, O/TA RATS DIED
AT THIS DOSAGE LEVEL. PRACTICALLY NO}'ITOXIC

EYE IRRITAT]ON (RABBITS): CAUSED NO SIGNIFICANT IRRITATION TO RABBITS.
EYE IRRITATION SCORES: 2,3 AT 1 HOUR, 0.1 AT 24 HOURS, 0 AT 7

DAYS.
SKIN IRRITATION ( RABBITS ) : SLIGHTLY IRRITATING TO RABBITS . PRII1ARY

IRRITATION SCORE: 1.6/8
---OTHER DATA---

****XTHIS MIXTURE OR A SIMILAR MIXTURE DID }.iOT RESULT IN ANY FATALITIES
TO RATS AT CONCENTRATIONS ( SEE INHALATION TOXICITY ABOVE )

SUBSTANTIALLY HIGHER THAN THE 5 MGIM3 TLV SUGGESTED FOR OIL MISTS.

x****x*xxx*x**xxxr** xII. REGULATORY
TSCA INVENTORY STATUS: ALL CO}IPONENTS
D. O. T. SHIPPING NAME: NOT APPLICABLE
D.O.T. HAZARD CLASS: NOT APPLICABLE
US OSHA HAZARD COI'.IMUNICATION STANDARD: PRODUCT ASSESSED ]N ACCORDANCE

WITH OSHA CFR ]-910.1200 AND DETER}IINED TO BE HAZARDOUS.
RCRA INFORMATION: THE UNUSED PRODUCT' IN OUR OPINION' IS NOT

SPECIFICALLY LISTED BY THE EPA AS A HAZARDOUS WASTE ( 1O CFR,
PART 261D); DOES NOT EXHIBIT THE HAZARDOUS CHARACTERISTICS OF

IGNITABILITY, CORROSIVITY, OR REACTIVITY, AND IS NOT FOR}TULATED
I{ITH THE METALS CITED IN THE EP TOXICITY TEST. HOWEVER ' USED

PRODUCT MAY BE REGULATED.

THE FOLLOWING PRODUCT INGREDIENTS ARE C]TED ON THE LISTS BELOW:

CHEMICAL NAME CAS NU}'IBER LIST CITATIONS
(orl llrsrl 2'10'11

INFORIIATION *******X*******X**xX
REGISTERED.

= NCI,
= CA RTK,
= MI 293,

1

o

11
16

KEY TO LIST C]TATIONS

=OSHAZT 2= ACGIH, 3=IARC, 4 =NTPr
= EPA CARC, ? = NFPA 49, $ = NFPA 325M, 9: DOT HMT'
: IL RTK, 12 = MA RTK' 13 = MN RTK' 14 = NJ RTK'

= FL RTK, 17 : PA RTK.

5
10
15

**x***x*****************x**********************x**x*x********x*****xxx**
INFORMATION G]VEN HERBIN IS OFFERED IN GOOD FAITH AS ACCURATE' BUT

WITHOUT GUARANTEE. CONDITIONS OF USE AND SUITABILITY OF THE PRODUCT FOR

PARTICULAR USES ARE BEYOND OUR CONTROL; ALL RISKS OF USE OF THE PRODUCT

ARE THEREFORE ASSUMED BY THE USER AND I^/-E EX"FRHF""S._L""X. .p,IF"-C"L-A.-ILl ALI:

USF o_R" -$u[T.{B-L"-LIT3" oF.IHF .PRo-_D,gp-T. NorHrNG rs TNTENDED AS A
NECOMME}iOATTON TOR.USES IOgTCg INFRINGE VALID PATENTS OR AS EXTENDING
L]CENSE UNDER VALID PATENTS. APPROPRIATE WARNINGS AND SAFE HANDLING
PROCEDURES SHOULD BB PROVIDED TO HANDLERS AND USERS.
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***x*****x*********xx****x***xx*x***x*****x*****xxxxxxxxx*x*x*****x*****
PREPARED BY: IIOBIL OIL CORPORATION

ENVIRON}IENTAL AFFAIRS AND TOXICOLOGY DEPARTMENT, PRINCETON, NJ
FOR FURTHER INFOR}IATION, CONTACT:

MOBIL OIL CORPORATION, PRODUCT FORMULATION AND QUALITY CONTROL
3225 GALLOI{S ROAD, FAIRFAX, VA 2203i (703) 849-3265

*xx*x***x***x******x**x***x*** APPENDIX ************X*X****X**X******X
FOR MOBIL USE ONLY: (FILL NO: }1TJ354XM2O1) M}iC: ].X ]-X O O 1 PPEC: A

USB6-OB9 APPROVE REVISED: O4 /IB/86

x****x****x***x********t******x*x*xx***x*****x**x*****xx*******x***xxx*x
PRECAUTIONARY LABBL TEXT FOR PACKAGED PRODUCTS:

CONTAINS LOW VISCOSITY OIL

CAUTION

MAY CAUSE Si(IN IRRITATION ON PROLONGED,
REPEATED SKIN CONTACT.

AVOID PROLONGED OR REPEATED CONTACT THAT
COULD DEFAT THE SI{IN.
WASH SIiIN CONTACT AREAS WITH SOAP AND WATER.

LAUNDER 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 IN
EXCESSIVE MISTING (GREATER THEN 5 MG/M3) '
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 MATERIAL SAFETY DATA BULLETIN
FOR FURTHER SAFETY AND HANDLING INFORI"IATION.

MOBIL OIL CORPORATION, NEW YORK, N.Y. 10017 CL-402(1/86)

**x*****x*****x***x*********x**x***x********x*************x******x*****x
D.O.T. SHIPPING NAME: NOT APPLICABLE
D.O.T. HAZARD CLASS: NOT APPLICABLE
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