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OPERATION

Safety First

We, like most manufacturers, go
to great lengths to make our
products as safe as possible.
But operators still can get hurt.
In virtually every case, the injury
is the result of:

M Not knowing how to operate the
machine properly.

B Not following proper operating
and safety procedures.

W Carelessness or inattentivenass.
Trying to "take a short cut”.
Poor maintenance.

For your personal safety, and to
get maximum efficiency out of
this precision machine, read and
follow operation instructions
carefully.

Standard Safety Precautions for
operating the HARIG® Surface
Grinder.

B NEVER operate machine without
safety glasses.

W NEVER operate machine without
wheel guard in place.

B DO NOT weartie, scari, ID brace-
let, neck chain or other object that
could become entangled in the
machine or workpiece.

B ALWAYS walt for wheel to STOP
before bringing your hands to table
or workpiece.

B MAKE CERTAIN workpiece is
SECURELY held in place.

W NEVER attempt to hand hold or
hand feed a workpiece.

B NEVER exceed maching's ca-
pacity.

W Use proper grade grinding wheels
and keep them dressed.

M Stop the machine and correct any
malfunction IMMEDIATELY, (See
troubleshooting section).

B inspect and maintain machine by
schedule—not by chance.

B Keep hands (and clothing) away
from table when operating.

W |f you're not a qualified electri-
cian, do NOT tamper with electrical
connections or wiring. Report any
suspected electrical malfunction
immediately.

£ 161084 Bridgaport Machicas ine. All dghts rasarved.

Prinbad in LLEA



INDEX

612 & 618
HAND FEED
SURFACE
GRINDER

Harig Products
Bridgeport Machinas Inc,
1875 Big Timber Rd.
P.O. Box 538

Elgin, IL 60120-0538
708 695-1000

Contents Page
Nomenclature 2
Installation & Set Up 3-4
Operation 4-5
Power On 4
Longitudinal Feed 4
Cross Feed 4
Elevating Mechanism 4
Grinding Wheel Mounting 5
Grinding Magnetic Chucks 5
Maintenance 6
Cleaning 6
Lubrication 6
Troubleshooting 711
Ordering Replacement Parts 7
Chatter or Vibration Marks in Finish 7-8
Longitudinal Lines— Scralchy Finish 8
Inaccurate Grinding 8-9
Motors Do Not Run 8
Qil Dripping g
Uneven Down Feeding Response 9-11
Improper Longitudinal Feed 11
Cross Feed Malfunction 11
Drawings—Part Numbers

Spindle On/Off switch Fig. 18
Lubrication System Fig. 19
Spindie and Elevating Assemblies Fig. 20
Elevating Screw and Handwheel Assembly Fig. 21
Cross Feed Fig. 22
Longitudinal Feed Fig. 23

Hasng Produsis 3-84



TROUBLESHOOTING

Uneven Down Feeding Response

The exceptional rigidity of the Harig
grinder is obtained by an extremely
close fit on the column ways. Since
there is only a few tenths clearance
between the spindle housing and
column, any dirt or grit, or a very
small warping of the back plate,
could cause spindle housing to
“hang up” in the ways.

Check for this condition by mount-
ing an indicator on the wheel guard
or spindle housing to touch a block
on the grinder table. Turn down
feed handwheel and note response
on the indicator. The 100 Ib. com-
bined weight of the motor, spindle
and housing, and guard assembly
should keep the bevel gear carrying
the elevating screw firmly seated in
the thrust ball bearing In the column
cap. (See Fig. 21) The only slack
that should be seen as column is
raised and lowered with the
handwheel should be the small
amount between the bevel gearand
pinion on the handwheel shaft. |If
the response between handwheel
readings and the indicator show a
slack of several thousandths rather
than the normal half thousandth
slack between the pinion and bevel
gear, the spindle housing assembly
is probably “hanging up” in the col-
umn ways until the bevel gear is
backed up to the pinion and forces
the elavating screw down.

To inspect column ways, first re-
move the grinding wheel from the
spindle. Then remove the wheel
guard by loosening its clamping
screw and sliding it off the end of the
spindle. Loosen the five 5/16 set
screws holding the spindie cartridge
in the housing approximately 1/8".
The spindle cartridge and motor as-
sembly can now be removed from
the back of the machine. Take out
the six Phillips head screws holding
the back dust guard retainerinplace
and remove the dust slides and
retainer. Crank the saddle away

from the column and remove the six
Phillips head screws holding the
front dust slides. Now alternately
crank the spindle housing to the tap
and then to the bottom of the travel,
wipe off the ways with a clean cloth
and inspect. Clean any dirt or grit.
Check to see if a piece of grit has
scored the ways. If so, they should
be dressed with a fine stone to re-
move any ridges.

Ifthe column way surfaces are clean
and smooth and the spindle assem-
bly is still sticking, either the spindle
slide back plate has warped or the
column uprights have moved closer
together by a few tenths. |If the
spindle housing is tight in only a
small area, scrape the back ways of
the column to remove the high spot.
The high areas of the way can be
tound by applying a thin layer of red
lead to the ways and running the
housing assembly up and down.

If the assembly is tight over the
entire column, remove back plate
from the spindle housing by taking
out the six 5/16 screws holding itin
place. Crank spindle housing to the
bottom position and push the hous-
ing just far enough away from the
column to inspect the 45° ways. If
there is no evidence of scoring or a
piece of grit lodged in the casting,
grind .0003" off the two surfaces of
the back plate that ride on the back
column ways. Accurately check the
step between the way surface of the
back plate and the center part that s
screwed to the spindle housing be-
fore grinding the way surface, so
the entire back plate can be reground
if found to be warped, Reassemble
the back plate to the spindle hous-
ings, If still too tight, remove an
additional .0003" from the way sur-
face.

Iithe 45° way of the spindle housing
is scored, remove housing from the
column as follows: Mark elevating

screw (Fig. 20) at the point where it
enters the spindle housing so that it
can be turned to the same point
when the grinder is reassembled.
Loosen the 1/4-20 by 1" cap screw
that holds the elevating screw in
place. (See Fig. 20) Unscrew el-
evating screw from the housing and
run it up to clear by holding screw
with one hand and turning elevating
handwheel with the cther. Spindle
housing can then be removed from
the column and any score marks
stoned off smooth,

D. Spindle housing too loose.

If error in down feed response is
less than .001", spindle housing as-
sembly may be too loose in the
column ways. Remove motor
spindle assembly and dust guards
as outlined in previous paragraph.
Determine amount of looseness by
placing an indicator on grinder table
toread againstthe part ofthe spindle
housing projecting to the front of the
grinder, With the column ways wiped
clean of oil, alternately twist the
spindle housing from one side to the
other. The difference of the indica-
tor reading when the twisting pres-
sure s released should be less than
a half a thousandth. Make this
check at both the top and bottom
positions of the spindle housing, as
well as in the middle, and use the
lowest reading. Remaove the back
plate from the spindle housing. Then
remove 3/4 of the difference be-
tween the at-rest indicator readings
from the center area of the back
plate that is clamped against the
spindle housing. For example, if
.0012" slack s found, remove .0009"
from the center area of the plate.

E. Spindle assembly creeps
down.

Because of the exceptionally
smooth action of the down feed
mechanism, it would be possible for
the spindle assembly to creep down
or “unwind" itself if a frictional drag
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TROUBLESHOOTING

Uneven Down Feeding Response
Improper Longitudinal Feed

Cross Feed Malfunction

were not used. This creep is most
likely to occur if a vibration causad
by an off balance wheel is occur-
ring. Thewave spring No. 17748702
adds a drag to the system by prese-
ing the nylon washer No. 16213102
against the moving thrust bearing
inner race and the second washer
Mo, 16213128 against the station-
ary top column bridge. (See Fig. 20)

If extra drag is wanted for an out of
the ordinary problem where the
wheel balance cannot be corrected,
order a 'C' spring No. 16213088
and install by removing the three
screws that hold the elevating scraw
guard in place and lifting the guard
off. Drop the open end of the C
spring under the bevel gear. Push
the back end of the C spring down
with a screwdriver until the spring is
horizontal, and move the spring side-
ways to snap across the high point
of the gear and fit in the angular
space between the bearing race
and the bevel gear.

7. INPROPER LONGITUDINAL
FEED

A. Improper longitudinal feed (cable
drive machines only}. If table does
not move when handwheel is turned,
tighten cable. Loosen cable hook
locknut (see Fig. 23) and tighten the
adjusting nutto pull the cable tighter.
Do not overtighten, as this may
cause cable to break prematurely,
or wear a flat surface into the nylon
cable covering. Tighten only enough
to pull the table without slip.

B. 612 Cable broken or worn.
To replace cable, run table to the
right and loosen the nut on the back
of the hook until the cable loop can
be slipped off. Remove the loop
from the post under the left end of
the table. Slip the two coils of cable
off the roll of the handwhes| shaft
and pull the cable out.

Toinstall new cable, pass a stiff soft
wire through the cable space from
the right side of the machine. Bend
over a loop or hook to attach the
wira to a loop of the new cable and
pull itback through the space. Form
two coils in the cable and slip them
overthe cable roll. Putthe loop over
the post on the left and draw the
cable loop onto the hook. Tighten
the nut to put tension on the cable.
Run the table back and forth and
observe the cable on the roll. If it
runs partly off the back end when
the table is run to the left, grasp
hook with a large adjustable wrench
and turn the hook post to angle
hook forward enough to make cable
track properly.

C. 618 Cable broken or worn.
To replace cable, remove Table
Safety Stop 16813012 (Fig. 22).
Remove cable long feed eye bolt
16213053 (Fig. 23). Slip cable off
cable post 16213039. Move table
to extreme right and lift off table.
Place table top down on a bench.
Remove old cable. (Note direction
of wind of the two loops of cable
overcable roll 16213037, Ifcableis
out of place, see Middle view of Fig.
23 for proper direction for assem-
bly.) Tape an end of the new cable
tothe left underside of the carriage,
near the front way. Bring the cable
to the top of the cable roll and wind
two clockwise turns onto the roll.
Lead the cable on to the right and
tape the end to the right underside
of the carriage. Clean off the entire
underside of the table so no grit will
fall on the carriage, and place the
table in position on the right side of
the carriage. Remove the tape from
the left end of the cable and, taking
care to keep moderate tension on
the cable (so it will not slip off the
end of the cable roll), slip the cable
overthe cable post 16213039, Move
the table to the left only enough to
maintain tension on the cable.

Remove tape from right end of
cable, hook it over the Longfeed
Eyebolt, slip eyebolt through inner
cable post 16213038 and tighten
1/4-20 nut to get moderate tension
onthe cable. (Light tension mustbe
maintained on cable during the
above so the cable doas not siip off
the end of cable roil.) Grasp cable
under the left side of the table and
pull to the front of the machine while
cranking table back and forth until
cable tracks evenly on cable roll
when observed from under left side
ofthe table. (It may be necessaryto
readjust tension.) Put no more ten-
sion on cable than is necessary,
since thiswill cause aflatto wearon
cable and can pull the table into a
bow and cause inaccurate grinding.
It should be possible to reposition
the handwheel by running the table
to an end stop and slip it to the new
position with very little extra force.
Tighten the locknut on the eyebolt,
and replace the table safety hook.

8. CROSS FEED MALFUNCTION

A. Hand feed wheel turns hard.
Be sure the cross feed lock thumb-
screw has been loosened. (Right
side of the base just under the
sadale, A Fig. 9.)
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INSTALLATION
AND SETUP
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Figure 4

Figure 5

Figure 6
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Step 1. Do Mot Remove Skid.
Do not remove skid until machine
has been moved adjacent to [ts in-
stallation site.

Step 2. Lift Grinder From Skid
and Position.

Betore moving the elevating
handwheel to remove the wood
brace between the table and spindle
housing, remove the plastic tempo-
rary dust cover from the top of the
column and slowly pour 2 ounces
(1/4 cup) of way cil {the gallon con-
tainer in the “standard accessory
box" found on the left rear corer of
the machine skid) over the bevel
gear.

2.1 Place 3/4" steel bar
through holes nearbottom of grinder
base. (Fig. 3)

2.2 Attach 1800 Ib. lifting
strap to ends of bar and join near top
of column, Strap to top of column.
Pad machine adequately to prevent
damage to finish. (Fig. 4)

2.3 Remove the four 1/2-20
hex head bolts holding the base
cabinetto the skid. Caution: Do not
lift by motor, spindle, table or saddle.

2.4 Lift slightly from skid.
Loosen locking thumb screw. (A4,
Fig. 9, page 4) Balance machine

by turning cross feed handwhesl.
For safety, support the machine on
two 4 ft. pleces of 4 x 4 while install-
ing leveling legs.

2.5 Screw 4 leveling legs
flocated in “standard accessory
box") into the holes in the base
cabinet to project 5/8" below the
bottom.

Step 3. Position Machine.
Position machine where desired.
No special pad, floor reinforcement
or drip pans are required.

Step 4. Clean Machine.
Remove grease from table,
handwheels and exterior surfaces
with clean rag. Itis not necessary to
disassemble anything as all interior
surfaces are factory prepared. Do
not use sclvents or abrasives that
may damage machine's finish.

Step 5. Level Machine.

5.1 Crank table all the way
to the right and all the way toward
the column,

5.2 Raise left front leveling
leg 1/4" off the floor.

53 Place level on table
platen and adjust the three remain-
ing legs to level the table in both
directions.

5.4 Lower left front leg to
floor and give it an additional 1/8
turn,

Step 6. Assembly.

Use three round head screws (fur-
nished) to fasten Elevating Screw
Guard to Column Cap. (Fig. 5)

Step 7. Wet Coolant.

If wet coolant attachment has been
purchased with a 618, loosen the
three 1/4 turn coolant compartment
screws (Fig. 6) and assemble as
perinstructions packed withthe sys-
tem. A wet coolant system pur-
chased with a 612 is placed along
side the machine.

Step 8. Lubrication.

8.1 Fill lube oll reservoir
feup at rear of machine). If needed,
add way oil from the gallon fur-
nished to bring level to up to nearly
full. (Fig. 7)

8.2 Ways and feed screws
are automatically lubricated.

8.3 Spindleand motor bear-
ings are permanently lubricated.

8.4 If machine has a rack
and pinion type longitudinal table
travel, this assembly was greased
at the factory. Add a small amount
of grease to the rack each maonth.




SETUP
OPERATION
Power On
Table Feeds

Figure &

Figure 8

Figura 10

Step 9. Electrical Connections.
Caution: To preclude personal in-
jury or extensive machine damage,
all electrical work should be done by
a qualified electrician,

9.1 Ground machine by con-
necting the green wire to a satisfac-
tory ground. Neither the building
structure nor a hot water pipe is a
salisfactory ground. Caution: Do
NOT ground the machine to a gas
pipe, If a satisfactory ground is not
available, drive an 8 foot copper
ground rod into the ground and se-
curely clamp the ground wire to it.

8.2 Compare rating label on
the back of the spindle motor with
house current to make certain they
correspond.

Note: If it is not desired to use the
line power cable furnished with the
machine, accesstothe line connec-
tions is made by removing the two
screws on the cover of the Spindle
Start/Stop switch and removing the
cover. The line connectors are the
three screws atthe top of the switch.

9.3 Connect three main line
wires to house current system.

9.4 Remove wheel. Stand
in front of machine. Turn Spindle
Maotor on. It should rotate CLOCK-

WISE. If not, switch any two of the
three live wire conneactions.

Power On.

To turn the spindle motor on, de-
press “start” button located on front
of cabinet. (B, Fig. 8) This also
starts the lubricating system oil
pump. After 1 minute, the oil lavel
should rise to the midpeint of the
sight glass on the column cap of the
machine. This shows that the ma-
chine is ready for operation.

The 1.5 HP moter furnished as stan-
dard with this machine has enough
powertotake as heavy a cutas you
will normally wish when cross feed-
Ing and grinding without coolant,
When plunge grinding or grinding
with coolant, it is relatively easy to
overload the motor. The switch
incorporates overload protection. If
the overload switch trips, allow suf-
ficient time for the overload to cool,
then press the start button to restart
the motor.

Longitudinal Feed.

Feed the table by operating the
large handwheel. If your grinder
has a cable drive (rather than a rack
and pinfon drive) you can readjust
the position of the handle on the
wheel by cranking the table to the
end of its travel and continuing to
turnthe wheel (slipping the cable)to

the desired position.

Itis a good practice to distribute oil
evenlyoverentire length ofthe ways
before using grinder. Simply turmn
on spindle and run table back and
forth a few times, (Spindie switch
activates oil pump.)

Cross Feed.

Achieve manual cross feed by loos-
ening the cross feed travel locking
thumb screw (A, Fig. 8) on the right
side of the base under the table one
turn, and operating the cross feed
handwheel.

Elevating Mechanism.

Raise or lower grinding head as-
sembly by turning handwheel (A,
Fig. 10)onthe right side of the top of
the column,

To change zero setting, loosen two
knurled screws (B, Fig. 10) project-
ing from face of wheel, slide cali-
brated slipring to desired position,
and retighten screws.

To engage “fine feed" (optional
gquipment), tighten one large
knurled screw. (4, Fig. 11) One
revolution of the "fine feed" knob
changes elevating screw setting by
.001 inches. To disengage "fine
feed", loosen knurled screw 1/2tum.




OPERATION
Grinding Wheel Mounting
Grinding Magnetic Chucks

Figure 11

Figure 12

L.

Figure 13

Grinding Wheel Mounting.

The grinding wheel furnished with
your machine was chosen to satisfy
average shop work requirements. It
was dressed on both sides and bot-
tom, and was balanced with the
Harig wheel balancer 17794350.
Before removing this wheel from
the grinder, dress the bottom face
and grind a piece of soft tool steel to
check the machine setup and per-
formance. Use only balanced
wheels to ensure getting the maxi-
mum quality this precision machine
Is capable of producing. When spe-
cific problems regarding wheel se-
lection are encountered, contact a
grinding wheel manufacturer or his
local representative for recommen-
dations.

The spanner wrenches (furnished)
fit the wheel nut which holds the
grinding wheel on the adaptor, and
the two holes in the back of the
adaptor. Unless a right-hand thread
has been specifically ordered, the
wheel nut has a left-hand thread
(letters LH stamped of face of nut)
so that the wheel will tend to tighten
under starting torque. Whenchang-
ing wheel, be sure adaptor is re-
tightened. If left loose, wheel may
shift and cause chatter marks.

The socket on one spanner wrench

fits the nut holding the adaptor on
the spindle. To remove adaptor,
unscrew nut completely (feft-hand
thread} and screw in the "puller"
{furnished) until the center screw
hits the spindle end. Tighten center
screw until adaptor is free. (Fig. 12)

Grinding Magnetic Chucks.

A magnetic chuck with an untrue
bottom can distort a surface grinder
table to which itis clamped. Forthis
reason, the bottom should be wiped
dry, placed on a surface plate and
checked for bow. If the chuck rocks
or pivots rather than having an even
drag, place it face down on the
platen and grind the bottom flat. If a
surface plate is not available, use
the grinder's platen.

Caution: Never grind the platen,
as this can impair accuracy,

Grinding the chuck surface requires
special technique and great care.
The "lead"” filling between the mag-
netic poles tends to load the wheel
and will cause the unsupported
areas of the chuck over the magnet
to move with any temperature dif-
ference created by grinding. Follow
these instructions carefully:

1. Use arelatively coarse grit wheel
of medium grade and open struc-
ture with a vitrified bond. The 9A-

46-H8-V52 wheel furnished with the
machine warks well if used with a
mist or wet coolant and can be used
dry if care is used to prevent heat
buildup. If difficulty is experienced,
use a still softer and more open
wheel such as a 32A46-G12VBEP.

2. Dress wheel rather coarsely with
a sharp diamond. Cross feed the
diamond at a fairly rapid rate and do
not pass under wheel unless
downfed at least .0005 inches.
Tighten screws holding chuck to
table with minimum force needed to
keep chuck in place., Overtighten-
ing may cause warping.

3. Chuck must be in "on" position
while being ground.

4. Set depth of each cut to .0002",

5. Take a cross feed cut of at least
.060 inch for each pass.

6. Dresswheel aftereachcutacross
chuck to remove any “lead.”

7. A loaded wheel, whether caused
by heavy cuts, improper dressing or
the wrong type of wheel, can create
heat buildup sufficient to warp cen-
ter of chuck up into the wheel and
seriously affect grinder accuracy.




MAINTENANCE
Cleaning
Lubrication
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Figure 15

Figure 18

MAINTENANCE.

This precision surface grinder is
equipped with an automatic “Flo-
Clean" oil system. Unlike other
grinders, this completely separate
system circulates, filters and recir-
culates the cleaning/lubricating oil.
All moving mechanical and wear
surfaces are automatically and con-
tinuously flushed with filtered oil
whenever the spindle is running.

Cleaning.

This machine requires only surface
cleaning. All internal parts are
cleaned automatically by the built-
in system mentioned above. When
cleaning the external surface:

1. Center table to prevent dirt and
grit from being brushed onto ways.

2. Never use an air blast to clean
machine. Use a vacuum and/or
treated dusting cloth, Removedirt—
don't just move it.

3. Make certain that exhaust from
vacuum or dust collector is not di-
rected toward grinder and particu-
larly not at underside of table.

4. Ifsolvents mustbe usedtoclean
surface, use caution not to drip on

ways. Donotuse alacquerbaseor
other solvent which may damage
machine's baked enamel finish.

Note: We recommend centering
the table when machineis notin use
to provide a dust cover for table
ways.

Lubrication.

Since the motor and drive are per-
manently lubricated and sealed, the
only lubrication maintenance re-
quired are the following periodic
checks:

EVERY 100 HOURS OF OPERA-
TION:

Check the large oil cup in the rear of
the machine. If less than half full,
add enough Harig Way Qil (No.
16211245, furished with machine}
to bring level nearly full. (Fig. 7,
page 3} A standard 150 to 225 SUS
viscosity oil may be used in place of
Harig 16211245, but it will have
18% less “stick-slip” efficiency, |f
another way oil is used, check with
the manufacturer to be sure the
viscosity falls within the above range.
The 325 SUS viscosity some manu-
facturers recommend may create
an ollfilmthickness that could cause
inaccurate grinding.

EVERY 1000 HOURS OF OPERA-
TION:

Clean the oil pump filter. Unscrew
dust guard retaining screws and
remove guard. (Fig. 13). Remove
pump from sump. With pump up-
side down remove the retaining clip
(Fig. 15) from filter cup (be careful
notto puncture screen)and remove
first screen, Repeat operation for
second screen. Clean pump,
screens and sump, and reassemble
and refill with new way oil.

In addition to the above instruc-

tions, check the cil run cff bottle.
The bottle is located inside

the front storage compartment.

Disconnect the hose, empty the
waste oil, reconnect the hose, and
return the empty bottle to its original
position.

Note: Disposal procedure for all
waste oil must be in accordance
with local, state and federal regula-
tions.




TROUBLESHOOTING
Adjustments
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TROUBLESHOOTING

Adjustments.

Your Harig® surface grinder has
been designed and manufactured
to give a long life of accurate finish
surface grinding. It has been thor-
oughly checked during manufac-
ture and final assembly, has been
run in, and has been given a per-
formance test. A final inspection
report showing the actual devia-
tions found in six ofthe many checks
performed on this machine is in-
cluded with this manual.

The following section is set up to
assist you in getting maximum per-
formance from the machine. Each
trouble or malfunction is listed, fol-
lowed by possible causes, together
with suggested adjustments or
changes you can make.

Caution: Electrical tests with the
current on should be made only by
a gualified electrician.

Ordering Replacement Parts.

When repair parts are ordered, be
sure to include the serial number of
the machine as well as the part
numbershown inthe following draw-
ings. The machine serial number is
stamped into the column cap cast-
ing nexttothe elevating handwheel.

1. CHATTER OR VIBRATION
MARKS IN FINISH.

A. Wheel loose on sleeve. Put
additional tension on wheel adaptor
nut. Even if nut is not loose, motor
starting torque may be causing
wheel to shift slightly. Redress after
adding tension to wheel nut.

B. Wheel out-of-balance,

All grinding wheels are out-of-bal-
ance. Itis only a question of how
much. (One can verify this by hold-
ing the projecting part of the spindle
housing while the grinder is running

with the wheel, wheel nut and
washer removed, and by compar-
ing the vibration with the wheel
mounted in place.) Balance the
wheel with a Harig Wheel Balancer
{No. 17794350) or comparable unit.

If the wheel has not been balanced,
the chatter can be minimized by
dressing the wheel atthe grind point
and taking a finishing cut that puts
the same drag on the wheel as the
dressing operation. The wheel is
dressed out-of-round to compen-
sale for the amount of vibration. Ifa
heavier cut is taken, however, the
chatter will occur because of the
*hammering” of the out-of-round
wheel at a different vibration rate,

It a Harig Accu-Dresser or Presto-
Dress™is used to dress an unbal-
anced wheel, a chatter In the finish
will result because the wheel is
dressed round and will “hammer” by
the amount of vibration. A balanced
wheel will give you more pieces
between dresses because of the
elimination of this “hammering.”

C. Wheel not dressed on sides.
If the wheel has not been dressed
on the sides, a chatter or vibration
pattern can result because of the
side-to-side movementofthe edges
of the wheel, and because the sur-
faces of awheel nextto the mold are
harder than the rest of the wheel,

D. Wheel in need of dressing.

If chatter appears after the wheel
has been used foratime, itis proba-
bly due to the fact that most grinding
wheels vary in hardness around the
periphery. Since this chatter ap-
pearance Is usually only a few mil-
lionths of an inch high, weigh the
economics of more frequent wheel
dressing against the slight loss of
appearance.

E. Loss of preload.
Occasionally, due to a phenome-

non called fretting corrosion (usu-
ally caused by out-of-balance
wheels), the rear bearing outer race
will freeze in the spindle sleeve and
the wave springs no longer hold the
spindle shaft tightly back against
the frontbearings. Tocheckforloss
of preload, place anindicator against
the spindle nose as shown in Figure
16. Push against wheel guard with
thumbs, pulling wheel forward while
watching indicator. When released,
needle should instantly return to
original position, If needle returns
to original position only by rotating
wheel by hand, return spindle to
factory for repair. Be sure to state
that there was loss of preload on
this test.

F. Grade of wheel too hard,
Loading up or glazing of the wheel,
particularly if grinding without cool-
ant, can cause chatter. Replace
wheel with one of a softer grade.

G. Taper of adaptor sleeve In
error. |f the taper in the wheel
adaptor sleeve is not the same as
thatonthe spindle nose, orif a piece
ofdirtor grithas been assembledon
the taper, chatter can appear onthe
work. Tocheckthe adaplor sleeve,
put a thin film of Prussian blue in-
side the sleeve and press it on the
spindle. The spindle taper should
show contact all around the circum-
ference on two separate rings.

H. Use of phase converter. A
phase converter used to run a three
phase motor on a single phase sup-
ply will also affect finish and motor
sound because of the unbalanced
current a converter delivers. The
type of converter that switches out
of the circuit after starting the motor
will cause a poorer finish than a
single phase motor. The type of
converter that stays connected and
is rated to run the spindle motor, will
give a better finish than a single
phase motor,




TROUBLESHOOTING
Chatter

Longitudinal Lines
Inaccurate Grinding

I. Ball bearing failure.

The super precision bearings used
in the Harig Spindle are sized to
give an average life of many years
of service. If a failure of either the
spindle or motor bearings does oc-
cur, a chatter will appear on the
work being ground, and a noise will
be heard when the spindle is run-
ning. (Wheel, wheelnut, and washer
should be removed to make certain
anunbalanced wheel is not causing
the noise.) Replacement of all bear-
ings on the spindle assembly, or a
new motor, is required. Itis recom-
mended that the spindle assembly
be returned to the factory for this
repair so that dynamic balance of
the unit can be checked.

J. Unbalanced electric supply.
I the three phase current supplied
to the machine is not reasonably
uniform, a poor finish will result,

2. LONGITUDINAL LINES—
SCRATCHY FINISH.

A. Wheel too soft for material
being ground.

The grains in too soft a wheel will
pull out before they have really
dulled. The dressed surface will be
lost too quickly and the few remain-
ing pointed grains will give a scratchy
appearance. Replace with a harder
wheel.

B. Wheel dressed too finely, or
wheel too hard.

If wheel is not cutting freely, longitu-
dinal lines in the finish, sometimes
discolored or burnt, will result, Re-
place with a softer grade wheel or
pass the diamond across the wheel
at a faster speed when dressing.
Do not dress the wheel without a
down feed before each pass.

C. "Hard-shell" sides on wheel.
Break the corners of the grinding
wheel with an abrasive stick.

D. Grinding swarf in coolant.
Clean out coolant tank.

3. INACCURATE GRINDING.

A. Magnetic chuck clamped too
tightly or too loosely.
Achuckorfixture clamped too tightly
may warp the table, causing It to
rock in the saddle ways rather than
tracking smoothly. If chuck is not
clamped tight enough, it could shift
position and lift up and over dirt.
Tighten one of the clamps firmly to
hold the chuck in position when the
table reverses. Then tighten the
other clamp only enough to keep
the chuck down on the table.

B. Wheel glazed; not cutting
freely.

Redress wheel, or replace wheel
with a softer grade.

C. Machine out-of-level.

Ba sure that base cabinet was lev-
eled according to installation instruc-
tions, Thickness of the four vibra-
tion Isolation pads that support
grinder on the base cabinet has
been adjusted to supportthe grinder
base so that the plane of the V-ways
are exactly parallel with the plane of
the flat ways. If grinder base is lo-
cated on anything otherthan its own
base cabinet and vibration isolation
pads, check base ways for twist by
laying a small surface plate on two
1.000 inch rolls in the V-ways and
two .582 inch parallels on the flat
ways of the base. Ifthe two rolls are
placed in the ends of the V-ways
and one of the parallels put in the
center of the flat way, the height of
the pads should be adjusted until
you getthe same "feal" at eitherend
ofthe flat way with the other parallel.

D. Magnetic chuck in need of
dressing.

See “Grinding magnetic chucks" in
the operating instructions in this
manual on Page 5.

E. Grinding wheel shifted inadap-
tor.

If wheel is not tight enough on the
adaptor, it can shift when grinder is
turned on and off, or when a heavy
cut is taken, This could cause
grinderto cut an additional few thou-
sandths, as well as giving a chatter
appearance on the surface.

F. Down feed inaccurate.
See section “Uneven Down Feed-
ing Response” on Page 8.

G. Side grinding not square.

If cartridge spindle has been re-
placed in the machine, it may be
necessary to realign the spindle in
its housing by adjusting tension on
the five set screws that hold it in
place. (The five 5/16" diameter by
5/168" long set scraws shown in Fig-
ure 20.) To check squareness of
the spindle to the longitudinal travel
of the table, an angle plate can be
indicated parallel to the table travel
as shown in Fig. & of our Final
Inspection Report, and an indicator
fastened to the nose of the spindle
can then be swung as shown. If
indicator has a higher reading for
the right-hand position shown in Fig.
5, slightly tighten the upper right
and lower left set screws on top of
the spindle housing to shift the
spindle slightly. The angle plate can
also be used to check spindle axis
parallelism to the work table as
shown in Fig. 3 of the final Inspec-
tion Report. Varying the tension
applied by the bottom set screw,
against the tension of the four top
set screws, can change this indica-
tor reading slightly.

H. Workpiece not parallel.

If machine does not grind parallel
front-to-back, be sure cross feed
lock screw (A, Fig. 8) is loosened
enough so the pressure pin is not
rubbing onthe carriage locking strap.




TROUBLESHOOTING
Inaccurate Grinding

Motors Do Not Run, Oil Dripping
Uneven Down Feeding Response

l. Long spark out time.

If the grinder does not “spark out”
after a reasonable number of
passes, make sure that a way oil of
less than 225 SUS viscosity is being
used. The pressure ciling system
floods the ways with so much oil that
a higher viscosity lubricant can lift
the table a few tenths when light
cuts are taken.

4. MOTORS DO NOT RUN.

A. Fuses blown out.

If spindle motor will not run, or is
running at a slow speed, one or
more fuses may be blown. Check
line leading to the machine to make
sure plantcircuit fuses are notblown,

Caution: All checks of the electri-
cal system should be made by quali-
lied personnel.

On rare occasions a fuse will blow
under normal machine usage. If a
fuse blows repeatedly, however, the
cause must be found and corrected.
Note: A stalled motor can blow &
fuse. Wiring to the motors should be
inspected tomake sure there are no
loose connections. Check particu-
larly in the connection box to the
mator that insulation has not been
worn through causing grounding out
lo the maching frame.

B. Overload relay tripped.

The spindle may stop because its
ovarload relay is tripped. To restart
the spindie, allow sufficient time for
the overload to cool, then press the
start button. If a special electric
option has been chosen, either the
spindle overload or the lube pump
overload may cause the spindle to
stop. To reset, press the reset but-
ton on the appropriate relay, uniess
they are set for autornatic reset,

If the spindle motor overload is trip-
ping regularly, chances are that too
heawvy a cut is being taken with the

grinding wheel, or that the wheel is
loading up and putting extra strain
on the motor. A 1.5 HP motor will
have enough powertotake as heavy
acutasthe operator normally wishes
if table is cross feeding and coolant
is not being used. If coolantis used
when cross feeding, or if plunge
grinding is being done, it is easy to
take a cut that will require more than
1.5 HP. Under these conditions,
check the current consumption of
the spindle motor to make certain it
is not drawing more than the full
load motor current before increas-
ing current capacity. To readjust
the trip point, remove the Start/Stop
swilch cover (Fig. 1) by removing
two screws. Reset the red dial with
a small screwdriver,

C. Motor burnt out.

All motors used on your grinder
have a design life of many years.
The motar most likely to fail is the oil
pump motor because it depends on
the oil level being maintained to
keep it from overheating. A burnt
out motor will usually draw an ex-
cess of current and trip the motor
overloads, blow fuses, or overheat
in one spot. It may, however, over-
heat an internal connection and
cause awire tobreakloose. Check-
ing motor circuits with an chmmeter
should locate any internal breaks.
Anammeter check on motor current
on each of the three legs of a three-
phase motor will show a shorted out
section of winding by drawing more
than the rated full load current.

Caution: All electrical checks
should be made by qualified per-
sonnel,

The maximum temperature at which
a motor can be safely operated de-
pends on the class of insulation of
its windings. Amotorstamped Class
A can reach a temperature of 203°F
on its shell, and one stamped Class
B can reach 239°F and still be within

the manufacturer's specifications.
5. OIL DRIPPING

A. Machine not level.

Ol dripping from underside of the
table ways can be caused by ma-
chine improperly leveled. Recheck
leveling and follow installation in-
structions if machine is not level.

B. Restricting valve opened too
wide. Check setting of restricting
valve (17778007 in Fig. 19). Re-
move dust guard (Part No.
16211072) by loosening the two
screws and sliding guard up so
screw heads will pass through the
key hole slot in the guard. Reset
valve by closing it down completely
and then reopening 1/2 tumn. |If
dripping from ways continues, close
valve back to the point where It is
opened approximately 1/3 of aturn.

6. UNEVEN DOWN FEEDING RE-
SPONSE.

A. Wheel too loose.

If grinder has been stopped and
restarted with the wheel insufficiently
tight, the wheel may have shifted
slightly when the motor was re-
started, cutting an additional amount
because of being off center. Re-
tighten grinding wheel.

B. Mo oil on column ways.
Check oil level in sight glass at the
top of the column shortly after spindle
motor is turmed on. If oil does not
appear, make sure that oil cup on
the back of machine base is nearly
filled, Add oil if necessary. If ollisat
the proper level, see that pump is
runningandthatfilter screenis clean.
(See Lubrication under Mainte-
nance.) Check that oil lines are
intact and on their proper fittings as
shown in Fig. 19.

C. Spindle housing assembly
sticking in column ways,







Spindle and
Elevating Assemblies

OIL FITTING (2} 17778301
COLUMN CAP 16213090
OIL LEVEL SIGHT: :
WINDOW 16213089
DUST GUARD o |
G
WHEEL GUARD 16265259 10-32x1/2 SCREW (4) mm nu. .
COVER 182685163 mrme LOCKRING 16213133 GUARDS {4)’
WHEEL GUARD AND COVER . mmn-a}
ASSEMBLY 15211340 WHEEL GUARD MOUNTING
THUMB SCREW 17731500 10-32318
SHOWN 45" OUT OF SCREW (8
GRINDING WHEEL - POSITION FOR CLARITY 17734 -
\ s BEARING DUPLEX
ASSEMBLY OF SPINDLE FLINGER b e 17741105
AND SPINDLE SHAFT 16213336 ; N -
\' & SPINDLE HOUSING 16214122 [
WASHER 17794323 A -Ih =, ﬂmm&fgﬁmﬂmzi
WHEEL NUT 17794322 > rox -
WHEEL ADAPTER (L.H.) 17734321 i
WHEEL ADAPTER (H.H.) 17794305 “"“\_‘_ “ 35 %
134
THUMB SCREW (2) 17731502 / ! -‘ ;
d | R
NUT (L.H.) 17784303 ) 8
} /

SPINDLE SLEEVE INSERT 162131
5MB-18x5/16 SET SCREW (5) 17733129
WAVY WASHERS (4) 17748701

BEARING 17741106
SPINDLE SHAFT BEARING NUT 16213147

NYLOIK 1/4-20x1/4 SET SCREW (2) 17732441 e
SHAFT COUPLING 16213126

SPIDER 17749901

E1



ELEVATING SCREW GUARD 16213101

10-32x3/8 SCREW (3) 17734098
. BEVEL GEAR 16213106 (16213108 METRIC)
" REAR DUST GUARD RETAINER 16213071
C SPRING (DPTIONAL) 16213088
REAR DUST GUARDS 16213073-076
_BEARING 17741104
WAVE SPRING 17748702, NYLON WASHERS 16213128 AND 16213102
ELEVATING SCREW 16213105 (16213107 METRIC)
OIL HOSE 16213238
1/4-20x1 SCREW 17732078

2%
7

[

-

Vi

3/8-16x3/4 SCREW (4) 17732135
BACKPLATE 16213123
5ME-18x7/8 SCREW (6) 17732105

0-32x3/8 SCREW (6) 17734902

Figure 20
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Cross Feed

CROSS FEED SLIPRING

001" GRADUATION FOR 5 PITCH
CROSS FEED 16213012
01" anmunmn FDFI 10 PITCH
CROSS FEED 1621

2 MM -smnunmﬂ FGH HE‘I-'I-'IJI.':

CROSS FEED 16213043

FEED

CROSS FEED,
GRADUATED SLIPRING ;

SPARK GUARD—B=
T 16265159

CROSS FEED SCREW- ;

NUTBLOCK ASSEMBLY S RIEETor
6214302

METRIC ASSEMBLY 16214303

NTER 16213023
LIPAING LOCKNUT (2 1/4-2001/4
n 152130” SET SCREW (2)

KNURLE
SCREW (2 D\
17731

HANDWHEEL/KNOB
ASSEMBLY
16211313
1/4-20x1-1/4

SCREW
1T7I2078.

FELT WASHER 17738005

Q" RING 177M:/
OIL WICK 1621

il o

WES

el -

10-32%5M .
SCREW (3}’
177341 ?

A,

/)

CROSS FEED SCREW GUARD 16265020

F1




‘612 CROSSFEED LOCK PARTS
‘AB-16x1 THUMB SCREW 17731501

/4 DIA, x 2-3/8 PRESSURE PIN 16213044
CROSS FEED LOCK STRAP 16213042

r——TABLE SAFETY STOP
16813012 (6518 ONLY)

J-"""ﬁ 10-32x3/4 SCREW

CROSS FEED LOCK
STRAP 16213042

BOTTOM OF CARRIAGE

LOCK MECHANISM DETAIL (618)

1/4-20 NUT 17736075 +

18-20x1-18 1™

SET SCREW
17733325

_l::

(6)

/Bx1-1/4 SHOULDER SCREW i
17739030 z

LOCK LEVER 168130118 el
‘CROSS FEED LOCK FRESSURE PIN Am-16x1 THUMB
CLAMP 16813013 - 17738029 SCREW, 17731501
m o e | Y :

™ f
dew

10-32x1/2
17732063

-

gt

SCREW

REAR VIEW OF LOCK MECHANISM (618)

§om o e e e e e o m o

. T

-

OIL CUP 17778050

Figure 22



Elevating Screw
and Handwheel Assembly

POINTER SHOWN 30°
OUT OF POSITION
16213099

ELEVATING SCREW

Lol E?Hrf;:u{gsgi | IEII.H.FIIT;II 1621310
| BEARING (2) 17741102
BEVEL GEAR 16213106
(16213108 METRIC) H SHAFT 16213091

3/8-16x2-1/2 SCREW (3) 17732143 —_ A

WAVE SPRING 17748702 """

LOWER 16213128 AND
UPPER NYLON WASHERS 16213102

QIL TUBE FRONT sg 16213119

OIL TUBE BACK (2) 16213120

SPACER SLEEVI
162130082

COLUMN CAP 1621309(
ROLL PIN 17738401

PINION GEAR 16213083

BEARING 17741101

ELEVATING SCREW 15213105
(16213107 METRIC 2MM PITCH)

ES1



SLIP RING

0005 GRADUATION 16213115
0001 GRADUATION 16213118
JO02ZMM (FOR METRIC SCREW 1MM PER REV) 16212111

- ———ELEVATING HANDWHEEL! KNOB
ASSEMBLY 16211313

FLE T 1/4-20x1 SCREW 17732078

T 10-32x5/8 SCREW (3) 17734102

- Je—xnuRLED ScREW @) 17731552

L\' LOCKNUT (2) 16213011

SHIM .005x7/8x1-3/8 17745153
SHIM .010x7/8x1-308 17745154
SHIM 015x7/8x1-3/8 17745155

Figura 21



Longitudinal Feed

RACK
16213041 {612 :
1681 3041 (618) AL AR
17781102,
PINION SCREW (4)-612  HINGED TABLE STOP 2
16213022 'LEFT 16213057 SPACER
% s-sm\l (5)- 618 RIGHT 16213088 521 :’: X )
| =5MG6-18x3/4
SET SCREW
_______ 17733134
OPTIONAL DISENGAGING TYPE :
TABLE STOP STUD STOP
o o e L FOR HINGED STOPS SCREW
162113032 17733318
HANDWHEEL/
KNOB ASSEMBLY
16211320
FIBER WASHER TABLE STOP, ¢
BEARING
17736036 quzﬁtggé‘ ) 174102
T - = SPACER SLEEVE
b 16213036
| SNG. - TABLE
? . i STOP STUD
j ' 16213056 A7 L sne-1exars
' : Jilact—| SET SCREW
[~ 2 | —_—_—_‘- ol .:1 r.‘r‘:- 1?m1=4
3 - 1 b
Pt |
_J'I LY \\ Jl - ]
l b ¥ |
; 7
ROLL PIN 1/4-20X5/16 LONG FEED
17736413 SET SCREW FT
17733102 16213029
POLYURETHANE  SPACER ghstexz | INTERNAL
BUMPER 17736009 16273055 /B EW 17732108
‘,,r 1 \.,_l iy
WM : _
: r NNER CABLE
\ POST 16213038
r — L = A
CABLE POST
Loy GRINDER CABLE LONGFEED “1/4:20 NUT
CABLE ROLL 16213030 (612 EYEBOLT 17736075
16213037 16813030 (618 16213053

Figura 23
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