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INTRODUCTION

These 1lnstructions cover the following errangements
of this machine;-~-

Horizontal wheel spindle, plasin bearings
Horizontal wheel spindle, ball bearings
Horlzontal spindle, ball bearinga with
integral motor
Vertical spindle, ball bearings with
integral motor
Hand table traverse and hand cross-feed
Hydreaulic table traverse end hand cross-feed
- Hydreulic table traverse and hydraulic cross-feed
With wet grinding ettachment
With individual dust exhaust
Por connection to central dust exhaust system

Many combinations of the sbove featured units are
avallable to suit the requirements of the Job and individusl
preferences. Llkewlse, in many instences, it is posslble ¥o
convert a machine alresdy in use to some other arrengement,
as, for example, & machine with hand cross-feed can be equip-
ped with the necessary parts and mechanlsms to make 1t an
automatlec crosa-feed machine. .

All the horlzontal spindles are interchengesable.
Consequently a machine originally purchased with a ball
bearing spindle can later be equipped with a plain bearing
spindle should such a chenge be desired. In the same way,
dry grinding mechines can be equipped with wet grinding
errangements.
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Figure 1 - Photo. N-2817

6" x 18" Surface Grinder with hydraulie tsble traverse
and automatic cross-feed arranged for dry grinding.
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Figure 2 -~ Photo. N-2753

6" x 18" Surface Grinder with hsnd teble treverse
and hand cross-feed arrangement.



FIGURE & (N-2732)

The 6" x 18" surface grinder with vertical spindle driven
by integral motor and using a cup wheel, arranged with
hydraulic table traverse and hand cross-feed for wet
grinding on a magnetic chuck.
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Figure 4 - Photo. N-2725
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6% x 18" Surface Grinder with hydrsulic table traverse
end integrel-driven XI0 horizontel spindle.
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Pigure 5 - Photo. N-2449
6" x 18" Surfece Grinder with individual dust exheust
arrangement. Insert shows exhsust unit and collector
as it stends on floor at reer of machine.
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OPERATIGN:

There 1s very little reassembling to do upon recelpt
of a Norton 6 x 18" surface grinder. On export shipments to
some countries custom requirements meke it necessary to ship
motors and other eslectrical equipment separately. In this cese,
of course, these units must be mounted after the machine is re-
celved. In the majority of cases, however, the motors and
nagnetic chucks are shipped mounted on the machine.

t a H

After uncrating the machine, remove the heavy grease
from the bright parts with gasoline or kerosene. Move the mechine
to the position it is to occupy end level it from front to back
end from side to side, working from the finished surfece of the
sliding teble. Secure the machine to the floor by mesns of leg
screws for which holes in the foot of the baese are provided. Be
careful in 1lifting the machine with a crene. A good way to do
this 1s to use two steel bars about 24" in diemeter and about 4!
long. Flace one bar under each end of the upper part of the base
where it flares out to support the saddle. A sling can then be
rigged to these bars and the machine lifted with little difficulty.
Of course, it 1s slso possible to place the sling directly on the
base but in this case, care must be observed not to allow it to
press agalnst eny of the lighter members or sections and bresk
them when the mechine is lifted. Use wooden wedges under edge
of bese in levelling macnine. .

The hand wheels are reedily mounted after which the
motors can be connected. Alsc wlre the magnetie chuck to direct
current with the proper characteristics.

Mounting Grinding Wheel

The grinding wheels are packed sepsrately, although
included with the crate or box in which the machire is shipped.
Figure 6 shows & sectlon through a horizontal, plaln bearing
wheel spindle. It will be observed that the grinding wheel is
mounted on & sleeve or collet which in turn is mounted on the
end of the svindle. A special wrench fits the nut holding the
¢ollet to the spindle. Another speclal wrench is provided for
the flange which holds the wheel on the collet. If a varlety
of work is to be ground, requiring several different wheels and
necessitating frequent wheel change, the best practice 1s to
obtain a collet for each wheel and then leave the wheel mounted
permanently on this collet.

Verticel spindle mechines have a somewhat different
construction as shown in Figure 7. In this case, a2 wheel chuck
is held to the end of the spindle hy four cap screws. These are
indicated in Figure 8. Removing these screws permits dismounting
the chuck complete with the wheel. The wheel 1s held to the
chuck by a flenge and four cep screws. It 1s an essler operat;?n
when changing grinding wheels to remove the chuck and change the
grinding wheel at & bench rather than to remove the grinding
wheel from the chuck while it 1s mounted on the spindle.

. » P
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Integral-drive XLO vertical spindle on 6" x 18"
Surface Grinder arrenged for wet grinding.
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Greaaing and 01iling

Care should be taken in greasing and olling this
machine. Flgures 1, 2, 8, 9 and 11 will give an indication as
to wherae lubrication should be epplied, as will the special
lubricetion tag attached to the machine. All il cups should
be replenished and grease cups filled frequently. The oil cup
on the wheel spindle should be filled dally, oil being added
until an overflom is noted from the pipe at the back in the
belt recess.

Qil for Hvdraulic Syatem

Because of our satlasfactory experience with this
product we recommend that Gergoyl D.T.E. light ail (S.U.V.
225 at 100° F.) be used in the hydraulic system and to this
end we supply with each machine a gquantity of this oil. The
0ll should be poured directly into the base through the front
opening until the pump below the motor is entlrely submerged.

Isble Dogs

In continuing to set up the machine, place snd lock
the table reverse dogs aspproximately in line with the endas of
the magnetic chuck or, i1f this unit is not used, in line with
the ends of the finished table surface, epproximaste correct
positloning being indicated in Fig. 5, Page 8.

Not and DOryv Grinding

If the machine is equipped for wet grinding put a
quantity of grinding compound {shipped with the machine) in the
tenk filled with water. Instructiaons on the cen will give the
correct proportions. If the machine 1s equipped for dry grind-
ing attach the dust hood to the wheel guard end connect the hood
to elther the central or individusl exhaust system, the latter
type being shown in Figure &.

Qperafing Levers

How locate the varlous aopsesrating levers, especlally
the teble reverse lever, the cross-feed start-stop lever and
the teble traverse knob. (See Figure 1l.) Be sure the grinding
wheel 18 clear of the table top and the magnetic chuck, and
also that the table traverse knob is pushed in. Stert the
hydraulic pump motor.

sStartlng the Table

If the machine is equipped with an eutomatic cross-
feed, set the start-stop lever in neutral. BRotate the table
traverse knob as far as possible to the right and then pull
out. Now slowly rotate the knob to the left, opening the vee
port. The table should start to move. BExperlence will demon-
strate that the table should be started by a direct pull and
wlthout rotation of the knob. Be sure the hand wheel trever-
ging the table is disengaged. Rotate the knob still further
to the left which will increese the speed of the table's
treverse. A%t slow speeds the table may move lntermittently

-12-



Figure 9 - Photo. N-2737

Interior of base showing hydraulic supply plpes and method
of suspending motor and pump unit.

A - Hydreulic Taeble Traverse F - Motor-unit Frame
Supply Pipe G - Motor Greesse Cup
B - Lesd-lined Motor Cable F1ll thres times yearly
C - Teble Traverse Exhaust H - Center Way Drain-pipe
D - Ways Lubricatlon Adjustment J - Cross-feed Supply Pipe
Gpen to reduce flow of oil. (Behind wall of base.)
E - Motor Suspensian Springs K - Motor-Pump Flexible Coupling

L - Hydrsulic Relief Valve - Remove cap and
turn screw douwnward to ineresse prassure.

-
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but camplete traversing of the table at high speed will remove
trapped sir from the hydrsulic eylinder. Smooth action at slow
speed comes when all air hes been expelled. It is unlikely any
surface grindling operatlon you expect to perform will be done
with the teble travelling at the slow speed. For greatest
efficiency in surface grinding treverse the table et 1ts maxi-
mum speed. At slow speed the grinding wheel will act harder
and may burn the work.

Cross Feed Dogs

Now stop the table traverse end set the cross-feed
dogs which are shown in Figure 10. Move the saddle back and
forth with the cross-feed hand wheel and observe the actiocn
produced by these dogs. You will notlce that, as the polint on
the lever shown in PFigure 10 rides up onto the dog. the handle

-]l3=-



. UFT THIS LATCH AND
ONE AT OTHER END TO
DISCONNECT TABLE FOR
HAND OPERATION

.. WHEEL MOTOR
=77 PUSH BUTTONS

AND. TABLE TRAVERSE. SET
FOR WORK Wwibth

Figure 10 - (N230Q7)
Cross-feed dogs, wheel motor push buttons and table
release latch

of the reverse lever 1s raised. Consequently, that portion of
the reverse lever which normally contacts the table reverse
dogs 1s depressed sufficiently to allow the left table reverse
dog to pess over it. With the table travelllng to the right
1t continues until the table stop dog contacte the table stop
lever (see Figure 1). This lever operates the table traverse
knob pushing it in and thus closing the vee port and conse-
gquently stopping the table traverse.

Now run the saddle forward by hand until the forward
crogs-feed dog is Jjust clsar of the point on the lever. §Set
the cross-feed lever in the center position which causes the
saddle to be fed st esch reversael. Then set the cross-feed
selector at the innermost position and agsin start the table by
pulling out on the table traverse knob. The seddle should feed
in sutomatically st each reverssal.

e t -

If the saddle does not feed at first, turn the knurled
screw directly at the left of the cross-feed hand-wheel outward
until the feed starts. The emount of cross-feed at each
reversel is sdjusted by positioning this screw. The table will
continue traversing and the cross-feed feeding untlil the rear
cross-feed dog contacts the point on the lever shown in

-1 4=~



Figure 10, The table and cross-feed are then pboth stopped auto-
meticelly with the table surface to the right of the grinding
wheel in what is known as the lcading position.

Iruiog the Grinding Wheel

The next step is to true the grinding wheel. 1If a
magnetic chuck 1s used the diemond holder can be held on the
face of the chuck. If no chuck 1s used the dliemond holder can
be clamped to the table surface by means of a bolt in the tee
slot of the table. Move the table until the diemond is directly
under the center of the wheel spindle. Then lower the grinding
wheel until it touches the diemond lightly. Cross-fsed the
saddle by hand until the diemond pesses beyond the edge of the
wheel and then feed down about 0.0005" and feed the diemond back
across the wheel to the opposite edge. Repeat thls procedure
until, by the sound of the wheel in contact with the diamond, it
%s cgrtain that the entire circumference of the wheel has been

rued.

If a roughing operation is to be performed a compar-
1tively fest traverse of the diamond across the wheel face is
used. A fine finlish requires a slower traverse. In fact for the
finest finish poesible the diesmond should be moved as slowly es
poesible scross the wheel face without any down-feed of the wheel
during the last several passea.

Sripding the fork

Before beginning to grind, set the tasble reverse, cross-
feed and table-stop dogs, the first two for length end the third
to stop the table in the losding position. Set the cross-feed
gtart-stop lever in neutral and, after loading, swltch on the
magnetic chuck if one 1s to be used. With the wheel running,
start the table and, with one edge of the work under the wheel,
feed down until sparks show end then feed an additionel amount
for the depth of cut required. Turn on the coolant, throw the
start-stop lever in or out to feed the work scross the wheel
and with the cross-feed selector set to move the table at one
end or the other, or both ends of the traverse, pull out the
traverse knob to start the operatilon.

After the work has passed under the wheel to the other
1imit of the saddle, the table will stop in the loading positlon.
If the work has been ground sufficiently, the machine may be
reloasded. After reloading, or to meke 8 second pass to remove
more stock, reverse the table reverse lever, again set the depth
of cut and reverse the cross-feed start-stop lever. Stert the
machine as before, repeating the cycle described.

SERVICING

Table Ways

To inspect the table weys, simply unlatch the table
from each end of the hydraullc piston after which two men can
easily 1ift the table from the saddle. This latch is shown 1in

Figure 10.

=15~



saddle
The saddle can also be readily removed. With the
table removed as In the preceding paragraph, the saddle should
be run as far forward as posslble, after which the guards at
the rear are removed by taking out the half-dozen secrews and
the springs holding them ln place. Now, reaching through the
front of the base, the rubber supply and copper discharge pipes
are disconnected after which the saddle may be lifted upward
and off its ways. In the event a crane or holst is not avail-
sble 1t is suggested that four men be preased into service in
meking this chenge since it will be found that this number
make an easy taek of a job which might cause damage to the
machine if attempted by fewer men. In replacing the ssddle
1t is edvisable to have some one turn the cross-feed hendwheel
50 that the nut mey engage the screw properly.

Spindle Bearing (Plain) and Rnd-Thrust Adjustment

The grinding wheel spindle should never be adjusted
cold. Alweys run it for some time until the housing feels quite
marm to the hand. Then remove the cartridge from the rear and
perform your adjustments with the spindle held lightly in a vise
or by some other means on a bench. There are two screws, one in
front and one at the rear on the underside of the cartridge
housing. These are shown in Pilgure 6. Back them off, remove the

wheel with its collet and the spindle drive belt efter which the
spindle can be withdrewn from the rear.

The bearings are adjusted by drawing them into the
tapered portions of the cartridge with the spanner nuts 61126.
One eighth of a revolutlion of the nut reduces the bearing diameter
approximately 0.001%,

Like the spindle bearings, the end-thrust has been set
at the factory but In tims may require some readjustment. This
can be accomplished by removing the wheel-guard cover, wheel and
wheel collet, giving accesa to a check nut 61171 and an adjusting
nut 61123. A flesnge on the spindle runs between two bronze thrust
plates 61122. These plates are held between the spindle bearing
and the adjusting nut. By taeking this nut up until it is tight
and then backing it off about 1/8" on its periphery a clearance
of .001l" in the end thrust is provided.

Ball Bearing Spindle

Ball bearing spindle certridges sre made by the
Ex-Cell-0 Alrcraft & Tool Corporation of 1200 Oekman Boulevard,
Detroit, Michigan. The following instructions are taken from what
they have to say with regard to the care and adjustment of these
spindles.

Before placing the spindle cartridge in
service unscrew the ollers and pour 1/8-pint of clean
spindle oll into each oil hole. This fills the pockets
at the bottom of the cartridge and insures that the
spindle obteins oil from the start. This should be
done as often as the cartridge has been off the machine

-16-
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or so hendled as to drain these pockets, otherwise the
bearings may be without oil for two or three days while
these pockets are filling.

After being flushed with oil the spindle will
require very little lubrication, one or two drops per
minute is sufficient. the

) 8 O = B ng erelign mate Bl NOIrK.NE
into the bearipga. If the oiler stops feeding investigate
immedietely. Be sure and keep oiler tight.

Do not use anything but a high grade spindle
0ll, -- Standard spindle oil or its equivalent 18
recommended.*

X-L-0 bearings are interchangeable es a unit
but the indlvidual perts are not; that is, the inner or
outer rsces on one bearing would not be interchangeable
with other ¥-L-0 beerings, and bearing assemblies must
be kept together just as received by you without mixing
the parts of the bearings. To ilnsure against mixing of
the parts you will find a serial number etched on one end
of the inner race. Also a serial number 1s etched on the
end face of one of the outer races. You will also find
the same serlal number etched on the outer cylindrical
surface of both outer races. In assembling the bearings
the serisl number on the inner race should be mated with
the outer race having the same serial number so that the
numbers on both outer and inner races face in the same
direction. The outer races should be sc assembled that
the etched numbers on the c¢ylindrical outer surface should
be as nearly as possible opposite to one another.

ver
+» Walt until spindle becomes ssme
temperature as brecket. At no time should these bolts
be tighter than necessary to prevent spindle body
turning in bracket.

Never hammer the spindle to locate pulley
while assembled. This wlll start bearing fallures.

Do not operate with any loose nuts.

Always plug oll cup holes when cartridge 1s
removed from mechine. Store csertridges in a place free
from dirt and grit.

If the spindle cartridge needs repairs you will
seve maoney, time and obtein a new spindle warrsnty by re-
turning 1t to the X-L-0 Service Department. Do not tear
spindle down before returning as 1t 1s then very difflcult
to determine cause of failure. Always mention serisl
number stemped on spindle body when writing.

*lHorton Company has found that the light oll for the

hydrauliec traverse system 1s satlsfgctory as 8 ball bearing

lubricant.
-17-



‘Replacing Spindle
To replace the spindle, insert the cartridge in the
housing and slide it forward until the rear of the cartridge
is flush with the rear face of the housing. Take up on the |
set screw on the under side of the housing. On some machines ~
these screws are used to locate the spindle in its housing, but
in no case should they be tightened enough to cause the spindle
to stick. These screws should be used merely to locate and
keep the spindle from turning. Check the alignmeant of the
spindle by a stralght-edge from the motor sheeve to the spindle
sheave, making allowence for the floest in the motor shaft.

Mounting Spindle Belt

In mounting the driving belts followling the removal of
the spindle from the machline, the operstor is reminded that the
better the alignment of the motor with the spindle, the better
will be the production and the longer the belt life. A straight-
edge must be used if correct alligoment is to be achieved.

Yee Tvpe Delt

To place the vee belt type of drive on the machine,
reise the motor upward, hook the belt into the motor sheeve and
into the groave on the spindle pulley. Lower the motor until a
slight tension ls established In the belt. Since the vee belt
obtaina its tractlon through e wedging sctlon, tension should
be only enough to overcome vibratlon.

Heyaloid Belt

In locating the flast Hevaloid belt on its pulleys, even
greater care must be sxerclsed. If a spindle has been removed
from the housing, it must be replaced in exactly the same posi-
tion. The belt pulleys must be exactly in alignment and any
variation from this alignment will cause the Hevalold belt to
stretch on one side, causing it eventually to be entirely rulned.
Pulley alignment should always be checked with a straight edge.
Since the unususl construction of thls belt demands a certain
tension for perfect performance, the marks on the belt should
be carefully observed. With the helt in place, the pulleys
gshould be allowed to run for s minute or so to distribute the
tension evenly throughout the belt and the marks esgaln checked.
It will be found that if the belt is cerefully lined up snd
taken proper care of, it will heve en indefinite life end will
more than pay for 1tself in perfect performence. The belt ltself
is of an elastiec nature, 1s pragtically limpervious to the effects
of lubrilcants, end depends on ite "tacky" surfece for its great
driving power. Do not use a belt dressing of any variety.

Exclusive Feature

The use of the Hevaloid belt on the 6 x 18" Surfeace
Grinding Machine is a feature exclusive with Norton Company.

-18~-
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Yertical Slide Gib

The vertical slide has a gib on the right side as
one faces the rear of the machine. This gib can be adjusted
bytbacking off the checknuts provided and teking up their
set screws.

Yerticel Spindle

Vertical splndles are of the integrel motor type and
have ball bearings. They are made by the Ex-Cell-0 Alrcraft
and Tool Corp. The head is held by three large cap screws
which pass through clear holes in the head and thence into the
vertical slide. To adjust the head for vertlecsl alignment in
the plane parallel with the table traverse, loosen the three
screws and then take up or back off on the smaller set screws
in the slides. This adjustment 1as shown in Figure 8.

Hydraullc Pressure

A 1/4" - 18 pipe-plug 1s shown in Figure 1. By
removing this plug, (first mekling sure that the pump motor is
not running), end mounting a geuge in the tapped hole, the
pressure on the hydraulic system may be determined. After
mounting the gauge, pull out on the table traverse knob and
rotate it to the extreme right so the table stops. Then move
the cross-feed lever into either the inner or outer positlon
(depending on the position of the reverse lever) and oll will
be sllowed to flow through the cross-feed valve and cylinder
to the gauge. Pressure should be malintalned at approximately
556 1bs., although on a machine with hand cross-feed slightly
lower pressures may be selected.

The hydraulle pressurs relief valve, shown in
Figure 9, 1s adjusted by removing the cap asnd turning down
(elockwise) on the enclosed screw to increase the pressure
and vice verssa.

=]19=



CONSTRUCTION

The same base, table and saddle are used in maklng up
all models of the 6 x 18" Surface Grinder. In addition, all
horizontal splndle machines use the same vertical slide. Vert-
lcel spindle machines require a different type slide, it being
possible, however, to convert & horizontel spindle machine to
a vertical spindle machlne by & simple interchange of parts.

The Hvdraulic Svystem

A disgram of the hydraulic system as used in mechines
with hydraulic teble traverse and automatlc cross-feed is shown
in Figure 11. The pump, direct driven by 1ts own motor through
a flexible coupling, draws oll from the reservoir in the base,
which has a capacity of about 64 gellons (243 liters). The
proper height of o0il in the base is to keep the pump completely
submerged at all times. 011 is poured directly intc the base
through the front.

We recommend thet Gergoyl D.T.E. light oil (S5.U.V.£25
@ 100° P.) be used in the hydraulic system slnce, while other
0il may fulfill all requirements of performance and economy,
we have hed success with this product.

The pump 18 mounted in the base on a spring-hung freme
as shown 1n Figure 9 snd turns in a clockwise direction. The
hose leading upward on the left connects with the table traverse
and speed control valves, whlle that on the right lesds to the
automatic cross-feed valve. Copper plpes serve as exhaust outlets
for these units. Eech pipe and hose 1s fitted with a union
accessible from the front of the machlpe which are disconnected
when the motor-pump unit i to be removed from the machine. ' The
motor may then be pulled forward and out as the suspending
springs are disengeaged.

The operator should see that both halves of the flex-
ible coupling between the pump and motor are kept tight on thelr
respective shafts and also pressed tightly together. Looseness
of these flanges will cause rapid destruction of the coupling disc.

As in Figure 11, o0il from the pump enters the reverse
vaelve in two places and passes to either side of the table cyl-
inder, depending on the position of the valve. (il exhausts
from a vee port in the speed control piston, e notch which,
when it is pushed inwerd seals the port, allowing no oll to
eascape and hence stopping the teble movement, the o0il by-passing
through the exhaust line.

Turning the table traverse knob to the right closes
the vee port, reducing the speed of the table until it is
brought to & stop. The teble should not be stopped in this
manner since it causes olil pressure to build up -until the
relief valve opens at 55 pounds, & pressure which if vented
continually ceuses the oll to heat up and elso throws an un-
necessary load on the pump motor. Stop the teble traverse only
by thrusting in on the teble traverse knob, using the rotation
of this knob only to set the traverse speeds.
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FIGURE 12 (NB3478)

General plan showing relationship of
various levers. Ses also Figure 1l4.

Reverse and Speed
gontrol Valves

Figure 12 le a general plan showing the relationship
of the varlous levers to the table traverase and cross-feed
valves. The reverse snd speed control valves which are bullt
into a single unit are shown in more detall in Flgure 13. 0il
is admitted at P-1 and P-2. The velve is shown in the neutral
position (which it never occuples permanently) but when at the
extreme left admits o0il through P-2 and passes it to the left
end of the cylinder. Simulteneously oll 1a belng displaced
from the right end of the cylinder through the exhaust port and
then through the vee port of the speed control velve. Turning
this valve to the right reduces the size of the opening through
which the o0il is discharged end consequently reducea the spesd
of the table.

Referring to Figure 14 it will be observed that as
the teble moves to the right the reverse dog contacts the
reverse lever and a spring 59362 1n the linkage to the bell
crank which operates the reverse valve is compressed slightly.
Then the reverse lever and consequently the reverse valve piston

-22-
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FIGURE 14 (NB3543)

Sectlone through operating levers. See also
Figure 1£2.

shown 1in Pigure 13 1s moved from the left toward the neutral
position. As it does so o0il is drawn in through C-4 from chember
D-2 simulteneously foreing oil out through C-1 againat the
pressure in P-1. Eventuslly a point 1s reached where C-1 and

C-4 beglin to close and C~2 and C-3 to open. Consequently pressure
begins to build up at the left and diminish at the right. Thia
cceurs with the valve near the neutral posltion end, therefore,
with the table decelerating. As the table slows down and stops
the pressure on the spring in the linkege is released allowing
the spring to expend end contlinue moving the valve plston, aided
now by pressure through C-2, to the right. Were it not for oil
being forced out through C-3 into D-1 (and ultimately back into
the reservoir) this sction would occur so suddenly that a decided
shock would result. It is this alternate changing of pressures
in chambers E-1 and E-2 thet mekes this valve unique. The valve
sleeve 55779 1s pressed into end equalized very carefully in the
body 55776.

The piston is sweated to the piston rod which is
latched to esch end of the table snd packed with self-adjusting
chevron peckings. Constant, uniform pressure is maintalned on
these packings by a spring. By rasising the latches at the ends
of the table, the latter 1s disconnected completely in a few
seconds after which it can be lifted from the seddle, or hand
operated entirely independently of the hydreulic system, if desired.
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‘Hend Traverse

The hand table traverse unit consists simply of a
shaft mounted in bell bearings and on which 1s a pinion
meshing with a rack under the table. The unit qn hydraulic
traverse machines is made so an outward pull disengages the
handwheel, allowing it to remain at rest while the table is
traversed by power. This unit is removed by disconnecting
the cep directly back of the handwheel and pulling out the
shaft, pinlon end assembled ball beerings.

cross Peed

The automatic cross feed unit is shown in Pigure 15
Flgure 14 also shows some of the mechanism, especially that
part which may be set to operate at eech alternating or each
consecutive reversal of the teble. If it ls necessary to
remove the unit from the machine, disconnect the feed snd
discharge pipes at the right inside the base. Remove
the cap screws and pull the unit off the front of the saddle
bracket.

The operatlion of this unit 1s simple and needs little
explanation. As the table reverses, the reverse lever swings
through a horizontal arc. To the reverse lever is attached
a cam 59370 (Figure 14) with two high polnts which operate the
valve plston 62175 shown in Section BB of Figure 15. Each time
the valve piston is moved pressure ls admitted back of the
small piston 67464 shown in the large view in the lower left
of the drawing. This pressure moves the piston to the left
against the action of the long spring 58697 untll the opposite
end of the piston strikes the knurled screw 58701. The rack
on the piston rod operates a ratchet which in turn, through
e set of gears, actuates the feed screw. The start-stop lever
58714 throws the pinion 58682 (Figure 16) one way or the ather
to reverse the direction of rotation of the feed-screw or to

make the cross-feed lnoperative.

It is sometimes found that there 1s an apparent oll
leakage arcund the cross-feed handwheel and few operators know
how to correct this condition. Actually the cause is found 1n
a clogged up drain-hole leading from the cheamber 1n back of the
handwheel. Remove the handwheel unit es in the second para-
graph above and remove the cbstructlon with a straw or plpe

cleaner.

Verticel Teed

The vertical feed for the grinding wheel 1s shown in
Figure 18. This also is simple and needs no explanation.
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FIGURE 16 (NB3475)

Feed screw for automatic cross feed assembly
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FIGURE 17 (NE3463)

Hand cross~feed screw assembled in saddle. Wnen a machine
is equipped with automatlc cross-feed this feed screw 1s
replaced by the upper one shown 1n Flgure 16.
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In_the Event of Difficulty

It is often found, especlally among workmen unfem-
1liar with hydrauli¢ machine operation, that any difficulty
causes them to become confused and helpless. Should any
problem with this surface grinder arise, read this booklet
through carefully and in the majority of the cases the remedy
will be found herein. For instance, should the table refuse
to start, the workmen will first aessure himself that the
hydraulle pump motor is running. If it is not, trouble should
be looked for in the motor itself, its wirlng or starting
switch. If the motor is running, trouble should be sought in
the hydraulic line in the shape of a broken hose or loose
connection.

: Using this method of trecking down trouble, the
average mechenic can run and meintain the Surface Grinder
wlth perfect assurance. If, however, a difficulty arises
that does not respond to this treatment, s letter, wire or
phone cell to the compeny's home offlce or one of lts several
branch offices will bring assistaence. To cooperate in this
help which Norton Company 1is glad to furnish, the machine
owner or operator ls asked to give full informatlon as to the
serial number of the machine, when 1t was purchased and full
particulars on the nature of the trouble. Frequently it is
found that difficulties may be settled by correspondence or
over the wire if the machine men is expliclit in his descrip-
tion of his problem, saving the cost of sending & service
men to his assistance.

Form 687 - 2P - 12 - 36 - 1M Printed in U. 5. A.
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Cross Index

of CEL
Part Numbers .

Vertical Wheel Feed

Automatic Cross Feed and Screw
Wheel Spindle, Plain Bearing
Wheel Spindles, Ball Bearing
Hand Table Trav. Unit and QOperating Levers
Operating Levers

Hydraulic Pump

Coolant Pump

Table Dogs

Automatic Table Stop Lever
Table Cylinder

Table Vaive

Wheel Spindle Repair

Plate 1 {SE-521-A)
Plate 2 (SE-533-A)
Plate 3 (SE-523-A)
Plate 4 (SE-525-A)
Pigte 5 {SE-772-A)
Plate § (SE-447-A)
Plate 7 (SE-531-A)
Plate 7 (")

Plate 7 )

Plate 8 (SE-775-A)
Plate 8 (")

Plate 8 "

Fage

Number

65-170 — 189
65-195 — 205
65-206 — 210
65-215 — 220
65-245 — 269
65-275 — 300
65-301 — 306
65-385 — 393
85-400 — 402
65-410 — 417
65-500 — 533
65-534 — 553
65-554 — 593

NORTON Plain Bearing Type

Norton Company recommends that these spindles be returned to
our factory for repair.

Personnel experienced in this particular work and special testing

equipment are avoilable here for this job.

Ball Bearing Type

Boll bearing spindles must be returned to the manufacturer for

repair.




‘. Plate?
‘Hydraulic Pump

Plate 3-Wheel Spindle,

Plain Bearing

Plate 4-Wheel Spindles,

Ball Bearing Plate 1-Vertical

Wheel Feed

Plate 8-Automatic ,"
)

Table Stop Lever Plate 6

Operating Levers

Plate 2-Hand N - .
Table Traverse Unit N B i e stiioned - Plate 7-Table Dogs

_.';,—w.. - —
Plate 8 '

Table Cylinder Plate 2-Automatic

Cross Feed

Plate 8-Table Valve
Plote 7

= Coolant Pump
Plate 9-Automatic P . P\

Cross Feed Screw
Serial

.Number. .~

NORTON'
SEREAL ND. T

6" x 18" Surface Grinder with hydraulic lable traverse, automalic cross
feed, ond wet grinding attachment.

This illustration is designed to provide quick reference to the plate on which
a desired part is to be found.

While the material in this section covers ¢ majority of the arrongements
supplied with these machines, it has not been feasible to attempt coverage of ail.

Where no reference can be found for a desired item, communication of this
is requested, upon receipt of which, all possible information will be sent.
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RPN,

.65-302 Spindle Sheave-vee Belt
\ . ©65-304 \es Beit

|_65-303 Flat Rubber Beit

| _&5- 301 Spindle Puiley
Flat Belt

65- 306 Wheel Spindie-Ball Bearing

‘_&5-305 wheel wn_nn_n._:anmqu_ Mator

MOTOR DRIVEN

WHEEL SPINDLES (BALL BEARING) C

SE-~525-A Plate 4



L_6S 35
L 6$ 535-Hand Traverse Cop
L 65536

65 540-Bell CranK Shoulder Screw
65 541 -Bell Cran®w
34-Hand wheel & Handlie

Ball Bea 13m (Rear)

L 68§ 537-Washer

HAND TABLE TRAV. UNIT

6% 538 -RacK Pinion & Shaft
\Om 539 -Ball Bearing (Front)
65 542 -Bell CranK Pin
6% 543-Shoulder S5crew
\\Om 544 -valve Connectin
65 545-Pin
65 546-Reverse Lever

m Rod

—

/,om. 547 - Reverse
Lever Stud

i
65 mho-,«ox&m:a\ -

65 550-YoKe End Pin~" |
65 551 -Reverse Lever Bearing ey
65 552 -Cross Feed Cam & rq.<§.i\.\. @
65 553 -washer: v
This entire mechanism used for
machines from serial H-5520 (approx.)

OPERATING LEVERS

SE-772-A

Plate 5



/ €5-197 Cotlar(2)
.65-171 Bell Crank
Shoutder Screw

65

LINKAGE *B"
This Linkage used from Machine
Serial H-2200 to H-4475 (Approx)

& 5-171 Bell Crank Shouider Screw

o7 65179 Shoulder Screw._
\Om.v-..ww Ooanﬂn*m:m Rod

77 65-t72 Bell Cronk

.\/\ 65-182 Bell Crank Pin (Volve Sidg)

-

<

T

I
\

65-175

LINKAGE"C”
This Linkage used from Machine
Serial HY476 (Approx)

65-172 Ball Crank
-7 .63-202 Bell Crank Pin
- 65-200 Give -Away Lever

7 65-198 Bushin
£ _B5-199 Lever

96 Connecting Rod s
. 65-174 Yoke End

A 'I.'om|
eS-175% Caom Lever

65174 Yoke End
\mum-NO_ Yoke End Pin

©5-207 Bel Crank
.Ow.NOO CGive-Away Lever
65-198 Bushing —

AN

SN
- 6&5-197 Collar (2) —_
pring 65-199 Lever Spring .

65- 206 Connecting Rod

201! Yoke End Pin 1. - 65-174 Yoke End
- 65-201 Yoke End Pirr

UINKAGE

¢>..
This Linkage used up to Maching Sena

| H-2200 (Approx)

LEVER
tever Replacements jor Machines upto
/ Must be mode
os an assembled Unit-Not a3 detailed
parts. This assembly w:*ﬂ_.n_..oamnoc_n
with ail previous designs.

7
/

/ Serial H-4475 (Approx)

j

Cam |Lever

£5-189 Needle Bearing 2)
£5-183 Reverse Lever Sleeve
&5-187 Pmn

6S-176 Arrow Heod Stud
65-177 Cross Fecd Com Gear
65-178 Cross Feed Cam
65175 Cam Lever

65-18% Reveraz Lever & Handie
65-186 Straight Pin{2). . _. -
6£5-180 Reverse Lever Stud . .. .
©65-188 Reverse Lever Rod
65-181 Dust Sieeve e
6S-184 Reverse Lever Collar
65-170 Reverse Lever mnnljm & ﬂ..::..m

OPERATING LEVERS

SE-447-A

Plate 6



oL

65-392 Extension Hook (4) _. . -
6S5-39 Hook(d) . ... .-

65-390 ..w_vlzmgu PR

m.mow Flexible Metal Hose (2

b

65-388 Relief Valve
65-389 Coupling
65-386 Pump

HYDRAULIC PUM

65-387 Sleeve

65-415 Lever-LH
6S-4i6 Table Stop
6S5-413 Tee Bott-LH

_es-ai7 Table Stop Dog Latch
: o7 63415 tever LH
el 65-413 Tee Boit-LH.

L~

. e5-414 Lever RK.
.~ - - 65-4i2 Tee Bolt-RH.

Y. £S-385 Pump Motor Base
&S5-4ll Table _Uom.r.I P e

65-410 Table Dog-RH - ”

TABLE DOGS

65-400 Coolant Pump " .LA

&£5-401 Pump Brocket -
65-402 1D Water Ho3e . T
3Ply-72"Long

>

COOLANT PUMP

SE-531-A

Plate 7



65 mmh.“./\op/\ﬂ m0nu<4 65 578-Feed n_ﬂuﬂ (L HA
g\-ﬁ\) / 65 579-valve BracKeT
_\ . _
65 555 - Reverse ,\ 65 580-valve GaskeT
vaive PistTon ‘ 65 581 -Backing PioTe .
65 556 - PistTon STop-— s, 65 582-Leatner Cup Packing

- 6S 5813 -fFollower Piaote
6s 557 -Valve Body S 65584 -Self FOO_A_.Dﬁ Nut (21

65585-Cylinder

65 586-Piston Rod
o~ - _6$587-Feed Fipe (RH)
o<~ 65588-0i1 Seal (2

R 7 65589-Cylinder Head (2)

S \\3 590Table Cylinder GasKeTi)
XL 68 §91-Cylinder BracketT (2)

N 65 592-Piston Rod Nut(2)
65 593-0il Seal n_._n:uw_\

Cap (LHI
6S 558-Control Knob n@
65 559 -Pilot Piston /[
65 560 -Control
Valve Splash
Guard (2)

~. 065 563 -Stop
T Screw (2}

Sl 65564 -Spring —~ \
FY ™~ . \ !
RS SR /
» il \\ﬁﬁ.w%me?.mwm. v, gt 3 : /
\\\&%ﬂ_ﬁ.ﬁr \‘\_ — 65 5 omm .Q<0ﬁ_u,mwn s )
PR (@) % U H. 2 b

65 566 - mij_.jm (2)
6% 56 7-PiloT Piston Extension
6% 568 - valve Piston Spool
///Om 569 -vValve Sleeve

6S 570 -0it Pamn
~ 65 571 -Cross Feed Stop Lever
N // ~65 572 -Cross Feed Stop Lever Shaf+
TN\ 6§ 573 -Conmntrol PisTom Sleeave
\ V65 574 -Speed Conmtrol PistTon

) oy 65§ 575 -Control Knob Lever mﬁl]m

6S 561 -Spring Collar_————3\ ", \6S 576 Aligning Arm (L.H.)
65 562-Aligning Arm (RH)__ N6S 577 -ConFrol Knob Lever

AUTOMATIC TABLE STOP LEVERS TABLE CYLINDER & VALVE

jote 8
SE-775-A P



