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Your Marcy Mill is considered the finest possible grinding mill available. As such you will find it is

designed and constructed according to heavy duty specifications, It is designed along sound engineering

principles with quality workmanship and materials used in the construction of the component parts. Your

niques.

\g# Marcy Mill reflects years of advancement in grinding principles, materials, and manufacturing tech-

It has been designed with both the operators and the ercctors viewpoints in mind., Long un-

interrupted performance can be expected from it if the instructions covering installation and maintenance

of the mill are carried out.

- much lighter in construction.

Your Marcy is heavy and rugged.

You may be familiar with installing mills of other desipgns and manufacture

1t should, therefore, be treated

accordingly with due respect for its heavier construction.

THIS MANUAL

The purpose of this manual is to assist you in the
proper installation and to acquaint you a bit further
with the assembly and care of this equipment. We
suggest that these instructions be read carefully
and reviewed by everyone whenever involved in the
actual installation and operation of the mill. In
reading these general instructions, you may at
times feel that they cover items which are elemen-
tary and perhaps not worthy of mention; however in
studying hundreds of installations, it has been
found that very often minor points are overlooked
due to pressure being exerted by outside influences
to get the job done in a hurry. The erection phase
of this mill is actually no place to attempt cost
savings by taking short cuts, or by-passing some
of the work. A good installation will pay dividends
for many years to come by reduced maintenance
cost.

With the modern practice of specialized skills and
trades, there is often a line drawn between respon-
sibilities of one crew of erectors and another,
Actually the responsibility of installation does not
cease with the completion of one phase nor does it
begin with the starting of another. Perhaps a simple
rule to adopt would be "DO NOT TAKE ANYTHING
FOR GRANTED". This policy of rechecking pre-
vionsly done work will help puarantee each step of
the erection and it will carefully co-ordinate and tie
it into subsequent erection work, To clarify or
illustrate this point, take the example of concrete
workers completing their job and turning it over
to the machinist or millwright, The latter group
should carefully check the foundation for soundness
and correciness prior to starting their work.

Sound planning and good judgement will, to a great
extent, be instrumental in avoiding many of the
troublesome occurrences especially at the beginning
of operations. While it is virtually impossible to
anticipate every eventuality, nevertheless it is the
intention of this manual to outline a genecral pro-
cedure to follow in erecting the mill, and at the
same time, point out some of the pitfalls which
should be avoided,

GENERAL

- Before starting the erection of the mill, adequate
handling facilitiecs should be provided or made

available, bearing in mind the weights and pro-
portions of the various parts and sub-assemblies.
This information can be ascertained {rom the draw-
ings and shipping papers.

The gearing, bearings, and other machined surfaces
have been coated with a protective compound, and
should be cleaned thoroughly with a solvent, such
as "Chlorothene', (made by Dow Chemical Co.).
Judgement should be excercised as to the correct
time and place for cleaning the various parts, Do
not permit solvents, oil or grease to come in con-
tact with the roughened top surfaces of the concrete
foundation where grouting is to be applied; other-
wise proper honding will not result.

After cleaning the various parts, the gear and
pinion teeth, trunnion journals and bearings, shaft-_
ing and such, should be protected against rusting
or pitting as well as apainst damage from falling
objects or weld splatter,

All burrs should be carefully removed by filing or
honing.

Unless otherwise arrvanged for, the mill has been
completely assembled in our shop. Before dis-
mantling, the closely fitted parts were match
marked, and it will preatly facilitate field assembly
to adhere to these match marks.

The surfaces of all connecting joints or fits, such
as shell and head flanges, trunnion flanges, trunnion
liner and feeder connecting joints, should be coated
with a NON=SETTING clastic compounid, such as
Quigley "0O-5cal”, or "Termatex' to insure against
leakape and to assist in drawing them up tight. DO
NOT USE WIITE LEAD OR GRIASE,

The mill should rotate in the proper direction. The
mill gear should be lifted by the pinion causing a
downward pressure on the pinion shaft bearing.

Mills are made either right or left "hand". There
are two methods of identifying the "hand' of the
mill,

1. When standing at the feed end of the mill, and

facing the mill, if the mill rotates clockwise, it is
a right hand mill.
wise, it is a left hand mill,

If it rotates counter clock-
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2. When standing at the discharpe end of the mill,

and facing the mill, if the drive is on the right

hand side it is a right hand mill. 1If the drive is
1 the left hand side, it is a left hand mill.

Parts which are affected by the hand of the mill
are easily identified by referring to the parts list.
In general they include the (eeder, feed trunnion
liner, discharge trunnion liner if it is equipped with
a spiral, spiral type helical splitter, and in some
cases the pan liners when they are of the spiral
type. When both right and left hand mills are being
assembled, it is imperative that these parts which
involve hand be assembled in the correct mill,

CONCRETE FOUNDATIONS

Adequate foundations for any heavy equipment, and
in particular Marcy grinding mills, are extremely
important to assure proper operation, The found-
ation should preferably be in one piece, that is,
with a reinforced slab footing (so called "mat'') ex-
tending under both trunnion bearing foundations as
well as the pinion bearing foundation, If possible
or practical, it should be extended to include also
the motor and drive. With this design, in the event
of some movement, the mill and foundation will
tend to move as a unit. ANY SLIGHT SETTLING OF
FOUNDATIONS WILL CAUSE BEARING AND GEAR
MISALIGNMENT, resulting in excessive wear and
higher maintenance costs. It has been found that
concrete foundations on a weight basis should be
at least | 1/2 times the total weight of the grinding
o/ Nill with its grinding media.

Allowable bearing pressure belween concrete {oot-
ings and the soil upon which the foundation rests
should first be considered. The center of pres-
sure must always pass through the center of the
footing, Foundations subject to shock should be
designed with less unit pressure than foundations
for stationary loads. High moisture content in
soils reduces the amount of allowable specific pres-
sure that the ground can support. The following
figures may be used for preliminary foundation
calculations.

BEARING LOAD IN

TYPE OF MATERIAL TONS PER SQ. FT.
Soft Clay 1 -2
Dry Sand 11/2 -31/2
Dry Thick Clay 3-6
Soft Rock 5-9
Gravel and Coarse Sand 7-10
Hard Rock (partially broken) 15 - 20
Hard Rock (slightly broken) 20 - 30
Hard Rock {(in natural surroundings) Up to 200

An accurale determination by experimentation and
close ¢ xam ination should be made to check the
exact soil characteristics.

dortland cement mixed with sand and agureghte in
the proper proportions has come to be standard
practice in making concrete. For pencral reference
cement is usually shipped in sacks containing one
cubic foot of material. A barrel usually holds 4
cubic feet. Cement will deterioratle with age and
will quickly absorb moisture so it should be stored
vl dre place. For hast resnlts the sand and

gravel uscd shonld be carefully cleaned free of
huwmus, clay, vegetal matter, ete,

Concretle may be made up in different mixtures
having different proportions of sand and appregate.
These are expressed in parts -- tor example a
1:2:4 mixture indicates one bag of cement, ¢ cubic
feet of sand, and 4 cubic feet of gravel. We re-
commend a mixture of 1:2:3 for ball mill and rod
mill foundations. The propcr water to sand ratio
should be carefully repulated since excess waler
increases the shrinkage in the concrete and tends
to weaken it even more than a corresponding increase
in the aggregate. Between 5 1/2 to 8 1/2 gallons of
waler to a sack of cement is usually recommended,
the lower amount to be used where higher strength
is required or where the concrete will be subject to
severe weathering conditions.

Detailed dimensions for the concrete foundation are
covercd by the foundation plan drawing submitted
separately, The drawing also carries special
instructions as to the allowance for grouting, slecl
reinforcements, pier bhatler, foundation bolts and
pipes. During concrete work, care should be taken
to prevent concrete entering the pipes, surrounding
the foundations bolts, which would limit the position-
ing of the bolts when erecting the various assemblies.
Forms should be adequately constructed and rein-
forced to prevent swell, particularly where clearance
is critical such as at the drive end where the gear
should clear the trunnion bearing and pinion bearing
piers.

Where a concrete floor slab is adjacent to the mill
foundations, an expansion joint should be used.

For convenience in maintenance, the mill foundations
should be equipped with jacking picrs. These will
allow the lifting of one end of the mill by use of jacks
in the event maintainance must be carried out under
these conditions,

—_
JACKING EXPANSION
FiER T J JOINT /
T - /
WarcH f FOR (LEARANCE

GROUTING

We recommend the use of a non-shrinking grdut,
and preferably of the pre-mixed type, such as
"Embeco", made by the Master Builders Company
of Cleveland, Ohio. Tharoughly clean the top
surfaces of the concrete picrs, and comply with the
instructions of the grouting supplier.

Before grouting the various parts, they should be
carefully leveled and aligned by adequate shimming.

We recommend the following procedure,

1. Fstabhlich vortical avnd horizontal centerline of



' and pincon st

2, Lewel and a'ior the oo "ot bearing assembly
with the motor or reda o maotor assembly,
Precise alignment of «ooopiing himhs and reducer
ascermnbly is covered boooep or e dnstractions,

1, Level and align the troanion bearving sole plates.

4. Tn shimming hetoers 10 conerete and the under-
side of sole plates o o Ctor e heavy shims,
about 1/2" ta 1" thicl, 1 otndine on variation in
the rouph surlaces of 1l e rete, These original
shims shonld be set on oo 1o Lever ol grouting and
leveled both Tongitad oottt o b baterally, These

shims should be located e ent to the foundation

balts, on the corntes Tioe, and ot as many ather
places so as o be spaced v tin ther apart than about
18", Detormine ewact lar tion of shitn by inspection
of the constructian ob the nnderside of the sole
plate or base, These shan. ~houl ! be about 4" to

f' wide. and should et the tull width of the sole
]

plate or bhase.
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Typical pinion bearing installation before grouting,

apgainst the effects of this, we recommend that the
trunnion bearing sole plate be crowned so as to be
higher at the center line of the mill., This is done
by using a higher shim at the center than at the ends
and tightening the foundation bolts of both ends.

This crown shauld be between . 002" and . 003", per
foot of length of sole plate. For example, if the
sole plate is about 8' long, the crown should be
L0166 and L 024",

between

LeneTH OF Sote PLATE

—a

&

CRO WA

After all shimming is completed, the sole plate and
bases should be grouted in position, Grouting should
be well tamped and should completely [ill the under -
side of the sole plate and bases. DO NOT REMOVE
THE SHIMS AFTER OR DURING GROUTING, When
the grout has hardened sufliciently it is advisable
to paint the top surfaces of the concrele so as to
protect it against disintegration due to the absorption
of oil or grease.

If it is felt that sufficient accuracy
trunnion bearing picrs cannot be
recommend that the prouting of the
the trunnion bearing opposite

in level between
maintained, we
sole plate under
the gear end be delayed
until after the mill 1s 1n place. way, the
adjustment by shimming at this end can be made
later to correct {or any inclevation, De-
pending on tocal e hhmatic conditions, two to seven
days should he allowe
set,

In this
crrors
d for the pronting to dryv and
before painting or applying further loads to the
piers,

PINION BEARINGS

Pinion bearings are provided of either the sleeve
Twin bearing construction
or a cast

Lype or anti-friction type,
mav nse either individual sole plates



common sole plate. The unil with a4 conimon sole
plate is completely assembled in our shop and is
rcady for installation. Normal inspection and
cleaning procedure should be lollowed. Refer
to the parts list for general assembly, These units
are to be permanently grouted in position and, there-
sre, care should be taken to assure correct align-
nent,

TRUNNION BEARINGS

The trunnion bearing assemblies can now be mounted
on their sole plates. If the bearings are of the
swivel type, a heavy industrial water-proof grease
should be applicd to the spherical surfaces of both
the swivels and the bases. Move the trunnion
bearings to their approximate position by adjustment
of the set screws provided for this purpose.

SHELL AND HEAD LINERS

Grate discharge heads for ball mills are completely
assembled in the shop, with grates, clamp bars,
pan liners, and center discharge liners in place.

Depending upon available handling facilities, the
head or shell can be lined separately in a repair bay,
or alter assembly of the mill proper in the trunnion
bearings. .

In the case of ball mills, all internal wearing parts
will pass through the manhole, wherecas in the case
of open end rod mills they will pass through the
discharge trunnion opening. | When lining the shell,
start with the odd shaped peices around the man-
hole opening if manholes are [urnished.] Rubber shell
iner backing should be used wi 1l cast type
rod mills shell liners. If the shell liners are of the
step type, they should be assembled.with the thin
portion, or toe, as the leading edge with respect to
rotation of the mill. -

DIRECTI0M 0F RoratioN

If the liners are of a special directional type, or

in any other way complicated, a separate layout

drawing is submitted with the other drawings of the ‘

“mill. !

T
Lorain liners for the shell are provided with special
round head bolts, with a water proof washer and nut.
All other cast type liners for the hecad and shell
are provided with oval head bolts with a cut washer
/ nd nuts.E]xcept when water proof washers are
wafised, it i$Tadvisable to wrap four or five turns of
candle wicking around the shank of the bolt under
the cut washer.] Dip the candle wicking in white
lead. All lineT bolt threads should be dipped in
graphite and oil before assembly. All liner bolt

Pa e B

euts should be Ginnly tightened by use of a pipe
extension on i wrench, or better yet, by use of a
torque wrench,  ‘The holt heads should be driven
firmly into the bolt holes with a hammer.

In order to minimize the effect of pulp race, we
recommend that the spaces between the ends of the
shell liners and the head liners or grates be filled
with suitable packing., This packing may be in the
form of rubber belting, hose, rope or wood,
MOUNTING THE MILL PROPER

Il adequate overhead crane facilities are available,
the heads can he assembled to the shell with the
flange connecting bolls drawn tightly. Furthermore,
the liners can be in place, as stated above, and the
gear can be mounted, as covered by separate in-
structions. Then the mill can be taken to its loca-~
tion and set in place in the trunnion bearings.

If on the other hand the handling facilities are
limited it is recommended that the bare shell and
heads be asscmbled together in a slightly higher
position than normal. After the (lange bolts are
tightened, the mill proper should be lowered into
position. Other intermediate methods may be
used, depending on local conditions.

In any event, just priotr to the lowering of the mill
into the bearings the trunnion journal and bushing
and bascs should be thoroughly cleaned and greased.
Gare should be taken not to foul the teeth in the
gear or pinion. Trunnion bearing caps should be
immediately installed, although not necessarily
tightened, to prevent dirt settling on the trunnions,
The gear should be at least tentatively covered for
protection.

TRUNNION BEARING SEALS

If oil or grease scals are supplied for the trunnion
bearings, they should be uncoiled and allowed to
warm up to rooin temperature so that they assume
their approximate curvature before assembly.

IMPORTANT. Unless the millwright or operator
is familiar with this type of seal, there is a ten-
dency to assume that the oil seal is too long be-
cause of its appearance when held firmly around
the trunnion, It is not the function of the brass oil
scal band to provide tension for effective sealing,
This is accomplished by the garter spring which is
provided with the oil seal.

7.

Q

CORRECT INCORRECT

Therefore, we strongly recommend that the length
of these brass oil secalbands not be altered, and



furthermore, that caution be used before cutting
the rubber oil seal to lenuth, :

Assemble the oil seal with the spring in place, and
with the split at the top. Encircle the oil seal with
the band, keeping the blocks on the side of the bear-
ing at or near the horizontal center line so that
when in place they will fit between the two dowel
pins on the bearing, which are used to prevent
rotation of the seal,

Moderately tighten up the cap screws at the blocks,
pulling them together to thus hold the seal with its
spring in place. [f the hlocks cannot be pulled
snuppely together, then the oil seal may be cut
accordingly. Qil the trunnion surface and slide the
entire seal assembly back into place apainst the
shoulder of the bearing and finish tightening. Install
the retainer ring and splash ring as shown.

SeLir RETWNER RiNG

g
i _/{/ RuBBER Sear.

WITH SPRING JEAL
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Y
-TRUNNION

TRUNNION LINERS

In most cases the trunnion liners are already
mounted in the trunnions of the mills. I not, they
should be assembled with attention being given to
match marks or in some cases to dowel pins which
are used to locate the trunnion liners in their proper
relation to other parts,

FEEDER

If a scoop feeder, combination drum scoop feeder
or drum fceder is supplied with the mill, it should
be mounted on the extended flange of the feed trunnion
liner, matching the dowel pin with its respective
hole. The dowel pin arrangement is provided only
where there is a spiral in the feed trunnion liner.
This matching is important as it fixes the relation-
ship between the discharpe from the scoop and the
internal spiral of the trunnion liner. Tighten the
bolts attaching the feeder to the trunnion liner
evenly, all around the circle, secating the feeder
tightly and squarely on its bevelled seat, Check the
bolts holding the lips and other bolts that may re-
quire tightening, The ""beveled seat” design is used
primarily where a (eeder is provided for the trun-
nion to trunnion liner connection, and the trunnion
liner to feeder connection. When a {eeder is not
usced these connedting joints are usually provided
by a simple cylindrical or male and female joint.

If A spout feeder is to be used, it is generally sup-
plied by the user, and should be ‘mounted indepen-
dently of the mill,  The spout should project inside
the feed trunnion liner, bul must not touch the liner
or spiral,

FEED BROX

Ordinarily the feed box for a scoop feeder is de-
signed and supplied by the uscr. The feed box
should be so constructed that it has at least 6"
clearance on both sides and at the bottom of the
scoop. This clearance is measured from the out-
side of the feed scoop.

The feed box may be constructed of 2'" wood, but
more often is made of 3/16" or 1/4" plate steel
reinforced with angles. Inthe larger size mills,
the lower portion is sometimes made of concrete.
Necessary openinpgs should be provided for the
oviginal feed and the sand returns from the classi-
fiers when in closced circuit,

Horizontal and vertical joints should be provided
for maintenance of the feeder. These joints should
be designed with consideration for hecad room and
accessibility.

GEAR GUARD

A plate steel pear guard is furnished with the mill
for safety in operation and to protect the gear and
pinion from dirt or grit. As soon as the gear and
pinion have been cleaned and coated with the proper
lubricant, the gear guard should be assembled and
.set on its foundation.

DISCHARGE HOUSING

Most Marcy Rod Mills are provided with a discharge
housing mechanism mounted independently of the
mill. This unit consists of the housing proper, plug
door, plug shaft, arm, and various hinge pins and
pivot and lock pins. The door mechanism is extra
heavy throughout and is subject to adjustment as
regard location, Place the housing proper on the
foundation, level with steel shims and tighten the
foundation bolts. The various parts may now be
assembled to the housing proper and the door plug
can be swung into place, securing it with the neces-
sary lock pins,

After the mill has been completely assembled and
aligned, the door mechanism centered and adjusted,
and all clearances checked, the housing base can be
grouted. The unit should be so located both ver-
tically and horizontally so as to provide a uniform
annular opening between the discharge plug door
and the head liners.

T his space should be between 1" and 1 1/2' to
provide for adequate discharge and at the same
time to prevent agamst rod ends becoming entangled
at this point,

In some cases because of space limitation, economy
reasons, etc., the mill is not equipped with separate
discharge housing. In such a case, the open end
low discharge principal is accomplished by means of
the same size opening through the discharge trunnion
but with the plug door attached to lugs on the head
liner scgments or lupgs on the discharge trunnion
liner proper. In still other cases, it is sometimes
effected by means of an arm holding the plug and
mounted on a ¢ross member which is attached to
the bell of the discharge trunnion liner, In such
cases as these, a light weight sheet steel discharge
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housing is supplicd by the nser 1o .« cammordate the
local plant layout in conjunction with the discharge
launder.

LUBRICATION

RUNNION BEARINC { UBRICATION, For the
targer mills with trunnion bearings provided with
oil seals, we recommend [lood oil tubrication, This
can be accomplished by a centralized system for two
or more mills, or by an individual system for each
mill. We recommend Lhe individual system for
each mill, exceptl where six or more mills are
involved, or when economy reasons may dictate
otherwise.

In any event oil flow to each trunnion bearing should
be between 3 to 5 gallons per minute. The oil
should be adequately filtered and hcaters may be
used to maintain a temperature which will provide
iproper filtration and maintain the necessary vis-
cosily for adequate flow. The lines leading (rom
the filter to the bearing should be of copper tubing
or pickled piping. The drain line leading from the
bearings to the storage or sump tank should be of
adequate size for proper {low, and they should be
sel at a minimum slope of 1/4" per foot, perferably
1/2" per foot. Avoid unnccessary clbows and fittings
wherever possible. Avoid bends which create traps
and which might accumulate impurities. All lines
should be thoroughly cleaned and flushed with a
solvent, and then blown free with air, before oil
is added.

It is advisable to interlock the oil pump motor with
ye mill motor in such a way that the mill cannot be
tarted until after the oil pump is operating. We

recommend the use of a non-adjustable valve at each

bearing to prevent tampering,

The smaller mills, which are not generally provided
with oil seals, may be lubricated by means of drip
oil or brick grease,

When using the drip oil system it is advisable to
place wool yarn or waste inside A canvas porous
bag to prevent small piecces of the wool being drawn
down into the trunnion journal. If brick grease is
used, care should be taken in its selection with
regard to the range of its effective temperature. In
other words, it should be pointed out that brick
prease is generally desipned for a specific tem-
perature range. Where the bearing temperature does
not come up to the minimum temperature rating of
the brick grease, the oil will not flow (rom it, and
on the other hand il the temperature of the bearing
exceeds the maximum temperature rating of the
brick erease, the brick is subject to plazing; there-
fore, blinding off of the oil. This brick should be
trimrmed so that it rests [reely on the trunnion
journal, and does not "hang up', or bind on the sides
of the grease box.

When replacing the brick grease, remove the old
grease completely. Due to the extended running
ime of brick grease, there is usually an accumula-
ion of impurities and foreign matter on the top
surface, which is detrimental to the bearing.

During the breaking-in period, that is, during the
first few weeks of operation it is advisable to

aee R

siupplement brick grease with the oil dyip system,
until the bearing temperature has been stabilized,
PINION BEARING LUBRICATION, Where anti-
friction bearings are supplied, they are adequately
senled for either grease or oil lubrication, If a
{lood system is uscd (or the trunnion bearings and
it is adequately filtered, it can then be uscd for
pinion bearings with the same precautions taken as
mentioned above, with a flow of 1/2 to 1 1/2 gallons
per minute to each bearing.

Where pinion bearings of the sleeve type are sup-
plied with the mill, these are lubricated by ring or
chain oiling, and oil pauges are supplied to indicate
the proper level of oil.

GEAR LLUBRICATION, There arec many pood gear
lubricants on the market, but we recommend the use
of one of the Crater Compound types.

These lubricants can be applied by hand, bul we
highly recommend some Lype of spray syslem,
whether it be automatic, sermi-automatic or man-
ually operated, It has been found that it is best to
lubricate gears frequently with small quantities.

COUPLING AND GFAR REDUCER | UBRICATION,
Instructions covering these items are covered by
separate pamphlet.

Refler to page 12 for Lubrication Chart.

STARTING THE MILL

Start the lubrication system and run it for about
ten minutes, adiusting the oil {low at each bearing.
Check all of the bolts and nuts on the mill for
tightness and remove all ladders, tools and other
obstructions prior to starting the mill.

Before starting the mill, even thouph it is emply, we
recommend that it be jopged one or two revolutions
for a check as to clearance of the gear and its
guard, splash rings, etec. The trunnion journal
should also be checked for uniform oil (ilrn and for
any evidence ol foreign material which might man-
ifest itself through the appearance of scratches on
the journal. If there are any scratches, it is very

possible that some foreipgn material such as wela
splatter may have been drawn down into the bushing,
and can be found imbedded there. These particles
should be removed beflore proceeding further.

If everything is found to be satisfactory, then the
mill should be run (or ten to fiftecen minutes, and
stopped. The trunnion bearings should be checked
for any unduce tempaerafure and the gear prease
pattern can be observed {or unilormity which would
indicate correct alignment.,

If everything is clear, the mill can be run for from
six to eight hours, observing any abnormal reactions
at the trunnion bearings, pinion bearings, and pear
and pinion mesh,

It should be noted that with an emply mill the re-
actions and operating characteristics of the bearings
and gearing at this point are somewhat different than
when operating with a ball or rod charge. Gear



noises will be prominent and same vibration will
accur due to no load and normal back-tash, Iurther-
more, it will be found that the mill will continue to
rolate for some time after the power is shul offl.
Safety precautions should therefore be ohserved,
and no work shauld be done on the mill until it has

come 1o a complete stop.

We have now reached the point where a hall ball or
rod charge can be added, and the null run for another
Gix to aipght hours, feeding approximaltely hall the
anticipated tonnage,  The mill shonld pow he stopped,
and Uie gear prease pattern chedled, and pear and
pinion mesh corrected, if necessary, according
tp separate inslruclions,

By this time it will probably he evident that some
of the bolts, particularly the shell Tiner bolts, have
hecome loosened. They should be thoroughly

tightened again,

Be sure to check those bolts and nuts which might
not manifest looseness by leakage, 'These would
include gear and {lange conncctine bolts, trunnion
connecting holts and studs.

Where bolt leakage might foul the gear or bearings,
stop the mill at once and take the necessary corvec-
tive steps including cleaning all pulp or sand from the
vital parts,

The full charge of balls or rods can now be added, as
well as the full amount of feesd, and after a run of
ahout four te six days, ALL BOIL.'TS SHOULD AGAIN
BE RETIGHTENED, and the pear and pinion checked
again, and adjusted if necessary,

Where "starting jacks' are providerd for the trunnion
bearings of the larger sized mills, they should be
filled with the same oil that is used for the lubrica-
tion of the trunnion bearings., Delore starting the
mill they should be pumped so0 as to insure having
an oil film between the journal and the bushing.
RELINING THE MILL

When relining any part of the mill, clean away all
sand from the parts to he relined hefore pulling
in the new liners. For the head liners and shell

liners you may then proceed in the same manner
used at the time of the initial assembly.

The above is a Marey Ball Mill head with discharee

prates, side clamp bars, end elamp hars, and

center discharge liners in place.,

GRATE DISCHARGE THEAD

Before relining the prate type dischavge head,
it is advisable ta refer Lo the assembly drawings
and the parts list,

Because of such limitations as the size of the man-
hole opening, and [or various other reasons, it
will be found that the center discharge liner and
cone desipns vary., The cone may be a scparate
picce or interral with either the Lrunnion liner, or
the center divcharpe liner. PFurthermore, it will
he found in same milts that the centler discharge
liner is held by bholts throupgh the discharge head,
whereas in other cases it depends upon the clamping
effect of prates to hold it position. Inany event,
the primary thing to remember in assembling the
discharpe grate head parts is the fact that the grate
should be first drawn up tightly towards the center
discharpe liner by adjusting the grate set screws
located at the periphery of the discharge head, This
adjustment should he carrvied oul in progressive
steps, alternating at aboul 1807 ir possible and in
such a manner that the center discharge liner does
not become dislodged from its proper position at
the center of the mill. These grate scl serews
should be adjusted with the side clamp bar bolts
loosened. After the grates have been completely
tiphtened with the set screws, check [or correct
and uniform position of each pgrate section, 'The
side clamp bar holts may now be tightened, again
using an allernate process. This should resull in
the side clamp bars {irmly bearing against the
The side clamp bars
should not bear against the lifter liners.

beveled sides of the grates.

When new pan liners are installed, they should he
grouted in position so as to prevent pulp race in the
vold space between the dischavge head and the
pan liner. Another good method of preventing this
pulp race is the use of the sponge rubber which can
be cermnented in place.

MISCELILANEOUS

in order to avoid over-
looking hoth ohvinus and obscure installation details,
This is
particulav!y recommended for multiple mill in-
stallations where it is difficult to control the dif-
[erent phascs af installation for each and every
mill, Such a cheelk list can be modeled after the
following:

After the mill is erected,

we recommoend the nse of @ cheek list,

No. 1 - Connecting Bolts drawn tight,

A, Tlead and Shell {lanee bolts,
B. Gear Connecting bolts,

(4%,

No.

- Trunnion studs or bolts drawn up tight.

No. 3 - I'runnion liner and feeder connecting

Liolts or studs drawn up tight,

No, t - Feeder lip bolts tightened.
No, &5 - Liner bolts drawn up tight,
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No. 6 - Gear.

A. Concentric

B. Backlash

C. Runout

D. Joint bolts drawn up light,

7 - Coupling and Drive alignment and lu-
brication.

8 - Bearings and Gearing cleaned and lu-
bricated.

No.

9 - Lubrication system in working order
with automatic devices including alarms
and interlocking systems.

No.

We further recommend that during the first thirty
to sixly days of operation, particular attention be
given to bolt tightness, foundation settlement and
condition of the grouting. We supgest any unusual

occurrence be recorded so that should trouble

develop later there may be a clue which would
simplify diagnosing and rectifying the situation,

As a saflety precaution, and in many cases in order
to comply with local safety repulations, puards
should be used to protect the operators and mech-
anics from contact with moving parts. However,
these guards should not be of such a design that
will prevent or hinder the closc inspection of the
vital parts. Frequent inspection should be made
at regular intervals with particular attention being

aiven to the condition of the wearing parts in the -
‘ ull,

In this way, you will be better able to antici-
~‘{atc your needs for liners and other parts in time
to comply with the current delivery schedules.

When ordering repair or replacement parts for
your mill, be sure to identily the parts with the
number and description as shown on the repair
parts list, and specify the hand and serial number
of the mill.

By following the instructions outlined in this manual,
mechanical malfunctions will be eliminated. How-
ever, inadvertent errors may occur even under.
the most careful supervision. With this in mind,
it is possible that some difficulties may arise.
Whenever any abnormal mechanical reactions are
found, invariably they can be attributed to causes
which though sometimes obvious are often hidden.
We sight herewith the mosl common problems, with
their solutions.

No. | - GEAR AND PINION VIBRATION,

Cause A - EXCESSIVE BACKLASH. Move mill
gear toward the pinion and check for proper backlash
per separate instructions.

Cause B - INSUFFICIENT BACKILASH, Move the
1ill gear away from the pinion and check for proper
Wacklash per separate instructions.

Cause C - OUT OF LEVEL. Realign the gear
and pinion by the use of shimming between the
trunnion bear ing base and the sole plate at the
low end.

| ST ve

Cause. D - NO LOAD. Vibration under these con-
ditions is a natural consequence as expliined in the
information under the paragraph entitled “Stprting

the Mill', :

No. 2 - EXCESSIVE TEMPERATURE OF TRUNNION
BEARING.

Cause A -~ GROUT DISINTEGRATION, Very often
when the grouting is nol up to specification the
vibration from the mill tends to disintegrate the
grouting. In most instances the disintegration
starts between the sole plate and the top surface of
of the grouting near or at the vertical center line
of the mill. As this continues, the weipht of the
mill causes the sole plate and Ltrunnion bearing
base to bend with a resultant pinching action at the
side of the bearing near the horizontal center line
of the mitl. This pinching will cut off and wipe
the oil film from the journal and will manifest
itself in the same manner as if the lubrication
supply had heen cut off. If the grout disintegration
is limited to about . 050" and does not appear to be
progressing further, the situation can be corrected
by applying a corresponding amount of shimming
between the trunnion bearing base and the sole
plate near the center tine of the mill in such a
fashion that the trunnion bearing base has been
returned to its normal dimensional position. I[, on
the other hand, the grouting is in excess of . 050" and
appears to be progressing further, it is advisable
to shut down operations until the sole plate has been
regrouted.

Cause B - HIGH SPOT ON THE BUSHING. While
all Marcy Mill bushings are scraped in the shop
to fit either a jig mandrel or the head proper to
which it is to be fitted, nevertheless there is a
certain amount of seasoning and dimensional change
which goes on in the type of metals used. There-
fore if high spots are found, the mill should be
raised, the bushings removed and rescraped. Bluing
may be used to assist in detecting high spots,

Cause C - INSUFFICIENT OIL FLOW, Increase the
oil supply if it is a flood oil system. If brick grease
is used, it is possible that the particular grade of
brick may not be applicable to the actual bearing
temperature., Refler to the remarks in this manual
under the paragraph entitled " Lubrication'.,

Cause D - EDGE LOADING ON RIGID BEARINGS,
This quite obviously must be rectified by the use of
shimming between the trunnion bearing base and
the sole plate.

Causc E - EXCESSIVE RUBRING ON THE SIDE OF
THE BUSHING. 'This comes aboul due to the im-
proper setting of the bearings in the longitudinal
plane, In some cases, particularly on dry prinding
or hot clinker grinding mills, the expansion of the
mills proper may account for this condition. In
any event, it can be remedied by re-adjusting the
bearing base on the sole plate longitudinally at
the end opposite the drive.

Cause F - IMPURITIES IN THE OIL SYSTEM,
Check the filter clement and replace if necessary.
Also endeavor to determine the source of entrance
of this foreign material getting into the oil supply.



Lubrication Chart

The following chart gives some of the lubricants as recommended by five of the principal lubricant suppliers.

B2 L E.l: el ﬁ.(wﬁ foev 4 B b o ke B ol (!

Method of
Application

Part to be
Lubricated

Trun. Brgs.|Flood-Circ.

Waste Packed 8 . .
. classed as turbine oils.

Grease Pocket 4
' brand recommendations -

Pinion Brgs.

100°F., which is rust and oxidation inhibited.

Anti-friction|Oil “Macoma Oil 72 | Mobil Vactra Oil AA | Stanoil Industrial Oil No. 75

Grease Alvania E.P.G. | Mobilgrease BRB Stanobar Grease No. 2

Ursa Oil Heavy Duty

SAE 40

Regal Starfak 2

For recirculating oil systems, use oil with a viscosity of 750-55U at
These oils are generally

Contact your lubricant supplier for name

No, 17-HD or 18-HD

Anti-friction

Gears Hand
: . Compound F No. 8X
.Spra_v @ Calumet Compound No, 49X

Mobil Dorcia No. 150
. . or 99X :,

Crater 2X Fluid or
Crater 5X Fluid

Grease 2 No. 1 Com position # 5
-} Sleeve Type [Ring-Chain Vitrea Oil 33@ Mobil Vactra Oil, Inoil Industrial Qil No. 31 Aleph OQil No. 18-HD
Oiling Heavy - Medium
Cardium Mobil Dorcia No. 150 Calumet Viscous Lubricant Crater 2X Liquid Gear

Compoasition

Liquid Gear
Composition

(D A Corresponding grade of Shell CARNEA Oil may be used.
@ Consult local representative for spray lubricant.

@ Pack with Texaco Wool Yarn Grease and lubricate with
Texaco No. 747 Electric Car Oil; Summer.

(® Applied by Whitmore Fluid Lubricant Applicator.

@ The Taurak Number (200, 250, 300) indicates the relative
skin or surface temperatures.

The above chart should be used as a preliminary guide, since it lists those products which are generally available.

There are many more lubricant suppliers, such as E, F. Houghton and Co., or Lubriplate Division of Fiske Bros,

Refining Co. In making your final selection of lubricants, you should consider the actual plant conditions as well as the

standardization of lubricants, New and improved lubricants are being marketed, and we, therefore, suggest that you consult

your local suppliers,
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