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WILLIAMS
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TELEX N, 44.7133
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CRUSHERS
GRINDERS
SHREDDERS
CONVEYDRS
DRYER MILLS

AIR SEPARATORS

ST. LOUIS, MO, U.S.A. 63102

WILLIAMS MODEL 40GA
IMPACT DRYER MILL.

FOR

WILLIS & PAUL GROUP

66 FORD ROAD

DENVILLE, NEW JERSEY 07834

AES THAMES, INC.

THAMES COGENERATION PLANT
MONTVILLE, CONNECTICUT

P.0. 008742-018HL

EQUIPMENT LIST

SERIAL No. SHOFP ORDER

40 GA IMPACT DRYER MILL
40 GA IMPACT DRYER MILL
4 FT. SPINNER SEFPARATOR
4 FT. SPINNER SEFPARATOR
6MBTU OIL FIRED AIR HEATER
SMBTU OIl. FIRED AIR HEATER
MODEL "E"™ LUBRICATION UNIT
MODEL "E"™ LUBRICATION UNIT

18555
18560
18556
18561
18557
18562
18558
18563

871448
871448
871449
871449
871450
871450
871451

871451

CRUSHERS, GRINDERS, SHRERDERS, PULVERIZERS, ROLLER MILLS, DRYER MILLS, AIR SEPARATORS, ACCESSORIES



WILLIAMS PATENT CRUSHER & PULVERIZER CO.
. 2701 NORTH BROADWAY, ST. LOUIS, MO. 63102

CONTENTS

DRYER MILL INSTRUCTIONS

SAFETY PROCEDURES 83-936
LUBRICATION, INSTALLATION & OPERATION INSTRUCTIONS 756-R|
WILLIAMS #! BUILD-UP ROD 768
WILLIAMS 2 HARD SURFACE ROD 769
WILLIAMS VENTURI DRYER MILL 959
PARTS DRAWING IMPACT DRYER MILL S 7J-E-9116
PARTS LIST IMPACT DRYER MILL ROTOR 7J-B-5184
ROLLER BEARING - INSTALLATION, OPERATION, glIR
LUBRICATION AND SERVICE
PARTS LIST: 5" MODEL "O" CLOSED END 61 J-B-5459
TAPER BORE BEARING
PARTS LIST: S MODEL "QO" OPEN END 61J-B-305|
TAPER BORE BEARING

@ FARTS DRAWING: DOUBLE FLOP GATE FEEDER 7J-D-10828
DIMENSION DRAWING-40GA. IMPACT DRYER MILL 7H-E- 10067
CRUSHER FOUNDATION 902
DRYER MILL DRIVE GUARD LAYOUT SKDA2-2-88
DIMENSIONS 4 FT. SPINNER SEPARATOR S2H-D-9934
INSTRUCTIONS: SPINNER SEPARATOR 982
4 FT. SPINNER DRIVE ASSEMBLY AND DETAILS 52-E-9696
PARTS LIST-SPINNER SEPARATOR 52J-B-5348
PARTS LIST-SPINNER SEPARATOR GEAR BOX I55J4-D~ 10250
QUADRA-KEY PULLEY INSTRUCTIONS & SERVICE INSTRUCTIONS 716
GERBING MODEL 3B MOTOR BASE A-20721-2
GERBING MODEL 2907 QUADRA-KEY DIMENSIONS A-B0008
GERBING COMPANION SHEAVES 35-140
GERBING VARIABLE SPEED V-BELT 2926V966
MODEL “E"™ LUBE UNIT (AIR TO OIL HEAT EXCHANGER) i41-E-10114
DIMENSIONS - SHP SPINNER DRIVE MCTOR M3523
DIMENSIONS - I1HP LUBE UNIT MOTOR M3523

@ OTOR DATA SHEETS [HP AND SHP 300887
MOTOR INSTALLATION, OPERATION, AND MAINTENANCE IMD 1000
INSTRUCTIONS

SIEMENS - HORIZONTAL INDUCTION MOTOR PARTS LIST IMD|OOI



WILLIAMS PATENT CRUSHER & PULVERIZER. CO.
. 2701 NORTH BROADWAY, ST. LOUIS, MO. 83102

CONTENTS

BMBTU/HR AIR HEATER

DIMENSIONS-6MBTU/HR DIRECT FIRED AIR HEATER
FINAL ASSEMBLY B514-8A-SN BURNER PACKAGE
MAIN AIR, ATOMIZING AIR, PILOT AIR DETAILS
FUEL TRAIN DETAILS
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D26-2746
D26-2748
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SAFETY PROCEDURES
FOR OPERATION OF
e  WILLIAMS EQUIPMENT

o WILLIAMS PATENT CRUSHER & PULVERIZER CO., INC.

2701 North Broadway < St. Louis, Missouri 63102-1597, U.S.A.



GENERAL SAFETY PROCEDURES FOR OPERATION OF
WILLIAMS EQUIPMENT

Because each installation of Williams Equipment involves different uses and con-
siderations it must be understood that these safety instructions are general in nature
and that each specific instaliation must be reviewed by the owner or plant manage-
ment to insure maximum safety precautions. It is the responsibility of the owner
or plant management to provide complete safety instructions and procedures for
the operation of all Williams equipment, which their personnel will be involved with
in the performance of their duties, and to see that all the necessary precautions
are foilowed. AH personnel who will be invaived in the operation or servicing of
Williams equipment must be properly trained in the operation and servicing of such
equipment and must be fully familiar with these general safety procedures and the
safety precautions attached to the Williams equipment.

HAZARDOUS MATERIALS WARNING

OVERSIZE OR THE WRONG TYPE OF MATERIAL FED INTO A MILL CAN CAUSE
SERIQUS PERSONAL INJURIES AND PROPERTY DAMAGE, INCLUDING DAMAGE
TO THE EQUIPMENT ITSELF.

No explosive, flammable or similar hazardous material is to be fed into any operating
Williams equipment under any circumstances.

If there is any possibility that hazardous material could be accidentally overlooked
by the personnel feeding the Williams equipment, the owner must provide suitable
protection such as listed below or mandated by Federal, State or Local regulations.

A) Inert gas atmosphere in system.

B} Explosion vents for Williams equipment and building housing the equipment.
C) Explosion suppression system.

Dy Operators station protected by blast panels and shielding.

E) Water deluge system for fires.

Heat and sparks generated during the operation of some Williams equipment can
cause combustible materials to ignite unless precautions are taken by the owners.

1) When personnel are working inside the mill or near the rotor the power to the
driver shall be de-energized and locked out with an approved safety tag on the
controls or starter.

2) Never enter or service equipment through the conveyor, feed hopper, or
discharge opening.

3) Only the specified size and type material which the mill was designed to
handle shall be fed into the mill.

4) The inherent ballistic action of the grinding operation can cause pieces of the
material being processed to be thrown out the feed or discharge openings and
injure personnel in the vicinity. It is the owner's responsibility to provide and
maintain proper screens and shrouds at all the mill openings to contain the
material being processed inside the hopper or mill.

FORM 936



6)
7

8)

9)

NEVER ALLOW PERSONNEL TO STAND IN LINE WITH CR IN THE IMMEDIATE
VICINITY OF THE FEED OR DISCHARGE OPENING OF A MILL OR SHREDDER
WHILE MATERIAL IS BEING PROCESSED.

5) All personnel in the vicinity of an operating mill must wear a hard hat and
safety glasses in addition to any special clothing or protective equipment
the particular installation may require.

NEVER OPERATE A MILL FASTER THAN THE DESIGN SPEED.

Bafore starting the equipment for the first time and for normal daily operation
the following precautions should be followed:

A) Check to see that all alarm signals and emergency devices are function-
ing properly.

B) All access doors, covers, or inspections ports are closed and securely
fastened in place.

C) Infeed conveyors or chutes cleared of all materials that could enter
grinding chamber until the rotor attains operating speed.

D) Make a daily inspection of the rotor condition before the start of opera-
tions noting any badly worn or broken items that could fail and replace them
before using the mill.

E} All protective covers or guards on the drive connection and flywheel or shaft
end are fastened properly in place.

F) The mill is empty and clear of all debris or product so the rotor is free to
turn without interference and the hammers can swing on their pivots.

G) AIll personnel are clear of any moving parts and positioned at their
assigned operating stations.

NORMAL OPERATING VIBRATION AND WEAR CAN CAUSE BOLTS TO
LOOSEN AND ALLOW COMPONENTS TO FALL OFF THE MILL CRINTO THE
ROTOR UNLESS A REGULAR REVIEW OF THE MILL IS MADE BY OPERATING
PERSONNEL TO TIGHTEN ANY LOOSE BOLTS.

Should the rotor become jammed or the feed chute plugged do not attempt
to clear the chute or open the cover while the rotor is turning and the power
is connected. Before any service operations on the mill, de-energize the driver
and wait until all rotor movement has ceased. If entry to the rotor area is made,
after the power is locked off and the rotor movement has ceased, care should
be taken to secure the rotor from turning because the rotor could turn if
stepped on or physically pushed thereby causing swing hammers to fall and
strike the rotor, or anyone in the viginity.

The above list is not intended to include all precautions that can be taken to insure
safe operation of Williams equipment, but to supplement any existing ordinances,
applicable regulations and specific safety instructions by the owner or plant manage-
ment for the particular application of the Williams equipment.

These satety instructions should be framed and posted in all operating locations
where personnel are stationed.
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Y _CRUSHERS SHREDDERS ™ GRINDERS {

Oldest and largest manufacturer of hammer mills in the world
2701 North Broadway . St. Louis, Missouri 83102, US.A.

INSTRUCTIONS FOR
WILLIAMS HAMMER MILLS

This pamphlet is intended to serve as a guide for installation, operation, and maintenance of your
Williams Hammer Mill Equipment. This pamphlet refers to hammer mills, rigid arm hammer breakers
and shredders, rotating ring crushers, and all similar rotating Williams grinders, hogs, and shredders.
For convenience they will be referred to herein as mills.

Installation, operation and maintenance are each discussed separately so as to give you as much speci-
fic information as is possible.

All williams Mills, regardless of size, are run at the factory before shipment. They are mechanically
sound when prepared for shipment and all but the largest sizes are shipped as an assembled unit.
Those machines too large to be shipped in one piece can be assembled without difficulty. The proper
relation of the several sections will be quite cbvious upon visual inspection. When'propetly installed,
lubricated, and maintained, your Williams Mill will give you good service for many years.

Fig. 1645 — Sectional view Fig. 1646 — Sectional view
illustrating the Williams ituetrating the Willlama
down-running type Hammer “MNe-Nife'” Hog type Shrad-
Mill. This design is used in dar.

tha Slugger and Super-Slug-

gar types,

Page 1
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INSTALLATION

Foundation: The machinc should be supported on concrete, steel or heavy timbers, the setting to be
strong and heavy enough to carry the vibration and weight of the mill and driving motor. This founda-
tion is to be isolated from any building feundation so as not to transmit vibration into the building.
The foundation is to be level and uniformly even with anchor bolts located as per specifications on
certified Williams installation prints. Bolt the mill assembly down solidly, shimming to make certain
that it remains level in both directions. Check this level along the shaft and bearing pedestals. Care
should be exercised when drawing up the foundation bolts so that the mill frame is not warped out of
position due to an uneven or unlevel foundation. When a mill and motor base are used, the entire
assembly is set on its foundation in the same manncr as described above. Now, flush in grouting
material to give a good bearing between the mill and foundation. Although a Williams Mill is a heavily
built machine, care must be exercised to prevent damage in handling. Whether a hoist or jack be used
to lift the machine, under no circumstances, should a strain be put on the mill shafe. Always lift the
machine by the lower frame, placing the strain on the well braced bottom flanges. Sce Fig. 1876,

The lifting lug provided on the removable cover section of many models is for your convenience in
removal of this portion of the mill only and will not carry the weight of the entire mill.

Feed Chute: All mills should be equipped with adequate feed chutes. If there is any design question
check with the factory.

Accessibility: The interior of your Williams Mill is easily reached for repairs and adjustments by simply
opening the removable half of the cover. Therefore, lcave sufficient room around your mill to provide
comfortable working space and for the removal of the mill cover and hammer bolts. The hammer bolts
are usually removed from the side opposite the drive. See Fig. 1814

SAFETY:

It is the customer’s responsibility to provide and to keep in aperation — shrouds or similar safety
devices — necessary to prevent material or tramp iron throw out at the feed opening of the mill or feed
hopper — for the safety of all personnel.

Personnel in the vicinity of this equipment when in operation should wear hard hats, goggles, and other
similar safety equipment.

Fig. 1814 — No. B0 type GA Rigid Arm Breaker, Cover has been Fig. 1876
epaned to show interior,

Page 2
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OPERATION

Starting the Mill: [t is important that your Williams Mill be operated at the recommended speced.
Under no circumstances should any Williams Mill be operated at a greater speed than that specificd by
the Williams factory, nor should the spced be lowered without factory approval. Before starting the
mill, inspect the grinding chamber carefully and turn the mill by hand to be certain that it is free of all
obstacles that may have found their way into the interior of the mill. Check direction of rotation to
see that it is the same as that indicated by the direction arrows on the sides of the mill, or on Williams

drawings.
When you start the mill under power, permit it to attain full speed before any material is fed into it.

Proper Feeding: Material being fed into a Williams Mill should be spread evenly over the entire feed
opening and should be conveyed into the mill continuously and uniformly at a feed rate not greater
than that recommended by the factory. Bear in mind that surge feeding is inefficient as it tends to
overload the mill, thereby causing the machine to use excess power. An alternate overload and under-
load condition of operation will average far below the resules obtained by steady feeding of the right
amount of material. For some materials, automatic feeders are essential — for practically all, they are

beneficial.

Feed size of material should be limited to the maximum sizes recommended by the factory. Exces-
sively large pieces of material place undue strain on the shaft and other parts of the machine. Un-
crushable material such as steel and iron should be removed from the feed before it enters the hammer
mill even though the mill is equipped with a metal trap. A metal trap is by no means 100% cffective
and severe damage may be sustained to the mill before uncrushable material can be removed.

Handling of Product: The chute, air system, belt or screw conveyor, etc., regardless of what con-
veyance system is used to remove the hammer mill product, must be of sufficient capacity to handle
peak loads without temporary accumulations of product occurring under the mill. This is necessary to
prevent the product from plugging the mill and shutting down its operation.

Fineness Adjustments: Fineness adjustments are mentioned in their order of accessibility and ecasc of
change; and will produce a finer product. Conversely, a reversal of below recommendations will
produce a coarser product.

1. On mills having adjustable breaker plates adjust the breaker plate closer to the hammers to compen-
sate for wear on the breaker plates and grinding plates (Note — on new mills the breaker plazes have
been correctly set at the facrory and che mill is ready for operation). '

A 1, Page 3
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OPERATION (Cont'd)

The procedure for adjusting the breaker plate assembly is as follows: — with the mill running
empty, loosen the adjusting and locking bolts (or screws), adjust the breaker plate slowly by means
of the adjusting bolts {or screws) until you hear the hammers graze the breaker plate. Install shims
(an adequate supply is always shipped with the mill) so that the breaker plate may be withdrawn
approximately 1/16”. Lock shims in place.

Now, tighten the locking bolts so that a moderate pull is exerted on the breaker plate assembly
away from the hammers — this prevents the breaker plate assembly from chattering and insures that

all shock loads derived from crushing will be directed against the shims which are designed to take
this Ioad. See Fig. 1819 & 1820.

2. Changing Cage Openings: By reducing the size of the cage openings, a finer product will be made,
but the output is decreased as the making of a finer product places more work on the mill. See Fig.
1158,

3. Changing the Speed: A higher speed will, generally, produce a product which is finer, however,
there are many limitations. The maximum safe speed for the machine cannot be exceeded. Too
great a speed will not allow the feed to get between the hammers, thus reducing the efficiency of
the mill. An increase of speed will require more power, therefore, make no change in the mill speed

without first consulting the factory.

4, Decreasing the number of hammers. In cerrain instances where a coarser product is more desirable,
this can sometimes be obtained by removing hammers from the mill. However, we do not recom-
mend that this be done without first consulting the factory and it is always necessary to keep in
mind that the balance of the rotor must be maintained.

JfmETAL

&othar !

Fig. 1818 — Sectional view of GA type Rigld Fig. 182C — Sectional view of 200 Series Rlgid Fig. 1168 — Section of sectional bar type cage,
Arm Breaker. Note six point breaker arms, Arm Braaker showing twao point braaker arms,

Page 4
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MAINTENANCE

. Lubrication: Possibly no detail is as important to the life of a machine as proper lubrication of the
contact surfaces of moving parts. We advise always that you lubricate as frequently as local conditions
warrane for your installation, keeping in mind that care must be exercised to prevent over lubrication.
Too much lubrication will cause a bearing to heat. Bearing operating temperatures vary with geograph-
ical location and ambient temperature at the installation. If there is any doubt about lubrication, con-
sult factory or a qualified lubrication expert.

Grease Lubrication: For all moving parts which have a standard grease gun firting supplied use
Socony Mobil Grease Mobilux No. 2 or its equivalent.

Oil Lubrication: For all moving parts which use oil as a lubricant use an oil which has the following
characteristies:

(1) The viscosity of the oil should be between 105 SSU and 150 SSU at the operating temperature
of the bearing. Usual operating temperature of the bearing is within the range of 160° — 180°F.
{2) The oil should yield a “Timken Okay Load” of 45 pounds minimum.

(3) The oil should contain EP additives.

The viscosity of an oil is perhaps the most fundamental consideration in bearing applications. Table I

. provides a relative guide in determining the viscosity of oil at various temperatures
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MAINTENANCE {(Cont'd}

Viscositics of oils arc usually given at cither 160° F or 210° F. To determine this viscosity, find the
interscction on the chart of the expected operating temperacure and the Savbolt Universal Seconds
(SSU). From this point draw a line parallel to the nearest curve. Where this line intersects the 100° F
or 210° F ordinate will be found the viscosity in Saybole Universal Seconds at cither of these standard

base temperatures.

Table 1 is simply an il sclection guide. 1t is based on oils with a high Viscosity Index (V.I) which are
necessary for satisfactory bearing operation. It is always preferable to consuit a competent jubrication
engineer for a more specific recommendation, particularly if the conditions are in the areas above or
below the family of curves.

Impactors with oil lubricated bearings have the bearing housings filled with a basic lubricant to protect
the bearings only during transic. The bearings housings must be flushed bcfore operating and be filled
with the correct lubricant for your installation,

For installations where bearings are in an oil sump, or reservoir, we recommend that the impactor run
for 45 minutes in unloaded condition to lower the viscosity of the oil to the proper operating range.

How often you should flush all bearings and reload their lubricant depends upon conditions of loca-
tion and operation. However, to establish a basis for normal operating conditions, it is recommended
that bearings be flushed and re-filled once a month.

Grease Fitting

-
S Pl |t SN

e e A Y

A @3‘. ;gﬁo; A i
Wf,;/‘ 2N \‘\\@

Fig. 1877. Typical (rease Lubricated Fig. 1B78. Typical Oil Lubricated Piliow Fig. 1879
Pillow Block — Lucation of grease fitting Block — Manual Lubrication.”
may vary.

It should be a rule that any time grit is found in a bearing, the bearing is to be cleaned and inspected
for wear and the defect which altowed the grit to leak into the bearing corrected immediately. Al
bearing housings arc designed to prevent grit from entering from the outside.

Should lubrication instructions be supplicd with a bearing or machine, they naturally, take precedence
over those recommended here.

*A cireulating 0il bearing lubrication systern may be required for targer-bearings on certain size impactors. See separate instructions for
this type of tubrication system when furnished,

Pa ge 6
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MAINTENANCE (Cont’'d)}

Hammer Care & Adjustment: Whenever the nature of the work intended for the mill permits the ef-
ficient use of reversible hammers, one of Williams’ standard reversible styles is installed. Of course,
when “double end” reversible types can be used, four wearing edges are available by reversing and also
inverting the hammers. See Fig. 1630 & 1747,

Adjusting holes arc provided in discs in some mills which permits the continugd efficient use of
hammers after wear reduces their original length. New hammers are mounted from the hammer bolts
in the set of holes nearest the shaft; cherefore adjustment to compensate for wear to these hammers
can be made by moving the hammers and hammer bolts outward to the next set of holes. After
moving the hammers, always check the clearance to be sure that they cannot strike any part of the
mill before starting. See Fig. 1672.

Fig. 1672 -~ Heavy duty
shaft and dises of large
Williarns hammer crusher,
Note, extremealy large,
heavy duty bearings.

Fig. 1630 — Double-end hammer as
used in the Rocket & Meteor Series.

Fig. 1747 — Sarrated hammer, avall-
able for certain types of grinding
jebs,

With hammers which must cut by impact as well as by sharpness, such as in a wood hog or metal
turnings crusher, after the hammer tips have become rounded from wear, they should be built up by
welding rod or by forging as in the case of tool steel hammers. It is our experience that hammer tips
worn down more than 3/4 in. are more expensive to repair than the purchase of new hammers.
Therefore regular maintenance to the tips shall be a must. After building up the hammer tips or hard
surfacing — if the hammers were removed — make sure that opposing hammers weigh the same when
reinstalling them into the mill to maintain balance. See Fig. 1866.

————
N
i
e «F
. -,:-;g,é::‘iﬁw.gﬁmf
.

Fig. 1866 — willlams Heg Hammars have hardened abruptly-sharp edges
to cut through rafuse by impact.
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MAINTENANCE {Cont’d)
Hammer Care & Adjustment
For any type of hammers which exhibit undue wear due to a very abrasive product, hard surfacing is
recommended. Contact the factory for the proper procedure and hard surfacing rod for your

particular problem.

Note: — should build up rod or hard surfacing rod be applied to hammers while they are still as-
sembled in the hammer mill, be sure to maintain balance between opposite rows of hammers
and always connect the welding ground so that che electrical circuit does not pass through the

hammer mill bearings.

Replacement Parts should be ordered in anticipation of their need to prevent the possibility of a costly
interruption to your production schedule. The grinding elements, particularly, should be carried in
stock so as to be immediately available when needed. The grinding elements consist, primarily, of
hammers, breaker plates, grinding plates, cage bars and/or perforated cages. A spare bearing is also a
good investment.

Don’t Permit The Liners To Wear Through before replacing them. Liners protect your investment by
protecting the mill frame from impact and abrasion. They are furnished in all Williams Mills which are

intended for heavy duty or abrasive service.

Periodical Inspections are good operating practice. At such times, bearings, discs, hammer bolts,
hammers, breaker plates, liners, cages, adjusting screws, and all frame members should be inspected
carefully. Be sure all bolts are securely tightened.

Possible Troubles:

a) Vibration. After a mill has been in service for some time, wear will affect the balance of the
rotating assembly causing vibration. Another source of vibration could be from a sprung shaft. A
shaft can be sprung by feeding the mill uncrushable material, loading it excessively, or feeding
material larger chan that originally intended for the machine.

b} Loss of Capacity of Product Size. This, again, is largely due to wear on the crushing segments
and, generally, can be compensated for by adjusting the breaker plates or hammers, or replacing
wormn parts,

¢} Clogging. Clogging as explained earlier can be caused by not conveying the product away from
the mill fast enough or it can be due to worn parts which do not grind properly and thus clog the
mill, or to excessive moisture, oil, etc. in the mill feed.

General Information: Always specify the serial number of your Williams Mill in all correspondence
pertaining to it, and you will help us ro render better service. Always specify the serial number when
inquiring about, or ordering, repair parts. You will further help us to give you good service by specify-
ing the drawing number of the repair parts required. If the name plate has been accidentally removed
the serial number has been stamped into the bearing pedestal in the drive side on mills dating from
June 1954 on,

Consult us if you have a special problem related to grinding, shredding, crushing, pulverizing,
separating or screening. We are specialists in this field.

Page 8




WILLIAMS PATENT CRUSHER & PULVERIZER COMPANY, INC.
2701 NORTH BROADWAY . ST. LOUIS, MISSOUR| 43102

WILLIAMS #1 BUILD UP ROD

. WARNING: Do not apply weld in an enclosed or confined area without proper ventilation — lock out electrical

controls when applyving build up to hammers on rotor or inside crusher.

Now you can use a high (14%) Manganese Steel rod as easily as a mild steel
electrode. Williams #1 Build Up Rod gives a high buildup with X-Ray quality
deposits, Check the list of features below:

FEATURES

i. Tough and ductile - work-hardens under heavy impact resulting in good abrasion
resistance equivalent to Manganese. For heavy abrasion conditions we recom-
mend applying Williams #2 Hard Surface Rod on top of the #1 Build Up Rod.
Excellent buildup.

Welding excellent in both vertical and horizontal positions.

A steady arc, sound deposit and easy slag removal - slag does not ''pop'.

Low cost, replaces stainless for manganese-to-mild steel welds.

D Lo DD

GENERAL DESCRIPTION

Williams #1 Build Up Rod is a composite type electrode for arc welding only. A
steel core wire is utilized with the alloying elements of manganese, nickel and
chromium contained in the flux coating. The deposit is austenitic 14% manganese
steel with chrome-nickel alloy content giving outstanding properties - tough and

.\_easy-to-handle.

TYPICAL APPLICATIONS

Williams #1 Build Up Rod is best suited for buildup and repair of manganese,
Williams SMO and Williams "M'" alloy steel parts where severe impact is present
to fully utilize the work-hardening properties of the deposit. When used to build up
ordinary ferrous parts, the deposited metal offers greater resistance to impact and
abrasion than the base metal,

CURRENT: AC or DC, Reverse or Straight Polarity

RECOMMENDED CURRENT RANGE - AC OR DC

We recommend the use of 3/16" or 1/4" rod and such sizes can be shipped from

stock. Rod Amps Rod

Amps
5/32" 120-160 1/4" 220-300
3/16" 170-225 5/16" 270-390
PHYSICAL PROPERTIES OF WELD DEPQOSIT
Brinell Hardness - as deposited - 200 Tensile Strength - 120,000 psi
Brinell Hardness - as work-hardened - 500 Yield Strength - 75,000 psi
Nonmagnetic Elongation - 40% Form No. 768
Reduction of Area - 35% o page 1



Williams #1 Build Up Rod (Continued) Form No, 768
Page 2

TIP COLOR: Silver

STANDARD MANUAL PACKAGE: 50 pounds

PROCEDURE

1.

1-2TIMES
LECTRODE
DIAM

i
E

3

|

J
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-

[

i
i
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The parent or base metal should be ground and wire-brushed to remove all
cracks, oxides and dirt. Manganese and Williams ""M" alloy steel castings,
even without surface defects, should be ground down below the extremely work-
hardened surface which has a metal structure different from the main body of
the casting.

The electrode should be deposited using a narrow weave with electrode held at

about a 459 angle in the direction of welding shown in figure 1, The width of the
weave should be one to two times the electrode diameter and the arc length held
quite short, with almost a "drag" technique, Welding is stopped by drawing the
electrode back into the weld deposit to fill out the crater, and breaking the arc.

The arc is restruck ahead of the crater and then drawn back to where the crater
begins as shown in figure 1 so that a smooth continuous bead is obtained.

Warning---Welding should not be continued until the base metal is below 400° to
5000 F for Manganese or Williams "M’ alloy, 700° to 8000 for Williams SMO at
a point 1/2 inch from the weld. In the absence of Tempilstiks, a good rule of
thumb is to determine whether one's hand can be held on the base metal 6" from
the weld {for manganese or Williams "M" alloy).

Quenching the hot weld metal is unnecessary.

ARC
BASE METAL

Figure 1

Figure 1926

WILLIAMS PATENT CRUSHER AND PULVERIZIER €0O., INC.

2701 NORTH BROADWAY . $T. LOUIS, MISSOURI, US.A. 63102

Printed in U.5. A,




WILLIAMS PATENT CRUSHER & PULVERIZER COMPANY, INC.
2701 NORTH BROADWAY * ST. LOUIS, MISSOURI 63102

. WILLIAMS #2 HARD SURFACE ROD

WARNING: Do not apply weld in an enclosed or confined area without proper ventilation — lock out electrical
controls when applying hard surface to hammeys on rotor or inside crusher.

Williams #2 Hard Surface Rod is designed to be used on either manganese steel, Williams
SMO or Williams "M" alloy, It has a high rate of deposit and an excellent bead charac-

teristic for maximum wear life.

FEATURES

1. Fast deposition rate with high buildup.

2. Best usability for all-around hardfacing.

3. Highest alloy content at lowest cost.

4, Top performance with any power - AC or DC.
5. No slag to remove - easy multilayer buildup.

GENERAL DESCRIPTION

Williams #2 Hard Surface Rod is the answer if you're looking for a fast, easy to handle,
inexpensive, all-purpose hardfacing. It's the only electrode that can come close to
matching Williams #1 Build Up Rod in high speed usability for all-around hardfacing
work, whether AC or DC, out of position or flat. A composite electrode with lowest price
and highest alloy content in its class,

TYPICAL APPLICATIONS

Williams #2 is suitable for a wide range of hardfacing jobs whether they involve impact,
abrasion, or a combination of these., Good build up of sound metal, solidly bonded to the
base metal - either mild, manganese steel, Williams SMO or Williams "M" alloy - gives
top wear resistance in the shortest time to keep equipment on the job longer.

Do not apply hard surface deposit to over a depth of 3/16". If more metal is required use
#1 Build Up Rod.

CURRENT: AC or DC, Straight or Reverse

RECOMMENDED CURRENT RANGE - AC OR DC

We recommend the use of 3/16" or 1/4" rod and such sizes can be shipped from stock,

Rod Amps Rod Amps
5/32" 140-200 1/4" 230-330
3/16" 180-270 5/16" 300-460

. PHYSICAL PROPERTIES OF WELD DEPOSIT

Deposit Hardness Average - 51 - 56 Rockwell C
500 - 570 Brinell Form No. 769
Magnetic Page |




Williams #2 Hard Surface Rod {Continued) Form No. 769
Page 2

TIP COLOR: White o

STANDARD MANUAL PACKAGE: 50 pounds

PROCEDURE

1. Williams #2 can be applied in all positions. For best results all rust, scale and
hattered, spalled, or work-hardened sections should be removed from the base metal
with a wire brush or by grinding. A short to medium arc length should be used.
Either stringer beads or wide weaving passes can be made with no difficulty.

Do not apply hard surface deposit to over a depth of 3/16". If more metal is required
use #1 Build Up Rod.

2. The electrode should be inclined at a normal angle of approximately 15° in the
direction of the weld. Depending on electrode, size beads of 1/2" to 2" in width can
be applied with a flat mild steel type weave. Welding is stopped by drawing the
electrode back into the weld deposit to fill out the crater, and breaking the arc,

The arc is restruck ahead of the crater and then drawn back to where the crater
begins as shown in figure 1 so that a smooth continuous bead is obtained,

3. In applying these materials to heavy sections it is advisable to pre-heat to approxi- .

mately 350° F except in the case of manganese steel (13%) or Williams "M alloy
steel which should never be preheated over 300° F.
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Figure 1925
WILLIAMS PATENT CRUSHER AND PULVERIZER CO., INC.
. 2701 NORTH BROADWAY - 5T. LOUIS, MISSOURI, U.S.A. 63102
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*U.S. Fatent Nos. 3,794,251 and 3,826,208.

Williams Venturi™
Dryer Mill System

. . . unmatched for simultaneously
grinding, drying, classifying, and
conveying coal for synfuels —with
minimum fines.

No other size reduction system . . . integrated
or unit process . . . can match ours for processing
3" x O coal, as received, into %" or 10 mesh

top size without creating more than 10% 100

mesh or 5% 200 mesh fines pius offering these

other features:

» No predrying required. Can take 30% moisture
content down to under 29,.

= Totally automated and integrated continuous
process.

+« Completely enclosed system with inert gas
under negative pressure—safe, dustless,
nonoxidative.

* Venturi section prestrips fines from feed stock.

» Integrated Spinner Separator provides
micrometer control of product size.

* Pneumatically conveys product to elevations
of 120 feet, even more.

+ Most efficient thermodynamics available—
exhaust gas temperatures can be controlled
to 160 - 175° F at 80% relative humidity.

¢ Reduces engineering and installation, as well
as structural costs, by up to 30% versus unit
process systems. Can cut capital equipment
costs by up to 70%.

Whether you're processing 1 tph or 125 tph,

it really will pay to check inte the patented

Williams Venturi Dryer Mill, See your local

representative or write direct for full information

on single source coal preparation systems.

Williom: herw Separaers

it Write for Bulletins No. 882 and
883. Find out the best way 1o
grind and dry coal for straight
use or conversion.

WILLTAM SESHhEIPRODUGER:

Williams Patent Crusher & Pulverizer Company, 2701 N. Broadway, St. Louis, Missouri, U.S.A. 63102

Area Code 314/621-3348 » Telex 44-7133

Printad in U.S.A.

Form No. 959
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When Ordering Part Wanted, also Quantity, QUANTITY
. . { This Drwg. Number and N
Repairs Give

Machine Serial Number
MACRHINE

MAIN SHAFT
SHAFT CENTER KEY

SHAFT LOCK NUT
END DISC

END CENTER DISC
CENTER DISC
HAMMER BOLT

HAMMER BOLT STOP PLUG
CENTER HAMMER

©C ® ~N O O H N

o

END HAMMER

EXPANSION BEARING PILLOW BLOCK
| - (SEE-SEPARATE PARTS LIST No. 6ly-B-5184)

NON-EXPANSION BEARING PILLOW BLOCK

ROTOR PARTS LIST

WILLIAMS 2EHEHE CO. I
MR CO 1200 SERIES MILL [ o=
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Oldest and largest manufacturer of hammer mills in the world
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® Service

WILLIAMS PATENT CRUSHER & PULVERIZER GO, INC.

2701 North Broadway . St. Louis, Missouri 63102, U.S.A.
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BEARINGS

The purpose of this manual is to provide a guide for the operation and maintenance of the
roller bearing pillow blocks used on the rotors of Williams equipment. The same principles
will apply for the lubrication and maintenance of all anti-friction bearings in all types of

Williams equipment.

Accordingly this manual is divided into the following parts:

1 Operation and Inspection
II Lubrication
IIT Maintenance and Service

IV Troubleshooting

»
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PART I
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BEARING OPERATION AND INSPECTION

A properly installed ani-friction type pillow block bearing on a piece of Williams equipment requires
no adjustments during its normal service life. The bearing mountings and pillow blocks are en-
gineered to rigidly support the bearing and keep it aligned.

When the rotor is properly installed in the shredder housing (See ASSEMBLY AND INSTALLA-
TION) the bearings will automatically be aligned and in proper position for a Jong service life.

Long life of bearings is assured by maintaining proper alignment with the drive, proper belt tension,
and good lubrication at all times. Incorrect alignment of flexible couplings or belt drives can
produce vibration and thrust. Too much belt tension often causes overheating of bearings.

Prolonged operation of a bearing with a severe vibration problem above 5 mils (.005") will cause
premature failure and expensive repairs. Excessive heat in a bearing (above 200° F) when operating
will quickly destroy the effectiveness of the lubricant, and will result in premature failure of the
bearing.

When either heat or excessive vibration develop, corrective action should be undertaken immediate-
ly to find the cause and remedy the problem.

The oil level gauge on the side of the bearing housing should be inspected several times each operat-
ing shift. The oil level should be at the center of the glass when the rotor is stationary and slightly
below halfway when operating. A higher oil level will cause heat and churning of the oil in the
bearing housing, which will contribute fo oil oxidation.

Note any change or discoloration in the oil which would indicate contamination or oxidation is
taking place, if so drain and replace the oil immediately.

Roller bearings are less sensitive to overlubrication than ballbearings, but underlubrication can
destroy them quickly.

The bearing housing oil seals should be included in the daily inspection to insure they are function-
ing properly to retain the lubricant and keep foreign matter out of the bearing. Oil seals require
a small amount of lubricant to prevent frictional heat and subsequent destiruction when the shaft
is rotating. Oil seals should permit a slight seepage of oil past the sealing surfaces to minimize seal
friction and heat. If the seal leaks excessively it can easily be replaced as described in section on
BEARING MAINTENANCE.

The flingers should be tight against the face of the bearing housing to protect the oil seals, and
the inside flingers should be snug against inside faces of housing and cap to help prevent oil leaks.
Most problems with flingers and oil seals are the result of mishandling the rotor during installation.
When properly handled and installed the oil seals will function satisfactorily for years.

Several times an operating shift check the bearing housing temperature to note any abnormal
rise in temperature. Normal bearing operating temperatures will be in the range of 160°—180° F
which will allow the palm of the hand placed on the top of the bearing housing to remain for
approximately 2-3 seconds. If the bearing housing is warmer than this, remedial steps should
be taken to insure proper service life of bearing.
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Periodically check to see that the bearing housing hold down bolts are tight and the stop blocks
are snugly in place especially after a severe vibration or shock. A sudden rise in vibration can
often be accounted for by the loosening of bearing housing hold down bolts, which should be
retorqued.

Refer to the section on LUBRICATION for recommendations on types of oil or grease and fre-
quency of changes or relubrication.

A field check on vibration can be made without instruments because a vibration level of 1 to 3
mils {.001” to .003”) will allow a new nickel to stand on edge on top of the bearing housing for
a few seconds. When a vibration is in the range of 3 to 5 miles (003" to .005”) at an operating
speed less than 1800 RPM it is possible to stand a new nickel on edge on top of the bearing housing
for 2 or 3 seconds. A vibration level more severe than this should be investigated and corrective
measures taken to control the cause. This check is valid only for shredders operating without
material being fed, with all the hammers free to pivot on their bolts or pins.
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LUBRICATION OF BEARINGS

The importance of proper lubrication cannot be overstated in the operation of a shredder because
the bearing life depends upon it. Shredder duty is among the most difficult applications for anti.
friction bearings so the lubricant selection is vital to its performance. The higher speed large
shredders require a circulating oil lubrication system to insure an adequate supply of oil for both
cooling and lubricating the bearing.

The bearing housing is designed to provide a sump through which the rolling elements of the bear-
ing will pass. The oil level should be no higher than the center point of the lowest rolling element
which can be gauged by the center of the sight glass on the side of the bearing housing.

OILS

Qil used for shredder bearing lubrication should be a highly refined mineral oil of medium body
(SAE 30 to 40) that is non-oxidizing with good defoaming properties and contain extreme pressure
(EPj additives. The viscosity of the oil should be between 1052 and 150° SSU at the anticipated
operating temperature range of 160° to 180°% F or between 500 and 750 SSU at the standard base
temperature of 100° F. The oil should yield a minimum TIMKEN OK load of 45 pounds.

Qils that conform to the above specifications have been found to provide satisfactory service over
the past several years in many large shredder installations. However, it is always preferable to
consult a competent lubrication engineer for more specific recommendations; particularly if the
conditions at the installation gite are unusual.

CIRCULATING OIL SYSTEMS

When circulating il systems are used the entry or feed is made through the center hole in the top
of the housing, the drain should be made from both sides of the battom of the housing through
drain lines having inserts to maintain the proper oil level in the bearing. Lines to bearing housings
should have flexible connections. Shredder bearings are given a coating of a basic lubricant at the
factory to protect them from corrosion in transit and storage.

The bearing housings MUST BE FLUSHED before operating and filled with the correct lubricant
for the installation.

High speed shredder installations may require the oil level be lowered below center of oil sight
glass to avoid heat build up due to churning. The oil level can be controlled by adjustment of
the flow control valves on the lubrication circulation system or simply draining the sump on static
system.

Abnormal bearing temperature may indicate faulty lubrication. Normal temperature may range
from “cool or warm to the touch up to a point” too hot to touch for more than a few seconds,
‘depending on bearing size, speed and surrounding conditions. If the bearing is too hot to touch
for more than a few seconds it is prudent to check the temperature by applying a thermometer
at the top of the bearing housing. The bearing housing temperature is usually 10° F lower than
the bearing temperature. If the bearing housing temperature is 180° F or higher immediate steps
should be taken to determine the cause and make corrections.
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If the shredder is equipped with a water cooled heat exchanger on the lubrication circulation
system make certain that clean cocling water is flowing to oil cooler. Verify the cooling water
passages in the heat exchanger are not obstructed preventing proper cooling of the circulating oil.

PERIODIC LUBRICATION INSPECTION AND CHANGES:

Frequency of oil changes in a static system with a bearing lubricated solely by the oil in the housing
will depend on several local operating conditions.

Deterioration of oil is caused by heat, oxidation, catalytic reactions, and dirt or water contamina-
tion. Therefore, periodic oil changes must be made. The most desirable approach to the question
of when to replace the oil is a continuous program of oil sampling and laboratory analysis.

After the initial two weeks of operation the oil in the bearing housings should be changed on
installations without oil circulation systems.

FLUSHING BEARING HOUSING:
It is recommended that the bearing housing be thoroughly flushed out after the original oil has

been drained. Fill the bearing housing to the center of the sight glass with SAE10 straight mineral
flushing oil which should not contain additives. The shredder should be brought up to operating

speed (without load) and immediately shut down. Drain off flushing oil and refill with recom-

mended operating lubricant to proper level.

After the break-in procedure outlined above it is recommended that the oil be changed and the
bearing housing flushed once a month to establish a basis for normal operating conditions. Then
depending on the condition of the oil drained from the bearing housing the change period may be
extended, but never more than every three months of operation.

In a shredder installation with an oil eirculating system test the lubricant at least every 6 months.
If a change in the appearance is noted check the oil immediately.

Change filters when indicating devices denote plugging of the element or when fluid analysis reveals
a change is needed.

COLD WEATHER OPERATION:

The heater in the circulating lubrication system reservoir is to be connected so it will operate even
when the rest of the system is shut down to maintain a uniform 80° to 90° F in the reservoir.
Shredders installed in area where the ambient temperature drops below 20° F when they are shut
down should have the oil circulation system operate continuously to maintain a uniform tempera-
ture on the bearings. It may be necessary to heat trace the drain lines from some outside installa-
tions to insure proper flow back to the reservoir.
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GREASE LUBRICATION

The pillow block bearings on Williams equipment designed for grease lubrication are normally
equipped with Zerk type fittings unless otherwise specified.

Normal procedure when regreasing bearing housings is to remove the drain plug and clean away
any hardened grease from the opening so the old grease can be purged and any excess new grease
can flow out.

The many greases available are of different gualities and compositions so it is necessary to select
the grease carefully to insure dependable bearing service.

Bearings on Williams equipment designed for prease have been lubricated at the factory with a
LITHIUM base grease that has a No. 2 consistency, which is suitable for normal operating condi-
tions. For best results relubricate with lithium base grease or a grease that is compatible with the

original lubricant. Mixing of different greases is not recommended. If necessary to change to a
different grade, make, or type of lubricant, flush bearings thoroughly before changing.

GREASE SPECIFICATIONS
A good bearing grease must have the following properties:

(1) Freedom from chemical or mechanical active ingredients such as free lime, iron oxide,
and similar minerals or solid substances.

{2) It must not separate or change in consistency, harden or form acid.
(3) A melting point {dropping point) considerably higher than the operating temperatures.

A grease conforming to the following specifications will provide proper lubrications for most
Williams pillow block bearing applications designed for grease:

Lithium Scap Base

NLGI No. 2

Worked Penetration Range at 7T F . .............. 265/295
ASTM Dropping Point ®F . . ..................... 380
Mineral Qil Viscosity SUSat 100°F............... 750

Contain Non-Corrosive, Extreme Pressure, and Lubricity Addi.
tives, and be Water Resistant.

The lubricants listed below are typical products ONLY and should not be considered as exclusive
recommendations:

Normal Ambient Operating Temperature Range 0° F to 150° F
NLGI Grade No. 2

Manufacturer. . .. ........ccu.vunn Lubricant

American QilCo................. Amolith #2

Cities Service QilCo.. .. .......... Citgo Premium Lithium #2
Fiske Bros. RefiningCo........... Lubriplate #630-2
GulfQilCorp......covvvennennnn Gulfcrown Grease #2
Mobil QilCorp.................. Mobilux #2

Phillips Petroleum............... Philube Multipurpose L-2

Texaco,Inc. .............v. ... Marfak Heavy Duty #2
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METHODS OF RELUBRICATION

Before applying grease the fitting on the bearing housing should be wiped clean, and the lever
mechanism of the grease gun should be worked several times until trapped air is expelled and
grease begins to come out of the nozzle. The drain plug at the bottom of the cap should be
removed.

Grease should he applied while the machine is running, until used grease has been expelled, and
new lighter - colored grease begins to appear at the drain.

To avoid overpacking, the drain should be left open, after the gun has been disconnected, until
no more grease is expelled from the drain. This i1s done to make sure the volume of grease has
adjusted itself to the space in the housing, and to avoid over-packing. This may require anywhere
from 5 minutes to a half hour depending on the temperature and the size of the drain.

GREASING NEW BEARINGS:

Bearing and housing grease reservoir should be packed with one of the greases listed above or an
equivalent. Hand packing at time of assembly is generally preferable to greasing through a fitting
in that it is quicker and assures proper amount of grease will be worked into all cavities of bearing.

Complete greasing of bearing is assured if grease is worked in at one side of bearing until grease
appears on opposite side.

Housing reservoirs should be packed with grease to a level approximately level with the bottom
of the shaft before it is pushed on the bearing then the cap reservoir filled to the bottom of the
shaft as it is slid into position.

The drain plug should be left out when the new bearings are started up so any excess grease can
be expelled as the surplus grease is flung off the raceways to avoid over-filling the housing.
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ROLLER BEARING MAINTENANCE AND SERVICE

Service on all taper bore Model “O" roller bearings used in Williams equipment from 5 inch through
12 inch is essentially the same. The main difference is the shaft for the 5 inch size is not gun drilled
for hydraulic connections to assist in removing and replacing the bearing.

The bearings can be removed and replaced with the rotor in the shredder frame provided sufficient
clearance is available at the ends of the shaft to remove the flywheel and coupling half (see section
on FLYWHEEL MOUNTING) before loosening the bearing hold down bolts.

CAUTION — DO NOT REMOVE NEW BEARING FROM ITS WRAPPING UNTIL ACTUALLY
READY TO MOUNT IT.

BEARING HOUSING REMOV AL

Bearing housings for § inch bearings are doweled to the support pedestal with two #7 taper pins
that must be removed before the housing can be moved.

Bearings 8 inches and larger have stop blocks with tapered keys that lock the bearing housing to
the pedestal, that must be removed before the housing can be moved. Unbolt the keepers that
retain the tapered keys so they can be forced out of their slots by use of a hydraulic jack between
their ends and the sides of the shredder frame. As the keys are removed identify them with their

slots using a marking device or paint so they will not get mixed up at reassembly.

When the ends of the bearing housings are clear and clean, seribe a match mark at each end of the
bearing housing with a mating match mark on the sole plate of the pedestal. This will insure the
bearing housing is properly relocated and aligned with the rotor in the correct position when the
bearing housing is reassembled.

If the bearings are to be replaced while the rotor is in the shredder, the shaft will have to be sup-
ported on blocking or suspended by a cable sling when the bearing housing is removed. (See section
on ROTOR REMOVAL.)

On shredders with circulating lubrication systems the hydraulic connections and drain lines will
have to be disconnected and capped before the bearing housing can be removed. Be sure to pro-
vide a container to catch the oil from the bearing housing when the drain lines are removed. De-
pending on size of bearing there will be anywhere from a pint to several quarts of oil in the bearing
housing.

The bearing housing hold down bolts for 8 and 11 inch bearings have been torqued using a slugging
wrench so the same procedure will be required for their removal. The hold down bolts for 12 inch
bearing housings are 3% inches in diameter and have been tensioned while they were heated by
electrical Cal-Rod units, which will have to be reconnected to heat the bolts to 350° F for removal
of the nuts. (See 144-B-39086.)

When the anchor bolt nuts have been loosened several turns or about a quarter inch the rotor can be
raised and blocked so the bottom of the bearing housing is about an eighth inch above the support
pedestal or sole plate, if the rotor is not to be removed from the housing for the bearing change.
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repairs give | your Mill Number umber| p1,chine
1 Pillow Block Housing BC-286 1
2 Pillow Block Cap BC-287 1
3 Roller Bearing 1
4 Oil Slinger, Large Bore 2
{Should lightly rub Pillow Block Cap)
5 Stabilizing Ring (Used on drive side only) 1
6 Oil Sight Gauge 1
7 Bearing Locknut Washer 1
8 Bearing Locknut 1
0 (il Slinger, Small Bore 2
(Should lightly rub Pillow Block Housing)
10 Gasket 1
11 Capscrews 6
12 Oil Seal, Large Bore 1
13 Inspection Port Pipe Plug 2
14 Qil Drain Plug 2
15 Oil Line Connection 1
17 (il Seal, Small Bore 1
16 Not Shown is a Thermocouple connection located opposite
to the oil sight gauge (6) in bearing housing (1)
Williams 255w Co. " Tapor Bore Bearing | | e 2002
ST LOLLS, MO. with Continuous Oil Lubrication Drwg. No. 61J-B-3051
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e When ordering (Pert ¥anted, alao How Many Pattern | SU2nLY
m . . { This Dr?vg. Number Number mn . Code
repairs give | Your Mill Number Machine
1 Pillow Block Housing 85-651 1
2 Pillow Block Cap S38-550 1
3 Roller Bearing 1
4 Oil Slinger, Large Bore 2
(Should lightly rub Pillow Block Cap)
5 Stabilizing Ring (Used on drive side only) 1
6 Qil Sight Gauge 1
7 Bearing Locknut Washer 1
8 Bearing Locknut 1
9 Qil Slinger, Small Bore 2
(Should lightly rub Pillow Block Housing)
10 Gasket 1
11 Capscrews 6
12 Qil Seal, Large Bore 1
13 Inspection Port Pipe Plug 2
14 0il Drain Plug 2
15 Oil Line Connection 1
17 0Qil Seal, Small Bore 1
16 Not Shown is a Thermocouple connection located opposite

to the oil sight gauge (6) in bearing housing (1)

PATENT CCRUSHER

ST, 1A 15, Md).

31 L Parts List for Model ““O” 8"
Williams [A5TGhme COo Taper Bore Bearing

with Continuous Oil Lubrication

Code Sheet 2 of 2

Drwg. No. 61J-B-3052
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o | When odering rz st g O3], | @
repairs give | vour Mill Number umber | yrachine
1 Pillow Block Housing 1
2 Pillow Block Cap 1
3 Roller Bearing 1
4 Oil Slinger, Large Bore 2
{Should lightly rub Pillow Block Cap)
5 Stabilizing Ring (Used on drive side only) 1
6 0il Sight Gauge 1
7 Bearing Lockplate, Capscrews & Safety Wire 1
8 Bearing Locknut 1
9 Qil Slinger, Small Bore 2
(Should lightly rub Pillow Block Housing)
10 Gasket 1
11 Capscrews 6
12 (il Seal, Large Bare 1
13 Inspection Port Pipe Plug 2
14 Oil Drain Plug 2
15 Qil Line Connection 1
17 (il Seal, Small Bore 1
16 Not Shown is an Air Breather located on face of
bearing housing (1)
Williams 2 Co. T Paper Bote bearing | Sheet 2012
ST LOVIS, MO with Continuous Qil Lubrication Drwg. No. 61J-B-3919
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Install a lifting eye in the tapped hole provided in the top of the bearing housing and connect it to
a lifting device that will permit the housing to be moved along the shaft and clear the end without
binding or interference, CAUTION: This eye is to lift the bearing housing only and never to lift
the rotor assembly.

Complete the removal of the bearing housing hold down bolts.

Listed below are the parts drawings for the different size bearings that use similar index numbers
for the assembly items that are referred to in this discussion.

PILLOW BLOCK BEARING HOUSINGS

Bearing Parts Bearing Housing Cap
Size In. Drawing Weight Lbs. Pattern Weight Pattern Weight
5 61J-B-3051 22 BC286 110 BC287 22
8 61J-B-3052 122 SS650 630 S8551 90
i1 61J-B-3919 265 S5646 965 55636 160
12 61J-B-3919 408 §8825 2255 88717 335

BEARING HOUSING DISASSEMBLY

Before proceeding with the disassembly clean the shaft on both sides of the bearing housing of all
corrosion, debris and scale until bright metal shows, then give it a coat of light oil. This will allow
the flingers and oil seals to slide along the shaft without their being damaged or broken. The
flingers and oil seals are molded from a compressed ashestos synthetic rubber compound that is
ideal for the application, but can be damaged or broken by mishandling such as forcing or prying
with improper tools. Carefully work the larger flinger (Item 4) away from the bearing housing cap
toward the rotor about four inches along the cleaned and lubricated shaft. Remove the cap screws
(Item 11) holding the housing cap (Item 2) to the bearing housing, and carefully pry the cap away
from the housing. ’

OIL SEAL REMOVAL

It should not be necessary to remove the oil seal (Item 12) from the housing cap for the cap to
slide along the shaft if the shaft is smooth and clean. If the oil seal (Item 12) is to be removed for
inspection or replacement, use the proper tools to pull it out of its groove in the cap or housing.
A cotter key puller is an ideal tool to pry into the oil seal butt joint and pull one end out of the
groove until it can be grasped by the fingers. When about a fourth of the seal is clear of the groove
grasp the spring with the hooked tool and pull it from the slot in the seal to relieve the pressure on
the seal lip, which should allow the seal to come out the rest of the way without too much strain.
Unhook the ends of the spring and remove it from the shaft. Separate the ends of the seal sideways
and it can be slipped off the shaft. Inspect the oil seals for hardness and wear which would prevent
them from doing their job of retaining the lubricant and keeping foreign material and moisture out
of the bearing housing. If the seal appears free of defects or grooves set it aside for replacement,
but it is good practice to replace the oil seals when changing a bearing.
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BEARING HOUSING CAP POSITION:

Slide the housing cap along the shaft until it contacts the flinger (Item 4) that had been moved
previously. The larger size bearing housing caps will have to be held upright on the shaft to keep
them out of the way while changing the bearing. This can be done easily by wiring the cap to the
side of the shredder housing or to the sling supporting the shaft.

The inside large diameter flinger (Item 4) can remain in place if it is in good condition while the
bearing is being replaced.

REMOVING HOUSING FROM BEARING:

Slide the small diameter flinger (Itém 9) away from the face of the bearing housing and off the end
of the shaft using a lubricant to ease its travel along the shaft. Remove and inspect the oil seal
(Item 17) from the end of the bearing housing using the procedure described previously.

It will be necessary to support the larger bearing housing so it can be moved axially without binding
or interference and allow it to clear the end of the shaft for removal.

The inside of the bearing housing has been honed and lapped to a snug fit on the outer ring of the
bearing so a pulling device or effort will be required to slide the housing off the bearing. Set the
bearing housing aside where the finished machined surfaces will be protected and rest it on blocking
50 the bottom mounting pads will not be damaged.

Flush out any oil remaining inside the housing with solvent and make certain that the sight glass
(Item 86) is cleaned, then dry thoroughly. Spray or wipe the machined surfaces of the housing with
a light machine oil to protect them from rust while the bearing is being replaced.

The drive side bearing housing has a stabilizing ring (Item 5) which should also be cleaned and
replaced in the housing,

The inside small diameter flinger (Item 9) is next removed from the shaft to be c¢leaned and in-
spected. If found to be in good condition set it aside for reassembly.

BEARING REMOVAL:

Straighten up the tabs of the lockwasher (Item 7) on 5 and 8 inch bearings or unbolt and remove
the lockplate (Item 7) on 11 and 12 inch bearings so the locknut (Item 8) can be loosened. Use
a spanner wrench that fits the locknut to loosen it on the shaft. If a spanner wrench is not avail-
able use a blunted bar ground to fit the locknut slots for turning the locknut, Back the locknut
off a few turns until it is an 1/8” to 1/4” away from the bearing face. This will keep the bearing
from shooting off the end of the shaft when it is freed from the tapered mounting seat on the shaft,
by the hydraulic pressure or pulier.

A conventional bearing puller that contacts the inner ring will be required to remove 5 inch bearings
from the tapered mounting seat of the shaft.

CAUTION: Do not attempt to drive the bearing off the tapered mounting because of possible
damage to the critical finish of the tapered mounting surface.
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HYDRAULIC REMOVAL METHOD

To remove 8 inch and larger bearings connect a hydraulic pump capable of delivering 10,000 psi to
the 3/8”" NPT tapped hole in the end of the shaft from which the bearing is to be removed.

Slowly apply pressure with the hydraulic pump until the bearing pops free,which will sound like an
explosion, but the locknut acting as a safety measure, will keep it on the shaft.

Remove the locknut and slide the bearing off the shaft using a fabric sling for the larger size bearings.

Clean the tapered mounting seat and examine it for nicks and burrs or other signs of fatigue and
wear, If the tapered mounting is acceptable the shaft is ready for installing the replacement bearing.

If the large diameter flingers (Item 4) have been found satisfactory, leave them in place along with
the bearing housing cap, otherwise they should be replaced at this point. Should the flingers require
replacing carefully tap them onto the shaft with a soft faced hammer and move them up the shaft
several inches so they will be out of the way.

Be sure to slide the bearing housing cap onto the shaft before mounting the inside flinger (Item 4)
on the shaft.

MOUNTING TAPERED BORE SPHERICAL ROLLER BEARINGS:

Cleanliness of this operation is a must, and every effort should be made to provide a moisture and
dust free environment. The installer should keep hands, tools and working area clean, because the
bearing is a precision unit and any foreign material will be detrimental to its operation.

Unwrap the new bearing when all the necessary preceding operations have been completed and the
proper tools are on hand to complete the mounting without delay to avoid contaminating the
bearing with dirt or metal particles.

Do not remove the coating of “slush™ — a rust preventative oil applied at the factory for protection
against corrosion. This preservative is compatible with grease and oil and need not be removed
unless a synthetic lubricant is to be used.

The fit of tapered bore spherical roller bearings is determined by the distance the bearing is forced
onto the tapered seat. This results in a reduction of diametrical clearance (DC) in the bearing
through expansion of the inner ring. It is necessary to determine the initial DC before mounting,
and to check the DC reduction during mounting until the specified DC is established.

To properly determine the initial DC the following procedure is recommended. A feeler gauge
with at least 3 inch long blades with a smallest blade thickness of .0015" will be required.

The following table of diametrical clearances before installation and recommended reduction of
clearance is provided by the bearing manufacturer:

Bearing Diametrical Clearance Reduction of Minimum
Size Before Installation Diametrical Clearance Diametrical Clearance
in. mm min, max. min. max. After Mounting
5 130 0063  .0081 00256 0035 0030
8 200 0088 .0114 0035  .0050 0040
11 280 0118 0156 0045 Q065 00565

12 300 0130 0169 0050  .0075 0060
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CHECK DIAMETRICAL CLEARANCE:

Lubricate the tapered mounting seat with a light machine oil. Slide the bearing (Item 3) onto the
shaft until it is resting firmly on the tapered mounting seat with the inner and outer ring faces
parallel. Slide the lockwasher (Item 7) and the locknut (Item 8) onto the shaft and run them up
against the face of the bearing just hand tight to hold it in position. Inspect the tangs of the lock-
washer removed in the disassembly for cracks or signs of fatigue and replace if necessary.

Press down firmly on the top of the outer ring and oscillate the outer ring two or three times.
This “‘seats” the inner ring and rolling elements. Position the individual roller assemblies so that
aroller is at the bottom of the inner ring — on both sides of the bearing.

Press the two bottom rollers inward and upward to assure their being in contact with the center
guide flanges as well as the inner ring raceways. With the rollers in the correct position insert a
blade of the feeler gauge (see chart for size range) between two of the bottom rollers. Move it
carefully under the bottom roller between the roller and the outer ring raceway. NOTE: DO NOT
ROTATE BEARING WHEN PASSING FEELER BETWEEN ROLLER AND OUTER RING!
Repeat this procedure using progressively thicker feeler gauge blades until one is found that will
not go through. The blade thickness that preceded the “no-go” blade is the measure of diametrical
clearance (DC) before installation.

Example: A 5” (130mm) bearing is to be mounted on a tapered shaft.
a) by measurement with a feeler gauge the initial DC is .0075"

b) reference to table indicates a proper fit is obtained when DC is reduced by .0025” to .0035"
or approximately .0030".

Initial Clearance .. ................... 0075”
Reductionof DC . ...... ... ... ... ... .0030”
Clearance after mounting . . .... . ....... 0045”7

¢} The locknut is tightened until the DC reaches .0045",

NOTE: Tapered bore bearings must have the proper amount of diametrical clearance before instal-
lation to provide for the reqguired mounting reduction of DC and to compensate for any further
internal reduction from abnormal temperature conditions.

MOUNTING THE BEARING:

Manual Method: When the required DC reduction has been determined tighten the locknut (Item
8) with a spanner wrench until snug. If a spanner wrench is not available use a blunted bar ground
to fit locknut slots for tightening.

Lay a soft steel, or brass bar along the shaft, in contact with the locknut and strike the bar several
sharp blows with a hammer at several positions around the locknut. These blows drive the inner
ring of bearing further up on the tapered shaft and releases the pressure on the locknut threads
allowing the nut to be tightened easier. Continue to tighten the locknut (Item 8) while periodically
measuring the DC at the unloaded roller, making sure it is firnmly seated against the inner race and
against the guide flange. When the proper amount of DC reduction is obtained the final clearance
measurement on both faces of the bearing should be recorded for future comparison or reference.
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Hydraulic Mounting Method: The larger size tapered hore bearings 8 inch and up can be eased onto
the tapered mounting using the hydraulic method. Connect the hydraulic pump te the end of the
shaft by the 3/8” NPT fitting. Tighten the locknut (Item 8) with the lockwasher (Item 7) on 8 inch
bearings until it is firmly against inner ring of bearing. On 11 and 12 inch bearings the locknut
(Item 8) with bolt holes outward and bearing directly against the face of the bearing inner ring.
Introduce 2000~3000 psi oil pressure while tightening the locknut until proper DC is obtained.

SECURING LOCKWASHER

When the recommended reduction of DC has been attained the bearing is in its proper position on
the shaft. Find a lockwasher (Item 7) tang that is nearest a slot in the locknut on 5 and 8 inch
bearings. If slot is slightly past tang don’t loosen nut, but further tighten so that the next nut slot
clockwise meets a washer tang. Bend tang into the slot, the locknut (Item 8) on 11 and 12 inch
bearings is secured by the tang of the lockplate (Item 7) inserted in a notch in the shaft then bolted
and wired to the face of the locknut. Do not loosen nut but further tighten if necessary to allow
tang to fit into notch on shaft,

ASSEMBLY OF BEARING HOUSING:

Slide the small diameter inside oil Elinger (Item 9) on the shaft until it is within a couple inches of
the locknut (Item 8) so it will contact the inside of the bearing housing,

Wipe the inside machined surfaces of the thoroughly cleaned bearing housing with a light machine
oil. If this is the DRIVE SIDE bearing housing it will have the stabilizing ring (Item 5) against the
shoulder inside the housing.

NOTE: Only the DRIVE SIDE bearing housing has a stabilizing ring. Wipe the outside of the
bearing with a light coat of machine oil to help it slide into the bearing housing.

Check to see that the housing gasket is in place on the housing cap before proceeding.

Hoist the bearing housing (Item 1) and slide it on the end of the shaft until it contacts the outer
race of the bearing. Square the bearing outer race with the bore of the hearing housing so they are
concentric. The bore of the bearing housing is honed to fit snug on the bearing so it will require
some force to move it onto the bearing. Several light blows on the reinforcement gussets on both
sides of the bearing housing will help move the housing onto the bearing without damage.

LOCATION OF HOUSING ON BEARING:

The bearing housing is in the proper position on the drive side bearing when the inside shoulder
with the stabilizing ring is flush against the bearing. This can be checked by removing the lubrica-
tion connection plug (Item 15} from the top of the housing to see if the lubrication groove of the
bearing outer ring is centered in the hole. The outhoard or “floating bearing’’ housing is in the
correct position when the bearing is centered in the axial travel limits of the housing. This ¢an be
checked by observing through the lubrication connection hole (Item 15) if the inboard edge of
the lubrication groove is centered in the opening.

NOTE: For impact dryer mills or hot hogs where the rotors are subjected to heat, the outboard bearing
may be positioned for maximum outward expansion. Maintain 1/8” minimum clearance between
the bearing and the cap.

Slide the bearing cap (Item 2) into position making certain it contacts the inner flinger (Item 4) and
draw it against the bearing housing by tightening the cap screws (Item 11) equally around the cap.

Lower the rotor until the bearing housing contacts the pedestal supports or sole plate after checking
to be sure the match marks on the ends of the bearing housing line up with marks on the support
pedestal that were seribed prior to disassembly.
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INSTALL BEARING HOUSING OIL SEALS:

The RUP pattem oil seal (Item 12 & 17) is installed in the grooves in the end of the bearing housing
and cap with the lip facing inward and the butt joint at the top.

CAUTION: All split seals are presized for the proper bearing housing at the factory.
DO NOT ATTEMPT TO ALTER THE AS-RECEIVED SIZE ON JOB SITE.

1) Separate seal ends sideways and slide it over the shaft with the lip pointing toward the mounting
groove. A lubrication on the seal, shaft and mounting groove will facilitate installation. Posi-
tion the butt joint at the top.

2) Lubricate spring and install it around the shaft with hooked end connection 30° away from
butt joint. Insert the spring in the lip groove of the seal, which may require a small hooked tool
to handle the spring and guide it completely into the lip groove.

3) Align seal ends and start the butt joint into the groove of housing by finger pressure, then slide
the fingers around the seal simultaneously in both direction with a wrapping motion to start
the inner edge of seal into the groove around its entire circumference before forcing any part
fully into the groove. Then gently tap (only on the outer edge of seal) until it is seated in the
housing groove, with the outer edge flush with the housing face.

Slide the outside flingers (Item 4 and 9) into position on both sides of the housing until they are
contacting the machined face. Open the inspection port plugs (Item 13) to see that the inside
flingers are flush against inside of housing. If the fingers were positioned properly on the shaft
they were snug against inside of bearing housing and cap when drawn into position. If they are
not flush they can best be moved when the shaft is rotating by using a round end rod inserted
through the inspection hole (Item 13) and riding against the flinger edge until it moves flush against
the inside of the housing. Use care to prevent any debris entering the bearing housing when the
inspection plugs are removed and replace them promptly.

A slight leak past the oil seals when the machine is running is to be expected and will actually be
helpful in lubricating the seal lip to prevent heat and wear. If leakage is severe check to see the
seal is seated properly, or else it could have been damaged during installation. Sometimes additional
lip pressure by shortening the seal spring will correct leakage.

COMPLETE MOUNTING THE BEARING HOUSING:

The bearing housing hold down bolts, and lubrication lines are connected along with miscellaneous
other items installed in the reverse order of their removal. See section on ASSEMBLY AND IN-
STALLATION,

The correct procedure for installation of bearing housing hold down bolts for 12" bearings is covered
in Form 895A.
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INSTALLATION, LUBRICATION AND OPERATION OF STRAIGHT BORE BEARINGS

Cylinder or straight bore bearings are mounted on their shaft with a slight interference fit. Mount-
ing is simplified by heating the bearing in an oil bath for 20 to 30 minutes at 200° to 250° F until
it is expanded sufficiently to slide easily on the shaft.

See Drawing 61J-B-2668 for exploded view of bearing assembly and the index number of the items
referred to in this text. All areas inside bearing housing (Item 1) and cap (Item 2) that are not
machined are thoroughly cleaned and coated with GE red Glyptol or equivalent varnish.

The large felt seal (Item 8) is inserted in the groove of the housing cap (Item 2) before the cap
is slid on the shaft along with the gasket (Item 9). Make certain that the drain plug (Item 12) is
installed in the housing gap.

The oil bath to heat the bearing should not be allowed to go above 250° F and the tank should
have support blocks and a screen to keep the bearing away from the heat source while in the oil
bath that may cause localized high temperature and reduce race hardness.

The heated bearing (Item 3) is slid on the bearing seat squarely against the shoulder. The lock-
washer (Item 5) and the locknut Item 6) are then installed to keep the bearing against the
shoulder. As the bearing cools the locknut should be tightened holding the bearing against the
shoulder.

The oil bath leaves a thin film of ¢il on the bearing which will prevent rust until it cools, hut as
soon as possible the bearing should be packed with the proper grease.

When the bearing has cooled and the locknut is fully tightened bend a tang of the lockwasher
(Item 5) into a slot of the locknut (Item 6). If slot is past the tang do not loosen nut, but further
tighten so that the next slot clockwise meets a washer tang.

The small diameter seal (Item 7) is inserted in the proove in the outside face of the bearing
housing (Item 2). To minimize fretting corrosion during operation and to ease the installation
on the bearing coat the inside of the housing with a light machine ¢il. The drive side bearing
has the stabilizing ring (Item 4) inserted in the bearing housing before it is slid on the
bearing.

Malte certain the outer ring of the bearing is square with the housing bore before attempting to
slide it in place. If the outer ring becomes misaligned and stuck do not force it further into the
housing. Use a brass or soft steel bar and tap the outer ring until it becomes free and is
realigned.

Check to see that the bearing housing is approximately one third to half full of grease when the
housing cap (Item 2) is slid into place. Tighten the cap screws (Item 10} with the gasket (Item 9)
in place to hold the housing cap firmly in place. The assembly is complete when the lubrication
plug (Item 11) is in place on the bearing housing.

The flywheel side or outboard bearing is assembled in the same manner as above except the stabiliz-
ing ring (Item 4) is not used.
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ttem S T T brg Nomier | Fate P Code
repairs give | Your Mill Number umber | prachine
1 Pillow Block Housing 1
2 Pillow Block Cap 1
3 Bearing - Ball or Roller
4 Stabilizing Ring (Used on drive side only)
b Bearing Locknut Washer 1
6 Bearing Locknut 1
7 Outside Dust Seal Ring 1
8 Inside Dust Seal Ring 1
9 (Gasket 1
10 Cap Screws
11 Lubrication Fitting (For Location See Below) 1
12 Lubrication Drain Plug 1
NOTE: Location of Item No. 11 (Lubrication Fitting)
may vary. May be located either on top or on
side of Pillow Block Housing (Item No. 1)
I NT CRUS Parts List —
Wllllams AND. PULVERI PER CO. Type “O” Roller & Code Sheet 2 of 2
ST- LOUIS, MO Bali Bearing Pillow Blocks Drwg. No. 61J-B-2668
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DISASSEMBLY

The removal of a bearing is the reverse of the preceding steps except a hydraulic or mechanical
split ring puller is used to push the inner ring of the bearing off the shaft.

INSTALLATION

The rotor with the bearing assemblies is installed in the frame so the end disc are centered in
the opening when the drive side or fixed bearing is securely bolted to its pedestal. The out-
board or flywheel side bearing housing is slid along the shaft as far as it can move in both direc-
tions and the limits of its travel is marked on the shaft. The bearing housing is then centered
between these marks so the bearing can “float” in the housing when the shaft expands or
contracts.

LUBRICATION

Straight bore bearing housings are designed for grease lubrication of the bearing unless specified
otherwise.

The grade and type of grease used for the bearing depends on the application and temperature as
well as the daily hours of operation.

An anti-friction bearing requires a comparatively small amount of lubricant and over lubrication
will only cause trouble.

An important rule to remember is DO NOT OVER LUBRICATE anti-friction bearings; however,
lubrication must always be present in the bearing to avoid damage.

In the higher speed ranges too much grease will cause churning and overheating that results in
separation of the grease components and breakdown in lubricating values.

Normal operating temperatures are in the range of 150° to 170° F with a slight showing of grease
at the seals to indicate the bearing is properly Iubricated.

Many factors such as bearing size and speed and the environment determine how often the bearing
should be relubricated. It is not possible to predetermine when new grease must be added because
of the gradual way the lubricating value is reduced over a period of time. In establishing a greasing
schedule previous experience with similar equipment operating under comparable conditions is the
best guide. Bear in mind that it is better to add a small amount of grease at frequent intervals than
a large amount infrequently.

The bearing size (bore diameter) and speed compared with the operating hours serve as a good
estimate of the lubrication frequency or pertod.
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. The following chart lists various size mills and the suggested maximum greasing period:
MAXIMUM MAXIMUM GREASING
MILL SIZE OPERATING SPEED INTERVAL HOURS
GP106 3600 2000
GP-1512-18 3600 1200
Rocket 10-30 3600 1200
Meteor 6-18 1800 1200
111 Impactor 3600 1200
C Series 1800 300
200 Impactor 1800 300
Meteor 20-24 1800 300
. 240 Impactor | 1800 150

When applying grease to the bearing housing through the fitting make certain the fitting is wiped
clean before connecting the grease gun and the drain plug is removed from the housing cap to
allow purging of the old grease. Sufficient grease should be added at each greasing to fill the bearing
housing cavity from one third to one half full. If fill cannot be determined visually make an esti-
mate of the size of the cavity and measure the amount of grease expelled by a stroke of the gun.
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OBSERVED PROBABLE
TROUBLE CHARACTERISTICS CAUSE CORRECTIVE ACTION
High bearing Grease redistribution | Allow machine to cool then
temperature after restart
first start
Continuously high Churning of lubricant | Use lower oil level or less
during operation grease, or stiffer grade of
grease
No lubricant Add lubricant, check seals
Excessive axial load Check outer ring location in
housing of “floating”
bearing to allow thermal
expansion
Hottest at center of | Bearing misaligned Bearing outer ring should be
bearing housing square in housing and
housing perpendicular to
shaft in both directions
Bearing housing Debris under bearing
pinching bearing ring { housing causes a distortion
TEMPERATURE of housing when holding

bolts are drawn down, that
pinches outer ring of bearing
Clean and true bearing
pedestal

Excessive radial load

Use correct fit of inner ring
on shaft for straight bore
bearings. Use bearings with
greater internal diametrical
clearance. For preloaded
paired bearings use lighter
preloads. Balance rotor

Raceways pitted

Pitting usually result of
electrical current flow due
to improper ground when
welding on rotor — replace
bearing

Hottest at faces of
bearing housing

Flingers dragging
against seal

Ease flinger away from face
of seal a slight amount for
clearance of 1/32” or less
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OBSERVED PROBABLE
TROUBLE CHARACTERISTICS CAUSE CORRECTIVE ACTION
During acceleration | Critical speed of Isolate feed chute from
or de-acceleration machine components | mill, stiffen or support ducts
periods ot feed chute or other components to
change their criticals
During operation at | Foundation critical May require change in
fixed speed operating speed of mill to
avoid critical
Unbalanced rotating | Dynamically balance
parts rotating parts. Determine
if rotor or the hammers are
the cause of the unbalance
by running rotor without
hammers
Running at higher Refer to instruction manual
than rated speed for correct speed
Misalignment Align to tolerances called
for in instruction manual
Bearing brinelled Replace bearing, avoid
excessive loading at mill or
EXCESSIVE operating with unbalanced
VIBRATION rotor

Machine loose on
foundation

Retighten hold down bolts,
but do not distort frame,
which will increase vibration

During operation at
fixed speed but at a
changing amplitude

Hammers held out
of position by feed
material

Reduce feed of oversize
material into the mill or
increase hammer size

Structural criticat

Dynamically de-couple

mill from forcing frequency
by stiffening frame or
isolating components that
are responding to vibration
from mill operation. May
require changing mill speed
if isolation is not practical.
Condition can be positively
identified by vibration
analysis

Cover or Components
loose

Tighten all bolts holding
accessories and covers on
regular schedule
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OBSERVED PROBABLE
TROUBLE CHARACTERISTICS CAUSE CORRECTIVE ACTION
High pitch steady Excessive axial load Correct outer ring location
tone in fleating bearing housing
to allow for thermal
expansion
Excessive radial load | Check internal clearance
on preloaded roller
bearings and increase
clearance to allowable
maximum
Misalignment of Correct alignment so
bearings that bearings are square
with shaft in all directions
Lack of lubricant Regrease or add oil as
necessary — Determine
cause
Bearing exposed to Carefully examine bearing
NOISE vibration while for wear spots separated
machine is idle by distance equal to ball
or roller spacing — replace
bearing. Condition known
as false brinelling
Wrong type of grease | Refer to lubrication
or oil causing break- instructions for proper
down of lubricant type of grease or oil for
bearing
Replacement bear- Replacement bearings
ing selected with should have identical
inadequate internal markings as original factory
clearance for equipment
operating conditions
where heat is con-
ducted through
shaft and expanding
the inner ring
(Continued

on page 4)




FORM 911R

PART IV
Page 4
QBSERVED PROBABLE
TROUBLE CHARACTERISTICS CAUSE CORRECTIVE ACTION
Intermittant Too much clearance | Adjust preload on bearing
rumbles, rattles, in bearing
clicks, etc.
Excessive wear in Replace bearing
bearing raceways
Loose machine parts | Tighten all hold down
or bearing housing bolts, closures and other
hold down bolts machine components
Low pitch clicking Foreign material in Flush bearing, replace oil
bearing and check seals for wear
or use better practice in
handling xelubrication of
bearing
Intermittant high Rollers or balls Use thinner grease or oil.
pitch noise or skidding Possibly preload of bearing
squeal not adequate, check
clearance
NOISE Low pitch Rotor or shaft Correct machine parts or
continuous or rubbing housing position of cover

intermittant noise
or rumble

Toc much clearance
in bearing

Check for correct preload
on bearing

Raceways pitted

Clean all parts and replace
bearing and seals. Pitting
usually result of electric
current going through
bearing when welding on
rotor without proper
ground

Bearing brinelled

Replace bearing and avoid
overloading

Resonant vibration
of machine or
hopper

Isolate hopper from mill
stiffen or sound deaden
thin panels and large flat
surfaces. Tighten all hold
down bolts on mill and
support structure




When Orderlng { Part Wanted, also Quantity,
] ] This Dewg. Number and
Repairs Give

Machine Serial Number

QUANTITY
IN

MACHINE

Fillow Block Housing

Pillow Block Cap

Roller Bearing

011 Sling (should lightly rub Pillow Block Cap

Cap Screw

Bearing Locknut Washer
Bearing Locknut

Gasket

A= I e e D~ TR ) Y N ¥ L

Thermocouple (optional)

=
o

Plpe Plug

g

Air Breather {(with 01l Lube System only)

[
[

01l Sight Glass

=
n

011 Drain Plug :
1
Return 011 Outlet {(with 011 Lube System only.

Inspectlon Port Pipe Plug

011 Line connection fitting-
{

0il1 Seal

WILLIAMS PATENT CRUSHER (v PARTS LIST FOR MODEL O™ 5" WILLIAMS FATERT CRUSHER CO. PARTS LIST FOR MODEL "O" 5"

ST. LDUIS. MO ___6l3'5'54-59 ) '

SHEET NO.
2. 0f 2
DRWG. NO.
61J-B-5459




When ordering (TSt T |07
Item repairs give Your Mill Number Number | Machine Code
1 Pillow Block Housing BC-286 1
2 Pillow Block Cap B BC-287 1
3 Roller Bearing 1
4 Oil Slinger, L;rge Bore 2
(Should lightly rub Pillow Block Cap)
5 Stabilizin_g Ringéised on drive side only) 1
b Oil Sight Gauge 1
7 Beari_:g Lock-nut Washer 1
8 Bearing Locknut 1
9 Qil Silinger, Smali Bore 2
(Should lightly rub Pillow Biock Housing}
10 Gasket
11 Capscrews 6
12 Qil Seal, Large Bore 1
13 Inspection Po-rt Pipe Plug 2
14 Oil Drain Plug 2
. 15 Qil Line Connection 1
17 Qil Seal, Small Bore !
16

Not Shown is a Thermocoupie connection located opposite

to the oil sight gauge {6) in bearing housing (1)

@ | Williams s Co.
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Taper Bore Bearing
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DOUBLE FLOP GATE FEEDER

PARTS LIST

DESCRIPTION QTy
DOUBLE FLOP GATE ASSEMBLY |
GATE PLATE > |
ROTOR. SHAFT ASSEMBLY W/0 SHAFT EXTENSION = |, g,
° | (ONE REQ'D AS SHOWN, ONE REQ'D OPPOSITE)
| ROTOR SHAFT ASSEMBLY WITH SHAFT EXTENSION |, g4
(ONE REQ'D AS SHOWN, ONE REQ'D OPPOSITE)
CLAMP TYPE SET COLLAR 4
 SWING ARM ASSEMBLY 2
“SWING ARM WEIGHT 2
SWING ARM ADJUSTING BOLT 2
SWING ARM LOCKING ASSEMBLY 2
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FOUNDATIONS

While it is not the purpose of this bulletin to make specific recommendations for a crusher
foundation, it is meant to serve as a helpful guide to avoid vibration disturbances that could
be prevented by a properly designed foundation. The time to correct foundation problems
is in the planning stage. The information offered here is for the normal circumstances where
the purchaser assumes the responsibility to provide the foundation structure under the
crusher.

A rigid, level foundation is a must for any crusher installation. It assures the crusher and
its driver will remain in alignment at the design elevation while damping operating vibra-
tions and minimizing maintenance costs.

To design a suitable foundation that will serve the crusher and its connected equipment
requires a complete study and evaluation of local conditions. The services of a structural
designer, experienced in planning foundations for heavy machinery, should be cbtained
to insure a proper supporting structure.

The design of the crusher is predicated upon the assumption that the support structure
will be adequately designed, because there are no provisions for operation with foundation
abnormalities.

BASIC CONSIDERATIONS

The best foundation is provided by a well-engineered, poured in place reinforced concrete
structure under hoth the crusher and its driver. A well designed foundation will have the
required rigidity to withstand the axial and transverse loading of the rotating machinery it
will support. The foundation should be arranged to provide the maximum restraint per-
pendicular to the crusher rotor because the impacts and vibration will occur in this direction,

A penerally accepted rule-of-thumb is that the weight of the concrete foundation structure
be at least three (3) times the total weight of all the equipment it will support. This weight
acts as an inertia block to stabilize the foundation. The optimum distribution of the founda-
tion mass would be to have as much weight as possible directly under the crusher to provide
the maximum inertia damping next to the rotating equipment. The height of the founda-
tion should never be greater than the width perpendicular to the rotor unless an integral
pad or spread footing is used beneath the structure,

Whenever possible arrange the discharge from the crusher to be carried transverse to the
rotor to allow solid support under the sides of the mill and the bearing pedestals.

It is advisable that the foundation for the crusher rest on bed rock or solid earth, completely
independent of other foundations and separated from all adjacent concrete work by shock
absorbing pads between the meeting surfaces.

The foundation must be designed to avoid resonant vibration conditions originating from
normal excitation forces. The forcing or exciting frequency of the crusher equals its rotating
speed.

SOIL BEARING SUPPORT

The soil structure beneath the foundation should be well drained and stable enough to pre-
vent uneven settlement of the foundation. Soil support conditions vary widely with loca-
tion, so the safest procedure is to make an investigation of the installation site. The soil
type and analysis of the effect the design loading will have on the soil are very important.
The elevation and proximity of the ground watertable will directly influence the size and
shape of the foundation,



The desirability of low soil loading under a foundation subject to vibration cannot be over-
emphasized. It is not safe to use conventional static soil bearing support values for dynamic
loading conditions.

A good rule-of-thumb would be to allow a soil bearing value of about a fourth of the recom-
mended static load values for the soil type when designing for dynamic conditions under a
crusher foundation. Where soil moisture conditions are prevalent, the allowable s0il loading
pressure should be further reduced to provide safe resonant free hearing values. The founda-
tion contact area should be designed to impose a soil loading condition nio greater than 500
pounds per square fool to resist its settling and the resulting soil resonance set up by the
crusher operation.

Crusher equipment is subject to vibration due te unbalance resulting from operation, which
will have a frequency equal to the crusher's operation speed. It is possible this vibrating
force could interact with the soil’s natural frequency causing a resonant condition that
would produce excessive vibration when the concentrated foundation load deflects the sup-
porting soil under the structure into its critical zone. The nature of the soil is directly re-
lated to itg inherent frequency.

When poor soil conditions such as non-cohesive strata, wet sand and clay or high porosity
wet sand or swamp lands are encountered, it will require piling to supplement the founda-
tion support and avoid settling.

ANCHOR BOLT LOCATIONS

Check the certified dimension drawings for the anchor bolt location and size. When anchor
bolts or inserts are cast in the concrete, it is very important to construct a well braced tem-
plate to accurately locate and position the anchor bolts or inserts in the foundation until
the concrete has set. To compensate for small measuring errors, place a sleeve around each
bolt to allow for adjustments when the concrete has set. The sleeve should have about an
inch clearance around the bolt, which will require a plug at the top to keep out the con-
crete, and center the bolt in the sleeve.

BEDPLATES AND SHIMS

When the foundation design calls for a struetural bedplate cast in the concrete foundation,
the centerlines and elevation must be established by a survey so the crusher will be in the
correct position called for on the certified dimension drawing when set on the bedplate.

To determine the necessary length the anchor bolt must project above the foundation,
check the certified dimension drawings for shaft centerline elevation and its height above
the foundation, Then allow for the grout or shim thickness, the crusher hottom flange
thickness, the height of the nuts and washers and extra threads for drawdown.

Usual practice is to allow two to three inches of grout beneath large crushers with wide bot-
tom flanges to facilitate placing the grout. Allow up to 3/8 inch for shims when installing
a large crusher on a structural bedplate to compensate for irregularities of the wide bottom
flanges and bedplate, For smaller equipment, the shim allowance can be reduced to 3/16
inch for narrower flanges.

STRUCTURAL STEEL FOUNDATIONS

When a structural steel foundation is required for any crusher installation, it should be
carefully designed to avoid vibration criticals and sufficiently rigid to assure permanent
alignment of the crusher and its driver. It must be designed to carry with minimum de-
flection the weight of the equipment, plus the loads imposed by the material handled and
the dynamic forces set up from the crushing operation.

The crusher frame is to be rigidly connected to the structural foundations using shims to
adjust for foundation and frame irregularities to prevent distortion of the crusher frame.
Resilient mounting pads between the bottom flange of the crusher and the structural steel
foundation are to be avoided at all times, unless they are beneath an inertia base supporting
both the crusher and its driver. '

All structural steel crusher foundation plans should be submitted for review by Williams
Eingineering Department.
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FORM 9B2

INSTRUCTIONS FOR INSTALLATION & OPERATION
OF WILLIAMS SPINNER SEPARATORS FOR USE WITH DRYER MILLS

Alr System Assembly: The purpose of the air system is to convey
ground material from the mill to the Separator {where it is
classified and the oversize particles are automatically returned
for regrinding) and then to convey the finished product to the
cyclone (where it is deposited for convenient handling). The
circuit is completed by returning the air to the windbox (from
where it enters the grinding chamber of the mill). A small
amount of excess alr, which enters the system thru the feeder or
balacing air dampers, is discharged to the dust collector (where
extreme fines are extracted before the excess air is discharged
into the atmosphere),

Since the Separator and Cyclone are on the intake side of the
fan, the portion of the air system in which they are located will
operate under partial vacuum (specifically stated as "condition
or rarefaction"). This means that the pressure inside this part
of the system will be lower than the atmosphere pressure cutside.

Set the Separator on top of the mill and bolt it securely in
place, placing gasket supplied between mill and Separator.

Remove wood blocking around the spinner blades. The cyclone, fan
and dust collector should be installed next but, because it may
be advantageous to shift them when the piping is connected, make
these installations temporary.

Connect the piping, as shown on your installation drawing,
matching the flanges by the numbkers which are painted on the pipe
sections (1/1, 2/2, 3/3, etc). Use gaskets or RTV Silicone
Sealant in all joints so that the completely assembled air system
will be air-tight, since air leaks will impair the efficiency of
your mill.

To facilitate assembly and to allow for minor variations in
locating equipment, there will be a slip-~joints flange on each
straight run of pipe. This will allow a variation of
approximately 3 inches. The elbows will also have one loose
flange for the same reasons. The adjustable sleeves and elbow
flanges must be field-welded into position to be air tight.

After the air system ducts have been completely assembled,
permanently anchor the cyclone, fan and dust collector to their

foundations.

All pipe work must be properly supported and braced independent
of eguipment. The return air duct entering the fan must be
readily removable to permit inspection of the fan, therefore do
not support pipe by means of the fan,

Pipe elbows manufactured by others are to have a throat radius of
at least two pipe diameters.



All pipe and collectors that are not heated are to be insulated
to prevent condensation during ccld weather.

System Start Up: Start the Spinner Separator. The setting on
the variable speed drive should be in accord with whether the
mill is to grind relatively fine (100 mesh) or coarse (40-60 mesh).
For fine grinding the drive should be set near its highest speed
and conversely for coarser grinding. Do not adjust the variable
speed drive unless the drive motor is running.

Start the Rotary Valve below the Cyclone and alsc the Rotary
Valve below the Secondary Collector,

Start the Secondary Exhaust Fan and Secondary Exhaust Collector
(if provided).

Start the Main Fan.

Open the slide gate in the mill rotary feeder housing if it is
closed and 1f this type cof feeder is used.

Start the Mill.

Permit the feeder to operate until the load in the mill is heavy
enough to make the mill run quietly.

Once the quiet operating condition has been reach, turn the
feeder selector switch to the "Off" position and note the vacuum
setting on the gauge. When the mill becomes noisy, start the
feeder again by placing the selector switch in the "Hand”
position and feeding unitl the mill becomes gquiet. Again, notice
the vacuum gauge reading.

Continue the process until the system stabilizes and the "guiet
condition" wvacuum setting remains the same - it is expected that
the setting will have steadily risen as the system is loaded with
material.

NOTE: If the feeder cannot feed fast enough to obtain a quiet
condition for the mill - increase the feeder speed by adjusting
the variable speed drive.

A check of the finished ground product should now be made. If
the product is not fine enough, increase the Spinner Separator
speed, or decrease the Spinner speed if it is too fine.

I1f the product cannot be made fine encugh at the Spinner
Separator's top speed, add spinner blades. Check the power
required so as not to overload the drive. If the spinner drive
is overloaded, cut back on the air delivered by the main fan
using the damper usually ahead on the fan or slow down the fan.

Once the correct fineness of product is obtained, the automatic
feed control panel is ready to be adjusted as outlined above.
-2



Flash Drying: If hot aix ig to be introduced into the mill for
drying purposes, an exhaust fan is supplied. A splitter valve
then is not required as the exhaust fan will regulate the
quantity of air exhausted from the air system.

An exhaust fan is recommended because it now becomes important to
maintain an accurate control over the amont ¢of air exhausted from
the system as an equal amount of secondary air will be drawing
thru the heater and mixed with the combustion gases. By so

doing the temperature inside the furnace and hot air piping can
be controlled together with the dew point of the system. The
temperature for the air piping should not exceed 800 to 900
degrees F. A damper is provided aheazd of the exhaust fan to
control the amount of exhaust air, and temperature gauges along
with an alarm system are provided with Williams Furnaces. See
"Furnace Instructions" for further information.

If you are drying and grinding simultaneocusly, it is necessary to
give special attention to lubrication. The lubricants
recommended in this book may not be suitable and the suggested
freguency of lubrication may not be ample. For all installations
in which hot air is introduced into the mill, consult the factory
about proper lubricants and make a lubrication schedule to fit
your special requirements.

Mill Operation
Possible Troubles:

a) Product Too Coarse: Increase Spinner speed, or try adding
a 1/2 set spinner blades (maintaining spinner dynamic
balance) or decrease air volume of fan using fan damper.

b) Product Too Fine: Decrease Spinner Separator speed, or
remove 1l/2 set spinner blades, or increase air volume of

fan.

Lubrication: Possibly no detail is more important to the life
of a machine than the proper lubrication of the contact

surfaces of moving parts. Table 1 is a good general purpose
guide to proper lubrication of Williams Separator Mills. However,
we advise that you lubricate as frequently as local conditions
warrant for vyour installation, keeping in mind that care be
exercised to prevent over lubrication. Too much lubrication will
cause a bearing to heat. Bearing operating temperatures will
vary with geographical location and ambient temperature at the
installaticon. If there is any doubt about lubrication, consult
the Williams factory or a qualified lubrication expert.



Table 1 - Lubrication Guide

Element Type Lubrication Frequency of
Lubrication
Spinner Separator Mobiltemp 78 Weekly

Outboard Bearing

Spinner Separator Mobiltemp 78 Weekly
Top Gear Housing

Spinner Separator Mobil DTE 26 ) Inspect Daily
(below 150 degrees F)
Mobil DTE 0il AA
(above 150 degrees F)

Spinner Separator Gear Housing: The Spinner Separator gear
housing must be lubricated when received from the factory. This
can easily be done from the ocutside as an ©0il pipe has been
supplied with a sight glass. All gear housings are shipped
without oil because of traffic regulations.

Fill the gear houisng to the level of the sight glass. A visual
check of ths sight glass will assure the mill operator that the
Spinner Separator has the proper cil level during coperation.

Note the outboard bearing of the Spinner Separator located on the
outside of the Separator hcousing is to be grease lubricated.
Generally the upper bearing of the spinner drive will alsc be
grease lubricated. If so, a grease fitting is located directly
above the air vant on the outside of the Spinner Separator
housing which connects to a pips leading directly to the upper
bearing of the gear unit inside the Separator. If a grease line
is not provided, the upper bearing will be lubricated by an
internal splash system.

For grease and o0il lubrication recommendations, see Table 1.
Change oil monthly or more often as necessary.

All motors, speed reducers, vari-speed drives, etc. should be
lubricated only as directed by the manufacturer.
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When Ordering

. ] This Drwg. Number and
Repairs Give

{ Part Wanted, also Quantity,
Machine Serial Number

PART

CODE

QUANTITY
IN

MACHINE

Spinner BRody

Spinner Plate {requires U bolts &
locknuts per plate)

Support Channels {requires 4 bolts &%
locknuts per channel)

Spinner Blades (requires 2 bolts %
locknuts per blade)

Shaft Cover

Pipe Seal (requires 2 bolts & locknuts)

Spacer (reguires one set screw)

Splnner Plate Support (requires 1 roll pin)

0 co =3 [o A TR |

Access Door Liner (requires bolts &
locknuts)

Cylinder Liners (requires 6 bolts &
locknuts per Liner) -

Access Door

Accesas Door Closure Handles-(requires 1
locknut per handle)

Right ‘Angle Bear Box {requires 4 bolts
&% locknuts)

14 Shaft Cover Spacer

15 - " OQutboard 3haft Pillow Block {requires 2
bolts & loecknuts)

Spinner Plate Baffle {(requires 12 bolts
and locknuts per Baffle) '

17 011 Piller T
18 Air Filter
19 . Air Seal Piping (optional equipment)

Not Shown

'SPINNER

PARTS LIST:
' SEPARATOR

WILLIAMS A5z CO.

ST. LOUIS, MO,

RC96
RC95S

Al—lOﬁ—
2-005

1 Lot
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RN, 5348



: } * T I € | »

— i min st e
—OmNO_ -a-r cm- L | ———— e S b i suvt | man| wman . ——— T;.:* ey _l-.__ -..3_ T ———— T.-i* ivrm _l-._ ...n.m
..I..u_ e mr——u et BIEEE T EHIHSYMXI0T J3COY | L [==i| v (a3 S T T o o
[ TS [y R ot ) e BN1E OMINIY.ISd 0300Y | Yo |ao+| 0 ]
] ﬂm ety ...n!““ B
—
EMQJWW__JEMWEM YH |armomem! m —
DM 'BINDT LS - et inid FEIMYNITML
'O Nt SWYITUM [ scoeeo-con: mme i s

i
TR G AT W Pt o e O M ik fury -k v Dt S sl WHTTRE b kb e T TR SR i S e o Y b e

7.7 1! %\“mm
‘SHT 061 = LHOIAM *XOHokdV /////// VVV

BNIY ININIYIEH TvIs 1 *?2z e \b ) ,.

TWES LS NOTHTA 2 9 e /% ..
™IS Livis 1NdlND
oNIgvIe 1o //.ﬂf////.
ONIHY3E NOINId
NIY JYNS ONIHYIY NOINId
ENIH JYNS HY2D NOIMId
M50 NOIMId
ASW Hy3D NOIMIdA
W30 LNaing
MWd NIHS HOLaYOY PNIWYID
XIvd AIHS OMNNGH o) SNIHY
Xavd nIHS NI NOTNIJ
W¥d WIMS HAADD JOL
FE W)
Laves INdLD
ASN AL LAVHS
LIS LM
BV 8 1/%
S Y v ae A
g)vgn_ O\ﬂ

19 "TH *XH 9 =

LY NIV
HIHSYANDODT BT

L= [+ 1 -
33258‘ sunm

(F]

oz ) () q

, /)
: WADHE SY O¥d 15N 411 Teas 13LON @ Sk

] _ B

z 1 A3y &H201Q 9L "ON /g !
. 1881 ‘HSS81 ON IVIY3AS TIINW @]

fo =, i I al
ONISIOH DNIYYEN _iu.ﬂzna

ARLS Jgv) "M "DOT 91 D\ﬂ
BT WL

anngd Fdld leN Bl -
gug

) e

” anv-DaannN oNTavED sia & SA 19 SHIvVdEY
PG ALIINYND OSV 'O3LNVM 1HYd @ZHEMQW_O NIHM

® i : X ) . ] — @

gﬁ""—"'_""'*‘_““_‘“’--""——-——————NNN—-

HO1LdIWIS30




{QUADRA-KEY™"
VARIABLE SPEED PULLEY INSTALLATION AND SERVICE INSTRUCTIONS

INSTALLATION:

1

2.
KR

10.

Set molor base In ite approximate position. Do not boklt to floor. Bolt motor to base.,

Secure companion sheave to driven shaft using instructlons furnished with bushing. If an outboard support is used on
driven shaft, place beit In sheave groove before fastening support.

Check shaft on which QUADRA-KEY pulley |a to be mounted. Remove all burrs and remove key from the shaft. (The
collet used with the QUADRA-KEY pulley does not require a key.}

Insert collat into bore of QUADRA-KEY pullay. Insert spacer, lockwashar and draw bolt into opposite end of pulley and

tighten bolt by hand to within 1/8" of end.
} ;OCKWASHER

DRAW BOLT

SPACER

Mount QUADRA-KEY pulley on shaft.: Push on until shaft bottomsa in coliet then pull out 1/8", or until the
QUADRA-KEY pullay is approximately in line with the companion sheave.

Adjust motor base untll the driver and drlven shafts are 1" claoser than the desired minimum center distance and
the base cannot travel further inward. .

Align the driver and driven pulleys using the method shown below,

I ,! 3 STRANIHTEDUE
| |
£ ]

Place straightedge across side of QUADRA-KEY pulley flange making sure that it touches at both edges of disc.
Measure distance from straightedge to companlon sheave rim at pointg A & B. Repeat for other side at points C & D.
Measured distance at points A, B, C & D must be within 1/32" of each other. Misalignment wlll result in vibration and
premature belt and pulley failure.

Secure motor base to floor and tighten collet draw bolt. Recommended torque on collet draw boit is shown in the
following table. Recheck allgnment.

QUADRA KEY ORAW BOLT
MODEL TORQUE (FT./LBS.)
2303, 2305 42
2907, 2910 87
3215, 405
3220, 4420
3225, 4425 82
3230, 4430

Adjust motor base to extreme forward position and place belt in grooves of both pulley and gheave, Rotating the drive
by hand, adjust motor base until belt top is flush with 0.D. of QUADRA-KEY flanges This places belt at QUADRA-KEY
maximum pitch diametar. :
Start drive under load and stop. Check drive alignment. If necessary t¢ adjust alignment loosen collet draw bott until it
is backed off approximately 1/4”, Tap head of draw bolt firmiy with a hammer untif puliey becomes {oose on the shaft.
Move QUADRA-KEY pulley to correct alignment. Re-tighten draw bolt as outlined In step 8 abova.
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REMOVAL:
1. Adjust motor base 1o extreme forward position. Tum off motor. Femove belt from QUADRA-KEY pulley.
2. Loosen collet draw bolt until it is backed off approximately 174",
3. Tap head of draw bolt firmly with a hammer until pulley becomes loose on the shaft.
NOTE: If the pulley does not come loose after tapping the head of the draw bolt several times, a standard sheave pulle;

may be used in following manner. Remove draw bolt and spacer and insert puller bolt into back end of pulley unt
it comes to rest against the collet. Position puller arms over Inboard disc flange and hand-tighten bolt. Tap bolt with

a hammer until QUADRA-KEY becomes loose on collet,
4, Rermove puller and slide pulley and collet off shaft.

SERVICE:
—WARNING —

IMPROPER DISASSEMBLY MAY CAUSE INJURY. SPRING UNDER HIGH
COMPRESSIVE LOAD. READ THE FOLLOWING INSTRUCTIONS COM-
PLETELY BEFORE DISASSEMBLING PULLEY.

1. IMPORTANTI Belose disassembly mark all parts 50 5. Hemove retaining ring and back off on nut atlowing

that they can be replaced in their same relative spring to come o its free length and remove tool
focation or an unbalance condition will result. from pulley, Use Tru-Arc Plier No. 6.
2. Remove collet, draw bolt and spacer. .

3. Insert QUADRA-KEY disassembly tool in bore of
pulley., Adjust tool so that the tool will not
interfere wilh the removal of the retaining ring
on the hub.

6. Slide spring covers, spring and one disc off of the

4. Compress spring can 1/8" by l:ghtenmg nut on hub. The opposite disc and spring will remain
disassembly too! so that there is no load on the trapped between two retaining rings and will stay on
relaining ring. the hub. Do not remove at this time,



In the bore of the removed disc, there arg four keys
and two bushings. The keys will fall out. The
bushings have an axial slot. They are removed by
pulling bushing in towards the center of the
hub starting at the slot.

Clean and inspect hub 0.D. and disc bore. These
should be free from scratches pitting or other
damage. The hard anodized finish of the belt
face of the disc should be free of major defects
and nol worn off.
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install two new bushings. They will snap into the
retaining groove in {he disc. Position one bushing

so slot is in line with keyway In the disc bore. -

Position second bushing so slot is in line with a
keyway at 90° to the slot of the first bushing.

) .
[ AL T - -

10. Install the new keys. Note that two edges of the

keys are sharp corners whiie two are flat. Place
flatted edge inlo disc keyway using small amount of
grease to hold kays in place.

12. Ptace large diameter spring cover on disc. Set spring

and ouiboard spring cover on inboard cover
engaging the ends of the spring with the tabs
on the covers. These tabs help align the covers for
assembly. Make sure that the marks from Step #1

are aligned.

13. Inser! the disassembly toot back into the hub and

lay the retaining ring on the cutboard can so that
it can be installed later.

taking care to align the projections on the
outboard spring cover with the keyways in the hub,

15. Install retaining ring in the groove in the hub.

Remave the disassembly tool from the pulley after
making sure retaining ring is properly seated in
groove.

16. Repeat Steps 1 through 15 for the other half of the

pulley. The pulfey can now be reinstailed by follow-
ing the installation instructions.



PARTS AND PRICE LIST

— SNAP RING
DISC
INBOARD COVER
KEY
SPRING
BUSHING
OUTBOARD COVER
RETAINING RIKG
HUB

SPACER
DRAW BCLT

LOCK WASHER

il el e K i Rl e B Bend A Rl N
- 2303 $11000 | $ 91.00| $4.30 $6.50 | $23.00 [ $2.00 $50 51460 | s2.40 $30 | $20.40 $5.80
2305 110,00 91.00 4.2 6.50 . 26.00 2,00 50 14.60 2.40 -30 20.490 5.80
2905 1100 | 10000 5.90 6.50 26.00 2,00 50 15.30 240 30 Nn.20 710
2907 131.00 | 100.00 590 650 27.00 2.30 50 15.30 2.40 30 21.20 ALY
2910 13100 | 100.00 5.80 650 2000 | 280 50 15.30 2.40 30 21.20 110
3o 174.00 | 127.00 6.90 10.60 34.00 5.3¢ 50 17.30 240 30 23.90 150
3215 174.00 127,00 690 10,60 I 36.00 5.30 50 17.30 240 a0 | 2380 150
3220 17400 | 127.00 8.90 10.60 . 38.00 5.30 50 17.30 240 30 23.90 7.50
3226 17400 | 127.00 690 10.60 40.00 5.30 50 17.30 240 30 23.90 750
3230 17400 | 127200 890 10.60 43.00 530 50 17.30 240 30 2390 7.50
A410 18200 | 127.00 6.90 10.60 .00 5.30 50 17.30 2.40 30 2350 2.20
4415 18200 | 127.00 6.90 10.80 38.00 5.30 50 17.30 240 30 2390 9.2
4420 182,00 | 127.00 8.90 10.60 38.00 5.30 50 17,20 2.40 30 23.90 9.20
4425 182.00 127.00 6.90 10.60 40.00 5.30 50 17.30 2,40 30 23.90 9.20
24430 182.00 127.00 B8.9¢ 10.60 4300 5.30 50 17.30 2.40 30 2390 9.20

NOTES: 1, SPECIFY PULLEY MODEL NUMBER AND PART NAME WHEN ORDERING.
2. ALL PULLEYS DYNAMICALLY BALANCED, {F EITHER DISC OR SPRING REPLACED, PULLEY MUST BE REBALANCED,
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SPECIFICATIONS

35-140

COMPANION SHEAVES

FOR 1522 SERIES BELT — 74" TOP WIOTH FOR 1922 SERIES BELT = 1¥,” TQF WIDTH A-—=
fart | chfOuisidel o { 8 | € | D [oushing]wrg| (et | RuchjOutsldel o | g | ¢ | B {Bushing wet 4
S+53 5.29 5.5 | 1% W W 4¥:) JB 2.6 1560 5.15 6.0 1% LA 0 4| J8 3.8
5-60 .75 60 |iWa 1% a 434 JB 3.3 {1570 6,75 70 1w 154 0 5% | JO 5.0
5-70 6.75 7.0 | 1% 1% | % 5¥) JB 4.1 |15-80 7.75 80 1% | 1% 0 6y JB 6.5
-B0 .73 8.8 [ W W | % 6%| JB 5.3 {1590 8.73 8.0 | 1% 13, [ Tn| J8 8.0
5-50 B_75 90 | 1% 1% | % ) JB 6.1 | 15-100 975 1040 [1h 1%, L 8| JB 4.5
S5-100 9.75 ] 100 [ 1% | W 8%} JB 7.4 115110 1 $0.95( 11.0 | 1% 14, a gy JB 10.8 o) 0
5-110 | 10.75] 1.0 | 1} 1% | ¥ ¥ JB 8.1 115120 | 1.75] 120 | 1w 1. 0 10%:| 48 130
[ 5120 [1175 | 120 [1% | 1% | % | 10%] JB 8.8 15140 | 1375 140 | 1%, | 1% | W | 12% | SDS | 148 D
S0 1375 ) 140 1%, J1ve ] W 1% ] SDS 106 (154160 ] 15735 16e ik, My LW | 14Ve) SDE 4 158
15180 1 775 180 J1%, { 1] w [16%]| SOS [ 180
FOR 7122 8ERIEE BELT — 1-7/16- TOP WIOTH FOR 2928 SERIEG BELY — 1-13/16° TQP WIDTH ?’\\\\Q
| e gu:: A ] c o |- lwagg fan | Ren g«:-' A e e o | jwit ///% NS
275 | res | 75 Jarse rnse [—ine | s sos | 6o [asea | 775 | a0 2 21716 | —1/32 { 638 | sp oo / [=3))
2520 | 75| 00 Jnansfeniae -8 | e1s2 | sbs | sa|aseo | sr8 | w0 2 24518 | —1432 | 7as8 | 5D {120 /
2wo0 | ars | 00 lwzpae (11716 | =116 | 7-i42 | s05 | o5 |aso0] 075 | 100 2 2918 | — /42 [ s-ara b SD 145
25900 ) 875 .00 1706 [ 1108 {—146 | 822 [ 80s {10 |as1w [0S |10 2 2308 | — 1032 | wass | 50 |18s 4
25110 [ wrs | 1.0 [rvn6 {1118 [—1216 | e12 [s0s [120 [as120 1135 [ 120 2 21018 [ —az fioasa | B0 [0
28120 [ 1195 | 120 Ji1-706 1118 |— 106 10172 | S05 [148 (a5 [ 1275 | 140 2 2418 | — 1,2 123/ | &6 220 |w—— _
28140 1275 { 140 [ -7n8 J1avte |— 1218 [ 12172 | 505 [ 150 | 3s-180 | 1578 | 160 2 2918 | —1ma2 {1430 | 8D {250 K] L7
25.160 1575 | 180 [1-708 [1nne [ — 1718 (14422 | 505 [aa3 | as180 | 1775+ 180 2 21518 | —1/32 {18370 | S0 |20 | f __J b
25180 [17.75 | 180 Jo-7r1e (111418 {— 5208|1872 | 505 [205 {35200 | 1975 | 2.0 2 29418 | —1232 [1aam | so 220
FOR 3230 SEAIES BELT — 2 TOP WIDTH FOR 1430 SERIES BELT — 2.9/4" TOR WIDTH All GERBING Com-
Out- Out- anion Sheaves are of
SRR R RN R G S R RN R R Sre cision machined
ssa | 75| ea 2 204 |awnr18 | &0 | 350 frro fesaw(w07s [ 10 | zans 3 w14 { m7/0 | sF f230 rugged cast iron.
X55-00 BVS 9.0 2 21/4 =316 | T-3/8 | BO |130 | 45920 | 1175 | 1240 | 2af6 a3 — 154 78 | SF |25.3 SpOke type COI'IStI'UC-
355100 9.5 [ 100 2 2-1/4 |—ast6 | aaa | 50 [16D Lasa25 1228 [ 125 | 2408 a 174 |0-38 | 5F {260 1i f d d
ss-ofwors | 10 2 214 |—3M6 | v-a/m | 50 fuso | 45-330 | 1275 | 130 | 2106 E) — 154 | W78 | SF |273 . on or re _u ce
285120 | 11.7% | 12.0 2 | 29/4 | —3/18 | 103/8 | 50 | 21.0 | 45-140 | 13.75 | 140 | 2-1/16 3 | —1m | 3178 | &F |28.8 inertia, Dynamically
X55-140] 1375 | 140 2 2074 | —3/18 {12-3/8 | SD 240 ] 45180 | 15.75 | 160 | 29018 3 — 34 (1378 | 5F [Jp balanced 1o assure
355180 | 13.73 | 100 2 24174 | —ans {1438 | 50 [aso Jas-s80 | 1705 [ 1m0 | 29018 3 | —is4 |15T8 | 5F 3800 vibration free opera-
35180 [ 1795 | 1A 1 2174 |— 3/ |ede | SD 310 [45-200 4 1975 |00 {21h8 3 — 174 | 17748 | §F 430 tion. Precision groove
355-200 [ 19.75 | 200 2 2174 |—ane J1sase | 80 [a5.0 {as-200 (2475 {220 | 2108 3 — 44 (19778 | 5F 500 .
45240 | 2375 [ 240 (2905 3 — 14 {22 | 5F [s0.0 angles to qrowde
- greater effective pull-
tWeight based on 9 ght of bushing ing power and in-
crease belt life, De-
STOCK BORE RANGE® sighed for use with
BUSHING SI1ZE MINIMUR MAXIMUM standard QOD-type
With Standard K.W. With Shatlow K.W.** No. KW, bushings.
JH ¥ 1% 14 heput¥
£05 snd SO % 11y, [ F]
SF b 2Va 2% 2%
*Availzble bares rang# trom 12 o in {ng s of XK. **Furnished with I-] key 1o fit standard keyway in ahaft,

HOW TO INSTALL . ., . The tapered, split part of the bushing is drawn into the
sheave by three cap screws. Put the sheave and bushing together loostey, with
the screws in place, and slip them onto the shaft as a unit. Tighten the screws
until the bushing begins tc grip the shaft but can still be moved easily. Align the
sheave. Tighten the screws evenly and progressively. Tighlening force on the
screws is multiplied many times by the wedging action of the tapered surface.
This action compresses the bushing for a snug fit on the shaft. if extreme screw
tightening forces are applied in mounting the bushing, bursting pressures will
be created in the hub of the sheave which may cause it to ¢rack.

Never allcw the flange of the bushing lo be drawn in contact with the
sheave. This gap should ba from % ” to Ya“.

HOW TO REMOVE _ . . To remove the sheave remove the three cap screws and
insert them as jackscrews in the tapped holes provided for thal purpose. As
the screws are turned in the jackscrew holes, they force the sheave from the
split tapered bushing, removing pressure and permitting easy removal of the
entire unit from the shaft.

23



VARIABLE SPEED V-BELT

® The GERBING vari-speed V-belt is designed
to provide greater speed variation and flexibility,
and to withstand the lateral thrust of the spring
loaded pulley discs while transmitting full power
capacity.

These belts are made with specially developed

synthetic compounds to provide optimum service
under excessive oil, heat and static conditions.

Listed on this page are the standard GERBING
vari-speed V-belt cross sections and pitch lengths
with their corresponding part numbers,

Manufacturing tolerance on the pitch length of
variable speed belts is £1%.

Note: To determine approximate minimum center L
disfance for bells lisied below, bui not listed on C=—_——1{0+4 d).785
Pulley General Dimension pages use the forinula ... 2

Where L = Pitch Length of Belt
B = Max. P.D. of variable speed Pulley
d = Pitch Dia. of Companion Sheave

FOR ADDITIONAL BELT SELECTION REFER TO “GERBING VARIABLE SPEED BELT CATALOG"

29

3 13
Its ‘1 4 i '|
AR AN
AN = e A TN
\:{“ A7) 8 S AT ] T8
BELT PITCH DELT PITCH
1921213.25& LEQNSGﬁ'I"‘H NO. LENGTH
- - A2A0HY 189 38.9%
1922V 2582 28,0 2926 366 6.6 22301V 432 4T3
1922V 798 29.8 2926V 40D A0.0 3230HV 528 2.8
1922V 302 0.2 296N 425 426 A230HV 546 £4.6
1822V 321 324 2926v 471 a7 ATMOHY 553 w03
1922V 363 6.2 - A230HV 570 57.0
. 1922 3 339 2320V a¥T ar7 J220HV 585 58 5
Latgral Rigidity, deop sldawalls 1922V 386 38.6 2026V 456 86 3230HY 503 503
and fexibilily assure stability 1922V 403 .3 . A230HY 513 &1.3
and high powar (ransmitlin 1922 417 41.7 2925Y 491 431 3230HV 520 62.0
caga cit‘y of the GERBIN 1922 426 426 2926V 521 521 A230MV 626 62.6
ngll as if moves throuph the 1923V 443 a4.3 296V 546 54 & 3290HV 644 64 4
pilch diameter range s shown 1922Y 454 45.4 - 323HV 658 R
ajove, 1) can be noled from 1922V 48< 4B4 2926V 574 57.4 3230HV 670 67.0
this sketch thal the lop width 1922V 544 54.4 2026V 586 SB& 3230HV 585 8.5
ol {he pelt delermines the 1522V 604 604 2926V 606 60.6 A290HV 702 70.2
ampunt of pilch diameter 1922Y 646 546 . 32301V 723 723
variation, 1522V 656 666 2926V 616 61,6 3230HV B21 8%
1§22v 751 ;gé 2026Y 636 7R IFIOHV BSE ggﬁ
1922V 756 . 2926V £46 646 3230HV 571 a
1822V 891 B9.1 2926V 666 655 J230HV 560 96.0
7 7 2926V GRS 68 6
F— & —j L P g — 2926V 706 0.8
TR ~ AR —L 2920V 726 126
‘i; AN ’7 % NRANS SN T 2026V 776 7.8
VYIS B VS IES L 2926V 786 78.5
t t 2026v 834 8.4
BELT PITCH BELT PITCH“ 2926V 856 856
HO. LENGTH 25229 364 e 2926V 8@t 89.1 4430V 548 548~
1422v 300 00" 2322V 304 4 2926V 806 30.6 4430Y 555 5.5
1422 360 280 2322V 421 421 _ ko OI6Y 066 08,5 ] ::%: g:g -‘éi‘f'-g
1422y 400 0.0 2332V 441 44 2976V 1006 1008 saov e ¢
1422v 420 428 2322v 461 & 4430V 650 66.0
1422 460 8.0 2322V 4 481 & 57‘0
2322V 521 521 4420V E/Q R
1422V 460 3.0 2322V 541 54,1 4430V 690 69.0
1422V 540 54.0 2322V B 50,3 4430V 700 70.0
1422v B 60.0 2222y 621 621 44;83 ;33 ;%g
1422V 660 6.0 2122v 661 6.1 iyt 372
2322V bal 881 4430V .
1422y 720 720 2322V 7Ot 01 4430V 750 790
1422v 780 78.0 232¢ 121 72.1 ::%5 g?g g?'g
1 3] .
g W iy B
2322V BAE BB.6 44JOv .
2322V 9 921 4430°7 1030 109.0
23220 1001 100.1 4433% 1150 150
HEG i




6 5 4 3 2, I 1
WHEN ORDERING  (PAT WANTED, ALSOD QUANTITY Ty
THIS HAWING NUWMBER AND N
eany | REPAIRS GIVE sm:ns SERIAL NAGER AT ERE
{ ]
) 105 4 1 IS GALLON HYDRAULIC RESERVOIR i
. . | 2 FILLER/BREATHER ASSEMBLY 1
q @{ _‘i 22t s 3 | FLUID LEVEL AND TEMPERATURE GAUGE i
| | ] | . il FLEXJBLE HOSE ASSEMBLIES 3
——
2 & \ A1 \ | & |-2;- @-\F5 ! 5 iD MICRON SUCTION FILTER WITH FRESSURE GAUGH |
E —’ 1 [ ' (When ordaring flltar, epecity entire
‘ ’ \( ., "@ 4.'. l IYI assambly ar replacement element enly)
Gg LY ] LIl et at iooes: 6 FILTER CLAMPING NUT WITH SPRING 4
] I
S 7 HYDRAULIC PUMF MOUNTING BRACKET I
— s —(9 H 8 | worawe pue |
) MOTOR COUPLING I
— | < 3—g=— 1a FLEXIBLE HOSE ASSEMALY i
RESERVOIR{ (S GALLON i
CAPACITY) 11 El ECTRIC WOTOR: | Hp, [BOD RPM, TEFC, 1
460 VOLTS, 60 Hz., 3 Ph.
@— @B = " 12 1€ MICROM H1 PRESSURE FILTER !
1 iji @ ] il {Whan srdering fllter, spec!iy sntlra
\ i - . ! ‘.\ assambiy or raplocament alememt only)
| —1——g", D1A. HOLE FOR T ““**E] 13 FILTER MOUNTED PRESSURE GAUGE 1
b U 2 ]E O 3" BX CONNECTOR __ R | £ 6 _ I . 0-100 PSI, DUEL SCALE
[ ) I
I ; @6 RetuRn. A g;gﬁe“?zlm te | AIR-TO-DIL HEAT EXCHANGER b
o% A E MUST BE MAINTAINED! 15 HI - LOW OPTIONAL PRESSURE SWITCH 1
4 | 3 ALL PIFING BETWEEN LUBRICATION UNIT AND [ 16 | PRESSURE RELIEF VALVE i
:ID FILLOW BLOCKS, BOTH HARD AND FLEXIBLE 17 RESERVOIR MOUNTED OIL RETURN BUSHING 1
/] PIPING, TQ BE SUPPLIED BY CUSTOMER AS ' FOR PRESSURE RELIEF VALVE
2 o SPECIFIED BY NOTES BELOW.
i ®/ d \ \.__4{& 2 18 % FNET (2) QUTLET FIFPE ASSEMBLY t SET
i HYDRAULIC SCHEMATIC
. 15 FLOW CONTROL/FLOW SIGHT VALVE 2
' ) 5/8 DIA HOLES NOTES TO BE MOUNTED ON BEARINGS
. (4- REO'D) V OIL RETURN LINES TO BE I-1/2" NPT WITH A \ 20 IMMERSION !’EATEH - 375 KW, 120 VOLTS |
| FOOT IN 10 FOOT SLOPE MINIMUM, j
OIL SUPPLY LINES TO BE 1s2* NPT, SCH. 80.
Ty ey
c ie [3] FLEXIBLE HOSE ASSEMBLIES REQUIRED BETWEEN LUBRICATION UNIT AND J FEM. N.E.T. TET WILLTS & PaLL BROUP
- 4) HAMMER MILL PILLOW BLOCKS(SUPPLIED BY CUSTOMER). ACS THAMES, ING.
VIAING B 4] ALL PIPIMG BETWEEN LUBRICATION UNIT AMD PILLOW BLOCKS SUPPLIED BY CUSTOMER. | ontroa_ DOB742-018HL
¥ CUSTOMER S) OIL VISCOSITY TO BE 10S-150 SSU AT OPERATING TEMPERATURES (160°-180"). - et i o e e
., D
o OIL TO HAVE A “TIMKEN® OK LOAD OF 45 LBS. MINIMUM AND EP ADDITIVES. ! o v Bt Dgen i 192537
B * 6 1 | AES THAMES, INC.
- ' - i 3 MALE W.P.T. CUTLET THAMES CO-GENERATION PLANT
— DIRC , [ MONTVILLE, CONN,
- 'f/ \\ ,/@ WIRING SCHEMATIC FOR Mo ! H 18 172 FNPT PIPE PLUGS i BAYV DRAWING NQO, 12713.61.0403.05-1 iUZ?]
IMMERSION HEATER . = (CUSTOMER CONNECTION
i T - TO PILLOW BLOCKS)
u (9 ® ~ L’ _ ®
! OIL FILLER 7 |
- - []
. ' Ty Rl L |
z a. 1 ] { l_l (TP { .";@""i T 3/4 FNPT PIPE PLUGS
o i 1 1 168 L-- l IMMERSION HEATER E '-L/ laEFRDMTa;ﬁLDC\?f"ECTBLMIgES
é / L_r FURNISHED J
1~ NPT DRAIN—\\ & [ '3 !
© 5 | !
— [ ! || !
| ~No I G{ ' LUBRICATION UNIT SERIAL No.. !BSS8, 18563
— 4 17 4 —
- ' ' I B/ no. | 34BEI0I 14 rey. O
e B 27 { | f— ;
i, ® TAG: BMC-OLU-1A; B
F >q '
. mm‘mﬁ"_-mnmw-“ﬂm__ﬂ_.,‘-ﬂ‘-m--—-mﬂ-“
A i1 — e, 141-E-9602 | wILLIAMS S5SRE COo.
— T, LOUR, 3.
et e 3" [ o MODEL "E"™ LUBE UNIT
[ A— (AIR TO OIL HEAT EXCHANGER}
ayLEr 1w fi o r—ly
-t Futmuews DA F%—
S o ALL { A | 158 | Db | 40 VILLTS & PAL COMDUS L TR 1), | memmumma [, "4 == e
rnu lmlpn I-n‘q AL S —— In—. 1-0.[—" M S S AT wanr |ovm | pory fors v i i e e s et l4-E-1O15& I A
& 5 4 3 2 1




ELECTRIC

RELIANCE}

DATA TRANSMITTA

AD

D Qtué()@'l{bf-/u AND CERTIFICATIO

CUSTOMER ORDER NO. DATE REQ. NO.|S.0. NO,
REFER TO THIS NUMBE}

00&'/42016HL. 18/25/8%
ILLIS & PAUL GROUP 01MAF33492 IN ALL CORRESPONDER
P CONVEYOR SYSTEMS DIV
’66 FORD RD DATA PROVIDED WITH THIS TRANSMITTAL AND CERTIFICATION 15; o~
DE NV I LLE- N T 0/4344 0O FOR CUSTOMER APPROVAL BY DATE: -

Return of approval phints by the above dole 11 required 1o assure scheduled
shipment, detay 1n return and/ot revinon of approval prink may require

SAME AS SOL0 TQ UNLESS SHOWN shipment reschedule. Aeurm cpproved 0/% 1o dowm saurce.

N B FINAL APPROVED FOR CONSTRUGCTION OR INSTALLATION.
P S [0 PRELUMINARY, ENGINEERING IS COMPLETED.
0: T O  REVISED. SUPERSEDES DATA PREVIOUSLY ISSUED.
O  SEE REMARKS. ’
‘R ¥
TA | TRANSMITTAL AND CERTIFICATION ISSUED BY: AL pate 23 19 47 ccpy DATE
rce) REI.IANCE ELECTRIC CQ.
COLLINS IND. DRIVE
ATHENS, GA& 30613 DAT RINTED: V.
ITEM USED FOR USERS PLANT MOTOR OR
TOR GEN, D/5: -
R 1-1 _ 604961-12
:‘A QTY. FRAME QUEC 150 HPISERv. FAT TYPe R.P.M. C g:)x
. - ; . . D
2] 4497 1. 15[ PH 1200
PH/HZ/VOLTS-WINDING | OUTY ENCLOSURE AMB. /INSL PWR. CODE MOTOR/C[J)R
. - - - e GEN. C/D:
3/60 /460 CUNT TEFC-XEX | 40 _/F /FE 1S75-0Ba_(25)
BEARINGS |MOUNTING & METHOD OF RAILS OR BASE MODEL NUMBER REDUCER
) DRIVE " ) OR AUX D/5:
BAaL L F1 CPLD BRASE
ROTAT FROM OPP. OR. END D.C FIELD EXCITATICN DOUBLE SHAFT EXTEN, BRAKE QR
AUX. B/
. CCw )
-~ ouCER STYLE | CLASS FRAME RATIO ouTPUT ASSEMBLY BLOWER MOTOR
_ﬂ! Y RPM PH/HZ /VOLTS/HP
KE | BRAKE TYPE SiZE RATING DUTY P.O.
TA FTAB
1a | D-C MOTOR ARMATURE CURRENT: AMPS A.C MOTOR INFORMATION FOR
3R | FIELD CHARACTERISTICS PER CURVE: : SELECTION OF STARTER HEATERS:
‘g‘: Fi=f2 o MAX AMPS RPM| CODE:_G  _ (OCKED AMPS:
For—foZee  MAX AMPS . RPm| F.L CureenT: 173, AMPS,
Fy—Fa ____ ___ MAX AMPS RPM

-
.

POz

ADDLTIONAL MOTOR UOR GEN DATA:
LD LDC -~ STD

FR CUNST RLD

SPCL MAIN C/B REQUIRED

SPECIAL FRATURES:
LIMESTONE PULVERIZER 1ACTAG1) LIMISTONE PULVERLIZER 1B(TAG 1)
SHAFT SEALS (LIP TYPE) BUOTH E&NDS, CRUUSE-HINDS TYPE ECD DRAI
UVERSIZE CONDULT BUX, BURNDY LEAD LUGS, GREAST FLTTINGS; 120
VOLT SPACE HEATERS, RUTANIUN ARKROM, ROUTINE TEST AND REPORT,
CLASE FE INSULATION W1ITH "B™ R1ISE AT BOTH 1.0 & 1,15 S5.F.
EXTENDED WARRANTY .

CERTIFIED DRAWINGS AND DATA:
APPR DWG 2 REP 8 PRNTS 11-6 OR
@4t FIN DUG, & REP 8 PRNT 2
Moo AFTER RETURN APPR DWG &

MANL~2 CUPIES FOR APPR 11-6 OR - AES THAMES, INC,
B4 24 COPIES 2 WKS AFTER APPR THAMES CO-GENERATION PLANT
8 SETS P/L B6 11-6 OR B4 MONTVILLE, CONN.

B&V DRAWING NO.12713.61.0403.04=/90& ¢




':'.E; FRAME HP TYPE P:EARSTEZ" RPM VOLTS
. TMAF 33492 445T 150 P 3/60 1189 480
173 . CONT 40/F /FE 1.15 B . G TEFC-XEX
€/ ROTOR s0. DATE | OMMG (BETWEEN LINES)
599528 4181423-71JE —— — .0323
PERFORMANCE
LOAD HP AMPERES RPM POWER ’:ACTOR EFFI :‘I ENCY
NO LOAD o] 60.8 1200 4.09 o}
174 37.5 73.4 1197 51.7 92.8
214 . - 75.0 101 1185 73.3 . e5.2
,.7 3/4 112 135 1192 81.8 895.6
ar4 150 173 1189 85.2 95.4
574 187 214 1186 86.3 94 .9

SPEED TORQUE

RPM % FTUOLRI? Ufoao TT_??EFT. AMPERES
LOCKXED ROTOR 0 144 g85 1085
PULL UP - 350 132 875 1000
aneacov T ¥ 1146 236 1565 606
FULL LOAD 1189 100 662 173

AMPERES SHOWN FOR 460. YOLT CONNECTION. IF OTHER VOLTAGE CONNECTIONS ARE AVAILABLE, THE
AMPERES WILL VARY INVERSELY WITH THE RATED YOLTAGE

REMARKS s TYPICAL DATA
‘ XE MOTOR-MEMA NOM. EFF. 95.4%
A\
EFI'LE EI_.IATNCE gl péﬁ?omﬁcﬂ:e EO7705~4-B001
CTRICET APP. BY :
CLEVELAND. OHIO 44117 U.S.AJMTE DATA 1ssue pate  02/15/87

Flla Ya2899



aeL 5.0.1MAF 33492 apn 1189 s.F. 1.15 rRoTor 418143-71JE

FRaME ' 445T vorTs 460 NEMA DESIGN B TesT s.0. TYPICAL DATA

W 150 AwPs 173 CODE LETTER G TEST DATE —~——

Tre P puty CONT encLOSURE TEFC-XEXraton res.e 2zs¢c . Q323
HASE/HERTZ 3 /60 AMBC / | HSUL Ers 599528 OHMS (BETWEEN LINES)

.........

T P N T R P N R T B I e s ::‘:: O T ::::[;T:, A A Y D
E5S =71 SRS TS BrT) PPeit R T T AR MOTOR=NEMA TNOM T EFF B AR T T T L e
SR i R Rt IR Y~ £ 3 BRI FEINE FARY SRUE EEESE SECRY EERRY ERESS EEERY FETis SEERS SREES EEREY FRSRd FEE ERE] REOE) PEEES PRRNS SAPES Kbk
B bl PR B S EE re;
e T T e
RRL- S EORRE FUREE BERE Pt
IR Ll R P IR Ky
— e -
AT R EA S PR P
PR i ERERE S -
N ke R B B TR
— et
L = =
IR Lkl EEEENT =0 BT P’k
iieuborll EENEREouil BN T VI
gbm LERRS RRNN D7 FERRS FRCPS EREE MEEH ic 1 o rey poverg ppond WSS ISUTS Do) HEEH S R SR P DA 7ot
L:c:[m:,‘ Y ek e I~
- | - P Q. - | UL
T g T
b POul e SENSY St + TR0
=TI St TR BN PE I EEE Y B B P T o 8 s PR B
Wl E O e D
e BT et -
ST el
= P s | Sra—
o R B3 EEON
- Oy - - =§ =y-
ol =)ne.

{2} & IEi

LI=N I
@y
-

X4 ORI

o B

Qi)

bo ke kb
HORSEFONER

204

40

RN

11004

€ 1 0 1 0 PR O Dt

60d 2000 ;12

Vi

8 60{.VOL TS

:600:1:::8100:

11pod::

- 800: |
400

SGAT

60: | 8po:
FLa|

|iagailEapa: E idno: ] eka:] b
[ [SPRED [N RPM, (FUT] = 7662108

AMPEAES SHOWN FOR___ 46U VUQ CONNECTION, |F OTHER VOLTAGE CONNECTIONS ARE AVA|LABLE, THE
AMPEAES WILL VARY INVERSELY WITH THE AATED VOLTAQE.

RELIAN on. sy oM 86— T~ A—C MOTOR |
ELEECTR‘J:L&: "op. BP0 PERFORMANCE EC7705-A-BCO1

[CLEVELAND, OHIO 44117 U.S A JOATE____02/15/37 CURVES ISSUE DATE Q2/15/87

I ETEE S .




QUTY MASTER ALTERNATING: CURRENT MOTORS

SQUIRREL-CAGE INDUCTION
"ENCLOSURE: TOTALLY ENCLOSED- COOLING: FAN-COOLED

MOUNTING: FOOT
OVERSIZE CONOUIT BOX  STEEL
FRAMES 404T THRU 445TS

-~ FM C i - F

—

H-H | AR

H DiA.

QIMENSIONS RRE IN INCHES

FRAE ] nt2) { € H | J [ Q & T [ea {en| fB AC o | RE
WoUT-4DSTS 19.00 {1c.00 [B.0Q |1.1 LB |3.25 [W.R2 |21.31 |22.50 2.9 |6.62 J4 }19.31 ]15.25 qu.42
=Pl T-UUSTS  [21.00 J11.00 {9.00 j1.12 |.61 |3.25 §5.28 [23.62 |25.25 {3.36 [7.12 {4 |23.37 |is.12 [7.00 }i1.00

t1) {
. T sq, | FRO NI SHAFT PAMD KEYWAT |=q,

FRAE] ¢ [BS | B 2F [ W [W-H]Ur3) | ¥ JUGTH|KEY | FN [FR-FR]FUI31] F¥_[LOTH|KEY | MEIOHT|
uout 138 311688 |16.00[12.25]7.62[7.25]2.875 17,001 5.62 | . 758,005,285 [2.125]5,00]3.88(.50] 975
UOUTE 35, 31 Js.jg 16.00/12.25/4.6219.2542.1254.00]2.75 |.5017.00/4.25 |2.125M.0012.73] 50| 975
LOST [38.31]6.88 001375 ]7.62]7.2542.87547.00 [ 5.62 [.75 [6.00(5.25 [2.125[5.00]3.08].50] 1100
u05T5 [35.31 [6.68116,00[13.75 [4.62|4.25]2. 125 iu.uu Z.75 0.50]7.00[9.25 |2.125 .00 |2.75].501 { 10G
pt  uu .62 [8.25119.00]18.50[6,94|8,50(3.3750.25 | 6,60 |.608[0.6615 58 [2.375[5.62[4.25[.62 | 1350
uuaTy [0 88 [0.25119.00]14.5015.19]8.7512.375 (w50 [ 3.00].62(7.75(9.35 |2.375[v.50]3.00}.6211350

———ga-[W4ST _|44.62 [8.25]19.00]16.50 |B.44|0.50{3.375(0.25 ;.80 | .0 |8.BA|S 56 |2,375(5.62|u.25] 621500
(IS TS [W0.BA [B.25 [19.00|18.50(5.15]|4. 752,375 |4.50 | 3.00 }.62 |1.75[V.75 }2,.375|4.50[4.00}.62] 1500
Ly 1 | |

£11 SPECIAL DINENSIONS ON THIS LINE, CONDULT BOX LOCATED ON GPPOSITE SIDE MEK F-Z. W-1.
121 0° VARIES +.00. - .06 W-U, H-5. H-T, OR C-1 MOUNTINO 13 SPECIFIED.

£3) U™ & TFu™ VART 1.525 AND LARGER +.000.-.00 STANQARD DOUBLE SHAFT SUPPLIED ONLY WHEW SFECIFIED.
IF RMOUNTING CLERRANCE DETAILS ARE REOUIRED CONSULT
FACTORY .

MAX N PERRISSEBLE SHAFT RUNOUT NHEN
NEASURED RT END OF 5TO. SHAFT EXTEWSION

15 .002 T.(0.A, l..I'I' 0 FNU lll:LLIJ]NI:i 1.623 CIA,
AND 003 T.1.R. 1.625 10 5 INCH DIA,

FRANE= TYPE-, CERTIFIED FOR- PLRANTAINIT= QUANTETY-
OROER- 1TEH- HP- RPN- PH= H2 yYoLTS
REL LANCE SRLES ORDER- RFPROVED BY- DATE

RELIANCE »r—2 [ DiMENsion 604961-12
EL ECTR’CE we ov 10 SHEET 186UE OATE: NOVEMBER 12. 1965

CLEVELAND, CHID w117 V.3.R. e __5-23-36




SIEMENS

Type RGZ — Silandard

Totally-Enclosed Fan-Cooled

Industria: Mator Divisiz=

Dimensions

M 3523

Paae 2.

June,

1986

Antitriction Beari::3 (Belted or Direct Conneziion)

FRAMES 143T-256T
{No Ribs on Frames 143T-" "*T)

C 1
PN Jafem—et
I_._,.F\'t H
Py — '_g
FES 1 /
=
Y -
fn’.’?:—:d il
! _\
No Shoulder When ﬂ
FW is Dashed \"—L J f AN
For Direct Conn, Only. IF BA
For Batted Conn. Can -asr-{ —EV
sult Factory. et 1, e o i e
B
Al Dia. t -
#Holes w T : Lo _t AX

pu e ure
SECTION YY SECTION XX

-l

1 BT = idax. Movemmnt 1 |

STANDARD DIMENSICNS — IN INCHES

—AQ ——edw—AQ —o |
Al |
CERTIFICATION

cusTomen _WILLIAMS PATENT CRUSHER
P.O. 300887 ITEM .2
5.0. ITEM
HP 3 gPM_1200 Fr._ 215T
PH/HZ/VOLTS 3/60/230-460
By_ DOT BRUMFIELD __ oaTe _10-13-8

FRAME | 1437 | 145T | 182T | 184T | 213T | 2137 ' 2547 | 256T
A 6.5 6.5 2.0 30 o5 |105 (122 |12.2
a 60 - X¢] 65 7.5 7.0 85 w02 120
G’ 2.4 [134 [14< 154 |18 {196 (21.4 [23.1
D 3.50 | 350 | 250 | 450 | 525 | 525 | 6251 6.25
E 275 | 275 | 3.753 1375 | 425 | 425 | 500 | 5.00
2E 5.50 { 550 { 7.50 | 7.50 | 8.50 { 8.50 |10.00 [10.00
2F 400 | 500 | 450 | 550 | 550 ] 7.00 | 8.25 [10.00
G N 4 5 .5 7 7 B 8
H A4 3a | 41 ] s ] 4 41 53] .52
J 1.0 1.0 1.8 1.8 2.0 2.0 24 2.4
K —_ — — — - —_ 2.8 2.8
N-W ! 225 | 225 | 275) 275|238 | 3.38 | 4.00 | 4.00
0 7.4 7.4 .8 98 112 M2 [13.4 |13.4
P 7.7 7.7 9.7 97 |11.2 12 |134 {134
U3 B75y  BFST 1125 1.175: 275 1.375) 1.625) 1.825
Ve 200 [ 200 | 2580 [ 277 212 | 3142 | 375 | 3.75
BA 225 1225|275 |27 | 3650 | 350 | 425 | 4.25
AL 10.5 |10 28 28 NS0 |150 |17.8 |[17.8
AM 7.5 85 95 |10.5 11.0 125 181 [16.8
AN 500 | 500 | 600 {800 | 700 | 700 | 725 | 8.25
AD A75 | 275 | 450 450 ) 525 | 525 | 6.25 | 6.25
AR a38 | 3881425 475 | 475 | 550 | 8.B2 | 7.50
AT 13 13 13 13 18 .16 19 18
Al .38 .38 .50 .50 .50 50 .82 .82
AV 8.8 88 M1.3 (113 |126 [126 [15.0 [15.0
AX 150 | 180 | 150 | 350 | 1.75 | 1.75 | 200 | 2.00
BS 200 [ 250 | 225 1275 | 275 | 3.50 | 412 | 5.00
._BT 3.0 3.0 3.0 3.0 3.5 a5 4.0 4.0
EV 1.00 .50 | 1.00 | 1.00 .78 75| 1.00 | 1.00
AA i} 75 75 75| 100 | 100 | 1.258 | 1.25
AB 5.5 55 6.5 6.5 3.6 86 [|10.2 {10.2
AC 4.5 4.5 55 5.5 7.0 7.0 8.2 8.2
AF t.4 14 1.4 1.4 2.5 2.5 3.5 3.5
C? 14.4 154 [17.0 N80 |21.0 225 (251 [|26.9
S! 188) -.188| .280) .250; .312| .12 .37 .375
R Fri. 77| 9860 .986] 1.201| 1201 1.418| 1.418
ES" 138 | 138 | 1.75 | 175 | 238 | 2,38 | 2.88 | 2.88
F52 e8| 188! .188| .188| .250| .2500 .312} .312
FR ? S17] 517 773l 7vi) 9860 986 1.201) 1.201
FES? .88 BB 138 (138 | 175|175 | 233 | 2.38
FN 2 200 | 200 | 262 | 262 | 288 | 288 | 3.75 | 375
FJ&3 625 .625| .875| .875; 1.125| 1.125) 1.375] 1.375
Fy 24 1.3 | 1.8 | 200 | 200 | 250 | 250 | 3.12 | 3.12
FW 2 .38 38 .38 et ] 12 A2 )| .38
Approx.
Shli-%swt. 45 b8 a5 100 130 160 | 241 276

WITH 120V/19 SPACEHEATERS

Conduit box can be turned in steps of 90°, When conduit box is to
bea located on opposite side, same dimensions apply.
For direct connection. shims may be necessary under feet: 1/32"
when dimansion D is 8" or less; 1/16” when D is greater than 8",
' For single shatt extension motar only.
? For double shaft extension motor only,
1 Shaft limits for dimensicns U and FU: up through 1-1/2” dia-
meter. +.0000 - 0005"; above 1-1/2” diameter, + 000 - .001".
* Shait length availabte for coupling. pimon gr pulley hub.
NOT FOR CONSTRUCTION, INSTALLATION CR
APPLICATION PURPOSES UNLESS CERTIFIED



SIEMENS

Type RGZ — Standard

Totally-Enclosed Fan-Cooled

Industria: Motor Divisicn Dimensions

M3523

Pace 23
June, 1986

Anfifriction Beari:: 3 (Belted or Direct Conneztion)
FRAMES 143T-256T
{No Ribs on Frames 143T- "1T)

c!

FN L ]
fea— 1" B
Fyit— ‘_F
FES 3-——‘ /

Y - o
REINerd

vt
No&wldrmm\

FW is Dashed

For Qirsct Conn, Ondy.
For Belted Conn, Con
wit Fectory.

AU Din
4-Holes S . )\ W
IT-—AR—:’E—AR—-J

=l

+000
[TRE

- 015
SECTION XX

]
iy

——rr_u_E.,\Lnﬂ

s i

| +.002
5 ~000

FR?

Fu
SECTION ¥Y

ptte— ——— P

AB
AC

AF

Fipa Ta

t
¢
H-Dia. "
4m:4.n—/ <

sk
A

e

oty | opne

1 BT = Max, Movemant | 1 !

Fa— A —eta—AD ——ed |
AL 1

STANDARD DIMENSIONS — IN INCHES

CERTIFICATION

customer_ WILLIAMS PATENT CRUSHER
P.O. 300887 Tem_ 1

$.0. ITEM
Hp L rPm__1800gg143T

PH/HZNOLTS 3/60/230/460
gy _ DOT BRUMFIELD DATE _10-13-87

FRAME | 143T | 1457 [ 1827 | 1841 | 2137 | 2157 ! 2547 | 256T
A 65 (65 )90 190 1058 {105 122 [122

B 60 (60 65 .75 |70 {85 |102 [120

C! 124 [(13.4 [14.4 [154 N81 {196 |21.4 [23.1

[¥) 350 [ 350 | 220 | 450|525 | 5251 825 | 6.25
E 275 | 275 | 373 [ 375 | 425 | 425 | 500 | 5.00
2E 5.50 | 5.50 | 7.50 | 7.50 | 8.50 { 8.50 {10.00 }10.00
2F 400 | 500 { 450 | 550 | 550 | 7.00 | 8.25 |10.00
G 4 4 5 5 7 7 B 8

H A4 | 34 | 44 A1 | 41 A1 53| .53
J 1.0 110 |18 [18 [20 |20 | 24 | 2.4

K - —_ - — — — | 28 |28

N-w1t |225 |225 | 275|275 | 3.38 | 3.38 | 4.00 | 4.00
[v] 74 |74 |98 |aa [112 112 34 {134

P 7.9 |77 |97 |97 |12 [11.2 (134 }13.4

SEE 878 A7S! 11251 1.178; 1.275| 1.375] 1.825] 1.825
Ve 200 | 2.00 j250 p 2 7 212212 375 | 375
BA 295 | 225 | 275 [ 275 | 3.50 | 3.50 | 425 | 4.25
AL 105 [10.5 [12.8 (2.8 [15.0 [150 [178 [17.8

“M 75 |85 |95 s [11.0 125 151 [189

AN 5.00 | 500 {600 | 800 ] 7.00 | 7.00 | 2.25 | &.25
AD 3.75 | 375 {450 [ 450 | 5.25 | 525 | 6.25 | 6.25
AR 338 | 388|425 475|475 | 550 | .62 | 7.50
AT A2 3] 43) 43 48] 1637 19 .9
AU A8 88| 50] s0| 50| 500 82] .82
AV 88 {88 [11.3 1.3 126 [126 (150 [15.0

AX 1.50 {150 | 1.50 1180 | 1.75 | 1.75 | 2.00 | 2.00
BS 200 [ 250 | 225 | 2751 275 ] 350 | 412 | 500
BT 30 |30 |30 [20 |35 (35 |40 | 40

EV 100 so (100|100 75§ .75 1.00 | 1.00
AA 75| 75| 75| 751100 ] 100 1.25 | 1.25
AB 55 |55 |65 |65 |88 |86 [10.2 [O2

AC 45 |45 |55 |55 |70 |70 |82 | 82

AF 14 |14 |14 |14 |25 |25 |35 | a5

Cc? had [154 470 [18.0 [21.0 fe25 [25.1 |26.9

K e8| 183 .250{ 250 .312| .12 .ars{ .3vs
R 771]. .771] .986f .986| 1.201| 1.201| 1.418] 1,416
ES' 138 |-1.38 | 1,75 11.75 | 2.38 | 238 | 288 | 2.88
F5 ¢ Aea] _18a} .188] .1me| .250| .250{ .312] .312
FR ? S17l S17) 77l vl .98s|  .986[ 1.201] 1.201
FES ? .88 88138 [ 138175 | 1.75] 238 | 2.28
FN ? 200 {200 [ 282 | 282|288 | 288 1375]| 375
VKR 525 625} .87s| .87S| 1.125) 1.128] 1.375] 1.375
[SYEL 1.38 | 1.38 [ 200 ) 200 | 250 | 250 ] 3.12 | 3.12
Fw ? 81 as) asf am| 2] g2 .| .38
ADRToX,

hli.%s wt| 45 55 85 [ 100 | 130 | 160 | 241 | 276

Conduit box can ba turned in steps of 90°, When conduit box is to

be located on opposite sida, same dimensions apply.

Far direct connection, shims may be nacessary under feef: 1/32"

when dimension D is 8" or lass: 1/16" when O is greater than 8%,

' For single shatt extension motor only.

t For double shalt extension motor only.

7 Shaft limits for dimensions U and FU: up through 1-1/2" dia-
meter, « 0000 - .0005; above 1-1/2" diameter, - .000 - 001",

* Shaft length availabie for coupling, pinian or puiley hub.

NOT FOR CONSTRUCTION, INSTALLATION OR

APPLICATION PURPQSES UNLESS CERTIFIED



Iy

ot . | sPEC __ 61.0403
HQTOR lubrication Funp PROJECT 12713

MOTOR DATA TQ BE SUBMITTED ) .
SIEMENS ROOEL

HANUFACTURER _ . .
e 1 , YOLTS 460 . PHASE 3 . MEATZ D
seavice Factor_ 115 ypua oESioy LETTER B ., AUt Loao teeen 1745 Yy
DICLOSURE:  TYPE RGZ-SD (TEFC)  rrane 312€ 143T

) o
INSULATION SYSTDH: cLiss _F STANGARD ___X 3€aLED ng TRee_ 40° ¢

tor, 136 80° ¢ af RESISTAKCE AT $7™vicE FacTor oF 0 X 1as .

FULL LOAQ CURRENT 1.7% AMPS, LOCXED-RQTOR CURAENT 19,0 : T

o UKIT RATING, WATTS

SPACE WEATER (1F FURNISHED): NUHBER OF URITI

yours ., PHASE

BEARINGS:  TYPE _BALL AFBA (10 RATING LIFE, KT Lz53 Tuaw 15 YEARS,:o
westcarton: tyre _ GREASE sYsTEeY
S0uNO LEYELS: _
S0UND POVER LEVEL OVERALL MEAH HO-LOAD SCUNO PRESSURE LEYEL
f€ 10742 varts dBA RE 20 RUCROFASCALS {0.0002 ICRGEAR) 'REFERENCE OISTAMCE
FREE FIRD OF L NETER 2 METERS o 7 —— dBA FREE FIELO
- 60 DBA AT 3FT
TOTAL KATOR T 43 LB

FOR WULTIZPEED HOTOAS:

VARIASLE TORQUE . CONSTINT WORSEPOUER

. CORSTANT TORQUE.

HOTOR TERMINAL COMNECTION DIAGRAM MO. (ATTACH COPY OF D1AGRAM}
FOR WOUXQ RATOR WOTOH4:
3Lc. yoLrs . SEC. NP3 . S£C.REY,, OHMS M-4 AT 29 €
FAR NCTOAS (N HAZARGQUS LOCATIONS:
MOTOR EXCLOSURE SURFACE TEMPERATURE, G AT IEAVICE FACTOR OF 1.0 1.13
VILL MOTO® CEMTAIN A SURFACE TDIPERATURL CONTROL THERMOSTAT SEQUIMING CONNECTION 1NTD THE T

ATARTEA COMTROL CIACUIT: YE3 . N9

FOR OUST 1GHITION-FROQS HOTORS: MOTAR EXCLOSURE SURFACE TEMPERATUAE RISE UXGEN ANY ARHGRMAL
OPEAATING COMOETION INCLUDING GVEALOAQ, JINGLE-PHASING, CTS., ASTUNING CHCLOSUAE 3URFACY

TIMPERATUAE QF 110 C VHEN ASRORMAL CONQITION DEYELOPI:

MININUM TING T REACK (43 € . .3EC3
MAXIMUM AATE QF M€ ___ ¢ Ik 3 ILC3

AGOITIONAL MGTOA QATA FOM MOTORS LAAGER THAN 200 HP  ANQ FOR Ly GTORY AATEQ ALOVE €00 YOLII
IHALL 8K USMITTEG ON THCLTI 3 AK0 3.

BLACK & VEATCH INELT | 0 3

CONIULTING ENGINEEAS

|% MQTOR
- INFORMATIQON SHEET

1C-32
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SIEMENS-ALLIS

STEMENS~ALLLS
ELECTRICAL MOTOR DATA

WILLIAMS PATENT CRUSHFR

Small Motor Diviston

Siemens-Allis, Ine.
14000 Dinean Drive,

Litte Rock. Arkansas 72206
Tetephone 301-897-4305

CUSTOMER:
CUSTOMER'S ORDER NO.: 300887
SERIAL NO.
TYPE & ENCLOSURE: RGZ (TEFC)
HORSEPOWER: 1
. VOLTS: 460
. PHASE 3
HERTZ: 60
FRAME : 143T
SYNCHRONOUS R.P.M.: 1800
FULL LOAD R.P.M. 1745
EFFICIENCY
1/2 Load: 60.5
3/4 Load: 68.5
FULL LOAD: 72.0
POWER FACTOR:
1/2 Load: 54.5
3/4 Load: 6.5
FULL LOAD: 75.0
FULL LOAD AMPS: - 1.73
LOCKED ROTOR AMPS: 15.0
FULL LOAD TORQUE-LB. FT.: 3.0
STARTING TORQUE-LB. FT.: 8.3
PULLOUT TORQUE-LB. FT.: 9.0
INSULATION: F
SERVICE FACTOR 1.15
AMBIENT TEMPERATURE: 40°¢

3 COTPany Oy owna Dy Seamens and Allg-Chaimery




.ELJ el

. . _ : ree ' 61.0403
HOTOR spinner Separator : #ROJECT L2713

MOTOR DATA TQ BE SUBMITTED .

MANUFACTURER L _
ke 3 . YOLT3 460 . PHASE 3 . NERTZ 60O
seavice FACTOR _ 1.15  ypua OEStGH LETTER B, FULL LOAD SPEED 1745 .
picLosure:  Tree __RGZ-SD(TEFC) FRAME SIZE 184T

. ) R
INSULATION SY3TR: ctass L sTauoaro X seaen FUTE .7 40 €

80° " . X
TP, RISE € BY RESISTANCE AT 57 ™1CE FACTOR OF 1.4 . 1.13 -
FULL LOAO CURREXT 6.2 AMPS, LOCKED-ROTOR curapiy _ 46.0 AHPS

. UNIT RATIXNG, waTTS .30

SPACY HEATER [IF PIRMISHED): NUHBER OF UNITI

veurs _ 115 puase 1

searikcs: Tree  BALL AFSHA L-10 RATING LIFE, KOT LESS THAX, 423

werleation: Tyre GREAGE STSTEH

30unQ LEVELS: .
SOUND POWER LEVEL QVERALL HEAN NO-LOAD SCUKO PRESSURE LEVEL
g 1674 varre dEA AE 20 MICAOPASCALS {Q,0902 NICRAZAR] "REFEATCE OISTANCE

FREE FIELO . 64 DBA AT 3 FT  OF & METER o 2 NETERS _____; — . dBA FREE FIELO

TOTAL HOTOR YT 100 L83
FUR MILTISPEID MOTORS:

YAQLARLE ToRque . COMATANT TQAQUE . CONSTANT HORSEPONER
MATOR TERMIRAL CONMECTION OLAGRAM NO. (ATTACH COFY OF QLAGRAM)

FOR VQUXG RATUR MATORS:
3LC. YOLI3 , SEC. AMPS __________, SEC.RE3., OHMI N-H AT 13 C

FOR NCTURS (M XAZIROQUI LOCATIONI:
MITOR CICLOTUREL SURFACE TEMPERATUARK, C AT 2ERYVICE ?ll:'!'@l oF 1.9 1.11
VILL NOTCA CONTAIA A ZURPACE TEHFERATURE CONTRAL THERMOSTAT REQUIRING CCHNECTION 1NTO THC NQ‘NI
ATARTER CONTROL CIRQUIT:  YEI . A9

FaR QuaT mmdu-vnaar HOTORY: HOTQR DCLOSURE JURFACE TENPCRATURE Ri3SK UXQLX ANY ABMQRMAL
GPEAATING CONOITION INCLUGING OVERLGAD, JINGLE-PHAJING, €TG., ASSUHING CHCLOSUREL SURFACT
TEHPERATUAL OF 120 ¢ WVHEN AGNQRMAL GOHQITION DEYELQPY:

HINIHUM Tind TQ REACH 142 C JECI
¢ 1M 9 31ea

HAXIMUM RATE QF RI2L

AQQITIONAL HATOR QATA FOR MATORI LARGEA [HAN I0Q WP iNG FQR iLL WGTORY AATIO JINVC-GQQ YouLT:
ALY, A2 WAHITTLG QN SHELTI 1 AXQ ).

BLACK & VEATCH SHEIT { OF 3

CONJULTING ENGINEEAS

‘% MQTQR
INFORMATION SHEET

1C-22



Simail Motor Chvision

® SIEMENS-ALLIS C Semensaus

13000 Dineen Drive
Lime FAock Armansas 72206
Teiephone 501.-897.4909

SIEMENS-ALLIS
ELECTRICAL MOTOR DATA

CUSTOMER: WILLIAMS PATENT CRUSHER
CUSTOMER'S ORDER NO.: 300887
SERIAL NO.
TYPE & ENCLOSURE: RGZ (TEFC)
HORSEPOWER: 5
) VOLTS : 460
: PHASE 3
HERTZ: 60
: FRAME : 215T
. SYNCHRONOUS R.P.M.: 1200
. FULL LOAD R.P.M. 1150
EFFICIENCY :
1/2 Load: 81.5
3/4 Load: 83.0
FULL LOAD: 82.5
: POWER FACTOR:
. 1/2 Load: . 59.5
- 3/4 Load: 71.0
= FULL LOAD: 77.0
: FULL LOAD AMPS: 7.37
z LOCKED ROTOR AMPS: 46.0
b FULL LOAD TORQUE-LB. FT.: 22.8
3 STARTING TORQUE-LB. FT.: 34.2
5 PULLOUT TORQUE-LB. FT.: 49,1
K INSULATION: F
. SERVICE FACIOR 1.15
. AMBIENT TEMPERATURE: 40°¢
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These instructions do not purport to cover all details or variations in equipment, nor to provide for
every possible contingency to be met in connection with installation, operation or maintenance, Should
further information be desired or should particutar problems arise which are not covered sufficient-
ly for the purchaser’s purposes, the matter should be referred to the local Siemens Sales Office.

The contents of this instruction manual shall not become part of or modify any prior or existing agree-
ment, commitment or relationship. The sales contract contains the entire obligation of Siemens. The
warranty contained in the contract between the parties is the sole warranty of Siemens, Any statements
contained herein do not create new warranties or modify the existing warranty,
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SIEMENS
INDUSTRIAL MOTOR DIVISION

INTRODUCTION

THIS EQUIPMENT CONTAINS HAZARDOUS VOLTAGES, ROTATING PARTS AND HOT
SURFACES. SEVERE PERSONAL INJURY OR PROPERTY DAMAGE CAN RESULT IF
SAFETY INSTRUCTIONS ARE NOT FOLLOWED. ONLY QUALIFIED PERSONNEL
SHOULD WORK ON OR AROUND THIS EQUIPMENT AFTER BECOMING
THOROUGHLY FAMILIAR WITH ALL WARNINGS, SAFETY NOTICES, AND
MAINTENANCE PROCEDURES CONTAINED HEREIN. THE SUCCESSFUL AND SAFE
OPERATION OF THIS EQUIPMENT |S DEPENDENT UPON PROPER HANDLING, IN-
STALLATION, OPERATION AND MAINTENANCE.

QUALIFIED PERSON

For the purpose of this manual and product labels, a qualified person is one who is familiar
with the installation, construction and operation of the equipment, and the hazards involved.
In addition, he has the following qualifications:

a) Istrained and authorized to energize, de-energize, clear, ground and tag circuits and
equipment in accordance with established safety practices.

b) Istrained in the proper care and a use of protective equipment such as rubber gloves,
hard hat, safety glasses or face shields, flash clothing, etc., in accordance with
established safety practices.

c) Istrained in rendering first aid.

A DANGER

For the purpose of this manual and product labels, DANGER indicates death, severe
personal injury or substantial property damage will result if proper precautions are not

taken.
A WARNING

For the purpose of this manual and product 1absls, WARNING indicates death, severe
personal injury or substantial property damage can result if proper precautions are not

taken.
A CAUTION

For the purpose of this manual and product Iabels, CAUTION indicates minor personal
injury or property damage can result if proper precautions are not taken.
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INSPECTION

Care is taken at the factory to assure that the motor arrives at its destination in first class con-
dition. If there is evidence of rough handling or damage in shipping, file a claim at once with
the carrier and notity your Siemens Sales Office.

Examine the outside of the motor carefully for damage, with particular attention to conduit
box, fans, and covers. Inspect and tighten all hardware and accessories which may have
become loosened during shipping and handling. Turn the shaft by hand to be sure that it
rotates freely. If the motor has been mishandled sufficiently to break external parts, the end
shield should also be removed to check for internal damage unless the motor is explosion-
proof. See warning below on explosion proof motors.

A WARNING

Explosion-proof motors—these motors are constructed to comply with the U.L. Label
Service Procedure Manual. When repairing and reassembling a motor that has an under-
writer’s label, it is imperative that the unit be reinspected and:

1. All original fits and tolerance be maintained.

2. All plugs and hardware be securely fastened.

3. Any parts replacements, including hardware, be accurate duplicates of the
originals.

Repair work on explosion-proof motors can only be done by the original manufacturing
or U.L. certified shops. Violations of any of the above items will invalictate the significance
of the U.L. Label.

STORAGE

Motors must be stored in a clean, dry, well ventilated location free from vibration and rapid
or wide temperature variations. If the unit is to be stored longer than three months, consult
factory. Ball bearing motors are shipped from the factory properly lubricated and ready to
operate. Whenin storage, the motor shait must be turned several rotations every month and
the bearing relubricated every year. On non-explosion-proof TEFC motors, a removable plug
in the bottom of the frame or housing permits removal of accumuiated moisture, Drain
regularly if storage atmosphere results in formation of condensation.

INSTALLATION

Installation must be handled by qualified service or maintenance personnel. The motor foun-
dation must rigidly support all four feet in the same plane. Place shims under the motor feet,
as required, so they will not be pulled out of plane when mounting bolts are tightened. All
wiring to the motor and control must be in accordance with the National Electrical Code and
all local regulations. Before drive is connected, momentarily energize motor to check that
direction of rotation is proper. For direct drive, accurate alignment is 0.004 inch/ft. {radius
to dial indicator = one foot.)

Any change in shims requires rechecking alignment. When alignment is within limits, dowel
two feet of each unit. When installing flat belt puliey, V-belt sheave, spur or helical pinion
or chain drives, be certain that they are within NEMA limitations. Refer to NEMA motor and
general standards, MG-1 14.07 and 14.42.
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OPERATION

Repeated trial starts can overheat the motor and may result in motor burnout {particularly

for across the line starting). If repeated trial starts are made, allow sufficient time between
. trials to permit heat to dissipate from windings and rotor to prevent overheating. Starting cur-

rents are several times running currents, and heating varies as the square of the current.

After installation is completed, but before motor is putin regular service, make an initial start
as follows:

1. Check motor starting and control device connections against wiring diagrams.

2. Check voliage, phase, and frequency of line circuit {power supply) against motor
nameplate.

3. If possible, remove external load (disconnect drive) and turn shaft by hand to ensure
free rotation. This may have been done during installation procedure, if so, and con-
ditions have not changed since, this check may not be necessary.

a. If drive is disconnected, run motor at no load long enough to be certain that no
unusual conditions develop. Listen and feel for excessive noise, vibration, click-
ing, or pounding. If present, stop motor immediately. Investigate the cause and cor-
rect before putting motor in service.

b. If drive is not disconnected, interrupt the starting cycle after motor has accelerated
to low speed. Carefully observe for unusual conditions as motor coasts to a stop.

. 4. When checks are satisfactory, operate at minimum load and look for unusual condi-
tion. Increase load slowly to maximum. Check unit for satisfactory operation.

A CAUTION

Guard against overloading. Overloading causes overheating and overheating means
shortened insulation life. A motor subjected to a 10°C temperature rise above the
maximum limit for the insulation may cause the insulation life to be reduced by 50%.
To avoid overloading, be sure motor current does not exceed nameplate current when
nameplate voltage is applied.

Electric motors operating under normal conditions become quite warm. Although some
places may feel hot to the touch, the unit may be operational within limits. Use a thermo-
couple to measure winding temperature when there is any concern,

The total temperature, not the temperature rise, is the measure of safe operation. Investigate
the operating conditions if the total temperature measured by athermocouple placed on the
winding exceeds:

230°F (110°C) for class “B’’ insulation
. 275°F (135°C) for class “'F"’ insulation
302°F (150°C) for class “'H’* insulation
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VOLTAGE REGULATION

Motors will operate successfully under the following conditions of voltage and frequency varia-
tion, but not necessarily in accordance with the standards established for operation under
rated conditions:

a. When the variation in voltage does not exceed 10% above or below normal, with all
phases balanced.

b. When the variation in frequency does not exceed 5% above or below normal.

¢. When the sum of the voltage and frequency does not exceed 10% above or below
normal (provided the frequency variation does not exceed 5%).

MAINTENANCE

Failure to properly maintain the equipment can result in severe personal injury and product
failure. The instructions contained herein should be carefully reviewed, understood and
followed. The following maintenance procedures should be performed regularly:

1. Bearing lubrication
2. Insulation resistance check
3. Cleaning

This checklist does not represent an exhaustive survey of maintenance steps necessary to
ensure safe operation of the equipment. Particular applications may require further pro-
cedures. Should further information be desired or should particular problems arise which
are not covered sufficiently for the purchaser’s purposes, the matter should be referred to
the local Siemens Sales Office.

Dangerous voltages are present in the equipment which can cause severe personal injury
and product failure. Always de-energize and ground the equipment before maintenance.
Maintenance should be performed only by qualified personnel.

The use of unauthorized parts in the repair of the equipment, tampering by unqualified per-
sonnel, or removal or alteration of guards or conduit covers will result in dangerous condi-
tions which can cause severe personal injury or equipment damage. Follow all safety instruc-
tions contained herein.
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BEARING LUBRICATION

A CAUTION

Do not lubricate motor while in operation, since excess grease will be forced through
the bearings and into the motor before it wilt force its way out of the drain plug. Excess
grease accumulation on windings reduces insulation life.

Bearing life is assured by maintaining proper alignment, proper beit or chain tension, and
good lubrication at all times.

Prior to shipment, motor bearings are lubricated with the proper amount and grade to pro-
vide six months of satisfactory service under normal operation and conditions.

For best results, grease should be compounded from a polyurea base and a good grade of
petroleurn oil. It should be of No. 2 consistency and stabilized against oxidation. Operating
temperature range should be from -15°Fto + 250°F for class B insulation, and to +300°F
for class F and H. Most leading oil companies have special bearing greases that are
satisfactory.

Relubricate bearings every six months (more often if conditions require), as follows:
1. Stop the motor. Lock out the switch.
2. Thoroughly clean off pipe plugs and remove from housings.
3. Remove hardened grease from drains with stiff wire or rod.

4. Add grease to inlet with hand gun until small amount of new grease is forced out of
drain.

5. Remove excess grease from ports, replace inlet plugs, and run motor 2 hour before
replacing drain plug.

6. Put motor back in operation.
INSULATION RESISTANCE

Check insulation resistance periodically. Any approved method of measuring insulation
resistance may be used, provided the voltage across the insulation is at a safe value for the
type and condition of the insulation. A hand cranked megger of not over 500 volts is the most
convenient and safest method. Standards of the Institute of Electrical and Electronics
Engineers, Inc. (IEEE) recommend that the insulation resistance of stator windings at 75°C,
measured at 500 volts DC, after one minute should not be less than:

Rated Voltage of Machine + 1000 = Insulation Resistance In Megohms
1000

This formula is satisfactory for most checks. For more information, see |EEE Standard No.
43, "Recommended Practice for Insulation Resistance Testing of AC Rotating Machinery™.
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CLEANING

A WARNING

Do not attempt to clean motor while it is operating. Contact with rotating parts can cause
severe personal injury or property damage. Stop the motor and lock out switch before
cleaning.

The motor exterior must be kept free of oil, dust, dirt, water, and chemicals. For fan cooled
motors, it is particularly important to keep the air intake openings free of foreign material.
Do noft block air outlet or inlet.

On non-explosion-proof TEFC motors, a removable plug in the bottom center of the motor
frame or housing permits removal of accumulated moisture. Drain regularly.

VERTICAL MOTOR THRUST BEARINGS

Top bearings — high external thrust from the driven unit is usually carried by the top bear-
ing or bearings. If replacement is necessary, the new bearing must be the same size and
type as the original. Duplex bearings must also be the same type and mounted in an iden-
tical manner. When angular contact type bearings are replaced, the new bearing must have
the same thrust capacity.

Bottom bearings — grease lubricated lower bearings are adequately lubricated at the fac-
tory for at least three months operation. The relubrication procedure is the same as outlined
above under ''Bearing Lubrication’’, Itis important to maintain the lower cavity full of grease
at all times,

The correct replacement bearings are given on the nameplate by AFBMA (Anti-Friction Bear-
ing Manufacturers Association) number.

SERVICE

For immediate action on your motor problems call your centified service center or contact
your nearest Siemens District Office.

Siemens Energy & Automation, inc.
Industrial Motor Division
14000 Dineen Drive
IMD1000 (Supercedes 820405} Little Rock, Arkansas 72206
(501) 897-4905
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SPARE PARTS

TYPE RG

PARTS LIST
N PART NAME
1 Stator Assembly
2 Rotor Core
3 Shaft, Rotor
4 Key, Sguare
5 Cap, End - Rear (Stationary)
6 Deflector, Air
7 Cap. End - Rear {Rotating)
8 Bearing - Rear
9 Housing, Bearing - Rear
10 Bolt, Hex Head (Rear Bearing Housing)
1" Seal, Shaft
12 Boll, Hex Head {Rear Bearing Cap)
13 Plug, End Cap
14 Plug, Pipe
15 Housing, Bearing - Front
16 Bearing - Front
17 Cap, End - Front {Rotating)
18 Cap, End - Front {Stationary)
19 Bolt, Hex Head {Front Air Deflactor)
20 Yoke Stator
21 Eyebolt, Lifting
22 Plate, Rating
23 Pin, Escutcheon
24 Bolt, Hex Head {Air Deflector - Rear)
25 Gasket {Conduit Box to Yoke)
26 Box Conduit
27 Plug - Conduit Box
28 Cover, Conduit Box
29 Bolt, Hex Hzad (Conduit Box Cover)
30 Boit, Hex Head (Conduit Box)
3 Bolt, Hex Head (Frcnt Bearing Housing)
32 Bolt, Hex Head (Front Bearing Cap)
32 Gasket, Cond. Box Parting




.SPARE PARTS

Y

TYPE RG

RG 140-180
RG 210-440

L




SPARE PARTS

PARTS LIST
KEY
NO. PART NAME
1 Stator Assembly
2 Rotor Core
3 Shaft, Aotor
4 Key, Square
5 Cap. End - Rear (Stationary)
6 Cap. End - Rear (Rotating)
7 Bearing - Rear
8 Housing, Bearing - Rear
9 Seal, Shaft
10 Bolt. Hex Head (Rear Bearing Housing)
1 Plug, Pipe
12 Boit, Hex Head {Rear Bearing Cap)
13 Bowl, Fan and Grid
14 Fan
15 Housing, Bearing - Front
16 Bearing - Front
17 Cap, End - Front (Rotaling}
18 Cap, End - Front (Stationary)
19 Yoke Stator
20 Eyebolt, Lifting
21 Plate. Rating
22 Pin, Escutcheon
23 Gasket {Corduit Box to Yoke)
24 Box Conduit
25 Plug. Pipe Conduit Box
TYPE RGZ 26 Cover, Conduit Box
27 Bolt, Hex Head {Conduit Box Cover)
28 Bolt, Hex Head {Conduit Box)
29 Bolt, Hex Head (Front Bearing Housing)
30 Bolt, Hex Head {Front Bearing Cap)
K3 Bolt, Hex Head {Fan Bowl)
3z Coupling Pipe
33 Nipple Pipe
34 Gasket, Conduit Box Parting




- . SPARE PARTS

RGZ 140-180 "'

! Parts Sand 17 are nov required ¢n 140 frame

RGZ 210-440

NOTE: 447 & 449 Frames may have a fan on shail end of motor.




SPARE PARTS

PARTS LIST
o PART NAME
1 Stator Assembly
2 Rator Core
3 Shaft, Rotor
4 Key, Square
5 Cap, End - Rear (Stationary)
] Bearing - Rear
7 Housing, Bearing - Rear
8 Saal, Shaft
9 Boit, Hex Head (Rear Rearing Cap)
19 Bolt, Hex Head (Rear Bearing Housing)
1 Ptug, Pipe
12 Bowl, Fan and Grig
13 Fan
14 Housing, Bearing - Front
15 Bearing - Front
16 Cap, End - Front {Stationary)
17 Yoke Stator
18 Eyebolt, Litting
19 Plate, Rating
20 Pin, Escutcheon
TYPE RGZZ 21 Box Conduit
22 Cover, Conduit Box
23 Bolt, Hex Head {Conduit Box Cover)
24 Bolt, Hex Head (Conduit Box)
25 Bolt, Hex Head (Front Bearing Housing) .
26 Boit, Hex i4gad (Front Bearing Cap)
27 Bolt, Hex Head (Fan Bawl)
28 Coupling Pipe
29 Nippte Pipe




.SPARE PARTS

TYPE RGZZ

RGZZ 140-180

RGZZ 210440




SI E M E N s fjim?a;smEDﬂgzgy & Automation, Inc.

14000 Dinmen Driva
Litile Rock, Ark. 72206
501-897-4505

MOTOR SERVICE RECORD

Serial No. Horsepower Type

Speed Volis Amperes Phase Cycles

Insulation Class Temperature Rise =  Frame Size

Connection Diagram - Rotor Stator

Owner Order No. Hem No. Date Purchased

MACHINE TYPE BEARINGS SHAFT EXTENSION

O Horizontal OBall  ORoller 0O Sleeve Length
0O Vertical Size: Diameter

0 Qpen Crip-Proof internal Thread
O Totally-Enclosed Front nternal 1hrea

1 Explosion Proof Rear External Thread
0 Weather Protecled Lubrication Keyway

lnsDt%tI?ed Location Application

Date Repaired ; i Repaired Total
or Replaced Repairs or Parts Replaced ¢ Fault by Cost

Quan.

No. Per | Manufacturer's Quan.
Date Repl.

Quan.
Machine No. Repl. Cost | Date Cost | Date

Repl. Cost

™ Name of Part

Rotor

Statar Coils

Bearing, Front.......
Rear .......

INSPECTION

Date Checked
Bearings
Lubrication
Excess Heat
Excess Noise
Speed
Voltage
Amps
Insuiation
Clean
Alignment
Vibration
Temperature

Litho in U.S.A,
IMD 1001



