

































































couplings, when properly aligned, will permit some temporary changes (misalignment)
on shaft positions during start-up or during some unusual momentary load conditions.
Two rotating shafts connected by a flexible coupling are considered to be in correct
alignment when the relative position of the two shafts is such that during normal

operation no flexing occurs at the coupling.
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TYPICAL APPROXIMATE THERMAL
GROWTH POSITION CHANGES

DETERMINE AYy, AY, AXy, and AX

AYp=6x10° x AT x HT+C
AY =6 x10°x ATxHT +C
AXy=6x 10° x AT x H
AX =6 x10° x AT x L

*NOTE: The calculation above does not include offsets due to
gear loads, and is intended as a good start approximation.

HSS - High Speed Shaft

LSS - Low Speed Shaft

CD - Center distance between shafts

H - Distance from dowel pin to centerline of HSS

L - Distance from dowel pin to centerline of LSS

HT - Distance from horizontal centerline to base of unit

c - Radial clearance in bearings (see chart for
approximate values)

AXy - Change in horizontal position of HSS from initial
cold alignment position to position due to thermal
growth.

AX,. - Change in horizontal position of LSS from initial
cold alignment position to position due to thermal
growth.

AYy - Change in horizontal position of HSS from initial
cold alignment position to position due to thermal
growth and bearing radial clearance.

AY. - Change in horizontal position of LSS from initial
cold alignment position to position due to thermal
growth and bearing radial clearance.

AT - Change in temperature above ambient after unit

has run and temperature has stabilized. A value of

100°F can be used for initial settings but actual
temperature rise should be measured for final
alignment purposes.

C VALUES (Approximate Radial Bearing Clearances

Unit H.S. Bearings L.S. Bearings
Size | (Approx. Clearance) (Approx. Clearance)

6 0.002 0.003

7 0.003 0.003

8 0.003 0.003

9 0.003 0.0035

10 0.0035 0.004

1" 0.0035 0.004

12 0.004 0.0045

13 0.004 0.0045

Figure 7. Calculate Thermal Growth

Since coupling alignment is performed with shafts at rest and with equipment in a "cold"
position, compensation must be made for changes that occur in the equipment between
start-up and when it reaches normal operating condition. The factors to be considered
include machine dimensional changes resulting from thermal growth, radial bearing
clearances and shaft loading, type of coupling, and rotational speed. The
compensation for the effect of these factors is made by specifying an "offset" when the
machines are cold during alignment. Thus, when the machines are started and reach
normal operating temperature the shafts may achieve near perfect alignment.
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Where an offset "cold" alignment is performed, it is some-times easier to align the
couplings to a perfect cold alignment. Then, after alignment is complete, change shims
to the exact amount required to achieve proper final alignment under operating
conditions. "Reverse indicator" methods of alignment with dial indicators is
recommended.

Once the procedure for alignment is understood, it can be readily applied to establish
the proper final "cold" alignment positions of the shafts. Information concerning the
offset required to compensate for thermal growth and radial bearing clearances of
Philadelphia Gear High Speed Units can be obtained from the factory or by calculating
the nominal offset using the following information. NOTE: In critical applications
where the exact amount of offset is required and is not shown on the certified
data sheet, contact Philadelphia Gear Corporation rather than using the general
calculation method given below.

TIPS FOR DISASSEMBLY

The unit should not be disassembled during the warranty period, unless the factory is
consulted. Never perform any work on the gear unit or couplings until absolutely certain
that the prime mover cannot be remotely or automatically started. Clean up area
around unit before disassembly to keep parts clean and to keep them in proper order
for reassembly. Keep in mind that parts usually go back together in reverse order of
disassembly, and note any match marks which might similarly affect reassembly.
Provide wooden blocks or skids for storing machined parts in order to prevent damage
to machined surfaces.

Before starting disassembly, carefully review typical parts list or assembly drawing of
unit.

Disconnect unit completely from driving and driven machinery to avoid any possibility of
accidental rotation.

Drain oil from housing (if housing is used as the sump) by removing pipe lug at main
drain.

Disconnect any lubrication piping that crosses housing split. When removing caps and
thrust bearing cartridges, be careful to avoid damaging O-rings and shims (shims are
used only on units having pivoted shoe thrust bearings).

To disassemble Philadelphia High Speed Gear Drives, proceed as follows:

1. Unbolt thru caps and either, completely remove or slide caps back at least 7z inch
away from housing.

2. Unbolt and remove blind caps. If unit has a shaft driven pump, unbolt and remove
pump cap-pump will come away with cap. If unit has pivoted shoe thrust bearings
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on the blind end of either or both shafts, perform steps a. through h. before
continuing with Step 3.

a.

Remove capscrews holding each thrust bearing cartridge cap to upper half of
each thrust bearing cartridge. Loosen capscrews (do not remove) holding
each thrust bearing cap to lower half of respective cartridge.

NOTE: Closely observe position of all bearings as they are being
removed so as to MAKE SURE EACH IS RE-PLACED IN ITS ORIGINAL
POSITION AND ORIENTATION.

Remove flange capscrews holding upper half of each thrust bearing cartridge
to lower half of respective thrust bearing cartridge.

Remove capscrews holding upper half of each thrust bearing cartridge to
upper half of housing.

Remove upper half of each cartridge. Exercise care that bearing shoes do
not come away with cartridge or fall out.

Remove capscrews holding each thrust bearing cartridge cap to lower half of
respective cartridge and re-move caps. EXERCISE CARE DURING
REMOVAL, SINCE OUTER PORTION OF THRUST BEARINGS MAY FALL
OUT.

Remove outer portion of each thrust bearing.

Remove inner portion of thrust bearing. This can be done by turning bearing
around shaft and removing from top.

Unbolt and remove upper half of each split thrust bearing plate. If desired, oil
seal rings can now be removed by removing capscrews holding halves
together. (Again, check for instrument wires.)

NOTE: If an embedded temperature device was supplied care must be
taken not to damage wires during disassembly.)

Unbolt and remove all capscrews holding upper housing to lower housing. Lift
upper housing straight up and off. Exercise care in removing, since top half of
some radial bearings may come away with upper housing, fall and be damaged.
Remove these top halves before extensive movement of upper housing.

Remove top halves of high speed and low speed sleeve bearings. Bottom halves
can be removed by raising shaft slightly and turning around shaft and removing
from the top.
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5. Shaft assemblies are now exposed and cam be lifted out of housing, if necessary.
(Do not remove shrink-fit low speed gear from low speed shaft.)

6. If not already removed, remove bottom halves of bearings after shafts are
removed.

TIPS FOR ASSEMBLY

Assembly of the gear unit is accomplished by essentially reversing the order of
disassembly beginning with the last disassembly step performed. During assembly, the
following recommendations and instructions should be adhered to:

1.

Clean all parts thoroughly before assembly. Examine all parts carefully for defects
or signs of wear and replace if necessary. Observe any match marks on gear
teeth bearings or other parts.

Make sure all bearings are properly oriented and replaced in original positions.

Do not re-use any worn thread screws. Replace with new ones. Any screws that
were originally secured with “Loctite” and staked must be replaced in the same
manner.

Any reassembly of the gear unit requires a check of the lateral end play of the
shafts. Check and adjust end play as given in steps a, b or c.

a. For single helical units using radial sleeve bearings with thrust shoulders on
both shafts, install by lowering shafts into the housing with bearings secured
to shaft to prevent damage of thrust face. Shaft endplay adjustments must be
performed before upper housing is installed. With shafts assembled and in
place in lower housing, measure the lateral endplay of each shaft. If either or
both shafts are not within the tolerance recommended in General Design
Features on Page 1, the associated blind side thrust spacer (shim) must be
machined or replaced with one of correct width to provide proper endplay.
Both shafts must be within the recommended tolerance. Check endplay again
after upper housing has been installed and all the bolts have been fully
torqued.

b. For single helical units using a pivoted shoe type thrust bearing on the blind
end of each shaft, shaft endplay checks and adjustments are performed after
upper housing has been installed and secured as described in step 6. With
unit completely assembled, tighten each thrust bearing cap (without shims in
place, until there is no endplay in respective shaft. Measure with feeler
gauge the gap between cap flange and bearing cartridge. Add the
recommended endplay given in the General Design Features to this gap
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measurement. Insert shims equivalent to this thickness between cap and
cartridge and se-cure cap. Both shafts must be adjusted within the
recommended tolerance. Check the endplay again after bolting the cap and
shims in place.

c. For double helical units, only the low speed shaft requires an endplay check
and adjustment. If radial sleeve bearings with thrust shoulders are used on
the low speed shaft, check and adjust lateral end play of this shaft in the
same manner as described in step a. If a pivoted shoe thrust bearing is used
on the blind end of low speed shaft, check and adjust lateral end play in the
same manner as described in Step b.

5. It is recommended that new O-rings be installed in caps and bearing cartridges
during reassembly.

6. Clean housing split surfaces and cartridges split surfaces thoroughly and coat with
liquid sealing compound (Permatex No. 2 non-hardening type or an equivalent is
recommended). Before installing and fastening upper housing to lower housing, all
connecting oil passages must be correctly limed-up, as well as all dowel pin holes
or bearing pin holes. After lowering upper housing in place, seat all dowel pins
before tightening bolt. When installing caps, be certain that any oil passages are
correctly lined-up with passage in housing.

7. Oninternally adjusted units, recheck the end play.
8. Make all necessary lubrication piping connections.

9. Perform Initial Start-Up Procedure.
TROUBLESHOOTING TIPS

Your Philadelphia Gear drive will perform satisfactorily if the suggestions described in
this booklet are carefully followed. It is estimated that approximately 98 percent of gear
reduction failures can be attributed to improper lubrication, misapplication, and
misalignment.

Improper lubrication causes a high percentage of gear reduction unit failures. Too
frequently, speed reducers are started up without any lubricant at all. Conversely, units
are sometimes filled to a higher oil level than specified in the mistaken belief that better
lubrication is obtained. This higher oil level usually results in more of the input power
going into churning of the oil, creating excessive temperatures with detrimental results
to the bearings and gearing. Insufficient lubrication causes the same results.

Gear failure due to overload is a broad and varied area of misapplication. The nature of
load (input torque, output torque, duration of operating cycle, shocks, speed,
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acceleration, etc.) determines the gear unit sizing and other design criteria. Frequently,
a gear drive must be larger than the torque output capability of the prime mover would
indicate. An AGMA service factor compensates for varying severity of application
conditions by providing a higher nominal horsepower that in effect increases the size of
the gear unit. If there is any question in the user’'s mind that the actual service
conditions may be more severe than originally anticipated it is recommended that this
information be communicated to the gear manufacturer before start-up. Often there are
remedies that can be suggested before a gear unit is damaged by over-load, but none
are effective after severe damage.

Motors and other prime movers should be analyzed while driving the gear unit under
fully loaded conditions to determine that the prime mover is not overloaded and thus
putting out more than rated torque. If it is determined that overload does exist, the unit
should be stopped and steps taken to either remove the overload or contact the
Philadelphia Gear Corporation to determine suitability of the gear drive under observed
conditions.

PHILADELPHIA TESTING FACILITIES

Production testing of high speed drives under variable load and speed conditions
together with the use of sophisticated instrumentation to analyze vibration, sound
levels, lubrication, and stress patterns, is a continuous program. The facilities available
for product testing include a variety of power sources up to 2500 horsepower, “torture
testing" dynamometers ranging up to 20,000 rpm. All high speed drives are thoroughly
spin tested at field operating speeds. Shaft vibrations, oil flows, oil temperature,
bearing temperatures, and tooth contact are thoroughly checked, to insure proper
performance characteristics.

TROUBLESHOOTING CHART
OVERHEATING
WHAT TO INSPECT ACTION
1. Unit overloaded 1. Reduce the loading or replace with drive of sufficient
capacity.
2. Oil cooler operation 2.  Check coolant and oil flow. Vent system of air. Oil

temperatures into unit should be approximately 120°F.
Check cooler internally for build up of deposits from

coolant water.
3. Has recommended oil level been 3.  Check oil level indicator to see that housing is
exceeded, or is level too low? accurately filled with lubricant to the specified level,

and there is proper drainage away from gears. Check
for polish marks on babbitt.

4.  Are bearings properly assembled? | 4.  Bearings must not be pinched. Bearings must be set at
proper bearing clearance. All shafts should spin freely
when disconnected from load.

5. Oil seals 5.  Check for oil seal labyrinth rubbing, realign cap.

6. Breather 6. Breather should be open and clean. Clean breather
regularly in a solvent.
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OVERHEATING

WHAT TO INSPECT ACTION

7. Grade of oil 7.  Oil must be of grade specified in lubricant instructions.
If it is not, clean unit and refill with correct grade.

8. Condition of oil 8. Check to see if oil is oxidized, dirty, or of high sludge
content, change oil and clean filter.

9. Force feed lubrication system 9.  Make sure oil pump is functioning. Check that oil
passages are clear and permit free flow of lubricant.
Inspect oil line pressure regulators, nozzles, orifices
and filters to be sure they are free of obstructions.
Make sure pump suction is not sucking air.

10. Coupling alignment 10. Disconnect couplings and check alignment. Realign as
required.

11. Coupling lateral float or torque 11. Adjust spacing between connected equipment, etc., to

lockup eliminate end pressure on shafts. Replace coupling
with type allowing sufficient lateral float.

12. Speed of unit excessive? 12. Reduce speed to design levels or replace with drive
suitable for speed.

SHAFT FAILURE
WHAT TO INSPECT ACTION

1. Type of coupling used 1.  Does the coupling provide required flexibility, lateral
float, etc. (consult factory).

2. Coupling alignment 2. Realign equipment as required.

3. Isunbalance excessive? 3.  Reduce coupling unbalance, Note: changing couplings
in the field requires rebalancing the rotor.

4. s unit overloaded? 4, Reduce the loading or replace with drive of sufficient
capacity.

5. Is unit subjected to high energy 5.  Apply couplings capable of absorbing shocks and if

loads or extreme repetitive shocks? necessary, replace with drive of sufficient capacity to
withstand shock loads.

6. Torsional or lateral critical speeds 6.  The resulting vibrational stresses occur at particular
speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.

BEARING FAILURE
WHAT TO INSPECT ACTION

1. Is unit overloaded? 1.  Reduce the loading or replace with drive of sufficient
capacity. Abnormal loading results in flaking, cracks,
fractures and wiping.

2. Is unbalance excessive? 2.  Reduce coupling unbalance, Note: changing couplings
in the field requires rebalancing the rotor.

3. Speed of bearing excessive? 3. Reduce speed to design levels or replace with drive
suitable for speed.

4. Coupling alignment 4. Disconnect couplings and check alignment. Realign as

required.
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BEARING FAILURE

WHAT TO INSPECT

ACTION

Coupling lateral float or torque
lockup.

Adjust spacing between connected equipment, etc., to
eliminate end pressure on shafts. Replace coupling
with type allowing sufficient lateral float.

Are bearings properly adjusted?

Bearings must not be pinched. Bearings must be set at
proper bearing clearance. All shafts should spin freely
when disconnected from load. If bearing has excess
clearance or not square with axis - erratic wear or
failure will result.

Are bearings properly lubricated?

7a.

Check coolant and oil flow. Vent system of air. Oil
temperatures into unit should be approximately 120°F.
Check cooler internally for build up of deposits from
coolant water.

Check oil level indicator to see that housing is
accurately filled with lubricant to the specified level,
and there is proper drainage away from gears. Check
for polish marks on babbitt.

Oil must be of grade specified in lubricant instructions.
If it is not, clean unit and refill with correct grade.
Check to see if oil is oxidized, dirty, or of high sludge
content, change oil and clean filter.

Make sure oil pump is functioning. Check that oil
passages are clear and permit free flow of lubricant.
Inspect oil line pressure regulators, nozzles, orifices
and filters to be sure they are free of obstructions.
Make sure pump suction is not sucking air.

Improper lubrication causes excessive wear and
discoloration of bearing.

Is bearing exposed to abrasive
substance?

Abrasive substance will cause excessive wear,
evidenced by scratching of babbit. Make necessary
provision to prevent entrance of abrasive substance.
Clean and flush drive thoroughly and add new oil.

OIL LEAKAGE

WHAT TO INSPECT

ACTION

Has recommended oil level been
exceeded?

Check through level indicator that oil level is accurately
at level indicated on housing.

Is breather open?

Breather should be open and clean.

Are all oil drains open?

Check that all oil drain locations are clean and permit
free flow. Drains are normally drilled in the housing
between bearings and bearing cap where shafts extend
through caps.

Oil seals

Check oil seal grooves, clean and/or rework if worn.
Check condition of shaft under seal and polish if
necessary. Slight leakage may require an air purge.

Force feed lubrication to bearing
excessive?

Check flow of lubricant to bearing orifices. Refer to
factory for recommended actions.

Plugs at drains, levels, etc., and
standard pipe fittings.

Apply Loctite® pipe joint sealant or equal, and tighten
fittings.
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OIL LEAKAGE

WHAT TO INSPECT ACTION

7. Compressive type pipe fittings 7. Tighten fitting or disassemble and check that collar is
properly gripping tube.

8. Housing and caps 8.  Tighten cap screws or bolts. If not entirely effective,
remove housing cover and caps. Clean mating
surfaces and apply new sealing compound.
Reassemble. Check compressive joints by tightening
fasteners firmly.

GEAR WEAR
WHAT TO INSPECT ACTION

1. Gear tooth wear and failure 1. Contact PGC Service Department

2. Backlash 2. Contact PGC Service Department

3. Misalignment of gears 3.  Check contact pattern to be over approximately 75% of
face, preferably in center area. Check condition of
bearings.

4. Housing twisted or distorted? 4.  Check shimming or stiffness of foundation.

5. Is unit overloaded? 5.  Reduce the loading or replace with drive of sufficient
capacity.

6. Has recommended oil level been 6. Check oil level indicator to see that housing is

maintained? accurately filled with lubricant to the specified level,
and there is proper drainage away from gears. Check
for polish marks on babbitt.

7. Are bearings properly seated? 7. Bearings must not be pinched. Bearings must be set at
proper bearing clearance. All shafts should spin freely
when disconnected from load.

8. Grade of oil 8.  Oil must be of grade specified in lubricant instructions.
If it is not, clean unit and refill with correct grade.

9. Condition of oil 9.  Check to see if oil is oxidized, dirty, or of high sludge
content, change oil and clean filter.

10. Force feed lubrication 10. Make sure oil pump is functioning. Check that oil
passages are clear and permit free flow of lubricant.
Inspect oil line pressure regulators, nozzles, orifices
and filters to be sure they are free of obstructions.
Make sure pump suction is not sucking air.

11. Coupling alignment. 11. Disconnect couplings and check alignment. Realign as
required.

12. Coupling lateral float. 12. Adjust spacing between connected equipment, etc., to
eliminate end pressure on shafts. Replace coupling
with type allowing sufficient lateral float.

13. Excessive speeds. 13. Reduce speed to design levels or replace with drive
suitable for speed.

14. Torsional or lateral vibration 14. The resulting vibrational stresses occur at particular

condition. speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.
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GEAR WEAR

WHAT TO INSPECT

ACTION

15.

Rust formation due to entrance of
water or humidity

15. Prevent moisture inside unit. Use lubricant with good
rust inhibiting properties. Turn over gears frequently
during storage. Prolonged storage in moist, changing
ambient temperatures will cause destructive rusting of
gears. When rust is found, the unit must be
disassembled, inspected and damaged parts either
thoroughly cleaned or replaced.

16.

Gears exposed to an abrasive
substance

16. Abrasive substance will cause excessive wear. Make
necessary provision to prevent entrance of abrasive
substance. Clean and flush drive thoroughly and add
new oil.
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VIBRATION

WHAT TO INSPECT

ACTION

Problem 1. High Speed Drive has increasing levels of vibration

1-1. Type of coupling used 1-1.  Does the coupling provide required flexibility, lateral
float, etc. (consult factory).

1-2. Coupling alignment 1-2.  Realign equipment as required.

1-3. Is unbalance excessive? 1-3.  Reduce coupling unbalance, Note: changing
couplings in the field requires rebalancing the rotor.

1-4. Is unit overloaded? 1-4.  Reduce the loading or replace with drive of sufficient
capacity.

1-5. Is unit subjected to high energy 1-5.  Apply couplings capable of absorbing shocks and if
loads or extreme repetitive necessary, replace with drive of sufficient capacity to
shocks? withstand shock loads.

1-6. Torsional or lateral critical 1-6.  The resulting vibrational stresses occur at particular
speeds speeds. Reduce or increase operating speed away

from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.

1-7. Gear tooth wear and failure 1-7.  Contact PGC Service Department

1-8. Backlash 1-8.  Contact PGC Service Department

1-9. Misalignment of gears 1-9. Check contact pattern to be over approximately 75%
of face, preferably in center area. Check condition of
bearings.

1-10.  Housing twisted or distorted? 1-10. _ Check shimming or stiffness of foundation.

1-11. Is unit overloaded? 1-11. Reduce the loading or replace with drive of sufficient
capacity.

1-12.  Has recommended oil level been | 1-12. Check oil level indicator to see that housing is

maintained? accurately filled with lubricant to the specified level,
and there is proper drainage away from gears. Check
for polish marks on babbitt.

1-13.  Are bearings properly seated? 1-13. Bearings must not be pinched. Bearings must be set
at proper bearing clearance. All shafts should spin
freely when disconnected from load.

1-14. Grade of oil 1-14. Oil must be of grade specified in lubricant
instructions. If it is not, clean unit and refill with
correct grade.

1-15. Condition of oil 1-15. Check to see if oil is oxidized, dirty, or of high sludge
content, change oil and clean filter.

1-16. Force feed lubrication 1-16. Make sure oil pump is functioning. Check that oil
passages are clear and permit free flow of lubricant.
Inspect oil line pressure regulators, nozzles, orifices
and filters to be sure they are free of obstructions.
Make sure pump suction is not sucking air.

1-17. Coupling alignment. 1-17. Disconnect couplings and check alignment. Realign
as required.

1-18.  Coupling lateral float. 1-18. Adjust spacing between connected equipment, etc.,
to eliminate end pressure on shafts. Replace
coupling with type allowing sufficient lateral float.

1-19. Excessive speeds. 1-19. Reduce speed to design levels or replace with drive

suitable for speed.
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VIBRATION

WHAT TO INSPECT

ACTION

1-20.

Torsional or lateral vibration
condition.

1-20.

The resulting vibrational stresses occur at particular
speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.

1-21.

Rust formation due to entrance
of water or humidity

1-21.

Prevent moisture inside unit. Use lubricant with good
rust inhibiting properties. Turn over gears frequently
during storage. Prolonged storage in moist, changing
ambient temperatures will cause destructive rusting
of gears. When rust is found, the unit must be
disassembled, inspected and damaged parts either
thoroughly cleaned or replaced.

1-22.

Gears exposed to an abrasive
substance

1-22.

Abrasive substance will cause excessive wear. Make
necessary provision to prevent entrance of abrasive
substance. Clean and flush drive thoroughly and add
new oil.

1-23.

Are bearings properly adjusted?

1-23.

Bearings must not be pinched. Bearings must be set
at proper bearing clearance. All shafts should spin
freely when disconnected from load. If bearing has
excess clearance or not square with axis - erratic
wear or failure will result.

1-24.

Are bearings properly
lubricated?

1-24a.

Check coolant and oil flow. Vent system of air. Oil
temperatures into unit should be approximately
120°F. Check cooler internally for build up of
deposits from coolant water.

Check oil level indicator to see that housing is
accurately filled with lubricant to the specified level,
and there is proper drainage away from gears. Check
for polish marks on babbitt.

Oil must be of grade specified in lubricant
instructions. If it is not, clean unit and refill with
correct grade.

Check to see if oil is oxidized, dirty, or of high sludge
content, change oil and clean filter.

Make sure oil pump is functioning. Check that oil
passages are clear and permit free flow of lubricant.
Inspect oil line pressure regulators, nozzles, orifices
and filters to be sure they are free of obstructions.
Make sure pump suction is not sucking air.

Improper lubrication causes excessive wear and
discoloration of bearing.

1-25.

Is bearing exposed to abrasive
substance?

1-25.

Abrasive substance will cause excessive wear,
evidenced by scratching of babbit. Make necessary
provision to prevent entrance of abrasive substance.
Clean and flush drive thoroughly and add new oil.

1-26.

Distortion of structural supports
and foundation.

1-26.

Recheck mounting and installation. Contact PGC
Service Department

Problem 2. Vibration frequency at 0.42 to 0.48 shaft speed.

Vibration frequency at 0.42 to
0.48 shaft speed.

2-1.

At light load, cause may be bearing wear, increase
load and/or lower oil temperature.

Problem 3. Frequency at shaft rotation speed(s).
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VIBRATION

WHAT TO INSPECT ACTION
3-1. Frequency at shaft rotation 3-1.  Check dynamic balance of coupling.
speed(s).
3-2. Coupling alignment 3-2.  Realign equipment as required.
3-3. Is unbalance excessive? 3-3.  Reduce coupling unbalance, Note: changing
couplings in the field requires rebalancing the rotor.
34. Torsional or lateral critical 3-4.  The resulting vibrational stresses occur at particular
speeds speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.
3-5. Check for case and foundation 3-5.  Contact Philadelphia Gear Service Department
distortions.
3-6. Check auxiliary equipment, 3-6. Repair or replace as necessary.
piping and supports.
Problem 4. Frequency at twice (2X) shaft rotational speed
4-1.  Coupling alignment 4-1.  Realign equipment as required.
4-2. Torsional or lateral critical 4-2.  The resulting vibrational stresses occur at particular
speeds speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.
4-3.  Check coupling wear. 4-3.  Replace couplings
4-4. Check for piping and structural 4-4. Contact PGC Service Department
support resonance’s, auxiliary
equipment.
, Problem 5. Frequencies at higher multiples of shaft speed(s).
5-1.  Check bearing condition. 5-1.  Readjust or replace bearings
5-2. Torsional or lateral critical 5-2.  The resulting vibrational stresses occur at particular

speeds

speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.

Problem 6. Mesh frequency (shaft speed times number of teeth) and multiples.

6-1. Gear tooth wear and failure 6-1.  Contact PGC Service Department

6-2. Backlash 6-2. Contact PGC Service Department

6-3. Misalignment of gears 6-3.  Check contact pattern to be over approximately 75%
of face, preferably in center area. Check condition of
bearings.

6-4.  Housing twisted or distorted? 6-4.  Check shimming or stiffness of foundation.

6-5. Is unit overloaded? 6-5. Reduce the loading or replace with drive of sufficient
capacity.

6-6. Has recommended oil level been | 6-6.  Check oil level indicator to see that housing is

maintained? accurately filled with lubricant to the specified level,

and there is proper drainage away from gears. Check
for polish marks on babbitt.

6-7. Are bearings properly seated? 6-7.  Bearings must not be pinched. Bearings must be set

at proper bearing clearance. All shafts should spin
freely when disconnected from load.
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VIBRATION

WHAT TO INSPECT ACTION

6-8. Grade of oil 6-8. Oil must be of grade specified in lubricant
instructions. If it is not, clean unit and refill with
correct grade.

6-9. Condition of oil 6-9.  Check to see if oil is oxidized, dirty, or of high sludge
content, change oil and clean filter.

6-10. Force feed lubrication 6-10. Make sure oil pump is functioning. Check that oil
passages are clear and permit free flow of lubricant.
Inspect oil line pressure regulators, nozzles, orifices
and filters to be sure they are free of obstructions.
Make sure pump suction is not sucking air.

6-11. Coupling alignment. 6-11. Disconnect couplings and check alignment. Realign
as required.

6-12. Coupling lateral float. 6-12. Adjust spacing between connected equipment, etc.,
to eliminate end pressure on shafts. Replace
coupling with type allowing sufficient lateral float.

6-13. Excessive speeds. 6-13. Reduce speed to design levels or replace with drive
suitable for speed.

6-14. Torsional or lateral vibration 6-14. The resulting vibrational stresses occur at particular

condition. speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.

6-15. Rust formation due to entrance 6-15. Prevent moisture inside unit. Use lubricant with good

of water or humidity rust inhibiting properties. Turn over gears frequently
during storage. Prolonged storage in moist, changing
ambient temperatures will cause destructive rusting
of gears. When rust is found, the unit must be
disassembled, inspected and damaged parts either
thoroughly cleaned or replaced.

6-16. Gears exposed to an abrasive 6-16. Abrasive substance will cause excessive wear. Make

substance necessary provision to prevent entrance of abrasive
substance. Clean and flush drive thoroughly and add
new oil.

Problem 7. Odd frequencies not related to rotational speeds.
7-1. Check condition of accessories 7-1.  Contact PGC Service Department
and auxiliary equipment
NOISE

WHAT TO INSPECT ACTION

1. Gear tooth wear and failure 1. Contact PGC Service Department

2. Backlash 2. Contact PGC Service Department

3. Misalignment of gears 3. Check contact pattern to be over approximately 75%

of face, preferably in center area. Check condition of
bearings.

4. Housing twisted or distorted? 4. Check shimming or stiffness of foundation.

5. Is unit overloaded? 5. Reduce the loading or replace with drive of sufficient

capacity.
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NOISE

WHAT TO INSPECT

ACTION

Has recommended oil level been
maintained?

Check oil level indicator to see that housing is
accurately filled with lubricant to the specified level,
and there is proper drainage away from gears. Check
for polish marks on babbitt.

Are bearings properly seated?

Bearings must not be pinched. Bearings must be set
at proper bearing clearance. All shafts should spin
freely when disconnected from load.

Grade of oil

Oil must be of grade specified in lubricant instructions.
If it is not, clean unit and refill with correct grade.

Condition of oil

Check to see if 0il is oxidized, dirty, or of high sludge
content, change oil and clean filter.

10.

Force feed lubrication

10.

Make sure oil pump is functioning. Check that oil
passages are clear and permit free flow of lubricant.
Inspect oil line pressure regulators, nozzles, orifices
and filters to be sure they are free of
obstructions. Make sure pump suction is not sucking
air.

1.

Coupling alignment.

1.

Disconnect couplings and check alignment. Realign as
required.

12.

Coupling lateral float.

12.

Adjust spacing between connected equipment, etc., to
eliminate end pressure on shafts. Replace coupling
with type allowing sufficient lateral float.

13.

Excessive speeds.

13.

Reduce speed to design levels or replace with drive
suitable for speed.

14.

Torsional or lateral vibration
condition.

14.

The resulting vibrational stresses occur at particular
speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.

15.

Rust formation due to entrance of
water or humidity

15.

Prevent moisture inside unit. Use lubricant with good
rust inhibiting properties. Turn over gears frequently
during storage. Prolonged storage in moist, changing
ambient temperatures will cause destructive rusting of
gears. When rust is found, the unit must be
disassembled, inspected and damaged parts either
thoroughly cleaned or replaced.

16.

Gears exposed to an abrasive
substance

16.

Abrasive substance will cause excessive wear. Make
necessary provision to prevent entrance of abrasive
substance. Clean and flush drive thoroughly and add
new oil.

17.

Type of coupling used

17.

Does the coupling provide required flexibility, lateral
float, etc. (consult factory).

18.

Coupling alignment

18.

Realign equipment as required.

19.

Is unbalance excessive?

19.

Reduce coupling unbalance, Note: changing couplings
in the field requires rebalancing the rotor.

20.

Is unit overloaded?

20.

Reduce the loading or replace with drive of sufficient
capacity.

21.

Is unit subjected to high energy
loads or extreme repetitive shocks?

21.

Apply couplings capable of absorbing shocks and if
necessary, replace with drive of sufficient capacity to
withstand shock loads.
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NOISE

WHAT TO INSPECT ACTION

22. Torsional or lateral critical speeds 22.  The resulting vibrational stresses occur at particular
speeds. Reduce or increase operating speed away
from critical speeds. If necessary, adjust coupling
weight and stiffness or change system to relocate
criticals.

23. Perform Troubleshooting for
Vibration

PARTS LIST

The parts list and assembly drawings shown here are representative of the majority of
Philadelphia High Speed Gear Drives. However, there are instances when operating
conditions or design considerations may require an alternate configuration for certain
assembilies. If you unit differs in construction from that shown, contact the factory for
additional information. When ordering spare parts for a unit, BE SURE TO SPECIFY
THE ITEM NUMBER SHOWN ON THE APPLICABLE ASSEMBLY DRAWING, IN
ADDITION TO UNIT SERIAL NUMBER, UNIT SIZE AND TYPE, AND ORDER
NUMBER.
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WHEN ORDERING SPARE PARTS THE FOLLOWING
INFORMATION IS REQ’D

FOUND ON NAMEPLATE
SIZE & TYPE OF UNIT
ORDER NO.
SERIAL NUMBER

FOUND ON THIS DRAWING
NAME
NO. REQ'D
PART NO.

ITEM NAME

HOUSING (LOWER)

L.S. THRU CAP

H.S. THRU CAP

H.S. PINION & SHAFT

O'IACA)N—'S

L.S. GEAR

Figure 8. Parts List

ITEM NAME
NO.
6 OIL PUMP (FLANGE MOUNTED)
7 L.S. SHAFT
8 H.S. BLIND CAP
9 L.S. PUMP CAP
10 COUPLING (INNER RACE)
11 COUPLING (OUTER RACE)
12 SPLIT THRUST SPACER
13 H.S. PINION SPACER
14 H.S. SPLIT BEARING (CCW)
15 H.S. SPLIT BEARING (CW)
16 L.S. SPLIT BEARING (CCW)
17 L.S. SPLIT BEARING (CW)
18 O-RING (CAPS)
19 O-RING (CAP DRAINS & LUBE

BLOCK)
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