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I. Introduction 
 

A. Purpose 
To provide guidance to contractors on the desired format and required content of 
submittals referenced in Navy Crane Center procurement contracts. 
 

B. Scope 
This guide is applicable to all Navy Crane Center contracts, whether specifically 
invoked or not. 
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II. Description of Submittals 
This section lists and describes each of items required to be submitted by the crane 
contractor. 
 
A. Schedules, Status Reports and CCRFs 

These documents are provided at various times during the contract period as the 
need arises. Schedules and Status Reports are typically required to be provided at 
the Post-Award meeting and monthly thereafter for the duration of the contract 
delivery order.  CCRF and Cost Worksheets are required when needed.  Specific 
requirements for the timing of submission will be provided in the delivery order 
documentation. 

 
i. Schedule with milestones 

The schedule with milestone submittal is the contractor’s post-award 
schedule which captures the major events during design, fabrication, 
installation and testing of the crane.  At a minimum, the schedule shall 
include: 

 
1. Post-Award Meeting 
2. Design Submittals (100% & Final) 
3. NCC Review (100% & Final) 
4. Pre-Installation Conference 
5. Shop Test 
6. Crane Delivery 
7. Crane Installation 
8. Field Acceptance Testing 
9. Crane Acceptance 
10. Completion of Warranty 

 
It is the contractor’s responsibility to ensure that all required submittals 
are received in a timely fashion to support key milestone events.  It is 
recommended that the contractor track the due dates of critical CDRLs on 
the project milestone schedule.  Approval and/or acceptance of specific 
CDRLs are pre-requisites to initiating key project milestones.  Critical 
CDRL items that have caused project schedules to slip include, but are not 
limited to: 

 
1. Final Stamped Drawings 
2. Hook & Nut NDT Certification 
3. Runway Rail Survey & Certification 
4. Contractor Shop Test Procedure 
5. Lift, Installation & Handling Plan 
6. Accident Prevention Plan 

 
Please see Appendix A for a sample schedule including milestones. 
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ii. Monthly status report 
The status report shall be in contractor’s format.  The first page of the 
report shall contain the following information: 
 
1. Title/Identification of the system/component/program/project. 
2. Period covered by the report. 
3. Contract number. 
4. Preparing activity or contractor's title. 
5. Security classification, when required. 
6. Distribution Statement. 
 
The report shall contain the following items: 
 
1. Milestone/task status. Include a brief statement of the overall project 

status, followed by the status of each milestone/task as defined by the 
contract. Address whether or not the project is on schedule; if not, 
describe the effort planned to meet the schedule.  

 
2. Schedule. Include updated schedule sheets or milestone charts 

identifying phase of task and percentage of completion of each task, 
technical instruction, or order.  Identify key dates in any testing 
program and a description of tests performed and significant test 
results.   

 
3. Design & Review. For designs in process, provide estimated dates for 

design and drawing completion. For designs under review, indicate 
review level (100%, Final, Post-Final Backcheck), and projected 
design approval date.  List and briefly describe current Contractor 
Change Requests (CCRF). 

 
4. Problems & Deficiencies. Describe outstanding problems existing as 

of the previous status report, and their resolution status, indicating who 
has action to continue resolution.  List new problem areas encountered 
or anticipated, their effect on the overall work effort/project, and steps 
being taken to remedy problem situations. 

 
5. Conference/Trip Outcome.  Describe significant results of conferences, 

trips, or directives from the Contracting Officer's representatives.  List 
all contract modifications issued.    

 
6. Other. Provide any other information which may cause significant 

changes in the program schedule. 
 
7. Future plans. Provide a summary of future progress, recommendations 

and proposals both for the next reporting period and for any long term 
plans. 
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8. Appendices. Attach appendices, where applicable, for tables, 

references, charts, or other descriptive material. Each appendix shall 
be identified and referenced in the appropriate area of the report. 

 
The initial status report & schedule is due within 15 days of contract 
award.  Submit subsequent monthly status report no later than the 5th of 
each month. 
 
Please see Appendix B for a sample monthly status report. 

 
iii. CCRF and Cost Worksheet 

The contractor shall request a contractor change request form when, prior 
to manufacture, it is necessary to depart from the applicable approved 
configuration documentation for a specific quantity of deliverable units 
or when, during or after manufacture, the contractor desires authorization 
to deliver nonconforming items to the Government which do not comply 
with the applicable technical requirements.  For the unit(s) affected, the 
different configuration will normally be permanent.  

 
INSTRUCTIONS FOR THE PREPARATION OF CONTRACTOR 
CHANGE REQUEST FORM: 
 
Block 1. Date. Enter the submittal date.  
 
Block 2. Request Number.  Enter appropriate request number and revision 
letter. The request numbers are contractor assigned and sequential starting 
with number 001.  
 
Block 3. Contract number/Delivery Order Number. Enter the complete 
contract number and delivery order number, if applicable.  
 
Block 4. DODAAC. The DODAAC for the Navy Crane Center 
Contracting Authority is N62470.  
 
Block 5a. Originator name. Enter the name of the contractor.  
 
Block 5b. Originator address. Enter contractor’s address.  
 
Block 6. Contract Line Item Number. Enter the contract item number 
affected by the request.  
 
Block 7. Crane in Production. Enter an "X” in the appropriate box. A 
change is considered a “Waiver” if the item has been manufactured, 
assembled, or fabricated prior to request submission. All other changes are 
considered “Deviations.”  
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Block 8. Specifications Effected.  Enter Section and Paragraph number of 
specifications effected.  
 
Block 9. Drawings Effected.  Enter drawing number, sheet number, and 
revision number of drawings affected. Attach a separate sheet if additional 
space is required.  
 
Block 10. Priority. Request has effect on items noted.  
 
EMERGENCY - (1) Safety  
   (2) Critical System Requirement  
 
URGENT -   (1) Health  
   (2) Performance  
   (3) Interchangeability  
 (4) Reliability, Survivability, Maintainability or 

Durability  
   (5) Effective use or operation  
   (6) Size & Weight  
 (7) Appearance (Only if appearance is a 

Requirement factor)  
   (8) System Requirement  
 
ROUTINE -  All others  
 
Block 11. Item Affected. An appropriate descriptive name of the part(s) 
shall be given here without resorting to such terms as "Numerous bits and 
pieces".  
 
Block 12. Title of Request. Enter a brief descriptive title of the request.  
 
Block 13. Effect on Delivery Schedule.  Enter an "X” in the appropriate 
box.  If yes, state the proposed impact in days on the contract delivery 
schedule that will result in Impact box.  
 
Block 14a. Procuring Contract Officer Name. Enter the name of the 
government’s contracting officer.  
 
Block 14b. Procuring Contract Officer Phone. Enter the phone number of 
the government’s contracting officer.  
 
Block 15. Safety Concern. Safety has effect on items noted.  
 
 CRITICAL - Safety  
 MAJOR -Health  
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 MINOR -All others  
 N/A-No safety concerns  
 
Block 16. Effect on Cost/Price. The Cost Worksheet shall be attached to 
all Contractor Change Request Forms. The worksheet shall compare the 
cost of equipment as specified in the contract with the cost of the proposed 
change. CCRFs shall be disapproved if submitted without Cost 
Worksheet. The request shall include the specific proposed 
consideration/cost that will be provided to the Government if this "non-
conforming" unit(s) (See FAR Part 46.407) is accepted by the 
Government.  Please enter appropriate amount in box.  
 
Block 17. Other Cranes Effected.  Enter an "X” in the appropriate box. If 
yes, provide list of effected cranes in 17b.  
 
Block 18. Description of Request.  Describe the nature of the proposed 
departure from the technical requirements of the configuration 
documentation. Marked drawings should be included when necessary to 
provide a better understanding of the request. 
 
Block 19. Need for Request.  Explain why it is impossible or unreasonable 
to comply with the configuration documentation within the specified 
delivery schedule. Also explain why a request is proposed in lieu of a 
permanent design change.  
 
Block 20. Contract Modification. Enter an "X” in the appropriate box 
depending on if the change documented on the form requires a contract 
modification.  
 
Block 21a.  Contractor Name. Enter the name of the contractor personnel 
responsible for request.  
 
Block 21b. Contractor Title.  Enter contractor personnel’s title.  
 
Block 21c. Contractor Signature. Contactor shall sign in this block.  
 
Block 22.  This block will be completed by Navy Crane Center.  
 
To see a sample CCRF and Cost Worksheet, please see Appendix C. 

 
B. Drawings 

Drawings are typically required to be provided prior to crane fabrication and must 
be approved prior to shop test.  Final, sealed drawings are required to be provided 
prior to shop test.  Final, sealed drawings with revision blocks to indicate post-
approval changes must be provided prior to crane acceptance.  Specific 
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requirements for the timing of submission will be provided in the delivery order 
documentation. 
 
i. General Drawing Border with Title Block 

All final drawings must include a PE stamp as indicated in the example.  
Drawings submitted for review must follow the format described and must 
be accompanied by a Certificate of Review (see Appendix X) in lieu of a 
PE stamp.  Be sure to change drawing revision numbers to reflect the most 
current revision and to list a description of any changes in the revision 
blocks. 

 
Please see Appendix D for a sample General Drawing Border with Title 
Block. 

 
ii. General Arrangement Drawings 

General arrangement drawings reflect the exact overall design and 
configuration of the crane. These drawings show the layout of the crane, 
including all major components of the crane. These drawings show the 
plan view, front elevation view, side elevation view and trolley layout (if 
not included as product data) and typically include: 

 
1. All dimensions specified in Appendix A of the specification 

a. Span of girder from centerline to centerline of runway rails 
b. Hook height 
c. Distance from top of rail to lowest obstruction point on ceiling 
d. Distance from top of rail to floor 
e. The hook approaches on either end of the girder 
f. Distance between main and auxiliary hook 
g. Distance from top of pendant controller to floor. 
h. Distance from each end of girder to nearest obstruction on each 

wall 
i. Distance from top of trolley to lowest obstruction point on ceiling 
j. Distance from centerline of rail to nearest obstruction on each wall. 
k. Rail size 
l. Mid-runway travel limits (if obstructions exist) 
m. Hook depth below floor level (if pits exist) 
n. Wheel spacing of bridge end trucks 
 

2. A list of crane system descriptions from section 1.3 of the specification 
a. Total crane capacity 
b. Main hoist capacity 
c. Auxiliary hook capacity 
d. Rated speeds of bridge, trolley and hoists 
e. Minimum speeds of bridge, trolley and hoists 
f. Maximum wheel load without impact 
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3. A list of weights of crane components including: 
a. Total crane weight 
b. Drive Girder 
c. Idle Girder 
d. Trolley/Hoist 
e. End Trucks 
 

Please see Appendix E for an example of General Arrangement Drawings. 
 

iii. Electrical Drawings 
Electrical drawings are the fundamental electrical submittal for cranes and 
reflect the exact design and configuration of the crane. These drawings 
show the layout of electrical equipment on the crane, including control 
panel enclosures, motors, brakes, limit switches, conduits, disconnects, 
and conductor systems. These drawings typically include: 

 
1. A one line drawing showing wiring and connections between all 

electrical components and panels 
 
2. Schematic representation of the control and power circuits of the 

crane. These schematics should show: 
a. conductor sizes, type, and temperature.  
b. type of overcurrent devices and the rating of the device. For 

adjustable circuit breakers, any adjustable settings for the breakers 
should be shown on the schematic. For fuses, the fuse type should 
be shown on the schematic.  

c. motor nameplate data, as specified by NFPA 70 
d. a note or description for any special description of operation. 
e. labels for all components that correspond to the nameplates that 

will be on the crane. 
f. specific drive parameters which add clarity to the drawing and 

allows the schematic reader to verify functionality of the circuit. 
g. a systematic approach to naming components and for displaying 

relay and contactor contacts and coils, such that all drawings are 
easily referenced and navigates 

h. obvious connections between crane manufacturer’s components 
and subcontractor component’s (i.e. radio control systems, load 
monitoring systems, etc..) , such that it is easy for the end user to 
navigate from the crane schematic to the component 
manufacturer’s schematics 

i. all optional equipment removed from the schematics and not 
shown on the schematics as “optional”. 

 
3. Drawings showing component placement for all equipment located in 

a control panel. 
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4. Drawings showing the controller to be used and the layout of the 
controls and ancillary devices on the controller 

 
5. Drawing to show festoon, cable, and festoon car layout 
 
6. A complete material list of all electrical components on the crane  

 
To see examples of electrical drawings, please see Appendix F. 

 
iv. Mechanical Drawings 

Mechanical drawings are typically limited to the drive arrangements.  
These drawings show the layout of the particular drive components with 
basic dimensions in plan view, front elevation view, side elevation view 
and trolley layout if not included as product data.  Identify and label 
individual drive components with the appropriate part number, including: 
couplings, brakes, motors, and gear cases.  In some cases, component 
torque values may be requested.  For example, the required bolt torque for 
gear case feet. 

 
Please see Appendix G for an example of mechanical drawings. 

 
v. Structural Drawings 

Structural drawings are the fundamental structural submittal for cranes and 
reflect the exact design and configuration of the crane. These drawings 
show the layout of the crane, including all major components of the crane 
and fabrication welding and bolted connection details. These drawings 
typically include: 

 
1. Girder fabrication drawings.  These drawings include: 

a. Dimensions of overall length of the girder 
b. Overall span length of the girder 
c. Location of full diaphragms 
d. Location of short diaphragms 
e. Location of stiffeners 
f. Material list including type and size of components used 
g. Connection details to the end trucks 
h. Location and connection of trolley end stops 
i. Bolt connection details including torque values 
j. Weld details for all components 
 

2. Bridge end truck fabrication drawings, if not included in product data.  
These drawings include: 
a. Dimensions of overall length of the end truck 
b. Wheel spacing 
c. Material list including type and size of components used 
d. Location and connection of bridge bumpers 
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e. Bolt connection details including torque values 
f. Weld details for all components 
 

3. Trolley end truck fabrication drawings, if not included in product data.  
These drawings include: 
a. Dimensions of overall length of the end truck 
b. Material list including type and size of components used 
c. Location and connection of trolley bumpers 
d. Bolt connection details including torque values 
e. Weld details for all components 
 

4. Trolley fabrication drawings, if not included in product data.  These 
drawings include: 
a. Dimensions of overall size of the trolley 
b. Material list including type and size of components used 
c. Bolt connection details including torque values 
d. Weld details for all components 

 
5. Load blocks (if fabricated) 

 
Please see Appendix H for sample structural drawings. 

 
C. Product Data 

Product Data is typically required to be provided prior to crane fabrication and 
must be approved prior to shop test.  Specific requirements for the timing of 
submission will be provided in the delivery order documentation. 
 
Submit product data in bookmarked .pdf format.  Mark up catalog cuts to clearly 
identify which components are being used on the crane and to which items these 
components apply.  On the submitted catalog data, clearly identify any options 
and features that are utilized or that are necessary to meet the crane specification.  
The catalog cuts should be complete, such that the reviewer can easily tell what 
equipment is being supplied, how it meets the specification and how it relates to 
the drawings. 

 
i. Mechanical Product Data 

Mechanical product data is the manufacturer’s catalog data for specific 
components used on the crane. The majority of mechanical design is 
provided through catalog cuts.  Typically catalog information is required 
for: 

 
1. Hoists (if preassembled) – If the hoist is a preassembled unit, bought 

as a commercial component, the product data must be included.  
Clearly mark the options to show compliance with the specification.  
Note: typically one or more options are required from the basic 
equipment to meet the specification. 
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2. Speed Reducers – Indicate case material, size, reduction, efficiency 

rating, and installation information. 
 
3. Brakes – Indicate model and sizing.  Show specific torque values and 

setting criteria; include electrical information. 
 
4. Bearings – Show size, rating and case information for bearings not 

internal to commercial components, i.e. pedestals. 
 
5. Couplings – Show size selection and installation criteria. 
 
6. Load Block – For commercial load blocks, show size selection. 
 
7. Bumpers – Identify bumper size and load tables or size selection chart 

as applicable to show compliance with specification. 
 

To see examples of mechanical product data, please see Appendix I. 
 

ii. Electrical Product Data 
Electrical product data is the manufacturer’s catalog data for specific 
electrical components used on the crane. Typically electrical catalog 
information is required for: 

 
1. Variable Frequency Drives - Show drives used for each motion, show 

selections for reactors, show data logging equipment and dynamic 
braking resistors. 

 
2. Motors - Show all information required by NFPA 430.7, motor type, 

and any options that are selected. 
 
3. Electrical Enclosures - Show sizes and NEMA type of enclosures 

provided. 
 

4. Runway Electrification and Collectors - Show all components for 
runway electrification system, ampacity of electrification system and 
collectors, collectors are of the tandem type, and any specialty options 
for outdoor or other special environments. 

 
5. Limit Switches - Show both geared limit switches and weighted limit 

switches provided. 
 
6. Bridge to Trolley Electrification - Show all equipment used for 

electrification including festoon cables, festoon cars, junction boxes, 
etc. 
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7. Operator Controls - Show controllers (pendant or radio) used on the 
crane, layout of controls, and options selected for controller. Show 
receiver information for radio controls systems. 

 
8. Warning and Pilot Devices - Include all information for key switches, 

pilot lights, push buttons, and other devices. 
 
9. Disconnect Switches - Provide current rating and fuses used for 

disconnect switches. 
 

To see examples of electrical product data, please see Appendix J. 
 

iii. Structural Product Data  
Structural product data is the manufacturer’s catalog data for specific 
components used on the crane. Typically structural catalog information is 
required for: 

 
1. Bridge End Trucks including drive units 

 
2. Trolley End Trucks including drive units 
 
3. Patented track used for bridge girders or for runways of underrunning 

cranes 
 

See Appendix K for examples of structural product data. 
 
D. Design Data 

Design Data is typically required to be provided prior to crane fabrication and 
must be approved prior to shop test.  Specific requirements for the timing of 
submission will be provided in the delivery order documentation. 
 
These calculations shall be in compliance with the design requirements listed in 
the specification. Calculations should be complete, such that the reviewer can 
easily tell values of input supplied, how it meets the specification, and how it 
relates to the calculations. Calculations should clearly state what the allowable 
design values are, what the calculated design values are and if the design meets 
the required design values.  Submit calculations in bookmarked .pdf format. 
 
i. Structural Calculations  

Structural calculations are required for components which are not standard 
commercial products/assemblies. Typically structural calculations are 
required for: 

 
1. Verifying girder design.  These calculations will follow CMAA 70 

format and include: 

12 



Submittal Guide 
August 2010 

a. Calculations of load cases to ensure allowable stresses are not 
exceeded for the load cases requested in the specification 

b. Buckling analysis 
c. Location and size of diaphragms and stiffeners 
d. Required camber 
e. Verification that girder proportions are not exceeded 
f. Verification of weld sizes 
g. Verification of bolted connection design 
 

2. Verifying bridge and trolley end truck and trolley design.  These 
calculations will include: 
a. Calculations of load cases to ensure allowable stresses are not 

exceeded for the load cases requested in the specification 
b. Buckling analysis 
c. Verification of weld sizes 
d. Verification of bolted connection design 
 

3. Verifying design of trolley and bridge bumpers and end stops in 
accordance with the guidelines in ASME B30.17 and AISC technical 
report number 6. 

 
4. Verifying shear and bending moment on runway rail is not exceeded if 

wheel spacing is different that that shown on crane information forms. 
 

To see examples of structural calculations, please see Appendix L. 
 

ii. Mechanical Calculations  
Mechanical calculations are only required for non-commercial, custom 
designed and built components.  They may be specifically requested.  
Generally, the calculations below are required, as applicable. 
 
1. Drum Design calculations to include: 

a. Rope fleet angle for drum. 
b. Calculations that show the drum can withstand all combined loads, 

including crushing or buckling, bending, torsion and shear, with 
consideration for stress reversal and fatigue. 

c. Stress analysis for the drum shaft. 
 

2. Bearing Selection calculations applying to all bearings, hook thrust 
bearing and equalizer sheave bushing.  These calculations shall 
include: 
a. Calculations for L10 bearing life to show anti-friction bearings 

meet minimum life expectancy for the specified service class based 
on full rated speed as provided by CMAA 70, table 4.8.2-1.  
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b. Calculation to show that bearing spacing meets CMAA 70 
requirements in section 4.11.2 for applicable shafting 
configuration. 

c. Hook thrust bearing and equalizer sheave bushing require a simple 
calculation to show the product ratings satisfy loading conditions.  

 
3. Shafting and Sheave Pin design calculations for normal operating 

condition.  Impact shall not be included.  Calculations shall include: 
a. Static and fatigue stresses calculations for applicable shaft 

configurations in CMAA 70 section 4.11.4. 
b. Sheave pin design is considered shafting and requires stresses 

calculations.   
 

4. Load Bearing Support Members 
a. Calculations shall show that the rated load stress does not exceed 

20% of the average ultimate strength of the members’ material. 
 

To see examples of mechanical calculations, please see Appendix M. 
 

iii. Electrical Calculations  
Electrical calculations are required to verify component section and for 
components which are not standard commercial products/assemblies. 
Typically, electrical calculations are required for: 

 
1. Minimum required horsepower for each drive motor.  These 

calculations shall be carried out using the following guidelines: 
a. Shall be based on the formulae given in CMAA70 
b. Hoist motor sizing Kc factor shall not be less than 1.0 
c. Bridge and trolley drive motor calculations should use the “E” 

factor that is the published gear reducer efficiency rating. If the 
published reducer efficiency is not available, then 0.9 should be 
used for “E”. 

d. The bridge and trolley drive minimum acceleration time to rated 
speed shall be three seconds 

e. No calculations shall be required to be submitted for packaged 
hoists, however, packaged hoists must still meet the acceleration 
and deceleration requirements 

 
2. Overcurrent protection.  These calculations shall include: 

a. Citations for all applicable NEC articles, including, but not limited 
to 430.72, 450.3, and Section V of article 610 

b. Sized according to NEC guidelines, and with protective device 
coordination in mind when choosing proper sizes 

 
3. Conduit Fill Calculations.  These calculations shall be carried out 

using the following guidelines: 
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a. Data from each conduit run with wire type(s), size(s), and quantity 
of each, along with intended conduit size and type 

b. Calculations may refer to either Chapter 9 of NFPA 70 or the wire 
manufacturer’s data sheets when calculating conduit fill 

c. NFPA 70 Chapter 9, Table 1 directs user of allowable cross 
sectional areas of conduit fill acceptable based on quantity of 
conductors in the respective conduit, such that 1 conductor may fill 
up to 53%, 2 conductors may fill up to 31%, and any application 
greater than 2 conductors is limited to 40% fill, all with respect to 
cross sectional area. 

 
4. Protective device coordination study.  This study will include: 

a. Characteristic curves of each protective device, plotted together 
with other applicable protective devices with respect to current 
over time 

b. Devices are considered coordinated when no curves overlap.  A 
specific example of an out-of-coordination design would be a hoist 
experiencing an overcurrent condition, but instead of its protective 
device opening, the upstream main breaker opens, effectively 
removing power from the entire crane before the hoist’s breaker 
opens due to being out of coordination. 

 
5. Lighting calculations (if required).  These calculations shall include: 

a. Arrangement of lights required to meet the lighting requirements 
requested in the specifications.  A typical specification, for 
example, may ask that lighting be provided such that 40 foot-
candles at a distance of three feet from the floor be provided. 

b. An appropriate Light Loss Factor (LLF) shall be chosen to 
consider degradation of the light source over time to account for 
the accumulation of dust and dirt on the lamp, lenses, etc. through 
normal operation. 

c. Attention to type of lighting required per the specification must be 
given.  Typical installations requiring metal halide lamps, for 
example, must either be a thick-glass parabolic reflector lamp 
(PAR) or use type O lamps with fixtures that provide a 
containment barrier and are physically constructed such that only 
type O lamps may be used, to be in accordance with NEC article 
430.130 (F)(5). 

 
To see examples of electrical calculations, please see Appendix N. 

 
E. Test Reports 

NAVFAC P-307, Appendix E, paragraph 1.4 identifies the requirement for non-
destructive testing of crane hooks in the Navy inventory.  This submittal is 
required to support certification of Navy cranes.  The details of submittal 
requirements are taken directly from NAVFAC P-307. 
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Test Reports are typically required to be provided prior and approved prior to 
shop test.  Specific requirements for the timing of submission will be provided in 
the delivery order documentation. 
 
i. Hook and Nut Non-Destructive Test (NDT) Report 

Reports for hook and nut NDT performed by vendors other than Crosby 
Group and Gunnebo Johnson shall meet the requirements below. 
 
1. Technical Requirements 

a. NDT report either performed in accordance with ASTM A 275 or 
with NAVSEA Technical Publication T9074-AS-GIB-010/271.   

b. The NDT report shall state acceptance criteria: “No linear 
indications greater than 1/16”. 

c. NDT report performed in accordance with ASTM A 275 shall 
indicate the “Wet” or “Dry” method. 

d. Restrictions for ASTM A275 Dry Method 
 Use only AC Yoke (DC and Permanent Magnet Yokes 

prohibited)  
 Use only handheld bulb (automatic powder blowers prohibited)  
 Arc strikes must be removed 
 Ammeters must be accurate to +/- 5% of full scale 

e. For non-magnetic hooks, use liquid penetrant test method per 
ASTM E 1417 or T9074-AS-GIB-010/271. 

 
2. Documentation Requirements 

NDT reports shall include the following: 
a. A letter stating Vendor meets ASTM E 543.  
b. NDT Vendor’s Procedure includes a signed technique sheet 

specific to the hook and nut being tested. 
c. Documentation to show that the NDT procedures have been 

approved by a qualified Level III Examiner who is independent 
from the vendor.  Ensure procedures that have been approved are 
the same as the procedures used (including revision numbers and 
dates). 

d. NDT report shall be traceable to the unique identification of the 
hook and nut. 

 
Reports for hook and nut NDT performed by Crosby Group and Gunnebo 
Johnson are accepted without accompanying letter of conformance or MT 
procedure when the requirements below are met: 
 
1. NDT report shall be traceable to the unique identification of the hook 

and nut. 

16 



Submittal Guide 
August 2010 

2. Crosby Group NDT report shall reference Crosby Quality Control 
procedure No. 0120, revision 16 and Technique Sheet No. 319N, 
revision 1. 

3. Gunnebo Johnson NDT report shall reference Gunnebo Johnson 
Quality System Procedure QSP-69, revision A. 

 
Please see Appendix O for an example of this Test Report. 

 
F. Certificates 

Certificates are letters from the contractor or vendor stating compliance with 
specification.  Include contract number, job location, crane serial number and 
CDRL number on all certificates.  Certificates must be signed by a responsible 
person.  
 
Certificates are typically required to be provided and approved prior to shop test, 
except that the Certificate of Design Review by Professional Engineer must be 
provided with the initial Drawing submission.  Specific requirements for the 
timing of submission will be provided in the delivery order documentation. 
 
i. Wire Rope Certificate 

The contractor shall provide the wire rope manufacturer’s certification that 
the rope meets the published breaking strength of samples taken from reels 
and tested.  Certification shall be traceable to the crane and reel. 

 
Please see Appendix P for an example of the Wire Rope Certificate. 

 
ii. Periodic Overload Testing Certificate 

The contractor shall certify the crane is capable of being load tested semi-
annually up to 131.25% of the rated capacity without any detrimental effects. 

 
Please see Appendix Q for an example of the Periodic Overload Testing 
Certificate. 

 
iii. Crane Runway Rail Certificate & Survey 

Navy Crane Center will provide a survey of the runway rail with the 
contract. The contractor shall provide a certificate stating that the existing 
runway is suitable for the new crane to operate without any restrictions.  If 
the contractor does not find the existing runway rail to be suitable for the 
new crane, the contractor shall provide the Government with corrective 
actions necessary for the new crane to operate without restriction and 
provide a list of restriction for crane operation on the existing runway. 

 
Please see Appendix R for an example of the Crane Runway Rail 
Certificate and Survey. 
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iv. Hazardous Material Certificate 
The contractor shall certify that the crane contains no hazardous materials.  
This letter should specifically reference the hazardous materials listed in 
the specification. 

 
To see an example of a Hazardous Materials Certificate, please see 
Appendix S. 

 
v. Loss of Power Test Certificate 

As part of the test, power will be cut to the crane system.  The loss of 
power test certificate is a letter stating that loss of power will not have 
detrimental effects to the product. 

 
To see a sample Loss of Power Certificate, please see Appendix T. 

 
vi. Coupling Alignment Certificate 

Contractor shall submit coupling alignment data records with certification 
that the alignment of all shafting connected by means of flexible couplings 
are within manufacturer's installation tolerances.  The data records shall be 
taken after the coupling's final installation. Submit the coupling alignment 
data record on the official form, which can be found on the NCC website 
at https://portal.navfac.navy.mil/ncc under the "Downloads" page. 

 
To see a sample Coupling Alignments Certificate, please see Appendix U. 

 
vii. Hook Proof Test Certificate 

Contractor shall submit certification that the hook and hook nut have been 
proof tested and satisfy the acceptance criteria of ASME B30.10.  The test 
load, test duration, and lack of deformation must be stated in the certificate. 

 
To see a sample Hook Proof Test Certificate, please see Appendix V. 

 
viii. Welding Certifications 

The contractor shall provide a certificate stating that all welders, welding 
operators, weld inspector(s) and welding procedure (qualification) meet the 
requirements of AWS D 14.1 for all work performed in manufacturing the 
crane.   

 
The contractor shall provide a separate certificate stating that all welders, 
welding operators, weld inspector(s), and welding procedure (qualification) 
meet the requirements of AWS D 1.1 for all work performed in 
installing/welding parts supporting the crane at/to building interfaces. 
 
To see a sample Welding Certification, please see Appendix W. 
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ix. Certificate of Design Review by Professional Engineer 
The contractor shall provide a certificate signed by the professional 
engineer(s) stating that they have completed a review of the final crane 
design.  The certificate shall indicate the name, state of licensure and license 
number of the professional engineer(s). 
 
To see a sample PE Design Review Certificate, please see Appendix X. 

 
x. Hoist Machinery Certificate 

If the main or auxiliary hoist design does not provide a delay feature to the 
hoist secondary brake, the hoist manufacturer shall provide a certification 
stating that the hoist machinery has been designed to withstand the 
simultaneous setting of both brakes. 
 
To see a sample Hoist Machinery Certificate, please see Appendix Y. 
 

G. Manufacturer’s Instructions 
Manufacturer's Instructions are typically required to be provided and accepted 
prior to shop test.  Specific requirements for the timing of submission will be 
provided in the delivery order documentation. 
 
i. Crane Installation Plan 

The crane installation plan should address all steps required for the 
removal of existing components and installation of the new crane. An 
installation plan shall include the following: 
 
1. A drawing containing: 

a. Weight of each component to be lifted 
b. Location of the center of gravity of each component to be lifted 
c. Location of laydown area 
d. Shipping route to laydown area 
e. Location of each component prior to being lifted 
f. Location of each component in the installed position. 
g. Method of attachment for rigging gear to component to be lifted 
h. Required torques, if necessary 
i. Location of interferences 
j. Calculated tension force in lifting gear 
k. Overhead clearances between structure and rail (runway and 

bridge) 
l. Overhead clearances between point sheave and overhead structure 
 

2. A narrative of the lifting plan containing: 
a. Safety precautions 
b. Sequence of events 
c. Down rated capacity of forklift due to shifting of load center if 

applicable 
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3. Data Sheet of Lifting Equipment Used: 

a. Load charts for forklifts, tri-lifters, mobile cranes etc. 
b. Swivel Hoist Rings 
c. Hook Information 
d. Ground loading requirements 

 
Please see Appendix Z for a sample crane installation plan. 

 
ii. Accident Prevention Plan (APP)  

The Accident Prevention Plan should include descriptive information for 
each of the categories in the delivery order.  Accident Prevention Plans 
and Safety plans shall be site specific and, as a minimum, meet the 
requirements of Appendix E of the solicitation.  The plans shall be 
prepared, signed, approved, and concurred on by applicable contractor 
personnel.  Please attach documentation and certification for applicable 
categories.   
 
Safety Plans shall describe specific requirements and/or procedures for the 
equipment being installed, inspected and/or maintained.  
 
Procedures or requirements in a Corporate or Company Safety Program 
may be referenced in a Safety plan.  If referenced, the procedures or 
requirements must be provided with the APP.  Referencing a Corporate 
Safety Program or Manual as a Safety Plan is not site specific and is 
unacceptable. 
 
Based on a risk assessment of contracted activities and on mandatory 
OSHA compliance programs, the Contractor shall address all applicable 
occupational risks and compliance plans.   
 
Using the EM 385-1-1 as a guide, plans may include but are not limited to: 
 
1. Overview – Background information, including: 

a. Contractor Name 
b. Contract Number 
c. Project Name 
d. Project # 
e. Project Description 
f. Brief Description of Work to be Performed 
g. Project Location 
h. Project Contacts, including the name, title, phone number and 

signature of the following: 
i. The Plan Preparer (Qualified Person or Competent Person, 

such as the corporate safety staff person or QC) 
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ii. Plan Approval (Company/Corporate Officers authorized to 
obligate the company) 

iii. Plan Concurrence (e.g., Chief of Operations, Corporate Chief 
of Safety, project manager or superintendent, project safety 
professional, project QC) 

i. Responsibilities & Authorities 
i. Statement of the employer’s ultimate responsibility for the 

implementation of the SOH program 
ii. Identification and accountability of personnel responsible for 

safety at both corporate and project level 
iii. The names of Competent and/or Qualified Person(s) and proof 

of competency/qualification 
iv. Requirements that no work shall be performed unless a 

designated competent person is present on the job site 
v. Line of authority 
vi. Policies and procedures regarding non-compliance with safety 

requirements (including disciplinary actions) 
vii. Provide written company procedures for holding managers and 

supervisors accountable for safety 
2. Description of Plan Implementation 
3. Subcontractors & Suppliers 

a. Provide procedures for coordinating SOH activities with other 
employers on the job site and contain the following: 
i. Identification of subcontractors and suppliers 
ii. Safety responsibilities of subcontractors and suppliers 

4. Description of Medical Support 
a. on-site medical support  
b. off-site medical arrangements  

i. rescue and medical duties for those employees who are to 
perform them and the name(s) of on-site Contractor personnel 
trained in first aid and CPR 
1.  A minimum of two employees shall be certified in CPR 

and first-aid per shift/site.) 
5. Personal Protective Equipment 
6. Safety and Health Policy 

a. Provide a copy of the current corporate/company Safety and 
Health Policy statement, detailing the commitment to providing a 
safe and healthful workplace for all employees. 

b. The Contractor’s written safety program goals, objectives, and 
accident experience goals for this contract should be provided. 

7. Safety & Health Inspections 
a. Specific assignment of responsibilities for a minimum daily job 

site safety and health inspection including: 
i. Who will conduct the inspections 
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ii. Proof of inspector’s training/qualifications (e.g., copy of 
license, state license/inspector number, documentation of 
training completion) 

iii. Procedures for documentation, deficiency tracking system 
iv. And follow-up procedures 

b. Any external inspections/certifications that may be required (e.g., 
USCG, State/Local) 

8. Procedure for Accident Reporting 
a. The Contractor shall identify person(s) responsible for Accident 

Reporting, including Investigations, Reports, Logs, and Exposure 
data 

b. The requirements for accident reporting and notification shall be 
listed in this section 

c. The Contractor shall be required to: 
i. Report all accidents as soon as possible but not more than 24 

hours afterwards to the Contracting Officer/Representative 
(CO/COR). 

ii. The contractor shall thoroughly investigate the accident and 
submit the findings of the investigation along with appropriate 
corrective actions to the CO/COR in the prescribed format as 
soon as possible but no later than five (5) working days 
following the accident.  

iii. Implement corrective actions as soon as reasonably possible; 
d. The following require immediate accident notification: 

i. A fatal injury; 
ii. A permanent total disability; 
iii. A permanent partial disability; 
iv. The hospitalization of three or more people resulting from a 

single occurrence; 
v. Property damage of $200,000 or more.   

9. Training 
a. Requirements for new hire Safety and Occupational Health 

orientation training 
b. Requirements for mandatory training and certifications applicable 

to the project (e.g., explosive actuated tools, confined space entry, 
crane operator, driver, vehicle operator, Hazmat training, and PPE) 
and any requirements for periodic retraining/recertification 

10. Equipment Inspection Records 
11. Emergency Response Plans, including 

a. Emergency escape procedure and emergency escape route 
assignments including a predetermined assembly meeting area 
after an evacuation 

b. Emergency rescue procedures (e.g., for employees working at 
heights or in confined spaces) 

c. Rescue and medical duties for those employees who are to perform 
them 
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d. There preferred means of reporting fires and other emergencies 
(e.g. location of phones at the job site, and the posting of 
emergency telephone numbers and reporting instructions for 
ambulance, physician, hospital, fire, and police). 

e. Sketch or map that will be posted at the job-site highlighting the 
route to the nearest medical facility and hospital. 

f. Names and job titles of persons who can be contacted for further 
information of duties under the accident prevention plan. 

g. Spill containment plant to contain and isolate the entire volume of 
a spilled hazardous substance. 

h. Person-overboard plan for work over or immediately adjacent to 
water, including the wearing of U.S. Coast guard approved life 
jackets and the immediate availability of a skiff, and a person 
trained in operating it. 

12. Activity Hazard Analysis 
a. Detailed project-specific hazards and controls shall be provided by 

an Activity Hazard Analysis (AHA) for each phase/activity of 
work. 
i. Identifies the work activity steps 
ii. Identifies the potential hazards of each step 
iii. Lists the measures for elimination or control of the hazards 

b. An AHA shall be prepared by a competent person for all non-
routine phases of work and hazardous activities, and for work 
requiring additional or unusual safety precautions that will be 
performed under this contract on the Government job site. 

 
Note: A competent person is defined as one who can identify existing and 
predictable hazards in the working environment or working conditions that 
are dangerous to personnel and who has authorization to take prompt 
corrective measures to eliminate them. 

  
i. Analyses will define the activities being performed and identify 

the sequences of work, the specific hazards anticipated, and the 
control measures to be implemented to eliminate or reduce 
each hazard to an acceptable level. 

ii. Work shall not begin on a work activity until the hazard 
analysis for the work activity has been accepted by the 
Contracting Officer and discussed with all engaged in the 
activity including the contractor, subcontractor(s), crane 
operator and riggers (if involving a lift), and the Contracting 
Officer’s on-site representative. 

13. Critical Lift Plan 
a. Installations utilizing critical lifts require a critical lift plan to 

ensure the safety of equipment and personnel.  Critical lift plans 
shall be developed, reviewed and signed by all personnel involved 
in the lift and shall: 
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i. Specify the exact size and weight of the load to be lifted and all 
crane and rigging components which add to the weight. 

ii. Specify the manufacturer’s maximum load limits for the entire 
range of the lift as listed in the load charts. 

iii. Specify the lift geometry and procedures, including: 
1. the crane position 
2. the center of gravity of the load 
3. height of the lift 
4. the load radius 
5. the boom length and angle, for the entire range of the lift. 

iv. Designate the operator, lift supervisor and rigger and state their 
qualifications. 

v. Include a rigging plan, which: 
1.  shows the lift points, and 
2. describes rigging procedures and gear requirements. 

vi. Describe the ground condition and outrigger or crawler track 
requirements (and, if necessary, the design of mats) needed to 
achieve a level, stable foundation of sufficient bearing capacity 
for the lift. 

vii. Describe the operating base condition and any potential list (for 
floating cranes) 

viii. List of environmental conditions under which lift 
operations are to be stopped 

ix. Specify the coordination and communication requirements for 
the lift operation 

x. For tandem or tailing crane lifts, specify the make and model of 
the cranes, the line, boom, and swing speeds, and the 
requirements for an equalizer beam. 

xi. For lifts of personnel, demonstrate compliance with the 
requirements of 29 CFR 1926.550 (g). 

14. Hazard Communication Plan 
a. A written plan for protecting personnel and property during the 

transport, storage and use of hazardous materials which addresses: 
i. Items required by 29 CFR 1926.59 (e) 
ii. Emergency procedures for spill response and disposal of 

hazardous materials 
iii. Hazardous Material Exclusions – aside from those used in the 

contract, the materials listed in Appendix E of the solicitation 
are prohibited from the Government job-site or activity 

iv. Yellow Plastic Exclusion – Yellow packaging materials are 
used by activities to contain and/or identify material, and 
therefore are not permitted for use by contractors on the naval 
activity, to prevent potential incident. 

v. Spills – Construction equipment shall have adequate oil 
absorbent material staged at the crane to contain a hydraulic 
component/system failure/leak.  Contractors are responsible to 
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clean up non-emergency oil and hazardous substance spills 
from their equipment. 

vi. Labeling system to identify contents on all containers on-site 
vii. Current inventory of hazardous chemical on site. 
viii. Location and use of Material Safety Data Sheets (MSDS) 

and that: 
1. a MSDS for each hazardous substance at the Government 

job site will be maintained in an inventory, provided to the 
Contracting Officer, and made available to all potentially 
exposed employees. 

2. for emergency response purposes, each entry in the 
inventory shall include the approximate quantities that will 
be on site at any given time. 

3. a site map will be attached to the inventory showing where 
inventoried hazardous substances are stored. 

4. the inventory and the site map shall be updated as 
frequently as necessary to ensure accuracy. 

ix. Training (to include potential safety and health effects from 
exposure to hazardous substances). 

x. The notification process when hazardous substances are 
brought onto the Government job site and that all employees 
potentially exposed to the substance will be advised of 
information in the MSDS for the substance. 

15. Hazardous Energy Control Plan 
a. An OSHA compliant Energy Control Program provides the 

procedures and methods for the control of hazardous energy during 
the installation, maintenance, and inspection of all equipment 
where the unexpected energization or movement of this machinery 
could result in a release of energy which might cause injury to 
personnel and/or property damage. 

b. A hazardous energy control plan shall describe: 
i. Specific energy control requirements 
ii. Lockout/tagout procedures 

c. The contractor shall comply with 29 CFR 1910.147 and 29 CFR 
1910.333 when on activity property. 
i. The contractor may use OSHA standard STD 1-7.3 as a guide 

on procedures to follow in the control of hazardous energy 
when on the job-site. 

d. The contractor shall use the colors designated by the activity for 
the “locks” used in lockout/tagout for the respective energy 
sources when on activity property. 

e. Lockout/tagout tags are “danger tags” and shall comply with the 
colors required by 29 CRF 1926.200(b) 

16. Fall Protection  and Prevention Plan 
a. Description of the fall hazards at the job site 
b. Type of fall protection/prevention methods or systems to be used 
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c. Training requirements for employees exposed to fall hazards 
d. Type of fall protection equipment and systems provided to the 

employees that might be exposed to fall hazards 
e. Identify the tie-off points (anchorages) to be used for attachment of 

personal fall arrest equipment that are capable of supporting at 
least 5,000 pounds per employee attached, or have been designed, 
installed, and used as follows: 
i. As part of a complete personal fall arrest system which 

maintains a safety factor of at least two; and 
ii. Under the supervision of a qualified person (as defined in 

Appendix E of the solicitation) 
f. If there is a need to devise an anchor point from existing structures 

such as beams, or eye-bolt, a qualified person shall be used to 
evaluate the anchorages.  

17. Fire Protection & Prevention Plan 
a. Must cover items described in NFPA 241, including fire 

prevention during hot work 
b. Shall state that welding, burning, and open flame work will only be 

performed on the Government job-site when: 
i. The methods have been approved by the activity (cognizant 

Safety Office) where the job-site is located, 
ii. The activity where the job-site is located has been notified that 

hot work is going to be performed, when it is going to be 
performed, and the number of days needed, 

iii. A fire watch is provided by the contractor, 
iv. An adequate fire extinguishing equipment is available, and 
v. Fuel bottles are placed by the contractor at ground level and 

outside of the hot work area. 
18. Severe Weather Plan 

a. Lists procedures to follow during severe weather; must state: 
i. that cranes shall not be operated when wind speeds at the top of 

the crane approach maximum wind velocity recommendations 
of the manufacturer; 

ii. that operations undertaken during weather conditions that 
produce icing of the crane structure or reduced visibility shall 
be performed at reduced functional speeds and with signaling 
means appropriate to the situation; and 

iii. when conditions are such that lightning could occur, all crane 
operations shall cease. 

19. Emergency Lighting Plan 
a. Emergency lighting facilities for means of egress are described in 

NFPA 101-2000 Life Safety Code.   
b. Emergency illumination is required for not less than 1-1/2 hours in 

the event of failure of normal lighting.   
c. Emergency lighting facilities must provide initial illumination that 

is not less than an average of 1 ft-candle (10 lux) and, at any point, 
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not less than 0.1 ft-candle (1 lux), measured along the path of 
egress at floor level. 

d. If the on-site work is being performed in a building that has 
emergency lighting facilities that provides adequate illumination of 
the egress routes from the contractor work areas during a power 
failure, then the building’s emergency lighting plan may be used 
for this submission. 

20. Work Site Lighting Plan 
a. Absolute minimum illuminances at any time and location where 

safety is related to visibility are described in IESNA Lighting RR-
96. 

b. Plan must assure that adequate illumination is provided in work 
areas within a crane, within a building, and during nighttime 
operations. 

21. Drug & Alcohol Prevention Plan 
a. A drug and alcohol prevention plan shall prohibit for employees on 

the job-site: 
i. illegal drug use, 
ii. consumption of alcohol, and   
iii. use of prescription drugs that have adverse side effects that 

may affect workplace safety. 
22. Site Sanitation Plan 

a. Plan shall map out the provisions for  
i. supplying adequate drinking water,  
ii. supplying toilet facilities,  
iii. supplying washing facilities and waste disposal, and 
iv. steps taken to ensure all debris is kept cleared from work areas, 

passageways and stairs, in and around work structures. 
23. Mobile Cranes & Articulating Boom Cranes (if this equipment is being 

used) 
a. Plan must comply with ASME B30.5 for mobile cranes; ASME 

B30.22 for articulating boom cranes, ASME B30.3 for 
construction tower cranes, or ASME B30.8 for floating cranes 

b. For mobile cranes with original equipment manufacturer’s (OEM) 
rated capacities of 50,000 pounds or greater, the crane operator 
needs to be designated as qualified by a source that qualifies crane 
operators.  The contractor shall provide to the Contracting Officer 
proof of current qualifications as per contract data requirements list 
(CDRL) “Crane Operator’s Qualification” contained in the 
contract. 

c. In addition to meeting the requirements of 29 CFR 1926, the plan 
shall indicate that mobile cranes be equipped with: 
i. An anti-two-block device or a two-block damage prevention 

feature for all points of two-blocking 
ii. A boom angle indicator or radius indicator readable from the 

operator’s station 
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iii. A boom hoist disconnect, shutoff, or hydraulic relief to 
automatically stop the boom hoist when the boom reaches a 
predetermined high angle 

iv. For telescoping booms:  
1. a boom length indicator readable from the operator’s 

station 
2. an integrally mounted holding device provided with the 

telescopic hydraulic cylinder(s) to prevent uncontrolled 
retraction of the boom in the even of a hydraulic system 
failure 

3. an integrally mounted holding device provided with boom 
support hydraulic cylinder(s) to prevent lowering of the 
boom in the event of a hydraulic system failure 

v. For night operations, lighting shall be adequate to illuminate 
the working areas while not interfering with the operator’s 
vision 

vi. Each load shall be rigged/attached independently to the 
hook/master-link in such a fashion that the load cannot slide or 
otherwise become detached.  The practice of “Christmas tree 
lifting” steel is prohibited.  Long slender objects shall be rigged 
to be lifted horizontally using two independent choker or 
eyebolt type pick-up points in such a fashion that the load 
cannot slide or otherwise become detached, taking into account 
the sling angle to the load in determining sling loadings. 

vii.  Piers and waterfront areas such as along dry docks and quay 
walls may have load restrictions 
1. Notify the Contracting Officer prior to moving a crane onto 

a pier, dry dock, or other waterfront area.  Provide the 
Contracting Officer with the crane make, model, and 
configuration in which it is to be used. 

2. The contractor shall comply with cribbing requirements 
issued with the contract. 

3. Fueling and equipment maintenance is prohibited on piers 
and other over water sites. 

24. Jacking Operations Plan (if applicable) 
a. Jacking operations shall be designed and planned by a registered 

professional engineer who has experience in jacking systems. 
b. Plan shall include detailed instructions and sketches indicating the 

prescribed method of erection or disassembly. 
i. These plans and designs shall include provisions for ensuring 

lateral stability of the ground or pier area during the lifting of 
the crane onto the crane rails. 

c. A jacking operations plan shall discuss the following: 
i. Jacks/lifting units shall be marked to indicate their rated 

capacity as established by the manufacturer.  The rated load 
shall be legibly and permanently marked in a prominent 
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location on the jack by casting, stamping, or other suitable 
means. 

ii. Jacks/lifting units shall not be loaded beyond their rated 
capacity as established by the manufacturer. 

iii. The operator shall make sure that the jack used has a rating 
sufficient to lift and sustain the load.  Jacking equipment shall 
be capable of supporting at least two and one-half times the 
load being lifted during jacking operations and the equipment 
shall not be overloaded.  For the purpose of this provision, 
jacking equipment includes any load bearing component, 
which is used to carry out the lifting operation(s). 

iv. Equipment shall be designed and installed so that the lifting 
rods cannot slip out of position or the contractor shall institute 
other measures, such as the use of locking or blocking devices, 
which will provide positive connection between the lifting rods 
and attachments and will prevent components from 
disengaging during lifting operations.  In the absence of a firm 
foundation, the base of the jack shall be blocked.  If there is a 
possibility of slippage of the cap, a block shall be placed in 
between the cap and the load. 

v. Jacks/lifting units shall have a safety device installed which 
will cause the jacks/lifting units to support the load in any 
position in the event any jack lifting unit malfunctions or loses 
its lifting ability. 

vi. Jacking operations shall be synchronized in such a manner to 
ensure even and uniform lifting of the load.  During lifting, all 
points at which the load is supported shall be kept within ½ 
inch of that needed to maintain the load in a level position.  
The operator shall watch the stop indicator, which shall be kept 
clean, in order to determine the limit of travel.  The indicated 
limit shall not be overrun. 

vii. If a leveling is automatically controlled, a device shall be 
installed that will stop the operation when the ½ inch tolerance 
set forth in paragraph (vi.) above is exceeded or where there is 
a malfunction in the jacking (lifting) system. 

viii. If leveling is maintained by manual controls, such controls 
shall be located in a central location and attended by a 
competent person while lifting is in progress.  The competent 
person must be experienced in the lifting operation and with 
the lifting equipment being used.  A “competent person” is 
defined as one who is capable of identifying existing and 
predictable hazards in the surroundings or working conditions 
which are unsanitary, hazardous, or dangerous to employees, 
and who has authorization to take prompt corrective measures 
to eliminate them. 
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ix. After the load has been raised, it shall be cribbed, blocked, or 
otherwise secured at once. 

x. The maximum number of annually controlled jacks/lifting units 
on the load shall be limited to a number that will permit the 
operator to maintain the load level within specified tolerances 
of paragraph (vi.) above, but in no case shall that number 
exceed fourteen. 

xi. Under no circumstances, shall any employee who is not 
essential to the jacking operation be permitted immediately 
beneath the load while it is being lifted. 

xii. Jacks/lifting units shall be positively secured so that they do 
not become dislodged or dislocated. 

xiii. Each jack shall be thoroughly inspected at times which 
depend upon the service conditions.  Inspections shall be not 
less frequent than the following: 
1. for constant intermittent use, once every 6 months, 
2. for jacks sent out of shop for special work, when sent out 

and returned, 
3. for a jack subjected to abnormal load or shock, immediately 

before and immediately thereafter. 
xiv. Repair or replacement parts shall be examined for possible 

defects. 
xv. Jacks, which are out-of-order, shall be tagged accordingly, and 

shall not be used until repairs are made.  
xvi. All jacks shall be properly lubricated at regular intervals. 
xvii. Hydraulic jacks exposed to freezing temperatures shall be 

supplied with adequate antifreeze liquid. 
25. Asbestos Hazard Abatement Procedure (if applicable) 

a. Plan must be in accordance with 29 CFR 1926.1101 
b. Plan shall include, but is not limited to: 

i. Safety precautions 
ii. Confine space entry procedures 
iii. Encapsulation and removal procedures 
iv. The precise personal protective equipment to be used 
v. Location of the asbestos control areas 
vi. Sequencing of asbestos related work 
vii. Disposal plan 
viii. Type of wetting agent and asbestos sealer to be used 
ix. Locations of local exhaust equipment 
x. Planned air monitoring strategies 
xi. Detailed description of environmental pollution control method 
xii. Special safety precautions that must be taken if any part of the 

building is occupied (if applicable) 
xiii. Signed certificates that employees doing removal: 

1. have received training in the proper handling of asbestos-
containing materials and wastes,  
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2. understand the health implications and risks involved, and  
3. understand the use and limits of respiratory equipment to 

be used. 
xiv. Information on each testing laboratory selected for 

sampling, analysis, and reporting of airborne concentrations of 
asbestos fibers, including: 
1. name, address, telephone number 
2. certification of American Industrial Hygiene Association 

(AIHA) accreditation 
3. certification that persons counting the samples have been 

judged proficient by current inclusion on the AIHA 
Asbestos Analysis Registry 

4. certification that the laboratory successfully participates in 
the Proficiency Analytical Testing Program 

xv. written evidence that the landfill for disposal is approved for 
asbestos disposal by EPA State and local regulations 

xvi. statement that the contractor will comply with all 
applicable laws, ordinances, criteria, rules, and regulations of 
Federal, State, regional, and local authorities regarding 
handling, storing, transporting, and disposing or asbestos waste 
materials. 

26. Material Containing Lead Removal Plan (if applicable) 
a. Plan shall show that disposal of material containing lead is in 

accordance with Federal and local hazardous waste management 
regulations; plan shall include (but is not limited to): 
i. sketch showing the location, size, and details of lead control 

areas, critical barriers, physical boundaries, location and details 
of decontamination facilities, viewing ports, and mechanical 
ventilation system. 

ii. description of equipment and materials, the appropriate 
engineering controls implemented, and job responsibilities for 
each activity such as cutting, sawing, sanding, scraping, 
abrasive blasting, and/or high temperature cutting of materials 
containing lead paint from which lead is emitted. 

iii. eating, drinking, smoking and sanitary procedures, interface of 
trades, sequencing of lead related work, collected waste water 
and dust containing lead and debris, air sampling, respirators, 
personal protective equipment, and a detailed description of the 
method of containment of the operation to ensure that airborne 
lead concentrations of 30 micrograms per cubic meter of air are 
not reached or exceeded outside of the lead control area. 

iv. operational and environmental sampling, training and strategy, 
sampling and analysis strategy and methodology, frequency of 
sampling, duration of sampling, and qualifications of sampling 
personnel in the air sampling portion of the plan. 
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v. certificate for each employee, signed and dated by the 
accredited training provider, stating that each employee has 
received the required training in accordance with 40 CFR 745. 

vi. the name, address, and telephone number of the testing 
laboratory selected to perform the air and wipe sampling, 
testing, and reporting of airborne concentrations of lead (use a 
laboratory participating in the EPA National Lead Laboratory 
Accreditation Program). 

vii. Description of the disposal of all material, whether hazardous 
or non-hazardous in accordance with all laws and provisions 
and all Federal, State or local regulations. 

 
Additional plans that may be contained in the APP include:  

 
1. Layout Plans 
2. Access and Haul Road Plan 
3. Respiratory Protection Plan 
4. Health Hazard Control Program 
5. Process Safety Management Plan 
6. Radiation Safety Program 
7. Abrasive Blasting 
8. Night Operations Lighting Plan 
9. Wild Land Fire Management Plan 
10. Float Plan 
11. Demolition Plan 
12. Excavation/Trenching Plan 
13. Emergency Rescue (tunneling) 
14. Underground Construction Fire Prevention and Protection Plan 
15. Compressed Air Plan 
16. Formwork and Shoring Erection and Removal Plans 
17. Pre-Cast Concrete Plan 
18. Lift Slab Plans 
19. Steel Erection Plan 
20. Site Safety and Health Plan for HTRW work 
21. Blasting Safety Plan 
22. Diving plan 
23. Confined Space Program. 

 
Please refer to Appendix E of the solicitation for clarification of any 
requirements or definitions. 

 
Please see Appendix AA for examples of certain items required to be in 
the Accident Prevention Plan. 
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iii. Training Course Outline 
The contractor shall prepare a training course outline. The outline shall 
contain enough detail for the Government to determine that all topics are 
adequately covered as prescribed in the specification. 

 
Please see Appendix BB for a sample Training Course Outline. 

 
H. Manufacturer’s Field Reports 

Manufacturer's Field Reports are typically required to be provided and accepted 
prior to crane installation.  Specific requirements for the timing of submission will 
be provided in the delivery order documentation. 
 
i. Brake Adjustment Report 

The contractor shall provide a brake adjustment record for each brake on 
the crane.  The brake adjustment records shall be submitted on the official 
form, which can be found on the NCC website at 
https://portal.navfac.navy.mil/ncc under the "Downloads" page. 

 
Please see Appendix CC for a sample Brake Adjustment Report. 

 
ii. Shop Test Deficient Items List 

Upon completion of the government witnessed shop test and inspection of 
the crane, a list of deficient items will be compiled and attached to NCC 
Form 08-002 and signed by the contractor, Navy Crane Center 
Representative, and activity representative (if applicable) and forwarded to 
the Contracting Officer.  All shop test items shall be resolved prior to 
shipment of the crane, unless authorized by the contracting officer. 

 
Please see Appendix DD for a sample list of Shop Test Deficient Items. 

 
iii. Operation and Maintenance Data 

The operation and maintenance manuals shall include a table of contents for 
operation instruction, preventive maintenance, parts information, drawing 
list, supply list, catalog cuts, photographs, and calculations.  The body of the 
technical manuals shall include the following: contractor’s detailed written 
procedures, operation instructions, preventive maintenance information, 
drawings, parts information, supplies needed, catalog cuts, photographs, and 
calculations.  Maintenance information shall include recommended 
maintenance procedures and manufacturer’s installation and maintenance 
manuals (for purchased components) and lubrication instructions.  Operation 
information shall include detailed crane operating and safety instructions.  
Parts information shall include all information on all contractor-designed 
parts, all purchased sub-assemblies and components including the 
manufacturer’s part number.  The information shall be broken-out to the 
smallest replacement part.  Within these sections the following information 
shall also be included:  
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1. Maintenance and programming instructions for the drives. 

2. Maintenance instructions including maintenance, alignment, adjustment, 
and calibration instructions for commercial components and parts lists. 

3. Operating instructions and special precautions for starting/stopping, 
operation, and safety. 

4. Preventive maintenance instructions including location of lubrication 
points, type of lubricant to be used, and the frequency of lubrication, 
which shall agree with the lubrication drawing provided. 

5. Recommended spare parts list. 

6. A complete listing of all control system parameters with an explanation 
of their functions.   

 
Please see Appendix EE for sample Operation and Maintenance Data. 

 
I. Closeout Submittals 

Closeout submittals are requested following crane acceptance, generally as part of 
the final technical manuals.  They are typically required to be provided and 
accepted prior to final payment.  Specific requirements for the timing of 
submission will be provided in the delivery order documentation. 
 
i. Control System Parameter Record 

After the crane has passed the final field test, the contractor shall complete a 
control system parameter record for the crane and provide the crane 
parameter file downloaded from the crane at time of acceptance, if 
applicable.  The record shall include the contract number, contractor’s name 
and address, date, and all control system parameters and their final settings.  
The contractor shall designate each control system parameter as either 
used or unused. 

 
Please see Appendix FF for a sample control system parameter record. 

 
ii. List of Parameters and Crane OEM's Approved Crane Range 

After the crane has passed the final field test, the contractor shall submit a 
parameter list for each electronic drive to document the crane designed 
parameter ranges in which each parameter can be safely tuned by the end 
user for each parameter specified in the parameter list used on the crane. 
The crane contractor-determined design range shall be the applicable 
portion of the drive’s default range for each parameter. The crane 
contractor must provide justification for each range of each parameter on 
the list. When necessary, the justification shall include appropriate 
calculations. 

 
Please see Appendix GG for a sample list of parameters and crane OEM’s 
approved crane range. 
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iii. Frequency Allocation Application 

The technical section of the frequency allocation application attached as 
Appendix G, addressing their equipment, shall be completed by the 
manufacturer of the radio control equipment being furnished under this 
contract. 

 
Please see Appendix HH for a sample frequency allocation application. 
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III. Appendix – Examples 

 
A. Sample Schedule with milestones 

 
Please see the following pages for a sample schedule. 
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B. Monthly Status Report 

 
Please see the following pages for a sample monthly status report. 

B-1 



                      
                 Crane Parts  
                    Manufacturers 
 

123 Crane Center Way, Portsmouth, VA 23709 
Phone (555) 123-4567  Fax (555) 123-5678 

 

 
 
 
July 2, 2010 
 
 
From:  John Smith, President 
  Crane Parts Manufacturers (CPM) 
 
Project:    25/5 Ton OET Crane @ Anywheresville Shipyard, Bldg 1232 
Title:     July 2010 Monthly Project Status (CDRL-A001) 
Contract Number:  N62470-104-D-XXXX Delivery Order XXXX 
Security Level:  Unclassified 
 
 
To: NCC Contract Administrator Mr. Norm Yeatts 
           NCC Project Manager  Mr. Thomas Lund 

DCMA Mr. Jones 
 
 
Project / Milestone Status: 
Project is currently one week behind original baseline schedule.  In the past month, 
100% submittal review comments were received and crane design was revised 
accordingly.  Final design has been submitted, reviewed by NCC and approved.  
Fabrication and procurement of vendor items has begun.  Approval of CCRF #2 for 
alternate motor has shortened lead time by 3 weeks, which shortens the project 
critical path by 2 weeks, this will bring the project back on schedule.   
 
Schedule: 
Gant chart for project milestones and CDRLs is attached to this report. 
 
Design & Review: 
Final design has been submitted and approved on 19 June 2010.  Four open back-
check comments will be corrected on PE stamped drawings which will be 
submitted next month.  CCRF #2 for alternate motor was approved on 10 June 
2010. 
 
Problems / Deficiencies: 
Removal of existing crane may require a roof penetration.  CPM engineer to 
conduct site visit during week of 20 July 2010, and discuss w/ NCC and NNSY.  
Roof penetration may prolong site work by one week. 
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Conference / Trip Outcome: 
Teleconference to discuss final design review comments was held 14 June 2010, 
brake issue was resolved and crane design was approved.  Contract Mod # 003 
was issued which incorporated CCRF #2. 
 
Other: 
We have requested information on the facility max. ground loading pressure to aid 
in preparation of the crane removal & installation plans.  Information needed by 15 
August 2010. 
 
Future Plans: 
Fabrication and component procurement will continue. Work on APP and 
removal/install plan to begin following site visit in July.  Pre-installation meeting 
tentatively scheduled for week of 9 September 2010.  Shop test in late September 
/ early October. 
 
Appendices: 
None. 
 
 
 
 
 
 John Smith   
John Smith, President 
Crane Parts Manufacturers 
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C. CCRF and Cost Worksheet 

 
Please see the following pages for a sample CCRF or Cost Worksheet. 

C-1 



15. SAFETY CONCERN

N/A

Contractor Change Request Form 1. DATE

4. DODAAC
RETURN TO THE GOVERNMENT-ISSUING CONTRACT OFFICER FOR THE CONTRACT / PROCURING ACTIVITY LISTED IN BLOCK 14 OF THI S FORM.

2. REQUEST NUMBER REV 3. CONTRACT NUMBER / DELIVERY ORDER NUMBER

5. ORIGINATOR
a. Name (First, Middle Initial, Last)

b.  Address (Street, City, State, Zip Code) 6. CONTRACT LINE ITEM # 

7. CRANE IN PRODUCTION 

Yes (Waiver)

No (Deviation)

8. SPECIFICATIONS EFFECTED
SPECIFICATION SECTION/PARAGRAPH

a.

b.

c. c.

b.

a.
DRAWING NUMBER

9. DRAWINGS EFFECTED
SHEET REV

10. PRIORITY

Emergency

Urgent

Routine

No

Yes

11. ITEM EFFECTED

12. TITLE OF REQUEST 13. EFFECT ON DELIVERY SCHEDULE
IMPACT

14. PROCURING CONTRACT OFFICER
a. Name (First, Middle Initial, Last) b. Phone Critical

Major

Minor
Cost Increase

Cost 
Reduction

No Change

16. EFFECT ON COST/PRICE
 PROVIDE SUPPORTING COST WORKSHEET

Amount -$
No (Deviation/Waiver)Yes (Change Proposal)

17. DOES CHANGE EFFECT MULTIPLE CRANES?

a.
b. Effected Cranes

Approved Disapproved

NCC FORM 07-001

d. Contracts Name (First, MI, Last) Signature / Contract Specialist Date

c. Project Management

Approved Disapproved

Name (First, MI, Last) Signature / Project Management Date

a. Design

Approved Disapproved

Name (First, MI, Last) Signature / Design Date

b. Comments

N62470

22. NAVY CRANE CENTER APPROVAL/DISAPPROVAL

Required Not Required

20. CONTRACT MODIFICATION 21. CONTRACTOR
a. Name (First, MI, Last) b. Signature / Contractor c. Title

18. DESCRIPTION OF REQUEST

19. NEED FOR REQUEST

laurel.stairs
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2. REQUEST NUMBER

Contractor Change Request Form Cost Worksheet 1. DATE

THIS WORKSHEET SHALL BE ATTACHED TO THE CONTRACTOR CHANGE REQUEST FORM TO SUPPORT INFORMATION PROVIDED IN  
BLOCK 16 OF THE CONTRACTOR CHANGE REQUEST FORM.

Material Cost/Savings

Labor Cost/Savings

Material Description Cost/Savings
M1. $

M2. $

M3. $

M4. $

M5. $

M6. $

M7. $

M8. $

M9. $

$Total Material Cost/Savings

Labor Category

L2. Engineering

L1. Production

L3. Administrative

L4. Other Labor

L5. Other Labor

Hours Labor Rate Cost/Savings

$

$

$

$

$

$$

$

$

$

$

Total Labor Cost/Savings

Cost/Savings

Other Costs/Savings

$

$

$

$

$

$

O2. Other

O1. Profit

O3. Other

O4. Other

O5. Other

Total Other Cost/Savings

Description

Total Cost/Savings $
NCC FORM 07-001A

COST OF THE PART/COMPONENT AS SPECIFIED IN THE CONTRACT.

Page 1 of 2
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2. REQUEST NUMBER

Contractor Change Request Form Cost Worksheet 1. DATE

THIS WORKSHEET SHALL BE ATTACHED TO THE CONTRACTOR CHANGE REQUEST FORM TO SUPPORT INFORMATION PROVIDED IN  
BLOCK 16 OF THE CONTRACTOR CHANGE REQUEST FORM.

Material Cost/Savings

Labor Cost/Savings

Material Description Cost/Savings
M1. $

M2. $

M3. $

M4. $

M5. $

M6. $

M7. $

M8. $

M9. $

$Total Material Cost/Savings

Labor Category

L2. Engineering

L1. Production

L3. Administrative

L4. Other Labor

L5. Other Labor

Hours Labor Rate Cost/Savings

$

$

$

$

$

$$

$

$

$

$

Total Labor Cost/Savings

Cost/Savings

Other Costs/Savings

$

$

$

$

$

$

O2. Other

O1. Profit

O3. Other

O4. Other

O5. Other

Total Other Cost/Savings

Description

Total Cost/Savings $
NCC FORM 07-001A

  
COST OF PART/COMPONENT PER CONTRACTOR CHANGE REQUEST.

Page 2 of 2
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D. General Drawing Border with Title Block 

 
Please see the following page for an example of this item. 

D-1 
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Revision Block

PE Stamp

D-2
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E. General Arrangement Drawings 

 
Please see the following pages for examples of general arrangement drawings.  

E-1 
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i. General Arrangement 
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ii. Trolley Arrangement 

E-4 



11/26/08BRS

BRS11/26/08SUBMITTAL--

104
08-5029 104

N3258A-04-D-1900

DELIVERY ORDER:  0009

CRANE TECHNOLOGIES GROUP
1954 ROCHESTER INDUSTRIAL DRIVE

ROCHESTER HILLS, MI 48309

AS NOTED

-100

TROLLEY ARRANGEMENT 406875

REBUILD TWO 20/5 TON CRANES
USN# 406874, 406875

PORTSMOUTH NAVAL 
SHIPYARD (PNS),
KITTERY, MAINE

BUILDING 300
PORTSMOUTH SITE

PROFESSIONAL ENGINEER'S SEAL:
CONTRACT NUMBER:

DRAWING INFORMATION

CONTRACTOR'S DRAWING NUMBER:

VIRGINIANORFOLK

NAVAL FACILITIES ENGINEERING COMMANDDEPARTMENT OF THE NAVY

NAVY CRANE CENTER

DATE APPROVED

D

DESCRIPTION

REVISIONS

1

C

REVZONE

234

B

A

REV

1
SHEET

NCC DWG NO.SIZE

SCALE:

234

GROUP  NO.

567

D

8

C

567

B

A

8

D
1  OF  1

DATE

DESIGNED:

SUPV. ENGR:

CHECKED:

5'-6"5'-6"

4'-0 7/16" 2'-9 1/8" 2'-6 5/16"

5'-0 1/2" RAIL TO HOOK

4'-1 7/8"
11'-0" OVERALL WIDTH

9'-3 13/16" OVERALL LENGTH

6" TYP.

2'-0" TYP.

3'-1" SHAFT LENGTH (EXISTING)

7 7/8"

3'-0 3/16"

1'-4 5/16"

1'-4 3/8"
8 7/8"

10'-0" TROLLEY GAGE

4'-0 1/4" HEIGHT ABOVE RAIL

A

A

5 3/4"

VIEW A-A
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F. Electrical Drawings 

 
Please see the following pages for examples of electrical drawings.
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D

A

268 7

B

45 3

CRANE TECHNOLOGIES GROUP
1954 ROCHESTER INDUSTRIAL DRIVE

ROCHESTER HILLS, MI 48309

12/15/08TGM

N3258A-04-D-1900

DELIVERY ORDER:  0010

08-5030  D-407

1

NAVY CRANE CENTER
NAVAL FACILITIES ENGINEERING COMMAND

15 TON CRANE 
OVERHEAD ELECTRIC TRAVELING CRANE 

FIELD WIRING DIAGRAM 

PORTSMOUTH

DEPARTMENT OF THE NAVY

NCC DWG NO.

08-5030 D-407
GROUP  NO.

NONE

100D
SCALE:

SIZE

A
VIRGINIA

REV

8  OF  8

B
SHEET

B

2

C

8 7 5 4

SUBMITTAL-

3
REVZONE

C

D

TGM12/15/08

REVISIONS

DESCRIPTION APPROVED

1
DATE

REVISED PER INITIAL DESIGN REVIEWA 1/20/09 TGM-

BUILDING 300
PORTSMOUTH SITE

PORTSMOUTH NAVAL
SHIPYARD (PNS)
KITTERY, MAINE

SHOP AS BUILT- B 5/14/09 TGM

-- C - -
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CRANE
FLOOD LIGHT FLOOD LIGHT

CRANE
FLOOD LIGHT

CRANE
FLOOD LIGHT

CRANE

CONDUIT 3/4" LFMC
WIRE SCHEDULE- #5, #6. #7

RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR

CONDUIT 3/4"RMC
WIRE SCHEDULE- #1 #2

CONDUIT 2" RMC
WIRE SCHEDULE- #3

CONDUIT 1/2" RMC
WIRE SCHEDULE- #4

FESTOON SYSTEM
D-405 DETAIL

ONE-LINE DIAGRAM

BRIDGE BRAKE
BRIDGE MOTOR
BRIDGE MOTOR

TERMINAL BLOCKGND 12 AWGBRIDGE MOTOR

TERMINAL BLOCKGND 12 AWGTERMINAL BLOCK

YALE  PACKAGE
HOIST

TT1
TT2
TT3

TERMINAL BLOCK
TERMINAL BLOCK
TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK
TERMINAL BLOCK

12 AWG
12 AWG
12 AWG

TERMINAL BLOCKTB1 TERMINAL BLOCK

VFD TERMINAL BLOCK

VFD TERMINAL BLOCK
VFD TERMINAL BLOCK
VFD TERMINAL BLOCK

VFD TERMINAL BLOCK
VFD TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK

TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK
VFD TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK

HE1

HE5

SHLD
HE6

HE3
HE4

HE2

340

360
361

350

M3
240

TB2

TERMINAL BLOCK

FLOAT

TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK

TERMINAL BLOCK
TERMINAL BLOCK
TERMINAL BLOCK

TERMINAL BLOCK

TERMINAL BLOCK

12 AWG

BELDEN
#9730

24 AWG

16 AWG
16 AWG

16 AWG
16 AWG

16 AWG
16 AWG

12 AWG

TERMINAL BLOCK

CONTROL ENCLOSURE TO BRIDGE MOTORS

TERMINAL BLOCK
TERMINAL BLOCK
TERMINAL BLOCK
TERMINAL BLOCK

CONTROL ENCL.
BTRBT1

GND

BT3
BT2

BB1

M3
140A

BB2

BTR
BTR

WIRE
BRIDGE MOTOR 12 AWG

12 AWG

14 AWG

12 AWG
12 AWG

16 AWG
16 AWG

14 AWG

BRIDGE MOTOR
BRIDGE MOTOR
BRIDGE MOTOR
BRIDGE BRAKE
BRIDGE BRAKE

BRIDGE MOTOR
BRIDGE MOTOR

THHN SIZEBRIDGE MOTOR

AXMR
AUX

POWER
 XFRM.

APD
AUX.

POWER
DISC.

CLD
CRANE
LEVEL
DISC.

OUTLET
120 V
APO

CONDUIT 3/4"RMC

One line diagram showing connections
between all electrical components on the
crane.
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A

8

B

C

D

8

7 6 5 24 3

CRANE TECHNOLOGIES GROUP
1954 ROCHESTER INDUSTRIAL DRIVE

ROCHESTER HILLS, MI 48309

PROFESSIONAL ENGINEER'S SEAL:

CONTRACTOR'S DRAWING NUMBER:

08-5030 D-401

SUPV. ENGR:

CHECKED:

TGM 12/02/08

N3258A-04-D-1900

DELIVERY ORDER:  0010

CONTRACT NUMBER:

DRAWING INFORMATION DATE

1

NAVY CRANE CENTER

08-5030 D-401

15 TON CRANE
OVERHEAD ELECTRIC TRAVELING CRANE

POWER DISTRIBUTION CIRCUIT

GROUP  NO.

NONE

D
SCALE:

SIZE

400
NCC DWG NO.

DEPARTMENT OF THE NAVY

BUILDING 300
PORTSMOUTH SITE

PORTSMOUTH

SHEET 2  OF  8

B
REV

NAVAL FACILITIES ENGINEERING COMMAND

PORTSMOUTH NAVAL
SHIPYARD (PNS),
KITTERY, MAINE

VIRGINIA

A

B

C

-

APPROVED

TGM

TGM

TGM

1

D

7 6 5 24 3

- C -

ZONE

-

-

REV

SUBMITTAL

B

A

SHOP AS BUILT

REVISED PER COMMENT 291869

-

DESCRIPTION

REVISIONS

-

DATE

5/14/09

1/20/09

12/02/08

CLFUCLD

POWER IN

480 V AC

3-PHASE

60 -HERTZ

FRS-R-60

8  AWG SRML

CRANE LEVEL
DISCONNECT

FNQ- 1 1/4 100 VA

480V AC
PXMR

115V AC

PSF

X1 X2

1L3

1L2

1L1

X2

B

MC

MAIN CONTACTOR

POWER ON

B

TO BRIDGE CONTROL CIRCUIT
(SEE SHEET D-402)

TO TROLLEY CONTROL CIRCUIT
(SEE SHEET D-403)

TO MAIN HOIST CONTROL CIRCUIT
(SEE SHEET D-404)

TO MAIN HOIST CONTROL CIRCUIT
(SEE SHEET D-404)

MA MC

TO TROLLEY CONTROL CIRCUIT
(SEE SHEET D-403)

TO BRIDGE CONTROL CIRCUIT
(SEE SHEET D-402)

MA MC

MA MC

R

 FAULT

M3

M3

M3

M3

M3

M3

M3

X2

X2

X2

10

10

10

10

10

10

TOL

HOL

BOL

TO HOIST POWER
(SHEET D-404)

TO TROLLEY POWER
(SHEET D-403)

TO BRIDGE POWER
(SHEET D-402)

L3L1 L2 L3L1 L2 L3L1 L2

CONTROL COMMON CONDUCTOR- WHITE 14 AWG.

NOTE:
UNLESS OTHERWISE NOTED.
ALL LEAD WIRE THHN

POWER CONDUCTORS- BLACK
CONTROL CONDUCTORS- RED 14 AWG.

FNQ-R-1/2
PPF

FNQ-R-1/2
PPF

L3

L2

L1
PDB

L3

L2

L1

POWER
DISTRIBUTION

BLOCK

500 VAFNQ-7

480V AC

CSF

X1 115V AC

FNQ-R-3

CXMR

CPF

X2

CPF

W

POWER AVAILABLE

RC RECEIVER
MR

RC RECEIVER
FL

FL

FLOOD LIGHTS

WH

HORN
WARNING

X2

11

M5 M6
TO MAIN HOIST CONTROL CIRCUIT

(SEE SHEET D-404)

M3
BRAKE SLIP

AS

ALARM SILENCE

AS

AS

11

HOIST BRAKE FAULT

HBF

12

HBF

HOUR METER

PX2

X1A

X1A

X1A

PX2

FNQ-R-3

12 AWG 12 AWG 10 AWG

R1 R2

TO RADIO RECEIVER 
CIRCUIT X2

RC RECEIVER

X2

X2

M3

M3

X1A

MC

MC

MC

FLD1

400W
MH BALLAST FLD2

400W
MH BALLAST FLC2

FLC1

FLB2
400W

MH BALLAST

FLB1

400W
MH BALLAST FLA2

FLA1

CRANE FLOOD LIGHTS

CRANE LIGHT 
"D"

CRANE LIGHT 
"C"

CRANE LIGHT 
"B"

CRANE LIGHT 
"A"

FL

FL

FL2

FL1

1L3

1L2

1L1

L3

L2

L1

12 AWG14 AWG

14 AWG

M3

M3

M3 X2

12 AWG

CL2

FLF
10 AMP

CL1

*GROUND CONDUCTOR 
TO BE ADDED TO 

EXISTING MAINLINE 

PX1A

PX1A

(SHEET D-405)
ANCILLARY POWER CIRCUIT

LL3 LL2

12 AWG

MR (MASTER RELAY)CONTACT 
CLOSES VIA ON-OFF  PB1 ON 

TRANSMITTER

NOTE:

14

12A

8  AWG SRML 8  AWG SRML

10D

10

M3

REF:
D-402
D-403
D-404

X2REF:
D-402
D-403
D-404

LL1

LL2

LL3

GND*

MC1 MC2 M3

M3 LO 13

OBC-J2-B1M3

BOL TOL HOL
10B 10C

M3 OBA-J2-B1

13

14

BWL

BRAKE WARNING LIGHT

JUMPER TO BE 
REMOVED AFTER 

TESTING

12

STEADY: MOTOR OVER-TEMP
FLASHING: DRIVE FAULT

BWL

Fuse type and
size identified

Wire sizes labeled

Wire type defined,
newer specifications
also required wire
temperature rating.

Special instructions
or descriptions to
provide clarity.
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Motor Nameplate data
provided on schematic.

These component
names should be
the same as the
nameplates for the
components on the
crane.

Power Schematic
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Control Schematic

Specific drive
parameters to
allow the
reviewer to
verify
functionality.

Provides references
to other locations of
component on other
sheets for easy
reference.

Naming convention
that is concise and
easily located from
elsewhere in the
package.
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Controller layout
showing layout of
controls.

Controller layout
showing ancillary
devices on the
controller.

F-6



Terminal blocks
expanded for
clarity.

Control Panel
Layout showing
component
placement
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Festoon layout
showing
components and
loop depth.

Festoon conductors
used in festoon
system.
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G. Mechanical Drawings 

 
Please see the following page for a sample mechanical drawing. 
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TROLLEY MOTOR:
5 Hp 1800 RPM

TENV
CONTINUOUS DUTY

WEIGHT: 194 LBS

TROLLEY DRIVE PRIMARY BRAKE
STEARNS: 87000
MAX TORQUE: 15 FT-LB 

AUX HOIST SECONDARY BRAKE:
SMLB06-EJ023/5

MAX TORQUE: 180 FT-LBS
WEIGHT: 60 LBS

MAIN HOIST SECONDARY BRAKE:
SMLB08-EJ030/5

MAX TORQUE: 290 FT-LBS
WEIGHT: 75 LBS

AUX HOIST MOTOR

AUX HOIST PRIMARY BRAKE 
STEARNS: 87000

MAX TORQUE: 105 FT-LB

S-10 FULL FLEX COUPLING
WEIGHT: 6.1 LBS

MAIN HOIST MOTOR
MAIN HOIST PRIMARY BRAKE

STEARNS: 81000
MAX TORQUE: 175 FT-LB

D-RING ANCHORAGE CONNECTOR(x4)
5000# CAPACITY

[COUPLING REMOVED FOR CLARITY]
S-10 FULL FLEX COUPLING

WEIGHT: 6.1 LBS

S-15 HALF FLEX COUPLING
WEIGHT: 11.5 LBS

S-20 HALF FLEX COUPLING
WEIGHT: 21.5 LBS

CHECKED:

SUPV. ENGR:

DESIGNED:

DATE

1  OF  1
D

8

A

B

7 6 5

C

8

D

7 6 5

GROUP  NO.

4 3 2
SCALE:

SIZE NCC DWG NO.

SHEET

1

REV

A

B

4 3 2
ZONE REV

C

1
REVISIONS

DESCRIPTION

D

APPROVEDDATE

NAVY CRANE CENTER
DEPARTMENT OF THE NAVY NAVAL FACILITIES ENGINEERING COMMAND

NORFOLK VIRGINIA

CONTRACTOR'S DRAWING NUMBER:

DRAWING INFORMATION

CONTRACT NUMBER:
PROFESSIONAL ENGINEER'S SEAL: BUILDING 300

PORTSMOUTH SITE
PORTSMOUTH NAVAL 
SHIPYARD (PNS),
KITTERY, MAINE

REBUILD TWO 20/5 TON CRANES
USN# 406874, 406875

TROLLEY COMPONENT LAYOUT 406874

200 -
AS NOTED

CRANE TECHNOLOGIES GROUP
1954 ROCHESTER INDUSTRIAL DRIVE

ROCHESTER HILLS, MI 48309

N3258A-04-D-1900

DELIVERY ORDER:  0009

08-5028 201
201

- - SUBMITTAL 11/26/08 BRS

BRS 11/26/08

REPLACEMENT 5 TON BLOCK
(SAME AS EXISTING BLOCK)

MAIN HOIST MOTOR:
40 Hp 1800 RPM

TENV
CONTINUOUS DUTY

1250 ENCODER
WEIGHT: 877 LBS

AUX HOIST MOTOR
15 Hp 1800 RPM

TENV
CONTINUOUS DUTY

SL85 ENCODER
WEIGHT: 401 LBS

225 FT-LBS5/8" GR. 8MAIN HOIST MOTOR

**CALCULATED TORQUE VALUES MAY VARY UPON 
MANUFACTURER RECOMMENDED TORQUES**

MAIN HOIST SECONDARY BRAKE
AUX HOIST MOTOR

AUX SECONDARY BRAKE 46 FT-LBS

225 FT-LBS
113 FT-LBS

3/8" GR. 8

5/8" GR. 8
1/2" GR. 8

COMPONENTS

TROLLEY MOTOR 46 FT-LBS

TORQUE VALUE

3/8" GR. 8

BOLT SIZE

Trolley Component Layout

laurel.stairs
Typewritten Text
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H. Structural Drawings 

 
See following pages for sample structural drawings. 
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I. Mechanical Product Data 

 
Please see the following pages for examples of mechanical product data. 
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Series 87,100 (1-087-1XX)
Mounting Face: NEMA 284TC,
284UC, 286TC and 286UC
10.5” AK, 9.0” AJ

Static Torque: 50 through 105 lb-ft
Enclosure Material: NEMA 2 - Sheet Metal Housing, Cast
Iron Endplate. NEMA 4 - Cast Iron Housing and Endplate
Release Type: Knob, maintained with automatic reset.
Vertical above NEMA 4 supplied with side release lever.
All NEMA 4X supplied with side release lever. 
Enclosure Protection: NEMA 2, IP 23
and NEMA 4, IP 54
Installation, Service and Parts List: P/N 8-078-928-01
Rev. B brakes
Specifications including bore sizes/voltages: Page 17
Modifications: Pages 47-56
Including New Manual Adjust Option
Modifications required for vertical mounting. Vertical above
NEMA 4/4X includes side release lever.  See SAB Modification
Section for list price adders.

Dimensional Data/Unit Pricing (Discount Symbol B3)

Dimensions for estimating only. For installation purposes request certified prints.

* Subtract $45.00 for brake ordered less hub.

* Hub location

Brake set and release times in milliseconds,
when brake and motor are switched separately
(for T1/T2 definitions, see page 94):
Static Torque Coil Size T1 T2

50 6 42 20
35, 75, 105 8 48 20

Nominal
Static

Torque
(lb-ft)
(Nm)

Enclosure
Basic Model Number and List Price* Dimensions in Inches

(Dimensions in Millimeters) Wt.
lbs
(kg)AC AC List

Price* DC DC List
Price* A AE AG C H

50 NEMA 2 1-087-151-00 $1,600.00 1-087-155-00 $2,170.00 7.75
(196.85)

2.19
(55.56)

.97
(24.61)

1.50
(38.10)

4.69
(119.06)

33
(14.9)

50 NEMA 4 1-087-152-00 2,200.00 1-087-156-00 2,770.00 7.94
(201.68)

2.19
(55.56)

.97
(24.61)

1.50
(38.10)

4.62
(117.48)

49
(22.2)

75 NEMA 2 1-087-161-00 2,100.00 1-087-165-00 2,670.00 7.75
(196.85)

2.19
(55.56)

.97
(24.61)

1.50
(38.10)

4.69
(119.06)

36
(16.3)

75 NEMA 4 1-087-162-00 2,700.00 1-087-166-00 3,270.00 7.94
(201.68)

2.19
(55.56)

.97
(24.61)

1.50
(38.10)

4.62
(117.48)

52
(23.6)

105 NEMA 2 1-087-181-00 2,800.00 1-087-185-00 3,370.00 8.25
(209.55)

2.69
(68.26)

.97
(24.61)

2.00
(50.80)

4.69
(119.06)

42
(19.1)

105 NEMA 4 1-087-182-00 3,400.00 1-087-186-00 3,970.00 8.44
(214.31)

2.69
(68.26)

.97
(24.61)

2.00
(50.80)

4.62
(117.48)

56
(25.4)

BACK TO TABLE OF CONTENTS

Main Hoist
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Series 56,000; 56,100; 56,200; 56,300; 56,400;
56,500; 56,600; 56,700; and 56,900
Mounting Face: NEMA 56C, 143TC and 145TC

• Adjustable Torque, down to 50% of
rated nameplate torque

• Manual Wear Adjustment
• Visual Wear Indicator
• Splined Hub

• Spring-Set Electrically Released
• Lead Wire Length: 24 inches
• Maximum Speed:

Horizontal 5000 rpm
Vertical 3600 rpm

• Coil Insulation: Standard Class B
Optional Class H 
(56,800 Series Class H standard)

• Certified: CSA File LR-6254
• ABS Type Approval Certified

1  Maximum solenoid cycle rate is based on ambient temperature of 72°F (22°C) with 50% duty cycle. 
Does not relate to brake cycle rate (see Thermal Capacity).

2  Thermal capacity rating is based on ambient temperature of 72°F (22°C), stop time of one second
or less, with no heat absorbed from motor. Refer to Selection Procedure Section.

Ordering and Identification Information
The following example and tables provide information
for selecting the appropriate three-letter suffix when
ordering a Stearns Brake.
Example of a complete part number:

1-056-034-00-BFF Lead wire position
(internal and external, 
left and right) standard
230 Vac
5/8 bore and 
3/16 x 3/32 keyway

Engineering Specifications

Hub Selection

Standard AC 
Voltage Ratings

Nominal
Static

Torque
Number

of
Friction
Discs

Coil Size Inertia (WK2)

lb-ft
(Nm) DCAC lb-ft2

(kgm2 x 10-4)

10 (14)

1.5-3
(2-4)

2

1

K4+

4+

K4

4

.014 (5.88)

.008 (3.36)

15 (20) 2 M4+K4+ .014 (5.88)

25 (34)
20 (27)

6 (8)

3
3

1

P4+
M4+

K4+

M4+
K4+

K4

.020 (8.40)

.020 (8.40)

.008 (3.36)

Character Voltage Hz
B 115 60
D 110 50
E 200 60

F 230
190

60
50

H 220 50

L 460
380

60
50

M 415 50
N 575 60
O 110/220 50
P 115/208-230 60

Q 208-230/460
190/380

60
50

R 200/400 60

The 56,X00 Series have the following design features:

Voltage: DCVoltage: 50 HzVoltage: 60 HzAC
Current

3.0
.04

2.0
.04

2.0
.04

8.4
.08

5.5
.08

3.7
.08

–

2.0
.2

2.4
.2

–

1.2
.1

1.3
.1

11.3
.1

7.9
.1

4.7
.1

–

4.6
.4

4.9
.4

–

2.3
.2

2.2
.2

30.3
.5

30.3
.5

17.5
.4

–

.9
.08

.9
.07

–

2.5
.2

2.5
.2

–

1.3
.1

1.1
.08

–

1.0
.1

1.1
.08

–

4.6
.4

4.3
.3

Inrush
Holding

Inrush
Holding

Inrush
Holding

P4+

M4+

K4

–

2.0
.04

–

3.7
.08

–

–

.9

.2

–

–

4.7
.1

–

–

1.5
.3

–

–

20.5
.5

.6
.21

–

1.7
.3

–

.8

.1

–

.8

.1

–

3.0
.6

–

Inrush
Holding

Inrush
Holding

M4

4+

2.0
.04

1.5
.03

5.5
.08

2.8
.05

2.0
.2

2.1
.2

1.2
.1

1.1
.08

7.5
.1

3.6
.1

4.6
.4

4.1
.3

2.3
.2

1.8
.2

20.5
.5

13.3
.3

.9
.08

.7
.06

2.5
.2

2.1
.2

1.0
.0

.9
.08

1.0
.1

.9
.08

4.6
.4

3.6
.3

Inrush
Holding

Inrush
Holding

K4+

4

230115220400 95110230 24575200 380460115
Solenoid
Coil Size*

Character Bore
(in.)

Keyway**
(in. x in.)

A*
B
C
D

5/8
5/8
3/4
7/8

1/8 x 1/16
3/16 x 3/32
3/16 x 3/32
3/16 x 3/32

E
F*
K
L*

1-1/8
1-1/4
1/2
1

1/4 x 1/8
1/4 x 1/8

1/8 x 1/16
1/4 x 1/8

N*
O*
P*
R*
S*

9/16
11/16
1-1/16
13/16
15/16

1/8 x 1/16
3/16 x 3/32

1/4 x 1/8
3/16 x 3/32

1/4 x 1/8

Char-
acter Voltage

T
U
V
W

12
24
36
48

X
Y
Z

95
115
230

Direct
Current

Dimensional Drawings are on the pages following.

Consult factory if
other DC voltage is
needed.

Modifications are available-
see SAB Modification Section

Minimum bore is .500. Maximum allowable bore is 1.25. 
For through-shaft applications, .875 is maximum

*These bores are non-standard. Add $225.00 to list price.

**Keyseats made to ANSI B17.1 Standard.

Current Ratings (amperes)

Series

Torque
Enclosure

Motor Frame Adapters: Series 56,000 through 56,600
WARNING! Before selecting an adapter to mount a brake on a larger motor frame, the
torque and thermal capacity required by the application should be determined as shown in
the “Selection Procedure” section. A larger motor may indicate a requirement for greater
thermal capacity than the brake is designed for. The brake selection must be matched to
the motor and application requirements, before use of an adapter is considered.

in.
(mm)

Additional
Shaft Length

Required
in.

(mm)

.94
(23.81)

5-55-5043-00
List $700.0010-25NEMA 4

NEMA 4X-98.50
(215.90)

182TC
184TC
213TC
215TC
254TC
256TC

.94
(23.81)

5-55-5043-00
List $700.0020 & 25NEMA 2-98.50

(215.90)

.94
(23.81)

5-55-5041-00
List $700.001.5-6NEMA 4

NEMA 4X-98.50
(215.90)

.94
(23.81)

5-55-5041-00
List $700.001.5-15NEMA 2-98.50

(215.90)

Adapter
Stock 

Number
Brake
Torque

Brake
Enclosure

1

Reg.
No.

AK Dim.To Adapt 
to NEMA

Frame
Size

56,300 Series have NEMA 1 enclosure. For adapter dimensions, see Technical Data1

Nominal
Static

Torque
No. of

Friction
discs

Coil
Size Inertia (WK2)

lb-ft
(Nm) AC DC lb-ft2

(kgm2 x 10-4)

3-6 (4-8) 2 4 4+ .014 (5.88)
10 (14) 2 K4 K4+ .014 (5.88)
15 (20) 2 K4+ M4+ .014 (5.88)
20 (27) 3 K4+ M4+ .020 (8.40)
25 (34) 3 M4+ P4+ .020 (8.40)

Maximum Solenoid Cycle Rate:  1

AC 36 cycles/min
DC 10 cycles/min 

Thermal Capacity:  2

Horizontal 9 hp-sec/min (112 watts)
Vertical 6.5 hp-sec/min (80 watts)

Series 56,000; 56,100; 56,300;
56,500; and 56,700

Series 56,200; 56,400;
56,600; and 56,900

BACK TO TABLE OF CONTENTS

Trolley

Bridge

I-4



12

Series 56,000 (1-056-0XX-00) & 
Series 56,000-80 (1-056-0XX-80)
Mounting Face: NEMA 56C, 
143TC and 145TC
4.5” AK, 5.88” AJ

Dimensions for estimating only. 
For installation purposes request certified prints.

Installation and Service: P/N 8-078-905-60
Parts List: P/N 8-078-906-00
Modifications: Pages 47-56

NEMA 2 Dimensions

Nominal
Static Torque

lb-ft (Nm)

Dimensions in Inches
(Dimensions in Millimeters) Wt lbs

(Kg)
A AG C Hub

Width G J

1.5  (2)

4.06
(103.1)

.52
(13.2)

.81
(20.6)

1.23
(31.2)

.31
(7.9)

6 (2.7)

3  (4) 6 (2.7)

6  (8) 6 (2.7)

10 (14) 7 (3.2)

15  (20) 7 (3.2)

20 (27) 4.50
(114.3)

.52
(13.2)

1.18
(30.0)

1.66
(42.2)

.31
(7.9)

8 (3.6)

25 (34) 8 (3.6)

Nominal
Static

Torque lb-ft
(Nm)

Dimensions in Inches
(Dimensions in Millimeters) Wt lbs

(Kg)
A AG C Hub

Width G J

1.5  (2)

4.06
(103.1)

.47
(11.9)

.81
(20.6)

1.21
(30.7)

.37
(9.4)

7 (3.2)

3  (4) 7 (3.2)

6  (8) 7 (3.2)

10 (14)

4.51
(114.6)

.59
(15.0)

1.18
(30.0)

1.66
(42.2)

.37
(9.4)

8 (3.6)

15  (20) 8 (3.6)

20 (27) 8 (3.6)

25 (34) 8 (3.6)

NEMA 4/ NEMA 4X Dimensions

Series 56,000 Pricing (Discount Symbol B4)

Series 56,000- 80* Pricing (Discount Symbol B4)

Nominal
Static

Torque
lb-ft
(Nm)

Enclosure

Basic Model Number and List Price**

AC AC List
Price** DC DC List

Price**

1.5  (2)

NEMA 2 1-056-001-00 $430.00 1-056-005-00 $730.00

NEMA 4 1-056-002-00  565.00     1-056-006-00   865.00

NEMA 4X 1-056-004-00 640.00 1-056-008-00 940.00

3  (4)

NEMA 2 1-056-011-00 450.00 1-056-015-00 750.00

NEMA 4 1-056-012-00 585.00 1-056-016-00 885.00

NEMA 4X 1-056-014-00 660.00 1-056-018-00 960.00

6  (8)

NEMA 2 1-056-021-00 515.00 1-056-025-00 815.00

NEMA 4 1-056-022-00 650.00 1-056-026-00 950.00

NEMA 4X 1-056-024-00 725.00 1-056-028-00 1,025.00

10 (14)

NEMA 2 1-056-031-00 615.00 1-056-035-00 915.00

NEMA 4 1-056-032-00 755.00 1-056-036-00 1,055.00

NEMA 4X 1-056-034-00 830.00 1-056-038-00 1,130.00

15  (20)

NEMA 2 1-056-041-00 715.00 1-056-045-00 1,015.00

NEMA 4 1-056-042-00 855.00 1-056-046-00 1,155.00

NEMA 4X 1-056-044-00 930.00 1-056-048-00 1,230.00

20 (27)

NEMA 2 1-056-051-00 805.00 1-056-055-00 1,105.00

NEMA 4 1-056-052-00 940.00 1-056-056-00 1,240.00

NEMA 4X 1-056-054-00 1,015.00 1-056-058-00 1,315.00

25 (34)

NEMA 2 1-056-061-00 900.00 1-056-065-00 1,200.00

NEMA 4 1-056-062-00 1,035.00 1-056-066-00 1,335.00

NEMA 4X 1-056-064-00 1,110.00 1-056-068-00 1,410.00

Nominal
Static

Torque
lb-ft
(Nm)

Enclosure
Basic Model Number and List Price**

AC AC List
Price** DC DC List

Price**

1.5  (2) NEMA 4 1-056-002-80* $500.00 1-056-006-80* $800.00

3  (4) NEMA 4 1-056-012-80* 520.00 1-056-016-80* 820.00

6  (8) NEMA 4 1-056-022-80* 585.00 1-056-026-80* 885.00

10 (14) NEMA 4 1-056-032-80* 690.00 1-056-036-80* 990.00

15  (20) NEMA 4 1-056-042-80* 790.00 1-056-046-80* 1,090.00

20 (27) NEMA 4 1-056-052-80* 875.00 1-056-056-80* 1,175.00

25 (34) NEMA 4 1-056-062-80* 970.00 1-056-066-80* 1,270.00

* 56,000-80 Series includes a 
C-face gasket only, no hub seal.

** Subtract $30.00 for brake
ordered less hub. 

BACK TO TABLE OF CONTENTS
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THRUST BEARINGS
®

Basic Bearing Number Designed
Hook
Shank

Bore
Outside
Diameter

D
Height

H

Internal
Dimensions Bearing

CapacityGrease Fitting
None Installed B CT WCT * d h
CT-11 WCT-11 1 5/8 1.640 3.093 3.343 0.812 2.95 0.69 36,890
CT-16 WCT-16 1 15/16 1.952 3.468 3.593 0.812 3.22 0.69 65,310
CT-17 WCT-17 2 2.015 3.937 4.000 1.000 3.60 0.88 73,210
CT-19 WCT-19 2 1/4 2.265 4.000 4.250 1.000 3.86 0.88 72,970

CT-20-C WCT-20-C 2 1/4 2.265 4.250 4.375 1.000 3.98 0.88 88,600
CT-23 WCT-23 2 3/4 2.765 4.750 4.843 1.000 4.45 0.88 93,820

CT-24-A WCT-24-A 2 3/4 2.765 4.875 5.156 1.250 4.76 1.13 121,300
CT-27-A WCT-27-A 3 1/4 3.265 6.125 6.250 1.500 5.85 1.38 180,810
CT-27-C WCT-27-C 3 1/4 3.265 6.187 6.375 1.750 5.97 1.63 212,960
CT-27-B WCT-27-B 3 1/2 3.515 6.156 6.375 1.625 5.97 1.50 203,410
CT-28-A WCT-28-A 3 1/2 3.515 6.750 6.937 1.625 6.54 1.50 245,110
CT-34-A WCT-34-A 3 3/4 3.765 7.125 7.250 1.875 6.86 1.75 288,080
CT-35-A WCT-35-A 4 1/4 4.265 8.171 8.375 2.000 7.97 1.88 369,200
CT-38-A WCT-38-A 4 1/2 4.515 8.125 8.312 2.000 7.91 1.88 390,910
CT-39-A WCT-39-A 5 5.015 9.156 9.375 2.250 8.97 2.13 628,470
CT-44-A WCT-44-A 5 1/2 5.515 10.500 10.500 2.500 10.10 2.38 628,470
CT-45-A WCT-45-A 6 6.015 11.156 11.375 3.000 10.97 2.75 923,160
CT-49-A WCT-49-A 6 13/16 6.827 12.750 12.750 2.500 12.34 2.38 1,004,880

CYLINDRICAL ROLLER THRUST BEARINGS

Cylindrical Roller Thrust
Crane Hook Series
With and Without Grease Fitting...

• Special Design for Crane Hook Applications.
• Designed to Fit Standard Hook Shanks.
• Steel “Weathershed” to Keep Out Contaminants.
• Available With or Without Grease Fittings.
• Bearing Capacity is the Static Load Rating Based on a Permanent Deformation of .0002

inch per inch of Roller Diameter.

H H

d

B

d

h h

D D F

B

CT Type WCT Type

* Dimension Fx2 must be added to bearing O.D. for determining overall O.D. on WCT type.
F = .41 inch (approx.) for all sizes.

Hook 
Bearing
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Western Canada  
9242 Milwaukee Way 
Prince George, BC V2N 5T3 
Phone: (800) 661-5568 or (360) 384-6673           Fax: (360) 380-7519 
 

QMPF13J207S

Shaft Size 
Bearing

Designation 

2-7/16" 22213 

QMPF13J207S Dimensions (in) 

A B C DMin DMax E F G H J K L M R S WT

2.750 5.800 3.62 6.880 7.630 1.750 9.250 3 0.98 5/8 1.24 3.63 2.13 0.210 3.37 20 

QMPF13J207S Thrust and Radial Factors 
Basic C Rating Static C0 Rating e Y1 Y2

39790 48560 0.25 2.69 4.00

Drum Pillow Block Bearing

All Steel Housing

I-8



                              
Western Canada  
9242 Milwaukee Way 
Prince George, BC V2N 5T3 
Phone: (800) 661-5568 or (360) 384-6673           Fax: (360) 380-7519 
 
QMPF13J207S Load Ratings 

Life
(Hours)

50
RPM 

100
RPM 

200
RPM 

500
RPM 

1000
RPM 

1200
RPM 

1500
RPM 

1800
RPM 

2100
RPM 

2400
RPM 

2700
RPM 

3000
RPM 

3200
RPM 

             
5000 17658 14343 11650 8850 7189 6806 6365 6026 5754 5528 5336 5170 5071 

10000 14343 11650 9463 7189 5839 5528 5170 4895 4674 4490 4334 4199 4119 

20000 11650 9463 7686 5839 4743 4490 4199 3976 3796 3647 3521 3411 3346 

50000 8850 7189 5839 4436 3603 3411 3190 3020 2884 2771 2674 2591 2542 

100000 7189 5839 4743 3603 2926 2771 2591 2453 2342 2250 2172 2105 2064 

*Note: Blue Brute Bearings are made of cast steel; therefore, Blue Brute Bearings pillow block 
units are designed to accept housing load up to 'Static C0 Rating' at any angle from P0 to 
P180.  

Oil Lubrication Grease Lubrication 

M/N Seal T/ML Seal B/C/O Seal M/N Seal T/ML Seal B/C/O Seal

1800 3200 1500 1800 2800 1500 

QMPF13J207S Shaft Tolerance 
Shaft Tolerance 

+0.00 / -0.0015 

QMPF13J207S Amount of Float per One Rotation of External housing Nut 
Float

0.083 
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Couplings

TCB type

Nº KJ-1604-I-01-07

Barrel coupling

Hoist Drum Coupling
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Technical modifications reserved2

Application

JAURE® TCB barrel couplings are recommended for installation in crane lifting mechanisms, to connect the
cable drum with the gearbox output shaft, as well as in winch conveyors and platform hoists.

When the gearbox output shaft is rigidly connected to the drum in a lifting mechanism, supported between
points (Fig. 1), this originates a statically indeterminate case.

This type of mounting requires special care in alignment and levelling, which is difficult to achieve in
practice.

Mounting inaccuracies, as well as deformation in structures and wear in moving parts, lead to enormous
additional forces, above all in the gearbox output shaft, which as a result of alternative bending loads can
lead to breakage due to fatigue and faults in bearings and gear wheels.

In the recommended mounting (Fig. 2) the barrel coupling, which is installed between the gearbox and
cable drum, performs the function of an articulated joint, thus making the connection statically determinate
and avoiding the occurrence of high bending moments.

Figure 4 shows the mounting of the barrel coupling in a lifting mechanism. Considering the fact that this
coupling allows axial displacement, a self-adjusting bearing must be mounted, fixed laterally, at the opposite
end of the drum shaft in order to withstand the axial forces that may be generated.

As a special application, the TCB barrel coupling can be designed as an articulated joint that withstands
axial forces by itself (type TCBA, see page 15).

®

Fig. 1
Rigid mounting of gearbox-drum connection
Support at three points.

Fig. 2
Mounting with barrel coupling.

Support

Barrel coupling
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3Technical modifications reserved

1. Hub 9. Allen screw

2. Sleeve 10. Threaded holes for disassembly

3. Inner cover 11. Wear limit grooves

4. Outer cover 12. Grease connection

5. Barrel 13. Grease overflow

6. Allen screw 14. Assembly reference

7. Wear and axial adjustment indicator 15. Barrel guide rings

8. Special seal 16. Grower washer

®

Part List

Fig. 3
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Technical modifications reserved4

Description and characteristics

The barrel coupling consists of a sleeve provided with semicircular toothing around its internal diameter and a hub that is externally
toothed in a similar way. A series of cylindrical barrels, of hardened steel, are inserted in the holes formed by this toothing to act as
power transmission elements.

Covers with their corresponding special seals serve to assure the perfect tightness of the inner zone, preventing the penetration of dust
and guaranteeing the continuity of the necessary lubrication. Two double-lamina elastic rings mounted on the hub, one on each side of
the toothing, limit the axial displacement of the barrels.

The convex shape of the barrels and the internal spaces of the toothing allows the oscillation of the hub relative to the sleeve,
compensating angular misalignments of ± 1º 30’ and an axial displacement that varies between ± 3 mm and ± 8 mm (see Table 4,
page 8).

Torque is transmitted to the drum’s receiving flange, generally by two diametrically opposed flat driving surfaces, located at the periphery
of the coupling flange, and also by means of a series of bolts which, at the same time, serve as connection with the drum.

Other connection systems, such as adjusted spring pins or similar, can also be used following the adequate preparation of the flanges
(see TCB with special flange on page 15).

The described design is appropriate for bearing large radial loads, as these are distributed over large barrel support surfaces. In the
same way, this design also minimises the effect of alternative bending of the torque on the toothing, the latter being robust thanks to its
low height and large bottom section. In addition to this, due to the effect of a “crush polishing” of the hardened barrel on the tooth profile,
its wear resistance is appreciably improved.

An indicator located on the outer cover (Pos. 7, Fig. 3), which moves relative to the marks provided on the hub as a function of wear,
permits control of internal wear of the toothing without the need to disassemble any part of the coupling. The same indicator also serves
to control the axial position of the sleeve relative to the hub.

®

Position “b”Fig. 4
Mounting of the
barrel coupling
in a lifting
mechanism.

Pos. “b” Pos. “a” fixed support
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Table 4. Technical data and general dimensions of the standard TCB

8

Diameters and parameters
Standard TCB

®

1) During start-up, couplings can admit 200% of nominal torque capacity.

2) Maximum bore diameters for execution with keyways according to DIN 6885/1. For other types of connections consult our Technical Department.

Maximum angular displacement of axes: ± 1º 30’

g = lubrication point

Up to size 160: R. 1/8” Gas, after size 200: R. 1/4” Gas.

Fig. 9

25 4.500 14.500 65 38 250 95 85 95 159 160 220 42 44 12 2,5 16 31 220 15 3     12   0,06

50 6.000 16.500 75 48 280 100 85 110 179 180 250 42 44 12 2,5 16 31 250 15 3     19   0,13

75 7.500 18.500 85 58 320 110 95 125 199 200 280 45 46 15 2,5 17 32 280 19 4     23   0,17

100 9.000 20.000 95 58 340 125 95 140 219 220 300 45 46 15 2,5 17 32 300 19 4     27   0,25

130 15.500 31.000 110 78 360 130 95 160 239 240 320 45 47 15 2,5 19 34 320 19 4     33   0,36

160 19.500 35.000 125 78 380 145 95 180 259 250 340 45 47 15 2,5 19 34 340 19 4     42   0,48

200 24.000 38.500 135 98 400 170 95 200 279 280 360 45 47 15 2,5 19 34 360 19 4     54   0,66

300 28.000 42.000 150 98 420 175 95 220 309 310 380 45 47 15 2,5 19 34 380 19 4     70   0,93

400 38.000 49.000 185 98 450 185 120 260 339 340 400 60 61 20 2,5 22 40 400 24 4     95   1,45

500 61.400 92.000 215 98 510 220 125 300 399 400 460 60 61 20 2,5 22 40 460 24 6    146   2,86

600 70.000 115.000 235 118 550 240 125 312 419 420 500 60 61 20 2,5 22 40 500 24 6    162   3,93

1.000 120.000 125.000 250 138 580 260 130 351 449 450 530 60 61 20 2,5 22 40 530 24 6    195   5,63

1.500 180.000 150.000 295 158 650 315 140 415 529 530 580 65 66 25 2,5 27 45 600 24 6    305   11

2.100 250.000 221.000 305 168 665 330 145 428 542 545 590 65 68 25 2,5 31 49 615 24 6    320   12,2

2.600 310.000 250.000 315 168 680 350 145 443 558 560 600 65 69,5 25 4 34 52 630 24 6    360   16

3.400 400.000 300.000 340 198 710 380 165 475 599 600 640 81 85,5 35 4 34 58 660 28 8    408   20

4.200 500.000 340.000 385 228 780 410 165 539 669 670 700 81 85,5 35 4 34 58 730 28 8    580   34

6.200 685.000 380.000 430 258 850 450 165 603 729 730 760 81 85,5 35 4 34 58 800 28 8    715   52

TCB
SIZE

D L N A B S e f c r h k T d1    L   
min.   

TN (Nm)
(1)

Wt.
(Kg)

J
(Kg/m2)

For sizes � TCB – 200 
Flat driving surface

Technical modifications reserved

Fr (N) d
max.

(2)

Max.
axial ±

d
min.  
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Advantages of the 40° Pressure Angle Tooth

• STRONGER TOOTH
The line of action of the force exerted at the pitch line
of the new Performance Profile crosses the root circle
near the center of the tooth rather than outside the
tooth, as in the case of conventional gear teeth. The
result is an appreciable reduction in root stress which
helps protect against tooth failure.

• GREATER TOOTH CONTACT AREA
The profile of the tooth is significantly flatter due to
the large involute radius of curvature. This causes the
load to be distributed over a larger area.  As a result,
compressive stresses, lubricant film pressure and
tooth wear are minimized.

• GREATER SLEEVE CENTERING ABILITY
The 40° pressure angle tooth produces greater radial
forces which helps to maintain sleeve concentricity with
respect to the axis of rotation. As a result, inherent
unbalance and centrifugal forces are minimized and
a smooth and efficient operation is imparted to the
coupling.

• INCREASED ARC OF CONTACT
With the 40° pressure angle tooth there is less
tendency for some of the teeth to lose contact during
misalignment. This prevents a drastic reduction in
torque rating with increased misalignment.

• INCREASED STRENGTH AND DURABILITY
Under maximum loading and misaligned conditions,
the stronger tooth, the greater intimacy between the
teeth and the increased arc of contact all combine to
produce a coupling unit that is additionally rugged
and efficiently useful for longer periods of time.

WALDRON® ADVANTAGES:

IMPROVED SOFT SEAL offers superior sealing under
misaligned conditions.

UNIQUE TOOTH FORM using a 40° pressure angle,
distributes the load over a larger area than couplings
which use a 20° pressure angle.

FULL TOOTH ENGAGEMENT reduces uneven wear on
teeth that results in longer life plus improved
performance.

QUALITY EXPOSED FASTENERS consists of SAE
Grade 5 bolts with hex nuts and lock washers.  Installation
is simple, without special tools. Shrouded bolts optional.

CLEAR RUST INHIBITIVE AND CORROSION
RESISTANT  FINISH protects coupling in normal
industrial environments.

AVAILABLE OFF-THE-SHELF in reborables with large
bore capabilities or stock finish bored.

OPTIONAL PILOT RINGS provides positive register
between identical  halves.  Eliminates selective assembly
required in male, female sleeves.

INTERCHANGEABLE by half coupling with competitive
coupling designs.

HIGHER MISALIGNMENT CAPABILITY sizes 1-7
compensate for up to ±1 1/2° static angular
misalignment per gear mesh.

WALDRON® Gear Couplings

20° vs. 40° Tooth Comparison
on the same pitch diameter

WALDRON® Size 1-7

COMPARABLE
INVOLUTE
CURVATURES

20° LINE
OF ACTION

CONVENTIONAL
20° TOOTH

massive
40° TOOTH

40° LINE
OF ACTION

Hoist Trolley and Bridge Couplings 
Refer to drawings for configurations

laurel.stairs
Typewritten Text
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Competitive gear couplings incorporate an O-ring seal.
In order to conform with today’s high misalignment
capacities, this O-ring must fit into a groove that is larger
than the ring. WALDRON® couplings use a truly high
misalignment seal that seals remarkably under
misaligned conditions.

WALDRON®  Gear Couplings

FULL ENGAGEMENT TEETH

The WALDRON® gear coupling has been designed
with full length tooth engagement with the inherent
result of longer life and improved performance.

HIGH MISALIGNMENT SEAL

Optional Pilot Rings

The standard WALDRON® coupling consists of two
identical half couplings. Optional precision steel pilot
rings are available when more accurate centering of the
two sleeves is required.

WALDRON POWERLIGN

This flangeless design transmits identical torques as the
standard WALDRON® Coupling. Having a smaller
outside diameter, however, it is more compact, lighter,
and can run at greater speeds.

This alternative may be selected for applications where
space is limited.

cisaB
gnilpuoC

eziS

gniRtoliP
.oNtraP

.tW
).bl(

1 RPW1 60.
2/11 RPW2/11 90.

2 RPW2 21.
2/12 RPW2/12 12.

3 RPW3 52.

2/13 RPW2/13 52.
4 RPW4 89.

2/14 RPW2/14 1.1
5 RPW5 2.1

2/15 RPW2/15 5.1

6 RPW6 9.1
7 RPW7 9.2

Visit www.kopflex.com

For More
Information

laurel.stairs
Typewritten Text
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WALDRON® Gear Couplings

Service Factors

Typical
Application Service

Factor
AGITATORS

Pure Liquids .......................................................... 1.0
Liquids & Solids .................................................... 1.25
Liquids — Variable Density ................................... 1.25

BLOWERS
Centrifugal ............................................................. 1.0
Lobe ...................................................................... 1.5
Vane ...................................................................... 1.25

BRIQUETTE MACHINES ........................................... 2.0
CAR PULLERS — Intermittent Duty .......................... 1.5
COMPRESSORS

Centrifugal ............................................................. 1.0
Centriaxial ............................................................. 1.25
Lobe ...................................................................... 1.5
Reciprocating — Multi-Cylinder ............................ 2.0

CONVEYORS — LIGHT DUTY
    UNIFORMLY FED
Apron, Bucket, Chain, Flight, Screw ..................... 1.25
Assembly, Belt ....................................................... 1.0
Oven ...................................................................... 1.5

CONVEYORS — HEAVY DUTY
    NOT UNIFORMLY FED
Apron, Bucket, Chain, Flight, Oven ....................... 1.5
Assembly, Belt ....................................................... 1.25
Reciprocating, Shaker ........................................... 2.5

CRANES AND HOISTS (NOTE 1 and 2)
Main hoists, Reversing .......................................... 2.5
Skip Hoists, Trolley & Bridge Drives ...................... 2.0
Slope ..................................................................... 2.0

CRUSHERS
Ore, Stone ............................................................. 3.0

DREDGES
Cable Reels ........................................................... 1.75
Conveyors ............................................................. 1.5
Cutter Head Jig Drives .......................................... 2.5
Maneuvering Winches ........................................... 1.75
Pumps ................................................................... 1.75
Screen Drives ........................................................ 1.75
Stackers ................................................................ 1.75
Utility Winches ....................................................... 1.5

ELEVATORS (NOTE 2)
Bucket ................................................................... 1.75
Centrifugal & Gravity Discharge ........................... 1.5
Escalators ............................................................. 1.5
Freight ................................................................... 2.5

FANS
Centrifugal ............................................................. 1.0
Cooling Towers ...................................................... 1.5
Forced Draft .......................................................... 1.5
Induced Draft without Damper
    Control ............................................................... 2.0

FEEDERS
Apron, Belt, Disc, Screw ....................................... 1.25
Reciprocating ........................................................ 2.5

Typical
Application Service

Factor
GENERATORS —

(Not Welding) ........................................................... 1.0
HAMMER MILLS ........................................................ 2.0
LAUNDRY WASHERS —

    Reversing ............................................................. 2.0
LAUNDRY TUMBLERS ............................................. 2.0
LINE SHAFT .............................................................. 1.5
LUMBER INDUSTRY

Barkers — Drum Type ............................................. 2.0
Edger Feed .............................................................. 2.0
Live Rolls ................................................................. 2.0
Log Haul — Incline .................................................. 2.0
Log Haul — Well type .............................................. 2.0
Off Bearing Rolls ...................................................... 2.0
Planer Feed Chains ................................................. 1.75
Planer Floor Chains ................................................. 1.75
Planer Tilting Hoist ................................................... 1.75
Slab Conveyor .......................................................... 1.5
Sorting Table ............................................................ 1.5
Trimmer Feed ........................................................... 1.75

MARINE PROPULSION
Main Drives .............................................................. 2.0

MACHINE TOOLS
Bending Roll ............................................................ 2.0
Plate Planer ............................................................. 1.5
Punch Press — Gear Driven ................................... 2.0
Tapping Machines .................................................... 2.5
Other Machine Tools
    Main Drives .......................................................... 1.5
    Auxiliary Drives .................................................... 1.25

METAL MILLS
Draw Bench — Carriage .......................................... 2.0
Draw Bench — Main Drive ...................................... 2.0
Forming Machines ................................................... 2.0
Slitters ...................................................................... 1.5
Table Conveyors
    Non-Reversing ..................................................... 2.25
    Reversing ............................................................. 2.5
Wire Drawing & Flattening Machine ........................ 2.0
Wire Winding Machine ............................................. 1.75

METAL ROLLING MILLS (NOTE 1)
Blooming Mills .......................................................... *
Coilers, hot mill ........................................................ 2.0
Coilers, cold mill ....................................................... 1.25
Cold Mills ................................................................. 2.0
Cooling Beds ........................................................... 1.75
Door Openers .......................................................... 2.0
Draw Benches .......................................................... 2.0
Edger Drives ............................................................ 1.75
Feed Rolls, Reversing Mills ..................................... 3.5
Furnace Pushers ..................................................... 2.5
Hot Mills ................................................................... 3.0
Ingot Cars ................................................................ 2.5
Kick-outs .................................................................. 2.5
Manipulators ............................................................ 3.0
Merchant Mills .......................................................... 3.0
Piercers .................................................................... 3.0
Pusher Rams ........................................................... 2.5
Reel Drives .............................................................. 1.75
Reel Drums .............................................................. 2.0
Reelers ..................................................................... 3.0
Rod and Bar Mills .................................................... 1.5
Roughing Mill Delivery Table ................................... 3.0
Runout Tables
    Reversing ............................................................. 3.0
    Non-Reversing ..................................................... 2.0
Saws, hot & cold ...................................................... 2.5
Screwdown Drives ................................................... 3.0
Skelp Mills ................................................................ 3.0
Slitters ...................................................................... 3.0
Slabbing Mills ........................................................... 3.0
Soaking Pit Cover Drives ......................................... 3.0
Straighteners ............................................................ 2.5
Tables, transfer & runout .......................................... 2.0
Thrust Block ............................................................. 3.0
Traction Drive ........................................................... 3.0
Tube Conveyor Rolls ................................................ 2.5
Unscramblers ........................................................... 2.5
Wire Drawing ........................................................... 1.5

MILLS, ROTARY TYPE
Ball ........................................................................... 2.25
Dryers & Coolers ..................................................... 2.0
Hammer ................................................................... 1.75
Kilns ......................................................................... 2.0

Typical
Application Service

Factor
Pebble & Rod ........................................................... 2.0
Pug ........................................................................... 1.75
Tumbling Barrels ...................................................... 2.0

MIXERS
Concrete Mixers ....................................................... 1.75
Drum Type ................................................................ 1.5

OIL INDUSTRY
Chillers ..................................................................... 1.25
Paraffin Filter Press ................................................. 1.75

PAPER MILLS
Barker Auxiliaries, Hydraulic .................................... 2.0
Barker, Mechanical .................................................. 2.0
Barking Drum Spur Gear Only ................................ 2.25
Beater & Pulper ....................................................... 1.75
Bleacher ................................................................... 1.0
Calenders ................................................................. 2.0
Chippers ................................................................... 2.5
Coaters .................................................................... 1.0
Converting Machines,
   except Cutters, Platers .......................................... 1.5
Couch Roll ............................................................... 1.75
Cutters, Platers ........................................................ 2.0
Cylinders .................................................................. 1.75
Disc Refiners ........................................................... 1.75
Dryers ...................................................................... 1.75
Felt Stretcher ........................................................... 1.25
Felt Whipper ............................................................. 2.0
Jordans .................................................................... 1.75
Line Shaft ................................................................. 1.5
Log Haul ................................................................... 2.0
Pulp Grinder ............................................................. 1.75
Press Roll ................................................................. 2.0
Reel .......................................................................... 1.5
Stock Chests ............................................................ 1.5
Suction Roll .............................................................. 1.75
Washers & Thickeners ............................................. 1.5
Winders .................................................................... 1.5

PRINTING PRESSES ................................................ 1.5
PULLERS — Barge Haul ........................................... 2.0
PUMPS

Centrifugal ............................................................... 1.0
Boiler Feed ............................................................... 1.5
Reciprocating
   Single Acting
     1 or 2 Cylinders ................................................... 2.25
     3 or more Cylinders ............................................ 1.75
Double Acting ........................................................... 2.0
Rotary, Gear, Lobe, Vane ......................................... 1.5

RUBBER INDUSTRY
Mixer — Banbury ..................................................... 2.5
Rubber Calendar ..................................................... 2.0
Rubber Mill (2 or more) ............................................ 2.25
Sheeter .................................................................... 2.0
Tire Building Machines ............................................ 2.5
Tire & Tube Press Openers ..................................... 1.0
Tubers & Strainers ................................................... 2.0

SCREENS
Air Washing .............................................................. 1.0
Grizzly ...................................................................... 2.0
Rotary — Stone or Gravel ....................................... 1.5
Traveling Water Intake ............................................. 1.25
Vibrating ................................................................... 2.5

SEWAGE DISPOSAL EQUIPMENT
Bar Screens ............................................................. 1.25
Chemical Feeders .................................................... 1.25
Collectors, Circuline or Straightline ......................... 1.25
Dewatering Screens ................................................ 1.25
Grit Collectors .......................................................... 1.25
Scum Breakers ........................................................ 1.25
Slow or Rapid Mixers ............................................... 1.25
Sludge Collectors ..................................................... 1.25
Thickeners ............................................................... 1.25
Vacuum Filters ......................................................... 1.25

STEERING GEAR ...................................................... 1.0
STOKERS .................................................................. 1.0
WINCH ........................................................................ 1.5
WINDLASS ................................................................ 1.75

* Refer to KOP-FLEX

NOTES
(1) Maximum Torque at the coupling must not exceed

Rated Torque of the coupling.
(2) Check local and industrial safety codes.

Values listed are intended only as a general
guide, and are typical of usual service
requirements. For systems which frequently
utilize the peak torque capability of the power
source, verify that the magnitude of this peak
torque does not exceed the 1.0 Service
Factor Rating of the coupling selected.
Applications which involve extreme repetitive
shock or high-energy load absorption
characteristics should be referred — with full
particulars — to KOP-FLEX.

Values contained in the table are to be
applied to smooth power sources such as
electric motors and steam turbines. For drives
involving internal combustion engines of four
or five cylinders, add 1.0 to the values listed;
for six or more cylinders, add 0.5 to the values
listed. For systems utilizing AC or DC Mill
Motors as the prime mover, refer to Note (1).

All peoplemoving
applications must be referred to engineering.
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WALDRON® Gear Couplings

Selection Procedure
1. Select Coupling Based on Bore Capacity.

Select the coupling size that has a maximum bore
capacity equal to or larger than the larger of the two
shafts. For interference fits larger than AGMA
standards, consult KOP-FLEX.

2. Verify Coupling Size Based on Load Rating.
a. Select the appropriate Service Factor from the

Table on page 194.
b. Calculate required HP / 100 RPM:

HP x Service Factor x 100
RPM = HP / 100 RPM

c. Verify that the selected coupling has a rating
greater than or equal to the required HP / 100
RPM.

3. Check Balance Requirements.
Consult the Dynamic Balancing Guide on page 163
to help determine if balancing is required. Verify that
the maximum operating speed does not exceed the
maximum speed rating of the coupling. The
maximum speed rating does not consider lateral
critical speed considerations for floating shaft
applications. WALDRON® couplings are available
component balanced only.

Note: Care must be exercised on proper selection
of any shaft coupling. The Users must assure
themselves that the design of the shaft to
coupling hub connection is adequate for the
duty intended.

PART NUMBER EXPLANATION
Complete Rough Bore Coupling

Coupling Size (1 to 7)

Coupling Style (W = Waldron)

Bolt Type (EB = Exposed Bolt
SB = Shrouded Bolt)

Coupling Type (FF = Full Flex
FR = Flex Rigid
SSFF = Short Slide Full Flex
MSFF = Medium Slide Full Flex)

 1 1/2W  EB   FF

Description

*FHUB = Flex Hub
*VHUB = Vertical Hub
*RHUB = Rigid Hub
SLEEVE = Standard Sleeve
FS = Fastener Set (w/gasket)
LEFD = LEF Disk
SPRxxx = Spacer for x.xx shaft separation
SP = Stop Plate for Slide Couplings
VP = Vertical Plate

* For finish bored hubs, add FB and bore size.
All finish bores and keyways per
AGMA 9002-A86 with interference fits.
Clearance bores are available on request
with one setscrew over keyway.

1 1/2W FHUB FB

Coupling Parts

HOW TO ORDER

TYPE SB -
SHROUDED BOLTS

TYPE EB -
EXPOSED BOLTS

Sizes #5 1/2 and larger are available in exposed bolts only.

Fastener Data

gnilpuoC
eziS

BEepyT
tloBdesopxE

BSepyT
tloBdeduorhS

.ytQ &eziS
htgneL

tloB
elcriC .ytQ &eziS

htgneL
tloB
elcriC

1 6 2/11x4/1 4/33 6 8/7x4/1 4/33
2/11 8 2x8/3 61/314 8 1x8/3 61/314

2 6 2/12x2/1 8/75 01 1x8/3 61/315
2/12 6 4/32x8/5 8/17 01 61/51x2/1 7

3 8 4/32x8/5 8/18 21 61/51x2/1 8

2/13 8 8/33x4/3 2/19 21 8/51x8/5 23/99
4 8 8/33x4/3 11 41 8/51x8/5 8/501

2/14 01 8/33x4/3 21 41 8/51x8/5 4/311
5 8 4/14x8/7 2/131 41 8/12x4/3 61/331

*2/15 41 4/13x8/7 2/141 - - -

*6 41 4/13x8/7 4/351 - - -
*7 61 8/53x1 4/181 - - -

Visit www.kopflex.com

For More
Information
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WALDRON® Gear Couplings

Full Flex Coupling Size 1-7
A conventional 4-bearing system has two bearings on
the driving shaft and two bearings on the driven shaft.
Both angular and offset shaft misalignment will be
present to some degree and a full flex coupling is
mandatory. The full flex coupling is the standard
coupling having two gear ring sets, one set per half
coupling. For selection procedure see page 195.

* Sizes 5 1/2, 6 and 7 are only available with exposed bolt sleeves. Type EB exposed bolt sleeves are standard.

ONE HUB REVERSED TWO HUBS REVERSED

Coupling Type SB (Shrouded Bolts) Part Numbers

� All finish bores and keyways per AGMA 9002-A86 commercial standard tolerances with interference fit bores. Clearance fit bores are available on request and
include one setscrew over keyway.

Coupling Type EB (Exposed Bolts) Part Numbers

� All finish bores and keyways per AGMA 9002-A86 commercial standard tolerances with interference fit bores. Clearance fit bores are available on request and
include one setscrew over keyway.

gnilpuoC
eziS

mumixaM
htiweroB
dradnatS

yeK

gnitaR
001/PH

MPR

euqroT
gnitaR
).ni-.bl(

kaeP
euqroT
gnitaR
).ni-.bl(

mumixaM
deepS
)MPR(

snoisnemiD

A B C CI CW
E G O

1 8/51 01 0036 00621 00001 61/94 61/33 8/1 8/3 8/5 61/111 3 61/52
2/11 61/32 42 00151 00203 0047 6 8/73 8/1 61/9 1 61/12 61/313 8/13

2 4/32 05 00513 00036 0095 7 8/54 8/1 61/31 2/11 61/72 61/314 4
2/12 4/13 09 00765 004311 0005 8/38 61/115 61/3 23/92 8/51 23/13 23/325 23/324

3 4 051 00549 000981 0034 61/79 61/96 61/3 23/11 8/71 23/913 23/326 8/55

2/13 4/34 032 000541 000092 0093 11 8/57 4/1 61/51 8/32 61/34 4/37 8/56
4 8/35 053 000122 000244 0053 2/121 8/58 4/1 61/71 8/52 4/34 23/138 2/17

2/14 6 084 000003 000006 0023 8/531 8/59 61/5 8/51 61/512 8/35 8/101 2/18
5 4/36 056 000014 000028 0092 61/551 61/3101 61/5 61/111 61/13 8/16 8/311 2/19

*2/15 2/17 058 000635 0002701 0072 4/361 8/511 61/5 8/71 61/73 8/56 61/921 46/7201

*6 4/18 0011 000396 0006831 0052 81 4/131 61/5 61/52 61/54 8/37 8/731 4/311
*7 4/19 0061 0000101 0000202 0022 4/302 4/341 8/3 61/32 4 61/118 4/351 4/131

gnilpuoC
eziS

gnilpuoCxelFlluF teSrenetsaF
)teksaGsedulcnI( eveelS buHxelF

eroBoN
.oNtraP .tW eroBhsiniF �

.oNtraP .oNtraP .tW .oNtraP .tW eroBoN
.oNtraP .tW eroBhsiniF �

.oNtraP
1 FFBEW1 01 BFFFBEW1 SFBE1 1 EVEELSBEW1 2 BUHFW1 3 BFBUHFW1

2/11 FFBEW2/11 91 BFFFBEW2/11 SFBE2/11 1 EVEELSBEW2/11 6 BUHFW2/11 3 BFBUHFW2/11
2 FFBEW2 03 BFFFBEW2 SFBE2 1 EVEELSBEW2 8 BUHFW2 7 BFBUHFW2

2/12 FFBEW2/12 25 BFFFBEW2/12 SFBE2/12 2 EVEELSBEW2/12 41 BUHFW2/12 21 BFBUHFW2/12
3 FFBEW3 67 BFFFBEW3 SFBE3 3 EVEELSBEW3 71 BUHFW3 02 BFBUHFW3

2/13 FFBEW2/13 711 BFFFBEW2/13 SFBE2/13 5 EVEELSBEW2/13 82 BUHFW2/13 82 BFBUHFW2/13
4 FFBEW4 081 BFFFBEW4 SFBE4 5 EVEELSBEW4 14 BUHFW4 74 BFBUHFW4

2/14 FFBEW2/14 442 BFFFBEW2/14 SFBE2/14 7 EVEELSBEW2/14 35 BUHFW2/14 66 BFBUHFW2/14
5 FFBEW5 163 BFFFBEW5 SFBE5 9 EVEELSBEW5 08 BUHFW5 69 BFBUHFW5

2/15 FFBEW2/15 224 BFFFBEW2/15 SFBE2/15 41 EVEELSBEW2/15 98 BUHFW2/15 511 BFBUHFW2/15

6 FFBEW6 494 BFFFBEW6 SFBE6 41 EVEELSBEW6 001 BUHFW6 041 BFBUHFW6
7 FFBEW7 228 BFFFBEW7 SFBE7 22 EVEELSBEW7 061 BUHFW7 042 BFBUHFW7

gnilpuoC
eziS

gnilpuoCxelFlluF teSrenetsaF
)teksaGsedulcnI( eveelS buHxelF

eroBoN
.oNtraP .tW eroBhsiniF �

.oNtraP .oNtraP .tW .oNtraP .tW eroBoN
.oNtraP .tW eroBhsiniF �

.oNtraP
1 FFBSW1 01 BFFFBSW1 SFBS1 1 EVEELSBSW1 2 BUHFW1 3 BFBUHFW1

2/11 FFBSW2/11 91 BFFFBSW2/11 SFBS2/11 1 EVEELSBSW2/11 6 BUHFW2/11 3 BFBUHFW2/11
2 FFBSW2 03 BFFFBSW2 SFBS2 1 EVEELSBSW2 8 BUHFW2 7 BFBUHFW2

2/12 FFBSW2/12 25 BFFFBSW2/12 SFBS2/12 2 EVEELSBSW2/12 31 BUHFW2/12 21 BFBUHFW2/12
3 FFBSW3 67 BFFFBSW3 SFBS3 2 EVEELSBSW3 51 BUHFW3 02 BFBUHFW3

2/13 FFBSW2/13 711 BFFFBSW2/13 SFBS2/13 4 EVEELSBSW2/13 62 BUHFW2/13 82 BFBUHFW2/13
4 FFBSW4 081 BFFFBSW4 SFBS4 4 EVEELSBSW4 73 BUHFW4 74 BFBUHFW4

2/14 FFBSW2/14 442 BFFFBSW2/14 SFBS2/14 4 EVEELSBSW2/14 05 BUHFW2/14 66 BFBUHFW2/14
5 FFBSW5 163 BFFFBSW5 SFBS5 7 EVEELSBSW5 27 BUHFW5 69 BFBUHFW5

B

A

E E
C

O

G

Hoist coupling
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G

O

ER

GR

BRBF

CFR

A

E

Coupling Type SB (Shrouded Bolts) Part Numbers

� All finish bores and keyways per AGMA 9002-A86 commercial standard tolerances.
� Rigid hubs are furnished less fasteners.

Ordering Instructions: When ordering floating shaft couplings, be sure to include hp and rpm, shaft separation, and equipment shaft
sizes. Applications with very large shaft separations and/or high speeds may require tubular floating shafts
due to lateral critical speed concerns.

Important: Care must be exercised in proper selection of any shaft coupling. The Users must assure themselves that the design of the shaft to
coupling hub connection is adequate for the duty intended.

WALDRON® Gear Couplings

Flex Rigid and Floating Shaft Couplings
Size 1- 7

FLOATING SHAFT
ASSEMBLY

When driving and driven shafts are widely separated,
an unsupported or floating shaft is used to span the
gap. The two couplings required at each end of that
shaft consist of one half of a standard coupling bolted
to a Rigid Hub, each unit called a Flex-Rigid Coupling.
Usually, the rigid hubs are mounted on the driving and
driven shafts so that the flex halves on the floating shaft
may be replaced without disturbing the connected
equipment.

* Sizes 5 1/2, 6 and 7 are only available with exposed bolts. Type EB exposed bolts are standard.
� Floating shaft length is equal to the shaft separation minus 2 times the CFR dimension.
� Max. speed is based on flange stress limits and does not consider lateral critical speed considerations for floating shaft applications.

Flex-Rigid Coupling Data

gnilpuoC
eziS

gnilpuoCdigiRxelF buHdigiR �

eroBoN
.oNtraP .tW

hsiniF
eroB �

.oNtraP

eroBoN
.oNtraP .tW

hsiniF
eroB �

.oNtraP
1 RFBEW1 01 BFRFBEW1 BUHRBE1 5 BFBUHRBE1

2/11 RFBEW2/11 91 BFRFBEW2/11 BUHRBE2/11 9 BFBUHRBE2/11
2 W2 RFBE 13 W2 BFRFBE E2 BUHRB 51 E2 BFBUHRB

2/12 W2/12 RFBE 55 W2/12 BFRFBE E2/12 BUHRB 72 E2/12 BFBUHRB
3 W3 RFBE 38 W3 BFRFBE 3 BUHRBE 04 E3 BFBUHRB

2/13 W2/13 RFBE 621 W2/13 BFRFBE 2/13 BUHRBE 56 E2/13 BFBUHRB
4 W4 RFBE 481 W4 BFRFBE E4 BUHRB 09 E4 BFBUHRB

2/14 W2/14 RFBE 252 W2/14 BFRFBE E2/14 BUHRB 421 E2/14 BFBUHRB
5 W5 RFBE 173 W5 BFRFBE E5 BUHRB 911 E5 BFBUHRB

2/15 W2/15 RFBE 814 W2/15 BFRFBE 2/15 BUHRBE 002 2/15 BFBUHRBE

6 W6 RFBE 405 W6 BFRFBE 6 BUHRBE 052 6 BFBUHRBE
7 W7 RFBE 297 W7 BFRFBE 7 BUHRBE 073 7 BFBUHRBE

gnilpuoC
eziS

gnilpuoCdigiRxelF buHdigiR �

eroBoN
.oNtraP .tW

hsiniF
eroB �

.oNtraP

eroBoN
.oNtraP .tW

hsiniF
eroB �

.oNtraP
1 RFBSW1 01 BFRFBSW1 BUHRBS1 5 BFBUHRBS1

2/11 RFBSW2/11 91 BFRFBSW2/11 BUHRBS2/11 9 BFBUHRBS2/11
2 W2 RFBS 13 W2 BFRFBS 2 BUHRBS 51 2 BFBUHRBS

2/12 W2/12 RFBS 55 W2/12 BFRFBS 2/12 BUHRBS 72 2/12 BFBUHRBS
3 W3 RFBS 38 W3 BFRFBS 3 BUHRBS 04 3 BFBUHRBS

2/13 W2/13 RFBS 621 W2/13 BFRFBS 2/13 BUHRBS 56 2/13 BFBUHRBS
4 W4 RFBS 481 W4 BFRFBS 4 BUHRBS 09 4 BFBUHRBS

2/14 W2/14 RFBS 252 W2/14 BFRFBS 2/14 BUHRBS 421 2/14 BFBUHRBS
5 W5 RFBS 173 W5 BFRFBS 5 BUHRBS 911 5 BFBUHRBS

gnilpuoC
eziS

eroBmumixaM
dradnatShtiw

yawyeK
gnitaR
001/PH
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euqroT
gnitaR
).ni-.bl(

kaeP
euqroT
gnitaR
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mumixaM
deepS
)MPR(

�
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xelF digiR A BF BR
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E ER GR

1 8/51 4/12 01 0036 00621 00001 61/94 23/911 23/121 23/5 61/111 61/91 3
2/11 61/32 61/112 42 00151 00203 0047 6 61/511 61/511 23/5 61/12 23/721 61/313

2 4/32 8/33 05 00513 00036 0095 7 8/54 8/32 23/5 61/72 23/92 61/314
2/12 4/13 4 09 00765 004311 0005 8/38 61/115 3 61/3 23/13 23/922 4/35

3 4 4/34 051 00549 000981 0034 61/79 61/96 61/93 61/3 23/913 23/513 4/36

2/13 4/34 2/15 032 000541 000092 0093 11 8/57 8/14 23/7 61/34 23/14 4/37
4 8/35 8/36 053 000122 000244 0053 2/121 8/58 8/54 61/5 4/34 61/74 9

2/14 6 4/17 084 000003 000006 0023 8/531 8/59 4/15 23/11 8/35 61/15 8/101
5 4/36 2/18 056 000014 000028 0092 61/551 61/3101 8/75 23/11 8/16 61/115 8/311

*2/15 2/17 8 058 000635 0002701 0072 4/361 8/511 23/57 23/11 8/56 23/136 4/301

*6 4/18 4/38 0011 000396 0006831 0052 81 4/131 23/127 23/11 8/37 23/517 2/111
*7 4/19 01 0061 0000101 0000202 0022 4/302 4/341 9 61/7 61/118 4/38 8/331

Coupling Type EB (Exposed Bolts) Part Numbers

Bridge and trolley couplings
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Trolley and Bridge Gearmotors
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HECO PACIFIC MANUFACTURING, INC 
1510 Pacific Street 

Union City, CA  94587 
Phone (510) 487-1155  Fax (510) 487-4466 

1

HECO PO 2415-35231                                                             Attachment 001    Rev 1                                  
4/1/09
Pages 1

Item Qty. Description   
1H            1           Reuland 7.5 HP, 1800 RPM, 256U Frame, 480V/3Ph/60Hz, TENV, 

continuous duty, Flux Vector motor with Lakeshore Rim Tach 1024 encoder, 
single output shaft Assy A101-F1. The motor minimum insulation shall be 
Class H with a class B temperature rise, motor thermal protection required, less 
brake

                             (Reference 92-3474A, note changes above) 
2 T           1           Reuland .25 HP, 1800 RPM, 213 Frame, 480V/3Ph/60Hz, TENV, continuous 

duty, VFD motor, the motor minimum insulation shall be Class H with a class 
B temperature rise, motor thermal protection required, double shaft “QB” 
reducer ratio 125.40:1 with 480V/3Ph/60Hz 3 ft/lb brake adjustable down to 
2.5 ft/lb or less, mounted on 5:1 first reduction with manual release 

                             (Reference 92-3474B, note changes above) 
3B           1           Reuland .25 HP, 1800 RPM, 213 Frame, 480V/3Ph/60Hz, TENV, continuous 

duty, VFD motor, the motor minimum insulation shall be Class H with a class 
B temperature rise, motor thermal protection required, double shaft “QB” 
reducer ratio 157.17:1 with 480V/3Ph/60Hz 3 ft/lb brake adjustable down to 
2.5 ft/lb or less, mounted on 5:1 first reduction with manual release   

                             (Reference 91-1364G, note changes above) 

Required Design Info: 

a.  Standard motor speed torque curves  
b. Motor nameplate data (including all information called for in NFPA 70, 

Section 430.7) Nameplates shall not be mounted, they will be shipped 
loose, do not add any holes to the drives for the nameplates. 

c.   Certified drawings 
d.   Gear reducer ratings 
e.   Certification materials meet the requirements of the specifications 
f.   Certification of Conformance 

Built to NAVY specifications. 
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Additional information showing the packaged hoist
meets specification
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0013

BRS 12/18/09

09-5030 D-309

VEHICLE RADIO REPAIR FACILITY
BUILDING P-003

MARINE CORPS BASE
CAMP PENDLETON, CALIFORNIA

10 TON OET CRANE

BLOCK DIMENSION
& COMPONENTS

300 09-5030 D-309 -

- - SUBMITTAL 12/18/09 BRS

7 
1/

8"
1'

-9
"2'
-7

 3
/4

"

8"
1'-1 3/8"

1'-0 3/16"

2 11/16" 2 11/16"

TOTAL WEIGHT: 315 LBS
BoM

ITEM QTY PART NAME DESCRIPTION MATERIAL MANUFACTURER WEIGHT (LBS)
B1 1 LOAD HOOK S319 (O) W/ SS-4055 LATCH CARBON CROSBY 75
B2 1 TRUNNION 4 1/4" X 4 7/8" X 10 1/8" A36 MCB 59
B3 1 THRUST BEARING RT621 --- INA 5
B4 1 HOOK NUT 2 1/2 - 8 UN HH --- --- 5
B5 2 SIDE PLATE 1/2" X 12" X 1'-6 1/2" PLATE A36 MCB 31
B6 2 SHEAVE BEARING MR48 - MI40 --- McGILL 4
B7 2 SHEAVE 11 1/2" DIA X 2" A36 MCB 33
B8 1 SHEAVE PIN 2 1/2" DIA X 12 5/8" 1018 CR MCB 17
B9 1 SHEAVE SPACER 3" O.D. 2 17/32" I.D. X 6" A36 MCB 4

B10 2 SHEAVE PIN KEEPER 1/4" X 2" FLAT X 5" A36 MCB 1
B11 4 SPACER PIPE 3/4 SCH 40 PIPE X 10 1/8" --- MCB 1
B12 4 SPACER ROD 3/4" THREADED ROD X 1'-1 3/8" GR. 8 MCB 1
B13 4 SPACER NUT 3/4 - 10 UNC HHCS GR. 8 --- ---
B14 4 SPACER LOCK WASHER 3/4" LOCK WASHER F436 --- ---
B15 4 KEEPER BOLT 1/2 - 13 UNC HHCS X 3/4" GR. 5 --- ---
B16 4 KEEPER LOCK WASHER 1/2" LOCK WASHER F436 --- ---
B17 2 SIDE COVER 12 GAUGE SHEET 5" X 11 1/8" A36 MCB 2
B18 1 TOP COVER 12 GAUGE SHEET 6" X 11 1/8" A36 MCB 2
B19 12 COVER TAB 12 GAUGE SHEET 1 X 1 1/2" A36 MCB ---
B20 1 ROLL PIN 3/8" DIA X 3 7/8" --- --- ---

Built-up Load Block

laurel.stairs
Typewritten Text
I-41
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vii. Bumpers 
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Bridge Bumper
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49,300 lbs
total bridge
weight

100 fpm
bridge speed

Bumper ID

I-42
I-45



8,570 lb
Impact at
100% speed

2.98 in Deflection
at 100% speed
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J. Electrical Product Data 
 

Please see the following pages for examples of electrical product data. 
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CR115E geared rotary limit switch

CR115E
Geared Rotary Limit Switches
15 Amperes Continuous
AC/DC

Application

GE's CR115E geared rotary limit switch provides limit control on
rotating-drive equipment. This worm and gear-reduction limit
switch may be used in conjunction with motors to open and close
overhead doors, to operate cable on cranes and hoists, limit the
number of turns on thread-tapping equipment, and on other
machine tool applications that require rotating-drive shaft control.

Switches are provided in NEMA Type 1, 4, 7, and 9 enclosures for
adapting to specific environmental conditions. Forms having
long-dwell cams may be ordered by description. Forms with 
various contact arrangements of snap-acting switches are listed.

Features
—Long-life: switch equipped with rugged bearings and shaft 

extension on either or both sides.
—Flexible operation: gear ratios from 20:1 to 1280:1.
—Rapid reset: requires fewer turns to reset.
—Easy adjustment: trip points or operating cams can be quickly

and easily adjusted independently with standard screwdriver.
—Versatility control: available with up to four precision snap-

acting switches; each will control an independent function.
—Maximum input speed: 3600 RPM.

Product Number Selection Instructions
1. Order limit switch by complete Product Number from pricing 

information table.

2. Select shaft extension (by type of shaft end and desired side)
and substitute suffix number in place of ** in switch Product
Number. 
Example: A NEMA Type 1 enclosed switch with 4 NO-4 NC
snap-acting contacts, a 320:1 cam ratio, and a standard 
plain-end shaft extension on the left side is desired.

3. Order: CR115E146111 at $636.00, GO-10G6.

Reference Publications
Instructions GEH-2458

Hoist Geared Limit (HGL) 
CR115E423102 
80:1 
115v 
Woodruff Key

Complete Part #

Uses schematic designation,
such that catalog cut is easily
referenced from the part on
the crane and the schematic.

SAMPLE LIMIT SWITCH CATALOG DATA
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Product Number Selection Instructions: See Page 11-19
Enclosure Descriptions: See pages 13-2 to 13-3
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CR115E
Geared Rotary Limit Switches

Snap-Acting Forms (0.020 in. contact gap) (INO-INC per switch unit)
Max. Number Min. Number Overtravel Number 

Nominal Input of Turns of Turns of Turns Number of Turns
Shaft to Cam of Input Shaft of Input Shaft of Input Shaft of Input Shaft Contact Pipe Tap List Price2
Ratio to Trip Switch1 to Trip Switch to Trip Switch1 to Reset Switch Configuration Size (NPT) Enclosure Type Product Number GO-10G6

20:1 19 (16 1/2) 1 1/2 (3) 1/3 2 NO-2 NC 3/4 NEMA Type 1 CR115E1211** $231.00
20:1 19 (16 1/2) 1 1/2 (3) 1/3 4 NO-4 NC 1 NEMA Type 1 CR115E1411** $435.00
40:1 38 (33) 2 1 (6) 2/3 2 NO-2 NC 3/4 NEMA Type 1 CR115E1221** $231.00
40:1 38 (33) 2 1 (6) 2/3 4 NO-4 NC 1 NEMA Type 1 CR115E1421** $435.00
80:1 75 (65) 3 2 (12) 1 2 NO-2 NC 3/4 NEMA Type 1 CR115E1231** $231.00
80:1 75 (65) 3 2 (12) 1 4 NO-4 NC 1 NEMA Type 1 CR115E1431** $435.00
111:1 104 (90) 1 3 1/4 (17 1/4) 1/3 2 NO-2 NC 3/4 NEMA Type 1 CR115E1241** $231.00
111:1 104 (90) 1 3 1/4 (17 1/4) 1/3 4 NO-4 NC 1 NEMA Type 1 CR115E1441** $435.00
222:1 208 (180) 2 6 1/2 (34 1/2) 2/3 2 NO-2 NC 3/4 NEMA Type 1 CR115E1251** $432.00
222:1 208 (180) 2 6 1/2 (34 1/2) 2/3 4 NO-4 NC 1 NEMA Type 1 CR115E1451** $636.00
320:1 300 (260) 1 10 (50) 1/3 2 NO-2 NC 3/4 NEMA Type 1 CR115E1261** $432.00
320:1 300 (260) 1 10 (50) 1/3 4 NO-4 NC 1 NEMA Type 1 CR115E1461** $636.00
445:1 415 (360) 3 13 (68) 1 2 NO-2 NC 3/4 NEMA Type 1 CR115E1271** $432.00
445:1 415 (360) 3 13 (68) 1 4 NO-4 NC 1 NEMA Type 1 CR115E1471** $636.00
640:1 600 (520) 2 20 (100) 2/3 2 NO-2 NC 3/4 NEMA Type 1 CR115E1281** $432.00
640:1 600 (520) 2 20 (100) 2/3 4 NO-4 NC 1 NEMA Type 1 CR115E1481** $636.00
1280:1 1200 (1040) 3 40 (200) 1 2 NO-2 NC 3/4 NEMA Type 1 CR115E1291** $450.00
1280:1 1200 (1040) 3 40 (200) 1 4 NO-4 NC 1 NEMA Type 1 CR115E1491** $654.00
20:1 19 (16 1/2) 1 1/2 (3) 1/3 2 NO-2 NC 3/4 NEMA Type 4 CR115E4211** $261.00
20:1 19 (16 1/2) 1 1/2 (3) 1/3 4 NO-4 NC 1 NEMA Type 4 CR115E4411** $465.00
40:1 38 (33) 2 1 (6) 2/3 2 NO-2 NC 3/4 NEMA Type 4 CR115E4221** $261.00
40:1 38 (33) 2 1 (6) 2/3 4 NO-4 NC 1 NEMA Type 4 CR115E4421** $465.00
80:1 75 (65) 3 2 (12) 1 2 NO-2 NC 3/4 NEMA Type 4 CR115E4231** $261.00
80:1 75 (65) 3 2 (12) 1 4 NO-4 NC 1 NEMA Type 4 CR115E4431** $465.00
111:1 104 (90) 1 3 1/4 (17 1/4) 1/3 2 NO-2 NC 3/4 NEMA Type 4 CR115E4241** $261.00
111:1 104 (90) 1 3 1/4 (17 1/4) 1/3 4 NO-4 NC 1 NEMA Type 4 CR115E4441** $465.00
222:1 208 (180) 2 6 1/2 (34 1/2) 2/3 2 NO-2 NC 3/4 NEMA Type 4 CR115E4251** $462.00
222:1 208 (180) 2 6 1/2 (34 1/2) 2/3 4 NO-4 NC 1 NEMA Type 4 CR115E4451** $666.00
320:1 300 (260) 1 10 (50) 1/3 2 NO-2 NC 3/4 NEMA Type 4 CR115E4261** $462.00
320:1 300 (260) 1 10 (50) 1/3 4 NO-4 NC 1 NEMA Type 4 CR115E4461** $666.00
445:1 415 (360) 3 13 (68) 1 2 NO-2 NC 3/4 NEMA Type 4 CR115E4271** $462.00
445:1 415 (360) 3 13 (68) 1 4 NO-4 NC 1 NEMA Type 4 CR115E4471** $666.00
640:1 600 (520) 2 20 (100) 2/3 2 NO-2 NC 3/4 NEMA Type 4 CR115E4281** $462.00
640:1 600 (520) 2 20 (100) 2/3 4 NO-4 NC 1 NEMA Type 4 CR115E4481** $666.00
1280:1 1200 (1040) 3 40 (200) 1 2 NO-2 NC 3/4 NEMA Type 4 CR115E4291** $480.00
1280:1 1200 (1040) 3 40 (200) 1 4 NO-4 NC 1 NEMA Type 4 CR115E4491** $684.00
20:1 19 (16 1/2) 1 1/2 (3) 1/3 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7211** $630.00
20:1 19 (16 1/2) 1 1/2 (3) 1/3 4 NO-4 NC 1 NEMA Type 7-9 CR115E7411** $834.00
40:1 38 (33) 2 1 (6) 2/3 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7221** $630.00
40:1 38 (33) 2 1 (6) 2/3 4 NO-4 NC 1 NEMA Type 7-9 CR115E7421** $834.00
80:1 75 (65) 3 2 (12) 1 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7231** $630.00
80:1 75 (65) 3 2 (12) 1 4 NO-4 NC 1 NEMA Type 7-9 CR115E7431** $834.00
111:1 104 (90) 1 3 1/4 (17 1/4) 1/3 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7241** $630.00
111:1 104 (90) 1 3 1/4 (17 1/4) 1/3 4 NO-4 NC 1 NEMA Type 7-9 CR115E7441** $834.00
222:1 208 (180) 2 6 1/2 (34 1/2) 2/3 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7251** $828.00
222:1 208 (180) 2 6 1/2 (34 1/2) 2/3 4 NO-4 NC 1 NEMA Type 7-9 CR115E7451** $1032.00
320:1 300 (260) 1 10 (50) 1/3 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7261** $828.00
320:1 300 (260) 1 10 (50) 1/3 4 NO-4 NC 1 NEMA Type 7-9 CR115E7461** $1032.00
445:1 415 (360) 3 13 (68) 1 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7271** $828.00
445:1 415 (360) 3 13 (68) 1 4 NO-4 NC 1 NEMA Type 7-9 CR115E7471** $1032.00
640:1 600 (520) 2 20 (100) 2/3 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7281** $828.00
640:1 600 (520) 2 20 (100) 2/3 4 NO-4 NC 1 NEMA Type 7-9 CR115E7481** $1032.00
1280:1 1200 (1040) 3 40 (200) 1 2 NO-2 NC 3/4 NEMA Type 7-9 CR115E7291** $846.00
1280:1 1200 (1040) 3 40 (200) 1 4 NO-4 NC 1 NEMA Type 7-9 CR115E7491** $1050.00

Note: Insert number from Shaft Extension Type Table where ** appears to complete product number.
1Figures shown in parentheses are for long-dwell (45°) cam forms. Order by description. No price addition for long-dwell cam. 

Contact nearest GE Consumer & Industrial Representative for prices and data for 180° cam forms.
2Prices shown are for shaft extension on one side only. Add $6.00, GO-10G6 for forms with shaft extensions on both sides.

Shaft Extension Type
Description Shaft Extension On
(Type or Shaft End) Right Side Left Side Both Sides3

Standard Plain-End Shaft 01 11 213

Woodruff Key-Type End Shaft 02 12 223

(No. 3 Woodruff key is provided)

3Prices shown in pricing information table are for shaft extension on one side only.
Add $6.00, GO-10G6 for forms with shaft extensions on both sides.

Shows base part #
and options.

Hoist Geared Limit

Switch (HGL)
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Contact Ratings1
Alternating Current
Carry Continuous—15 Ampere

Volts Make Break

115 40 amp 15 amp
230 20 amp 10 amp
460 10 amp 6 amp
575 8 amp 5 amp

Direct Current
(SPDT Snap-Acting Forms)

Volts Break

120 0.25 amp
240 0.10 amp
600 —

1Double-throw circuits must be same polarity.

CR115E
Geared Rotary Limit Switches

Outlines and Dimensions ( in.
mm) For Estimating Only

NEMA Type 1 and 4—Approx. shipping wt ., 5 lbs. NEMA Type 7—Approx. shipping wt ., 19 lbs.

Shows specifics to
part chosen.

Marked out parts of
the catalog cut that
are not appropriate
to the part chosen.
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Motor Data Sheet
YALE

HECO PACIFIC Order Number 2409 

YALE Order Number: 3886038 Qty (1)

MOTION HOIST MOTOR

H.P.  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 30

R.P.M.  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1800

FRAME SIZE  - - - - - - - - - - - - - - - - - - - - - - - - - - 286

VOLTAGE  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 460

PHASE  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3

HERTZ  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 60

F.L. AMPS  - - - - - - - - - - - - - - - - - - - - - - - - - - - - 34.2

INSULATION CLASS  - - - - - - - - - - - - - - - - - - - - - - - - - H

TEMP. RISE  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - F

TIME RATING  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Cont

ENCLOSURE  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A-TEFC

YALE PART NO.  - - - - - - - - - - - - - - - - - - - - - - - - - 449884-31

TYPE WINDING  - - - - - - - - - - - - - - - - - - - - - - - - - - - - Flux Vector

NEMA DESIGN  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - B

SERVICE FACTOR  - - - - - - - - - - - - - - - - - - - - - - - - - 1.00

Automatic Reset Temperature Activated Switch (in motor windings)
Vector Duty Motor with Northstar 1024 ppr Encoder 
Mfg. YALE Alum Frame
Note: The motor is going to have an auxiliary blower for cooling, the hoist motor 
comes with a Class F rise. This is considered a better motor than specified. 

  Aux blower motor is 0.33HP, 460V-3 phase-60Hz,  0.7A

Includes all information required by
NEC 430.7, including:
(a)Manufacturer's name
(b) Rated voltage and current
(c) Rates frequency and # of phases
(d) Rated full load speed
(e) Rated temperature rise and
insulation class
(f) Time Rating
(g) Rate Horsepower

Notes that show
specific options
that are utilized.

Hoist Motor (HM)

SAMPLE MOTOR CATALOG DATA
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Submittal shows
exactly what
components are
being used in
runway system.

SAMPLE RUNWAY ELECTRIFICATION CATALOG DATA

J-6

Magic-8 Bar



Clearly shows what
mounting
configuration will be
used.
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K. Structural Product Data 

 
Please see the following pages for structural product data samples. 

K-1 



Submittal Guide 
August 2010 

i. End trucks 
 

K-2 



K-3

Complete Part #

SAMPLE END TRUCK CATALOG DATA
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ii. Patented Track 

K-4 



K-5

SAMPLE PATENTED TRACK CATALOG DATA

Identification of
component



K-6
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K-8

Coupling for
specified track
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L. Structural Calculations 

 
Please see the following pages for structural calculations. 
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3/8" Plate
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Capacity: 60 ton main hoist, indoor 
Span: 72 feet 
Bridge speed: 180 fpm 
Trolley speed: 100 fpm 
Main hoist speed: 25 fpm 
A36 steel = 0.28 lb/in³ 
 
�
���
�	��
��
�
������
���	��

- Cab (B):  

Weight = 1.8k 
y = 1.5' off C.L. girder 
vertical  C.G = 6.83' below girder neutral axis  

at center span 
- Drive Machinery (C): 

Weight = 15 lb/ft 
y = 2' off C.L. girder 

- Walkway:  
Weight = 30 lb/ft 
y =2.5' off C.L. girder 

- Trolley (A): 
 Weight = 34k 
wheel base = 12' 
C.G. 4.33' above N.A. of girder 

- Bridge Drive :  
7.5 H.P. 
1200 rpm 
reduction = 12:l (motor to shaft) 

- Deceleration rate: 0.55 ft / sec2 
- Truck weight: 2,850 lbs  

-  
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A=bh 
A1, A3 = (22)(0.75) = 16.5 in2 
A2, A4 = (0.375)(56) = 21 in2 
Atotal = 75 in2 
 
d = distance from center to center of object 
d1x, d3x = 0 in2 
d1y, d3y = (56/2) + (0.75/2) = 28.375 in2 
d2x, d4x = (20/2) + (0.375/2) = 10.189 in2 
d2y, d4y = 0 in2 
 
I = bh3/12 (for rectangular area) 
I1x, I3x = (0.375)(56)3/12 = 5488 in4 

I1y, I3y = (56)(.375)3/12 = 0.246 in4 

I2x, I4x = 22(0.75)3/12 = 0.77 in4 
I2y, I4y = 0.75(22)3/12 = 665.5 in4 
 
Ix = I1x + I2x + I3x + I4x + A1d1y

2 + A2d2y
2  + A3d3y

2 + A4d4y
2   

   = 5488 + 0.77 + 5488 + 0.77 +16.5(28.375)2 + 21(0) 2 + 16.5(28.375)2 + 21(0) 2 
   = 37547 in4 
Iy = I1y + I2y + I3y + I4y + A1d1x

2 + A2d2x
2  + A3d3x

2 + A4d4x
2   

   = 0.246 + 665.5 +0.246 + 665.5 +16.5(0)2 +21(10.189) 2 +16.5(0)2 +21(10.189)2 
   = 5691 in4 
 
Distance from origin to centroid 
x = (56/2) + 0.75 = 28.75 
y = (22/2) = 11 
 
Sx = Ix/x = 37547/28.75 = 13051 in3 

Sy = Iy/y = 5691/11 = 517 in3 
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" �!# (CMAA #70, 3.3.2.1.4.2)

HLF = 0.15 � 0.005 x Hoist Speed (fpm) � 0.5  
HFL = 0.005 x 25 = 0.125 
 �!
$
%&��'
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"��!)# (CMAA #70, 3.3.2.1.4.1)

DLFB = 1.1 � 1.05 + [Travel Speed (fpm)/2000] � 1.2  
DLFB = 1.05 + 180/2000 = 1.14 
��!)
$
�&�� 
 
 
����
����
!����

(
+
����,
"��!+# (CMAA #70, 3.3.2.1.4.1)

DLFT = 1.1 � 1.05 + [Travel Speed (fpm)/2000] � 1.2  
DLFT = 1.05 + 100/2000 = 1.1 
��!+
$
�&�
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Test load is 131.25% of the rated live load. 
+!$
�&���' 
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Trolley Dead load = 34 k @ A 
Trolley live load = 120 k @ A 
Cab dead load = 1.8 k @ B 
Drive machinery dead load = 2.0 k @ C 
 
�	��
	-����
�����

Girder = wbeam*L + 20% for rail diaphragm & stiffeners  
           = (75 in2 x 0.283 lb/in³)(72’x12”)[1+0.2] = 22.01 k 
Walkway = wwalkway*L = 30 lb/ft x 72’ = 2.16 k 
 
Drive shaft = wdrive*L = 15 lb/ft x 72’ = 1.08 k 
 
Bridge Unit load = (wbeam+20% for rail diaphragm & stiffeners)+ wwalkway+ wdrive 
        =   (75 in2 x 0.283 lb/in³)(12”)[1+0.2] + 30 + 15 = 0.35 K/ft 

 
�
	��	���
�����
(CMAA #70 3.3.2.1)


�� = Dead Load (bridge)  
= cab + drive machinery + girder + walkway + drive shaft  
= 1.80 k + 2.00 k + 22.01 K + 2.16 k + 1.08 k  

Reference to
required standard
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+� = Trolley Load $
��
/


 $
�1
/0-
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�� = Lifted Load $
��%
/

 $
2%
/0-
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3!� = Inertia Forces from Drives (CMAA #70, 3.3.2.1.5) 

 = 0.025(LL) � (7.8(LL)aDECELERATION)/g = [7.8(LL)(Vf-Vi)]/g�t 
  = 0.025(120) � 7.8(120)(25-0)/(32)(3)(60 s/min) 
  = 3k � 4.1k 
Therefore, 3!�
$
�
/ 
 
Where, 
Vf = final velocity = 0 
Vi = initial velocity = 25 fpm 
�t = time to stop = ~ 3 seconds 
g = gravity (32 ft/sec2) 

 
4��	�	����
�����
(CMAA #70 3.3.2.2) 



5�6

 =
Operating wind load = 0  
 
�7
= Forces due to skewing (CMAA#70, 3.3.2.2.2)


= Ssk (Wheel Load) 
= 0.12 x 103.4  k 
=��&��
/ 

Where, the skewing factor, Ssk, = 

Ratio = Bridge Span / Truck Wheelbase 
Ratio = 72’ / 12’= 6 
Therefore, ��/
$
%&��
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To determine the maximum wheel load for skewing force, the following load 
diagram is used. 



A reasonable 1st order approximation of the maximum bridge wheel 
load by modeling the loads as concentrated and distributed loads on a simply 
supported beam and using the principle of superposition. From AISC Steel 
Construction Manual, 13th Edition, Table 3-23, Cases 1 & 8 (Simple Beam – 
Uniformly Distributed Load; Simple Beam – Concentrated Load at any Point). 
 
Bridge Wheel Load = [(TF)(LL)+( DLFT)( TL)](b)/l  + 2[DLFB (w)(l)/2] + DLFT 
(TRUCK) 
Bridge Wheel Load = [(1.313)(120)+(1.1)(34)] (65)/72 + 1.1(.350)(72) + 
1.1(2.850) 

                  = 206.8 k. 
No. of wheels per truck = 2 
Wheel Load = Wheel Loads/2 = 103.4 k 
 
����
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Equivalent Load Bridge  = DL (DLFB) + TL (DLFT) + LL (1 + HLF) + IFD 
    = 14.525(1.14) + 17(1.1) + 60(1+0.125) + 3 
<�
)
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	��	���
���
���	�	����
����	��

"��
���
��:��
�#;

Equivalent Load Bridge = DL (DLFB) + TL (DLFT) + LL (1 + HLF) + IFD + WLO 
+SK 
     = 14.525(1.14) + 17(1.1) + 60(1+0.125) + 3 + 0 + 12.41 
<�
)
	���
$
��=&�1
/0-
	���



����
8�
9+���
����
"��
���
��:��
�#;

Equivalent Load Bridge = DL (DLB) + TL (DLFT) + LL(TF)(1 + HLF) + IFD 
                                   = 14.525(1.14) + 17(1.1) + 60(1.313)(1+0.125) + 3  
<�
)
	���
$
��2&=.
/0-
	���
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Determine the maximum bending stress in the Box Girder by modeling 
the box girder as a simply supported beam with a single load at mid-span. From 
AISC Steel Construction Manual, 13th Edition, Table 3-23, Case 7 (Simple Beam 
– Concentrated Load at Center). 
 

4max
PlM �  

L = 864” 
P = EL Bridge 



I
cM max

max ��  

C = depth/2 = 56”/2 = 28” 
I = Ix = 37550 in4 
 
����
�


inlbcaseM ��� 22844160
4

)864(1057601max  

psi17034
37550

)28(22844160
max ���  

Allowable Stress Case 1 = 0.6�yp = 21,600 psi (CMAA# 70 3.4.1) 
 
17034.26 < 21,600  )<>�3>� �+?<��
67

 
����
�


inlbcaseM ��� 25524720
4

)864(1181702max  

psi1.19033
37550

)28(25524720
max ���  

Allowable Stress Case 2 = 0.66�yp = 23,760 psi (CMAA# 70 3.4.2) 
19033.1 < 23760  )<>�3>�
�+?<��
67

 
����
�


inlbcaseM ��� 27408240
4

)864(1268903max  

psi20437
37550

)28(27408240
max ���  

Allowable Stress Case 2 = 0.75�yp = 27,000 psi (CMAA# 70 3.4.3) 
20437 < 27000  )<>�3>�
�+?<��
67




Calculated value

Allowable value

Statement for
design meeting
criteria
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)��/�	��
(CMAA # 70 3.4.8)

ek K �� �� 



ek K �� �� 

Where, 
K� = buckling coefficient compression 
K� = buckling coefficient shear 


��44
8
1%
+�-��
�&�&=&�&�




� = a/b 
 
Side plates: 
Since the proposed cross section of the box girder is symmetrical on both axis, 
we can assume that tensile and compressive stress are equal on the top and 
bottom sides of the girder.  Case 3 from Table 3.4.8.2.1 


a = depth of the girder side plate = 24” 
b = center-to-center distance between diaphragms = 20” 
� = 24/20 = 1.2 > 2/3 therefore K� = 23.9 

ksix
b
txe 175.1

56
375.0]1021.26[]1021.26[

2
6

2
6 ���

�
	

����

�
	

��� 



t = thickness of plate = 0.375 in 
b = width of plate perpendicular to the compression force = 56 in 
 

ek K �� �� 
= 23.9(1.175) = 28.1 ksi 
�k >> �e
�	��
������
���@����
��

���	��
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�	��B
����
���
C�
�	���
��	�����
�
(CMAA# 70 3.5.4)

����	��
��
C�
�	���
D�-
��	����
� (CMAA# 70 3.5.4.1)

 

v

ta
�

350
� � 72” or depth of the web (56”) whichever is greater 

Where, 
a = longitudinal distance between diaphragms or transverse stiffeners (in) 
t = Thickness of the web = 0.375” 
�v = Shear stress in web plates = 1.5V/A 
V = Shear load = (1+ HLF)(TF)LL  
A = cross section area of web = dt 
 
V = (1 + 0.125)(1.3125)(120) = 177 k 
A = .375(56) = 21 in2 
�v = 1.5(177)/21 = 12.64 ksi 
 

��
64.12

)375(.350a 36.9 in <72 <56 

 
�B�
�
�	��B
���
����	�� (CMAA #70 3.5.4.6) 
 

Maxstress
S
dTWL

rail

�
)(6

)( max  

Where, 
TWL = Trolley Wheel Load = 103.4 K (See Skewing Force Calculation) 
dmax = Diaphragm spacing 
SRail = Section Modulus 60# Rail = I/c = 7.122 in3 
Maxstress  = 18 ksi case 1 
  = 19.8 ksi case 2 
  = 22.5 ksi case 3 
 
Rearranging the equation and solving for dmax, 
 
 Case 1 

ind
k
inksi 44.7max

4.103
)122.7)(6(18 3

�
  

 
Case 2 

ind
k

inksi 18.8max
4.103

)122.7)(6(8.19 3

�
  

 
Case 3 
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ind
k

inksi 30.9max
4.103

)122.7)(6(5.22 3

�
  

���*
$
.&�%
	�



�	�	���
+B	�/����
��
�	��B
����
(CMAA # 70 3.5.4.5)

To determine the minimum thickness of the diaphragms, we can calculate the 
bearing pressure and match it to the allowable stress of the material. 
 

allowable
tw dB

TWL ��
)(

 

Where, 
TWL = Trolley Wheel Load = 103.4 K (See Skewing Force Calculation) 
Bw = Bearing Width = ASCE 60# rail base = 4.25” + 2” = 6.25” 
�Allowable = Bearing stress =.75� = (0.75)(36ksi) = 27 ksi 
 
dt = (103.4)/(6.25)(27)  
    $

%&2�
	�
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Box Girder Camber (CMAA # 70 3.5.5.2) 
 
Camber = �max DL + �max 50% LL  
 
From AISC Steel Construction Manual, 13th Edition, Table 3-23, Cases 1 & 7 
(Simple Beam – Uniformly Distributed Load; Simple Beam – Concentrated Load 
at Center). 
 

EI
Pl

EI
wlCamber

48
5.0

384
5 34

��  

inCamber 97.0
)37550)(29000(48

)864)(89.126(5.0
)37550)(000,29(384

864)
12
35.0(5 3

4

���  

Where, 
l = Bridge Span = 864” 
P = EL Bridge case 3 (highest) = 126.890 k 
w = Bridge Unit Load = 0.35 k/ft 
E = Young’s Modulus = 29,000 ksi 
I = Moment of Inertia = 37550 in4 
 
Live Load Deflection (CMAA # 70 3.5.5.1)
�max  = span/888 
 = 72’(12”)/888 = 0.972” 
 
�  = PL3/48EI    P = (LL + TL)/2 = (120k + 34k)/2 = 77k 
 = (77)(864)3/48(29000)(37550)  I = Ix = 37550 in4 
 =0.950    E = 29,000 ksi 
0.950 < 0.972   DEFLECTION OK 

Statement of
variables
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(CMAA #70, 3.5.1)

 
L/h < 25 
Span/depth of girder < 25 
72’(12”)/56” = 15.4 < 25   �<�+36>
67

 
L/h < 65 
 
Span/ distance between webplates < 65 
72’(12”)/20” = 43.2 < 65  �<�+36>
67



)
	���
<��
+
��/

Wheel base of end truck > span/7 (CMAA # 70 3.6.1) 
13’ > 72’/7 = 10.28     5 <<�
)4�<
67 
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Please see the following pages for mechanical calculations. 
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#GROOVES X GROOVE PITCH

FLEET ANGLE

L
IF

T
 

0.444" PITCH

Ø10.41" P.D.

6"

#Grooves(Groove Pitch) 52(0.444) Fleet Angle = arctan[ Lift ] = arctan [ 64(12) ] = 1.722°

Per section 2.3.2.5 of the customer specification, the maximum allowable fleet 
angle = 3°.  From CMAA #70, 4.4.3.1, the maximum allowed fleet angle is 4°. 

The stress analysis of the drum weldment will be done in several sections. 
1. Radial forces against the drum shell. 
2. Determination of the drum shell thickness. 
3. Determination of the end plate thickness and stresses. 
4. Weld sizes and stresses. 

Ø21
2"

Ø81
2"

Ø10"
MIN OD

1
4"1

4"

553
4"

Radial Force Against the Drum

In this analysis, we are using the analysis approach from Design of Weldments
by Omar Blodgett where the turns of the wire rope are treated as a shell.  The 
tensile force in the wire rope (F), creates a uniform inward radial force (p) against 
the drum shell about which it is wound. 

(1+ HLF )(TF) (LL) + LBF = n = 3811 lbs 

Fleet Angle Calculation
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Where F = Tensile force in wire rope   
 LL = Design Capacity = 10000 lbs 
 n = Number of parts of rope = 4 
 HLF = Hoist Load Factor = 0.15 
 TF = Test Factor = 1.3125 
 LB = Load Block = 150 lbs (est.) 

FP = RMB = 1717 psi

Where P = Uniform internal radial 
pressure

 RM = Mean radius of the wire
rope on the drum shell 

= 5” 

 B = Width of drum per turn 
= groove pitch 

= 0.444” 

Consider the drum shell as long open ended tube with no allowances for the 
stiffening effects of the end plates.  For steel, the critical buckling pressure for the 
drum shell is

PCR

Et3
PCR =

4(1- �2)R3 = 34615 psi 

Where PCR = Critical buckling pressure 
pressure

 R = Mean radius of the shell = 4.63” 
� = Poisson’s Ratio for steel = .292 

 E = Young’s Modulus for steel = 3 X 107 psi 
 t = Tube wall thickness = 0.75” 

Since, P << PCR, the possibility of the drum shell collapsing under pressure is 
minimal.
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We can also analyze the drum shell in bending as a simply supported beam with 
a single load at mid-span. From AISC Steel Construction Manual, 13th Edition, 
Table 3-23, Case 7 (Simple Beam – Concentrated Load at Center). This would 
be equivalent to a load that has been raised to the maximum height with both 
wire ropes approximately at the center of the drum. 

/2
P

Pl 0.5[(1+HLF)(TF)LL + LB]lMMAX =  
4

=
4

= 107275 in-lbs 

Where LL = Design Capacity = 10000 lbs 
l = Drum shell length = 55.75” 

 HLF = Hoist Load Factor = 0.15 
 TF = Test Factor = 1.3125 
 LB = Load Block = 150 lbs (est.) 

(MMAX) c�MAX = I = 2036 psi

Where c = Drum shell radius = 5”. 
 I B = Moment of inertia = 263.5 in4

To determine the stress in the trunnion shaft and end plate, we will use a plate 
formula from Roark’s Formulas for Stress and Strain (Table 24, case 21, 5th

Edition) for a fixed round flat plate with a central couple load located at the 
center.

M-5



Job#: 2415 

Date: 5-Jun-09 

File: 2415-Calc-R1a 

HECO Pacific Mfg. Inc.
1510 Pacific Street 

Union City, CA  94587 
510-487-1155 Ph 
510-487-4466 Fax By: D. Chew 

Filename: 2415-Calc-R1a HECO Pacific Mfg. 
CONFIDENTIAL

Page 30 of 119 

a

b

M

�M�B = bt2 = 2985 psi

Where � B = Stress at the shaft to plate joint
 M = Moment load = 107275 in-lbs 

� = Tabulated value for b/a = .706 = 0.467” 
 b = Shaft radius = 1.5” 

 a = Drum inside radius  = 4.25” 
 t = End plate thickness = 2” 

�ROM�A = a2t2 = 2947 psi

Where � A = Stress at the drum shell to
plate joint 

 M = Moment load = 107275 in-lbs 
� = Tabulated value for 

b/a
= 0.467” 

 RO = Drum inside radius = 4.25” 
 a = Drum inside radius  = 4.25” 
 t = End plate thickness = 2” 

�A should be the same for each end plate.  There should not be any drum shell to 
end plate stresses for the end plate that houses the barrel coupling. 

Each end plate has a ¼” raised step that is inserted inside the drum shell.  The 
purpose of the raised step is primarily for locating the endplates during assembly. 
The shear and bearing stress on the raised step are,
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4V 4[0.5[(1+HLF)(TF)LL] + LB]�AVG = 3AS
= 3AS

= 100 psi 

0.5[(1+HLF)(TF)LL + LB]�BEARING = dt = 3552 psi

Where LL = Design Capacity = 10000 lbs 
 HLF = Hoist Load Factor = 0.15 
 TF = Test Factor = 1.3125 
 LB = Load Block = 150 lbs (est.) 
 AS = Shear area = �d2/4 = 53.5 in2

 t = Raised step thickness = 0.25” 
 d = Drum shell ID = 8.5” 

Ø10.75 Ø8.50

D

Ø3.00

CBA

E

0.50

To determine the fillet weld sizes need to attach the trunnion shaft the end plate 
and interior support plate and the end plate to the drum shell, we need to first 
calculate the required lifting horsepower and convert that value into torque. 

(Load)Lift Speed  (LL + LB)LS Required
Lifting HP = 33000 = 33000

 (10000 + 150)21Required
Lifting HP = 33000 = 6.5 HP

Lift Speed 21(12) 
Drum RPM = Drum Circumference =

�(10.5) = 7.64 rpm 

Required =  (63030)HP = 63030(6.5) = 53625 in-lbs 
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Brake Selections 

Full load motor torque T in ft-lbs is calculated by the following formula: 

RPM
xHPT 252,5

�

1. Hoist Brakes

Requirements: Each hoist shall be equipped with two electro-mechanical brakes, each with a minimum 
torque rating of 130% of the rated motor torque. 

Components:

Main hoist motor:  30HP 1,800 RPM 

Main hoist brakes: Primary 125 ft-lbs Stearns, and secondary 180 ft-lbs Johnson Industries 

Aux hoist motor:   5HP 1,750 RPM 

Aux hoist brakes: Primary 15 ft-lbs Stearns, and secondary 20 ft-lbs Johnson Industries 

Motor Brakes

HP RPM Calculated Motor  
Torque (ft-lbs) 

Torque Required 
(ft-lbs)

Supplied Brake Torque 
(ft-lbs) Selection

Primary 125 OKMain
Hoist 30 1,800 87.5 113.8 

Secondary 180 OK

Primary 15 OKAux
Hoist 3 1,750 9.0 11.7

Secondary 20 OK

Note: If hoist requires one brake and a mechanical load brake, NA the secondary brake cells.

2. Travel Brakes 

Requirements: Each brake shall have a minimum torque rating equal to 50% of the drive motor rated 
torque.

Components 

Bridge motor:  3HP 1,800 RPM 

Bridge brake: 10 ft-lbs Stearns 

Trolley motor:   1.5HP 1,800 RPM 

Trolley brake: 3 ft-lbs Stearns 

Motor Brakes

HP RPM Calculated Motor  
Torque (ft-lbs) 

Torque Required 
(ft-lbs)

Supplied Brake 
Torque (ft-lbs) Selection

Bridge 3 1,800 8.75 4.4 10 OK

Trolley 1.5 1,800 4.4 2.2 3 OK
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Coupling Selections 
 

Gear Couplings 

Gear coupling minimum torque rating T required in in-lbs is calculated by the following formula: 

RPMMotor

FactorServicePowerHorseMotor
T

)(.)(.000,63
  

Components: 

Main Hoist 

Motor:  30HP, 1800 RPM max shaft diameter 3.375” 

Coupling: 6,150 in-lbs torque rating, max speed 3,300 RPM, max bore capacity 3.625” 

Aux Hoist 

Motor:  3HP, 1800 RPM max shaft diameter 2.00” 

Coupling: 4,125 in-lbs torque rating, max speed 3,300 RPM, max bore capacity 3.000” 

Bridge 

Motor:  3HP, 1800 RPM max shaft diameter 2.00” 

Coupling: There is no coupling for bridge drive. 

Trolley  

Motor:  1.5HP, 1800 RPM max shaft diameter 2.00” 

Trolley coupling: 4,125 in-lbs torque rating, max speed 3,300 RPM, and bore capacity 3.000” 

Motor Coupling 

 
HP RPM 

Max 
Shaft 

Diameter 
(in) 

Calculated 
Transmitted  

Torque 
(in-lbs) 

Service 
Factor 

Torque 
Rating 
(in-lbs) 

Max 
Speed 
Rating 
(RPM) 

Max bore 
Capacity 

(in) 
Selection 

Main Hoist 30 1,800 3.375 2,100 2 6,150 3,300 3.625 OK 

Aux Hoist 3 1,750 2.000 216 2 4,125 3,300 2.125 OK 

Bridge NA NA NA NA NA NA NA NA NA 

Trolley 1.5 1,800 1.125 92 1.75 4,125 3,300 2.125 OK 

Notes:  1. Service factor for drives are given by the coupling manufacturing.  

 2. Max shaft diameter refers to the larger shaft in the connection 

 3. NA cells those are not applicable. 

laurel.stairs
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Drum Barrel Couplings (provide one for each hoist as applicable) 

Load to be Lifted, Q (lbs) 67,450 Hoist Tackle Reduction, ir 4 

Hoist Weight, G (lbs) 2,250 Operating factor, K1 1.6 

Drum and Cable Weight, w (lbs) 3150 Drum and Hoist Efficiency, K2 0.95 

Motor Power, Pi (HP) 40 Rope to Coupling Distance, b (in) 16 

Hoist Rated Speed Vr (fpm)  16 Drum Length, l (in) 48 

Drum Turning Rate, n (rpm) 8 Gearbox Output Shaft Length, d (in) 8 

Drum Diameter, D (in) 32 Coupling Compensation Factor, C 3.7 

1. Calculation of Nominal Transmission Torque T (lb-ft) 

Transmission torque T in ft-lbs based on installed power Pi is calculated by the formula  

n

KP
T i 1..252,5
   =  

8
)6.1).(40.(252,5

  =  42,016 ft-lbs 

Preselected coupling size maximum torque rating TN = 51,629 ft-lbs higher than the torque calculated by 
means of installed power above.   

Selection OK 

2. Calculation of Radial Load F to be withstood by the Coupling: 

2
1. w

l

b
FF p 














    =  

2
150,3

48
161.344,18 














    =  13,804 lbs 

   
 Where Fp = the static pull of the drum including efficiencies 
 
The preselected coupling size withstands a radial load Fr= 25,850 lbs, higher than 13,804 lbs. 
Selection OK 

Corrected Radial Load FA (Optional) 

Let’s suppose that the calculated radial load F turns out to be 30,000 lbs, higher than manufacture 
preliminary selection data Fr= 25,850 lbs. In this case, it is possible to make a second check by means of 
the corrected radial load FA, prior to selecting a larger coupling size. 

  ).(CTTFF NrA    =    )7.3.(678,11736,15852,25    =  40,866 lbs 

The coupling could withstand a radial load of up to 40,866 lbs > 30,000 lbs. 

Selection OK 

3. Geometric check of gearbox shaft: 

According to the manufacture data, dmax = 8.5 inches > 8.0 inches (existing shaft diameter).  Selection OK 

laurel.stairs
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N. Electrical Calculations 

 
See following pages for examples of electrical calculations. 
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Bridge Drive Horsepower

The bridge acceleration factor (Ka) is calculated according to CMAA #70 
5.2.9.1.2.1

2000aCr Nrf + ( gE ) ( NF
)Ka =

 33000Kt     
= 0.0007

Where f = Rolling friction for 8” wheels 
CMAA 70, Table 5.2.9.1.2-D 

= 16 lbs/ ton

 a = Average acceleration 
CMAA 70, Table 5.2.9.1.2-A 

= 0.25 ft / s2

 Cr = Rotational inertia factor 
CMAA 70, 5.2.9.1.2.1 

= 1.083  

 g = Gravity constant  32.2 ft / s2

 E = Mechanical efficiency (Mfg. data) = 0.93  
 Kt = Equivalent steady state torque  

relative to rated motor torque 
CMAA 70, Table 5.2.9.1.2-C 

= 1.5  

 Nr/NF   = 1  
 Nr = Rated speed of motor in rpm at  

full load 
   

 NF = Free running rpm of motor when 
driving at speed V 

   

Required bridge motor horsepower is calculated according to CMAA #70, 
5.2.8.1.1

HP = KaWVKS = 0.21 hp

Where W = 2(EL BRIDGE, CASE 3) +TRL = 13.5 tons
 EL BRIDGE, CASE 3  Load Combination, Case 3  6.32 tons
 TRL = Bridge end truck weight = 0.9 tons
 V = Rated drive speed in ft/min. = 21 fpm 
 KS = Service factor 

CMAA 70, Table 5.2.9.1.2-E
= 1.1  

The bridge motor drive uses a single 0.25 hp motor which exceeds the required 
horsepower needed to move the bridge crane. 

Traverse Motor Horsepower

Worst Case Scenario
(Assumption)

laurel.stairs
Typewritten Text
N-3



Job#: 2415 

Date: 5-Jun-09 

File: 2415-Calculations 

HECO Pacific Mfg. Inc.
1510 Pacific Street 

Union City, CA  94587 
510-487-1155 Ph 
510-487-4466 Fax By: D. Chew 

Filename: 2415-Calculations HECO Pacific Mfg. 
CONFIDENTIAL

Page 34 of 112 

Hoist Motor

From CMAA #70, 5.2.9.1.1.1,

W(V)Required Hoist Mechanical HP = 33000[(EG)N(ES)M

Where W = Weight to be lifted by hoist 
rope system 

= 10,150 lbs 

 V = Hoist Lift Speed  = 21 fpm 
 EG = Efficiency per gear reduction = 0.97 

CMAA 70, Table
5.2.9.1.1.1-1

 ES = Rope system efficiency per 
rotating sheave 

= 0.99 
CMAA 70, Table
5.2.9.1.1.1-1

 N = Number of gear reduction = 3 
Horsburgh-Scott 80T

 M = Number of rotating sheaves 
Between the drum and equalizer 
passed over by each part of the 
moving rope attached to the drum

= 1  

10,150 lbs (21 fpm) Required Hoist Mechanical HP = 33000[(0.97)3(0.99)1 = 7.15 HP

From CMAA #70, 5.2.9.1.1.2,

Required Hoist Motor HP = Required Hoist Mechanical HP (KC)

Where KC = Control factor, which is a correction 
value that accounts for the effects 
the control has on motor torque and
speed

= 1 

Required Hoist Motor HP = 7.15 HP

The proposed hoist motor is rated as 7.5 HP. 

63000HP 63000 (7.5)THOIST MOTOR = RPM = 1800 = 263 in-lbs

laurel.stairs
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Overcurrent calculations
for each applicable device
with NEC references cited

OVERCURRENT PROTECTIVE DEVICE CALCULATIONS

N-6



Submittal Guide 
August 2010 

iii. Conduit fill 
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NEC Articles Cited
with Snapshot of
Tables from Chapter 9
provided

Information provided includes:
* Conduit run referenced
* Quantity and type of conductors
* Calculations shown to determine cross-
sectional areas of specified conductors
* Total area calculated, then compared to
Table 1 from NEC per total quantity of
conductors to determine % allowable fill
* Chapter 9 conduit-specific Article Tables
consulted for correct size

CONDUIT FILL CALCULATION SUBMITTALS
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iv. Protective device coordination study 

N-9 



PROTECTIVE DEVICE COORDINATION STUDY EXAMPLE 
 
 

 

 
 
 

 Characteristic curve information is available from all protective device 
manufacturers. 

 
 Coordination study software is available, but typical studies can be hand-drawn 

provided that scales are kept consistent and accurate. 
 

 Coordination of protective devices is accepted when the study provides proof that, 
given an overcurrent situation, only the intended unit will be removed from 
service, and that no other upstream equipment will be affected. 

Characteristic 
Curves of 
Applicable 
Protective 
Devices 

Comparison of 
current over 
time shows no 
overlap in 
protective 
devices, and is 
considered 
coordinated 

laurel.stairs
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v. Lighting 
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0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

29.9 39.3 43.0 38.8 35.2 36.5 41.9 47.9 43.8 38.7 36.5 40.1 45.7 47.2 41.7 37.4 38.3 43.4 49.2 44.9 39.5 37.2 40.8 46.3 47.7 42.2 37.7 38.5 43.5 49.2 44.8 39.4 37.0 40.4 45.8 47.1 41.5 37.0 37.7 42.5 48.0 43.4 37.6 34.8 37.6 42.0 41.4 32.4

32.1 43.1 46.2 40.6 33.9 35.8 44.0 49.7 46.3 38.6 35.2 40.7 48.3 49.6 43.1 36.0 37.6 45.5 51.0 47.4 39.4 35.9 41.4 48.9 50.1 43.5 36.3 37.8 45.6 51.0 47.3 39.3 35.6 41.0 48.4 49.5 42.9 35.6 36.9 44.6 49.8 45.9 37.6 33.6 38.6 45.3 44.9 35.4

30.9 43.8 45.9 37.6 27.6 29.6 41.2 47.7 44.3 33.2 28.4 36.3 46.9 48.2 39.5 29.5 31.3 42.7 48.9 45.4 34.0 29.2 37.0 47.4 48.7 40.0 29.8 31.5 42.8 48.9 45.3 33.9 28.9 36.6 47.0 48.1 39.3 29.1 30.6 41.8 47.7 43.9 32.2 27.0 34.7 44.8 45.3 34.7

32.1 43.1 46.2 40.6 33.9 35.8 44.0 49.7 46.3 38.6 35.2 40.7 48.3 49.6 43.1 36.0 37.6 45.5 51.0 47.4 39.4 35.9 41.4 48.9 50.1 43.5 36.3 37.8 45.6 51.0 47.3 39.3 35.6 41.0 48.4 49.5 42.9 35.6 36.9 44.6 49.8 45.9 37.6 33.6 38.6 45.3 44.9 35.4

29.9 39.3 43.0 38.8 35.2 36.5 41.9 47.9 43.8 38.7 36.5 40.1 45.7 47.2 41.7 37.4 38.3 43.4 49.2 44.9 39.5 37.2 40.8 46.3 47.7 42.2 37.7 38.5 43.5 49.2 44.8 39.4 37.0 40.4 45.8 47.1 41.5 37.0 37.7 42.5 48.0 43.4 37.6 34.8 37.6 42.0 41.4 32.4

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

30

30 30

Luminaire Schedule

Luminaire Location Summary
LumNo Label X Y

Symbol Qty

Z
1 Q1000PMF 4.5

Calculation Summary
Label

Description

0 40
2 Q1000PMF 15.5 0

CalcType

Lumens

40
3 Q1000PMF 26.5

Units Avg Max

LLF

0 40
4 Q1000PMF 37.5 0

Min Max/Min

40
5 Q1000PMF 48.5 0 40

CalcPts Illuminance Fc 41.07

9

6 Q1000PMF

51.0 27.0 1.89

PHOENIX PRODUCTS MRS64/1000 MEDIUM FLOOD 23144

59.5 0 40
7 Q1000PMF 70.5 0

0.700

40
8 Q1000PMF 81.5 0 40
9 Q1000PMF 92.5 0 40

Appropriate
Light Loss
Factor chosen

For this example,
40 foot-candles
(Fc) were desired.
With the chosen
lamp size, an
average of 41.07
Fc has been met.

Typical diagram of
affected area
showing proposed
layout to provide
symmetrical light
distribution
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O. Hook & Nut Non-Destructive Test (NDT) Report 

 
Please see the following pages for samples NDT report information. 

O-1 



Navy message on acceptable Hook NDT practice: 
 
Subject: Crane Hook and Nut NDT Quality Assurance Requirements 
 
Ref A: NAVFAC P-307 
 
Date: June 1, 2003 
 
1. Ref A, Appendix E, Paragraph 1.4.4 provides nondestructive test (NDT) quality 

assurance requirements for hooks, retaining nuts, and/or eye pins.  These 
assurance requirements include provisions that the commercial NDT vendor supply 
a letter certifying that the vendor meets the requirements of ASTM E-543 and that 
the vendor develop and submit for review, procedures that are specific to the types, 
shapes and sizes of the parts being examined.  For the magnetic particle inspection 
(MT) method, the procedures shall adequately describe the orientation of the hook, 
nut, or pin with the magnetizing equipment. 

 
 Additionally, the procedures shall be reviewed by a Level III Examiner who is 

independent of the vendor and is certified in the applicable NDT method. 
 
2. NCC has received letters of compliance to ASTM E-543 and MT procedures from 

two hook manufacturers.  The manufacturers are the Crosby Group and Gunnebo 
Johnson.  NCC has had the MT procedures reviewed by an independent Level III 
Examiner and the procedures have been found to be in agreement with Ref A 
requirements.  NCC will retain this documentation in accordance with Ref A. 

 
3. Activities that receive hooks and hook nuts with initial NDT reports from the Crosby 

Group or Gunnebo Johnson are not required to obtain letters of conformance or MT 
procedures from these vendors since these documents are retained by NCC.  
Activities are required to retain hook and hook nut NDT reports in the equipment 
history file in accordance with Ref A.  Initial NDT reports received from Crosby or 
Gunnebo Johnson, subsequent to the issuance of this message, shall specifically 
reference the applicable Control Procedure No. 0120, revision 16 and Technique 
Sheet No. 319N, Rev 1.  For Gunnebo Johnson, the NDT report shall reference 
Gunnebo Johnson Quality System Procedure QSP-69, Revision A. 

 
4. When NDT of the hook is required, activities are reminded that purchase orders or 

contracts should clearly state that the NDT of hooks and hook nuts shall be in 
accordance with Ref A.  Crosby and Gunnebo Johnson have indicated that the 
applicable MT procedures will only be invoked when NDT in accordance with Ref A 
is specified on the purchase order or contract. 

 
5. NCC will contact other hook vendors and invite them to submit NDT procedures for 

approval to the requirements of Ref A.  Any questions concerning NDT quality 
assurance requirements should be directed to NCC. 
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2 
918 834 9447 P.10/11CROSBY 'GROUP 

GLOBE .X-RAY SERVICES, INC . 
. ' . ' 

. TULSA, OKLAHOMA 74132 _8441 SOUTH UNION 

POI'Servlces Qf In'ormatlon 
Pertaining To: NDE SERVICES & .SCHEOULING . 

HDE LEVEL IIfSERVICES & SCHOOL FOR LEVEL II 
eonlecl: OAVIOPOlTER.LEVEL.1II 

TONV OZMUN, LEveL III . 
PHC)NE.~ ('18) 446-'696 FA~: (1iI18) 4464314 

Date: 10·.'21-02 

Rcvic:w fur approval: . 	 The Crosby tirolll') 
Magnetic PaniclcPrcJcedul'e O)20~ Rev, 1~ 
With i1ltw.:h~d technjque for 319N. :UON..n2~ Style H()ilit 
'liooks 

Compliance Requirements;' . NAVSEA 'J' ~)074·,\S..GIB..Ol 01271 
. Mil"Sld·203S AcCtl)Ulnce 

___Not Apprl')v~d 

ASNTLevel JlI~~~' .... 
David Potte,' ASNT MM-l RSS 

• 	 ULTRASONIC: GAMMA-BAY. COBOCr, X':RAV;PENfn'FiANT. . 
FAA C~2R1S31(. HEqUM TESTING; T GAUGE•.HARONESS TESTING. OPTIC~L EMISSIONS . 

. ·poslTlve MATEFtIALlDENTIFlCATION, LEVa:. UISERVICES, .MiNT Ll!VEL II NOE SCHOOL, MAGH!TI.e PARTICLE .. 
, '. 	 '" 

'_.', ',' 

., ." ;;:.;_ ... 	 .. ;....-.;....­...;.;. 	 •.-.....:.-------_._._...,.:. .....;..---.;.....------...----~--
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P. Wire Rope Certificate 

 
Please see the following page for an example of this item. 

P-1 



 Generic 
 Wire Rope  

                                                                             Co.      

456 Wire Way 
Portsmouth, VA 23709 
Phone: 555-897-1212 

Fax: 555-897-1213 

09/07/2008

Crane Parts Manufacturers     
123 Crane Center Way 
Portsmouth, VA 23709 

Contract Number:  NXXXXX-XX-X-XXXX 
Job Location:   Anytown, US 
Crane Serial Number: XX-XXXXX 
CDRL:   XXXX 

      Joe Generic      n  
        Joe Generic 
   Customer Service 

Required
identifying
information.

Signature of
responsible
person.

Required
information.
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Q. Periodic Overload Test Certificate 

 
Please see the following page for an example of this item. 

Q-1 



                      
                 Crane Parts  
                    Manufacturers 

123 Crane Center Way, Portsmouth, VA 23709 
Phone (555) 123-4567  Fax (555) 123-5678 

Navy Contract No.:  NXXXX-XX-X-XXXX D.O. XXXX 
Crane Serial No.: XX-XXXX
Location: Shipyard ABC, Anytown, US 
CDRL:     XXXX 

Certification of Period Load Testing

     Bill Smith        5/25/10
Bill Smith        Date 
Quality Assurance Manager 

Required
identifying
information.

Required
statement of load
test effects.

Required signature
of responsible
person.
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R. Crane Runway Rail Certificate & Survey 

 
Please see the following pages for a sample Runway Rail Certification and 
survey. 

R-1 



                      
                 Crane Parts  
                    Manufacturers 

123 Crane Center Way, Portsmouth, VA 23709 
Phone (555) 123-4567  Fax (555) 123-5678 

2 – 19- 10  
_________________  
  Date 

Contract No.:   NXXXX-XX-X-XXXX 
Job Location:  Shipyard ABC 
Crane Serial No.: XX-XXXXX 

Certification of Rail Survey - CDRL –    XXXX 
                     CDRL # 

Crane Parts Manufacturers (CPM) has reviewed the runway survey provided by the Navy Crane Center for the 
Naval Shipyard Building ABC.  The span, straightness and rail elevation are all within the tolerances provided 
within CMAA #70.  The rail to rail elevation exceeds the CMAA #70 tolerance at one point by 1/6”.   

CPM concludes that the rail is not in compliance with CMAA #70 runway standards.  The new crane furnished 
under this contract will perform on this runway without any corrections to the runway. 

Jane Smith           
  Signature 

     Vice President           
  Title 

Required
identifying
information.

Required signature
of responsible
person.

R-2



Rail Survey for Crane 123 in Building ABCD 

 
 

Crane Span 

Span (L) Allowable

Nominal  

Span 
Difference 

L>100' 

Rate of 
Change 

Allowable 
Rate of 
Change 

Column 
Line 

672 in in 0.375 in in 1/4" in 20' 
D6/E6 672.00 0.00       
D7/E7 672.15 0.15   -0.15   
D8/E8 672.30 0.30   -0.15   
D9/E9 672.25 0.25   0.05   

D10/E10 672.15 0.15   0.10   
D11/E11 672.38 0.38 EXCEED -0.23   
D12/E12 672.12 0.12   0.26 EXCEED 
D13/E13 672.15 0.15   -0.03   
D14/E14 672.35 0.35   -0.20   
D15/E15 672.13 0.13   0.22   
D16/E16 672.00 0.00   0.13   

 
Rail-to-Rail Elevation 

Allowable Elevation 
Difference (D) L>100' 

Rate of 
Change 

Allowable 
Rate of 
Change 

Column 
Line 

in 0.375 in in 1/4" in 20' 
D6/E6 0.25       
D7/E7 0.36   -0.11   
D8/E8 0.15   0.21   
D9/E9 0.4 EXCEED -0.25   

D10/E10 0.25   0.15   
D11/E11 0.15   0.1   
D12/E12 0   0.15   
D13/E13 0.1   -0.1   
D14/E14 0.25   -0.15   
D15/E15 0.38 EXCEED -0.13   
D16/E16 0.15   0.23   
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Straightness 

Allowable 
Rate of 
Change 

Allowable 
Rate of 
Change 

Column 
Line 

Straightness 0.375 in in 1/4" in 20' 
D6 0.15       
D7 -0.15   0.30 EXCEED 
D8 0.10   -0.25   
D9 0.15   -0.05   
D10 0.05   0.10   
D11 0   0.05   
D12 -0.10   0.10   
D13 -0.05   -0.05   
D14 -0.10   0.05   
D15 0.10   -0.20   
D16 0.15   -0.05   

 
Straightness 

Allowable 
Rate of 
Change 

Allowable 
Rate of 
Change 

Column 
Line 

Straightness 0.375 in in 1/4" in 20' 
E6 0.10       
E7 0.05   0.05   
E8 0.10   -0.05   
E9 0.15   -0.05   

E10 0.05   0.10   
E11 0   0.05   
E12 -0.10   0.10   
E13 -0.05   -0.05   
E14 0.05   -0.10   
E15 0.15   -0.10   
E16 0.2   -0.05   
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Elevation 

Allowable 
Rate of 
Change 

Allowable 
Rate of 
Change 

Column 
Line 

Elevation 0.375 in in 1/4" in 20' 
D6 0.15       
D7 -0.15   0.30 EXCEED 
D8 0.10   -0.25   
D9 0.15   -0.05   

D10 0.05   0.10   
D11 0   0.05   
D12 -0.10   0.10   
D13 -0.05   -0.05   
D14 -0.10   0.05   
D15 0.10   -0.20   
D16 0.15   -0.05   

 
Elevation 

Allowable 
Rate of 
Change 

Allowable 
Rate of 
Change 

Column 
Line 

Elevation 0.375 in in 1/4" in 20' 
E6 0.10       
E7 0.05   0.05   
E8 0.10   -0.05   
E9 0.15   -0.05   

E10 0.05   0.10   
E11 0   0.05   
E12 -0.10   0.10   
E13 -0.05   -0.05   
E14 0.05   -0.10   
E15 0.15   -0.10   
E16 0.2   -0.05   
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S. Hazardous Material Certificate 

 
Please see the following page for a sample Hazardous Material Certificate. 

S-1 



Approved By: Jane Smith
Title: Vice President

123 Crane Center Way, Portsmouth, VA 23709 
Phone (555) 123-4567  Fax (555) 123-5678 

Statement must
include all
hazardous material
listed in
specification.

Required
identifying
information.

Required signature
of responsible
person.

S-2
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T. Loss of Power Certificate 

 
Please see the following page to find a sample Loss of Power Test Certificate. 

T-1 



                      
                 Crane Parts  
                    Manufacturers 

123 Crane Center Way, Portsmouth, VA 23709 
Phone (555) 123-4567  Fax (555) 123-5678 

2 – 19- 10  

Contract No.:  NXXXX-XX-X-XXXX 
Job Location:  Anytown, US 
Crane Serial No.: XX-XXXX 

Certification of Loss of Power Test - CDRL – XXXX 

Dear NAVCRANECEN,  

A sudden loss of power to the crane such as an emergency stop condition will not have detrimental effects to the 
crane.

Jane Smith

Jane Smith 
Vice President  

Required idenifying
information.

Required signature
of responsible
person.
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U. Coupling Alignments Certificate 

 
Please see the following pages for sample Coupling Alignment Certificates. 

U-1 



Contract Number: __________________ Crane Manufacturer: ______________________ 
Crane Capacity: __________ Crane Serial Number: ______________
��������	
����




















��������������















 �

Shaft/Coupling Alignment Data Sheet 

Equipment (check one): Main Hoist Drive Aux Hoist Drive 

Coupling Manufacture: _________________________________ 

Coupling Type:______________________ Coupling Size: _________________________ 

Manufacturer Maximum Allowable Misalignment: Parallel: _______ (in.) Angular: _______ (in.) 

Alignment Method: _______________________________________ 

A. Machine Setup: 

1. ______ in. 

2. ______ in. 

3. ______ in. 

4. ______ in. 

B. Coupling Alignment Record: 

Actual: __________ __________ __________ __________ 

C. Soft Foot Correction (Shimming) Record:  

 NA (maximum 0.001� allowable) 

1. ______ in. 

2. ______ in. 

3. ______ in. 

4. ______ in. 

Alignment Verified by: ______________________________________  Date: __________ 

Navy Crane Center Form 09-001 Coupling Data Sheet (July 2009 )
U-2

Required
identifying
information.

Required signature
of responsible
person.

Standard Shaft Alignment Record



Contract Number: ____________________ Crane Manufacturer: ____________________ 

Crane Capacity: __________     Crane Serial Number: ______________ 

��������	
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���������
















Alignment Verified by: ______________________________________   Date: __________ 
 

Shaft/Coupling Alignment Data Sheet 

Equipment (check one):  Main Hoist Drive          Aux Hoist Drive   

Coupling Manufacturer: _________________________________  

Coupling Type:______________________  Coupling Size: _________________________ 

Manufacturer Maximum Allowable Misalignment: Parallel: _______ (in.) Angular: _______ (in.) 

Alignment Method: _______________________________________ 

 

 

 

A.  Machine Setup: 

1. ______ in. 

         2. ______ in. 

         3. ______ in. 

         4. ______ in. 

          

 
 

 
 
 
 
B.  Coupling Alignment Record: 

 

 
         

Actual:       __________         __________        __________           __________ 
 

 
 
 
 

Navy Crane Center Form 09-001 Coupling Data Sheet (July 2009) ������������
 

U-3

Required
identifying
information.

Required signature of responsible
person.

Shipyard Shaft Alignment Record



Contract Number: ____________________ Crane Manufacturer: ____________________ 

Crane Capacity: __________     Crane Serial Number: ______________ 

 ��������	
����






















���������
















Alignment Verified by: ______________________________________   Date: __________ 
 

Navy Crane Center Form 09-001 Coupling Data Sheet (July 2009) �����������
 

 
 
 
 
 
C. Hold Down Bolt – Torque Values 
 

Driver Driven 
Bolt # Bolt Size Torque value Bolt # Bolt Size Torque Value 

1   5   
2   6   
3   7   
4   8   

 
Shims: Start with 0.100” under each foot.  Remove any carbon steel, brass, cracked, bent, folded, 
rusted, hand cut or otherwise defective shims.  No more than three shims should be placed under 
each foot, unless correcting for soft foot. 
 
 
 
 
 
 
 
D.  Soft Foot Correction (Shimming) Record:  

    NA (maximum 0.001� allowable) 
 

 

1. ______ in. 

2. ______ in. 

3. ______ in. 

4. ______ in. 
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V. Hook Proof Test Certificate 

 
Please see the following page for a sample Hook Proof Test Certificate. 

V-1 



April 30, 2010 

Crane Parts Manufacturers 
123 Crane Center Way 
Portsmouth, VA 23709 

INSPECTION REPORT

Contract No.:   NXXXX-XX-X-XXXX 
Job Loacation:  Facility, Anytown, US 
Crane Serial No.: XX-XXXX 
CDRL:   XXXX 

On April 23, 2010, International Hook Corp.’s Physical Testing Department received one (1) 20 
ton crane hook and nut assembly identified as S/N 095030 H & N for proof load testing per 
ASME B30.10-2005 at two (2) times the rated load.  The samples were tested using our Baldwin 
300,000 pound testing machine NDT Control 332. 

Following are the results: 

Jean-Pierre Vincent      
Jean-Pierre Vincent 
Laboratory Supervisor 

811 Hook Pkwy 
Anytown, US 99999 

Required
identifying
information.

Required signature
of responsible
person.

Required statement that
testing meets ASME
B30.10.

Test load Test duration Lack of deformationRequired information:
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W. Welding Certification 

 
Please see the following page for a sample welding certification. 

W-1 



                      
                 Crane Parts  
                    Manufacturers 

123 Crane Center Way, Portsmouth, VA 23709 
Phone (555) 123-4567  Fax (555) 123-5678 

July 16, 2010 

Navy Contract No.: NXXXX-XX-X-XXXX 
CDRL:  XXXX 
Crane Serial No.: XX-XXXX 
Crane Location: Navy Facility, Anytown, US 

WELDING CERTIFICATIONS

We certify that all welders, welding operators, weld inspector(s) and welding procedure 
(qualification) meet the requirements of AWS D 14.1 for all work performed in 
manufacturing this crane. 

We certify that all welders, welding operators, weld inspector(s), and welding procedure 
(qualification) meet the requirements of AWS D 1.1 and for all work performed in 
installing/welding parts supporting the crane at/to building interfaces. 

 Jane Smith             07/12/2010
Jane Smith      Date 
Vice President 

Required
identifying
information.

Statements of
meeting required
standards.

Required signature
of responsible
person.
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X. PE Design Review Certificate 

 
Please see the following page for a sample letter from a Professional Engineer 
regarding design review of drawings. 

 

X-1 



Jenny Jones 
Professional Engineer 

123 PE Pkwy                       Phone: 555-899-1010
Portsmouth, VA 23709           Fax: 555-899-1011 

           Email: jjones@eng.net

May 25, 2010 

Crane Parts Manufacturers 
123 Crane Center Way 
Portsmouth, VA 23709 

Attn: Jane Smith 

Subject: NCC Job # NXXXX-XX-X-XXXX 
  Job Location:  Anytown, US 
  Crane Serial #: XX-XXXX 
  CDRL: XXXX 

This letter is to certify that I have reviewed drawings D3458 – D3472.  I believe these 
documents follow sound practices consistent with standard engineering and design 
methods.

Jenny Jones 

Jenny Jones 
Registered Professional Engineer 
State of Virginia 
License No. XXXXXX 

Required
identifying
information.

Required signature
and licensure
information.

Required
statement of
review.
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Y. Hoist Machinery Certificate 

 
Please find an example of this item on the following page. 

Y-1 



                      
                 Crane Parts  
                    Manufacturers 

123 Crane Center Way, Portsmouth, VA 23709 
Phone (555) 123-4567  Fax (555) 123-5678 

May 25, 2010 

Certification of Design 

Navy Contract No.: NXXXXX-XX-X-XXXX DO XXXX  

Subject:  One 15 Metric Ton Hoist Brakes Certification  
  Shipyard ABC, Norfolk, VA  
  Ref. Crane #28   
  Crane Serial #: XX-XXXX 
  CDRL: XXXX 

Crane Parts Manufacturers (CPM) will certify that the hoist machinery is capable of 
withstanding the simultaneous setting of both hoist brakes with or without load.

Sincerely,

Bill Smith 

Bill Smith 
Quality Assurance Manager 

Required
identifying
information.

Required signature
of responsible
person.

Required
statement that
hoist machinery
meets
requirements.
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Z. Crane Installation Plan 

 
Please see the following pages for a sample crane installation plan. 

Z-1 



MAINLINE
SIDE

G

13 14 15 16

K

PREFACE:

BEFORE ANY WORK IS PERFORMED, CRANE TECHNOLOGIES WILL BRIEF ALL 
WORKERS ON THE MANDATORY SITE SAFETY PLAN AND REGULATIONS.  THIS 
WILL INCLUDE, BUT NOT BE LIMITED TO:

- EMERGENCY EXITS AND ROUTES
- PROPER SAFETY GEAR (PPE)
- WORK AREA (MARKING AREAS AS NEEDED)
- OPERATION OF EQUIPMENT
- REVIEW OF SITE SAFETY REGULATIONS AND RESPONSIBILITIES

- THIS PLAN SHALL DISCUSS AND LAY OUT THE WORK NECESSARY TO INSTALL (1) 
10 TON CRANE.

- THE LIFT DIRECTOR SHALL ISSUE ALL INSTRUCTIONS TO THE WORKERS AND 
OPERATORS USING BOTH VERBAL AND HAND SIGNALS AS IS NECESSARY.  THE 
SPEED OF THE EQUIPMENT SHALL BE WHAT IS PRACTICAL TO ENSURE A MINIMUM 
OF SWING AND SHIFTING OF THE LOAD BEING HANDLED.  THE USE OF GUIDE 
ROPES AND THEIR PLACEMENT SHALL BE AT THE LIFT DIRECTORS DISCRETION 
PER THE DETAILED LIFT PLAN.  IF THERE IS CAUSE FOR MODIFICATION OF THE 
APPROVED LIFT PLAN, NCC CONCURRENCE SHALL BE REQUIRED BEFORE 
COMMENCING WORK.

- BEFORE ANY WORK BEGINS, THE LIFT DIRECTOR SHALL REVIEW AND ENFORCE 
THE SUPPLIED APP ELECTRICAL TAGOUT AND CLEARANCE PROCEDURES, AS 
WELL AS THE LOCAL FACILITY TAGOUT AND CLEARANCE PROCEDURES.  THE 
SHUT-DOWN OF CRANE RUNWAY ELECTRIFICATION SHALL BE COORDINATED 
WITH FACILITY PERSONNEL.

MATERIAL LIST:

* THIS LIST SHALL BE MODIFIED AS NEW EQUIPMENT NEEDS BECOME KNOWN

(1) - BRODERSON IC-200-2E 15 TON OR EQUAL
(4) - 10,000 LB SWIVEL HOIST RING (TORQUE = 230 FT-LBS)
(1) - 15,000 LB SWIVEL HOIST RING (TORQUE = 470 FT-LBS)
(2) - Ø3/8" GR.100 X 12' CHAIN W/ GRAB HOOKS
(2) - 3 TON LEVER HOIST (MINIMUM OF 2 PCS)
(1) - GANGBOX W/ VARIOUS HANDTOOLS AND RIGGING EQUIPMENT

MOBILE CRANE:
BRODERSON IC-200-2E 15 TON

IDLE GIRDER

DRIVE GIRDER

NORTH ENDTRUCK

SOUTH ENDTRUCK

TROLLEY

48
'-4

" S
P

A
N

7

A

8

N3258A-04-D-1900

DELIVERY ORDER:  0013

09-5030 700

BRS

CRANE TECHNOLOGIES GROUP
1954 ROCHESTER INDUSTRIAL DRIVE

ROCHESTER HILLS, MI 48309

CONTRACT NUMBER:

DRAWING INFORMATION

CONTRACTOR'S DRAWING NUMBER:

6 5 4 3

PROFESSIONAL ENGINEER'S SEAL:

SUPV. ENGR:

CHECKED:

DESIGNED:

10 TON OET CRANE

MARINE CORPS BASE
CAMP PENDLETON, CALIFORNIA

09-5030 700

INSTALLATION PLAN

700D
AS NOTEDSCALE:

2

VEHICLE RADIO REPAIR FACILITY
BUILDING P-003

GROUP  NO.

5/21/10

SIZE

DATE

NCC DWG NO.

-
1  OF  1

1
SHEET

REV

A

NAVAL FACILITIES ENGINEERING COMMAND

NAVY CRANE CENTER
NORFOLK

DEPARTMENT OF THE NAVY

VIRGINIA

7

B

C

D

8
ZONE

6 5 4 3

B

C

D

2

INITIAL--

REV

REVISIONS

DESCRIPTION

1

3/18/10

DATE

BRS

APPROVED

TRUCK BED

laurel.stairs
Typewritten Text
Z-2

samantha.iivari
Text Box
CONTRACTOR WILL BRIEF ALL



24'-31
2" 24'-111

2"

9 1
16"615

16"

23'-103
8" 25'-45

8"

IDLE GIRDER: 8,722 LBS
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INSTRUCTIONS

1)     The lift director shall instruct the mobile crane operator 
to position the equipment as shown in the plan details.  Crane 
boom must be located between trusses before proceeding.

2)     The lift director shall direct the workers to install the 
rigging on the first endtruck as shown in the plan Detail A.

3)     The crane operator shall maneuver the block over the 
rigging.  The workers shall attach the rigging to the mobile 
crane as shown in the plan details.

4)     The operator shall raise the endtruck to the runway level 
while maintaining clearance with trusses and other 
obstructions.  The workers shall use guide ropes during this 
process to control the motion of the endtruck while being 
lifted.  The quantity and placement of the guide ropes shall be 
at the lift director's discretion.

5)     The operator shall maneuver the endtruck over the 
runway.  Once the bridge wheels are aligned with the runway 
rail, the operator shall slowly lower the endtruck until it is 
resting on the runway rail.

6)     Once the load is resting on the rail, the workers shall 
secure the endtruck to the runway using a lever hoist and 
angle as shown in detail B. When secure, remove the rigging 
to the mobile crane.  The operator shall return the mobile 
crane to floor level for and prepare for the next pick.

7)     Repeat steps 1-6 for the second endtruck.

MAX LIFTED LOAD
- MAX LIFTED LOAD BASED ON CONFIGURATIONS / LIMITS FOR  BRODERSON IC-200-2E:
          - 30' BOOM
          - 12 FT LOAD RADIUS
          - 65° BOOM ANGLE
          - MAX LIFTED LOAD ON RUBBER 8,100 LBS

- MAX LIFTED LOAD BASED ON RIGGING CONFIGURATION
          - 15,000# HOIST RING:  15,000 LBS MAX LIFTED LOAD

- ENDTRUCK WEIGHT MUST BE UNDER THE 8,100 LB LIMIT BEFORE PROCEEDING WITH FULL LIFT

- ENDTRUCK WEIGHT (INCLUDING RIGGING) - 1,602 LBS

29'-9"

10'-35
8"

SOUTH NORTH

DETAIL A

SEE DETAIL A FOR 
ENDTRUCK RIGGING
DETAILS

SEE DETAIL A FOR 
ENDTRUCK RIGGING
DETAILS

30'-10 1
16"

65°

1'-0"

10'-35
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1'-01
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29'-9"

30'-10 1
16"

65°

MOBILE CRANE BLOCK 15,000# SWIVEL
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TORQUE (470 FT-LBS)
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INSTRUCTIONS

8)     The lift director shall instruct the mobile crane operator 
to position the equipment as shown in the plan Detail C.

9)     The lift director shall direct the workers to install the 
rigging on the idle girder as shown in the plan details.  The 
rigging shall be installed such that the chain is not bound up 
on itself or caught on any other obstacles.  Verify that the 
chain does not have any twists before proceeding.

10)     The crane operator shall maneuver the block over the 
rigging.  The workers shall attach the rigging to the mobile 
crane as shown in the plan details.

11)     Once the rigging is set, the lift director shall perform a 
test pick.  If the lift is deemed to be unsatisfactory, the lift 
director shall instruct the operator to lower the idle girder 
back to floor level.

12)     The lift director shall perform test picks and 
re-adjustments of the rigging until a satisfactory pick is 
achieved.  A satisfactory pick is when one end of the girder 
does not dip down more than one foot from level.

13)     Once the pick is satisfactory, the operator shall raise 
the idle girder to the runway level.  The workers shall use 
guide ropes during this process to control the motion of the 
idle girder while being lifted.  The quantity and placement of 
the guide ropes shall be at the lift director's discretion.

14)     The operator shall maneuver the idle girder over the 
endtrucks.  Once the girder is positioned over the endtrucks, 
the operator shall slowly lower the idle girder until it is resting 
on the endtrucks.

15)     Once the load is resting on the endtrucks, the workers 
shall secure the idle girder to the endtrucks.  Remove the 
rigging from the idle girder, lever hoist and angle from 
endtrucks.  The operator shall return the mobile crane to floor 
level for and prepare for the next pick.

MAX LIFTED LOAD
- MAX LIFTED LOAD BASED ON CONFIGURATIONS / LIMITS FOR  BRODERSON IC-200-2E:
          - 30' BOOM
          - 8 FT LOAD RADIUS
          - 70° BOOM ANGLE
          - MAX LIFTED LOAD ON OUTRIGGERS 24,000 LBS

- MAX LIFTED LOAD BASED ON RIGGING CONFIGURATION
          - USING Ø3/8" GR. 100 LIFTING CHAIN:  14,098 LBS MAX LIFTED LOAD

- IDLE GIRDER WEIGHT MUST BE UNDER THE 14,098 LB LIMIT BEFORE PROCEEDING WITH FULL LIFT

- IDLE GIRDER WEIGHT (INCLUDING RIGGING) - 8,722 LBS

MOBILE CRANE BLOCK

10,000# SWIVEL
HOIST RING(x4)
TORQUE (230 FT-LBS)
(SEE HARDPOINT#2
DRAWING)

ENDLESS 2-LEG (x2)
3/8" GR. 100 CHAIN W/ GRAB HOOKS
(ONE SHOWN FOR CLARITY)

1'-8"

1'-2"113
4"

SEE DETAIL C FOR IDLE 
GIRDER RIGGING DETAILS
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INSTRUCTIONS

16)     The lift director shall instruct the mobile crane operator 
to position the equipment as shown in the plan Detail D.

17)     The lift director shall direct the workers to install the 
rigging on the drive girder as shown in the plan details.  The 
rigging shall be installed such that the chain is not bound up 
on itself or caught on any other obstacles.  Verify that the 
chain does not have any twists before proceeding.

18)     The crane operator shall maneuver the block over the 
rigging.  The workers shall attach the rigging to the mobile 
crane as shown in the plan details.

19)     Once the rigging is set, the lift director shall perform a 
test pick.  If the lift is deemed to be unsatisfactory, the lift 
director shall instruct the operator to lower the drive girder 
back to floor level.

20)     The lift director shall perform test picks and 
re-adjustments of the rigging until a satisfactory pick is 
achieved.  A satisfactory pick is when one end of the girder 
does not dip down more than one foot from level.

21)     Once the pick is satisfactory, the operator shall raise 
the drive girder to the runway level.  The workers shall use 
guide ropes during this process to control the motion of the 
drive girder while being lifted.  The quantity and placement of 
the guide ropes shall be at the lift director's discretion.

22)     The operator shall maneuver the drive girder over the 
endtrucks.  Once the girder is positioned over the endtrucks, 
the operator shall slowly lower the drive girder until it is 
resting on the endtrucks.

23)     Once the load is resting on the endtrucks, the workers 
shall secure the drive girder to the endtrucks and remove the 
rigging.  The operator shall return the mobile crane to floor 
level for and prepare for the next pick.

29'-513
16"

7'-915
16"

10,000# SWIVEL
HOIST RING(x4)
TORQUE (230 FT-LBS)
(SEE HARDOINT#2
DRAWING)

MOBILE CRANE BLOCK

1'-31
4"

ENDLESS 2-LEG (x2)
3/8" GR. 100 CHAIN W/ GRAB HOOKS
(ONE SHOWN FOR CLARITY)

3'-4"
1'-87

8"

MAX LIFTED LOAD
- MAX LIFTED LOAD BASED ON CONFIGURATIONS / LIMITS FOR  BRODERSON IC-200-2E:
          - 30' BOOM
          - 8 FT LOAD RADIUS
          - 70° BOOM ANGLE
          - MAX LIFTED LOAD ON OUTRIGGERS 24,000 LBS

- MAX LIFTED LOAD BASED ON RIGGING CONFIGURATION
          - USING Ø3/8" GR. 100 LIFTING CHAIN:  12,688 LBS MAX LIFTED LOAD

- DRIVE GIRDER WEIGHT MUST BE UNDER THE 12,688 LB LIMIT BEFORE PROCEEDING WITH FULL LIFT

- DRIVE GIRDER WEIGHT (INCLUDING RIGGING) - 8,414 LBS

SEE DETAIL D FOR DRIVE 
GIRDER RIGGING DETAILS

DETAIL D
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INSTRUCTIONS

24)     The lift director shall instruct the mobile crane operator 
to position the equipment as shown in the plan Detail E.

25)     The lift director shall direct the workers to install the 
rigging on the trolley as shown in the plan details.  The 
rigging shall be installed such that the chain is not bound up 
on itself or caught on any other obstacles.  Verify that the 
chain does not have any twists before proceeding.

26)     The crane operator shall maneuver the block over the 
rigging.  The workers shall attach the rigging to the mobile 
crane as shown in the plan details.

27)     Once the rigging is set, the lift director shall perform a 
test pick.  If the lift is deemed to be unsatisfactory, the lift 
director shall instruct the operator to lower the trolley back to 
floor level.

28)     The lift director shall perform test picks and 
re-adjustments of the rigging until a satisfactory pick is 
achieved.  A satisfactory pick is when the trolley is 5 degrees 
or less from level.

29)     Once the pick is satisfactory, the operator shall raise 
the trolley to the runway level.  The workers shall use guide 
ropes during this process to control the motion of the trolley 
while being lifted.  The quantity and placement of the guide 
ropes shall be at the lift director's discretion.

30)     The operator shall raise the trolley over the height of 
the girders.  Bridge brakes will be released.  Bridge will then 
be carefully rolled under resting trolley.  Once the trolley is 
positioned over the girder rails, the operator shall slowly 
lower the trolley until it is resting on the girder rails.

31)     Once the Trolley is resting on the girder rails, the 
workers shall remove the rigging.  The operator shall return 
the mobile crane to floor level.

SEE DETAIL E FOR TROLLEY 
RIGGING DETAILS

MAX LIFTED LOAD
- MAX LIFTED LOAD BASED ON CONFIGURATIONS / LIMITS FOR  BRODERSON IC-200-2E:
          - 35' BOOM
          - 18 FT LOAD RADIUS
          - 56° BOOM ANGLE
          - MAX LIFTED LOAD ON OUTRIGGERS 10,000 LBS

- MAX LIFTED LOAD BASED ON RIGGING CONFIGURATION
          - USING Ø3/8" GR. 100 LIFTING CHAIN:   8,996 LBS MAX LIFTED LOAD

- TROLLEY WEIGHT MUST BE UNDER THE 8,996 LB LIMIT BEFORE PROCEEDING WITH FULL LIFT

- TROLLEY WEIGHT (INCLUDING RIGGING) - 3,457 LBS
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1. Endtrucks
2. Idle Girder
3. Drive Girder
4. Trolley
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8800 lbs x 0.7 =
6160 lbs
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Girders and
Trolleys

Bridge
endtrucks
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AA. Accident Prevention Plan 

 
Please see the following pages to find an example of this item.

AA-1 



Following are examples of some of the items required to be included in the 
Accident Prevention Plan: 
 
 Project Overview 
 

 Description 
 

 

Crane Parts Manufacturers 
 
Contract Number: NXXXXX-XX-X-XXXX 
Project #: NXXXX-XX-X-XXXXX 
Project Description: Procurement of one 50 ton overhead 
electric travelling crane for Shipyard Facility ABC 
Description of Work to be Performed: Offload and 
Installation of 50 Ton Overhead Electric Traveling Crane 
Location: Shipyard Facility ABC, Norfolk, VA  

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 Contacts 
 
 
 
 
 
 Crane Parts 

Manufacturers 
 
 
 
 
 Plan Preparer:   Jim Jones, Safety Manager       Office Number: 555‐444‐3210     

                 Cell Number: 555‐678‐9012    
Signature:          Jim Jones‐ 
 
Approved:        Jane Smith, Vice President    Office Number: 555‐444‐4321  
                Cell Number: 555‐678‐5678 
Signature:          Jane Smith 
 
Concurrence:    Bill Smith, Quality Assurance   Office Number: 555‐444‐8765 
                Cell Number:    555‐678‐1289 
Signature:      Bill Smith  
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 Responsibilities & Lines of Authority 

1. Project Manager 
a. Has the responsibility for the safety and the results that are achieved. 
b. Assigned authority for the implementation of the safety program. 
c. Holds supervisors accountable for a high level of performance. 
d. Measures results of performance. 
e. Approves safety policies formulated by the Safety Committee, staff or others. 
f. Sets the proper example in safety for all employees. 
g. Demands safety adherence and compliance with the Company safety program from all 

employees and subcontractors. 
2. Job Supervisor and Safety Coordinator 

a. Inspects work areas and equipment for compliance with work rules and safety standards. 
b. Conducts daily safety meetings. 
c. Instructs employees on the hazards of the job, how to work safely and according to 

operating procedures, and on applicable safety and health regulations. 
d. Reports all accidents and injuries promptly to NCC or site contact. 
e. Analyzes all processes, operations and facilities for hazards and changes or eliminates the 

hazards. 
f. Compliments safe workers in the presence of co-workers. 
g. Sets the proper example for safety by complying with the safety program and displaying a 

positive attitude toward the program. 
h. Maintains a safe and healthful work place, proper housekeeping, proper illumination and 

ventilation, and ensures the use of personal protective equipment as required by each job. 
i. Prior to each job, ensures that Company and subcontractor employees are aware of the 

safety requirements and practices applicable to the job. 
j. Investigates all accidents and injuries and completes the required reports within the allotted 

time. 
k. Posts required and pertinent safety signs, posters and information. 
l. Serves on the Safety Committee. 
m. Serves on accident investigation committee, if requested. 
n. Ensures that all injured employees receive prompt medical attention. 
o. Instructs all employees on job-site specific emergency procedures. 
p. Reports to the Project Manager 
q. Will be present on-site. 
r. Smoking will only be allowed in site approved locations. 

3. Employees 
a. Work in accordance with safe job practices and comply with Company, owner and 

governmental safety rules. 
b. Use required personal protective equipment. 
c. Report all unsafe conditions or practices. 
d. Make safety suggestions. 
e. Cooperate during the investigation of any accidents that occur. 
f. Take an active part and participate in safety meetings or training. 
g. Only perform jobs or operations for which they have been trained or checked out on. 
h. Serve on safety committee, if requested. 
i. Promptly report to supervisor all accidents and injuries. 
j. Complete an employee accident form when involved in an accident. 
k. Report directly to the Site Supervisor 

4. Lines of authority in order:  
a. Project Manager > Site Supervisor > Employees/Subcontractors
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 Subcontractors and Suppliers 
 
 
 
 
 
 
 
 
 
 
 
 
 

Subcontractor and Supplier names and responsibilities will be provided as they are hired to the 
Contracting Officer and the Government Quality Assurance Representative prior to the operation of any 
equipment on-site.   
Sub-contractors will receive Crane Parts Manufacturers Company Safety Training prior to on-site work 
and will be held responsible for all safety procedures set forth in the Crane Parts Manufacturers 
Company Safety manual and this site safety plan. 
 
Current Subcontractors and Suppliers: 
Company XYZ 
LMNOP, Inc. 

 
 
 Statement of Safety and Health Policy 
 

 
 
It is the policy of Crane Parts Manufacturers (CPM) to provide 
a safe and healthful work environment for our employees.  
The personal safety and health of each employee of the 
Company is of primary importance.  Our objective is a safety 
and health program that will reduce the number of injuries and 
illnesses.  Our goal is zero accidents and injuries. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 Accident Reporting 

 
 
 
 
 
 
 
 
 
 
 
 
 

The Crane Parts Manufacturer Project Manager shall be required to: 
Report all accidents as soon as possible but not more than 24 hours afterwards to the 
Contracting Officer/Representative (CO/COR). 

 
The Project Manager shall thoroughly investigate the accident and submit the findings of the 
investigation along with appropriate corrective actions to the CO/COR in the prescribed format as 
soon as possible but no later than five (5) working days following the accident.  
 
Corrective actions will be implemented as soon as reasonably possible. 
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 Training 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Site Supervisor will conduct safety orientation/training for each new employee prior to work and job-site 
assignment. The supervisor will document the names of the attendees and the topics reviewed, and provide the 
information to the on-site government quality assurance representative. 
 
The safety orientation will consist, as a minimum, of the following topics: 

• Personal protective equipment requirements. 
• Hazardous substances being used. 
• Specific site safety requirements. 
• Unusual conditions (e.g., excavating/trenching). 
• Emergency telephone numbers and location of nearest phone. 
• Location of closest medical treatment facility. 
• Location of fire fighting equipment. 
• Qualified first aid/CPR persons on site. 
• Accident reporting. 
• Housekeeping. 

 
All equipment operators will be properly qualified.  Equipment will be operated only by a qualified operator that has 
passed a practical examination and is certified or trained for operation of that specific type of equipment. 
The project manager and supervision will ensure that all personnel are properly trained and instructed for all jobs 
which require specific training and/or competency to meet all applicable OSHA regulations, state and federal law, and 
activity requirements. 

 
 
 Activity Hazard Analysis (AHA) 
 

  
 

Principle Steps Potential Hazards Recommended Controls 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CPM  is on 
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BB. Training Course Outline 

 
Crane Training Outline 

 
1. Safety Training. (2 hrs) -  Maximum Class Size 10 Personnel 

a. General Crane Terminology 
b. Safe Operating Procedures 
c. OSHA Requirements for Cranes and Hoists 
d. Pre-use inspection of equipment. 
e. Safety features on Crane 
 

2. Operational Training (2 hours) - Maximum Class Size 10 Personnel 
a. Operator / Rigger Communication Using hand signals 
b. Crane Operators Pre-use Inspection 
d. Safe Practices 
e. Operation 
 i.  Hoist 
 ii. Trolley 
 iii. Bridge 
f. Shut down 
g. Radio Control 
h. Emergency Stop Buttons 
i. Warning Devices 
 

3. Trouble Shooting and Maintenance (4 hours) - Maximum Class Size 8 Personnel 
a. Maintenance Manual Review 
 i. Lubrication 
 ii. Brake Adjustment 
 iii. Preventative Maintenance 
b. Drive Manual Review 
c. Review of Electrical Drawings 
d. Crane VFD Review and Minor Programming Features 
e. Required OSHA Inspections and Proper Documentation 
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CC. Brake Adjustment Report 

 
Please see the following page for Brake Adjustment Report. 

CC-1 



Brake Information Rated 
Torque

Spring Length/
Torque Setting

Air Gap/Plunger 
Stroke  

Lining/Pad 
Thickness

Wheel Dia./ 
Disc Thickness Inspector Date

Location/Function Manufacturer Model Serial Number Min Max Actual Min Max Actual Actual Min Contact 
% Actual Min

 Brake Adjustment Record Form 
  
Contract Number: ______________________________   Crane Manufacturer: ______________________________  
  
Crane Capacity: ______________________     Crane Serial Number: ________________________ 

NOTES: 
1.  Any change to brake settings voids the signature and requires resubmittal of Brake Adjustment Record Form. 
2.  Contact percentage is only applicable to shoe and caliper disc brakes. 
3.  Wheel diameter is only applicable to shoe brakes.  
4.  Fill "N/A" in blocks that are not applicable to the brake. 
  
NAVY CRANE CENTER FORM 09-002 Brake Adjustment Record Form (July 2009)

* Note: Dings brakes springs are bronze color, and
spring length is mfg setting; there is no min/max.

(units) (units) (units) (units)

(units)

 Hoist motor brake     Stearns 105604-100 
DEF

72242H001-00001
-0610  15 ft-lb   1.51"   1.55"   1.53"    .45"    .69"    .46"    NA    NA    NA   .180"   .093" 5/5/10

 Trolley motor brake      Stearns 105600-100 
BEF

72237H001-0001-
0610 1.5 ft-lb   1.67"   1.71"   1.68"   .38"   .69"   .39"    NA    NA    NA   .180"   .093"    5/5/10

 Bridge motor brke 1     Dings 2-51003-050   396174-008  3 ft-lb    NA*    NA*   1.65"   .060"   .150"   .067"    NA    NA    NA   .19"   .13"    5/5/10

Bridge motor brke 2      Dings 2-51003-050   396174-013  3 ft-lb    NA*    NA*   1.67"   .060"   .150   .063"    NA    NA    NA   .19"   .13"    5/5/10

                NXXXXX-XX-XXXXX-XXXX        Crane Parts Manufacturers

   XXXXXX           3-Ton

* Note: Dings brake springs are bronze color, with mfg setting
length; there is no min/max.

Actual field measurements when field measurement can
not be done, provide new disc
nominal thickness

signature and date are
required on each entry line
for validation

CC-2
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DD. Shop Test Deficient Items List 

 
Please find an example of this item on the following pages. 

DD-1 



Navy Crane Center Post Shop Test Sign Off Sheet

Project

Contract No. Contractor

Date

The above signatures have verified that a shop test has been performed as required by the contract specification.  Rework 
items that have been identified and have not been verified as corrected by the government at the conclusion of the shop 

test have been recorded and attached to this form.  The Contractor, NAVCRANECEN, and Customer representatives (if 
applicable) shall initial each page of the punch list items attached to this form.

NCC Form 08-002, Rev 1, September 2009

Name Signature/Date Organization Phone Email

NCC Form 08-002
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CONTRACT # N12345-XX-X-XXXX C = Complete

I = Incomplete

Worksheet
Total Number

of Rework Total Open
C I C I C I C I C I C I 0

Structural 5 0 5 0 0 0 0 0 0 0 2 0 3 5

Electrical 12 0 10 0 2 0 0 0 2 0 2 0 8 12

Mechanical 6 0 6 0 0 0 0 0 0 0 2 0 4 6

Shop Test 1 0 0 0 1 0 0 0 0 0 1 0 0 1

Field Test 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 24 0 21 0 3 0 0 0 2 0 7 0 15 24

Open Items to be Verified 
Before Shipping 7

Data date as of 10 June 2010

Field
3rd Party Verifications 

C l t d

Critical Items to be Verified 
before shipping 7

 20 TON OET for Machine Shop Building - REWORK LISTING

CRANE: 20 TON OET for Machine Shop

Hardware Drawing
Document
& CCRF

Rework Type
Non-Crit

Verification
Critical

The Contractor, NAVCRANECEN, and Customer 
representatives (if applicable) shall initial each 
page of the punch list items attached to form 

08-002 (previous page).
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CONTRACT # N12345-XX-X-XXXX
CRANE: 20 TON OET for Machine Shop Verification Type of Rework Status

C - Critical (Must be verified before shipping) H - Hardware change/Equipment verification C - Complet
N - Non-critical (Not needed to be verified before shipping) D - Drawing Change I - Incomple
F - Field (Can not be verified until the field) O - Documentation/CCRF Required/Record of Condition

Data date as of 10 June 2010

ITEM
DATE

FOUND
FOUND

BY DESCRIPTION Verification
Type of 
Rework COMMENTS RESOLUTION

DATE
VERIFIED

VERIFIED
BY STATUS

S-001 6/8/10 DC Drum pedestal foundation weld at base towards the drum, has 
incomplete fusion at the corner. C H I

S-003 6/8/10 DC Main hoist primary and secondary brake foundation feet have 
insufficient fillet legs. C H I

S-005 6/8/10 DC Signage on both ends of trolley have a capacity of 42,000 Lbs F H Contractor will change to read 
40,000 lb. I

S-009 6/8/10 DC Capacity signs for cranes not installed. F H I

S-009 6/8/10 DC Touch up paint needed at relocated cross over ladder. F H I

 20 TON OET for Machine Shop Building - REWORK LISTING
Structural
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CONTRACT # N12345-XX-X-XXXX
CRANE: 20 TON OET for Machine Shop Verification Type of Rework Status

C - Critical (Must be verified before shipping) H - Hardware change/Equipment verification C - Complet
N - Non-critical (Not needed to be verified before shipping) D - Drawing Change I - Incomplet
F - Field (Can not be verified until the field) O - Documentation/CCRF Required/Record of Condition

Data date as of 10 June 2010

ITEM
DATE

FOUND
FOUND

BY DESCRIPTION Verification
Type of 
Rework COMMENTS RESOLUTION

DATE
VERIFIED

VERIFIED
BY STATUS

E-002 6/8/10 JG
Conductors to the receptacle on the trolley has 16 AWG 
conductors going to the receptacle. These conductors 

should be 14 AWG according to the dwgs.
C H I

E-007 6/8/10 JG

Equipment grounding conductors for all components in 
control panel are improperly grounded to improper ground 

points. This includes drives, DBU, transformers, AC, 
receptacle, heater and festoon grounds. 

C H

Per spec para 2.7.1.3.f. all equipment grounding 
conductors shall have all paint removed from their 

termination points or shall have "cut" washers 
installed.

I

E-008 6/8/10 JG
DBR's have not been permanently connected and 

installation and use of appropriate high temp wire should 
be made in the field.

F H I

E-019 6/8/10 JG

Festoon wire is temporary and no penetrations have been 
made in either the control cabinet or the trolley junction 

box. The cable carrier system and all festoon connections 
and penetrations will need to be verified ion the field.

F H Wiring is complete but heat shrink not sealed. The 
seal will be noted on the field test section. I

E-032 6/23/2010 DC Festoon conductor track (Conductix) did not ship. F H

Conductor track should be delivered Tuesday 
29June10. The cable for the track was delivered 
28June10 -1030hr. The track component did not 
arrive. The track was delivered 30June10 apx 
1600 hr The heat  shrink and connectors did not 
ship. The heat shrink and connectors were 
delivered 07July10 1100 hr. 

I

E-033 6/23/2010 DC Part of the shielded control wire did not ship F H

The part that lays in the track is here, the shielded 
cable that pulls into conduit is not. Amquip to 
express in. The remaining shielded control wire 
arrived on 07July10.

I

E-036 7/8/2010 DC Fault relays (6?) between each trolley needed. F H
Contractor will have them shipped in, should arrive 
on Saturday 10July10 I

E-037 714/2010 JG Drain holes are needed in tray for chain electrification 
system. F H 3/8" dia min I

E-038 714/2010 JG Drain holes are needed at the panel cable race. F H I

E-039 714/2010 DC

Dwg 10 of 21 shall be updated to reflect the parameters 
necessary to configure the load check in a Series 2 drive. 
Page 10 0f 21 card D)-02C Parameter F5-01 = 35 in lieu of 
27

N D

This item will be moved to the Field Test booklet.,

I

E-040 714/2010 DB

Dwg 13 of 21 shall be updated to reflect the parameters 
necessary to configure the load check in a Series 2 drive. 
Page 10 0f 21 card D)-02C Parameter F5-01 = 35 in lieu of 
27Page 13 0f 21 card D)-02C Parameter F5-01 = 35 in lieu 
of 27

N D

This item will be moved to the Field Test booklet.

I

E-041 714/2010 JG Hoist #2 disconnect switch junction box is missing bonding 
jumper for door. F H I

 20 TON OET for Machine Shop Building - REWORK LISTING
Electrical

1 of 1
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CONTRACT # N12345-XX-X-XXXX
CRANE: 20 TON OET for Machine Shop Verification Type of Rework Status

C - Critical (Must be verified before shipping) H - Hardware change/Equipment verification C - Complet
N - Non-critical (Not needed to be verified before shipping) D - Drawing Change I - Incomple
F - Field (Can not be verified until the field) O - Documentation/CCRF Required/Record of Condition

Data date as of 10 June 2010

ITEM
DATE

FOUND
FOUND

BY DESCRIPTION Verification
Type of 
Rework COMMENTS RESOLUTION

DATE
VERIFIED

VERIFIED
BY STATUS

M-001 6/8/10 JG Trolley bumpers missing captivation means as per B 30.2-
1.8.3 Trolley Bumpers.

C H I

M-006 6/8/10 DA
Inside trolley wheel grease fitting painted, needs to be 
replaced. C H

Grease fittings are located on the end of the 
trolley opposite of the gearbox. I

M-014 6/8/10 DA
Verify hook rotates freely and that it has self-closing safety 
latch F H I

M-017 6/8/10 DC Hoist block, hook and nut were not delivered with trolley. F H I

M-019 6/8/10 DC Trade debris on hoist drum. F H
The drum shall be cleaned and inspected prior 
reeving the block. I

M-020 6/8/10 DC Hoist block sheaves have paint in groves F H I

 20 TON OET for Machine Shop Building - REWORK LISTING
Mechanical
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CONTRACT # N12345-XX-X-XXXX
CRANE: 20 TON OET for Machine Shop Verification Type of Rework Status

C - Critical (Must be verified before shipping) H - Hardware change/Equipment verification C - Complet
N - Non-critical (Not needed to be verified before shipping) D - Drawing Change I - Incomplet
F - Field (Can not be verified until the field) O - Documentation/CCRF Required/Record of Condition

Data date as of 10 June 2010

ITEM
DATE 

FOUND
FOUND

BY DESCRIPTION Verification
Type of 
Rework COMMENTS RESOLUTION

DATE 
VERIFIED

VERIFIED 
BY STATUS

ST-004 6/9/10 JG
Contractor shall update the schematics based on the 
rewiring of the main hoist and trolley motor over 
temperature circuits.

C D I

ST

 20 TON OET for Machine Shop Building - REWORK LISTING
Shop Test

1 of 1
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EE. Operation & Maintenance Data 

 
Operation and Maintenance Manual 
1. The Operation and Maintenance Manual shall have a table of contents. 

The contents shall include: 
Operation instruction, preventive maintenance, parts information, drawing list, 
supply list, catalog cuts, photographs, and calculations. 

 
2. The body of the manuals shall include the following:  

Detailed written procedures, operation instructions, preventive maintenance 
information, drawings, parts information, supplies needed, catalog cuts, 
photographs, and calculations. 
 

3. Operation  
a. Operation information shall include the following: 

I. Detailed crane operations,  
II. Safety device functions 
III. Load handling safety instructions,  
IV. Special precautions for starting/stopping. 

 
4.  Maintenance  

a. Maintenance information shall include recommended maintenance procedures 
and manufacturer’s installation and maintenance manuals (for purchased 
components) and lubrication instructions. Also, include the following: 

I. Maintenance and programming instructions for the drives. 
II. Maintenance instructions including maintenance, alignment, adjustment, 

and calibration instructions for commercial components and parts lists. 
III. Preventive maintenance instructions including location of lubrication 

points, type of lubricant to be used, and the frequency of lubrication, 
which shall agree with the lubrication drawing provided. 

IV. A complete listing of all control system parameters with an explanation 
of their functions.   

b. Parts information shall include all information on all contractor-designed parts, all 
purchased sub-assemblies and components including the manufacturer’s part 
number.  The information shall be broken-out to the smallest replacement part. 
Also, include a recommended spare parts list.  

c. Drawings shall be the as-built construction drawings. 
d. Catalog cuts of the approved design. 
e. Photographs if applicable. 
f. Approved calculations 

EE-1 
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FF. Control System Parameter Record 

 
  Please find an example of this item on the following pages. 

FF-1 



Model: 4045 G+ Series 3, Flash ID: 8001.5
Customer Name: USN#406953 Portsmouth Naval Shipyard 50 Ton
Application:  Bridge Final Paramters after Load Test
Order Number: 08-5031

Parameter Description Setting Unit Mod

A1-00 Select Language 0:English
A1-01 Access Level 2:Advanced Level
A1-02 Control Method 0:V/F Control *
A1-03 Motion 0:Traverse *
A1-04 Speed Ref 5:Uni-Polar analog *
A1-05 Init Parameters 0:No Initialize
A1-06 Enter Password 1 Unlocked
A1-08 Enter Password 2 Locked
A2-01 User Param 1 No User Data
A2-02 User Param 2 No User Data
A2-03 User Param 3 No User Data
A2-04 User Param 4 No User Data
A2-05 User Param 5 No User Data
A2-06 User Param 6 No User Data
A2-07 User Param 7 No User Data
A2-08 User Param 8 No User Data
A2-09 User Param 9 No User Data
A2-10 User Param 10 No User Data
A2-11 User Param 11 No User Data
A2-12 User Param 12 No User Data
A2-13 User Param 13 No User Data
A2-14 User Param 14 No User Data
A2-15 User Param 15 No User Data
A2-16 User Param 16 No User Data
A2-17 User Param 17 No User Data
A2-18 User Param 18 No User Data
A2-19 User Param 19 No User Data
A2-20 User Param 20 No User Data
A2-21 User Param 21 No User Data
A2-22 User Param 22 No User Data
A2-23 User Param 23 No User Data
A2-24 User Param 24 No User Data
A2-25 User Param 25 No User Data
A2-26 User Param 26 No User Data
A2-27 User Param 27 No User Data
A2-28 User Param 28 No User Data
A2-29 User Param 29 No User Data
A2-30 User Param 30 No User Data
A2-31 User Param 31 No User Data
A2-32 User Param 32 No User Data
B1-01 Reference 1 0.00 Hz
B1-02 Reference 2 0.00 Hz
B1-03 Reference 3 0.00 Hz
B1-04 Reference 4 0.00 Hz
B1-05 Reference 5 0.00 Hz
B1-06 Reference 6 0.00 Hz
B1-07 Reference 7 0.00 Hz
B1-08 Reference 8 0.00 Hz
B1-09 Reference 9 0.00 Hz

Print Date: 5/06/2010
Creation Date: 5/05/2010 '*' indicates a modified constantPage 1 of 8

SNAPSHOT OF CONTROL SYSTEM
PARAMETER LIST
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Parameter Description Setting Unit Mod

B1-10 Reference 10 0.00 Hz
B1-11 Reference 11 0.00 Hz
B1-12 Reference 12 0.00 Hz
B1-13 Reference 13 0.00 Hz
B1-14 Reference 14 0.00 Hz
B1-15 Reference 15 0.00 Hz
B1-16 Reference 16 0.00 Hz
B1-17 Jog Reference 6.00 Hz
B1-18 Ref Priority 1:Analog Ref Only
B2-01 Ref Upper Limit 100.0 %
B2-02 Ref Lower Limit 0.0 %
B2-03 Ref1 Lower Limit 2.0 %
B2-04 Alt Upper Limit 100.0 %
B3-01 Reference Source 1:Terminals
B3-02 Run Source 1:Terminals
B3-03 Stopping Method 0:Decel to Stop
B3-04 Change Rotation 0:Normal Rotation
B3-06 Cntl Input Scans 1:5mS - 2 Scans
B3-07 LOC/REM RUN Sel 0:Cycle Extrn RUN
B3-08 RUN CMD at PRG 0:Disabled
B3-10 AllowRun@Powerup 0:Disabled
B4-01 MOP Ref Memory 0:Disabled
B4-02 Trim Control Lvl 10 %
B5-01 Accel Time 1 7.0 sec *
B5-02 Decel Time 1 8.0 sec *
B5-03 Accel Time 2 2.0 sec
B5-04 Decel Time 2 2.0 sec
B5-05 Acc Time N Chg 2.0 sec
B5-06 Dec Time N Chg 2.0 sec
B5-08 Fast Stop Time 0.5 sec
B5-09 Acc/Dec Units 1:0.1 Seconds
B5-10 Acc/Dec SW Freq 120.0 Hz
B5-11 SW Freq. Compare 1:Upper SW Freq
B5-12 Accel Time 3 3.0 sec
B5-13 Decel Time 3 3.0 sec
B5-14 Accel Time 4 3.0 sec
B5-15 Decel Time 4 3.0 sec
B6-01 SpdSrch at Start 2:SpdsrchI Disable
B6-02 SpdSrch Current 120 %
B6-03 SpdSrch Dec Time 2.0 sec
B6-05 Search Delay 0.2 sec
B6-10 Srch Detect Comp 1.10
B6-14 Bidir Search Sel 1:Enabled
B8-01 Jump Freq 1 0.0 Hz
B8-02 Jump Freq 2 0.0 Hz
B8-03 Jump Freq 3 0.0 Hz
B8-04 Jump Bandwidth 1.0 Hz
B9-01 Field-Weak Lvl 80 %
B9-02 Field-Weak Freq 0.0 Hz
C1-01 Quick Stop 0/1 0:Disabled
C1-02 Quick Stop Time 1.0 sec
C1-03 Reverse Plug 0/1 1:Enabled *
C1-04 Rev-Plg Dec Time 8.0 sec *

Page 2 of 8
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GG. List of Parameters and Crane OEM’s Approved Crane Range 

 
Please find an example of this item on the following page. 

GG-1 



List of Paramaters and Crane OEM's Approved Crane Range 
( Complete one form for eaCh drive on thl1l crane, Identify Parameter Identification, Crane Dl1Isign Range. Current Setting and Drive OEM Range for all parameters used, identify a/l parameters not 

used as "Not Applicable".) 

... 

Date 1-10 -10 

Acceleration and DeceleraUon Times (Identify the range for any accl1Ileratlon and deceleration rates ofthe drive) 

• .,,,....s.Y''' '-.'."''1:1'£'1:1'' fU· un".: \Jt::1rl nan u ",rSllu r..,nat: \;rUfTflUI .;!lemon ADDJlcaOle 

ACCeleration Time 1 A-OI O-~S5I!C l.-\O~"l' ~~S sjc. 'I 
Deceleration Time 1 a-Of o "'2's.sfc I. S ~ \0 SfC. '2. 5i..c:. ""( 
Acceleration Time 2 (If multiple acceleration rates ara reouired) A-O'2 D ·~SsE.c:. l'llA N lA N 
Deceleration Time 2 If multiole decceleration rates are reQuired) Q-O'2 o "7.S SEc. N/A NCfi N 

Emergency Stopl Quick StoP/ Reverse Plugging Simulation (Identify if a quick stop. emergency stop. simulatl1ld plugging or other function which causes an increased acceleration or 
dl1lce/eration ratl1l can be activatl1ld and providl1l acceptable rangl1ls of dece/l1lratlon and acceleration (as applicabll1l) 

IV"""".!.!!!!' _""V _""f" nail v ..... tAli'"au v vu Itt,,, ..nnllrl1,l MI.IUllr.;;aUlfIr·tiIi,u'IJ'Wlt;v, ,.., 

mergey StOPI Quid< Stop Enable 
mergency Stopl Quick Stop Deceleration time 

Reverse Plug Enable 
Reverse Plug Decel Time 
Reverse PlUg Accel Time 

bS-~\ 

E'S·OI.. 
ItP-Ot 
(:til-ol­
fJ... r' 03 

(!) - I 
'0. -L£SCZC 
0-1 
e>- "lS ~tC 
<."). '2. 5 .'S"iIc. 

NIA 
Nil"! 

0-1 
. !.-5-10.se<:. 
'2. ­ 10641:' 

I>JljI>. 

~l~ 
I 

(.SSe(. 
'2 S4' 

N 
N 
"1 

......( 
"'{ 

Micro Speed! Slow Speed/Ultra LiftlQulck Uft (Identify if a function that can limit the speed to below 60 HZ or allow spl1ll1lds greater than 60 HZ can be activatad and provide the acceptable 
speed ranges for these functions.) 

ed Forward 
ed Reverse 

!/cable 
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No-Load Brake Start/Stop (Indenllfy for Hoist Functions without load brakes thl1l maximum duration ofload float) 
Full(;tion Parameter 10 Drive OEM Ran 

I ~e ILoad Float Time 0"1."5 ~., 

Speed Points (For Functions with uniqUl1l spl1ll1ld points identify thl1l speeds each speed point can be set.) 

eed Point 1 
Speed Point 2 

'eed Point 3 
!Speed Point 4 

'eed Point 5 

Function Parameter ID 
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APPLICATION FOR EQUIPMENT 
FREQUENCY ALLOCATION 

CLASSIFICATION 

UNCLASSIFIED

DATE 

3/12/2010

FORM APPROVED 
OMB No. 0704-0188 

             1 of 7  Pages 

DOD GENERAL INFORMATION 
TO Department of the Navy 
 Navy Marine Corp Spectrum Center 
 2461 Eisenhower Avenue Suite 1202 
                 Alexandria,  VA  22331-1400

FROM  HECO PACIFIC Mfg. 
             1510 Pacific St. 
             Union City, CA 94587

                             Contract: N3258A-04-D-1902-D.O. 0005 

1. APPLICATION TITLE  Magnetek, Telemotive Division, Radio Transmitter-Receiver 

2. SYSTEM NOMENCLATURE  MLTX Series  

3. STAGE OF ALLOCATION 
(X one)

  a. STAGE 1 
 CONCEPTUAL 

  b. STAGE 2 
 EXPERIMENTAL 

  c. STAGE 3 
 DEVELOPMENTAL 

  d. STAGE 4 
 OPERATIONAL 

4. FREQUENCY REQUIREMENTS 

 a.  FREQUENCY(IES)                       430 to 439.8 MHz
 b.  EMISSION DESIGNATOR(S)        TX = 224KF1D   RX = 224KF1D
5. TARGET STARTING DATE FOR SUBSEQUENT STAGES 
 a. STAGE 2 b. STAGE 3 c. STAGE 4 

3/26/2010

6. EXTENT OF USE 
                              INTERMITTENT
7. GEOGRAPHICAL AREA FOR 
 a.  STAGE 2 

 b.  STAGE 3 

 c.  STAGE 4  NSWC-Panama City, Fl, Bldg P-388 

8. NUMBER OF UNITS 
 a. STAGE 2  b. STAGE 3 c. STAGE 4 

 Two (2) Transmitters

9. NUMBER OF UNITS OPERATING SIMULTANEOUSLY IN THE SAME ENVIRONMENT:  ONE (1) ONLY

10 OTHER J/F 12 APPLICATION NUMBER(S) TO BE 
  a.  SUPERSEDED J/F 12/ 
  b.  RELATED  J/F 12/ 

11. IS THERE ANY OPERATIONAL REQUIREMENT AS DESCRIBED 
 IN THE INSTRUCTIONS FOR PARAGRAPH 11? 

  a.  YES   b.  NO   c.  NAvail 
12. NAMES AND TELEPHONE NUMBERS 
 a. PROGRAM MANAGER 
  Phillip Jojola 

(1) COMMERCIAL 
 850-235-5658 

(2) AUTOVON 

 b. PROJECT ENGINEER 
  Jody Greenwood 

(1) COMMERCIAL 
 757-967-3823 

(2) AUTOVON 
387-3823

13. REMARKS 

DOWNGRADING INSTRUCTIONS 
N/A

CLASSIFICATION 
UNCLASSIFIED

DD Form 1494, AUG 96 

Work phone #

Work phone # DSN

Manufacturer of the equipment

Company Name and Address

Government
representatives' info
here

DSN
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CLASSIFICATION 
UNCLASSIFIED

PAGE 
2 of 7  Pages

TRANSMITTER EQUIPMENT CHARACTERISTICS 
1. NOMENCLATURE, MANUFACTURER’S MODEL NO. 

     MLTX transmitter Unlicensed (Part 15) 

2. MANUFACTURER’S NAME 

Magnetek
3. TRANSMITTER INSTALLATION 

 Man-portable carried by crane operator
4. TRANSMITTER TYPE 

FSK UHF Solid State Digital
5. TUNING RANGE 

430 to 439.8MHz
6. METHOD OF TUNING 

  Synthesized PLL
7. RF CHANNELING CAPABILITY 

430.0, 432.4, 436.0 to 439.8MHz in 200kHz increments, 20 channels,  
433.125 to 434.725MHz in 200kHz increments, 9 channels

8. EMISSION DESIGNATOR(S)  

9. FREQUENCY TOLERANCE 
 +/- 10ppm 

224KF1D

10. FILTER EMPLOYED (X one)
 a.  YES   b.  NO 

11. SPREAD SPECTRUM (X one) 
  a.  YES   b.  NO 

12. EMISSION BANDWIDTH (X and complete as applicable) 
  CALCULATED    MEASURED 

13. MAXIMUM BIT RATE a. -3dB = 80.5kHz
9600 bps b. -20dB = 123.5kHz

14. MODULATION TECHNIQUES AND CODING c. -40dB = NA
 d.  -60dB = 760kHz

 BFSK Digital Telemetry Data with CRC  e.  OC-BW = 223.8kHz
15. MAXIMUM MODULATION FREQUENCY  9.6kHz

16. PRE-EMPHASIS (X one) 
  a.  YES   b.  NO 

17. DEVIATION RATIO 
 8.333

18. PULSE CHARACTERISTICS 
19. POWER a.  RATE          NA
 a.  MEAN  4.0mW  b.  WIDTH             
 b.  PEP  N/A  c.  RISE TIME              
20. OUTPUT DEVICE  d.  FALL TIME              

 Transistor, Chipcon CC1020  e.  COMP RATIO            
21. HARMONIC LEVEL 

22. SPURIOUS LEVEL 
-79.6dBc

 a.  2nd 
                         -62.9dBc

23. FCC TYPE ACCEPTANCE NO.  b.  3rd 
                        -60.6dBc 

 TNE-430MLTX  c.  OTHER 
-55.5dBc @ 1720MHz 

24. REMARKS 

Block #10: Low pass filter with 1GHz cutoff frequency 
Note:  See attached vendor literature (“Telemotive Equipment and RF Interference”, and “MLTX Technical Specifications”) for 

additional details of the system specification, methods of avoiding interference, etc. 

CLASSIFICATION 
UNCLASSIFIED
DD Form 1494, AUG 96 

Manufacturer's name here (also on other sheets)
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CLASSIFICATION 
UNCLASSIFIED

PAGE 
3  of  7  Pages

RECEIVER EQUIPMENT CHARACTERISTICS
1. NOMENCLATURE, MANUFACTURER’S MODEL NO.  

 Part 15 receiver, 46S03947
2. MANUFACTURER’S NAME 

 Magnetek 
3. RECEIVER INSTALLATION 

 Overhead Cranes
4. RECEIVER TYPE 

 Single Conversion, Superheterodyne
5. TUNING RANGE 

 430 to 439.8 MHz
6. METHOD OF TUNING 

 Synthesizer, fixed crystal
7. RF CHANNELING CAPABILITY 

430.0, 432.4, 436.0 to 439.8MHz in 200kHz increments, 20 channels,  
433.125 to 434.725MHz in 200kHz increments, 9 channels

8. EMISSION DESIGNATOR(S)  

9. FREQUENCY TOLERANCE 
+/- 10ppm 

224KF1D

10. IF SELECTIVITY 1st 2nd 3rd 11. RF SELECTIVITY (X and complete as applicable) 
 a.  -3 dB 307.2kHz   CALCULATED    MEASURED 

 b.  -20 dB 307.2kHz  a.  -3 dB   21.3MHz

 c.  -60 dB 307.2kHz  b.  -20 dB 26.4MHz 

 c.  -60 dB 36.6MHz

12. IF FREQUENCY  d.  Preselection Type 
            SAW filter

 a.  1st 307.2 MHz 13. MAXIMUM POST DETECTION FREQUENCY  
            4900Hz

 b.  2nd  N/A 14. MINIMUM POST DETECTION FREQUENCY 
            900Hz 

 c.  3rd  N/A 16. MAXIMUM BIT RATE  
             9600 bps

15. OSCILLATOR TUNED 1st 2nd 3rd 17. SENSITIVITY 

 a. ABOVE TUNED 
  FREQUENCY 

X  a.  SENSITIVITY          -105 dBm 

 b. BELOW TUNED  
  FREQUENCY 

 b.  CRITERIA           BER test 

 c. EITHER ABOVE OR  
  BELOW THE FREQUENCY 

 c.  NOISE FIG          7dB

18. DE-EMPHASIS (X one) 
  a.  YES   b.  NO 

 d.  NOISE TEMP          NA

19. IMAGE REJECTION     30.9 dB 20. SPURIOUS REJECTION    52dB

21. REMARKS 

 Note: See attached vendor literature (“Telemotive Equipment and RF Interference”, and “MLTX Technical Specifications”) for 
additional details of the system specification, methods of avoiding interference, etc. 

DD Form 1494, AUG 96 
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CLASSIFICATION 
UNCLASSIFIED

PAGE 
 4  of  7  Pages

ANTENNA EQUIPMENT CHARACTERISTICS 
1.

  a.  TRANSMITTING   b.  RECEIVING   c.  TRANSMITTING AND RECEIVING 
2. NOMENCLATURE, MANUFACTURER’S MODEL NO.  

MLTX TX antenna, 46S03853

3. MANUFACTURER’S NAME 

Magnetek 

4. FREQUENCY RANGE 

430 to 439.8 MHz

5. TYPE 

Inverted F PCB

6. POLARIZATION 7. SCAN CHARACTERISTICS     

Vertical  a. TYPE 
   Fixed 

8. GAIN  b. VERTICAL SCAN 
    

 a. MAIN BEAM 
-12.3dBi 

  (1)   Max Elev 
   N/A

 b. 1st MAJOR SIDE LOBE   (2)   Min Elev 
   N/A

None, Omni directional   (3)   Scan Rate 
   N/A

9. BEAMWIDTH  c. HORIZONTAL SCAN 
   

 a. HORIZONTAL 
 150�

  (1)   Sector Scanned 
   N/A

 b. VERTICAL 
 180�

  (2)   Scan Rate 
   N/A
 d.  SECTOR BLANKING (X one) 

  (1)  YES  (2)  NO 
10. REMARKS 

CLASSIFICATION 
 UNCLASSIFIED

DD Form 1494, AUG 96 
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CLASSIFICATION 
UNCLASSIFIED

PAGE 
  5 of  7  Pages

ANTENNA EQUIPMENT CHARACTERISTICS 
1.

  a.  TRANSMITTING   b.  RECEIVING   c.  TRANSMITTING AND RECEIVING 
2. NOMENCLATURE, MANUFACTURER’S MODEL NO.  

      Part 15 antenna, AN100-1 

3. MANUFACTURER’S NAME 

Larsen

4. FREQUENCY RANGE 

430 to 439.8 MHz 

5. TYPE 

½ Wave monopole 

6. POLARIZATION 7. SCAN CHARACTERISTICS     

 Vertical  a. TYPE 
   Fixed 

8. GAIN  b. VERTICAL SCAN 
    

 a. MAIN BEAM 
6.1dBi 

  (1)   Max Elev 
   N/A

 b. 1st MAJOR SIDE LOBE   (2)   Min Elev 
   N/A

None, Omni directional   (3)   Scan Rate 
   N/A

9. BEAMWIDTH  c. HORIZONTAL SCAN 
   

 a. HORIZONTAL 
360�

  (1)   Sector Scanned 
   N/A

 b. VERTICAL 
180�

  (2)   Scan Rate 
   N/A
 d.  SECTOR BLANKING (X one) 

  (1)  YES  (2)  NO 
10. REMARKS 

CLASSIFICATION 
 UNCLASSIFIED

DD Form 1494, AUG 96 

Manufacturer's information,
including models number
entered here

laurel.stairs
Typewritten Text
HH-6



Page 6 of 7

SAMPLE LINE DIAGRAM

Receiver  Mounted on Crane, at Control Cabinet 
Receiver uses relays to interface with
existing crane controls 

Transmitter 
Belly Box Control  

The entire system is configured to operate within shipyard buildings, with a nominal effective range of 
less than 300 ft.  The transmitter unit is a “Belly Box” that is carried by the Crane Operator, and weighs about 3 
lbs.   The receiver unit is mounted on the bridge crane, and interfaces with existing control circuitry to permit 
remote operation of the crane without use of a wired pendant control station or having an operator located in a 
cab on the crane.
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APPLICATION FOR 
SPECTRUM REVIEW 

CLASSIFICATION:   UNCLASSIFIED PAGE 
 7  of  7 Pages

NTIA GENERAL INFORMATION 
1. APPLICATION TITLE 

2. SYSTEM NOMENCLATURE 

3. STAGE OF ALLOCATION (X one)
  a. STAGE 1 

 CONCEPTUAL 
  b. STAGE 2 

 EXPERIMENTAL 
  c. STAGE  3 

 DEVELOPMENTAL 
  d. STAGE 4 

  OPERATIONAL 
4. FREQUENCY REQUIREMENTS 

 a. FREQUENCY(IES)              430 to 439.8 MHz 
 b. EMISSION DESIGNATOR(S)  TX = 224KF1D   RX = 224KF1D

5. PURPOSE OF SYSTEM, OPERATIONAL AND SYSTEM CONCEPTS (WARTIME USE)  (X one)   a.  YES   b.  NO 

6. INFORMATION TRANSFER REQUIREMENTS 

7. ESTIMATED INITIAL COST OF THE SYSTEM 

8. TARGET DATE FOR 
 a. APPLICATION APPROVAL 
         

b. SYSTEM ACTIVATION 
   

c. SYSTEM TERMINATION 

9. SYSTEM RELATIONSHIP AND ESSENTIALITY 

10. REPLACEMENT INFORMATION 

11. RELATED ANALYSIS AND/OR TEST DATA 

12. NUMBER OF MOBILE UNITS 

13. GEOGRAPHICAL AREA FOR 
 a. STAGE 2 

 b. STAGE 3 

 c. STAGE 4 

14. LINE DIAGRAM 
 See page(s)  

15. SPACE SYSTEMS 
 See page(s) 

16. TYPE OF SERVICE(S) FOR STAGE 4 17. STATION CLASS(ES) FOR STAGE 4 

18. REMARKS 

 Commercially available wireless control system for control of bridge cranes.
      MLTX System 

Magnetek Material Handling 
PO Box 13615 
Milwaukee, WI  53213 

Ph:  800-288-8178 
Fax 800-298-3503

DOWNGRADING INSTRUCTIONS 
N/A

CLASSIFICATION 
UNCLASSIFIED

DD Form 1494, AUG 96 
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End of Document 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click here to return to the beginning of the document. 
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