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PREFACE

This document is the standard CAMACO, LLC. Procedure for tooling procurement and design.  The purpose of this document is to identify the procedures for quoting, procurement, evaluation and approval of tooling for both CAMACO, LLC. Employees and the prospective tooling supplies.  All prospective tooling suppliers should receive this document prior to quoting tooling or equipment for Camaco.

SECTION I
PROCUREMENT PROCEDURE

This procedure identifies the steps involved in the quotation, tool release and design for production tooling.

A.      QUOTATION STAGE

General Information:
Description: 
Engineer Contact: 
Phone #: 
Ship to Address: 
Date:
Program Name: 
Part Name:  
Annual Volume: 
Required Machine Cycle time (part to part): 
Quote Due Date: 
Costing Break Down Per Machine:
The following items must be included in the quote break down as line items.
Total Capital Cost.

a) Capital Design:

b) Capital Build:

c) Capital Integration:

d) Total Capital Cost:

Total tooling Cost

a) Tooling Design:

b) Tooling Build:

c) Tooling Integration:

d) Total Tooling Cost:

Total Support Cost
a) Training / Manuals Cost:

b) Program Management Cost: 

c) Installation and Start up Support: (2 weeks)

Please also include in field service rates for your personal. This includes straight time, over time and double time.
Process Description: 
Notes: 

        This package is issued to our prospective suppliers to assist in providing a first class, complete quotation to CAMACO, LLC.  Each supplier shall receive the same package and will be quoting the same items.  Quotes should be as detailed as possible.  THIS DOES NOT PRECLUDE OUR SUPPLIER FROM QUOTING OPTIONS ABOVE AND BEYOND OUR REQUIREMENTS WHICH MAY IMPROVE THE EFFICIENCY OR EFFECTIVENESS OF THE PROCESS 

B. TAKE OVER TOOLING/EQUIPMENT

This covers tooling or equipment that is currently being run at other facilities such as sister plants, competitors, suppliers etc. The following steps are to be taken when tooling or equipment is 
Transferred or taken over for any reason and sent to any CAMACO LLC facility. 

1. Tooling & Equipment review - Whenever possible, the tools or equipment should be reviewed by Camaco personnel at its current location.

2. Tooling & Equipment  condition - 

a. If possible, the tooling or equipment should be modified to meet Camaco's Tooling/Equipment Design and Build Standards prior to arriving in the new CAMACO facility.
b. If it is not possible to make these changes prior to receipt by the new Camaco facility, an in-house tooling/equipment buy off form (exhibit ENI-09-14/15) should be completed after arrival and evaluation.

C.   PRODUCTION TOOLING RELEASE STAGE
 

This stage covers the official notification, by written purchase order, to a supplier that CAMACO LLC. Will purchase the quoted item(s) in accordance with the information contained in the purchase order with reference to the quotation. Accompanying the purchase order will be a copy of the Sample Submission Procedure and the assigned Tool or Machine Number(s).  All documentation shall reference the Tool or Machine Number(s)

D.    DESIGN STAGE   

This phase covers the interactive communications between the CAMACO, LLC. and the supplier during the design phase of the items(s) to be purchased.  The Tooling/Equipment Design and Build Standards shall be used as a basis for all design requirements.  Any deviations from the standards shall be communicated and approved by Engineering in written correspondence.

1.
PRELIMINARY DESIGNS

a)
All items shall be designed to the supplied CAMACO LLC standards.
b)
The tooling supplier is required to submit preliminary designs and equipment line-ups for review by CAMACO LLC. 

c)
A set of process sheets will be required to show what is being processed at each station of the process.

2.
REVIEW MEETING

a)
When the preliminary designs are completed, a review meeting will be organized at CAMACO, LLC or tool vendor, to review designs and processing.
b)
CAMACO LLC., will organize a team to complete a final review of the designs.
3.
COMPLETED DESIGNS

a)
CAMACO LLC. must approve completed   designs before work can begin.  However, this approval does not release the tool vendor from producing a functional tool.  The tool must produce parts to specifications on the part print and / or CAD data.  

b)
A complete set of all applicable Operator Instructions, Bills of Materials , Tool Tracings, CAD drawings, N.C. and EDM Wire cut programs, PLC  Programs , electrical, air, and  hydraulic control schematics and layout (with using 10% of print tolerances) are property of CAMACO,  LLC.,  and are to be delivered at the time of the tool delivery. 
E. BUILD STAGE
This stage covers the interactive communication of information between CAMACO, LLC. and the supplier during the build of the item(s) to be purchased.  The supplier shall provide progress reports to Engineering during the build stage.  Engineering and the supplier will concur to an appropriate schedule for progress report frequencies.  In the event the supplier wishes to deviate from the approved design, they must submit a request to CAMACO, LLC. in writing with the reason for deviation, associated cost and timing impact.  This will be reviewed and responded to in a timely manner. 

SECTION II.  SAMPLE SUBMISSION PROCEDURE  

This procedure covers the production, inspection and submission of first part samples.  CAMACO, LLC may elect to send representatives to the supplier's facility to observe the production run.  The supplier shall be responsible for operating the equipment in production mode, if at all possible, to verify hourly capacity.  The supplier shall inspect and submit the first piece samples to the following criteria:

A.
Tools shall perform to 1.67% CPK or greater.  Processing shall be centered on the nominal dimension with a variation of no more than 40% of the total tolerance.


1. 
Part must conform to print and gage requirements.

2.
CP (Process Capability) is defined as a given process to perform within the allocated tolerance band.  Note: This does not compare the process to


Nominal dimension and given tolerance, but the ability of the process to perform within a stated tolerance range.

3.
CPK (Process Capability Index) is a comparison of process performance to print specification and tolerance limits.  It is important to note that actual print specifications are what the comparison is made to, not the tolerance range as with CP.  It is possible to have a process that is capable, but has a low CPK.

4.
A review of fundamental statistical process control reference manual published by Automotive Industry Action Group (AIAG) would be beneficial.

B.
Sample parts off each operation shall be furnished for inspection.  Identify each part.

C.
Engineering shall determine the amount of samples to be furnished off of each station or process.  Standard capability studies are complete with 300 piece lots.

(RUN-AT-RATE)  The vendor shall supply technical support during try-outs at CAMACO, LLC. To assist with problems in our production environment that may not be seen at the sample submission.

SECTION III
EQUIPMENT DESIGN and BUILD STANDARDS
This document is intended to facilitate the communication of equipment design, builds, and installation requirements for CAMACO.  It will also help to maintain a level of consistency of quoting variables amongst the different equipment manufacturers.  The following information should be read completely before presenting any quotes or preliminary design plans to the CAMACO for review.  These standards should be used in addition to the project specifics outlined in the quote package or discussed in preliminary project meetings.  Preliminary design reviews and buy-offs will be inspected for conformance to theses standards.  Deviation from these standards must be approved by All Managers and documented in written correspondence.  The equipment manufacturer shall inform CAMACO of any services that are sublet to other vendors. CAMACO reserves the right to accept or reject the sublet, the supplier still has the responsibility for the over all timing of the equipment. All components used in the construction of the equipment shall be NEW: USED 
Components will not be accepted without a deviation approval.  Equipment shall be warranted for 1 year from the start of production at quote volume, from any problems encountered from day to day use, under normal working conditions, excluding perishable components.

A.
GENERAL REQUIREMENTS
1.
Egress
All equipment layout designs shall comply with the OSHA General Industry Standards for means of egress.  The equipment shall be designed to facilitate loading/unloading, and provide ample access for maintenance, routine tool changes and access to lubrication reservoirs.

2.
Monitoring Devices

The equipment shall be equipped with operator interfaces, panel lights, gages, etc., and must be approved by CAMACO. These indicators shall facilitate the monitoring of machine parameters and assist in operation sequence and troubleshooting procedures.  All equipment shall have a documented procedure to continue/restart the process in the event of a fault or e-stop to complete all operations.  HMI shall monitor all sensors in all states, including tied down (CAMACO can provide RS Logic and Panel Build example).
3.
Lubrication

The equipment shall be designed with adequate means of lubrication for moving parts.  Grease manifolds and / or automatic lubricators shall be used when feasible.  Recommended lubes and lubrication frequencies will be in the Preventive Maintenance instructions. 
4.
Quality

Fail-safes shall be incorporated into the design on all automatic operations.  Fail-safes shall be designed to prevent mislocation of parts, completing operation with components missing, and any other operation, which result in poor quality products.  Any sensors used to fail-safe, must be checked in both on/off states to prevent disabling.  Cylinder stroke sensors used for part present/location cannot be at the bottom of the cylinder stroke.  It must have over-travel in cylinder stroke and fixture.  Cylinder read switches will not be used for part present/location.
Design and manufacturing of tooling shall produce all SC, CC & HI characteristics to a 1.67 CPK
All Part critical surfaces must be guarded from weld slag

5.  Environmental
All processes must be evaluated for environmental aspects/impacts per ISO 14001.
The machine must arrive at CAMACO with all sharp corners/edges rounded/de-burred, painted surfaces free of blemishes, dirt, and oil.  Machined surfaces coated with oil to prevent oxidation (rust).  All components free of dust, dirt, & metal chips.
B.
STRUCTURAL STANDARDS

1.
Materials
a) All equipment structures shall be constructed of SAE / ANSI quality material and Craftsmanship.  
b) All fasteners will be metric
a. Allen head bolts will be used in all applications unless clearance issue. Then hex head bolt can be used.

b. All threaded fasteners not designed to be move on frequent basis must be blue Loctite 242 or equivalent.

c. All exposed bolt ends are to be protected with a nut or be ground smooth.
c)
The equipment shall be designed to withstand a minimum of 30% over the volume

 Requirements for the estimated life of the program.  High quality, robust designs will be 

 Used on all moving devices.


d)
All shunt blocks must be silver plated.
e)
For Weld fixture plates- MIC -6 Aluminum base is required unless authorized by CAMACO

a
1” Thick clear anodized aluminum plates – Class 3, not hard coat.
b.
Amco Blocks must be used on all netting surfaces.
c.
All fixtures must be designed and built to nominal, based on print / math data design intent.  Only 3mm are allowed.  All shims should be from Douglas Stamping Company.  With all shims in place, the fixture must be at nominal.  All locator pins must be counter-bored into adjustable locator blocks.  The tolerance allowed for locators will be 10% of print tolerance.  Layout results of the fixture to nominal must be provided for buy off approval.
2. The machine will include leveling pads. So the machine can be leveled within .002” per foot in each direction. 

a. During install the machine will be leveled within .002” per foot in each direction.
3.
Overhead Lifting

a.
All designs incorporating overhead lifting structures or loading decks shall comply with the OSHA General Industry Standards.  All such structures shall have a label indicating the safe design load.

4.
Overhead Access

a.
All ladders, overhead walkways, etc., shall comply with the OSHA Standards.

5.
All equipment shall have provisions for moving with a fork truck and / or crane.  These provisions should be clearly marked.

6.
All equipment utilizing oil and /or water shall be equipped with a catch basin to contain leaks.  All oil lines must be accessible along side of machines.

7.
All equipment shall be Window Gray RAL# 7040 
8.
Chiller must be located above the highest water intake point on the machine. (Refer to the Standard Component List # 5.)

9.
Equipment shall have incoming part bin holder integrated into the design of the machine (CAMACO) will supply the sizes of the bins.)
10.
 All critical areas of machine must be protected from weld slag.

11.
 All parts ejectors must be automated
12.  When retooling a machine, the machine contractor will be responsible for machine integrity pretested for loads and reengineered for part. Machine to be brought up to the OSHA, ANSI, and    NFPA/NFPA 70E standards.
13.  Key-Cert - Coil must be used on all threaded aluminum unless otherwise specified.
C.
SAFETY/GUARDING

1.
Guarding
a)
All equipment shall be equipped with point of operation guards and comply with the General Machine Guarding requirements of the OSHA Standards.  Some examples of common safety components include: barrier guards, light curtain, two-hand controls, stop blocks, lockout plugs, guard interlocks, and safety mats.  All safety components must be approved safety devices and the control circuitry must comply with the OSHA and NFPA 70E Standards.

b) Any machine having pinch points or those having tables or devices that rotate require the guarding mentioned above, other types of machines requiring guarding include: rotating barrels or containers, milling machines, shears, guillotine cutters, presses saws, drills, etc.
c) Black wire mesh is the preferred method of guarding the machine. Plexiglas is to be used only when wire mesh is not adequately to protect operators from the machine.

d) All guarding doors shall be electrically interlocked back to the machine.

e) The guarding shall be built in such a fashion to minimize the foot print of the machine. “Use sliding doors when possible”, while not interfering with the ability to maintain or repair the machine.
f)
The operator shall not be required to reach past or around any moving parts, rotating spindles, or other such hazards during the operation or set-up of the machine.

g) Barrier guards shall be electrically interlocked.  Pneumatic and hydraulic valves shall be designed to default to a safe state during an Emergency Stop condition or during loss of power (such as self-centering valves)
h) Estops will be present at each station an operator is allowed to work. The Estop must be located in such a fashion that the operator can reach and engage the Estop from their work station. The Estops must be positioned where it is not easy to accidently activate.
i)   Robotic cell must comply with RIA 15.6 newest revision.
j) Safety Yellow shall be used for all guarding (RAL 1021)
k) Light curtains shall be positioned in such a fashion that an operator will not be able reach around, under or over and contact any portion of the machine that has a pinch point. This distance of the light curtain needs to be set when the light curtain is broken that all Moving components are at rest before they can be contacted by an operator. 
l) If the cell is welding must protect personal from weld spatter and their eyes from weld flash. If moving curtains are required they must move between automatically.

m) Noise level shall be 80 dB peak.
2.
Lockout Controls
Proper lockout controls shall be provided to contain or bleed-off all sources that have stored energy.  CAMACO document MT-012 will be completed to provide proper lock out, tag out procedure location.  See Exhibit B.
          EXHIBIT B
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Form MT-012

D.
POWER SOURCES
1.
Pneumatics  
a)
There shall be only one (1) source of air supply on each machine equipped with electric solenoid valve controlled by PLC to shut off after 15 minutes of no operation or power shut off.  Air supply valves shall be equipped with lockable hasps (Parker Valve LV6N8 ¾ and up).
b)
All pneumatic designs shall be designed to operate at 60 – 100 PSI. Cycle times and capability shall be met at 60 PSI.
c)
Aluminum pliable rubber coated (Refer to Standard Component List) lines shall be used vs. hose where feasible; PVC and flexible plastic lines shall not be used without approval.

d)
Control valves shall be designed to default to a safe state during an E-Stop condition or during loss of power (Such as Self-centering valves) where feasible and must be approved by Camaco Management.  Valves will be labeled to the point of operation.
e)
All airlines must be color coded and labeled at the valve. Blue for supply lines and Black for return lines.
`
f)
The regulator must be key locked.

g)
All pipes and hoses must be spaced and clamped horizontally and vertically.

h)
Hoses must have quick connect JIC37 degree (or push lock metal) fittings. (Refer to the Standard Component List # 3.)
i) The Machine will have one quick Disconnect air attach point for convenience air.

j) All cylinders must be in closed position for clamping, welding, if not in closed position; shaft needs to be protected or shielded.
k)
All cylinder pistons must be magnetic and sensored when clamped in closed and open positions.
2.
Hydraulics

a)
Hydraulic power units and components shall operate at not more than 75% of the manufactures rating.  Maximum 1800 PSI.

b)
Hydraulic units should be connected to the machine with flexible hose.

c)
Steel lines shall be used at other locations where feasible.  All fittings are to be SAE straight with O-ring.  Hydraulic hose shall have 37degree JIC swivel ends.

d)
All pressure regulators shall be equipped with a gage piped to the reduced pressure line.  A pressure gage shall also be plumbed at each pump main.

e)
Filters shall be provided on each unit for the continuous removal of solids from the hydraulic fluid.  A high pressure shut down switch for plugged filters must be installed.

f)
Control valves shall be designed to default to a safe state during an E-Stop condition or during a loss of power.  This includes the bleed down of accumulators where appropriate for lockout procedures or other safety concerns.

g) 
Hydraulic presses must have a pressure check system to hold press in up position during not running condition.  Press must have up position controls on start up.

i) All hydraulic units must have a self-contained chiller.
j) All hydraulic lines must be color coded and labeled at the valve. Blue for supply lines and Black for return lines.
3.
Electrical systems
a)
The standard plant operating voltage is 480 volt / 3 phase. There shall be only 
one electrical service supply for each machine.  This service supply shall be 
terminated in a panel equipped with a fusible disconnect capable of interrupting 
the maximum operating overload current of all equipment connected to it. , 

b)
All electrical systems shall conform to both NEC and NFPA70E and OSHA Standards.  All electrical components shall be NRMA rated where this rating applies.
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All high voltage in one cabinet and low voltage in another.  24V power to PLC, HMI, and all control circuits.  Ex. 480V main disconnect must be external to 
main control box with voltage vision LED power warning and check voltage 
separate 120V Non-Contact Detector (R-1A3W-LPB Grace Engineered 
Products),  fuses, motor starters, 
power supplies, 
drives in main cabinet, PLC, 
safety devices and other low voltage component in 
control cabinet.
c)
All safety guarding circuitry shall be interlocked to the control circuit and disable the machine safely upon interruption.

d)
To facilitate troubleshooting, control sensors, (i.e., proximity, limit, pressure, etc.,), shall not be wired in series.  Each sensor should be a separate input in PLC control designs: (E-Stop components should be wired in a series and hard wired into the master control safety module panel view with error text message pages.).  Display must be used for each fixture.
e)
Electrical conduits or wires trays shall be used where feasible.  Flexible cords shall not be used as a substitute for conduit, except when utilized for ease of change-out for replacement parts, or on moving pieces of machinery where it is not feasible to utilize conduit, wire trays, etc.

f)
Proper junction boxes shall be used to terminate sensor cords and to keep their length to a minimum for wire terminations, (no wire nuts, or splices, no fly leads are to be used). Use double ended cables. (Refer to the Standard Component List # 9.)  ASI buss system required.
g)
All motors shall be appropriately protected against overloading.

h)
Expansion Capability - Cabinets shall have ample space provided for possible future expansions.  All PLC systems shall be designed to incorporate a minimum of two additional slots.

i)
Ground blocks must be shimmable and all standard.

j)
Machine must be equipped with internal and external lighting to assist operators with inspecting, loading and safety functions.  A 3 phase personal fan for each operator on the machine with proper starter and heaters. (Refer to the Standard Component List #9).  Operator light and fan must be wired into controller for “Green” 15 minutes shut-down of non-running period.
k)
Operator interface must show parts present, all cylinder sensors, diagnosis and alarm pages.

l)
All fixtures must be wired in 24vdc only, proximity switches are to be 4 pin Euro.and PNP. ASI buss system required.  (Refer to the Standard Component List # 2.)

m) Machine must be equipped with a counter.  A stand-alone counter will be needed if there is no panel view counter.
n) All cable, cords and hoses must be spaced and clamped horizontally and vertically.
o) All cables, cords and hoses must be in conduit or in some way protected from cutting, scraping, and shaving. Use silicone hose where protecting from sparks and heat
p) All sensors (12mm. Diameter standard) are to be quick disconnect for fixtures and hidden protection but easy access.  
q) All transformers, shunts, blocks, and guns must have stainless steel bolts, and nuts.

r) All electrical panels with PLC must have an interface to comply with the NFPA standard on the outside door.
4.
Water Services

a)
Equipment such as welders that utilize heat exchanges with water as a direct cooling method shall be equipped with flow control sensors in the return flow circuit, each return line sensored which are to be incorporated into the control circuit. A volume-per-minute water flow meter-one-on each return channel is required and not in series.  (Refer to the Std. Component List # 5.)

b)
There shall be only one (1) source of water supply on each machine.  Supply valves shall be equipped with lockable hasps.  You must turn off the chiller before shutting supply valve to equipment being serviced by the chiller.  Each machine must have its own 
independent cooling system, unless doubling. (Refer to the Standard Component List # 5.)

c) All pipes and hoses must be color coded, blue and black for chilled return.
d) There shall be only one (1) source of water supply on each machine equipped with electric solenoid valve controlled by PLC to shut off after 60 minutes of no operation or power shut off.

e)
Hoses must have quick connect JIC 37 degree fittings. (Refer to the Standard Component List # 5.)

f)
All shut off valves must be ball valve construction.

5.
Standardized Components (see Appendix 1)

6.  Robots (Refer to the S.C. List #8)

a)
2 year parts and field service labor, freight, warranty.  Warranty begins at    Camaco buy-off.


b)
Zero point on each fixture.  All programs must be written using the zero point as the start point.


c)  
Robot cell must be equipped with a reamer and programmed to ream in the turn-table cycle.


E.
DOCUMENTATION

Each piece of equipment supplied shall include three (2) copies of a complete Owner's Manual for that piece of equipment.  All documentation shall reference the assigned Machine Number.  All schematics, programming, text, and print documentation shall be in English and native language of equipment final destination.  Each Owner's Manual shall include the following items.

1)
Operators Information


a)
Sequence of operation description


b)  Troubleshooting guide


c)
Preventive Maintenance Schedules


d)
Recommended spare parts list


e)
Recommended consumable tooling list


f)
Manufacturer information on purchased components / tools

g)
Complete Bill of Materials (Must be in Camaco format) Camaco will supply a copy of the template for the BOM.

h)
Display screen navigation list


i) 
Lockout procedures

k) Software – Allen Bradley RS Logic/HMI
2.
Blueprints / Schematic Drawings


a)
System drawings (layouts)


b)
Tool / fixture details


c)
Hydraulic Schematics


d)
Pneumatic Schematics


e)
Electrical Schematics


f)
Map of proximity switch locations (This includes map of Poka Yoke devices)

g)  Assembly Schematics (detail of assembly - disassembly in sequence)

3.
Programmable Logic Control Documents / NC databases


a)
Hard copy of PLC program


b)
I/O addresses and cross-reference lists.


c)
CD of PLC program (only 1 copy required - master manual).

d)
CD of CAD drawings (DXF files of elect.schematics - only 1copy 

required).

e) All components or assemblies are to be drawn in CAD, (in order of preference)


3D Data:
(Solid Models, CNC< Surfaces)





SOLID EDGE (.asm) (.par)





SOLIDWORKS (SLDASM or SLDPRT)





Parasolid (.x_t)





STEP (.stp)





IGES (.igs)





ACIS (.sat)


2D Data:
(Prints, E.D.M. Wire Paths)





SOLID EDGE (.DFT)





AUTOCAD (.DWG)





DXF (.DXF)





IGES (.IGS)

F.
INSTALLATION

1.
Scheduling / Coordination

After User approval, shipment and installation of the equipment shall be coordinated between the Project Engineer and the Vendor Representative.


2.
Vendor Responsibilities

a)
Vendor is responsible after F.O.B. for movement of tooling/equipment from the CAMACO, LLC dock to designated area in plant.  Vendor will provide proof of insurance for themselves and /or assigns, covering liability for any damage to any equipment being delivered and /or any other equipment in a CAMACO LLC. facility, vendor agrees to hold CAMACO, LLC. harmless from cost imposed by CAMACO, LLC. due to late, partial or no shipments to our customers caused by damage.  Vendor also agrees to bear entire cost of replacing damaged equipment plus any other damage imposed on CAMACO, LLC, customers as a direct result of said accident and damage.  Said insurance coverage shall be equal or above 5 times the annual volume + 30% of the product line the machine is damaged on.

b)
Equipment installations and associated costs are the responsibility of the Vendor unless specifically quoted otherwise or the User approves exceptions.

c)
Equipment installation by the Vendor shall be completed to the point of service connection.  The User shall be responsible for making service connection to the equipment including, electrical, pneumatic, and water services.  Note:  Often forklifts genie booms, etc. can be supplied, although prior arrangements must be made.

d)
The Vendor's assembly personnel will be expected to adhere to the User's safety policies.  Prior to installation, the Vendor shall review and complete the Contractor Verification Form, which explains the plant's policies.

e)
During the installation and tryout at the User's site, the Vendor shall provide a list of contacts for assistance in troubleshooting.  Specific areas of concern include tooling, electrical, mechanical, programming and purchasing.
f)
 Vendor to supply type of shipping/packaging material to be used.
g) Vendor to provide MSDS for all shipping material (example: cardboard, oils, rust inhibitors)  

     

 prior to shipment.

h) Vendor must receive approved MSDS sheet from Camaco prior to shipping tools.

G.
TERMS & CONDITIONS - Standard Terms and Conditions “A”

       (CAMACO Tooling-Equipment-Fixture-Gage)

General expectation: Tooling is provided on a turnkey basis with Supplier responsible for all costs associated with design, build, debug, PPAP and runoff at CAMACO.  CAMACO expects supplier to show proven tool capability to produce good quality product at quoted production rates on CAMACO equipment.

· Payment Terms – 30 percent net 30 after design approval, 40 percent net 30 after approved buy off at supplier remaining 30 percent net 30 after buy off at CAMACO. Note all invoices must be sent to CAMACO accounts payable with a copy of the appropriate CAMACO approval forms signed off by the appropriate CAMACO personnel.

· Tool Cost Audit – CAMACO and/or its customers have the right to audit tool cost. Supplier is responsible for documentation and justification of tool cost, and PO may be adjusted based on the audit results.

· Tool Cost Breakdown Sheets – Supplier shall complete Detailed CAMACO Tool Cost Breakdown Sheets as part of the quote submission.  Quotations without cost breakdowns will not be considered.

· Freight – Quote freight FOB CAMACO.  

· Tool Buyoff and Acceptance @ Supplier plant (8 hour run)

· Tool Shop – Tryout time and equipment to be included in quote

· Supplier is responsible for travel expenses for supplier personnel for interim progress meetings and acceptance runs.

· Tool Buyoff and Acceptance @ CAMACO facility (8 hour run) at a CPk 1.67

· Supplier is responsible for travel expenses for supplier personnel for interim progress meetings and acceptance runs.

· Delivery – Supplier will quote firm delivery. In case of any delay, all costs incurred by CAMACO as a result of this delay shall be charged to the supplier. 

· PPAP – 

· Supplier is responsible for submittal of full level 3 PPAP package including short and long term capability studies as required by CAMACO and/or its customer’s incl. 300 good parts and study for Gage R&R.

· 300 PPAP approved parts are to be submitted to CAMACO

· Supplier responsible for material lab testing, if required.

· Change Control – Supplier responsible for tracking & documentation of tool revisions including timing, cost and cost breakdowns. All costs related to changes shall be paid only and after payment is received from CAMACO customer and only up to the quoted amount. 
· CAMACO shall have the right to an off-set to the supplier invoices in order to recover for material, time and expenses incurred by CAMACO and any other costs associated with delivery and quality of the Tooling/Equipment/Fixture/Gage or Purchased items.

Standard Terms and Conditions “B”

(CAMACO Tooling-Equipment-Fixture-Gage)

General expectation: Tooling is provided on a turnkey basis with Supplier responsible for all costs associated with design, build, debug, PPAP and runoff at CAMACO.  CAMACO expects supplier to show proven tool capability to produce good quality product at quoted production rates on CAMACO equipment.

· Payment Terms – 30 days after CAMACO receives payment from CAMACO customer 

· Tool Cost Audit – CAMACO and/or its customers have the right to audit tool cost. Supplier is responsible for documentation and justification of tool cost, and PO may be adjusted based on the audit results.

· Tool Cost Breakdown Sheets – Supplier shall complete Detailed CAMACO Tool Cost Breakdown Sheets as part of the quote submission.  Quotations without cost breakdowns will not be considered.

· Freight – Quote freight FOB CAMACO.  

· Tryout Stock – Supplier will purchase sufficient material for tryout and PPAP part submission.  If CAMACO provides tryout material, such costs will be charged to Supplier including cost of material, freight, shipping and handling, and administrative fee. 

· Tool Design Buyoff: If CAMACO provides design support, including evaluation and buyoff, such costs will be charged to the supplier.

· Tool Buyoff and Acceptance @ Supplier plant (8 hour run)

· Tool Shop – Tryout time and equipment to be included in quote

· Supplier is responsible for travel expenses for supplier personnel for interim progress meetings and acceptance runs.

· Tool Buyoff and Acceptance @ CAMACO facility (8 hour run) at a CPk 1.67

· CAMACO shall charge supplier for any support labor used for die tryout and runoff

· Supplier is responsible for travel expenses for supplier personnel for interim progress meetings and acceptance runs.

· Delivery – Supplier will quote firm delivery. In case of any delay, all costs incurred by CAMACO as a result of this delay shall be charged to the supplier. 

       Supplier must execute a Bailee Bond.

· PPAP – 

· Supplier is responsible for submittal of full level 3 PPAP package including short and long term capability studies as required by CAMACO and/or its customer’s incl. 300 good parts and study for Gage R&R.

· 300 PPAP approved parts are to be submitted to CAMACO

· Supplier responsible for material lab testing, if required. Change Control – Supplier responsible for tracking & documentation of tool revisions including timing, cost and cost breakdowns. All costs related to changes shall be paid only and after payment is received from CAMACO customer and only up to the quoted amount. 
· CAMACO shall have the right to an off-set to the supplier invoices in order to recover for material, time and expenses incurred by CAMACO and any other costs associated with delivery and quality of the Tooling/Equipment/Fixture/Gage or Purchased items.

H.  STANDARD PARTS LIST  
	
	COMPONENTS
	STANDARD COMPONENT LIST
	OPTIONS

	1
	CONTROLS
	
	

	
	Processor
	Compact Logic and Control Logic 
	

	
	Resistance Weld
	Medar  300 OT
	Weltronis-WT 900

	
	Wire Weld-Mig
	Miller
	

	
	AC Drivers
	AB
	Emerson

	
	DC Drivers
	AB
	Emerson

	
	Servo Drives
	AB
	Emerson

	
	Turntable Drives
	Camco
	Danflos

	
	Pushbuttons
	AB 800T Series
	

	
	Operator Interface
	Proface

	

	
	Selector Switches
	AB 800T Series
	

	
	Palm Buttons
	Banner OTBA5
	STI Capacitive

	
	Two hand Safety Control
	Riese   SafeZ
	

	
	Relays
	Idec RY4S Series with ID Lamp
	24 Volt DC

	
	   S SERIES
	
	

	
	Power Supply
	ABB size as required
	P&F

	
	Counters 
	Durant
	

	
	Fans           

 (see Wire Term  for QD)
	Dayton
	

	
	Motor Starter 
	AB-Size to Machine Needs
	

	
	Voltage Vision LED Power Warning & Check Voltage separate 120V Non-Contact Detector
	R-1A3W-LPB   (Grace Engineered Products)
	

	
	
	
	

	2
	SENSORS
	
	

	
	Limit Switches
	AB 802 Series
	Micro Bz Series

	
	Pressure Switches
	IFM Effector
	

	
	Vacuum Switches
	IFM Effector
	

	
	Photoelectris 
	SICK
	

	
	Proximity Switches
	Turck

	

	
	
	AB 8771TM Serues S Steel
	

	
	Thread Detect Sensor
	Syron ((SNP59698)(M8))
	

	
	
	
	

	
	Transformer
	RoMan
	

	
	
	
	

	
	Shunts
	Watteredge
	

	
	
	
	

	
	Tips/Ground Block
	Tuffaloy
	

	
	
	
	

	
	
	
	

	
	Linear
	THK – with seals & metal end caps
	

	
	
	
	

	3
	PHEUMATICS
	
	

	
	Cylinder -Weld
	Savair Inc.
	TG Systems

	
	Cylinder-Index
	PHD
	Parker

	
	Cylinder-Clamp
	Destaco
	PHD

	
	Valve
	Festo
	

	
	Air Fittings
	Parker JIC 37 degree Swivel
	Push-pull connectors must be metal

	
	Gauges
	Liquid Filled 
	

	
	Flow Controls
	Parker F Series
	

	
	Filter
	Parker  ¾ Dia. Minimum Inlet
	

	
	Regulator
	Parker  ¾ Dia. Minimum Inlet
	

	
	Lubricator
	Parker  ¾ Dia. Minimum Inlet
	

	
	Exhaust Valve
	Parker
	Ross 153-C-102

	
	Air Line

	Synslex 1300 alum. Rubber coated line
	Freelandwade FW1J3510701

	4
	HYDRAULICS
	
	

	
	Hydraulics Power Unit
	Vickers
	Parker

	
	Hydraulics Valve
	Parker 
	Bosch

	
	Cylinders-Index
	Parker
	

	
	Gauges
	Liquid Filled
	

	
	
	
	

	5
	COOLING
	
	

	
	Flow Switch
	IFM Effector
	

	
	Fittings
	Parker JIC Swivel 37 degree
	

	
	Chiller
	Dimplex
	Motivair

	
	
	
	

	6
	LUBRICATION
	
	

	
	Automatic Lubrication
	Trabon
	

	
	
	
	

	7
	GUARDING
	
	

	
	Light Curtain STI Mini-Safe
	4600 Series
	Leuze Light Curtain CPT 30 and CPR 30

	
	Gate Interlock

   “          “                                     
	Forttress Interlock 


	STI Trojan 5

Magnetic Switch



	8
	ROBOT
	Motoman
	

	
	
	
	

	9
	WIRE TERMINATIONS
	
	

	
	Enclosures (Hinged Covers)
	Hoffan
	Bee & Rittal

	
	Termination Block
	Entrelec
	AB 1492

	
	Fused Termination
	Idex
	

	
	QD Distribution Block
	Brad Harrison (4 PORT)

Brad Harrison (8 PORT) 
	BKY401P-FBB

BKY801P-FBB

	
	QD Distribution Block - Home Run Cable
	Brad Harrison 32101 A04M050-5M

Brad Harrison 32101A04M100-10M
	

	
	Fan QD 480 volt. 20 amp
	Hubbell #HBL24305SW

Hubbell #HBL2431S
	

	10
	Devicenet / Ethernet
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                       (Required For Equipment Build Start)

Part Number
     _____________________________


Equipment Line Up

Part Name
     _____________________________



10_____________________________
Rev.  Level           _____________________________



20_____________________________














30_____________________________














40_____________________________
[image: image3.wmf] 















50_____________________________














60_____________________________














70_____________________________
Egress











Safety/Guarding

Y   N/A N











 Y  N/A  N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Ample access for production and maintenance
 
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Complies with OSHA Standards 

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Complies to OSHA General Industry Standards 

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Guards are electrically interlocked














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Self centering valves used  














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Comply with OSHA & State Safety Regulations  

Monitoring Devices          







Power Sources-Pneumatics 

Y   N/A N











 Y N/A N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to monitor machine parameters

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  (1) Source of air supply

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to monitor operation sequence 

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Supply valve has auto bleed-off

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to aid troubleshooting                                          and lockable hasp














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Designed to operate at 60 PSI














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Steel lines used where feasible














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Will default to a safe state for 
















  E-stop situations

Lubrication 










Power Sources-Hydraulics

Y  N/A N











Y  N/A  N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means of lubrication for moving parts

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Designed to operate at 75% of

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Grease manifolds and/or automatic lubricators 



  Manufacturer’s rating (1800 PSI maximum)














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Hydraulic unit connected to machine VIA
















  Flexible hose (Steel lines used where feasible)














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Steel lines used where feasible

Quality











Power Sources-Electrical

Y  N/A  N











Y  N/A  N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to prevent mislocation of parts

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Designed to conform to NEC & OSHA Stds.

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to detect if parts are missing

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  (1) Source of electrical supply

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Can design produce all SC, CC & HI



 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Proper disconnects, interlocks &



  Characteristics to a 1.67 CPK Quality Level




  overload protection used














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Expansion capability 

Environmental

Y  N/A  N
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  The process has been evaluated for environmental


  Aspects/impacts per ISO 14001
CAMACO, LLC 
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Structural Standards








Water Service 
Y   N/A N











 Y N/A N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Good quality materials used 





 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  (1) Source of water supply

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Leveling and/or vibration dampeners used


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Supply valves equipped with lockable hasp

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Robust designs on all moving parts



 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Flow control sensors used

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Overhead loading decks (built to OSHA Standards)

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Overhead access ladders and/or walkways

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Fixture designed with 3 or 5mm shims to nominal

Comments:
Additions, deletions, or exceptions must be noted in writing below and signed by both a representative of




CAMACO LLC and the equipment supplier.

 FORMCHECKBOX 
  Approved

        

       Tool Engineer  _______________________
Date ____________________________

 FORMCHECKBOX 
  Approved with notes
                   Tool Maker ________________________
Date_____________________________


                Maintenance ________________________
Date_____________________________



           

   Safety/Environmental ________________________
Date_____________________________

CAMACO, LLC 
              TOOLING – EQUIPMENT SHOP/IN HOUSE BUY OFF 







             (Required For Equipment Build Start)

Part Number
     _____________________________


Equipment Line Up
Part Name
     _____________________________



10_____________________________
Rev.  Level           _____________________________



20_____________________________








  





30_____________________________














40_____________________________














50_____________________________














60_____________________________














70_____________________________
Egress











Safety/Guarding

Y   N/A N











 Y  N/A  N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Ample access for production and maintenance

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Complies with OSHA Standards 

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Complies to OSHA General Industry Standards 

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Guards are electrically interlocked














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Self centering valves used  













 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Comply with OSHA & State Safety Regulations  

Monitoring Devices          







Power Sources-Pneumatics 

Y   N/A N











 Y N/A N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to monitor machine parameters

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  (1) Source of air supply
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to monitor operation sequence           FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
   Supply valve has auto bleed-off and lockable   
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to aid troubleshooting

 
                  hasp
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate restart instructions





 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Designed to operate at 60 PSI














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Steel lines used where feasible














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Will default to a safe state for E-stop situations

Lubrication 










Power Sources-Hydraulics

Y  N/A N











Y  N/A  N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means of lubrication for moving parts

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Designed to operate at 75% of

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Grease manifolds and/or automatic lubricators 



  Manufacturer’s rating (1800 PSI maximum)














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Hydraulic unit connected to machine VIA
















  Flexible hose (Steel lines used where feasible)














 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Steel lines used where feasible

Quality











Power Sources-Electrical

Y  N/A  N











Y  N/A  N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to prevent mislocation of parts

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Designed to conform to NEC & OSHA Stds.

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate means to detect if parts are missing

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  (1) Source of electrical supply

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Adequate sensor adjustment from bottom


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Proper disconnects, interlocks & overload

                   Of cylinder stroke 









  protection used

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Can design produce all SC, CC & HI characteristics
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Expansion capability


  
   to a 1.67 CPK Quality Level





Environmental









Water Service

Y  N/A  N











Y  N/A  N
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  The process has been evaluated for environmental
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  (1) Source of water supply



  Aspects/impacts per ISO 14001




 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Supply valves equipped with lockable hasp

Y  N/A  N











 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Flow control sensors used

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Good quality materials used

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Leveling and/or vibration dampeners used

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Robust designs on all moving parts

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Overhead loading decks (built to OSHA Standards)

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Overhead access ladders and/or walkways

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Layout results of fixtures to nominal

CAMACO, LLC 
TOOLING – EQUIPMENT SHOP/IN HOUSE BUY OFF

Documentation-Operator Information




Documentation-Blueprints/Schematic Drawings

 Y  N/A  N





  



Y  N/A  N

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Sequence of operation description


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  System Drawings and/or layouts

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Troubleshooting guide





 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Tool/Fixture details

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Preventative maintenance schedules


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Hydraulics schematics 

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Recommended spare parts list



 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Electrical schematics

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Recommended consumable parts list


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Map of prox switch locations

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Manufacturer manuals on purchased components

                   and/or tools


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Complete bill of materials
Documentation – Programmable Logic Control

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Display screen navigation list
Documents/NC Databases
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Lock-out Procedures
Y  N/A  N


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Hard copy of PLC Program

Environmental









 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  I/O address and cross reference lists

Y   N/A  N
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Diskettes(s) of PLC Program

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
   The process has been evaluated for
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Diskettes(s) of CAD drawings, CNC cutter             

                    Environmental Aspects/Impacts per ISO 14001
                   Programs and Wire-EDM programs (DXF Format)


 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  Diskettes(s) of electrical schematics (DXF Format)

 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
   Check receipt of approved Camaco MSDS 
 FORMCHECKBOX 
   FORMCHECKBOX 
   FORMCHECKBOX 
  All Documentation in English

                   Sheet for packaging materials
Comments:
Additions, deletions, or exceptions must be noted in writing below and signed by both a representative of




CAMACO LLC. and the equipment supplier.

 FORMCHECKBOX 
  Approved

       

   Tool Engineer ________________________
Date ____________________________

 FORMCHECKBOX 
  Approved with notes
                Tool Maker ________________________
Date_____________________________


          


             Maintenance ________________________
Date_____________________________



              

Safety/Environmental ________________________
Date_____________________________[image: image2.png]



 Y     	Complete


N/A     	Not Applicable


 N		Not Complete





 Y     	Complete


N/A     	Not Applicable


 N		Not Complete
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