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User Guide:  Tumbling

Procedure:
Supervisor / Lead Person / & Delegated Representative 

1.
Job Orders arrive from previous operations and are placed in the Tumbling staging area.

2.   Job Orders are prioritized in staging area by the Business System Database (BSD).

3.   Job Orders are delegated in order of priority and or daily production requirements.

Operator
1.
Perform Tumbling operations as per detail drawing and job routing. When the job paperwork does not include process information, follow new part information below. Job routing paperwork must be updated by the Operator with the guidance of the Machine Shop Engineer/Supervisor as specifications or conditions change. The Operator is responsible for quality, in process, and final inspection. When applicable, inspecting dimensions from a prior operation may become necessary. Inspect and record all data as per MS1053. 
NEW  PART  INFORMATION 
The Operator will be responsible for researching new part information with the guidance of a Machine Shop Engineer and based upon the information noted below and proven process sheets. A sample piece(s) will be run through the Tumbling system to verify all settings and no damage will occur to part during the test run. When Operator has verified all settings, the new part information will be recorded onto the job routing paperwork, initialied and dated by both the operator and shift and electronically recorded on master part routing by a Machine Shop Engineer. 
GRAV-I-FLO  TUMBLER:

MACHINE START UP PROCESS:

· Inspect interior of machine for loose debris, cracked or broken parts

· Turn on main breaker (R/side of machine)

· Reference documented instructions on job routing
LOAD PARTS:
· Place object(s) to be polished in barrel(s) then fill barrel(s) 1/2 full with media. Media type is determined from the job routing.  If using wet process, add water until it covers media.

· When using mechanical finishing compound (Aqua-2000): 15 ml per full barrel, 10 ml per double barrel and  5 ml per triple barrel.

MOUNT  LID:

· Hand tighten knob

· Tighten with handle until barrel rotates on table

· Tighten knob an additional 1/2 turn with 2 pronged wrench

BARREL  LOADING  INTO  MACHINE:

· Slide barrel into barrel holder carousel

· Counter balance drums, when the amount of parts to be tumbled only fills one barrel. Counter balancing can be achieved by adding barrels filled with water to the carousel to distribute the weight evenly.

· Push in and turn lock downs !!!!!!! (3 per barrel)
· Shut doors

SET  SPEED / RPM:

· Set speed as per job routing.
· General operating speed range (#6)180 to (#7)200RPM

· When requiring higher then 180RPM, start at speed#6 and gradually work up to #8

SET TIME / CYCLE TIME:

Cycle times for each group of parts will change depending on a number of variables.  These may include part conditions prior to Tumbling such as size, surface finish, and part material. For proven parts the cycle time will be annotated on the job routing.
· Turn dial to required time as per job routing
· Do not exceed time cycles, 
CYCLE  START:

· DO NOT START MACHINE WITHOUT CHECKING BARREL LOCKS !!!
· Begin cycle by pressing the “start” button
MEDIA / PARTS  SEPERATION  PROCESS:

· Parts are separated from the media as follows:
1. Remove barrel from machine

2. Remove lid (Use caution, Open SLOWLY to relieve pressure)

3. Carefully pour parts and media onto strainer basket to remove water

4. Remove parts from media by hand or with the use of a sifter basket

5. Place media back into proper containers

INSPECTION  PROCESS

In process inspection will be performed as per MS1078. In order for parts to be measured/inspected accurately they must first be separated from the tumbling media. Tumbled parts are not required to be Miracleaned for inspection purposes. The operator is responsible for quality, and 100% visual inspections including any and all cosmetic flaws (i.e. dings, dents, scratches and surface finish). When Tumbling cycle is complete, Operator must inspect 10% of the parts from each barrel with the aid of a microscope (if applicable).

· Upon completion of Tumbling operations, machinists will log out of job as per MS1053, complete all necessary paperwork, and handle parts as per MS1078, then move parts to the next operation as per router. 
· Threads must be checked with appropriate gage before and after Tumbling operation. The inspection interval will consist of a minimum sample of ONE piece per barrel prior to and after tumbling operations is performed.
MACHINE SHUT DOWN PROCESS:
· Clear any remaining parts and media from barrels

· Close doors
· Turn main breaker off ( DO NOT Press “RED” emergency stop button )
· Clean and organize area of operation 

BENCH TOP (Mechanical) TUMBLER:

             Used to achieve a uniform finish and to prevent damage to threads.

MACHINE START UP PROCESS:

· Inspect interior of barrel for loose debris, cracked or broken parts

· DO NOT PLUG EQUIPMENT INTO ELECTRICAL OUTLET AT THIS TIME !!!!!!
· Reference documented instructions on job routing.
LOAD PARTS:
· Place object(s) to be polished in barrel then fill barrel full with media. Media type is determined from the job routing.  If using wet process, add water until it covers media.

SOLUTION HOLD TANK:

· Fill with water until approximately 1 inch below air tube
· Add in 2 ounces of Aluminum Additive (AP-100) or Rust Inhibitor (L-G-M)
· Bucket must be positioned higher then tumbling barrel (i.e: on shelf above tumbler)
MOUNT  LID:

· Hand tighten butterfly nut

DRAINAGE RESEVOIR:

· Position barrel lower then the tumbling barrel (i.e: on floor)

· Set fluid flow to a steady drip

SPEED / RPM:

· Automatically agitates at manufactured set speed

SET TIME / CYCLE TIME:

Cycle times for each group of parts will change depending on a number of variables.  These may include part conditions prior to Tumbling such as size, surface finish, and part material. For proven parts the cycle time will be annotated on the job routing. 
CYCLE  START:

· DO NOT START MACHINE WITHOUT ASSURING LID IS LOCKED !!!
· Begin cycle by plugging equipment into an electrical outlet (110 v)
MEDIA / PARTS  SEPERATION  PROCESS:

· Parts are separated from the media as follows:

1. Remove lid (Use caution, Open SLOWLY to relieve pressure)

2. Carefully pour parts and media onto strainer basket to remove water

3. Remove parts from media by hand or with the use of a sifter basket

4. Place media back into proper containers

INSPECTION  PROCESS

In process inspection will be performed as per MS1078. In order for parts to be measured/inspected accurately they must first be separated from the tumbling media. Tumbled parts are not required to be Miracleaned for inspection purposes. The operator is responsible for quality, and 100% visual inspections including any and all cosmetic flaws (i.e. dings, dents, scratches and surface finish). When Tumbling cycle is complete, Operator must inspect 10% of the parts from each barrel with the aid of a microscope (if applicable).

· Upon completion of Tumbling operations, machinists will log out of job as per MS1053, complete all necessary paperwork, and handle parts as per MS1078, then move parts to the next operation as per router. 
· Threads must be checked with appropriate gage before and after Tumbling operation. The inspection interval will consist of a minimum sample of ONE piece per barrel prior to and after tumbling operations is performed.
MACHINE SHUT DOWN PROCESS:
· Unplug equipment from electrical outlet

· Clear any remaining parts and media from barrels
· Disperse fluid from solution hold tank, and drainage reservoir into sink
· Clean and organize area of operation 

PERIODIC  MAINTENANCE:

· Inspect for any loose debris inside tumbling machines. Inspect for any broken or cracked parts. Contact supervisor if discrepancies arise.

*All other Maintenance will be performed on an as needed basis by the Machine Shop Maintenance Department.
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