

[image: image1.emf]
Chip Puller 

Concept Design Review

“Midterm Presentation”
Spring 2006

March 23rd
Instructor: Dr. David Beale

Corporate Sponsor: Mike Beck
Corp 3

Chase Bean

Felicia Craig

A.J. Johnson

Quint Mansell

Michael McGowin

Josh Ridenour

Tony Still
Abstract


Anheuser-Busch Inc.’s Chip Puller is a piece of equipment used to remove beech wood chips from their fermentation tanks in their brewery. The current Chip Puller consists of many complex parts but is basically just a winch, used to pull out the chips, enclosed in a stainless steal box. The pulling process starts off with the winch cable being attached to a rake. The rake is then pulled back and placed behind a sufficient amount of wood chips. An operator then activates the winch via radio remote raking the chips into a container called a torpedo. The process is then repeated until four torpedoes are full. 


Due to specific problems with the current Chip Puller, Anheuser-Busch Inc. has presented us, Corp 3, with the challenge of redesigning it. We have come up with design changes as well as design improvements correct as many of the problems as possible without creating new ones. Keeping straightforwardness, cost, robustness, and ease of use in mind we were able to come up feasible solution. Our design keeps the basic concept of having a winch pull the chips out of the tank and changes the method of how the winch is operated.  It also improves design flaws with the current Chip Puller.
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Introduction


In early January, Auburn University students registered in MECH4240 took part in a plant trip to Cartersville, Georgia to visit the Anheuser-Busch production plant located there.  During this trip the students were introduced to the design challenge that was to be the focus of their senior design.  The challenge was this:  to redesign the chip puller used in the 2nd stage of the fermentation process.  While the current design worked sufficiently in its current environment, management at Anheuser-Busch wanted the students to redesign the puller in an attempt to fix some chronic problems which plagued the system.  Upon returning to Auburn those student who took the trip were divided into two competing design teams:  Corp 1 and Corp 3.  Corp 3 consisted of 7 members:  Tony Still, Josh Ridenour, AJ Johnson, Chase Bean, Quint Mansell, Michael McGowin, and Felicia Craig.  Once formed the group immediately set out to solve the design challenges presented by the puller.
The group began by reviewing the informal requirements document contained in the presentation that Anheuser-Busch management made to the students while on the plant trip.  Each member was then assigned the task of generating their own conceptual chip puller.  Corp 3 then generated a design matrix in an attempt to rate and qualify each of the designs and compare it to the current design.  Using the strongest design qualities from the group concepts and the current design, Corp 3 began to finalize on their preliminary concept design.  After formally choosing to pursue this design, one more design matrix was generated to once again compare the strength of the design qualities against the current model.

	 
	Criteria
	Importance
	 
	 

	 
	 
	 
	Corp 3 Chip Puller + Thern Winch
	Current Chip Puller

	1
	Less Moving Parts
	15
	+
	S

	2
	Robust Design
	15
	+
	S

	3
	Eliminate Hydraulics
	12
	+
	-

	4
	Can Be Integrated With Current Components
	8
	+
	+

	5
	Should Not Lengthen Pulling Process
	10
	S
	+

	6
	Improve Interior Operator Processes
	8
	S
	-

	7
	E-Stop for Interior Operator
	7
	S
	S

	8
	Variable Speed for Interior Operator
	7
	-
	-

	9
	Cable Must Be Cleaned and Contained
	8
	+
	+

	10
	Line Speed Should Be Variable
	10
	S
	+

	 
	 
	Total +
	5
	3

	 
	 
	Total -
	1
	3

	 
	 
	Overall Total
	4
	0

	 
	 
	Weighted Total
	51
	9


As can be seen in the above chart, the group decided to go with a similar “box-type” container unit.  Inside, an electrical winch would be integrated into the container frame.  A similar cable washing system would be chosen but in a slightly modified design to accommodate the increased fleet angle of the new winch.  The winch itself would be built to contain many of the design requirements into its “Variable Frequency Drive,” or VFD.  The VFD which acts as a PLC would be programmed to solve many of the design problems with the current design.  This also would incorporate many of the design solutions into an integrated solution.  This “single solution” mentality has been the focus of Corp 3’s winching solution throughout the design process.

Specifications and Constraints

We approached our design using the following information provided by our corporate sponsor.
Problems:
· Current Design is too complicated; contains too many parts and is not “user-friendly”

· The Cable constantly frays and jams the puller.

· Cable Coating prematurely fails

· Cable is Difficult to retract from the puller into the chip tank

· Torpedo clamp cable guide fails frequently

· Clutch is not reliable and fails frequently

· Chip Puller is extremely heavy

· Puller enclosure is to large to allow alignment of torpedo/puller in aisle

· Chip puller is hydraulically driven

· Puller does not pull hard enough- loses pull calibration- takes off very quickly when activated, and has only one speed

· Operator remote control requires taking one hand off of chip rake to activate.

· Remote control requires two clicks to start and one to stop.  Operator has no indication if the control has activated the puller until it starts.
Goals for New Design
· Design should be simple, and should have less moving parts

· Design should be durable.  Working conditions are harsh, and design should be able to “take a beating”

· Elimination of hydraulics would improve sanitation.

· Design must be compatible with current chip torpedo’s, U-tubs, and chip tank aisle dimensions

· Design should not significantly lengthen the time required to remove chips.

· Inside Operator Interface should be improved.

· Inside Operator should be able to e-stop puller

· Inside Operator should be able to vary the retraction speed.

· If a cable/winch system is used:

· Cable must be clean of yeast during retraction

· Cable spool must be contained for safety reasons

· Cable torque must be adjustable and tamper proof.

Available Utilities

· Compressed Air- 80psi 3/4” connections
· CO2- 15psi; 2” connection
· Water- 85psi; 2” and ¾” connections
· Electricity- 480v 60A welding receptacle
Miscellaneous Information
· Chip Tank Dimensions= 49’9” long- 17’3” diameter
· Chip Tank Entrance= 24” diameter
· Chip Tank Aisle Dimensions= 9' between tanks
· Chip Puller Clutch Trip= 350 lbs
· Chip Puller Retraction Speed Range= 150-300 fpm
· Chip Torpedo Dimensions= 73” long- 40” diameter
· Chip U-Tub Dimensions= 43” wide, 75” long, 41” high
Concept Presentation

Winch Information:

Thern Inc. is a company that specializes in building custom winch systems. They offer solutions to the problems the current Chip Puller is having. Problems such as spool tangle, radio signal transmission, line speed control, hydraulics, complexity, and clutch failures. Thern can provide a VFD electric winch with a clutch which will do away with or greatly reduce the above problems.

The winch is operated by a Variable Frequency Drive (VFD). The VFD will provide a line speed range of 30 fpm to 205 fpm. It will also provide overload protection as well as soft starts and stops. The VFD will ramp up when starting till you get to the specified frequency of operation. The ramp is variable and can range from about 1 second to 20 seconds.  For our application it will probably be less than 5 seconds. The VFD will be housed in NEMA 4 enclosure which for our application will be corrosive resistant and water tight. This enclosure is variable in size and can mount onto the Chip Puller box (Appendix 1-A, C).


The motor for the winch is 3 HP with a 460-3-60 input voltage which is controlled by the VFD (Appendix 1-A). The motor is quoted as having a manual clutch but we are in the process of incorporating an electric one. The motor is rated to last approximately 12,000 life hours for continuous use at the maximum load. For our application we will be operating well below the physical capabilities of the motor so the life expectancy is well beyond 12,000 life hours. A geared reducer is placed between the motor and the spool. It has a reduction ratio 10.56 to 1. The winch has an AMGA S.F. of 2.8(Appendix B). The spool is 10 inches wide with a 4.5 inch diameter and 12 inch flange diameter (Appendix 4-A). These dimensions are adjustable. The spool also has a cable tensioning device built on to it which will decrease line tangles.  


The manual clutch will have to be engaged and disengaged at the winch. By incorporating an electric clutch the operator can now disengage it in many ways allowing the operator to pull the cable out. If the operator inside the tank stops the winch with his/her remote the clutch disengages. When the specified point just in front of the rake hits the pressure sensor the clutch will disengage. When the line tension is exceeded the clutch will disengage.  In this case the operator outside the tank will have to reactivate the winch at the winch its self. When the operator hits the start button the clutch reengages and the pull begins.


The winch can also include any sensors, lights, and horns or whistles needed (Appendix C). One sensor already included will be the pressure sensor at the pulley. This sensor tells the clutch to disengage. Lights will be included as needed and will be illuminated when specified. A horn or a whistle will be added to alert the operator inside the tank when the clutch is engaged. It will also come with a corrosive resistant epoxy paint finish (Appendix 2-A).


 The elimination of problems sometimes leads to the creation of new ones. Thern’s VFD electric winch with an electric clutch is designed to eliminate or minimize current Chip Puller malfunctions without creating new problems.  It will deliver a smoother and more reliable operation.     

 SEQ CHAPTER \h \r 1Housing and Pulley Design
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The winch will be housed in a stainless steel box similar to the original box design.  It will be mounted on the upper half of the box and will rest on supports as shown in figure 1.  This will allow the cable to exit the box level with the pulley system, which will decrease the amount of force on the pulley than there would be with a more severe angle.  The box will sit parallel with the torpedo and the cable will come out of the length of the box as shown in figure 2.  The back half of the box will house the electrical system, the dimensions of which are unknown at this time.  The variable frequency drive controls will be mounted somewhere on the outside of the box where they can easily be handled by an operator while the machine is active.  The of stainless steel grade for maximize stability with minimum cost has yet to be decided upon.  Also, finite element analyses to determine the best support design for the winch will be conducted.  The box will be fabricated by an undetermined company.

The cable will be retracted through a small opening on the front of the box.  Above this opening a ninety degree hinged door will rest.  This door will allow access to the spool for small problems that may be encountered.  A proximity sensor will be located near this door that will prevent the winch from activating unless the door is closed.  There will also be a door on the back of the box that will allow access to the electrical system for repairs and maintenance.  Everything on the machine will be accessible, but these doors will allow for quick access by the operators when small problems are encountered, i.e. bird-nesting or a frayed cable.

[image: image13.wmf]

The design will use a similar pulley system with some simple changes.  First, stainless steel bearings will be added to allow the pulley turn much more freely than before.  The existing design contains no bearings and causes unnecessary friction between the cable and the nylon pulley, accounting for many of problems with cable fraying.  Also, the attachment system will be modified so that the pulley may be attached from either side of the torpedo to allow for more flexible positioning of the puller.  The cable wash system will be mounted directly to the modified pulley.  This is necessary to allow enough space between the pulley and the spool to ensure proper winding.  The wash system will consist of a tee joint with the water hose connected at the bottom, similar to the existing wash system.  The wash system will flood the pulley with water to allow for maximum cable cleansing.


[image: image2.wmf]
Engineering Analysis


Due to the high center of gravity caused by the placement of the winch, the system will need to be counter-weighted to ensure that the box will not tip. Adding an angled support leg to the front of the box has also been considered.  This would be lowered when the machine is in use, acting as a failsafe to keep the machine from tipping forward.  The electrical system and winch will have to be sealed from the spool and the outside to obstruct fluid, etc from entering these parts.  The same rubber material that is currently used to seal the box will most likely be used again.  Also, the contact between the cleansing water and the bearings in the pulley will have to be considered, as the water could cause corrosion or other problems.   Once the dimensions and weight of the items has been decided upon computational stress analysis tests and force analyses will be conducted to be certain there will not be any structural or other design problems.

Economic Analysis


Most of the analysis for this presentation up to this point is dealing with the price of the Thern winch, the price of materials and construction of the chip-puller stainless-steel box, and an estimated price of miscellaneous parts that will be specified in greater detail in the final design presentation.  


Since our first concern was to find an electric winch, Thern, which deals mainly with electric winches, was initially found using the company’s website, www.thern.com.  After contacting them by phone and giving them our specifications for an electric winch, they sent us a quote which is attached to this presentation.  The current quote is the first quote we received and does not have incorporated into the price many of the specifications that will be added to the new VFD controller that is in the future quote.  The present quote however does give a minimum price for the winch system which will go up in the future quote due to the additions to the system.  This winch design and VFD controller encompasses many of our requirements set by Budweiser and is the bulk of our overall cost.  


The next biggest cost is the materials and construction of the box.  These prices again will change due to necessary design changes.  Since our design calls for stainless-steel materials to be welded together, the box design will be sent to local company to be constructed since we do not have the capabilities at our current workshop.  Therefore, we had to estimate how much the cost of construction of the box would be by researching past jobs that Auburn University had contracted out to different local companies.  

Since the design is in its beginning stages, knowing which parts are needed to finalize the design are not known.  Therefore, an estimate was made for miscellaneous parts which will include bolts, wires, wheels, rubber seals, etc.  The sensors that will be integrated into the final design have been included into the cost also.  One of these is a proximity sensor used for the winch door and the other is an emergency shut-off power overload sensor that will shut down the whole system if a surge in electric power occurs.  This list, as well as the final cost of the design, will change as the design comes closer to its finalization.

Discussion of Recommended Design Concept

We have come up with design changes as well as design improvements correct as many of the problems as possible without creating new ones. Keeping straightforwardness, cost, robustness, and ease of use in mind we were able to come up feasible solution. Our design keeps the basic concept of the old puller, but changes the method of how the winch is operated.  It also improves many of the design flaws with the current Chip Puller.  Many specifications have already been met by the design that we currently have.  We have eliminated the hydraulics in the old design and reduced the number of parts.  Our new winch will make the puller more user-friendly, reduce problems with the clutch, and provide variable speed, without significantly raising the total chip removal time.  Also, the new design should be as durable as the old design, if not more.  More strength analysis will have to be conducted as we get further along in the design process.  The new design should cut back on spool tangling, as well as cable wear, while providing cable cleaning during use.  While we feel we have addressed many of the issues, there are still some that we have not yet solved.  For one, we haven’t dealt too much with the wireless controller, and how we will make it easier for the operator to use.  This issue will be dealt with later during the design process.  Also, with the lowered total weight of the puller, we will have to worry about stabilizing the puller during use, due to the torque that will be applied to the top of the puller.  Another issue is that we may do more redesign on the pulley, to avoid cable wear.  Also, our wash system is only a concept at this point, and may have to be redesigned upon further exploration of the idea.  All in all, the new design address a great deal of the concerns presented to us, and we feel that it is a feasible solution to the problem at hand. 
Appendices and References
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kJ THERN

Proposal no: 0669-  47703D1

232008 Customer no: CP12714
Atin: A.J. Johnson

Auburn University Ph: 251-656-6787
Auburn AL 36832 F:

1.am pleased to submit the following price quotation for your review. f you have any questions, please feel free to contact me. |
appreciate the opportunity to offer our services and willdo everything possible to help you find the proper solution.

LN QTY PRODUCT NO. “NET EA. "EXT. NET
A 4HPF2MC (CLUTCH) 417500 4,175.00
DESCRIPTION

HELICALPARALLEL ELECTRIC POWER WINCH WITH CLUTCH OPTION, 3 HP, 460-3-60 INPUT
VOLTAGE, SEVERE DUTY TEFC BRAKE MOTOR AND GEARED REDUCER. REDUCER WILL HAVE A
TOTAL REDUCTION RATIO OF 10.56 TO 1. ALL COMPONENTS MOUNT ONTO A HEAVY DUTY
FRAME WITH MOUNTING HOLES. THIS WINCHWILL BE SUPPLIED WITH =

= MANUAL CLUTCH TO ALLOW THE DRUM TO FREE SPOOL WHEN DISENGAGED
GLUTCH TO BE USED FOR PULLING LOADS OVER LEVEL SURFAGES ONLY
WINCH AGMA S.F. @ 2.31

WIRE ROPE S.F. @ 8.0

FINISH IS A RED ENAMEL.

WINCH DOES NOT INCLUDE WIRE ROPE, CONTROLS OR SHEAVES.

LIN QTY  PRODUCTNO. “NETEA. *EXT. NET
2 1 VFD CONTROL 4,750.00 4,750.00
DESCRIPTION

VARIABLE SPEED CONTROL IN ANEMA 4 ENCLOSURE. THESE DRIVES WILL BE SUPPLIED WITH

SOFT START/STOP FEATURE

DYNAMIC BRAKING FOR PULLING

DESIGNED WITH A 10:1 SPEED RANGE

VARIABLE TORQUE

50 FT OPERATOR PENDANT STATION

PUSHBUTTONS ARE PRESSURE SENSITIVE ALLOWS SPEED ADJUSTMENT UNDER LOAD

REQUIRED TIME TO SHIP IS 4 TO 5 WEEKS

LIN QTY _PRODUCTNO. “NETEA. *EXT. NET
3 1 RADIO REMOTE 1,850.00 1,850.00
DESCRIPTION

(CONTROL OPTION) RADIO REMOTE OPTION FOR THE VFD DRIVE. THE RADIO REMOTE
FEATURE WILL BE SUPPLIED WITH =

RECEIVER WILL BE MOUNTED AND WIRED INTO THE ABOVE CONTROL PANEL
1) HAND HELD TRANSMITTER

BATTERY CHARGER

(2) BATTERIES

OPERATING RANGE IS A MAXIMUM OF 300 FT.

"NOTE" THIS IS THE ADDER TO UPGRADE THE VFD CONTROL TO RADIO REMOTE. THE
PENDANT WILL BE REMOVED AND THE RADIO REMOTE PACKAGE WILL BE ADDED TO THE
CONTROL PACKAGE.
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Proposal no: 0669-  47703D1

2/3/2006 Customer no: CP12714
Atin: A.J. Johnson

Auburn University Ph: 251-656-6767
Aubumn AL 36832 Fax:

LN QTY PRODUCT NO. “NET EA. "EXT. NET
5 1 EPOXY PAINT 725.00 725.00

DESCRIPTION
(OPTIONAL FINISH) (3) COAT EPOXY PAINT PROCESS FOR CORROSION RESISTANCE

paIOR T)O PAINTING THE STEEL COMPONENTS WILL BE SANDBLASTED TO NEAR WHITE
(SSP-10)

1ST COAT = AMERCOAT 68 HS ZINC RICH EPOXY PRIMER;

2ND COAT = AMERCOAT 385 EPOXY (TIE COAT)

3RD COAT = AMERCOAT 450 HS HIGH SOLIDS ALIPHATIC POLYURETHANE;

THE FINISHED COLOR IS PEARL GRAY (LIGHT GRAY) AND IS LIKE COLOR NUMBER 26203 FROM
MIL-STD 595.

*Pricing displays your net cost, all discounts have been applied. Prices are in $USD unless indicated otherwise

THE 4HPF2MC POWER WINCH WILL GENERATE 460 LB OF LINE PULL ON THE FIRST LAYER DRUM CAPACITY AND
420 LB AT THE LOAD USING UP TO 57 FT OF OF ACTIVE WINCH TRAVEL USING 3/16" DIAMETER STAINLESS STEEL
WIRE ROPE AND (1) SHEAVE IN THE RIGGING. YOUR WINCH LINE SPEED ON THE FIRST LAYER DRUM CAPACITY
WILL BE 203.9 FPM AT THE LOAD. WINCH IS DESIGNED FOR BASE MOUNT AND INTERMITTENT DUTY. FLEET
ANGLE = DRUM TO THE FIRST SHEAVE OR LOAD = 16 FT MINIMUM DISTANCE.

“NOTE" THIS WINCH IS NOT TO BE USED WITHOUT A VFD CONTROL WITH SOFT START/STOP.

“NOTE" THIS WINCH WILL MOVE THE RAKE 50 FT IN 15 SECONDS.

"NOTE" CUSTOMER HAS REQUESTED THIS LINE SPEED AND WILL BE RESPONSIBLE FOR ALL ASPECTS OF
WINCH AND CONTROL OPERATION.

REFERENCE PROPOSAL 0669-47703D1 FOR ANY QUESTIONS REGARDING THIS QUOTATION.

PLEASE CONTACT ME WITH ANY QUESTIONS AT 800-843-7648 X #213.

TERMS AND CONDITIONS
[Terms and Conditions: Net 30 days subject to credit review| _Your Thern Representative: 11
FOB location: Winona, MN 55987 Mark Walpole
Approval drawings: NA Mark Walpole & Associates
Est. ship date withdwgs: ~ NA 2288 Gunbarrel Rd_Ste 111 Pmb 254
Est. ship date wiodwgs: 25 WORKING DAYS ARO Chattanooga, Tn 37421
Ship via: Bestway
Thern price code: 00 Ph: 9017611613
lQuotation valid for: 30 Days Fax:  413-793-3004

This document does not imply compliance with any product specification, written or verbal. It is the owner's or operator's
vesponsibilty to determine the suitabilty of the equipment for its intended use and to study all applicable codes, manuals and
regulations pertaining to such use.

Unless indicated otherwise, pricing does not include source inspection, certification, installation or start-up. The product designs
veferenced herein are proprietary to Thern, Inc.  All delivery schedules are subject to availabilfty at time of purchase order.

Submitted by: Lindsey Posey, ph. ext. 213
For: _Them, Inc. emall: Lposey@thern.com
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WINCH PERFORMANCE CHARACTERISTICS

Page of total pages
5712 Industrial Park « PO Box 347 « Winona « MN » 55987
Ph: 507-454-2996 + 800-843-7648 + Fax: 507-454-5282

Model Number: 4HPF2MC - HI SPEED W/CLUTCH

Proposal no:

Motor Hp: ~ 8.00 Drum spool dia (in):  4.50 Drum RPM:
MotorRPM: 1,750 Drum flange dia (in):  12.00 Drum tq (Ibs-in):
Total ratio: ~ 10.56 Drum width (in):  10.00 D:d ratio:
Efficiency: 0.4 Wire rope dia (in): ~ 0.19 SST AGMASF.
Motor duty: 100 % Flange clearance:  3.00 Add 1 sheaves:
Parts of line: 1 Groove option:  Oyes ®no

Sheave K factor:

Drum Drum Drum Toad Toad Load

Line pull___Capacity _ Line speed| Pull Travel Speed

Layer 1 460 57 204 420 57 203.9

Layer 2 430 120 219 390 120 218.9

Layer 3 400 190 234 370 190 233.9

Layer 4 370 270 249 340 270 2488

* Value displayed compensates for additional sheaves.

** Actual drum capacities may be 25 to 30% less, due to non-uniform
winding of wire rope. Values compensate for 4 anchor wraps.

*** Wire rope service factor is based on the nominal breaking
strength of the indicated wire rope size and type.

0669 - 47703D1
02/03/2006

165.72

1,070
247
231

1.09
bronze brmg

Rope S.F.
8.0
86
93
10.0
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Appendix B

Service Factor:

Service factor is a rating system used by industry as a comparative
reference of the expected life of a mechanical power transmission, or what
Thern commonly calls a gearbox.  The American Gear Manufacturers
Association, AGMA, has specific criteria for establishing service factors
for gearboxes.  The values applied are inversely related to the throughput
torque and thermal factors, or heat build up, that a gearbox is exposed to.
The expected service life of a gearbox is generally expressed in life hours.
Service Factor Chart
(Estimations)
Service Factor                      Life Hours
       .50                                        1,000
       .65                                        2,000
       .80                                        4,000
     1.00                                        8,000
     1.25                                      16,000
     1.50                                      32,000

Appendix C
THERN VARIABLE SPEED CONTROLS

Advantages of Variable Speed Controls vs. Reversing Motor Starters:

Soft start/stop reduces Mechanical Shock and prolongs equipment life

Infinitely variable speeds

Precise load positioning

Frequencies > 60 Hz. are possible in no load or light load conditions decreases rigging time

Programmable performance and safety features

Diagnostic and troubleshooting capabilities

Fewer hard wired power connections

Energy efficient

Phase loss detection

Dynamic Braking provides effective braking without the use of mechanical brakes

Standard Features:

120-240 Single Phase 208-575 Three-Phase Input Voltage 50-60 Hz.

1-60 Horsepower

1-10 Speed Range

50 ft. 2 button Pendant

Three step infinitely variable speed control

Nema 12, 4 or 4X

CMAA Class E* Dynamic Brake Resistor for lifting applications

CMAA Class D** Dynamic Brake Resistor for pulling applications

Branch fusing

Brake contactor

120 Volt control transformer

Basic wiring diagram

*Severe Service- 20 or more lifts per hour at or near rated capacity

**Heavy Service- 10-20 lifts per hour at 65% rated capacity

Options:

Multiple Axis

Remote control

Mainline Contact

Disconnect Switch

Enclosure temperature controls

Indicating lights

Selector Switches

Horns/Bells

Meters

Limit Switches

Calculations
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E-mail Correspondence

Hi A.J.

I apologize for the late response but I have been out of the office.  I did
get the voice mail you left but you must have been out in the wind as I just
heard Auburn.

=  The clutch has to be engaged and disengaged manually at the winch.
=  We could go to an electric clutch
=  The clutch switch could be added to the current pendant pushbutton
station.

Review this and give me a call to discuss the options and direction to
proceed.

Thanks, Linds


Lindsey Posey
Thern Inc.
800-843-7648 x #213
lposey@thern.com

-----Original Message-----
From: Alvin Johnson [mailto:johnala@auburn.edu]
Sent: Tuesday, February 21, 2006 7:42 PM
To: lposey@thern.com
Subject: Question about winch for Aj (Auburn Univ)


Thanks for info you gave us. One more question about our winch. I have
already asked this but i just have to be sure.  

Will the winch free spool at any time ,with out pressing anything, as
long as it is not pulling?
      
For instance ,if the opperator does not like the path the winch is
taking he needs to be able to stop,  pull the cable out, and then start
the rake pull over. This this is prefered to be a smooth step so that
the opperator doesn't have to continuously press a remote or worse walk
over to the winch and hit a switch. 

Thanks, AJ
251-656-6787

>>> "Posey, Lindsey" <lposey@thern.com> 02/16/06 12:05 PM >>>
Hi A.J.
Questions

1. VFD control

- What are the dimensions of the VFD control panel? 

- Can these dimensions be changed? 

- What are the dimensions of the radio remote?

- What frequency do the radio controls operate? 

2. Program Logic


- Do you use a PLC? If so what kind and will we be able to add to it?


- What do you use if not PLC?

3. Motor


- What is the life off the motor?


- How much for a replacement motor?


- What is the starting torque?

4. Cable


- What is the typical life of the stainless steel cable?

- Do you offer Teflon coated cable? If so what is the typical life for it.

5. Sheave 


- Why is the min distance from the drum to the first sheave 16 ft?

6. Shipment


- What is time frame when you will be able have everything ready to ship? 

7. No Tangle 


- Can you add a Level Wind at these speeds? Cost?


- Do you think cable tension is enough to prevent spool tangles at this speed?


1.  VFD
=  CABINET DIMENSIONS VARY DEPENDING ON OPTIONS AND ADDERS - NOT KNOW
UNTIL
DESIGNED
=  LARGER, NOT SMALLER
=  HAND HELD - NOMINAL 3" X 5" BUT MAY VARY
=  PRESET BY VENDOR - CAN BE CHANGED

2.  PROGRAM LOGIC
=  SEE ATTACHED FILE

3.  MOTOR
=  PEFECT WORLD @ 12,000 LIFE HOURS
=  APPROX @ $975.00
=  200%

4.  CABLE
=  DEPENDS ON USAGE, RIGGING, AND VISUAL INSPECTION
=  TEFLON COATED NOT RECOMMENDED - KEVLAR IS - SAME AS ABOVE

5.  SHEAVE
=  CRITICAL FLEET ANGLE DISTANCE FOR CORRECT SPOOLING OF CABLE ON THE
DRUM

6.  SHIPMENT
=  25 WORKING DAYS AS QUOTED

7.  NO TANGLE
=  LEVEL WIND CANNOT BE USED WITH A CLUTCH
=  SOFT START AND STOP WILL HELP - NO WAY TO CALCULATE APPLICATION
RESISTANCE

THE LINE SPEED REQUESTED IS EXCESSIVE FOR A 50 FT PULL.  IT WILL BE UP
TO
YOU TO DETERMINE THE SUITABILITY OF THE REQUESTED LINE SPEEDS FOR YOUR
APPLICATION.

LINDS

Pictures
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 Chip Puller and Torpedo (Side View)
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 Chip Puller Assembly (Exploded View)
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 Chip Puller Assembly (Isometric View)
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