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Informative Abstract 

 
 

In the fabrication of conveyors at Alba Manufacturing the sprocket 
positioning process consumes too much time according to management.  This 
problem is a progressive in that it has worsened as business increases.  At the 
root of the problem is a series of sprocket positioning fixtures that were designed 
when Alba Manufacturing was a quarter the size it is today.  This report covers 
the design of an improved sprocket-positioning fixture with help from surveys of 
key employees input from employee interviews.  This data gathered will be 
influential in design concepts, and then a preferred design will be generated.  
The report will conclude with building and testing of the preferred design. 

 
The sprocket position fixture, unlike the current fixtures, will be inclusive to 

the three most popular diameter size rollers.  The new fixture fill feature a 
retracting gage block to aid in relieving a non-value-added function that plagues 
the current fixtures.  Spring Clips in the gage block design will eliminate the need 
for external clamping of the sprockets to the gage block. A sliding backstop will 
aid in faster set-up times for the worker.  Ultimately this fixture will be put into the 
production process at Alba Manufacturing. 
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Introduction 

 
 

Alba Manufacturing is a privately owned company that specializes in the 

design and fabrication of material handling equipment.  One of the most common 

types of conveyors that Alba Manufacturing makes is the chain driven live roller 

(CDLR) conveyor.  The majority of CDLRs are used for transporting goods that 

are placed on wooden or plastic pallets through different processes.  The CDLR, 

as shown in Figure #1, consists of a structural steel frame that houses a series of 

round metal tubing rollers.  The rollers have dual sprockets near one of the ends 

for the purpose of driving them at a predetermined speed. 

 

 
Figure 1. Typical Alba CDLR 

 
 

Power transmission items and guards for the CDLR are purchased items.   

All other components of the CDLR, including the powered conveyor rollers, are 

fabricated at the Alba Manufacturing facility.  As many as thirty-six rollers are 

required for fabrication in a typical ten foot CDLR like the one shown in Figure 1. 

Figure 2. A typical Alba Manufacturing roller weldment consisting of tubing and sprockets. 

  



 

The conveyor frame and support legs for the CDLR are structural steel 

that is usually cut to the proper length with holes punched then are welded per 

drawings.  Each of these items takes between one to five hours for the welders to 

complete.  However, the production of powered conveyor rollers from the cut 

stage to completion is more involved.  There is actually three distinct processes 

to complete fabrication of the rollers:  

1. Positioning of sprockets to one end of the roller tubing and tack-weld 

sprockets in place, similar to Figure 2. 

2. Place sprocket and roller tube in the tube weld machine so sprockets 

are continuously welded to tubing. 

3. Put spring-loaded sprocket through tube then press fit bearings onto 

ends of roller tube. 

 

Problem Definition 
   

Whenever Alba manufacturing has an order for a conveyor line consisting 

of several sections of conveyor like the ten-foot section shown there is a strain on 

roller fabrication to keep up with the manufacture of other components of the 

CDLRs. The biggest reason for this is the process is time consuming.  The three 

processes were all timed on order to get to the root of the problem.  Roller 

process #2, spin welding of the sprockets to the roller tube is a semi automatic 

process that takes around ten seconds.  There is more involvement with process 

#3, the axle placement then the pressing the bearings too the roller weldment, 

but this is also a semi-automatic process.  With all the work that is performed in 

this step, Alba feels the 45 seconds to 1-1/4minute time to perform this process 

is not very long.  Tom Moon, President of Alba Manufacturing, believes the 

process of positioning the sprockets on the rollers is more time consuming 

relative to the other processes.   This process performs one function only but it 

takes anywhere from 45 seconds to one and a half minutes [1].   

One of the reasons for the inordinate length of time to do the sprocket 

positioning process is the fixtures that are used presently is a twenty year old 

  



 

design.  Twenty years ago Alba Manufacturing was a small company one quarter 

the size it is today and these fixtures, as shown in Figure 3, were well suited for a 

company that size[2].  In the last five years business at the Alba facility increased 

about ten percent per year.  Because of the expansion of business and the 

company itself, Alba feels these fixtures are inadequate for the volume of 

business that the company enjoys today.  The fixture had the same design flaws 

as it did twenty years ago but the increased volume of business today have 

exposed these flaws. 

 

 
Figure 3. Standard Alba sprocket positioning fixture 

. 

What are the specific problems with the current Alba sprocket fixture 

shown in figure 3?  The current fixture is a dedicated fixture.  The fixed cradle 

block is designed to fit only one diameter size roller.  Alba has three size rollers 

that comprise over 90 percent of the rollers made at the facility, the 1.9” 

diameter, the 2-1/2” diameter and the 2-9/16” diameter roller.  Three dedicated 

fixtures are needed to handle the workload.  When a run of a different diameter 

size roller is needed the worker must move one fixture from the work area and 

place another fixture in the work area.   This is not easy to do as the fixtures 

weigh close to forty pounds each.  Another problem with the current fixture is a 

lack of a backstop in the fixture design.  A backstop is a measuring device to 

  



 

locate the sprockets on the steel tubing.  The tubing will butt against the backstop 

at a certain distance from the stop to the sprocket gage block so a consistent run 

of rollers can be made.  Typically a welder will tack weld a structural channel to a 

weld table and make adjustments to a fixture for a sprocket distance.  

 

 

 

 
Figure 4 Lifting of work-piece from one end. 

Finally a significant problem with the current fixtures is interference 

between the sprockets tack-welded to the roller and the fixture gage block.  

 Workers typically lift the sprocket and tubing combination from the head  

end side as shown in Figure 4.  This type of lifting causes the fixture to pry the 

sprockets out of being parallel with each other.  The worker must then place the 

workpiece on the fixture once again but this time it is place so the sprocket is 

ahead of the fixture.  The worker then taps the sprocket parallel with a hammer 

while he is rotating the tube in order to realign the sprockets. 

The ideal solution to this problem would be to lift the workpiece from both  

ends of the tubing vertically.  Ideally there would be no interference problems if 

this were the practice.  Mr. Mike McClure, the welding team leader for Alba 

Manufacturing, states that such lifting of the tube/sprocket combination from the 

fixture can only be maintained for short periods of time before the welder is 

fatigued[5].  The reason for the worker fatigue is the average roller is between 

four to five foot long and can weigh more than twenty pounds.   

  



 

Tom Inderhees, Vice-President of Engineering for Alba Manufacturing 

states how important parallel and straight sprockets are in the production of 

powered rollers [2].  If these sprockets are not parallel with each other and 

perpendicular to the tubing, excessive wear in the roller chain and eventual 

failure in the chains will be the result.  Mr. McClure says that sprockets that are 

not straight will not continuously weld properly in the Alba tube welder[13].  The 

non-value-added function of realigning the sprockets is one that Alba wants to 

eliminate. 

 
 

Measurable Objectives 
 

 Two primary objectives were created to address need for a reduction of 

time and customer, or welder, ease of performance when doing the sprocket 

positioning process.  The first objective, reduction of time to perform this function, 

is necessary.  Alba Manufacturing wants time reduction of this operation in order 

to keep a balanced production flow for all components on CDLR orders of any 

size or quantity[11].  The second primary objective is to combine fixtures of the 

three most common roller sizes that Alba produces.  When the second objective 

is met, the set-up time for sprocket positioning will be reduced.  Risk of injury 

from replace one fixture in favor of another for production of rollers will be greatly 

reduced.  

 

Technical Recourses 
 

 When, Tom Moon, the president of Alba Manufacturing, suggested this 

project in October of 2001, he stated that the design of the current fixture has 

problems that make it necessary for a design solution to be found[1].  Customer 

surveys were given to the key personnel at Alba like Mr. Moon, Tom Inderhees 

and Mike McClure.  

Based on the small customer sampling with the survey the needs to be 

addressed are as follows.  The length of time needed to perform this function 

  



 

needs to be reduced by at least ten percent.  In the second interview with Mike 

McClure he stated that sometimes the process flow of the fabricating a series of 

CDLR conveyors could be interrupted because the process of making of the 

rollers is lengthier than desired [3].  Alba Manufacturing usually has personnel 

work overtime in the roller production area to keep the balance in the production 

flow of CDLR.  The results of the customer survey strongly agreed about the 

necessity to improve the lengthy production time for powered conveyor rollers. 

The survey also suggested that only the most qualified of individuals could 

perform the process of sprocket positioning.  This is due to the fact that sprocket 

straightness and accurate measurements is critical.  There may be also a need 

to simplify the operation some so that more individuals can be relied on to 

perform this function.  Another need that the survey would like to address in a 

new fixture design is the possibility for the fixture to accept more than one 

diameter size of roller.  The customer survey, although a very small sampling 

was a help in understanding the problems that exist in the current fixture.  Tom 

Inderhees is one of the founders of the company and has a vast knowledge of all 

of the aspects of the company including production control.  Tom Moon, although 

with the company only a year, spent a lifetime in manufacturing in companies 

such as Cincinnati Milicron and Buschmann Conveyor Company.  Mike McClure 

has ten years as welding team leader for Alba and works with the roller fixtures 

on a daily basis.  George Martin, a machinist at Alba, made many fixtures in his 

forty years experience as a machinist and millwright.   All of these Alba 

Manufacturing employees were valuable resources in developing a fixture that 

will eventually be put into production at the facility. 

 

Project Management and Budget 
 

The building of this fixture was set by Alba Manufacturing with the intent of 

making the product timeline set by the schedule (see Appendix E1).  In the event 

of Alba could not meet the schedule due to volume of business at the facility 

parts would either be offered to vendors to complete or work could be performed 

  



 

at the University of Cincinnati College of Applied Science North Labs.  Both of 

these options were used because business at the Alba facility has recently been 

strong.  The major goals of this project can be summed up in major time frames 

below: 

1. Proof of Design statement – February 5, 2002 

2. Design Freeze – March 3, 2002. 

3. Final Proof of Design testing - May 25, 2002* 

 

Note that proof of design testing was moved back two weeks because 

shipping of two key parts on the fixture was delayed.  Budget for the project was 

set in November of 2001. This fixture is a fully operational that will be a 

component in the production process at Alba, therefore the budget was 

reasonably set and low cost alternatives were not necessary.  Below is the 

proposed budget then the actual budget. 

 
Table 1. Proposed Budget 

Item Source Donated Loaned Purchases Services in Kind
Flat Steel Stock 400.00$    
Hardware 100.00$    
Sprockets 200.00$    
Steel Tubing 300.00$    
Skilled Labor 1,000.00$ 
Equipment usage 200.00$    
Misc. 1,000.00$ 

Total 1,200.00$ 2,000.00$  
Table 2. Actual Budget 

  



 

Item Donated Purchases
Flat Steel Stock 28.38$      
Hardware 11.00$      
Sprockets 50.00$      
Tubing 32.00$      
Skilled Labor 360.00$ 
Equipment usage 400.00$ 
Gage Block Material 114.00$    
Laser cut blanks from MTS 126.00$    
Machined Gage Blocks from Bowling Precision Metals 400.00$    
Spring Clips from Cincinnati Ventilating Corp. 384.00$    
Heat Treating of Gage Blocksfrom Thomson Metals 60.00$      
#624 De-Sta-Co Clamp from General Factory Supplies 28.40$      
Total 760.00$ 1,233.78$   

Technical Discussion 
 

The initial need for a new sprocket positioning fixture design is not a new 

revelation.  Tom Inderhees has been dissatisfied with the interference problem 

between the gage block and the sprockets for several years [2].  Like many small 

companies, Alba has no formal research and development department at the 

facility and therefore it is difficult for Alba to address the needs of an improved 

fixture.  Customer surveys and customer feedback from key employees at Alba 

gave focus to the three problem elements: the aforementioned interference 

problem, the lack of versatility of the fixture accepting different diameter size 

rollers, and the lack of an internal back stop.  The information gathered also 

shaped the measurable objectives, which are the need to reduce time for this 

process and the more versatility in the design. 

Once the above information was gathered and the elements of the 

problem were exposed the design process immediately began.  The largest focus 

of the project centered on solutions to the interference problem that exists in the 

current fixture. 

  



 

 

Recommended Solutions 
 
Rotational Part Discharge 

The first design solution considered was simply an extension of the 

original Alba design.  The difference between the original Alba design and 

solution #1 is that the cradle blocks would have extended and tapered ears on 

the one side.  Through manual methods or with an air cylinder the fixture would 

rotate in the direction of the tapered ears of the cradle blocks and would provide 

rotational discharge of the work piece.  An advantage to this design is that an 

internal backstop can likely be placed in the design.  This device is shown in 

figure 5. There are two problems with this design.  There may be some difficulty 

with getting the tubing to roll out of the fixture without slippage on one of the 

cradle block.  If slippage occurred, the sprockets may be pried out of alignment 

and there would be no real benefit over the existing gage block.  Another  

 
 

Figure 5. Existing fixture design with rotational discharge 

 

  



 

 

problem is, with this design it would be difficult to incorporate this design for use 

with multiple size rollers. 

 

 

Lifting device 

Another solution was to have a similar design to the original but have a 

manual vertical lifting device to hoist the work piece out of the fixture.  This 

design would utilize a structural angle as a cradle for the steel tubing.  The angle 

will stiffen the assembly for lifting.  A dual linkage system with a handle would act 

as the lift.  This solution was explored for a short while with lift from a pneumatic 

cylinder along with a manual lift.  A cradle block design and an internal backstop 

can more likely be incorporated in this design.  The biggest challenge in this 

design is the ability for the fixture to take smaller rollers below 24” tube length as 

well as tube lengths exceeding 4 feet.  Weight distribution versus lifting the work 

piece may be an issue.  The idea behind this design gave birth to the next 

recommended solution. 

 

Spring-Loaded Retracting Gage Block 
 The previous recommended solution involved raising the work 

piece out of the fixture.  The spring-loaded retracting gage block is an alternative 

solution that works just the opposite of the previous solution.  The gage block is 

the item in motion, not the work piece.   The gage block would be adjoined to a 

spring-loaded that would be in a normally up position.  The spring-loading device 

would have a ball handle so the worker would pull the gage block down where it 

will be out of contact with the work piece as shown in Figure #6.  The sprocket 

and the work piece can be lifted without any obstruction from the gage block, 

thus sprockets will not be out of alignment.  This solution was close to being the 

preferred solution but there was a problem with keeping the gage block straight 

when the ball handle lifted to the up position. 

  

  



 

   
Figure 6. Spring-loaded retracted gage block 

 

 

 

 

 

 

 
Preferred Design 
 

 
Figure 7. Preferred Fixture Design, the retracting gage block with De-Sta-Coy Clamp  

 

The Retracting Gage Block with De-Sta-Coy Clamp 
The design of choice is a fixture with the retracting gage block using a 

#624 De-Sta-Coy clamp shown in Figure 7.  The fixture operates the following 

way.  After selection of the diameter size roller for fabrication the proper cradle 

block are rotated in the up position.  The appropriate gage block is placed in the 

  



 

bracket (see Figure 9) and secured with the phenolic thumbscrew shown.  With 

the gage block in the up position the steel tube is placed in the cradle blocks.  

The loose sliding backstop is moved to the proper length for location of 

sprockets.  A measuring tape will measure from the head end of the gage block 

to the inside portion of the upright on the backstop.  The backstop is secured to 

the base frame of the fixture.  The gage block is moved to the retracted position.  

Two sprockets are slipped in the right hand side of the tubing and put in the 

approximate position of the gage block openings.  While firmly holding the tube 

turn the De-Sta-Co clamp handle 180 degrees to the up position.  Place a tack 

weld on each of the sprockets.  Once again place a firm hold on the tube then 

turn the clamp 180 degrees to the down position.  The workpiece is now ready to 

be placed in the tube-welding machine.  This design is the same as the spring-

loaded retracting gage block except the clamp acts to retract the gage block.  

Other features in this design include two sets of rotating cradle blocks and an 

internal sliding backstop. 

           

Figure 8 The #624 with De-Sta-Coy Clamp  Figure 9. The Retracting Gage Block Assembly 

  

 

 

Design Features 
 

Retracting Gage Block 
 The retracting gage block, as mentioned uses a #624 De-Sta-Coy clamp 

for the vertical movement of the gage block.  The clamp, shown in Figure 8, has 

  



 

a 2-5/8” linear stroke that is ideal for this application since the gage block is 

around 2-5/8” from the top of the fixture to the top of the block.  The stroke is the 

main reason for the selection of clamp.  The De-Sta-Co clamp will toggle in the in 

the up position and down position and has a holding capacity of 700 pounds of 

force.  The force in this application is the gage block and bracket shown in Figure 

#9.  The weight of these items is a mere 8 pounds.  The clamp also has a 

maximum mechanical advantage of 49:1as a pusher. 

 The gage block is machined out of a piece of 3 x 4 A36 hot rolled steel.  

The center, chamfered piece that rises vertically from the base is the actual gage 

block.  This piece is held to an exact dimension that matches a dimension 

between the sprockets of the roller. The gage block is placed in the bracket and 

the far end of the block comes to rest against stops in the bracket.  The gage 

block is then secured to the block with the phenolic thumbscrew.   If there is a 

changeover to a different size roller or the sprocket spacing changes then the 

current gage block can be easily removed and the correct block can be up in 

place. The gage block shown in figure 9 is one of two made for proof of design.  

More of these gage blocks will be made for use with different sprockets sizes and 

spacing between sprockets. 

 The gage block has an added feature in spring clips.  The clips 

hold the sprockets firmly in place while the sprockets are tack-welded to the steel 

tubing.  The spring clips are formed from 0.040 thick annealed spring steel and 

heat-treated after forming.  The spring clips are held in place by cold-rolled steel 

hold-downs. The reason for the spring clips is to replace the C-clamp style Vise-

Gripy locking pliers currently in use and thereby saving more time per roller in 

the sprocket positioning process.  Currently I calculated that the 0.04” thick 

spring steel is using only 40 percent of its tensile strength of 238ksi [9] with a 

safety factor of 3. 

This will help to satisfy the need to take away some of the non-value 

added time in order to perform this function. 

 

Rotating Cradle Block 

  



 

 
Figure 10. Rotating Cradle blocks 

The rotating cradle block (see Figure 10) is a 3/8” thick piece of cold roll 

steel with a half circle burned out at the centerline of the piece.  The rotating 

cradle block fastens to the fixture by slip fitting onto a ½” diameter cold roll TGP 

round.  The cradle block is designed to rotate about the round.  There will be two 

sets of three such blocks in the design.  Each of the three blocks will be designed 

to fit the most popular diameter size rollers, the 1.90”, the 2-1/2” and the 2-9/16 

diameter rollers. The rear sets of gage blocks will have the ability to adjust 35” 

along the length of the gage block design.  This will enable the design to adjust to 

various lengths of roller tubing.  The principle behind the rotating gage blocks are 

that if a certain size roller is needed the appropriate cradle block will be put in 

position while the other two cradle blocks will be rotated out of the way from the 

work to be performed.  The rotating cradle blocks satisfies the need of wanting a 

fixture that can handle different diameter size rollers as discussed in the Project 

Objectives. 

 

Internal Adjustable Back Stop 

 
Figure 11. The internal sliding backstop 

  



 

The internal sliding backstop See Page A5 in Appendix A) is a simple piece of 

3/16”thick x 1-1/2 wide A36 hot rolled steel.  It is made into an “L” shape by 

welding the shorter piece of the bar stock perpendicular to the longer piece.  The 

longest piece of bar stock has a series of 1/4-28NF drilled and tapped holes 

through the centerline of the length.   The backstop is designed to adjust to the 

desired length that is measured with a tape, and then the stop is secured by 

hand-tightening two thumbscrews.  The stop is designed to move about a flat that 

is machined and slotted to accept the contour of the base of the stop.  Should the 

rollers be too short for the back stop simply turn the stop around then adjust and 

tighten the thumbscrews.  

 Currently the welding team leader will measure a distance from the gage 

block then tack weld a structural channel to the welding table or he measures 

 
 
 

with a scale from the sprocket end to the first sprocket.  The internal adjustable 

backstop will make this practice unnecessary and will speed the set-up process.  

  

The biggest concern on this design came in early April immediately before 

building was slated to begin.  Since this is a welding fixture there will be a 

gounding of this fixture.  The concern is electrical current may find the De-Sta-Co 

clamp to be the path of least resistance even with only two tack welds.  The 

clamp does have tack welding performed directly above it.  Should the clamp 

become the current path the De-Sta-Co clamp could have irreparable damage as 

a result.  The damage could be hastened if the De-Sta-Co clamp is made of 

dissimilar metals relative to the steel fixture and gage block. To remedy the 

potential trouble spot a design change is made.  On the gage bracket drawing 

#2002-D2 (page A5 in Appendix A) a 1-1/4 dia. x 3/16 deep counter bore is put in 

the center of the bracket.  On the two gage blocks #2002-S7 and S8 (A13 and 

A14 in Appendix A) a ¾” wide x ¼” deep groove is milled in the centerline of the 

block.  Then a teflon collar is inserted around the 3/8-16 hex head bolt that 

fastens the De-Sta-Co clamp to the gage block bracket.  Fiber washers 

  



 

sandwiches the gage block bracket.  The groove in the gage block and the 

counter bore in the gage block bracket assures the washers and the hex head on 

the bolt have enough room so metal to metal contact is not made.  Proof of 

design testing showed no problems in this area. 

 

Proof of Design Test  
 

 In order to conclude the effectiveness of the new sprocket positioning weld 

fixture a comparison test must conducted with the current sprocket positioning 

fixtures.  This is the best way to prove the new design warrants serious 

consideration as a viable part of the product flow.  A two-part test procedure was 

conducted on May 24, 2002.  The first part consisted of a ten work piece run of a 

2-1/2” diameter roller. The second part of the run was a ten work piece run of the 

three main roller size rollers that Alba Manufacturing makes.  The criteria for 

success was the following as documented January 28,2002: 

• The new fixture must be at least ten percent faster than the old fixtures. 

• The new fixtures must not have sprockets that are more than two degrees 

out of parallel.  

• The new fixture must be within +/-1/16 inch of accuracy. 

 
Table #3. Proof of design test timing results. 
Part Number of test. Old Fixtures New Fixture % Difference 

1. Elapsed Time (s) for 10 roller run 414 350 -18.5 

2. Elapsed Time (s) for 2 roller run 

of 2-9/16” dia. rollers 

91 102 -12.1 

2. Elapsed Time (s) for 4 roller run 

of 1.9” dia. rollers 

167 184 -10.2 

2. Elapsed Time (s) for 4 roller run 

of 2-1/2” dia. rollers 

134 158 -19.6 

 

  



 

 The worst case was the four roller run of the 1.9” dia. rollers and only 

because the initial roller in the new fixture was not held down tight enough. The 

rear part of the tube came out of the cradle block. 

 The second criteria for the test was the sprockets would be no more than 

two degrees out of parallel.  Again the worst-case scenario was the very same 

1.9” diameter that had a small problem in the positioning procedure.  The roller 

was measured at just over1-1/2 degrees out of parallel.  The rest of the test 

pieces were less than 1-1/2 degrees and half were one degree or less out of 

parallel. 

 Because of the internal sliding backstop, all of the rollers tested with the 

new sprocket-positioning fixture were within  +/- 1/16 inch.   One area that was 

not addressed in the original proof of design statement was the changeover and 

set-up from one roller diameter size to another.  This was also timed.  In the very 

worst case the new sprocket fixture was 27.6 percent faster than the current 

fixture. 

 

Conclusions and Recommendations 
 The sprocket-positioning fixture did satisfy all of the measurable 

objectives.  It also passed all the requirements of the proof of design when 

comparison tested.  While the new fixture is indeed better than ten percent faster 

than the current fixtures, there are issues that will be addressed before the fixture 

will become part of the roller assembly process: 

• The spring clips, although heat-treated, did have a small amount of weld 

splatter on them.  An assumption was made base on a knowledgeable 

source that heat treated surfaces have less likelihood of having weld 

splatter adhering to the surface. In the case of spring steel this does not 

seem to be the case.  The hold-downs that secure the spring clip may 

need shield the clips more. 

• Because the spring clips are fairly rigid, the worker needs to hold firmly 

down on the tubing especially when retracting the gage block.  Mike 

McClure, who performed the proof of design test, suggested that a quick 

  



 

release type hold down be designed and installed within reach of the 

worker[13].  

• There is more slop than necessary between the gage block bracket and 

the uprights on the base frame.  The gage block bracket needs to be 

remade 3/64” wide than it is currently in order to cut the slop down. 
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Drawings #2002-A1 through #2002-S20 in Appendix A 
removed due to permissions restrictions. 

 

Please refer to the print copy of this report, or contact 
the College of Engineering and Applied Science Library at 
the University of Cincinnati for assistance. 
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Customer Survey 
 

Regarding the Sprocket Positioning welding Fixture 
 
 

 This survey is being conducted regarding a sprocket-positioning fixture for 
tube weld preparation.  The purpose of this survey is to identify where design 
improvements can be implemented in a future design.  Your comments are very 
important. 
 
In what capacity does the fabrication of powered rollers affect your particular job? 
________________________________________________________________

________________________________________________________________

__________________________________ 

 
 

 Question 1-strongly disagree to 5-strongly agree 

1 The spacing of the sprockets is accurate 
when using the fixture. 

1 2 3 4 5 

2 The set-up time with the fixture is long. 
 

1 2 3 4 5 

3 There is little discomfort physically when 
performing the sprocket positioning function. 

1 2 3 4 5 

4 When the sprockets are tacked to the tube 
the sprockets are usually straight. 

1 2 3 4 5 

5 The work with this fixture is sometimes 
frustrating. 

1 2 3 4 5 

6 I would trust most everyone in the welding 
department to position the sprockets. 

1 2 3 4 5 

7 The sprocket can slide onto the tube without 
much trouble. 

1 2 3 4 5 

8 The method of clamping the sprockets to the 
gage blocks is adequate. 

1 2 3 4 5 

9 The quality of work preformed while using this 
fixture is consistent 

1 2 3 4 5 

10 It would be nice to have the sprocket-
positioning fixture take more than one 
diameter size tube. 

1 2 3 4 5 

       
 
 
Thank you for taking the time to complete this survey. 
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Calculations 

  



 

 
 

Stresses on Spring Clip 
 
Section Modulus 
 
S = 1/6 * b * h2   where: b = base = 0.75 inches 
      H = height = 0.05 inches 
S = 1/6 * 0.75 * 0.052 
S = 0.000313 inches3 
 

 
Figure 11 A beam representation of spring clip.  A propped beam 

Which is statically indeterminate.   
 
 Reaction forces and Bending Moment 

(Note: the layout of the spring clip mounted on the gage block represents 
a propped beam where end A is which is a fixed point and end B is a 
rolling point.  This is statically indeterminate.) 

  
 Figure 12. The Moment-Area method to solve spring clip problem 
 Using Moment-Area Method to solve, the following equations are: 
  
 RA  = (11P)/16 
 RB =  (5P)/16 

B1 
 MA = (3PL)/16 

  



 

 
 RA  = (11P)/16 = (11 * 11lb) / 16 = 7.563 lb 
 RB =  (5P)/16 = (5 * 11lb) / 16 = 3.437 lb 
 MA = (3PL)/16 = (3 * 11lb * 1.500 inches) / 16 = 3.094 inch*lbs 
 
 Allowable stresses in Spring Clip 
 
 Normal Stress:  σn = MA / S = 3.094 in*lbs / 0.000313 inches3  = 7872 psi 
 
 Allowable Stress:  σallow = σst / S.F.   where σst  = Tensile Strength = 238ksi 
       S.F = Safety Factor of 3 
 σallow = 238000 psi / 3 = 79,333 psi 
 
 Comparing to the spring clip: 
 

σallow / σn = 79,333psi / 7872 psi = 10.08 allowable stress is greater than 
the spring clip normal stress, the spring clip design is good 

  
 
 

 
Hole Fits for Cradle Blocks 

 
Hole diameter = d + Ch * (d)1/3  Where  d + shaft diameter = ½” 
      Ch = Class 2 free fit factor = 0.0112 
Hole diameter = 0.500 + 0.0112 * (.500)1/3 
 
Hole Diameter = .509” 
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