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Introduction: 

Congratulations on your purchase of the Benchmark Bicycle Frame Building Fixture! 

We have created this manual to get you building sooner with your fixture! Every Benchmark Frame 

Fixture is assembled and calibrated in our shop in California. Following assembly, only adjust your 

Benchmark Frame Fixture using the provided knobs. But, to minimize shipping costs there is some final 

assembly required to get your fixture ready to build on. Please note that the color of your fixture may 

not match that shown in this manual.  

Estimated completion time is approximately 30 minutes.  

Tools required: 
• 3/16” Allen Wrench 

• Socket/Wrench Set or Crescent Wrench 

• Combination Square 

• Flat Blade Screwdriver 

• Wixey Digital Angle Finder (Recommended: WR300 Type 2 available on Amazon) 
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Initial Setup: 
 

 

Figure 1: The Benchmark Frame Fixture Assemblies Diagram  
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1. If you did not buy your fixture with a stand, assemble the 6’’ extrusion length to the back of the 

backplane upright using the included T-nuts and clamp it to your work surface using a C-clamp 

or similar fastening as in Figure 2. You can adjust the working height by repositioning this 

bracket, but we recommend starting with the 6” extrusion as close to the bottom bracket as 

possible. 

 

 

Figure 2: Bench mount with backplane upright installed 

If you also purchased the Benchmark Frame Fixture Stand, slide the Backplane Upright onto the 

Stand Gimbal and tighten the fasteners to secure as shown in Figure 3 (Note that your stand 

gimbal may be different than what is shown below but the concept remains the same). 

 

Figure 3: Fixture stand gimble with Backplane Upright installed  
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Main Gantry 
2. Next, slide the main gantry onto the backplane upright. Be sure to place two thin plastic 

washers, included in the hardware bag, on the exposed pins as shown in Figure 4. The bearing 

system is preloaded from the factory and should not require adjustment.  

 

 

Figure 4: Washers installed onto pins 

 

Figure 5: Main Gantry Install onto backplane upright 
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3. Secure the main gantry using the 2 knobs.  

 

 

Figure 6: Quick Adjustment Knobs for the main gantry 

 

Head Tube Assembly 
4. Locate the Headtube assembly parts (Figure 7). The cone assembly is packaged separately from 

the gantry assembly.   

 

 

Figure 7: Headtube Gantry parts 
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5. Secure the headtube cones to the Headtube Gantry assembly. The 2 fasteners have been 

preloaded in the appropriate holes. We recommend loosening the fasteners until the extrusion 

can be slid into position. The nuts should not need to be removed from the cap screws. Figure 8 

shows the full assembly put together. 

 

 

Figure 8: Headtube Gantry Assembly fully assembled 

6. In the same manner that the Main Gantry was slid onto the Backplane Upright, slide the 

Headtube Assembly onto the Main Gantry. Be sure to place two thin washers on the exposed 

pins. 

 

Figure 9: Washer Install for Headtube Assembly 
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Axle Backplane 
7. Unpack the Axle Backplane. Slide the extrusion into the Bottom Bracket Pivot Plates until the 

scale reads 186 mm (see Figures 10 through 12).  

 

Note it may be helpful to loosen a few (but not all) of the screws holding the bottom bracket 

plates to the backplane upright to create extra space for sliding in the extrusion. Be careful not 

to fully loosen any of the bottom bracket plates as this may affect the squareness of the fixture.  

 

The plastic washers must be captured between the extrusion and the Bottom Bracket plate. The 

t-nuts do not need to be fully removed from the cap screws (see Figure 11).  

 

 

 

 

Figure 10: Slide Axle Backplane into Bottom Bracket Pivot Plates 
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Figure 11: Make sure to keep plastic washers between plate and aluminum extrusion 

 

Figure 12: Align scale to black edge at 186 mm 

 

8. Using a square, check that the Axle Backplane is square with respect to the Backplane Upright. 

We recommend tightening 1 or 2 fasteners while squaring the assembly; then all 8 fasteners can 

be tightened before the square is checked again.  
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BB Drop Assembly Gantry 
9. Locate the BB drop gantry and slide it onto the axle backplane (See Figure 13).  Be sure to place 

two thin washers on the exposed pins (See Figure 14). Secure position using the 2 knobs. 

 

 

Figure 13: Slide Bottom Bracket Gantry onto Axle Backplane 

 

Figure 14: Make sure to keep plastic washers between plate and Aluminum extrusion 

 

 



10 
 

Copyright © Benchmark Frame Fixture  Manual REV 10 2024  
 

The Bottom Bracket Drop on the Bottom Bracket Drop Gantry has a hole layout that allows it to be 

configured in two different ways. When in configuration 1 as shown in Figure 15 the Bottom Bracket 

Drop scale reads true. 

 

Figure 15: BB Drop configuration 1 for 50-80mm of BB Drop. Note the location of the two flat head socket screws.  

If installed in configuration 2 as shown in Figure 16, the range of the BB drop becomes 25-55mm.  To 

achieve accurate bottom bracket drop, subtract 25mm from the scale reading 

 

 

Figure 16. BB Drop configuration 2 for 25-55mm of BB Drop. Note the location of the two flat head socket screws. 

Bottom Bracket Pivot Assembly 
10. See the provided exploded view drawing of the Bottom Bracket Pivot Assembly for assembly 

instructions on how to assemble the Bottom Bracket Pivot Assembly. Much of the hardware 

needed for this step can be found in the hardware bag that came with your fixture. It will be 

necessary to do some parts of step 11 in parallel with this one. 
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Seat Tube Mast Assembly 
11. The seat tube mast should be installed when assembling the Bottom Bracket Pivot Assembly in 

the previous step. Note that the corner bracket on the seat tube mast may need a slight 

upwards or downwards adjustment to insert its handle (included in the hardware bag) into the 

slot on the bottom bracket plate. The carriage bolt included with the handle will ride in the slot 

on the bottom bracket plate and the washer included should be placed underneath the shoulder 

of the handle. 

 

Finish off the Seat Tube Mast Assembly by sliding the seat tube cone onto the seat tube mast 

(see Figure 17). We recommend loosening the handle until the assembly can be slid into place. 

The nut should not need to be removed from the handle. To adjust the handle’s position, pull 

out and rotate the handle's stud with a flat head screwdriver. 

 

Figure 17: Install Seat Tube Cone onto Seat Tube Mast  
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12. Lastly place the plastic endcaps on the 8020 

 

Figure 18: Install endcaps 

Using your Benchmark Frame Fixture 
1. After deriving the geometry for your next frame you will need 7 critical dimensions 

# Dimension Units 
1 Bottom bracket width 68 or 73mm 

2 Headtube bottom center X MM 

3 Headtube bottom center Y MM 

4 Effective chain stay length MM 

5 Bottom bracket drop MM 

6 Head tube angle Degrees 

7 Seat tube angle Degrees 
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Dimension Diagram 
 

 

Figure 19: Benchmark setup dimension diagram 

2. Set Bottom bracket offset for the correct shell width 

3. The Headtube bottom center X reads true from the left side of the Headtube Gantry 

4. The Headtube bottom center Y reads true from the bottom of the Main Gantry 

5. Chainstay length measures true effective chainstay length from the right side of the Bottom 

Bracket Gantry slider 

6. The Bottom Bracket Drop reads true to the scribed mark on the carriage bolt  

7. Using a Digital Wixey Gauge or similar angle finder, zero along one of the horizontal extrusions 

(either off the main gantry or axle backplane). 

a. Place the Wixey on the magnetic plates, adjust angle, and secure with handles. 

b. Repeat for the Seat Tube angle adjustment 

8. Before building check that the bottom of the headtube is aligned with the marked graduation 

on the Head Tube Gantry bracket. This ensures the head tube is aligned with the scales. The 

alignment can be adjusted by moving the bottom cone and checked easily with a combination 

square or machinist square. Hold the square tight against the extrusion and align one edge with 

the mark; the edge of the square should also be aligned with bottom of the head tube (See 

Figure 20). 
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Figure 20: Ensure bottom edge of headtube is aligned with notch in bracket 

a. Note: If you only use one headtube diameter, this step is only required once, as the 

lower headtube cone will not need adjustment.  Regardless, we suggest checking it 

periodically.  

Reading the Bottom Bracket 
Benchmark fixtures ship standard with BSA and T47 bottom bracket pucks. The pucks are meant to be 

interchangeable. Use two of the threaded pucks as “jam nuts” against each other. Be sure to put a 

Belleville spring washer between the pucks as shown in Figure 21 below. These spring washers aid in 

preloading the pucks.  
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Figure 21: Belleville Spring Washer Between Threaded Pucks 

 

To set the bottom bracket shell width. Align the puck closest to the spine of the fixture to the graduation 

desired on the scale. Common sizes are displayed as are 1mm increments. Figure 22 below shows how 

to set the pucks for BSA 68mm shell width.  
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 Figure 22: Reading A 68mm Shell Width on The Bottom Bracket Pivot 
 

HINT: Be sure to check your pre-faced shell width on your bottom bracket. Example: When you purchase 

a 68mm BB shell from a supplier it is actually 69mm to allow the builder to face the shell after 

welding/processing. If you require a different bottom bracket pucks please contact us @ 

benchmarktooling@gmail.com to get the appropriate fitting puck. 
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