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1 Purpose
1.01 The purpose of this document is to describe the procedure for assembling a propane strip machine.
2 Scope 
2.01 This SOP applies to all equipment assembly team members.  The process applies to the following machine ID’s:
E012327EQM0600BE1200 – Big Bertha XSM30 Propane Stripping Machine Pkg
E088398EQM0600BE1200 – Lil Bertha XSM24 Propane Stripping Machine Pkg
3 Responsibilities
3.01 The operations manager/supervisor is responsible for enforcing this SOP.
4 Materials 
4.01 The proper materials needed for this process are listed on the machine work order.
5 Definitions
5.01 BB – Big Bertha
LB – Lil Bertha
6 Procedure
6.01 Begin with 2 wheels (11335) and a wheel axle (11340). Insert one of the wheels over the axle.  Then,  put 2 washers (11135) and 2 shaft collars (11351) onto the axle in the order shown.

[image: ]Washer
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6.02 Install the 2nd wheel onto the other end of the shaft.  

 [image: ]
6.03 Take a machine deck (88320 for BB / 86235 for LB) and place it upside down on the assembly table.  Place the wheel axle assembly into the proper location shown.  Take a bolt (83629) and a lock washer (81066) and hand thread it into the side shown to hold its location.  Do not tighten it all the way.

[image: ] [image: ]

6.04 On the opposite side of the axle, place a washer (11135) between the axle and the side of the machine base.  You may need to use a screwdriver to pry the frame away from the axle.  Once the washer is in place, hand thread a bolt (83629) with a lock washer (81066) into the axle.  Do not tighten them all the way.

[image: ] [image: ]Washer
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6.05 Go back to the first end of the frame, remove the bolt that was installed, install a washer (11135) between the frame and the axle, then re-install the bolt and lock washer.

[image: ] [image: ]

6.06 Tighten the bolts on each end of the axle.
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6.07 On the axle, between the wheels, push the collars and washers to the outside as shown.

[image: ]
6.08 Tighten the set screws on the collars to secure then in place.
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6.09 Install a splash guard (11416) onto the axle using 3 bolts (10121), 3 lock nuts (10120), and 6 washers (11420).  Wrap the splash guard around the axle to fasten it.

[image: ] [image: ]

6.010 Flip the machine frame over so it is sitting on its wheels.






6.011 Place the scrub deck in front of the frame.  Refer to SOP EQ 035 for assembly instructions on this component.  Position the grease zerks on the bearings on the scrub deck so that they will face the front of the machine.

[image: ]Grease zerks should be on this side


6.012 Fasten the tensioner pulley (11417) pulley to the machine deck using a bolt (12406), a lock washer (12409), and a flat washer (11501).  The tensioner is on the bottom side of the deck.  Only hand tighten the bolt at this point. 

[image: ] 

6.013 Lift the base over the scrub deck.  Line the holes in the pivot brackets up with the holes on the machine base.  

 [image: ] [image: ]These holes line up with the pivot bracket


6.014 Fasten the scrub deck to the frame using 4 bolts (10116), 8 flat washers (12447), and 4 lock nuts (11418).  Hand tighten the bolts at this point.  Repeat on the opposite side.
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6.015 Once all of the bolts are in place, go ahead and tighten them.

[image: ] [image: ]

6.016 Prep a Kawasaki engine with an emissions monitor.  Refer to SOP EQ 027 for assembly instructions.
6.017 Place a clutch spacer (80133) onto the motor shaft.
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6.018 Slide a clutch (89768) onto the motor shaft.  Line the keyway up with the one in the motor shaft.

[image: ] [image: ]
6.019 Install a key (11289) into the keyway.

[image: ]

6.020 Place clutch spacer (80134) over the end and secure the clutch assembly to the motor shaft using a bolt (11500), a lock washer (10117), 1 smaller flat washer (12447), and 1 large flat washer (11501).  Put some blue Loctite on the bolt threads before installation. 

 [image: A close up of a metal object
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6.021 Place 4 spacers (80136) then place the engine assembly onto the motor as shown.  Line the holes in the bottom of the engine up with the holes on the deck.

[image: ]
6.022 Fasten the engine to the deck using 4 bolts (87644) and 4 lock washers (81066).
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6.023 Install the drive belt (11345) around the clutch and the main drive pulley on the scrub deck.  Make sure the tensioner pulley is on the inside of the belt as shown.

[image: ] [image: ]Tensioner is on inside of belt



6.024 Insert a wrench through the slot on the side of the deck and turn the tensioner pulley (24mm) to put the appropriate amount of tension on the belt.  Once the desired tension is reached, use another wrench to tighten the bolt (3/4”) that secures the tensioner.

[image: ]

6.025 Take an access cover (11170) and stick a “Tensioner Access” sticker (11163) to it as shown.
6.026 Bolt the access cover to the machine deck using 2 bolts (81089) and 2 lock washers (81067).

[image: ] [image: ]





6.027 Next the wiring will be completed.  Start with an emissions wire harness (80140).
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6.028 Start with a solenoid (11772).  Place the ring terminal at the end of the yellow and green wires over the stud shown.  Fasten it with a lock nut (10120).

[image: ]
6.029 Place the solenoid into the appropriate location on the deck.  Place a black battery wire (12381) into the location shown and fasten it and the solenoid to the deck using 2 bolts (10734).  You may need to run a ¼-20 tap into the holes to clear paint and debris.

[image: ]  [image: ]


6.030 Feed the loom containing the purple wire behind the starter on the engine.  Connect the terminal on the purple wire to the voltage regulator as shown.

[image: ]
6.031 Place 2 zip ties (83523) at the locations shown to secure the wire and prevent it from getting pulled off.
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6.032 Attach the large ring terminal connecting the 2 black wires to the engine case using a bolt (81917) and a lock washer (81067).  This provides the ground.  Also place the ring terminal with the red and purple wire to the stud shown on the solenoid.

[image: ]
6.033 Connect a red wire (12380) between the solenoid and the starter on the engine.  Use a locknut (83520) to attach the wire to the starter.  Use a lock washer and a nut supplied with the solenoid to attach the other end.

[image: ]

6.034 Connect another red wire (12380) to the other terminal on the solenoid.  Orient the wire as shown in the photo.  Use a lock washer and a nut supplied with the solenoid to attach the other end.

[image: ]Red wire connected to starter from previous step

6.035 Tape the black and the red wire shown below together.  These will go to the hour meter.
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6.036 On the emissions control box, cut the 90° flag terminal off of the black wire.  Strip the wire and crimp a female quick connect (12254) in its place.

[image: ]  [image: ]










6.037 Connect the three wires from the emissions control box to the three wires in the harness.  They are black-black, green-green, and red-blue.  Tuck the extra wiring into the loom on the harness.

[image: ]  [image: ]

6.038 Connect the emissions sensor on the muffler to the emissions control box mounted on the engine.  Use 2 zip ties to (83523) to secure it to the harness loom.

[image: ] [image: ]
6.039 Connect the appropriate connector from the harness to the fuel shutoff.
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6.040 Connect the yellow and orange wires from the harness to the oil pressure switch.  Route the wires behind the oil tube as shown.
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6.041 Bend the red and black battery cables up as shown so that the battery can be installed.
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6.042 Connect the battery wires to the battery (89827) using the hardware that comes with the battery.  Orient the wires as shown.

[image: ]

6.043 Take the right side handle upright (89825) and install an hour meter (86119) into the cutout.  Ensure that the meter is in the correct orientation.  The tabs (4 total) on the hour meter then need to be popped out with a screwdriver to hold it in place.
[image: 100_0474]  [image: 100_0475]

6.044 Attach the upright to the machine base using 2 bolts (83629), 2 flat washers (81062), and 2 nuts (11146).  Only hand tighten the nuts at this point.  Once everything is assembled, we will go back and tighten them.

[image: ]
6.045 Connect the proper red and black wires from the wiring harness to the hour meter.  It does not matter which wire goes to which side of the meter.
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6.046 Attach the left side handle upright (89824) to the machine base using 2 bolts (83629), 2 flat washers (81062), and 2 nuts (11146).  Only hand tighten the bolts at this point.
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6.047 Take a battery clamp support (89822) and place it over the top of the battery in the orientation shown.  Ensure that is sits snug on top of the battery.  It will surround the battery on all four sides.

[image: ] [image: ]
6.048 Stick a propane tank pad (89823) to the top of the battery support.

[image: ]

6.049 Place a battery cover (89826) around the back of the battery as shown.
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6.050 Attach the left handle support (88314) and the right handle support (88315) to the machine.  These connect the handle to the deck.  Secure them using 2 bolts (81089) and 2 lock washers (81067) on the bottom of each support.  Use 2 bolts (81072) and 2 nuts (10141) on the top of each support.  Only hand tighten them at this point.

[image: ] [image: ]
6.051 Take a front tank strap (88807) and attach it to the uprights in the location shown.  Use 4 bolts (81089) and 4 nuts (10141) for this step.  Only hand tighten them.  The strap will only go on in one direction.

[image: ]

6.052 Bolt the tank strap (86120) in the location shown.  This step uses 2 bolts (81089) and 2 nuts (10141).  The strap goes on the inside of the handle upright.

[image: ]



6.053 Place a piece of felt (10457) onto the center of the front propane tank strap.  Then place a long piece of felt (10457) onto the back tank strap.  (Sample lengths should be located in the area)

[image: ] [image: ]

6.054 Now go back and tighten all of the screws that were used to assemble the handle.

[image: ] [image: ]

6.055 Take a handle bar weldment (88808) and use a rubber mallet to pound a hand grip (12696) onto each end of the handle.  Place a little bit of glue inside of the grips before doing so.
[image: ]



6.056 Attach the handle bar weldment to the lower handle assembly using (2) shoulder bolts (12476), (2) nylon washers (83145), and (2) nylon lock nuts (11146).  The shoulder bolt will pass through the holes in the handle uprights and the handle bar weldment.  There may be some paint buildup in the holes that could make this difficult.  The nylon washer needs to be sandwiched between the uprights and the handle bar weldment.  Tighten the nut until it becomes snug.  There is no need to over tighten it here.  Once each side has been bolted, rotate the handle bar back and forth a couple times to loosen it up and make sure that it rotates as it should.
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6.057 Insert 2 detent pins (87986) through the handle bar weldment and the uprights to set the handle height.  There will be one on each side of the handle.  This can be adjusted later as needed.

[image: ]
6.058 Bolt the main body of the De-Sta-Co clamp (11702) to the handle upright.  This step requires 4 screws (86125) and 4 nuts (10120).  Note the orientation of the clamp.
[image: ]Clamp


6.059 Now install the arm of the clamp.  All of the components for it were located in the bag with the clamp.  Thread the thin jam nut onto the arm.  Insert the arm into the pivot block in the clamp.  Ensure the flat on the pivot block rests against the jam nut that was just installed.  Install the nylon lock nut onto the end of the arm.  Tighten it so that the shaft of the arm just starts to stick out the back.  Verify that the hook is horizontal to the ground and tighten the jam nut to hold the assembly in place.  This can be adjusted again later when a propane tank is added.  Any remaining components from the plastic bag can be discarded.

[image: ]
6.060 Take a key switch box (86121) and attach the on/off label (10550) to it in the orientation shown.

[image: ]Mounting holes are on this side


6.061 Install the wire stabilizer clamp (10204) in the orientation shown on the bottom of the key switch box.  Tighten the nut on the inside of the key switch box to secure it.  Loosen the 2 screws on the clamp to allow the wires to easily pass through.

[image: ]

6.062 Pass the 3 wires for the key switch through the stabilizer clamp and into the box.  Pull plenty of wire through at this point to allow work to be completed more easily.

[image: ]
6.063 Take a key switch (10449) and note the orientation and the pin labels below.
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6.064 Attach the key switch wires as shown.  The green wire attaches to A, the red wire attaches to B, and the orange wire attaches to E.

[image: ]







6.065 Remove the star washer from the switch.  Pass the key switch back into the box and put the threaded portion through the hole.  There is a notch (or a keyway) on the key switch at the base of the threaded portion.  This lines up with the tab in the hole in the box.  Once everything is lined up, secure the key switch by tightening the nut that was supplied with it.  Finally, put a key in the key switch.
[image: ] [image: ] [image: ]Nut
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6.066 At this point, you will want to perform a test to verify that all wiring up to this point has been completed correctly and that there are no damaged parts.  To do this, very quickly turn the key to the “Start” position and then immediately turn it back to “Off”.  If the engine turns for that very short period, then everything is ok.  If nothing happens, something is wrong.  Find the issues and correct.  It is very important that you do not hold the key in the “Start” position!  The engine will crank and it could throw the machine off of the table!  You must simply “pulse” the engine.

6.067 Ensure that the loom around the wires passes into the key switch box.  Once in place, tighten the 2 screws on the clamp to secure the wires.
[image: ] [image: ]


6.068 Bolt the key switch box to the tank strap using 4 bolts (86125).  Do not overtighten these bolts.

[image: ] [image: ]

6.069 All Bertha machines need to run at 3400-3600 RPM at full throttle.  Back out the high throttle adjustment screw about 3 turns and secure the locking nut.

[image: ]

6.070 Take a throttle cable (86114) and insert the wire end into the hole on the throttle arm.  Pass the cable through the upper clamp as shown.
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6.071 Fasten the lever portion of the throttle cable to the upper handle.  Place 2 spacers (86228) between the throttle cable bracket and the handle in order to provide adequate room for the lever to move.  Use 2 bolts (86125), 2 washers (11420), and 2 nuts (10120) to make the connection.
[image: ] [image: ]Washer
Spacer
Nut

6.072 Remove the existing bolt above the oil switch that holds on the plastic motor cover and install a tube clamp (10137) that contains the throttle cable.  This will help hold the cable closer to the machine.  Replace the bolt.
[image: ]

6.073 The throttle cable now needs to be set.  Push the lever to full throttle.  Loosen the bolt that holds the clamp on the cable down at the linkage.  Pull the throttle cable so that the throttle arm opens and the stop on it bottoms out on the limiter screw.  Hold the cable there and tighten the clamp bolt.  Ensure that the throttle is in the fast position during the tightening.  Move the throttle lever back and forth to make sure that everything moves properly.
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6.074 Add 1 ½ quarts of oil (10753) to the machine.
[image: ]

If a Big Bertha (12327) is being built, complete steps 75-82.  If a Lil Bertha (88398) is being built, go to step 83.
6.075 Lay a splash guard (11165) face down onto the table as shown.

[image: ]





6.076 Take a skirt hanger (11339) and use a bolt (12483) to hold it in the location and the orientation shown.  The bottom hole of the hanger lines up with the top hole in the middle row of holes.

[image: ] [image: ]

6.077 Line the hanger up vertically on the skirt.  Use a 3/16” drill bit to transfer the top hole in the hanger.  If needed, use a square to align it.

[image: ]

6.078 Put a bolt (12483) through the hole that was drilled.  Finish fastening the hanger to the skirt using 2 washers (11420) and 2 nylock nuts (10120).

[image: ]

6.079 Repeat the last 3 steps for the remaining 3 hangers along the skirt.
6.080 Take a shoulder bolt (12476) with a washer (11501) and insert it through the slot in the end of the splash guard.

[image: ] [image: ]

6.081 Place a lock washer (81066) over the threads of the shoulder bolt.  It will rest against the shoulder.

[image: ]

6.082 Hand tighten the shoulder bolt into the side of the machine base.  Repeat on the other end of the splash guard.  Tighten the bolts with an impact wrench.  You may need to tap the threaded holes before installing the bolt.

[image: ] [image: ]

-Proceed to step 88.
If a Lil Bertha (88398) is being built, complete steps 83-87.  
6.083 Take a lanyard (10385) and fasten it to the splash guard (86238) using a bolt (10121), two washers (11420), and a nylock nut (10120).  Repeat for the other location on the splash guard.  Repeat for the other location on the splash guard.  (Note and the splash guard will not be mounted on the machine yet like it is shown in the photo.)

[image: ]

6.084 Put the open loop end of each lanyard over a shoulder bolt (12476).  Fasten each shoulder bolt to the deck as shown using a nylock nut (11146) on the inside.  Be careful when threading on the shoulder bolt.  It could catch on the lanyard and snap it.

[image: ]

6.085 Take a shoulder bolt (12476) with a washer (11501) and insert it through the slot in the end of the splash guard.  

[image: ] [image: ]

6.086 Place a lock washer (81066) over the threads of the shoulder bolt.  It will rest against the shoulder.

[image: ]




6.087 Hand tighten the shoulder bolts into the side of the machine base.  Repeat on the other end of the splash guard.  Tighten the bolts with an impact wrench.

[image: ]



6.088 Take a front access panel (88323) and place a belt decal (11164) onto the inside of it.  Be sure to place the decal in the orientation shown in the photo.

[image: ]

6.089 On the outside of the panel, place a machine decal (12693 for BB / 87988 for LB).  Be sure to place the decal in the orientation shown in the photo.

[image: ]

6.090 Attach the panel to the machine using 4 bolts (81089) and 4 lock washers (81067).  Ensure on the Lil Bertha that this panel is installed after the splash skirt is on.

[image: ]

6.091 Take a transport wheel bracket (87989) and fasten a caster (86118) to it using a nylock nut (81088).

[image: ] [image: ]

6.092 Attach the transport wheel assembly to the machine using 2 detent pins (87990).

[image: ]




6.093 Stamp the serial number into the side of the machine.  Use the logbook to find the appropriate number.  In the log book, be sure that you record the last 5 digits of the motor serial number.

[image: ]Stamp Here


7 References (optional section as needed)
7.01 
8 Training Guide

	Functional Training Groups Requiring Training

	

	













9 SOP Change Control

	Date of Change
	Reason for Change

	11/25/2013
	This is the first version of the S.O.P. hence there are no revisions to this document.

	1/18/2018
	Added Responsibilities Section

	05/30/2024
	Updated Part Numbers and removed steps from process

	3/18/2025
	Updated process for Onyx engine
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