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PEARL SINGLE CYLINDER STEAM ENGINE MACHINED KIT ASSEMBLY

                                                                                                              By Roger Grosser

BACKGROUND

During the 1880s, the pleasure boating public found steam engines manufactured by the Boston, Massachusetts firm of the Edward S. Clark Company reliable, capable and economical in operation.  Launch style boats were gracefully powered by Clark steam engines. 

The Pearl Engine Company recognized the design’s continued appropriateness.  After careful measuring, blueprinting, pattern making and founding, the Pearl Engine Company offers Pearl engines as Casting Kits, Machined Kits or Fully Assembled. 

When compared to the original Clark, the Pearl 2 ½ by 3 steam engine is a faithful revival of an elegant and proven performer.  Today these same engines continue to supply reliable power for steam boaters worldwide. 

FEATURES

The unique long wishbone-shaped connecting rod of typically twice the length of other designs realizes decreased strain and friction.  The result is increased efficiency and longevity.  

The inverted design places the heavier parts near the bottom.  An obvious advantage for marine users but also a feature stationary power users find significant. 

All stuffing boxes and adjustments are accessible from the top of the engine.  This allows for easy and simple servicing.

The cored cylinder with its cast-in and smooth flowing steam passages raises efficiency.  Coring the cylinder also simplifies machining.  

The Stephenson link allows for easy reversing as well as changing the point of cutoff.

Common to all Pearl engines is Stephenson link reversing, double acting steam piston, piston valve, babbitted main bearings, bronze connecting rod bearings, one-inch diameter crankshaft and manual lubrication.

SPECIFICATIONS

The Pearl single cylinder engine develops a conservative two horsepower at three hundred revolutions per minute.  The bore and stroke is 2 ½” by 3”.  The overall dimensions are:  16” long, 9” wide and 22” tall.  The engine is available with all bronze castings.  Also available with gray iron castings and bronze connecting rod, bronze Stephenson linkage and bronze packing glands.   

More detailed specifications about this engine and the twin cylinder version are available on-line at: http://together.net/~pearleng.  There you will find information about these engines supplied as Casting Kits, Machined Kits or, Ready-To-Run.  Also on –line are two animations. There you can watch the engines running.    

THE MACHINED KIT 

Everything you need to build the Pearl Engine is contained in the Machined Kit.  Many individual parts are supplied as major assemblies ready to install.

1- The bedplate and bearing caps have their Babbitt bearings poured and fitted.

2- The crankshaft is completed.

3- The cylinder with its steam piston, rings and rod as well as the piston valve with its rod are all installed in the cylinder.

4- The bracket assembly has the valve linkage taper pinned into position.

5- The cylinder head has the slide rods, slide and tie in place.

6- The Stephenson link-reversing lever is ready to function.

BUILDING

The engine is built from these major assemblies and other individual parts.  No machining is necessary.  The machining is done in our shop.  The 38 castings as well as the 18 turned and milled parts are supplied finished.  All the required holes are tapped or reamed as required.  No materials or fasteners need be located or purchased. Sheet packing (gasket material), square braid for packing glands, shim stock and all other small items are supplied.  Absolutely everything is included for your assembly and adjustment of the engine.

SUGGESTED TOOLS

Combination open end and box wrenches from ¼” to ¾” are needed.  A 5/64” Allen wrench, 6” slip joint pliers, 8” file, and a scrap of leather belt are also required.  A 5/16” transfer punch from a transfer punch set, a 5/16” shim punch and a 3/8” shim punch from a shim punch set as well as scissors will make locating holes or making shims and sheet packing easy.  A dividing compass with its pencil replaced by an “x-acto” type of knife will make cutting circular shapes less troublesome.  An oil can capable of single drops of oil and filled with either 10 or 20 weight oil will see use often. 

BEDPLATE

The engine is built starting with the bedplate.  Two pieces of two by four lumber each about twelve inches long are lag screwed with washers to the bedplate.  Use the four untapped 3/8”diameter holes found at the bedplate corners.  Use four 5/16” by 1 ½” lag bolts with flat washers.  As necessary, plane off the edges of the lumber that go up against the bedplate for a closer fit.  Pre-drill four ¼” holes in the lumber to receive the lag bolts. Tighten only until snug.  The lumber will allow the crankshaft to swing.

Place this assembly on a few sheets of newspaper or something similar. Wipe the bedplate’s Babbitt bearing and thrust surfaces.  Oil these surfaces with a few drops of oil.

CRANKSHAFT

Wipe and oil the main bearing journals and the thrust surfaces formed by the crankshaft throws.  Lower the crankshaft into the bedplate bearings with the long end of the crankshaft facing away from the opposite end of the bedplate that has the two small pads.  Carefully align the crankshaft throws with the bedplate thrust surfaces as you install it.  The clearance here is only a few thousandths of an inch. Lower slowly and keep the shaft level and square to the bedplate.

Oil the bearings again and rotate the crankshaft checking for free movement.  If there is any binding, check for and eliminate the cause.  Any burr interfering with smooth rotation should be removed.  

BEARING CAPS

Wipe and oil the Babbitt and thrust surfaces of the bearing caps.  Install the bearing caps onto the bedplate over the crankshaft while aligning the reference marks stamped into the adjoining surfaces.  Screw four supplied 3/8”-16 by 1” fasteners loosely through each bearing cap and into the bedplate.  Screw only finger tight.  

Looking at the opposite sides of any one bearing cap bottom, make the spaces formed where it joins the bedplate equal. Do the same to the other bearing cap.  Check with any handy gage such as a ruler, caliper, or an Allen key.  Tighten the fasteners finger tight keeping the bearing cap bottoms parallel to the bedplate. The undersides of the heads of the fasteners should now be just touching the top of the bearing caps.  The crankshaft should rotate freely.

Add oil through the oil holes in the bearing caps.  Oil the thrust surfaces as well. There must be no binding of the crankshaft in the bearings as it is rotated. If there is any binding, loosen each fastener ¼ of a turn and check again.  There should be no obvious clearance between the crankshaft and the bearings when you try to move the crankshaft up and down within either bearing cap.  If there is, tighten the four fasteners ¼ turn on the loose bearing cap. Check and adjust as needed. 

FLYWHEEL

The main bearings are now ready to receive their initial adjustment.  Before this can be done, the flywheel will be temporarily installed onto the crankshaft.  Install the flywheel by screwing the two supplied 3/8”-16 by 3/4 square head set screws into the flywheel’s hub.  Oil the long end of the crankshaft and gently push while rotating the flywheel onto the crankshaft.  Install hub side first.  Tighten the setscrews only snug to avoid damage to the shaft.  This installation is only temporary.

INITIAL BEARING CLEARANCE ADJUSTMENT

The fasteners should be just touching the bearing cap top surfaces.  The crankshaft should freely rotate with no obvious clearance between it and the bearings. The temporarily installed flywheel will help you feel the bearing clearances when you slowly rotate or gently lift up on it.

Choose one bearing cap.  Tighten the four fasteners each ¼ turn and rotate the flywheel.  

If no slight binding in either bearing is felt when the crankshaft is rotated and you can sense a slight clearance in either bearing when lifting up on the flywheel, tighten each of that one bearing cap’s four fasteners equally about ¼ turn.

If significant binding in either bearing is felt when the crankshaft is rotated, loosen each of that bearing cap’s four fasteners equally about ¼ turn to reduce any binding.  

When slight binding of either bearing is felt, install and very slightly tighten the two 5/16”-18 square headed setscrews.  Tighten these “jackscrews” until they just touch the bedplate.  Tighten both of these setscrews 1/8 turn to increase clearance and allow the crankshaft to rotate freely. 

When you raise the crankshaft by lifting the flywheel, any excessive clearance is immediately apparent.  The oil will pump out of the clearance space as you lift on the flywheel. 

The remaining bearing is adjusted in the same way as the first bearing was adjusted.   

FINAL BEARING CLEARANCE ADJUSTMENT

Keep the bearing surfaces and thrust surfaces well oiled during adjustment. Adjust one bearing cap at a time. Always adjust any one bearing cap’s fasteners equally.  Change only in small amounts. You can alternately tighten or loosen the cap screws or the square head setscrews equally to achieve an almost perfect fit. When you are close to being satisfied with the fits, finish by gently tightening one set of fasteners against the other.  This results in a perfect fit. Do not force or over tighten causing breakage.  Your goal is a total clearance of about .001”.

The crankshaft should now turn smoothly with no binding.  This completes the adjustment of these assemblies.

STEAM CHEST COVER

The steam chest cover requires sheet packing.  Trace and cut out the rectangular shape.  It is not necessary to cut out the center.  Locate the six 5/16” holes with a transfer punch and punch them out with a 5/16” shim punch.

Check for and remove any burr from the steam chest cover and cylinder.  Firmly install the steam chest cover onto the cylinder with the sheet packing.  Use the six supplied 5/16”-18 by ¾  fasteners.  Do not use the 5/16” by 1 fasteners, as they will damage the steam chest.

CYLINDER, CYLINDER HEAD, PEDESTAL AND STEAM PISTON PACKING NUT

Before you install the cylinder head assembly, check for the proper operation of the slide on the slide rods.  Lubricate the slide rods.  The slide must pass smoothly up and down.  If the slide does not move smoothly, lower the slide on the head.  Loosen one of the 5/16”-18 nuts holding the slide rod tie. The remaining nut must be tight.  Move the top of the slide rods in or out using only slight hand pressure while you simultaneously tighten the loose nut to hold the alignment.  Check for proper operation again.

Remove only the piston valve assembly from the cylinder.  The piston valve is the smaller of the two piston assemblies.  Pull up on the piston valve rod slowly while rotating the piston valve in its bore.  Set aside on a clean cloth.

Do not remove the larger steam piston from the cylinder.  Installing or removing the steam piston must be done with a simple tool.  The cylinder has steam and exhaust ports machined into counter bores located at opposite ends of the cylinder.  Without this simple tool, as you insert or remove the piston with its rings installed and the piston passes the counter bore, the rings expand into the port.  It may well be impossible to remove the piston from this position because of the locking effect of the rings without causing damage.

If you are going to remove or install the steam piston, you must first securely cover the port within the counter bore of the end you will pass over.  Shim stock formed into a cylindrical shape can work well.  Some small ring compressors can also work well.

Both the cylinder head and the pedestal each require identical sheet packing.  Cut each the same size as the cylinder.  Cut out the center of each piece of sheet packing so it will fit over the pedestal.  Locate on each piece of sheet packing the four holes with a 5/16” transfer punch.  Punch out these holes with a 5/16” shim punch.  Locate the semicircles on both the head and the pedestal.  Trace and cut these out of each piece of sheet packing while aligning the four holes. Check for and remove any burrs on mating surfaces.

Install the cylinder onto the pedestal with its sheet packing.  Align the semicircle cut out on the sheet packing over its opening.  Use the four supplied 5/16”-18 by 1 fasteners and fasten tightly. Do not install the square braid packing under the steam piston-packing nut at this time.

Place the cylinder head packing onto the cylinder.  Align the semi circle cutout over its opening.  The steam piston, rings and rod assembly are supplied installed in the cylinder.  Leaving the steam piston assembly installed in the cylinder, pass the steam piston rod through the cylinder head. Tighten the head onto the cylinder with its sheet packing in place. Use the four supplied 5/16”-18 by 1 fasteners. 

Lower the slide gently onto the steam piston rod.  Protect the piston rod with a piece of leather.  Screw the steam piston rod into and through the slide.  The top of the steam piston rod should be about 11/16” above the top of the slide.  Loosely screw onto the top of the steam piston rod the supplied ½”-13 lock nut.  Do not tighten this lock nut until after the engine is finished being timed.

BRACKET ASSEMBLY

The bracket assembly is fastened to the side of the cylinder.  First, locate the top of the cylinder.  On the cylinder top, the piston valve bore is threaded 1 ¼”-16 NS.  The bottom of the cylinder has an unthreaded piston valve bore flanked by two small tapped holes for a cover.  With the top of the cylinder upwards, attach the bracket assembly to the cylinder.  Orientate the bracket so its valve linkage is over the piston valve bore.  Check for and using a file, remove any interfering material from either casting.  Use the supplied three 5/16”-18 by 1 fasteners to tightly fasten the bracket assembly in place. Lubricate the shaft bearing through the oil hole located on the top of the bracket.

PISTON VALVE COVER

The piston valve cover is a small oval flat with two holes.  Trace its outline onto sheet packing. Locate the two holes on the sheet packing with a 5/16” transfer punch.  Cut out the shape.  Punch the two holes in the sheet packing with a 5/16” shim punch.  

Install the piston valve cover with its sheet packing over the piston valve bore on the cylinder bottom.  Tightly fasten with the two supplied 5/16”-18 by ¾ fasteners.  

PISTON VALVE INSTALLATION

Wipe the valve and liberally oil it and its bore.  The piston valve is a very close fit in its bore.  Holding the valve assembly straight to its bore, carefully insert the valve while rotating slowly.  Do not force.  Use no tools.

PISTON VALVE PACKING GLAND, FERRULE AND PACKING NUT

This assembly of three pieces requires a circular piece of sheet packing.  The packing has an outside diameter of 1 9/16” and an inside diameter of 1 ¼”. Cut this out and install it between the cylinder and the gland.  Protect the threads of the piston valve-packing gland with a strip of leather.  Screw it snuggly into the cylinder.  Insert the ferrule and screw on the packing nut hand tight.  Do not install the square braid packing at this time.

VALVE LINKAGE

Screw the slotted valve link portion onto the piston valve rod.  Protect the valve rod with a piece of leather to prevent any damage to the surface.  Orientate the slotted valve link portion so the oil holes face outward.  

The flat link is next installed to connect the linkage.  The flat link’s ramped surface faces rearward toward the steam cylinder. Oil and insert the larger pin through the two larger top holes.  Oil and insert the smaller pin through the two smaller bottom holes.  Install two 8-32 by ½ socket head set screws into the flat link. Tighten the setscrews up against the flats on the pins.  Oil the linkage and check for freedom of movement as the piston valve goes up and down.  

CONNECTING ROD

The connecting rod is first attached to the crankshaft.  Note the oil hole on its side.  The oil hole can face either way as fits your needs.

An optional piece of copper tubing is included to allow this bearing to be lubricated from above.  If you want this ability, you must first install the copper tubing before the connecting rod is installed.  The copper tubing is first soldered into the connecting rod’s oil hole.  The copper tubing is then formed to a shape following the flat surface of the connecting rod.  It is held onto the connecting rod with the supplied clip and brass screw.

To install the lower end of the connecting rod, remove the two 3/8-16 by 2 fasteners.  Note the reference mark aligning the cap to the connecting rod.  It must be reinstalled in the same way.  Wipe and oil the bearing surface of the connecting rod as well as the crankshaft journal.

Using the shim punch, punch donut shaped shims with a 5/8” outside diameter and a 3/8” inside diameter.  It is easier to first punch the inside diameter into the sheet and then punch the outside diameter releasing the shim.  Punch ten shims from the supplied .002” shim stock.  Punch two shims from the supplied .010” shim stock. Trim the sides of the shims if necessary.

Remove the machining support bar from the connecting rod.  Assemble the connecting rod to the crankshaft by first using a .010” shim under each side of the cap.  Tighten snuggly and check for fit.  The fit should allow rotation around the crankshaft.  There should be no binding or looseness.  Do not confuse slight endplay with looseness.

If the bearing binds, disassemble and add one .002” shim per side.  If it is too loose, remove both of the .010 shims and install four .002” shims per side.  Oil liberally and check by rotating.  When you are satisfied with the fit, attach the two supplied 3/8”-16 locknuts to the fasteners.

BEDPLATE, PEDESTAL, CYLINDER AND HEAD ASSEMBLY

Note the orientation of the cylinder to the bedplate.  The steam chest cover faces you when the optional boiler water make-up pump’s pads are on the left side of the bedplate.

Place the connecting rod up along the sides of the pedestal, cylinder and head assembly.  Place the pedestal into position onto the largest pads of the bedplate.  Tighten in place with the supplied four 7/16”-14 by 1 fasteners.

To install the upper ends of the connecting rod, remove the four 5/16”-18 by 1 fasteners.  Note the reference marks aligning the two bearing caps to the connecting rod. They must be reinstalled in the same way.  Wipe and oil the two bearing surfaces of the connecting rod as well as the surfaces of the slide they will go around.

Using the shim punch, punch donut shape shims with a ½” outside diameter and a 5/16” inside diameter.  It is easier to first punch the inside diameter into the sheet and then punch the outside diameter releasing the shim.  Punch twenty shims from the .002” shim stock.  Punch four shims from the .010 shim stock.  Trim the sides of the shims with scissors if necessary.

Assemble the connecting rod’s upper ends to the slide by first using one .010” shim under each side of each bearing cap.  Tighten snuggly and check for fit.  The fit should allow for rotation around the slide.  There should be no binding or looseness.

If either or both upper bearings bind, disassemble and add one .002” shim to each side of the bearing(s). If either or both bearings are loose, remove the .010” shims and install four of the .002” shims to each side of the loose bearing(s).  Oil liberally and check rotation again.  

INITIAL STEAM PISTON ROD AND SLIDE ASSEMBLY CHECK

Slowly rotate the crankshaft and check for interference between the steam piston and either end of the cylinder.  Eliminate any interference.  If necessary, adjust by screwing the steam piston rod either in or out of the slide.  Protect the steam piston rod with leather while changing its position.
FINAL CONNECTING ROD BEARINGS CHECK

Oil the upper and lower bearings through their oil holes.  Rotate the crankshaft.  The crankshaft should rotate smoothly.  “Rock” the crankshaft back and forth slowly while observing the ends of the bearings.  When loose, oil will appear to pump out of the clearance of the bearing(s).

ECCENTRICS

The eccentrics are installed on the end of the crankshaft that does not have the flywheel.  Install one eccentric onto the crankshaft with its hub facing towards the connecting rod.  This is the “forward” eccentric.  Install the second eccentric onto the crankshaft with its hub facing away from the connecting rod.  This is the “reverse” eccentric.  Using the supplied .010” shim stock as a feeler gage, space the eccentric first installed about .010” away from the bearing on the bedplate.  Space the flat face of the second eccentric installed about .010” away from the flat face of the first eccentric installed.  Hold the eccentrics in position on the crankshaft by screwing into each eccentric two of the supplied ¼”-20 by 1 square head set screws up against the crankshaft.  Tighten only snuggly at this time.

Set the approximate position of the eccentrics when the crank throw is in a vertical position (12:00).  View the engine from the eccentrics end.  The eccentric closest to the connecting rod (forward eccentric) is rotated around the crankshaft so its highest point is at the10:00 position. The eccentric farthest from the connecting rod (reverse eccentric) is rotated around the crankshaft so its highest point is at the 2:00 position.

ECCENTRIC STRAPS

Note the flat on one side of the top most part of each eccentric strap.  When both eccentric straps are assembled around the eccentrics, these flats must face each other.  Orientate both oil holes to one side.  Note the reference marks on the eccentric straps. They must be reinstalled the same way.

Using the shim punch. Punch donut shaped shims with a ½” outside diameter and a 5/16” inside diameter.  It is easier to first punch the inside diameter into the sheet and then punch the outside diameter releasing the shim.  Punch twenty .002” shims.  Punch four .010” shims.  Trim the sides of the shims with scissors if necessary. 

Wipe and oil the eccentric surfaces and the eccentric strap surfaces.  Install the inner most eccentric strap assembly with a .010” shim on both sides.  Install this eccentric strap so its top most flat is facing outward towards you.  Tighten snuggly and check for fit.  The fit should allow for rotation around the eccentric.  There should be no binding or looseness.

If the eccentric strap binds, disassemble and add one .002” shim to each side.  If it is too loose, remove both of the .010” shims and install four of the .002” shims to each side.  Oil liberally and check rotation again.  Do not confuse slight endplay with looseness.

When you are satisfied with the inner most eccentric strap’s fit, disassemble it, note the shims and set aside.

Install and adjust the outermost eccentric strap using the same method.  Again note the flat on one side of the top most part of the eccentric strap.  Face this flat inwards when installing.  When you are satisfied with the outermost eccentric strap’s fit, disassemble it, note the shims and set aside.

ECCENTRIC RODS AND STEPHENSON LINK CONNECTORS

Onto the end of the two eccentric rods, snuggly screw the Stephenson link lever connectors onto one end of each.  On the opposite end of each eccentric rod, loosely screw on a 3/8” lock nut up on the threads as far as it will go.

On both of the eccentric straps upper halves, screw in an eccentric rod.  Adjust the length from the top of the eccentric strap to the center of the Stephenson link lever connector’s hole the same on each.  This should measure about 10 1/8”.  Bring down the lock nuts until they loosely touch the tops of the eccentric straps.  Set aside without their bottom halves attached.

STEPHENSON LINK LEVER ASSEMBLY

Remove the large tab found on the one side of the Stephenson link lever.  This tab is necessary only for the Pearl Twin Cylinder Engine Stephenson link operation.  If the tab is left on, there will be no interference with the Pearl Single Cylinder Stephenson link operation. 

Wipe and oil the 3/8” diameter shaft pressed into the offset link and attached to the bracket assembly.  Slip the Stephenson link lever assembly onto this 3/8” shaft by passing the shaft through the hole in the bolt.  Loosen the locking mechanism slightly allowing for adjustment.

OFFSET ECCENTRIC ROD

One eccentric rod is offset vertically. The offset eccentric rod connects to the left side of the Stephenson link lever.

Protecting the sides of the outermost eccentric strap’s top, snuggly place it in a bench vise.  The flat on the top most part of the eccentric strap faces away from you.  Orientate the Stephenson link lever connector on the top of the eccentric rod so the cylindrical bottom portion is away from you.  The slot in the Stephenson link lever connector is open to the left and right sides.

Adjust an oxyacetylene (or equal) torch flame to heat only a small and local area about 2” above the lock nut threads.  Briefly heat this small area of about 1/4" in diameter bright red. Remove the torch. Tip the eccentric rod away from you about ten degrees. Allow it to cool in the air.  Do not quench in water.  Remove from the vise. 

Place this assembly top half back into position on the outer most eccentric.  Note the amount the upper end of the eccentric rod will have to be offset to align the Stephenson link lever connector around the right side of the Stephenson link lever and allow the pin to be inserted.

Return the top half of the eccentric strap to the vise protecting the sides of the strap.  The flat on the top most part of the strap again faces away from you.  The eccentric rod is tipped away from you.  Adjust an oxyacetylene (or equal) torch flame to heat only a small and local area about 2” below the bottom of the Stephenson link lever connector.  Briefly heat this small area of about ¼” in diameter bright red.  Remove the torch.  Tip the eccentric rod toward you about 10 degrees or as needed to align the Stephenson link lever connector around the right side of Stephenson link lever.  

Place this assembly top half back into position on the outer most eccentric.  Insert the pin through the connector and Stephenson link lever and check for unrestricted movement.  Adjust the offset as needed. The eccentric can be moved slightly on the crankshaft to help alignment.  Check for and remove any interfering casting material with a file. When you are satisfied with the alignment, remove the pin and place the offset eccentric rod assembly aside.

STRAIGHT ECCENTRIC ROD

Face the front of the inner most eccentric rod strap.  The flat on the top most part of the strap is toward you.  Orientate the Stephen link lever connector on the top of the eccentric rod so the cylindrical bottom portion is away from you.  The slot in the Stephenson link lever connector is open to the left and right sides.  Do not offset this eccentric rod assembly.  It is used straight.

Place the straight eccentric rod assembly top half back into position on the inner most eccentric.  Align the Stephenson lever link connector around the left side of the Stephenson link lever.  Insert the pin and check for unrestricted movement.  The eccentric can be moved slightly on the crankshaft to help alignment. Check for and remove any interfering casting material with a file. When you are satisfied with the alignment, remove the pin and place the straight eccentric rod assembly aside.

INSTALLING ECCENTRIC ROD ASSEMBLIES

Wipe and oil all eccentric, eccentric strap, Stephenson link lever connector and Stephenson link lever surfaces.  Install the inner eccentric rod assembly with its shims.  Use two of the supplied 5/16”-18 by 2 fasteners.  Align the Stephenson link lever connector around the left side of the Stephenson link lever.  Insert the pin and check for unrestricted movement by rotating the crankshaft.  When you are satisfied, install the 8-32 socket head set screw into the side of the Stephenson link lever and up against the small flat on the side of the pin.  Tighten the 3/8”-16 lock nut on the eccentric rod firmly against the top of the eccentric rod strap.  Install two of the supplied 5/16”-18 lock nuts to the fasteners.  Your goal is a total clearance of about .002” between the eccentrics and the eccentric straps.

Install the outer eccentric rod assembly in the same manner.

ALIGN FLYWHEEL COUNTER WEIGHT

The flywheel is installed so its hub is toward the center of the engine.  With the crankshaft throw straight up (12:00), orientate the weight portion of the flywheel straight down (6:00).  Tighten the two 3/8”-16 by 3/4 square head set screws. 

FINAL ASSEMBLIES CHECK

Lubricate the eccentric rod straps, Stephenson link lever connectors and the Stephenson link lever’s sliding surfaces through their oil holes.  Lubricate the upper and lower bearings on the connecting rod through their oil holes. Lubricate the bracket assembly and its valve linkage through their oil holes.  Lubricate the bedplate main bearings and their thrust surfaces.  Lubricate the steam piston through the cylinder drain holes.  Lubricate the piston valve through the exhaust port.

Rotate the engine while observing the bearing clearances.  There should be no obvious looseness or pumping of oil out of any of the bearing clearances.  Try to move any bearing up off its surface by pulling on it.  Listen for any bearing noise while you rotate the engine.  Correct as needed.

Check for any slight mechanical binding as you rotate the engine.  If any is apparent, a minor change in the pedestal mounting may correct it.  Loosen the four 7/16”-14 by 1 fasteners and screw them in only snug.  Rotate the engine.  Retighten the pedestal fasteners.  Check again for smooth operation.

INSTALLING THE SQUARE BRAID PACKING

The supplied square braid packing is of “Gore-Tex and Teflon” composition.  The 1/8” size is for the piston valve stuffing box packing gland.  The 3/16” size is for the steam piston stuffing box packing nut.

Three individual rings formed around the rod being packed are sufficient. Install as individual rings, do not simply wrap the packing around the shaft three times.  Form each ring so it encircles the shaft without a gap or an overlap at the ends of the braid packing material.  A diagonal cut is the preferred junction.  A sharp blade is required for clean cuts. Stagger the joints when you install the individual rings.  Initially tighten the packing nuts only hand tight.  Do not induce unnecessary friction.  Tighten finally as needed when under operating conditions.

ACCESSORY BOILER WATER MAKE-UP PUMP

The accessory pump is a high pressure and crosshead driven type pump.  Mount the pump onto the two smallest pads on the bedplate. The pump connects to the slide by inserting the drive pin on the slide into the pump link. 

Note the pump feet are offset.  The longer ends of the feet go towards the center of the engine.  First insert the slide drive pin into the pump link.  Fasten the pump loosely to the bedplate with the supplied two 5/16”-18 by 1 fasteners. 

Adjust for final mounting position by slowly rotating the engine.  With the mounting fasteners loose, the pump will align itself directly under the drive pin.  Snug the two fasteners and slowly rotate the engine again.  Check for any binding.  Unscrew the pump packing nut and check for any binding.  A few drops of oil in the top of the pump followed by rotating the engine will show any adjustment error.  When you are satisfied with the pump’s smooth operation, tighten the two fasteners. 

Install three rings of the supplied 5/16” square braid packing.  Tighten the pump packing nut by hand.  Tighten finally as needed when under operating conditions.

