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Notes on Deerfield and Roundabout Railway Car Wheel Set Manufacturing

For further information see Lake Forest Live Steamers Railway Museum web site   w w w . l f l s r m . o r g

Image below shows typical work bench set up for testing total indicated 
radial runout of tread surface of wheel.

Left wheel results proved to be not more than 0.0012 inches.
Right wheel results proved to be not more than 0.0010 inches.

Image below shows typical work bench set up for testing total indicated 
lateral runout of back of flange surface of wheel.

Left wheel results proved to be not more than 0.0015 inches.
Right wheel results proved to be not more than 0.0012 inches.

Cast iron 4.5 inch finished diameter car wheels (36 inch diameter in full 
scale practice) are machined from castings produced using wooden match 
plate pattern originally designed by Edward "Bud" Buker, circa 1960's.

Wheel bore produced using two flute twist drill to establish hole in wheel 
blank casting, then bored to establish circular hole, then reamed with 
straight flute reamer to establish finished hole diameter having a typical 
variation in diameter greater than the reamer of between 0.0015 and 0.0030 
inches. Nominal wheel bore diameter currently produced 0.750 inches.

Back of wheel hub and back of flange surfaces machined by facing cut in 
turret lathe without removing wheel blank casting from setup used for wheel 
boring thereby providing for maximum practical perpendicularity between 
axis of wheel bore and back of wheel hub and back of flange surfaces.

Steel axle blank machined one end at a time in lathe using precision spindle 
collet and collet closer with internal stop instead of turning axle between 
centers.

Axle bearing seat diameter typically finished to provide for interference fit of 
between 0.0010 and 0.0015 inches to inner race bore of selected ball bearing.

Axle wheel seat diameter typically finished to provide for interference fit of 
between 0.0015 and 0.0025 inches to wheel bore. Typical variation in reamed 
wheel bore diameters requires that each axle wheel seat diameter be sized 
specifically for each wheel to provide for interference fit within specified 
tolerances.

Axle bearing and wheel seat diameters typically completed in lathe in two 
steps. First using a sharp single point brazed carbide tool bit to produce a 
diameter between 0.003 and 0.001 inches greater than the finished diameter 
required. Second using a No. 2 cut safety edge pillar file by hand to reduced 
the diameter to within tolerances specified. Extra care being taken to avoid 
producing a conical seat.

See the following link for detailed description of Deerfield and Roundabout 
Railway car wheel manufacturing procedures with illustrations:

DRRY Car Wheel Manufacturing Explanation.
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Car Wheel Set Axle Bearing Grease Lubrication

For further information see Lake Forest Live Steamers Railway Museum web site   w w w . l f l s r m . o r g

Composite image below illustrates set up in lathe used for applying grease lubrication to Deerfield and Roundabout Railway car wheel set axle 
bearings. The purpose of the lathe is to provide a means for placing the cup centers, held in the head stock and tail stock chucks, in the same axial 
line. Each cup center is fabricated with an internal conical surface facing the axle bearing and passageways to the grease fitting installed on the side 
of the cup center. The lubrication procedure begins with the wheel set being held by hand so the left axle bearing is against and within the cup center 
in the head stock. Using the tail stock spindle feed the right hand cup center is brought to bear against and encircle the right axle bearing. A 
moderate pressure is applied using the tail stock spindle feed to ensure that a minimal amount of grease escapes past the outer races of the bearings 
while avoiding damage to the ball bearing races and balls. A conventional grease gun is then applied  in turn to each cup center grease fitting and 
grease is forced from the grease gun into the cup center and then between the inner and outer races of the bearing. Adequate bearing lubrication has 
been achieved when a quantity of grease appears to exit on the side of the bearing toward the wheel. Grease appearing at any point along the outer 
race of the bearing indicates a failure in the seal between the cup center and the outer race of the bearing that must be corrected.  Extra precautions 
must be taken by hand to prevent the wheel set from dropping out from the cup centers when the tail stock spindle is moved to release the wheel set 
from the set up. The axle bearings must be sealed or shielded only on the side toward the  wheel.


