Extremely Low Cost Roll Scanning Transport

by Warren Trachtman

Introduction :

For those hobbyists interested in scanning piano rolls, one of the major concerns is the possibly prohibitive cost of assembling a high quality, precision capstan driven mechanism for moving the paper past the contact image sensor (CIS) unit to capture the scan of a paper roll 11.24” wide and dozens of feet long.  Serious archival quality scans, which can be used to recreate the original punch-matrix accurate master, require that the scanning mechanism be fairly sophisticated and highly accurate in positioning/reading the paper as it moves. 

This design does NOT meet that criteria.

This cheap transport design is, nevertheless, able to provide surprisingly good paper movement, allowing the experimenter to achieve “listening quality” roll scans for very low cost.  This  roll scan transport was built as a first-step learning tool to help me get started, and to become familiar with the problems associated with scanning old piano rolls before making a significantly larger investment in a more complex scanner.  The description is provided here, by request, to assist other hobbyists in building such a first-step, practice transport before committing to a higher cost design.

This low cost, very primitive transport mechanism is constructed from inexpensive and common parts, most of which can be found at any local home improvement/hardware store.  No sophisticated machine shop tools are required for assembly either.

Overview:

The basic, primitive roll transport unit is pictured below.  It is constructed using a 2 foot square, 3/8 inch thick plywood base, which is actually larger than needed, but was available pre-cut at the local Home Depot store.  The side rails are 1” x 2” wood boards, mounted perpendicular to the base with furniture connecting bolts.  Additional 1” x 2” board segments are used to reinforce the side edges to help maintain perpendicularity and prevent outward tilting or bowing.  Sections of 1” x 2” board are also used as spacers.  
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CIS Sensor :

The CIS sensor is recessed in a cutout made in some 1”x 2” wood sections.  Some blocks of 2”x 4” wood are used to raise the CIS sensor to a suitable height above the plywood base such that the paper passes over the CIS unit with good contact due to the natural curl of the paper as it travels from the supply spool to the takeup spool.  It helps to bevel the edges of the wood blocks so that any tears or edge fold-overs in the paper don’t catch on the corners of the wooden block holding the recessed CIS unit as the paper advances.

Takeup Spool :

The takeup spool assembly is constructed from an approximately 14” wide section of 1.5” diameter “Schedule-40” plastic pipe with endcaps used as hubs.  The axel for the takeup spool is a section of steel rod, approximately 7/32 “ in diameter.  A hole is drilled in the center of each of the endcaps, and the axel rod is inserted through those holes.  The holes should be a tight fit to the axel, and a few drops of epoxy glue at the point where the axel goes through the holes in the endcaps will ensure that the axel will not slip as the takeup spool pulls the paper.

The diameter of the axel should be selected to match the teflon bearings which mount to the wooden side rails.  The teflon bearings are taken from two paint roller frames. The end caps of the paint roller frames used provide a low-friction mounting for the axel, and have a convenient ¼” long extension which allows them to be mounted into the side rails by drilling a 3/8” hole in the side rails.   A few metal washers maintain proper spacing between the bearings and the plastic endcaps to prevent lateral shifting. 
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An additional feature of the takeup spool is an integral hook for attaching the leader of the piano roll.  This was created by carving out some of the plastic in the pipe, leaving a section to act as the hook.  This carving for the hook was done with a small dremmel tool.
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Gear/Drive Belt Stepper Motor Assembly :

The gear and drive belt assembly, along with the stepper motor was scavenged from an old UMAX flatbed scanner.  Similar gear/drive-belt assemblies can be found in most flatbed scanners.  Old flatbed scanners from which similar assemblies can be taken are available for a few dollars on eBay.

	[image: image6.jpg]





In the original flatbed scanner, the drive belt is used to move the scanner head, and the wheel at the end of the belt opposite the motor spins freely on a post.  For the roll scanner use, the wheel is press-fit onto the takeup spool axel by filing down the axel to create a tight fit and the axel moves with the gear/wheel.  The motor is highly geared down, and the belt drives the takeup spool at a convenient ratio that happens to give about 205 steps of the stepper motor per inch of paper movement.  Different scanner drive assemblies and motors will give different step/inch ratios. The motor and gear assembly is mounted to a piece of 1”x 2” board with a cutout for the motor.  This wood block spaces the assembly out from the side rail so that the drive belt runs parallel to the side rail between the motor/gear assembly and the wheel/gear fixed to the takeup spool.

The stepper motor from the UMAX scanner is a unipolar type stepper motor, and I am using a simple $10 driver board from WZmicro (their MD1 model) to drive the stepper motor. 

See http://home.att.net/~wzmicro/ for details on this board.  I made modifications to this board as described in past messages posted to the Rollscanners message list, so that the motor takes exactly one step per scan line to synchronize the stepper motor to the scanning process in order to achieve smooth speed in the scans. 

Tension on the drive belt is adjusted by means of a “C-Clamp” which allows the belt to be released for easier rewinding of the roll after the scan.  With power applied to the motor, the motor will act as a brake when not stepping, making it difficult to turn the takeup spool.  If power is removed from the motor, the takeup spool can be turned even when the belt is still under tension.

Supply Spool Mounting :
The mounting of the supply spool proved to be the most difficult to accomplish cheaply.  A workable solution uses hardware intended for mounting bifold closet doors.  This hardware consists of a teflon wheel mounted to a post which is spring-loaded into a plastic sleeve.  The plastic sleeve can be recessed into a wood block which, when properly spaced, allows the piano roll to be easily mounted on the transport for scanning.  The teflon wheel just happens to be the right size to fit the end cap on most rolls. The fit is loose on some brands of rolls, but can be made snug by the use of a rubber washer or grommet.  For the fixed end, I’m using a surplus bearing with a screw and endcap to provide a rotating mounting point.  I would recommend further improvement to this part of the design so that the keyed slot in the roll can be used to also provide a better rewind crank capability.  With the arrangement shown, the roll has to be rewound by hand using the spool ends. 
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Summary :

For those wishing to find a very low-cost means of scanning piano rolls, the solution described here may be of help.  The component parts, aside from the CIS unit, are cheap and commonly available.  The scan processing software will correct for many of the inaccuracies and limitations of this primitive transport. This solution is not recommended for those serious about archival quality scans, although it does achieve surprisingly good performance, quite adequate for scans of acceptable listening quality.
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