Proposal

Concept

A power driven reciprocating metal hacksaw (phack) with a cut capacity of 3” high and 4” wide. The saw adapts to different prime movers, hydraulic motor, and human pedal power. But it’s primary function is a cut-off saw that takes standard 12” hand hack saw blades or 12” HHS power hack saw blades or diamond and carbide wire blades for cutting ceramics and glass. A secondary shaper function is added by replacing the blade with a cutting tool holder bar for shaping internal and external splines and key seats. 

· Design Rationale 

Is to produce an accurate metal cutting and shaping  machine from easy to find materials and re-cycled automobile engine connecting rods . Built with simple hand tools. The ability to be powered by different power sources including the GVCS Multi-Machine. As a multi-machine attachment it can be completely replicated.  

· Drawings and BOM

All the material prices are from the Mcmaster-Carr Website as of Jan 2012. BOM pricing  is based on exact lengths and diameters of materials McMaster Carr has a minumim length and quanity on most of the parts. All the major componets of the saw have item names. The drawings and discriptions are from the 1964 February Issue of Popular Science Magizine Pg 162. 

· Review / Bids

The total cost of this project in material and labour. $150.00 cnd and 15 hrs. The drive line components are not included in the price nor the automobile engine connecting rods. 

· Prototyping and Testing 

These connecting rods are the main components. The rocker arm action is key to the machines simplicity and accuracy. It keeps the blade rigid and applies more blade pressure on the push stroke and less on the draw stroke while the overarm  travels paralell  with the base. The prototype is fitted with a ¼ hp 1725 rpm 110volt electric motor. The drive line is a four pulley 30:1 reduction. Producing 7hp at 60 rpm at the final drive shaft.  This is saying a 30:1 reduction in speed would create the same 30:1 increase in horsepower. 

The drive line has 9 points of bearing and bushing contact. four ball bearings , four bushing and one brass thrust washer. Using bushings in the drive line where the rotory motion is converted to linar motion (highest load fluctions )  The prototype exceedes the material standards set out in the print. The lower con-rod shaft was 2.250” dia superior ground shafting . Con-Rod Lower Shaft Retainer Plates. Con-Rod Lower Shaft locking collars. Con-Rod upper and lower bushings. The materials where cut to length from a local metal vendor. 

Testing

1.Output speed and horsepower measurement.

The purpose of this test is to collect hard out data under different operating conditions (environment and cutting loads).   

2. Continuous operation testing.

a. Duty cycle measurement 

b. Parts wear measurements.

c. Machine accuracy measurement.

3. Test cutting.

a. Blade selection tables

b. Material cut duration data

c. Dimensional accuracy and repeatability measurements.   

4. Prime mover and drive line testing.

a. Electric motor

b. Hydraulic motor via vertical wind (flywheel) turbine / hydraulic pump system.

c. Reciprocating steam motor via atomized feed water spray flash boiler. 

d. Bicycle mounted / human pedal powered.

Electric motor and pedal power tests. Both A/C and D/C motors and single bicycle and multi-bicycle drive systems. The steam and wind systems are still in development

