4. As the manufacturer of bicycles, you are particularly concerned about the impending bicycle shortage during the months of April, May, June, and July. You have decided it is imperative to increase production rate. Since you have limited capital, you want to increase production in those parts of the plant which limit the production time of each bicycle. Following is a list of production operations, their times, and immediately preceding operations.

(a) Find the minimum time for construction.

(b) What operations affect the minimum time for construction?

(c) Given the following possible improvement, which one(s) would you select in order to reduce the assembly time? Why?

1. Rapid drying paint facility to reduce painting time.

2. A second man (plus equipment) to form the handle bars.
3. A second man (plus equipment) to permit the simultaneous stamping of fenders and chain guards.

	Job No.
	Description
	Immediate predecessors
	Time (Hrs.)

	a
	Start
	
	0

	b
	Evaluate order & design
	a
	2

	c
	Obtain standard hardware from supply
	b
	1

	d
	Form handle bars
	b
	1

	e
	Stamp chain guard
	b
	0.2

	f
	Stamp fenders
	b,e
	0.4

	g
	Construct frame
	b
	2

	h
	Form fork
	b,d
	0.5

	p
	Form sprocket
	b,h
	1.5

	i
	Paint
	e,f,g,p
	4.0

	j
	Assembly
	c,d,i
	2.0

	k
	Finish
	j
	0


