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Main Points 

1. Besides being a direct aid in 

planning a layout, the P-Q 

Chart is a guide to the type of 

flow analysis to use.  

2. A plant having only a few 

high-volume items (A) will 

analyze its flow by the 

Operation Process Chart.  

3. When several such charts are 

necessary for a given project, 

it becomes difficult to 

integrate these charts. 

Therefore, for several high-

volume items (B), a Multi-

Product Process Chart is a 

better technique for flow 

analysis.  

4. When many items are 

involved (C), we follow still 

another course of analysis – 

selecting or grouping. Either 

we group the items – usually 

by like products or like 

equipment characteristics – or 

we select representative, 

sample, or "worst-condition" 

items, and then apply one or 

the other of the two 

techniques above.  

5. Finally, if the project involves 

a great many diversified items 

of relatively small volume 

each (D), we use the From-To 

Chart-or Cross Chart 
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Main Points 

1. When flow dominates the 

layout relationships, as it 

does in most 

manufacturing cells and in 

production lines, the 

operation process chart 

pictures the layout and is 

almost a layout in itself. 

2. In this example, the 

process chart on the left is 

for making, sorting, and 

packing hair brushes.  The 

actual layout is on the 

right. 
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Questions 

1. Horizontal rows 
________________________ 

2. Vertical columns 
________________________ 

3. Vertical line connecting 
operations _______________ 

4. Purpose of this chart 
________________________ 

5. Operation 1 and 2 for Prod. A 
________________________
________________________ 

6. Sequence of operations 3 to 4 
for Prod. C. 
_______________________ 

7. Why “Quantity per Year?” 
________________________ 

8. Which product has greatest 
intensity of flow? 
________________________
________________________ 

9. Why? 
________________________ 

10. What is the total intensity of 
flow between Notch & 
Pierce? 
________________________ 

11. Can the arrangement of work 
areas be improved in 
sequence? 
________________________ 

12. Other factors 
________________________ 
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Main Points 

1. When the number of items to 
be charted reaches somewhere 
between 30 and 50, grouping 
or selecting become necessary. 

2. To simplify the analysis, 
consider grouping items that 
are alike in design or process, 
or that begin and end at the 
same operations, or which pass 
through certain key operations. 

3. Such grouping may lead to 
cellular layout by “group of 
parts” which can be very 
effective. 

4. When grouping is impossible 
or impractical, select a sample 
of representative parts. 

5. Samples may be based on 
various criteria such as every 
100th part (a cross-section of 
all parts); items ordered on 
various types of orders, or day, 
week, or month.  Or, possibly 
a random sample. 

6. Another approach is to select 
“worst condition” items on the 
assumption that if the resulting 
layout can handle these, it can 
handle them all., 

7. Characteristics to consider: 
Heaviest, Largest, Most 
awkward to handle, Greatest 
quantity, Worst quality, 
Highest cost… 

8. When there are a great many  
items and none are particularly 
dominant in terms of quantity, 
the best approach may to use a 
From-To Chart in stead of a 
Process Chart. 
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Main Points 

1. When the materials are 
uniform or moved in the 
same way, the From-To 
Chart can be populated 
loads or moves per time 
period – typically per hour, 
per shift, or per day. 

2. Annual moves may also be 
used and will be less 
sensitive to seasonal or 
other calendar-driven 
variability. 

3. “Trips” are a function of 
material handling method, 
and the method may not yet 
be known or firm.  And if 
conveyors are used, “trip” 
becomes a confusing unit of 
measure. 

4. For these reasons, it is 
generally better to measure 
the movement of materials 
rather than the movement of 
handling equipment. 

5. In this example, all moves 
are made by fork lift and the 
flow unit is thus a fork-lift 
load.   

6. This is acceptable if fork 
lifts will continue to be 
used, or if the loads 
themselves are equally 
“transportable” and would 
still be moved as loads by 
other means. 
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Main Points 

1. A goal of most industrial layouts is 
to minimize distance on the most 
heavily-traveled routes.  To assure 
a good flow-based layout the 
planner must identify and measure 
the flows between areas. 

2. The operation process chart shown 
here uses numbered symbols to 
represent areas in the layout.  
Connecting lines indicate routes 
and directions of flow. 

3. The From-To Chart quantifies the 
flow in each direction between 
each pair of areas.  Naturally, the 
flow is zero when no route exists in 
the process chart. 

4. Flow must be posted in a common 
or equivalent unit, typically based 
upon cubic volume or weight.  This 
is a challenge when diverse 
materials are being moved. 

5. This example uses equivalent skids 
per year, since most materials are 
moved on a standard wooden skid. 

6. Systematic Layout Planning (SLP) 
converts actual numerical flow 
values to relative flow using a 
vowel code and color convention.  
Routes coded “A” and “E” 
represent the most important 
relationships to be honored in the 
layout plan.  Converting to vowel 
codes also lets the planner compare 
and combine flow-based 
relationships with other, non-flow 
relationships that may also be 
important.  

7. From a layout perspective, the 
total, two-way flow between 
activities is what matters.  So any 
back flows must be added before 
converting to vowel letter ratings. 
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Main Points 

1. Each operation symbol on the 
process chart is assigned to an 

activity-area.  

2. Each flow line on the chart 
represents movement between 

two areas to be measured and 
filled in with flow values on 

the From-To Chart. 

3. In this example, all materials 
are moved in wire baskets of 

several sizes.  Flow was 
measured in cubic meters of 

baskets moving between areas. 

4. Ranges of cubic meters per 
day were assigned an SLP 

vowel-letter rating: A,E,I,O 
(and O- in this example). 

5. Flows were entered on the 

chart as point values using the 
SLP convention: 4, 3, 2, 1, 0. 

6. When layouts must be 

prepared quickly and/or data is 
unavailable, pick a few easy-

to-measure routes, being sure 
to select some with very high, 

medium and low flow. 

7. Then “calibrate” the measured 
(actual) flows to the SLP 

vowel-letter scale. 

8. Use informed judgment of 
material handlers and 

operating personnel to “rate” 
the remaining flows with the 

SLP conventions. The 
resulting From-To chart will 

be populated with point 
values: 4, 3, 2, 1… 
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Main Points 

1. Recognize that a From-To 

Chart shows exactly what it 
says – the flow from each 

area to every other area. 

2. Some routes (activity-pairs) 

will have flow in one 
direction only.  Others will 

have flow in both directions. 

3. Good layout tries to minimize 

the distance between those 
activity-areas with the highest 

flow (traffic) between them. 

4. Therefore, layout planners 

must determine the total two-
way flow between each pair 

of activity-areas. 

5. The total two-way flows are 

calibrated  to determine the 
relative flows and closeness 

desired, using the vowel, 
point, and color-code 

conventions of Systematic 
Layout Planning (SLP). 

6. In this example, one-way 
material flows have been 

expressed in SLP point 
values: 4, 3, 2, 1.   

7. Two-way flow between  
Activity-Areas 1 & 2 is 

4+3=7. 

8. The two-way flow between 

Activity-Areas 1 and 3 is 5. 

9. Both pairs have been 

assigned a combined (two-
way) flow rating  of A. 
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Main Points 

Converting to the vowel-letter 
convention is a fairly simple 
problem of calibrating: 

1. Identify each route by activity-
areas serving as the origin and 
destination of the move 
(always keeping lowest 
number at left).  

2. Complete a common-
denominator measurement for 
the total flow of material (all 
products or materials in both 
directions) for each route (or 
pair of activity-areas).  

3. Rank, in descending order of 
magnitude, the flow intensity 
for each route.  

4. Plot the intensity of each route 
on a bar chart or graph.  

5. Divide the bars at logical 
break points, recognizing that 
the A's may bracket perhaps 
only 10% of the highest routes 
(but the top 40% of intensity 
values) and that the O's may 
bracket intensity values of 
perhaps only 10% of the 
largest value (but the lowest 
40% of the routes).  

6. Draw division lines to indicate 
the range of vowel-letter 
ratings, using minus-sign 
ratings for degrees of flow 
intensity in between full vowel 
letters if appropriate.  
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