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Marvin Windows and Doors is located in 
Roanoke,Virginia and produces Double Hung 
and Casement Windows. The Window 
Fabrication Department kits windows for 
production.

Background
                                                                  

Process Maps

Solution Approach

Business Impact

Figure 3. Model of Casement Flow of Kits to ES-1.

Client Contacts:  Mr. Micah Gish and 
Mr. Jacob Younts Faculty Advisor: Dr. Divya Srinivasan

Objectives
Double Hung Kits 

per Shift

240 → 300

Casement 
Kits per Shift

240 → 300

Minute 
Cycle Time

2.9 → 2

The Window Fabrication Department is currently 
unable to meet the increasing demand set by the 
three production lines, and are missing 
opportunities to sell the demanded units of 
windows. 

Marvin has no up to date time studies or model 
of the Window Fabrication department that they 
can use for capacity planning.

Example of flow in the Window Fabrication Department, not every piece is cut with the 
saw, punched, or drilled.

Time StudiesObserve and Document

Figure 2. Fabrication for Sash for CA and DHFigure 1. Fabrication feeding ES 1 - Casement Only

Simulation Model

Graph 1. Design Takt vs Actual Takt Fab Casement Graph 2. Design Takt vs Actual Takt Fab Double Hung

Double Hung (DH)                      Casement (CA)

CN - Call Number - Standard 
Size

RO - Rough Opening - Non 
Standard Size 

Marvin has approximately 
40% RO and 60% CN 

Double Hung Windows
INCREASE: 240 → 300 Windows per shift
3 SHIFTS PER DAY
PROFIT: $105 each
TOTAL FOR DOUBLE HUNG PER DAY: $18,900

INCREASE: 240 → 300 Windows per shift
3 SHIFTS PER DAY
PROFIT: $105 each
TOTAL FOR CASEMENT PER DAY: $18,900

Casement Windows

$37,800
 in missed 

opportunities per day

$9,450,000
 in missed 

opportunities per year

Problem

Results

Figure 4. Model of Double Hung Flow of Kits to ES-2.

Data Analysis

Saws Vinyl, Wood backers, 
Flush Fins, Easel line parts

Cycle time = 2:42 (min:sec)

Vinyl Chop Saw

Punches easel vinyl, 
WOCDs

Cycle time = 0:04 (min:sec)

Jamb/Sill Cover Punch
Warehouse

(Collect vinyl) CN or RO? Carts
waiting to

be picked up

Assembly
R/O

C/N

Saws Casement Frame

Cycle time = 2:07 (min:sec)

Simple Angle Frame Saw #1

Drills holes in jamb, sill and 
header

Cycle time = 1:47 (min:sec)

Frame Drill
Warehouse

(Collect 
frame)

CN or RO? Carts
waiting to

be picked up

Preframe

R/O

C/N

Carts
waiting to

be picked up

Saws weatherstrip for frames

Cycle time = 1:19 (min:sec)

CA Jamb Weatherstrip Saw
Warehouse

(Collect vinyl) CN or RO? Preframe

C/N
Carts

waiting to
be picked up

Opportunity #1 Current State

Opportunity #1 Future State

● Sash Drill #1, #2 and #3 
are above the design 
takt time of 1.62 minutes 
and thus critical 
bottlenecks.

● Carts waiting on Sash 
Drill #1 and #2 while 
Sash Drill #3 is sitting 
idle.

● Sash Drill #3 is only 
~30% utilized, since few 
operators are cross 
trained to use it.

● Cross train workers to 
efficiently operate Sash Drill 
#3 and increase its 
utilization to a minimum of 
85%.

● Idle saw workers can use a 
jig to manually drill holes in 
Sash and offload the 
bottleneck, instead of adding 
into WIP.

● This will decrease the 
lead time of parts and 
increase throughput 
through the Sash 
Drills by load 
balancing.

Opportunity #2 Current State

Opportunity #2 Future State

● During peak season, the 
Vinyl Chop Saw in Casement 
Fab  is often lined up with 
3-5 carts to be processed.

 

● Vinyl Chop Saw processes 
multiple parts and thus often 
blocked with carts waiting.

● Casement Fabrication 
workers often request 
another Vinyl Chop Saw.

● Use the 90 Degree Vinyl 
Chop Saw and Renishaw 
Chop Saw to process carts 
waiting on the Vinyl Chop 
Saw.

● Provide software updates to 
both of the saws in CA and 
DH Fab to display CA batch 
numbers. 

● Offloading the bottleneck and 
load balancing will increase 
the throughput of the Vinyl 
Chop Saws and reduce the 
waiting time for carts.

Warehouse
(Collect 
Sash)

CN or RO?

C/N

Saws Casement Sash

Cycle time = 2:07 (min:sec)

Simple Angle Sash Saw #1

Drills Casement Sash Only

Cycle time = 1:48 (min:sec)

Sash Drill #1

Carts
waiting to

be picked up

Assembly

C/N

Carts
waiting to

be picked up

Saws Double Hung Only

Cycle time = 2:07 (min:sec)

Simple Angle Sash Saw #2

Drills holes in jamb, sill and 
header

Cycle time = 2:47 (min:sec)

Sash Drill #2

Carts
waiting to

be picked up

Saws Double Hung and 
Casement Sash

Cycle time = 2:53 (min:sec)

Sash Saw #3

Drills Double Hung and 
Casement Sash

Cycle time = 1:58 (min:sec)

Sash Drill #3Carts
waiting to

be picked upR/O

R/O

R/O

C/N


