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Preface

Obviously, any manufacturing plant’s

success is measured by its profitabil- —

ity. This, in turn, is directly related to
productivity, or the amount of ocutput
per worker. Productivity has received
a great deal of attention recently and
should take giant strides in the next
few years. One way to improve pro-
ductivity in the metal-stamping in-
dustry is by automating feading and
stamping lines of coiled flat sheet
stock. It is for this purpose that this
book has been written.

I have spent 50 years in manu-
facturing —in production control, in

i



iv Preface
machine tool design, as an employee, as an administrator, and
as an employer. The last 25 years have been dedicated to the
founding and development of Regal Industries, a manufacturer of
equipment for automatic feeding of coiled sheet stock into the
punch press or power shear. This equipment has been sold to cus-
tomers large and small, drastically reducing their stamping manu-
facturing costs and increasing their productivity and profitability.
_For example, a major manufacturer of home appliances tripled its
gross output by changing over several stamping lines to more mod-
ern equipment and also streamlining its production-control sys-
tem. Repeat orders from many stamping plants for automated
coil-handling and feeding equipment and widespread growth in
the use of this equipment indicate the need and desire for im-
proved productivity throughout the metal-stamping industry.

The following chapters contain specific information about the
functions of various machines composing automated lines. The
book also includes “hands-on’’ advice on selecting coil-handling
and feeding equipment suitable to a pressroom. In addition, in-
‘formation on basic economics is included regarding the cost bene-
fits of automated lines. Whereas this volume is specifically directed
to manufacturing engineers and pressroom foremen, much of the
material is useful to general management as well. It can give man-
agers good insight into what is going on, and what can be done to
develop efficient cost-cutting production methods in their plants.
This book should also be of value to machine tool sales engineers:
" their understanding (which should be thorough) can help custom-
ers make the right decisions to get the particular equipment that is
most suitable for their needs. In today’s market, a salesperson’s
application knowledge provides a distinctly competitive edge be-
cause customers are far more interested in what a machine can do
than what it is. In addition, coil-handling and feeding equipment
designers should find this book of considerable interest, since it is
written by a machine designer and contains many design tips con-
cerning the function and application of pressroom equipment.

I have directed the setup of automated press feeding equip-
ment, observed its operation, and customized it to suit customer
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needs. This has involved traveling extensively throughout the
United States and Europe to render help and service to customers
using this equipment. I trust that in passing on this practical ex-

perience, I can help you make cost-saving decisions in your press-
room operations.

~ I'would like to thank the many engineering and business col-
leagues who contributed to the knowledge expressed in this book,
a few of whom are listed below:

Herb Ensom Harry Heath

Ed Clute Sam G. Longo

Jack Yackee Herman Green

Ed Van Dalson Phil Walker

Carter Newlove Glen Tipton

Porter Laird George Carlson

Hank Weber Helene Walker—my loving wife

and secretary

Edward Walker



[

Contents

Preface iii
I. INTRODUCTION 1
1.1 Punch press lines are money-makers
1.2 Robots
2. SAFETY 5
2.1 Safety in the pressroom
2.2 Automated processing can be fully guarded
2.3 Safety edging of slit metal
2.4 Setup and repair safety
2.5 Electrical coatrols and supply
2.6 Safety signs
2.7 OSHA
2.8 Malfunction detecting devices

vii



viii

3.

Contents

ECONOMICS OF AUTOMATIC FEEDING 11

3.1 Income from an automated press line
3.2 Automatic versus hand feeding

3.3 Downtime

34 Coiled sheet metal

3.5 Inventory

3.6 Justification for automatic feeding

. 3.7 Summary

REDUCING SET-UP TIME 19
4.1 Reduce costs in short-run applications
4.2 Savings

4.3 Cost report

44 Die set alignment

4.5 Shut height adjustment

4.6 Quick setup of complete line

4.7 Computer control and servicing

4.8 Electronic predetermined counter length control
4.9 Interfacing electronic signal to machine control

. SLACK LOOP 29

5.1 Slack loop, what and why

5.2 Suspended slack-loop capacity
5.3 Catenary or cascade tables

5.4 Slack-loop control

5.5 Long feed length requirements
5.6 Pay-off reel slack loop

5.7 Paddle loop control

5.8 Clockspring reel coil

5.9 Reverse loop

5.10 Coil cradle

FEED SPEED 39

6.1 Average feed speed
6.2 Feed speed of powered payoff reels
6.3 Clutch-brake drive .



Contents

ix

6.4 Automatic speed control

6.5 Powered straightener

6.6 Cure for jerky slack loop control

6.7 Use 3/4 of press stroke (cycle) for feeding

6.8 High-speed feeds with DC drives

6.9 Do not confuse feeder speed with average feed speed
7. FEEDING EQUIPMENT 47

7.1 Air feed application

7.2 Hitch and gripper slide feeds

7.3 Roll feeds—press driven

7.4 Oilers :

7.5 Stamping and skeleton remov

7.6 Stacking
8. STRAIGHTENERS 57

8.1 Straighteners remove coil set

8.2 Slight curve desirable

8.3 Angular head

8.4 Straightener should flatten coil set from top or

bottom of coil

8.5 Parts straightener usage

8.6  Roll diameter '

8.7 Straightener description—pinch roll important

8.8 Pull-through straighteners '

8.9 Oil canning

8.10 Comparison of straignteners and levelers

8.11  Straightener upper-roll adjustment

8.12 [Edge guiding '

8.13  Straightening metal—explanation

8.14 Elastomer-covered straightening rolis

8.15 Wide machine tracking problems

8.16 Double-plane straightening

8.17 Antifriction bearings

8.18 Avoid abuse ~ - &7

8.19 Quality of machine



10.

1.

12.

ROLL FEEDERS, SELF-POWERED

9.1 Mechanical and control advantages
9.2 Automatic feed, press initiate switching
9.3 Safety switching

9.4 Plug-in control and location
FEEDER/STRAIGHTENERS

10.1  Advantages

10.2 Rack-and-pinion drives

10.3 Modern improvements in drives
104 Control improvement

10.5 Digitally controlled drives
HUMP-TABLE FEEDING

11.1  Advantages

11.2  Cut-to-length sheeting lines

11.3 Feeding punch press

11.4 French stops

11.5 Synchronized feed speed with shear or press speed
11.6 Disadvantages overcome with electronic control
11.7 Digital length control

11.8 Hump-table design

11.9 Case histories

11.10 Alternatives to hump-table feeding
11.11 Roll lift

PAYOFF REELS

12.1  Reel applications

12.2 Description of payoff reel mandrels
12.3 Establish fixed coil i.d. sizes

124  Safe operation of coil-keeper arms
12.5 Coil loading

12.6  Separate mandrel or drum-type reei
12.7 Coil-storage racks for reel loading
12.8 Nonpowered reels

12.9 Powered reels

Contents

n

77

81

87



Contents

13.

14.

15.

xi

12.10 Reel transmission
12.11 Pan or lazy Susan payoff reels

REWIND REELS . 99
13.1 Usage
13.2 Description
13.3 Automatic guiding systems
13.4 Sliding rewind reel bases
13.5 Oscillating rewind reels or ballers
13.6 Rewind reel power
COIL CRADLES 105
14.1 Description
14.2 Coil cradle advantages
14.3 Cradle requirements
14.4 Cradle power, transmission, and controls
14.5 Telescoping coils
14.6 Cradle loading
14.7 Cradle application
14.8 Combination cradle/feeder/straighteners
COMPLETE AUTOMATED COIL-FEEDING LINES 113
15.1 Buy wisely
15.2 It pays to see the machine you intend to buy in
actual production
15.3  Automatically fed presses take less room
15.4 Building-block concept
15.5 Is it wise to put used equipment in a new line?
156 General-purpose coil-handling and feeding lines
used today
15.7 Coil-loading cars, etc.
15.8 Advantages of a general-purpose stamping line
15.9 Combination coil cradle/feeder/straighteners

' 15.10 A separate feeder with a combination power cradle/

straightener



xii
15.11

15.12
15.13
15.14
15.15
15.16

156.17
15.18
15.19
15.20

15.21
15.22
15.23

Contents

Separate feed with a nonpowered reel and
powered straightener

Pull-through straightener

Paddle loop control

Air clutch and brake on powered reels

Establish specifications

Alignment of coil-handling and feeding equipment
is critical '

Press offset loading

Inplane camber

Stagger feeding

Continuous processing of coil-handling lines
is most efficient

Special coil-processing line

Importance of dies in automated processing

Overall productivity

15.24 Press brake feeding (lengthwise)
15.25 Press loaders
16. SHEET METAL AND PLATE COIL STORAGE,
UPENDING, AND LOADING } 141
168.1 Coil storage
i8.2  Upenders
16.3  Coil hooks
16.4  Forklift or crane-loading coils
Appendix 147
Index 157



Introduction

1.1 PUNCH PRESS LINES ARE
MONEY-MAKERS

The ever-increasing popularity of auto-
mated punch press stamping lines
(which are terrific money-makers)
warrants a comprehensive outline of
their economics and function. This
book should provide you with a clear
understanding of what equipment is
required to suit your needs and
achieve the productivity needed for a
profitable stamping operation. The
following chapters describe popular
sheet metal coil-handling and feed-
ing machine tools, their applications,

1



2 Chapter ¥

and how they can be combined to make a complete coil-handling
line. Most of the commentary on stamping production in this
book does not apply directly to superproduction specialty lines,
such as can manufacturing. Those lines require a very specialized
type of equipment, which can run the same product, day in and
day out on a continuous basis. This book is directly applicable
for stamping lines making parts for the automobile, truck, home
spplianes, aircraft industries, the building and electrical trades.

When reading this book, keep in mind that only you can de-
cide what is useful and practical to suit your production stamping
needs.

The hank concerns practical production improvements in most
starnping plants, large and small. For high-technology specialized
equipment, it is advisable to consult the machine-tool manufac-
turers of that type of eguipment for details.

Productivity is the ¢nly word in the tough competitive stamp
ing business, Starpings should be produced automatically with
oniy the press opevalor (o monitor the operations and control

e wl
COBasie

Obtmining this produetivity takes the cooperation and direc-
thon of management, product engineering, manufacturing engin-
gertag, production control, and sales.

s RODBOYE

Rebots never can replace those wonderful machines we use for
trensportation—airplanes, boats, trains, trucks, and automobiles.
In manufacturing, robots never will replace high-speed automated
machinery. They are a popular subject in the news media: The
image of a robot working precisely and continuously, possibly in a
3iy) hazsrdous environment, is a common one. But the gen-
evn) public is unfamiliar with the realities of high-production auto-
nated machine tools. For the neopis who read this book, produc-
tivity, not bateh processiug (whexe » robot may be useful), is the
INAIL CONCELn:




Introduction

Product design’s biggest contribution to productivity will not
be linked to what a robot, or its manipulator, looks like, but to
the design or redesign of work pieces for ease of manufacturing,
coupled with material saving possibilities.






