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The production of interchangeable parts, which is the keystone of our present day
manufacturing system, depends largely on the skill of the individual machine operator
and of the all-round craftsman in operating machine tools and in using measuring in-
struments so that each machine part is held within certain prescribed limits of ac-
curacy.

Over a period of years, careful analyses were made to determine essential occu-
pational areas of training for machine shop practice. As a result of these studies, the
following seven main divisions of the trade were defined and a series of texts were pre-
pared to cover them: (1) Measurement, (2) Bench Work, (3) Drill Press, (4) Lathe,
(5) Milling Machine, (6) Shaper Work, and (7) Heat Treatment of Metals.

Further study revealed that each operation in machine shop practice involves the
teaching and learning of basic trade theory and fundamental processes. Following this
line of reasoning, two types of instructional units are included in each monograph:
(1) a Trade Theory Series and (2) a Fundamental Process Series. A brief descrip-
tion of each type follows.

TRADE THEORY SERIES

The basic trade theory and related technical information, such as principles
governing machine shop operations, the derivation and application of formulas, and
descriptions of machine tools and accessories, are covered in the Trade Theory Series.
This technical information furnishes the student with background trade knowledge nec-
essary to perform machine shop operations skillfully. The Trade Theory units which
are directly related to the Fundamental Process units may be used as text or reference
material for class, laboratory or home study.

FUNDAMENTAL PROCESS SERIES

The term Fundamental Process covers those manipulative processes which involve
the use of hand and machine tools and are common to machine or bench work. The
manipulative phases of an operation are described in common trade terminology and
are well illustrated with line drawings. As the Fundamental Process units provide
reference material for the actual performance of operations, they may be used as sup-
plementary text material for the teaching of fundamental processes either in a school
or an industrial plant.

The selected series of instructional units in each text includes those fundamental
operations which are common for a specific division of the trade and which apply under
all conditions. Throughout the series,the units are arranged in the natural order of
dependence of one operation on the next; i.e., in a sequence which conforms to the
logical order of teaching and learning difficulty. However, this arrangement may be
changed to meet exacting industrial and educational training course requirements with-
out altering the effectiveness of any one of the suggested unit courses.

* * * * *

Acknowledgement is made in footnote form throughout the text for the fine co-
operation and helpful assistance given by the following manufacturers: American Tool
Works Company, Cincinnati, Ohio; Armstrong Bros. Tool Co., Chicago, Illinois;
Carborundum Company, Niagara Falls, N.Y.; Cincinnati Shaper Company, Cincinnati,
Ohio; Gould and Eberhardt, Irvington, N.J.; Hendey Machine Company, Torrington,
Conn.; Norton Company, Worcester, Mass.; Oilgear Company, Milwaukee, Wis.;
“0.K.” Tool Co. Inc., Shelton, Conn.; Rockford Machine Tool Company, Rockford,
Illinois; Vickers, Incorporated, Detroit, Michigan; Western Machine Tool Works,
Holland, Michigan; J. H. Williams and Co., Buffalo, New York.

Sincere appreciation is expressed to the Bureau of Industrial and Technical Edu-
cation, The New York State Education Department for permission to reproduce this
instructional material.

The Editor
Albany, New York
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Machine S’Aop Series

This series of texts covers seven major occupational areas of Machine
Shop Practice: (1) Measurement, (2) Bench Work, (3) Drill Press,
(4) Lathe, (5) Milling Machine, (6) Shaper Work, and (7) Heat Treat-
ment of Metals.

The instructional material in each book is written in simple trade ter-
minology and illustrated through the generous use of line drawings. The
range of technical information (Why-to-do) and fundamental process units
(How-to-do) provides basic instruction for beginning students, apprentices
and home workshop enthusiasts; and advanced reference material for skilled
craftsmen, engineers, supervisory personnel and teachers.

MACHINE SHOP MEASUREMENT

A beginner’s text and workbook which covers basic mathematical prin-
ciples of linear, circular, and angular measurement from the standpoint of
related mathematics and machine shop practice.

65 pages (7 3/4 x 10 1/4); 109 line drawings

BENCH WORK
A basic text which describes the theory of Bench Work and the opera-
tions performed with measuring, layout and bench tools.
88 pages (7 3/4x 10 1/4); 159 line drawings; formulas; tables

DRILL PRESS WORK
An introductory text dealing with the theory and operation of drill press-

es; uses of accessories and holding devices; cutting speeds and feeds;
drilling, reaming, countersinking, counterboring and tapping.

42 pages (7 3/4 x 10 1/4); 48 line drawings; 6 tables

LATHE WORK

A comprehensive text covering the related technical information and
fundamental processes which are basic for Lathe Work held between centers
and in a chuck. A partial list of topics includes: centering, mounting work;
grinding tool bits; facing, straight turning; speeds and feeds; turning shoul-
ders, chamfering, knurling, thread cutting, angle and taper turning; mandrel
and chuck work; drilling, boring, reaming and tapping.

164 pages (7 3/4x 10 1/4); 197 line drawings; formulas; tables

MILLING MACHINE WORK

An exhaustive study of modern milling machines and accessories. The
instructional units cover in minute detail the theory and practice of basic and
advanced milling machine operations, with emphasis on dividing head work.

298 pages (7 3/4 x10 1/4); over 300 illustrations including phantom

and cut-away sections

SHAPER WORK
A new and complete treatise on modern types of crank and hydraulic
shapers. The text covers all the basic and advanced operations and related
technical information required to do Shaper Work.
326 pages (7 3/4 x 10 1/4); 582 illustrations including phantom
and cut-away sections

HEAT TREATMENT OF METALS
A basic text containing two sections: (I) which deals with the theory and
practice of simple forging, case hardening, hardening and tempering, and
(II) a series of practical laboratory and shop tests and experiments in heat
treatment of common ferrous metals.

51 pages (7 3/4 x 10 1/4); well illustrated
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TRADE THEORY UNITS FUNDAMENTAL PROCESS UNITS
* Unit T 52 (A) * Unit P 52(A)
Page_s ?Eg_e_s
I. Description of 1. How to Oil the Shaper 47-54
the Crank Shaper 1-32 Lubrication Chart ...... . 52
BaSe .. i cton e nn 7
COUIMN « v v v v e enasnenon 7 !
CrossRail............ .. 8 II. How to Operate and Care
Saddle .. . .o oot 9 for the Shaper 55-T4
Table . ..o v v vi v 10 Starting and Stopping . . .. .. 57
Table Support . . . ... vv v 11 Controlling Table Movement . 59
Ram ¢ vt v vt vt nsaononns 12 Operating Rapid Power
ToolHead ........ e 14 Traverse .. .«os oo 61
Driving Mechanisms ....... 17 Controlling Ram Movement . . 63
Quick Return . ......... .. 19 Controlling Movement of
Stroke-Adjusting Mechanism . . 20 the Tool Slide ......... 65
Speed-Changing Devices . . . . . 21 Taking up Back Lash . ... .. 66
Feed Mechanism . . .. ...... 23 Caring for the Shaper and
Bevel Gear Feed Reverse its Accessories ... ... 67
Mechanism . ............ 27
Power Rapid Traverse ...... 29 III. How to Adjust the Shaper 75-96
Oiling System . ........... 29 Position of the Cross Rail .. 77
Position of Table . ....... 78
Length of Stroke (Crank Shaper) 79
II. Description of Position of Stroke ” ? 81
the Hydraulic Shaper 33-46 Speed of Ram ” ” 82
HydraulicUnit ........... 35 Cross Feed ” ” 90
PUMPS < v v evv v vnnoennns 36 Tool Head ” i 91
Valves s v v v e 42 Length of Stroke (Hydraulic ”) 92
Cross Feed ........c0... 45 Position of Stroke ” 7y 92
Power Rapid Traverse . . ... 46 Speed of Ram ” ) 94

Cross and Vertical Feeds ") 95

* Unit T 52 (B) * UUnit P 52 (B)
nl
Descrlption Of

Work-Holding Devices 97-116 How to Mount Work-Holding

Vise ........ e 99 Devices 117-150
Parallels ........c.00 . 104 Mounting the Vise ....... 119
Shaper Bolts . ........... 105 Dismounting the Vise .... 122
Straps or Clamps . ..... ... 1086 Setting the Vise with the

£3170] 1< S .... 108 Aid of Graduations ..... 124
ToeDOZS .. .vvvvvivn v 108 Setting the Vise with the
HOMADOWNS « v v v v v v nnns s 109 Aid of an Indicator ..... 125
Aligning Strips . ......... 109 Shaper Bolts .......... 135
V-Blocks ....cccoeotues 110 Straps and Blocking . . ... .. 135
Angle Plate . .... e e 111 . Aligning Strips ... .... ... 137
C-Clamps  «c+ v oo oes oo 112 Stops ... are e ... 139
Machinist’s Clamps . ...... 113 Toe DOZS  + v v v v e ee... 141
Jacks oo v v v n o Cee e 114 HoldDOWNS .. v v v oo v o 142
Shims and Wedges .« ... ... 114 V-BIOCKS .. cvvvv v onens 143
Packing and Step Blocks . ... 115 Angle Plates,

Fixtures ...+ o veev s 116 C-Clamps and Jacks .... 146
Special Vise Jaws ........ 116 Machinist’s Clamps . ..... 150
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TRADE THEORY UNITS

* Unit T 52(C)

Pages

I. Description of Shaper
Tool Holders 151-156
Sizeand Style ......... 153
Types of Tool Holders .... 154
Clamping Methods ....... 155

II. Description of Shaper Tools 157-166
Cutting-Tool Terminology .. 158

Forms of Tools ....... .. 161
Clearance, Rake and

Lip Angle ..... e 163
Chart of Tool Shapes ...... 166

*Unit T 53(A)

Description of Horizontal, Vertical

and Combined Cuts 173-188
Definitions of Cuts ...... 175
Horizomal Cut ......... 176
Placement of Stroke ...... 176
Placement of Work ...... 177

Tools for Horizontal Cut ... 177
Requisites of a Good Setup .. 178
Position of Clapper Box ... 179
Placement of Tool Holder

andTool ............ 180
Direction of Feed ....... 180
Roughing Cut .......... 181
Finishing Cut ...... e e.. 182
VerticalCut .......... 184

Functioning of Clapper Box
Combined Horizontal and
Vertical Cuts ......... 187

* Unit T 53 (B)

Description of Angular Cuts 225-234
Explanation of Angular
Setting of
the ToolHead ........ . 227
Explanation of Angular
Setting of
the Vise ..... cr e T 231

FUNDAMENTAL PROCESS UNITS

* Unit P 52(C) P
ages

1. How to Set Up Shaper Tools 167-172

How to Use Shaper Tools .. 169
Chart of Cutting Tools

Used for Various

Operations .......... 171

II. How to Grind Shaper Tools
(See Unit P 54)

* Unit P 53 (A)

I. How to Shape Horizontal

Surfaces 189-209
Mounting the Work ....... 191
Adjusting the Tool ....... 193
Taking the Rough Cut ..... 195

Taking the Finish Cut ..... 197
Planing Adjacent Sides .... 199
Squaring the Ends ....... 202
Correcting Inaccuracies ... 203
Using the Surface Gage .... 206

II. How to Shape Vertical
Surfaces
Mounting the Work
inthe Vise .......... 210
Mounting the Work
onthe Table ......... . 210
Adjusting the Tool and Head . 213
Adjusting the Shaper
PriortotheCut ........ 214
Taking the Rough Cut ..... 215
Taking the Finish Cut ..... 218

III. How to Shape Combined Horizontal
and Vertical Surfaces 220-224

210-219

* Unit P 53 (B)

I. How to Plane Angular Surfaces
When the Work is Set With
the Surface Gage

I. How to Chamfer a Surface
When the Tool is Set
at an Angle

235-242

243-251

III. How to Plane an Angular
Surface When the Head
is Set at an Angle

251-258




TRADE THEORY UNITS

* Unit T 53(C)

Pages
Description of Slotting,
Serrating, and Simple
Form Cutting 259-264
* Unit T 53 (D)
Description of Speeds
and Feeds 293-308
Shaper Speeds e esaa. 295

Cutting Speeds e e e as 299
Cutting Speed Formulas .... 300
Shaper Speed Formula ..... 303
Description of Feed ...... 304
Calculating Cutting Time .... 306
Table of Cutting Speeds .... 308

*Unit T 54

1. Description of the Bench

or Floor Grinder 309-312
. Description of Grinding
Wheels 312-314

 Natural Abrasives ........ 313
Artificial Abrasives ....... 313

Selection of Wheels s .. 314

FUNDAMENTAL PROCESS UNITS

* Unit P 53(C)

Pages
I. How to Cut Off
and Cut Slots 265-278
II. How to Cut Serrations 279-285
III. How to Shape Simple
Contours 285-292
* Unit P 53 (D)
How to Adjust the Shaper
(See Unit P 52)
* Unit P 54
I. How to Use the Bench or
Floor Grinder 315-322

Mounting a Wheel .......... 318
Removing a Wheel ......... 318

Adjusting the Grinder
Prior to Operating ....... 320

Dressing a Wheel ......... 321
II. How to Grind Shaper Tools 322-326
The Roughing Tool ....... 322
Stoning the Tool . ........ 325

* Key to Unit Numbers

T Trade Theory Series
P Fundamental Process Series
52 Sequence of Unit

Example:

T 52 Trade Theory Unit Number Fifty-Two




