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During the period beginning July 1, 1940 and ending July 31,
1944, the publie vocational schools of New York State have fur-
nished pre-employment training to 507,619 inexperienced workers
and supplementary training to 577,649. These persons have been
trained for employment in such war industries as metalworking
and in airplane factories and shipyards of the United States.

To meet the need for appropriate instructional material for these
workers, the New York State Education Department, through the
Bureau of Industriael and Techniceal Education, organized curricu-
lum laboratories at Rochester, New York City, Buffalo, Cornell
University, and Syracuse.

Monograephs in the fundamentals of machine shop practice, sheet
metal work, alreraft metal work, woodworking, and electricity
have been prepared under the direction of the Bureau in cooper-
ation with the U, S. Office of Education., In addition, mono-
graphs have been prepared in advanced blue print reading, tool
and die design, inspection practice, and advanced electrical
work. Instructional material for the training of women to serve
as ordnance inspectors, machine operators, and in light assembly
practice has also been developed. :

Several hundred thousand copies of the books have been distribut-
ed to national defense training centers throughout the United
States, They have made an important contribution to the effec-
tiveness of our war industries training program.

Acknowledgment is made to school officials and teachers through-
out the state for their cooperation in the work of the curricu-
lum laboratories.

Sincere appreciation is expressed to book publishers and indus-
trial concerns for permission to copy or adapt drawings used
in the monographs, and to representatives of industry who co-
operated in the preparation and criticism of the material.

It is gratifying to note the splendid cooperation which exists
between the industries and the vocational schools, manifested
in the preparation of instructional material so vital to the
war effort.

Lewis A. Wilson
Deputy Commissioner of Education

Oakley Furney
Albany, New York, Assistant Commissioner
October, 1944, for Vocational Education
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U0 THE TENEHNER

This monograph includes a descriptive section designed to intro-
‘duce the beginner to the crank shaper and to the hydraulic shaper,
and to some of the accessories commonly used on these machines.

In this section, the individual parts which make up the shaper are
named, their use and their operation in relation to each other are
explained, and the principles on which various mechanisms work are
set forth. :

This monograph includes also a procedure in which the unit lessons
have been arranged in a Trade Theory Series and a Fundamental
Process Series which parallel each other and distinguish between
related informational material in the one series, and, in the
other, basic or fundamental operations which are common to shaper
work in any situation. ,
The Trade Theory units deal with the basic theory and related in-
formatlonal material for the work, or the "Why to Do."

The Fundamental Process units deal with the manipulative phase
of the work, or the "How to Do," and involve‘the use of tools,
machines and accessories.

These units of instruction, written especially for beginners, have
been arranged in a sequence in which careful consideration has
been given to learning difficulties. They proceed from the simple
unit, "How to Shape Horizontal Surfaces," to the more complex unit,
"How to Shape Simple Contours.”

The instructor may develop lesson plans for related shop talks

from the trade theory units. The fundamental process units, in
which successive steps in the procedure have been arranged in the
generally accepted order, may serve as a guide for shop demonstra-
tions. The concurrent illustrations in both series of units offer
valuable assistance to the instructor in making explanations and
demonstrations, and to the student in comprehending these processes.

The student should be provided with a copy of this monograph to be
used as a text; its possession provides an opportunity to learn
the related material and, as a text, it will serve as a guide in
the performance of the process after it has been demonstrated.

Actual jobs, rather than exercises, should be used to provide ex-
perience 1in the fundamental processes., The related theory for
any given unit also can be taught most effectively when practical
applications are used as illustrations,

Frederick Theurer
Alec P. Armsden
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TRBLE OF GOLIUES

Tezde Theory Series

Fundamental Process Series

Unit* Pages | Unit¥ Pages
1-T52(A) 1-P52(4)
I. DESCRIPTION OF THE I. HOW TO OIL THE SHAPER 41- 54
CRANK SHAPER 1- 32 Lubrication Chart 52
Base 7
Column - 7 II. HOW TO OPERATE AND CARE
Cross Rail . 8 FOR THE SHAPER 55- 74
Saddle 9 Starting and Stopping 57
Table 10 Controlling Table Movement 59
Teble Support 11 Operating Rapid Power Traverse 61
Ram 12 Controlling Ram Movement 63
Tool Head 14 Controlling Movement of the
Driving Mechanisms 17 Tool Slide 65
Quick Return 19 Taking up Back Lash 66
Stroke-Adjusting Mechanism 20 Caring for the Shaper and
Speed-Changing Devices 2A its Accessories 67
Feed Mechanism 23
Bevel Gear Feed Reverse III. HOW TO ADJUST THE SHAPER 75- 96
Mechanism 27 Pogition of the Cross Rail ™
Power Rapid Traverse 29 Position of Table 78
0Oiling System 29 Length of Stroke (Crank Shaper) 79
Position of Stroke " 8l
II. DESCRIPTION OF THE HYDRAULIC Speed of Ram " " 82
SHAPER 33- 46 Cross Feed " " 90
Hydraulic Unit : 35 Tool Head 91
Pumps 36 Length of Stroke (Hydraulic ") 92
Valves ‘ 42 Position of Stroke " " 92
Cross Feed L5 Speed of Ram " " 94
Power Rapid Traverse 46 Cross & Vertical Feeds" " 95
1-T52(B) 1-P52(B)
DESCRIPTION OF WORK- HOW TO MOUNT WORK-HOLDING
HOLDING DEVICES 97-116 DEVICES , 117-150
Vise A 99 Mounting the Vise 119
Parallels 104 Dismounting the Vise 122
Shaper Bolts 105 Setting the Vise with
Straps or Clemps 106 the Aid of Graduations 124
Stops 108 Setting the Vise with A
Toe Dogs 108 the Aid of an Indicator 125
Hold Downs 109 Using Shaper Bolts 135
Aligning Strips 109 Using Straps & Blocking 135
V-Blocks 110 Using Aligning Strips 137
Angle Plate i1 Using Stops 139
C-Clamps 112 Using Toe Dogs SVAR
Machinist's Clamps 113 Using Hold Downs 142
Jacks 114 Using V-Blocks 143



Trade Theory Series

Fundamental Process Series

Onit* Pages | Unit*
1-752(B) continued 1-P52(B) continued
Shims and Wedges 114 Using Angle Plates,
Packing and Step Blocks 115 C-Clamps, and Jacks . 146
Fixtures 116 Using Machinist's
Special Vise Jaws 116 Clamps 150
1-152(C) 1-P52(C) '
I. DESCRIPTION OF SHAPER I. HOW TO SET UP SHAPER TOOLS 167-172
TOOL HOLDERS 151-156 How to Use Shaper Tools 169
Size and Style 153 Chart of Cutting Tools
Types of Tool Holders 154 Used for Various
Clamping Methods 155 Operations 171
II. DESCRIPTION OF SHAPER TOOLS157-166 II. HON TO GRIND SHAPER TOOLS
Cutting-Tool Terminology 158 Omitted - See Unit 1-P54
Forms of Tools 161
Clearance, Rake & Lip Angle 163
Chart of Tool Shapes 166
1-153(4) 1-p53(4) _
DESCRIPTION OF HORIZONTAL, I. HOW TO SHAPE HORIZONTAL
VERTICAL, AND COMBINED SURFACES 189-209
CcuTs 173-188 Mounting the Work 191
Definitions of Cuts 175 Adjusting the Tool 193
Horizontal Cut 176 Taking the Rough Cut 195
Placement of Stroke 176 Taking the Finish Cut 197
Placement of Work 177 Planing Adjacent Sides 199
Tools for Horizontal Cut 177 Squaring the Ends 202
Requisites of a Good Setup 178 Correcting Inaccuracies 203
Position of Clapper Box 179 Using the Surface Gage 206
Placement of Tool Holder
and Tool 180 II. HOW TO SHAPE VERTICAL SURFACES 210-219
Direction of Feed 180 Mounting the Work in the
Roughing Cut 181 Vise 210
Finishing Cut 182 Mounting the Work on the
Vertical Cut 184 Table 210
Functioning of Clapper Box 186 Adjusting the Tool & Head 213
Combined Horizontal and Adjusting the Shaper
Vertical Cuts 187 Prior to the Cut 214
Taking the Rough Cut 215
Taking the Finish Cut A8
ITI. HOW TO SHAPE COMBINED HORIZON-
TAL & VERTICAL SURFACES 220-224
1-T53(B) 1-P53(B)
DESCRIPTION OF ANGULAR I. HOW TO PLANE ANGULAR SUR-
CUTS 225-234 FACES WHEN THE WORK IS
Explanation of Angular Set- SET WITH THE SURFACE
ting of the Tool Head 227 GAGE : 235-242

vi




Trade Theory Series Fundamental Process Series

________ Unit* Pagaes | Unit*
1-753(B) continued 1-P53(B) continued
Explanation of Angular II. HOW TO CHAMFER A SURFACE
Setting of the Vise 231 WHEN THE TOOL IS SET AT
AN ANGLE 243-251
III. HOW TO PLANE AN ANGULAR
. SURFACE WHEN THE HEAD
IS SET AT AN ANGLE 251-258.
1-153(C) 1-P53(C)
DESCRIPTION OF SLOTTING, I. HOW TO CUT OFF & CUT SLOTS 265-278
SERRATING, AND SIMPLE - .
FORM CUTTING 259-26/ II. HOW TO CUT SERRATIONS 279-285
III. HOW TO SHAPE SIMPLE CONTOURS 285-292
1-T53(D) 1-P53(D)
DESCRIPTION OF SPEEDS HOW TO ADJUST THE SHAPER
AND FEEDS 293-308 Omitted - See Unit 1-P52(A)
Shaper Speeds 295
Cutting Speeds 299
Cutting Speed Formulas 300
Shaper Speed Formula 303
Description of Feed 304
Calculating Cutting Time 306
Table of Cutting Speeds 308
1-T54 1-P54
Y. DESCRIPTION OF THE BENCH I. HOW TO USE THE BENCH OR
OR FLOOR GRINDER 309-312 FLOOR GRINDER 315-322
Mounting a Wheel 318
Removing a Wheel 318
Adjusting the Grinder
Prior to Operating 320
Dressing a Wheel 32
IX. DESCRIPTION OF GRINDING II. HOW TO GRIND SHAPER TOOLS - 322-326
WHEELS 312-314 The Roughing Tool 322
Natural Abrasives 313 Stoning the Tool 325
Artificisl Abrasives 313 |-
Selection of Wheels 314
) ¥ Key to Unit Numbers
1- First year or beginner level (-T Trade Theory Series
(-P Fundamental Process Series 52 Sequence of Units of Instruction

. Example:
1-T52 First Year Machine Shop Practice
Trade Theory Unit Number Fifty-two
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