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PREFACE

This notebook contains the reference material and programming
exercises used for the Computer Aided Drafting Summer Institute at

Miami-Dade Junior College, July 1‘0-28, 1967.

The exercises are to be programmed for execution on the IBM System
1620 with an on-line 1627 plotter. The exercises provide a medium for

covering and enforcing the subject material.

Each participant in the Summer Institute will receive the programmed
solutions for the 1620 and the output from the 1627 for the exercises in
this notebook. The programs are not necessarily the most efficient and
practical solutions to the exercises. These programs attempt to include
only that portion of the subject material familiar to the participant and in

sequence with the class lecture.

Bruce L. DeSautel
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ALABAMA
Skinney

CALIFORMIA
Auerbach
Gexevas
Gonzalez
James
McVicar
Peck

CONNECTICUT
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FLORIDA
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Levesque

MINNESOTA
Steen

NEY_YORK
Grossman
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W. L. Yancey State Junjor College
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SCHOOL

Sacramento'City College
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New River High School
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Bay Minette

- Sacramento

Vallejo
Glendale
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Longview
Spokamné




1967 SUMMEHR
SCHEDULE

FIRST WETEHK
TOPIC
MUNDAY JULY 10y 1967
8¢00- 9,00 AeMe. REGISTRATION

9.00’10050 A.MC PRESIDING

WELC OME
FACILITIES
FLORIDA GREETING
lNSTiTUTE FORMAT
10630-10e45 AeM, COFFEE BREAK

10645-12.00 AeM, TOUR OF MIAMI-DADE
JUNIOR COLLEGE

12000- 1000 poMo LUNCH

1000- 4.30 PoMo INTROO DATA PROCESS.
sk st o ol e 3l st e 3t s ok s e 2 o ade o e e e o ok sk e el o e ik o o e o ik o 3k e ok e ok e o e o e 346 3k e A e s die ok e e e ie e (e e e el A Aok e e Ao e A K

TUESDAY JULY 11y 1967
Be(0=10e00 AeMoe DRAFTING LANGUAGE

1N.00-12.00 AeMo LABORATORY,y GROUP
LABORATORYy GROUP

12400= 100 PeM, LUNCH
1000- 2000 poMo DRAFTING LANGUAGE

2.00- 4.00 poMo LABDRATDRY’ GRDUP
LABORATORYy GROUP

44,00~ 4430 PoM, OPEN LABORATORY
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INSTITUTE

&$ >

LEC TURER KOUM
101
DRe Ge MEHALLIS 5101

DIRECTORy DIV. CF
TECHe VOCe AND SEMI-
PROFESSIONAL STUDIES

MRe A GARNER
VICE PRESIDENT

MRe Te KOSCHLEK
VICE PRESIDENT

MRe Re CALDWELL
STATE DeEPT. UF ED.

MR. A. MORPHONIOS
INSTITUTE COORDINATOR

MR. As MORPHONIOS
MRe We TRAVERS

MR. Be DESAUTEL 1155

MRe Be DESAUTEL 1155
ASSISTANTS 1164
ASSISTANTS 1165
MR. B. DESAUTEL 11565
ASSISTANTS 1155
ASSISTANTS 1164
ASSISTANTS 1164




WEDNESDAY JULY 12

8.00""10000 AOM.

10400-12.00 AeMe

12000- 1000 PoMo

1000- 2000 P.MC

2000' 4000 POMQ

4,00~ 4¢30 PeM,

TOPIC

1967
DRAFTING LANGUAGE

LABORATORY
LABORATORY

GROUP A
GROUP B

LUNCH
AIDS PROJECT .

LABORATORY
LABORATORY y

GROUP A
GROUP B

OPEN LABORATORY

ABINHA

LECTURER

MR. Be. DESAUTEL 1155
ASSISTANTS 1164
ASSISTANTS 1155
MR, Co SMITH 3101
IBM SYSTEMS ENGINFER
MIAMI, FLORIDA

LSSISTANTS 1155
ASSISTANTS 1164
ASSISTANTS 1164

************************************************************************

THURSDAY JULY 13,
8.00-10000 AoMo

10000"12000 AoMo

1200~ 1.00 PeM.

1000” 4030 PQMO

**************************************#*********************************

1967
DRAFTING LANGUAGE

LABORATORY, GROUP A
LABORATORY, GROUP B

LUNCH
FIELD TRIP

MILGO ELECTRONIC CORP.
MIAMI, FLORIDA

AUTOMATED BUILDING COMP.

MIAMI, FLORIDA
FRIDAY JULY 14y 1967
8000“ 9000 AQMQ DRAFTING LANGUAGE
9,00~10430 AeM. ENGRe DATA MANAGEMENT
10.30~12.00 PoM. DRAFTING LANGUAGE
12000’ 1000 poMo LUNCH

MR. Be DESAUTEL 1155
ASSISTANTS 1164
ASSISTANTS 1155
MR. M. MC HUGH

PERSONNEL MANAGER

MRe. He THORSEN

MARKETING MANAGER

MR O. KARSH
COMPUTER SYSTEMS ENGR.

MRe. Be NDESAUTEL 1155
MR. As LFGO 2151
THE MARTIN COMPANY
ORLANDO, FLORIDA

MR. Be DESAUTEL 1155




TOPIC LEC TURER RO

1e00= 4400 PeM. GRAPHIC SCIENCE MRe No MICHELSON 2151
SPECIAL REP.
I8M CORPORATION
POUGHKEEPSIE, NeYe

4,00- 4430 PeM, LABORATORYy GROUP A ASSISTANTS 1156

LABORATORY, GROUP B ASSISTANTS 1164
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SECOND WEEK

MONDAY JULY 17y 1967

8.00-10.00 AeM. DRAFTING LANGUAGE MR. Be DESAUTEL 1155

10600-12.00 AeM. LABORATORYy GROUP A ASSISTANTS 1164
LABORATORYy GROUP B ASSISTANTS 1155

12400- 1.00 PoM. LUNCH

1e00= 200 PeMo DRAFTING LANGUAGE MRe. Be DFSAUTEL 1155

200~ 4400 PoM. LABORATORYs GROUP A ASSISTANTS 1155
LABORATORYy GROUP B ASSISTANTS 1164

‘) 4,00~ 4030 PeMo OPEN LABORATORY ASSISTANTS 1164

************************************************************************

TUESDAY JULY 18,y 1967

8+00-10.00 AeM. DRAFTING LANGUAGE MR Be DESAUTEL 1155
10600-12.00 AeM. LABORATORYs GROUP A ASSISTANTS 1164
LABORATORYy GROUP B ASSISTANTS 1155

12000” 1000 PoMo LUNCH

1600~ 2.00 PeM. DRAFTING LANGUAGE MR. Be DESAUTEL 1155
2¢00- 4,00 PeM. LABORATORYy GROUP A ASSISTANTS 1155

LABORATORYs GROUP B ASSISTANTS 1164
44,00~ 4430 PeMe. OPEN LABORATORY ASSISTANTS 1164

******************************#*****************************************

WEDNESDAY JULY 19y 1967

800-10.00 A.M. DRAFTING LANGUAGE MR. Be DESAUTEL 1155
10.00-12.00 A.M. LABORATORYy GROUP A ASSISTANTS 1164
LABORATORYy GROUP B ASSISTANTS 1155

12000“ 1000 poMo LUNCH




TOPIC

1e00= 230 PeM, STROMBERG-CARLSON
CORPORATION

2¢30- 4,30 PeM. LABORATORYy GROUP A

LABORATORY s GROUP B

ARINIL

LECTURFR

MR. Do LAMNDRY 410 ]
DISTRICT MANAGER

MRe Jeo PIRKLF

SYSTEM REP.

1155
1164

ASSISTANTS
ASSISTANTS

************************************************************************

THURSDAY JULY 20,
8000“10000 AOMQ

10000"12000 AQMQ

12000- 1000 poMo
1000- 2000 poMo

2000— 4000 poMo

4000“ 4030 PQMQ

1967
DRAFTING LANGUAGE

GROUP
GROUP

LABORATORY s
LABORATORY o

< P

LUNCH
DRAFTING LANGUAGE

GROUP A
GROUP B

LABORATORY o
LABORATORY

OPEN LABORATORY

MR. Be. DESAUTEL 1165
ASSISTANTS 1164
ASSISTANTS 1155
MR B DESAUTEL 1155
ASSISTANTS 1155
ASSISTANTS 1164
ASSISTANTS 1164
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FRIDAY JULY 21,
8¢00-10.00 AoM.
1000~ 2400 PeMe
12600~ 100 PeM,

1000’ 4030 PoMo

1967
REVIEW OF DRAFTING LANG.
OPEN LABORATORY
LUNCH
FIELD TRIP

INST. OF MARINE SCIENCE
UNIVERSITY OF MIAMI

n

MRe Be 1155

DESAUTEL

ASSISTANTS 1164

DR. Fo SMITH
DIRECTOR
MRe De SHAFFFR

MANAGER COMP, CENTER

************************************************************************

THIRD WETEK

MONDAY JULY
8000”11000 AoMo

11.00-12.00 AeM,

1200~ 1400 PeM.

24y

1967
LECTURE NUMERIC CONTROL

COMPUDYNE CORPORATION

LUNCH

MRe Je CORBIN 1155
MRe Jo SMITH 3101
DIST. SALES ENGR.
HATBORO, PA.




TOPIC LEC TURER ROOM
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TUESDAY JULY 25, 1967
B8¢00=12s00 AeMo LECTURE NUMFRIC CONTROL MR, A, PMH 11668
12000"' 1000 PoMo LUNCH

1e00~ 4430 AoM, LECTURE COGO MR. Be. DFSAUTEL 1168
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WEDNESDAY JULY 26y 1967

8¢00~-10.00 A.M., LECTURE COGO MR B. DESAUTEL 1155
1000-12.00 AeMo. LABORATORYy GROUP A ASSISTANTS 1164
LABORATORY s GROUP B ASSISTANTS 1155

1200~ 100 PeM, LUNCH

100~ 2400 PeMo LECTURE COGO MRe Be DESAUTEL 11565
2600~ 4,00 PeMo LABORATORY, GROUP A ASSISTANTS 115%

LABORATORY, GROUP B ASSISTANTS 1144
4,00~ 4.30 PeM, OPEN LABORATORY ASSISTANTS 1144

st s st te 3k te 3k s ok o 2% ke ik e e e o ok o 3 ok o 3 i e o 3¢ o ik ok 3t ok o e e 3k ok o o e e e ofe e e 46 e o A ie e e e e 3¢ o o e e e He e e e ke AT KK

THURSDAY JULY 27y 1967

8¢00~10600 AeM, LECTURE COGO MR. BRe. DESAUTEL 1155
10600-12.00 AeMo LABORATORY, GROUP A ASSISTANTS 1164
LABORATORYs GROUP B ASSISTANTS 1155

12000"‘ 1000 poMo LUNCH

1.00- 2.00 P.M. LECTURE COGO MR. B. DESAUTEL 1155
2.00- 4.00 PeMo  LABORATORY, GROUP A ASSISTANTS 1155
LABORATORY s GROUP B ASSISTANTS 1164
4,00~ 4¢30 PeMs  OPEN LABORATORY ASSISTANTS 1164
*#******************************#***#**************#***#*****##*#*******
ERIDAY JULY 28, 1967
8.00-10+00 AeMe  LECTURE COGO MR. B. DESAUTEL 1155
10.00~12.00 A.M. OPEN LABORATORY ASSTSTANTS 1164
12.00- 1430 P.M. PRESIDENTS LUNCHEON DRe P. MASIKN 1324

PRESIDENT
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L - TOPIC

1e30= 4430 P.M, SUMMER INSTITUTE REVIEW

NOTES»

1. ASSISTANTS MR. L. ROSE
MR. Re MACFARLANE
MRe We THOMPSON

2. ROOM 1164-1BM SYSTEM 1620

Rk

RONM

LECTURER

MR. Be. DESAUTFL 1155
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NAME

AMEND

ANDERSON

AUERBACH
BENNETT
BRADSHAW
DRUART
FEL.BMAN
GEREVAS
GIVEN
GONZALEZ
GRAVES
GREEN
GROSSMAN
ISBELL
JAMES
LEVESQUE
LigsYy
MARKS

MC QUAY
MC VICAR
MUELLER
MYERS
PAPPAS
PECK
POTT:ER
PUTAS
ROSS
RUTLEDGE
SCHNIREL
SKINNER
STAFFORD
STEELE
STEEN
STEWART
VASSER
ZANNINI

SUMMER INSTITUTE

LABORATORY ASSIGNMENTS

GROUP
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1967 SUMMER INSTITUTE
LABORATORY ASSIGNMENTS

NAME GROUP TEAM

AMEND
ANDERSON
AUERBACH
BENNETT
BRADSHAW
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FELDMAN
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GIVEN
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JAMES
LEVESQUE
LIBBY
MARKS

) MC QUAY

~ MC VICAR

MUELLER

MYERS
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1967 SUMMER INSTITUTE
SUBJECT MATERIAL FOR LABORATORY LECTURES”

LABORATORY LECTURE 1

Ao

Be

Ce

De

HARDWARE CONTAIMED IN THE SYSTEM 1620 LABORATORY
le 1620 CENTRAL PROCESSING UNIT AND CONSOLE

2+ 1623 CORE STORAGE

3¢ 1627 PLOTTER

4o 1311 DISC STORAGE

5¢ 1622 CARD READ PUNCH

6e 1443 PRINTER

7. 026 CARD PUNCH

PRINCIPLES OF STORED PROGRAM OPERATION
1« STORAGE AND RETRIEVAL OF DATA
2. PROGRAMS-A SPECIAL KIND OF DATA

LANGUAGES IN WHICH PROGRAMS ARE WRITTEN
1. MACHINE OR OBJECT LANGUAGE

2. ASSEMBLY LANGUAGE

3+ FORTRAN

4. DRAFTING LANGUAGE

5. COGO

DEMONSTRATION

le A MACHINE LANGUAGE DRAWING USING THE PLOTTER
2+ A FORTRAN-II PROGRAM

3. A DRAFTING LANGUAGE PROGRAM

LABORATORY LECTURE 2

Ae

Ce

De

OPERATION OF THE 026 PRINTING CARD PUNCH
le ALPHABETIC MODE

2. NUMERIC MODE

3¢ CARD CONTROL

OPERATION OF THE 1620 CONSOLE

1. MANUAL AND AUTOMATIC MODES

2« START AND STOP KEYS

3+ SIGNAL LIGHTS

4, INPUT AND OUTPUT FROM THE CONSOLE TYPEWRITER

OPERATION OF THE 1622 READER
le INSERTION OF PUNCHED CARDS
2. LOADING A PROGRAM

3. USE OF THE START BUTTON

4o NONPRODCESS RUNOUT

5¢ READER LIGHTS

OPERATION OF THE 1443 PRINTER
le START AND STOP KEYS
2. CARRIAGE CONTROL




Ee

Fe

OPERATION OF THE 1627 PLOTTER

1le RAISING AND LOWERING THE DRAWING PEN

2, MOVEMENT OF THE PEN AND DRUM DURING DRAWING
3. GROSS AND FINE ADJUSTMENT OF THE PEN POSITION
4. PLACING AND REMOVAL OF PAPER FOR DRAWINGS

FUNCTION OF THE 1311 DISC UNIT
1l RANDOM ACCESS STORAGE
2. INTERMEDIATE STORAGE




1967 SUMMER INSTITUTE
SUBJECT MATERIAL FOR DRAFTING LANGUAGE °

I INTRODUCTION
11 ORIENTATION

Ae CLASS OUTLINE
Be STUDENT NOTEBOOKS
Ce LABORATORIES

I11 INTRODUCTION TO DATA PROCESSING

Ae HISTORY
Be EVOLUTION OF COMPUTERS
Co 1620 MACHINE LANGUAGE
le INSTRUCTIONS
2+ ADDRESSES
3. LOGIC
4¢ ARITHMETIC
D. PRODUCING A PROGRAM

1v PROCEDURE FOR PRODUCING A PROGRAM

v DRAFT ING LANGUAGE PROCESSORS

Ae COMPILER
Be PART PROCESSOR
Co DRAWING PROCESSOR

Vi PARTS OF A DRAFTING LANGUAGE PROGRAM

Ae GEOMETRIC GROUPS
le VIEW
2. SHAPE
3. END

Be OBJECT LINES

Ce DRAWING STATEMENTS
le SCALE
2. ODRIGIN
3¢ DRAW

VII LANGUAGE FORMAT AND COUDING

Ae LLANGUAGE WORDS
1. MAJOR
2« MODAL

Be JSER—-CREATED WORDS
le¢ NUMBERS
2. LABELS

Ce PUNCTUATION

J l. COMMA

2. EQUAL
3« SLASH
4o PLUS—-MINUS




S BEi . eseh imicie refdese

5S¢ DOLLAR SIGN
6¢ BLANK

De LINE CLASSIFICATION
le MEDIUM
2 THICK

POINTS

Ae INTRODUCTION
le RECTANGULAR COORDINATES
2. PPP

LINES

A« INTRODUCTION J |
1« POINT TO POINT |
2. RELATIVE DISTANCE
3. DISTANCE FROM PPP
CIRCLES

Ae INTRODUCTION
le CENTER POINT AND RADIUS

LINES
Ae FROM A POINT AT AN ANGLE TO THE X-AXIS
LETTERING
Ao INTRODUCTION
le« ALPHAP
2« TITLE
3¢ LITERALS
ARC

Ae INTRODUCTION
le BETWEEN TWO POINTS

MACRO

Ae INTRODUCTION
1« MACRO/
2¢ TERMAC/
3¢ DEFINE PARAMETERS OF A MACRO
4o CALL

DIMENSIONING

Ae INTRODUCTION
le DIMST
2. DIMP
3¢ MASK




4e DIM
XVI LINES

A« DISTANCE FROM PPP
Be INTERSECTION OF A LINE AND A CIRCLE

XVII CIRCLES

Ae CENTER AND RADIUS OF AN ARC
Be DEFINED BY THREE POINTS

XVIII ARC
Ae FILLETING
XIX GEOMETRIC FUNCTIONS

Ae DXOF
B DYOF
Ce DIST
De ATAND
Ee PARAM

XX HATCHING
XX1I LOOPING
XXII ARITHMETIC FUCTIONS

Ae INTRODUCTION
le SIND
2« COSD
3¢ ATAND
4e SQRT
5¢ ABS
6. ALOG
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111

IV

VI
VII

1967 SUMMER INSTITUTE
SUBJECT MATERIAL-NUMERIC CONTROL -

HISTORY AND DEVELOPMENT

Ae CONCEPTION
Be DEVELOPMENT
Ce SIMPLIFICATION

PRESENT APPLICATIONS OF NUMERIC CONTROL

Ae PROCESS CONTROLS
Be APPLICATION TO MACHINE TOOLS

MANUAL PROGRAMMING

A. CODE AND LANGUAGE
Be POINT TO POINT PROGRAMMING
Ce CONTINUBUS PATH PROGRAMMING

LABORATORY WORK

Ae PROBLEM USING POINT TO POINT PROGRAMMING-PRATT AND
WHITNEY TAPEDMATIC DRILL

Be DEMONSTRATION OF CONTINUOUS PATH MILLING OPERATIONS-
COMPUDYNE 3 AXIS CONTINUOUS PATH MILLING MACHINE

SUBJECT MATERIAL-THE COMPUTERS ROLE IN NUMERICAL CONTROL

INTRODUCTION

Ae THE PART PROGRAMMER

Be PROGRAMMING FOR POINT TO POINT POSITIONING
Ce PROGRAMMING FOR CONTOUR MACHINING

De PROGRAM CHECKING-TAPE VERIFICATION

Ee PROGRAMMING LANGUAGE

Fe DESIGN AUTOMATION

INFORMATION PROCESSING AND STORAGE
THE AUTOSPOT I1 SYSTEM

Ae GENERAL APPLICATION DESCRIPTION
le SAMPLE PROGRAM
2« THE AUTOSPOT II LANGUAGE
3o VOCABULARY AND STATEMENTS
4. PROCESSOR ORGANIZATION
Be POINT TO POINT AUTOSPOT II PROGRAMMING
le DEFINITION STATEMENTS
2¢ MACHING STATEMENTS
3¢ SPECIAL STATEMENTS
4s PUNCTUATION
5¢ OPERATIONS




6¢ PATTERNS
T+ ROUTINES
Ce NUMERIC CONTROL LABORATORY
' 1« PROCESSOR OPERATION
2. TOOL OPERATION




19647 SUMMER INSTITUTE
SUBJE CT MATERIAL FOR THE COORDINATE GEOMETRY LANGUAGE

I PURPOSE
12 COORD INATE TABLE

I11 ACCURACY
IV CODING INSTRUCTIONS

Ae COMMAND NAME
Be DATA

Co DITTO FEATURE
Do COMMENTS

Vv LANGUAGE CONVENTIONS

Ae ANGLES AND AZIMUTHS
Be BEARINGS
Ce MEASUREMENT OF ANGLES

VI NON-COMPUTATIONAL INSTRUCTIONS

A. CLEAR
Be STORE
Ce DUMP

De PAUSE

- VI1i INSTRUCTIONS

A. LOCATE
Be INVERSE
Ce ANGLE
De DISTANCE
Ee PARALLEL/LINE
Fe INTERSECT
Ge AREA
le POLYGON
2¢ 3SEGMENTS

i VIII TRIANGULATION
| IX TRAVERSE ADJUSTMENT
X ARC

X1 TANGENT
X1I CURVES

Ae AL IGNMENT
Be OFFSETS

XIII DIVIDING LINE

X1V GIRDER LENGTHS
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DRAFTING LANGUAGE
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1967 SUMMER INSTITUTE
MIAMI-DADE JUNIOR COLLEGE
DRAFTING LANGUAGE

Exercise 1
Draw Sketch 1 using the following specifications:

1, Paper Size 8% x 11,

2, Thick border % 1nch from the paper edge except on the left which
shall have a 1% inch border,

3. A 3/4 inch title block on the bottom with the note 'INTRODUCTION
TO LINES',

4, Place the note, 'PLATE 1' in the lower right corner above the
title block,

5. When writing the program use the mirror geometric function,

6., Place the Part Origin at 4.75 and 6.00,

Exercise 2

Draw Sketch 2 using the paper size and border as given in Exercise 1 and
include the following specifications:

1. In the title block write the note, 'INTRODUCTION TO CIRCLES',
2. Write the note, 'PIATE 2'
Exercise 3

Exercise 3 is a demonstration of writing notes using the Drafting Language,

Exercise 4

Draw Sketch 4 using the paper size and border as given in Ex.rcise 1 and
include the following specifications:

1., Scale = 2,
2, Title, 'PICTURE AND FRAME'.
Exercise 5

Draw Sketch 5 using the paper size and border as given in Exercise 1 and
include the following specifications:

1. The paper and part origin are at the same point,

2, Draw the plate so that the part is along the X-axis,
3. Do not draw the slot,

4, Note that distance KA is unknown,

5. Title, "SHEAR PIATE’.
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Exercise 6

Draw Sketch 6 using the paper size and border as given in Exercise 1 and
include the following specifications:

1. Scale = 3/4

2. Origin, 4.75, 6,

3. Draw the object lines of the base only,
4. Title, 'FIXTURE BASE'.

Exercise 7

Draw Sketch 7 as a Macro for a 8% x 11 sheet of paper using the following |
specifications:

1. The title will always be on the bottom, |
2. The X axis is either the short or long dimension of the paper,
3. The border is a thick line.

NOTE: ALL EXERCISES SHALL BE DRAWN USING THIS MACRO.

Exercise 8

| Draw Sketch 8 using the Macro developed in Exercise 7 using the following
; specifications:

1. Scale = 2,

2. Origin, 2.5, 4, lower left corner of part;

3. Dimension all object lines and notice that one line has an unknown
dimension.

|
!
I
i Exercise 9
i

Use Plate 5 as a base and add the following specifications to draw Plate 9:

1. Draw the slot and center lines,
2. Dimension the arcs KJH, JHG, HGF and GFE.
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Exercise 10

Use Plate 6 as a base and add the following specifications to draw Plate 10:

SwWN =

Draw the slot and center lines,

Draw the circles,

Dimension the slot width and height,

Dimension the base height and vertical dimension between large
circles.

Exercise 11

Draw Sketch 11 using the following specifications:

1.
2.
3.

Origin, 4.75, 6 at center of gasket,
Dimension one of the six holes, the 7/8" radius,
Dimension the angles between the three holes at the bottom.

Exercise 12

Draw Sketch 12 using the following specifications:

1.

N
[

tooun W
L ]

Use the EDIT ANSWERS9 control card to determine the unknown dis-
tance,

Use the COSD and SIND arithmetic functions for solving the unknown
height, :

Side view origin, 2.25, 2.25, lower left corner,

Front view origin 17., 2.25, lower left corner,

Draw the plate so that the part is along the X-axis,

Dimension the base of the side view,

Dimension the X-component of the slot and dove-tail slot of the
front view.

Exercise 13

Draw Sketch 13 using the following specifications:

SN =

Top view origin, 2.312 + 11/8, 8., center of circle,

Front view origin, 4.687 + 11/8, 4.125, center of circle,
Dimension the X-component of the top arc and hidden lines,
Dimension the height in both views.
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Exercise 14
Sketch 14 using the following specifications:

Scale = .5,

Origin, 6.25, 5.5, center of large circle,

Dimension the object lines of the side view,

. Dimension the distance between the circle centers in the front
view.

1
2
3
4

Exercise 15

Sketch 15 using the following specifications:

1. Scale = .5

2. Front view origin, 4.50, 3 11/16,

3. Dimension the following dimensions on the front view; 9/16"
vertical, 1 3/8", 1 7/8", and 1 1/8",

4. NOTER Statement in top view Arcs in this slot are 3/8", and the
distance between centers is 1.5".

Exercise 16

Sketch 16 using the following specifications:

1. Top view origin, 3.00, 2.1875, low left corner,

2. Side view origin, 7 13/16, 3 3/4, center of circle,

3. Dimension 7/16'" on side view,

4. NOTE Statement in top view, "9/32 Drill, CSK 82° x 1/2 DIA.",
with the letters at an angle of -159,

5. NOTER Statements in side view, "1/4 Drill, Bore 1/2 DIA. x 1 7/8 DP"
and "5/8 RV,

6. Note Statement for Finish Mark,

7. Draws part parallel to X-axis.

Exercise 17

Sketch 17 using the following specifications:

1. Top view origin, 3.75, 5.875, center of cap, all views,
2. Draw cutting plane in top view and section view with hatching,
3. Dimension 2" and 11/16" in section view.
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Exercise 18

Draw Sketch 18 using the following specifications:

1. Top view origin, 4.25, 3.75, center of shaft guide,
2. Draw cutting plans in top view and section view with hatching.

Exercise 19

Demonstration

Exercise 20

Draw Sketch 20 using the following specifications:

1. Write a macro to draw the coordinate axis with the following
parameters;

A. Length of X-axis,
B. Length of Y-axis,
C. Scale for the X-axis,
D. Scale for the Y-axis,

2. Write a macro to draw a bar graph with the following parameters:
A. Center of the bar on the X-axis,
B. Bar width and height,
C. Type of latching,
D. Y value as a literal,
E. Front of the literal,
F. Number of letters in the literal.

Exercise 21

Praw Sketch 21 using the following specifications:

1. Origin, 8.70, 6.5, same origin as shown on the sketch,
2. Dimension the arc centers of the depressions and the length of
the part.
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NUMERICAL CONTROL

Exercise 1

Write a program in machine language for the Pratt-Whitney Tape-o-matic
Drilling and Boring Machine to drill the holes as shown in the Autospot

Sketch.

Exexrcise 2

Create the paper tape for the program written in Exercise 1 and execute
the program on the Pratt-Whitney Tape-o-matic Drilling and Boring Machine.

Exercise 3

Write a program in Autospot II Language and create the paper tape to
drill the holes shown in the Autospot Sketch.
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$$ PLATE 1 INTRODUCTION TO LINES
80X sTHICK oVIEW /
LINE /105’05'DX’605
LINE /0Y,10
LINE /DX¢=6¢5
LINE /DYy-10
LINE /1e591e259DX96e5
END /780X
DRAW /BOX
ALPHAP/ (029039028290)491(090,0,0)
TITLE/le69¢875,@ INTRODUCTION TO LINESS
TITLE /691¢598PLATE 138
SQUARE = VIEW /
ORIGIN/ 47546
LINE /1+7/8,09DY91+7/8
LINE /DXy=1-7/8
LINE /71/8,1+7/89DY9=1-3/4
LINE /DXy1+3/4
LINE /1+7/893/89DXy~1-1/2
LINE /DYyel+l/2
LINE /5/89147/84DY9=1~1/4
LINE /DXel+l/4
LINE /1+7/897/80X9~1
-~ LINE /DYyl
) LINE /1+1/85147/8,DYy=3/4
LINE /DX93/4
LINE /1+47/8,1+3/89DX9=1/2
LINE /DYel/2
LINE /1+45/8,1+7/8,0Y9-1/4
LINE /DXel/4
END /SQUARE
DRAW /SQUARE
DRAW /MIRX(SQUARE)
DRAW /MIRY(SQUARE)
DRAW /MIRXY(SQUARE)
FINI /

I W A

©

ERIC | .

S AruiToxt Provided by ERIC o
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$$ PLATE 2 INTRODUCTION TO CIRCLES

sTHICK oVIEW /
LINE /1e59¢59DX96e5
LINE /DY,10
LINE /DX9=6.5
LINE /DY ,-16
LINE /1e591e¢2590X9665
END /80X
DRAW /B0OX
ALPHAP/(e29¢3702690)9(05090,0)
TITLE/1e6987598 INTRODUCTION TO CIRCLESA
ALPHAP/(e29029290)9(05090,40)
TITLE /7691.59@PLATE 23
= VIEW /
ORIGIN/ 47596
CIRCLE/O®y091.75
=CTRLN +CIRCLE/0,0,1.166
sCTRLN sLINE /=2+09DXyo &
CONSTRoLINE /@ ,09ATANGL91289LENGTHy2
=CTRLN oLINE /PPP,ATANGL93009LENGTH 4
CONSTRoLINE /0909ATANGL 60 9LENGTH,2
=sCTRLN oLINE /PPPyATANGL92404+LENGTH.4
CIRCLE/ (POINT/XSMALLy INTOF9L19C1l)91le166/2
CIRCLE/(POINT/YLARGE INTOFsL29Cl)9lel66/2
CIRCLE/ (POINT/YLARGE INTOFyL39C1l)9le166/2
CIRCLE/161669091.166/2
CIRCLE/ (POINT/YSMALL » INTOF4L29C1l)9lel66/2
CIRCLE/(POINT/YSMALLy INTOF,L39C1l)9lelb6/2
CIRCLE/®9091.166/2
END /DESIGN
DRAW /DESIGN
FINI /
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$$ PLATE 3

=THICK oVIEW 7/

wokx 1967 SUMMER INSTITUTE

INTRODUCTION TO NOTES

LN /1e59e59DX96e5

LN /DY, 10

LN /DX 9=6¢5

LN /DY9~10

LN /1¢591¢259DX96e5

END /780X

DRAW /80X

ALPHAP /€ e29¢39¢28290)4(090,0,0)

TITLE /15987599 INTRODUCTION TO NOTES®
‘LPH‘P/(.Z'.Z’OZ’Q”‘0'09090’
TITLE/6915,8PLATE 3@

ORIGIN/ e 399-6 225
ALPHAP/(e39¢39¢390)9(090,0,0)

NOTE /1¢6591093ABCDEFGS
ALPHAP/(e39039¢590)9(090,0,0)

NOTE /4.291093ABCDEFGA

NOTE /2.0598.898ABCDEFGE
ALPHAP/(e39¢39¢39¢2)9(09090,0)

NOTE /3¢397.698ABCDEFG®
ALPHAP/(e39030039=¢2)9(090,0,0)

NOTE /5.498.8,8GFEDCBAS
ALPHAP/(e19¢39¢190)9(09090,0)

NOTE /1e6597.690ABCDEFG6@
ALPHAP/‘.3’01’.3,.”"90"90’

NOTE /1e¢65960498ABCDEFGA

ALPHAP /(e 690690690)9(0,0,0,0)

NOTE /%4¢296.49@ABCDEF®
ALPHAP/(e39039¢390)9(e39-e390,0)

NOTE /1e6595.298ABCDE@9aFGH]IJ@y@KLMNOS
ALPHAP/(e390390390)9(09~e690,0)

NOTE /5¢095.298ABCDE@y@FGHIJA

ALPHAP /(029029290 )9(09=02,0,0)

NOTER /4¢2592¢89~¢35945590NOTES CAN BEay$
NOTE /%e2592e89¢459¢559@0R THEY CAN®,S$
@BE DRAWN WITH@y@AN ARROW ON®,@THE LEFTS
ALPHAP/(el9elnels®)y(090,0,0)

NOTE /1e4999¢7598(039¢396390),(04,0,0,0)3
NOTE /46¢6599¢7598(¢39039¢590),(0,0,0,0)0
NOTE /1e¢598e5598(c39¢39¢1890)y(0,0,0,0)a
NOTE /4e1597¢898(e39039¢39¢2)9(090,0,0)3
NOTE /4¢159T7e5593(0390039039=e2)9(0,0,0,0)3
NOTE /1e597¢359@8(el9e39¢190)9d

NOTE /1e597:2593(0490450,0)8

NOTE /4e¢79601593(069ebpe690)9(0,0,0,0)3
NDTE /105"01513(03901003'0).(0’09000)3
NOTE /105,4035’3(03903’03’0"‘03'“039090'3
NOTE /4e594e3593(039¢39¢3¢0)9(09=c690,90)3
NOTE /3¢1592¢5598(0200290290)9(0,090,0)
FINI /
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PLATE 4
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PICTURE AND FRAME




BGX

PICT

Pl
P2
P3

$$ PLATE 4

s 1967 SUMMER INSTITUTE

SQUARE INSCRIBED IN A CIRCLE

sTHICK oVIEW /

L /1659e59DX9 6.5

LN /0Y+910

LN /DX 9=6:%

LN /0Y9-10 .

LN /1¢591e259DX96e5

END /80X

DRAW /BOX

ALPHAP /{e39¢39¢390)9(04090,0)
TITLE/2.059 87598 PICTURE AND FRAME®
ALPHAP/(029¢29290)9(09090,0)
TITLE /7691.5¢@PLATE 43

VIEW /

ORIGIN/4.75,46

SCALE /2

LN /=19=1sDXe2

LN /Y92

LN /DX 9~2

LN /0Y9~2

CIRCLE/0,0,1

PT /0309 ATANGL 990 9 LENGTHy
rT /090 9 ATANGL 9 210+ LENGTHy 1
PT 70903 ATANGL 93309 LENGTH,y 1
LN /PleP2

LN /P24P3
LN /P3yP1
END /PICT
ORAW /PICT

FINI /
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$$ PLATE 5 LINES AT ANGLES TO PART AXIS—SHEAR PLATE LONG X

BOX =THICK) VIEW/
LN /.5’.5'DX’10
LN /DY 9665 ‘
LN /DX 9~10
LN /DY 9=6e5
LN /106259e59DY9645
END/BOX
DRAW/BOX
ALPHAP/(e59e5909-¢5)9(09090,270)
TITLE /e8759608,@ SHEAR PLATE®
ALPHAP/(02902909=02)91(09090,270)
TITLE /1¢592.598PLATE 53

PLATE = VIEW /

A = POINT /3459108
LINE /A9DX93+11/16
LINE /PPP yATANGL 9 459LENGTHy1+9/16
LINE /PPPsATANGL9 15y LENGTH,1+3/8
LINE /PPP,ATANGL s TSoLENGTH,2+7/32
LINE /PPPyATANGL 91509 LENGTH,3+7/16 : |
LINE /PPPoATANGL 92259 LENGTH2425/64
LINE /PPPyATANGL 92559 LENGTHy 1429/ 32
LINE /PPPJATANGL 9 1659 LENGTH3+3/8

) Pl = LINE /PPPoATANGLy2859LENGTH,2+3/32
g LINE /PPPyA
KA = DIST((POINT/PLl)yA)
P2 = PT /AyDY$15/16
CR /P2¢5/16
P3 * PT /P2:DX92+7/8

CR /P3y11/32
PT /DX 90125

CTRLNy LN /DX9=3e 75
END /PLATE
DRAW /PLATE
FIN1/
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$$ PLATE 6 COMBINING ARCS AND LINES-FIXTURE BASE
80X =THICK oVIEW /
LN /1e¢59¢59DX96e5
LN /D0Y4 10
LN /DX 9=6.5
LN /0Y9~10
LN /1e591e6259DX964e5
END /B0X
DRAW /BOX
ALPHAP /(e 29029¢290)9{0909050)
TITLE/5e591598PLATE 63
ALPHAP/(0‘903004'0,"0,0’0'0’
TITLE /2¢1598759y@ FIXTURE BASE®
| BASE = VIEW /
SCALE /3/4
} ORIGIM/ %o T596
; LINE /29-2¢259ATANGL32409TILLYy=365
l LINE /PPPoATANGL9180,TILLX,9/32
:
|
!

LINE /DYye5
ARC  /09=399/3290,180
LINE /PPPyDYy=o5
LINE /DXy=(2-9/32)
| ARC /14375
[) LINE /DYy6.25
LINE /DX93/49DYy3/4
| LINE /DXy 2-(3/4+9/32)
| LINE /DYy—e5
| ARC  /093,9/32+180,180
LINE /DYee5
. LINE . /DXy2-9/32
1 ARC /14375
| LINE /DYy-5.75
| END  /BASE
DRAW /BASE
FINI/

l
|
|
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$$ PLATE & DIMENSIONING A PART
BGX = VIEW /

CALL /FRAHElooX'6o51oY'lO'.ORXI1.5o.0lY-.5

END /BOX

DRAN /B0X

VIEW /

SCALE /2

ORIGIN/2¢504

LINE /0Y»1

LINE /DX329DY01

LINE /DV¢-2

LINE /0Xe~1

LS LINE /OY9pe5

L6 LINE /39=19DY9=03

' END /ABC

ODRAW /ABC

DIMST /XSMALLyYCOKPyL1loe5

MASK /83PyP13@

pIN /L1

DIMNST /YLARGEyTRUE9L29e5

MASK /aP,D33

DINP /e59e29101

PIN /L2

) DIRST /XLARGE)YCOMPyL39e5

L/ DIN /L3

DINST /YSHALL ¢ XCOMPoLA&9e5

MASK /3H.D1d

&

ABC

L1
L2
L3
L4

e

DIN /L&
INDEX /-1
DIN /L6

DINST /XLARGE, YCOMPyL39e5
MASK /aP,D1d

oIM /LS
ALPHAP/(0290290290)9(0904090)
FINI /
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$$ PLATE 9 SHEAR PLATE WITH DIMENSIONS LONG X
BOX = VIEW /
CALL /FRAHEIvaSIOva'6o59'ORXSoS',ORY-.S
END/BOX
DRAW/ BOX

ALPHAP/‘.Z’.Z'Q".Z)"0'0'09270)
TITLE /1e5924598PLATE 99

E

PLATE = VIEW /
ORIGIN/NOMORE
A = POINT /3+4591.08

LINE /A9DX93+11/16
LINE /PPP,ATANGLy459LENGTH,1+9/16
LINE /PPPoATANGL9159LENGTH,1+3/8

D = POINT /PPP
LINE /PPPoATANGL T59LENGTH,2+7/32
E = POINT /PPP
LINE /PPPoATANGLy150,LENGTH,3+7/16
F = POINT /PPP
LINE /PPPoATANGL2259LENGTH2+25/64
6 = POINT /PPP
LINE /PPPoATANGL92559LENGTH,1+29/32
H = POINT /PPP
LINE /PPP,ATANGL9165sLENGTH,3+3/8
"g J = POINT /PPP
= Pl = LINE /PPP,ATANGL2859LENGTHy2+3/32
LINE /PPP,A
P2 = PT /AsDY415/16
CR /P2¢5/16
P3 = PT /P2+DX92+7/8

CR /P3y11/32
PT /DX 90125
CTRLNsLN /BX9=3¢75
P& = PT /P39ATANGL 92259 LENGTH,y15/32
LCL =CTRLN +LN /P&y ATANGL 9459 LENGTH,3420/32
CTRLN sLN /{PT/LCL) 9 ATANGL 9459 LENGTHy1/2

P5 = PT /{PT/LCL) s ATANGL» 7S9LENGTH,1/2
Pé = PT /(PT/LCL) »ATANGL 92559 LENGTH,15/16
P7 = PT /P63 ATANGL 92559 LENGTHy1/2
P8 = T /{PT/LCL) s ATANGL 9165, LENGTH,1/2
LXL =CTRLN sLN /P5yPT7
L12 sCTRLN LN /P8 yPERPTOLXL

CTRLN »LN /PPP o ATANGL 93459 LENGTHy1/2
P9 = PT /(PT/LCL) ¢ ATANGL 9165 9LENGTH,3/8
P10 - PT /P6y ATANGL 1659 LENGTH.3/8

LN /P10,4P9
ARC /(PT/LCL)93/89165:180,CLW
LN /PPP o ATANGL 92559 LENGTH,15/16
ARC /P633/893459180 HCLW
CTRLN oLN /P69 ATANGL 91659 LENGTHy1/2
CTRLN LN /P69 ATANGL 3459 LENGTH,1/2
END /PLATE
DRAW /PLATE
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DIM
FINI/
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PLATE
BOX

BASE

Pl

P2

P3
P4

SLOT
P5
P6

B

wk#k% 1967 SUMMER INSTITUTE

FIXTURE BASE WITH DIMENSIONS
VIEW/
CALL /FRAMEly9X=6e599Y=10990RX=1e5990RY=,5
END /BOX
DRAW /BOX
ALPHAP/(e29e29¢290)9(09090,0)
TITLE/5e¢591¢59y@PLATE 100
VIEW 7/
SCALE /3/4
ORIGIN/4e7546
LINE /29=2e259ATANGLy240,+TILLY 9345
LINE /PPPyATANGLy180,TILLX,9/32
LINE /DYya5
ARC /09~=349/32+0,180
LINE /PPPyDYy=e5
LINE /DXy=(2-9/32)
ARC /1375
LINE /DYy6.25
LINE /DX93/44DYy3/4
LINE /DXy2~-(3/4+9/32)
PT /PPP
LINE /DYy=e5
ARC /09399/32,180,180
LINE /DYyeb
PT /PPP
LINE /DXy2-9/32
ARC /1375
LINE /DYy—5.75
PT /=1e59=345
PT /—=1e593e5
END /BASE
DRAW /BASE
MASK /aPyFl6a
DIMP /e259el9292
DIMST /YLARGEyXCOMPyPlyP2ye25
DIM /PlyP2
DIMP /e59elslyl
DIMST /XSMALL»YCOMPy~29=19=~2919475
DIM /P3,yP4
VIEW /
PT /Gy=(24+9/32)
PT /09249/32
LN /9/32904DY,y 2
ARC /09299/3290,180
LN /DY 9=2

CTRLNy LN /0909DY 9365

END /SLOT

DRAW /SLOT

DRAW /MIRY(SLOT)

DIMST /XLARGEyYCOMPyP54P69245
DIM /P54P6

VIEW /




P7
P8

FINI /

PT
PT
CTRLNyLN
CTRILNyg LN
CTRLNyLN
CTRLNyLN
CR
CR
CR
END
DR AW
DRAW
DIMST
DIMP
DIM

/105,"5/8

/1¢595/8
/0:=-5/89DKy1+29/32
/0y09DXy1+25/32
/095/89DXy1429/32
/1le59=(1+1/32)4DYy2+1/16
/1e59~5/8499/32
/1e59095/32
/1e595/899/32

/CIR

/CIR

/MIRX(CIR)
/XLARGEyYCOMPyPT79PBye75
/ebyely 292

/PTyP8
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1967 SUMMER INSTITUTE

INTERSECTION OF ARC S=GASKET

ALPHAP/(.Z’OZ,.Z,O),(0909090)

/6y1e59dPLATE ilad

/1e1259=39DYy o0l
/=1e1259=39yDYye01
/=29=3/89DX9e01
/=293/89DXye01

=C8NSTR9CIRCLE/09091075

/YLARGEyINTOFyL2,C1
/YLARGE s INTOFyL19C1
JYSMALLy INTOFyL1sC1
JYSMALLy INTOF,L2+C1

=CONSTR’CIRCLE/1u125,0,7/8
=CDNSTRQCIRCLE/-101259097/8

/YLARGE INTOF9L1,C2

/YSMALL» INTOF,L1,C2

JYLARGEy INTOF9L29C3

JYSMALLy INTOF,L2,C3
/Pl,PZ,YSMALL,RADIUS,1.7595LW
/PPP4P5
/P57P69XSMALL9RADIUS97/8,CLW
/PPP,yP3
/P39P49YLARGE9RADIUS,lo75,CLN
/PPPyP7
/P?’PSQXLARGEQRADIUS97/8,CLN
/PPP Pl

=CONSTR9CIRCLE/090915/16
=C0NSTR,CIRCLE/-1.1259093/8
=C0NSTR9CIRCLE/101259093/8

PLATE 11
TITLE
GASKET= VIEW/
Ll =CONSTRy LINE
L2 =CONSTRy LINE
L3 =CONSTRy LINE
L4 =CONSTRy LINE
Cl
Pl = POINT
p2 = POINT
P3 = POINT
P4 = POINT
c2
C3
P5 = POINT
P6 = POINT
P8 = POINT
P7 = POINT
ARG
LINE
ARC
LINE
ARC
LINE
ARC
LINE
C4
C5
cé
P20 = POINT
P21 = POINT
P22 = POINT
P23 = POINT
P24 = POINT
P25 = POINT
P26 = POINT
P27 = POINT
ARC
LINE
ARC
LINE
ARC
LINE
ARC
LINE

CLACIR=CTRLN ySHAPE

LN
LN
LN
LN
LN

/JYLARGE, INTOFsL19C6

/YSMALL INTOFsL1+C6
/YSMALL 9 INTOF9L29C5

/YLARGEy INTOFyL2+C5

/XSMALLy INTOFyL4sC4
/XLARGE s INTOFyL49C4
/XLARGE y INTOFsL39C4

/XSMALLy INTOFyL39C4
/P249P259YSMALL9RADIU5915/169CLN
/PPPyP20
/P209P219XSMALL9RADIUS,3/8,CLW
/PPPyP26
/P269P279YLARGE9RADIU5915/1695LW
/P2TyP22
/P229P239XLARGE9RADIUS93/89CLW
/P23y P24

/

/~2e25909242590
/09=2e259092425
/=1e1259=0T159=1e1259¢75
/1e1259=eT591e1259075

/0909y ATANGL » 609 LENGTHy 2




-

LN /O9s0y ATANGLy 1209 LENGTH,2
LN /0909 ATANGL 92409 LENGTH,2
LN /0909 ATANGL 9 3004 LENGTH,2
ARC /09071+5/16955970
ARC /0y091+5/164235470
END /CLACIR

L101 =CONSTRyLN /O9yO9sATANGLy 609LENGTHy145/16

c7 = CIRCLE/(PT/L101)y1/8

L111 =CONSTRy LN /Oy09sATANGLy 1209y LENGTHy1+5/16
CIRCLE/(PT/L111),1/8

L112 =CONSTRyLN t0y09ATANGL9 2409 LENGTH,1+5/16
CIRCLE/(PT/L112)y1/8
CIRCLE/Oy145/1641/8

L113 =CONSTRsLN /0,09 ATANGL 9 3009 LENGTH,y1+5/16 j
CIRCLE/(PT/L113),1/8 1

CIRCLE/Oy=1-5/1641/8
END /GASKET
ORIGIN/4eT75496

DRAW /GASKET

MASK /dH,F8d

DIMP /05902,1’1

DI /090929240430
DIM /090929270930
DIMP /le29029092
DIMCR /C7930921/8 Ra
DIMP /3e59429092

f DIMCR /C2930427/8 R

T ) FINI 7/
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PLATE 12

SIDE

P2

Pl

FRONT

P3

P4

P5

P6

P7

P8

#*#%%% 1967 SUMMER INSTITUTE

(LONG =X-)
ALPHAP/(.Z,.Z,O,-.Z)9(090909270)
TITLE /1e592¢59aPLATE 129

= VIEW / |
LN /DX 3425
= PT /PPP
LN /DY, 7/ 8
LN /DXy={4e25-5/8)
LN /DYy2.125
LN /DX y~5/8
LN /DY y=3
= PT /PPP

LN /092e3759DXy5/8
LN /366259 7/8y ATANGLy150,TILLX,y5/8
DOTTEDyLN /043/8yDX94e25

END /SIDE
ORIGIN/2+2592425
DRAW /SIDE

MASK /aPyFléa

DIMP /e59elslyl

DIMST /YSMALLyXCOMPyP1lyP2ye25
DIM /PlyP2

= VIEW /

LN /DX93/4
= PT /PPP

LN /DXe—e259DYy3/8
= PT /PPP

LN /DXy le5
= PT /PPP

LN /DX9g=e259DYy-3/8
= PT /PPP

LN /DXy3/4

LN /DY 924375

LN /DXy—=5/89DYy5/8
LN /DX9y=1e25

LN /DXy=5/89DYy-5/8
LN /DY y=24375

LN /19e875,DYy3/C0OSD(30)%*SIND(30)
= PT /PPP

LN /‘DX’og
= PT /PPP

LN /PPPyATANGL 270 TILLY,7/8
CONSTRy LN /DXyl

LN /DX9=2e5

END /JFRONT

ORIGIN/792425

DRAW /FRONT

DIMST /YSMALLyXCOMP,yP3yP69e25
DIM /P3yP6

DIM /P4y PS5

DIMP /e39el9292

TWO VIEW DRAWING WITH UNKNOWN DISTANCE-DOVETAIL STGP




DIMST /YSMALLyXCOMP,P74P8Bye25
DIMNN /P7,4P8
FINI /
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PLATE

TOP
Ll

Cl
Pl

P2

P4
P3
P5
P6

BOTTOM

P7

P8

P9

13

=CTRLN
CTRLN
CTRLN

¥%kkx 1967 SUMMER INSTITUTE

TWO VIEW DRAWING-CROSS LINK
ALPHAP/(.Z,.Z’.Z’O),(0909090)
TITLE /6y1e5y@PLATE 13@

VIEW /

QLN /'10625,09DX’10625+2.375+10125+025
s LN /2637591e6259DY9—~10625%2

s LN /09=166259DYy1e625%2

CR /09091e375/2

CR /09092¢75/2

LN /0y1le3759DX93e5

PT /PPP
LN /DY y=24 75
PT /PPP

LN /PPPyLEFTyTANTO,C1

DOTTEDy LN /2e375-1e125/291e3754DYy=2475
CONSTRys LN /DXylel25
DOTTEDysLN /DY 9275

CTRLN

CTRLN
CTRLN

PT /PPP

PT /20375“10125/2910375
PT /091e375

PT /XSMALLyINTOFyL14C1

END /TOP
ORIGIN/2¢312+11/89840
DRAW /TOP

MASK /aPyD3@

DIMP /e59el9lyl

DIMST /YLARGE)XCOMP,P3,yP4

DIM /P3yP4

INDEX /-1

DIM /P6,yP5

DIMP /e59elslyl

DIMST /XLARGE,YCOMP,P1l,P2

DIM /P1lyP2

VIEW /

QLN /091037590YQ“(10125*2+05)

s LN /1e375909DX9=(101254+2e375+2675/2+45)
¢ LN /=2e¢3T7591e759DY9~3e5

LN /“(2.375”2.75/2)91.12590Y,1.5’1.125
LN /DX9=2e75

PT /PPP
LN /DY -3
PT /PPP

LN /DX92e75
LN /DY,105“10125

CONSTRyLN /DXy=(2e75/2)

DOTTEDs LN /‘(20375+10375/2)910590YQ—3

CONSTR LN /DXy1e375

LN /DX926375

ARC /0909161254270,180
LN /DX9y=2e¢375

CR /09091e125/2

PT /PPP




}
!
-

PT /PPP

DOTTEDy LN /DYy 3
END /BOTTOM
ORIGIN/4,687+11/894.125
DRAW /BOTTOM
MASK /aPyD3d
DIMP /e¢59e¢l9lyl
DIMST /XSMALLyYCOMPyP8sP7
DIM /P8yP7
DIMST /YSMALLy XCOMPyP9,yP10
DIM /P94P1l0
FINI /

()
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$$ PLATE

CRANK

Cl
C2
C3

L7

L6
P1
Ce
c5
L1
L2
P2
P3
P4

P5
P6

L3

P7
Al

L4
L5
P8
L8

P99
L10
P9
L9

Pl212
L12
Pl2

2 2 2 24 3

1967 SUMMER INSTITUTE

14 TWO VIEW DRAWING~BELL CRANK
ALPHAP/(¢29¢29¢290)9(0,0,0,0)
TITLE /691.59ydPLATE 142
SCALE /.5
= VIEW /
CIRCLE/O0y0y14625/2
= CIRCLE/0y09145
=COMNSTRHCR /090936562
=CONSTR,yCR /093¢37595.625
CONSTRyLN /0909DYy4.25
=CONSTRy LN /PPPyDXy=el
CONSTRyLN /PPPyDYy=(e875~-,875/2)
=CONSTRyLN ZPPPyDXy=o1l
= PT ZXSMALL,INTOF,C2,C3
=CONSTRyCR /Plye875
=CONSTRHCR /093637544875
=CONSTRy LN /LEFTy TANTOsC1l,yLEFTyTANTO,C5
=CONSTRYLN /RIGHT y TANTO,C14RIGHT y TANTO,C 4
= PT /INTOFyL1yL2
= LN /RIGHTy TANTO,C14yRIGHT 3y TANTO,LC5
=CONSTRy LN /P2y LEFTy TANTO,C5
ARC /(PT/P3)y(PT/P4),yYSMALLyRADIUS 875
LN /PPPyP2
ARC /1e125
= LN /P2yRIGHTy TANTOyC4
=CONSTRyLN /LEFTy TANTO4C1yLEFTyTANTO.C 4
ARC /(PT/P5)y(PT/P6)yXLARGE yRADIUS 9875
LN /(PT/P6)yRIGHTy TANTO,C1
=CONSTRyLN /040,P1
CTRLN sLN /ANGOF(L3) yLENGTHy4.687
CTRLN sLN /=1e75909DX9y365
CTRLN sLN /09=16759DYy6.25
CTRLN yLN /=1e12593¢3759DX92425
CR /0936375987572
Z=CONSTRy LN /ANGOF(L3)sLENGTHy 34562
= ATAND(L3)
CONSTRy LN /PPPyATANGLyA1-90y LENGTH,y1,.,125
CTRLN LN /PPPyATANGLyA1+909yLENGTHy2425
CR /(PT/PT7)y.875/2
=CONSTRy LN /0490904934375
=CONSTRyLN /Ply (PT/L4)
= PT /INTOF,P6,4C 4
=CONSTRyLN /P8yDX9g—4e25
LN /PPPyDXye75
= PT /PPP
=CONSTRyLN /PPP¢DYyel
= PT /INTOF,L7,4L10
= LN /P99, P9
LN /PPPyDXy=675
= PT /PPP
=CONSTRy LN /PPPyDYy=e1
= PT /INTOF,L12,L8




LN /Pl212,4P12
P10 = PT /INTOF,P64C1
L1l =CONSTRyLN /PPPyDXy=0l
P11 = PT /INTOFyL9yL11
LN /P1l1yDXyle5
P15 = PT /PPP
LN /PPPyDY 3
P16 & PT /PPP
LN /PPPyDXy9y=1e5
CONSTRyLN /PPP¢yDXy=e 75
CONSTR LN /PPPyDYy9y=e68B75
DOTTEDyLN /PPPyDX92e25
CONSTRy LN /PPPyDYy—1e625
DOTTEDyLN /PPPyDX9y—2e25
CONSTRy LN /PPPyDYy1e625/2
CONSTRy LN /PPPyDXy=el25
CTRLN LN /PPPyDX92e5
CONSTRyLN /P1lyDY,ye875/2
L13 =CONSTRyLN /PPPyDX9—0l
P13 = PT /INTOF,L134L10
DOTTEDy LN /P1l3yDXy=e 75
CONSTRy LN /PPPyDYy—-e 875
DOTTEDy LN /PPPyDXye75
Pl4 = PT /JINTOF,L64L10
DOTTED,y LN /Pl4yDXy=e 75
CONSTRy LN /PPPyDYy-e 875
. DOTTEDyLN /PPPyDXye75
t} CONSTRyLN /PPPyDYye875/2
CONSTRy LN /PPPyDXyel25
CTRLN LN /PPPyDXy—1
END /CRANK
ORIGIN/6e259565

DRAW /CRANK

MASK /aP F32 TNa

DIMP /e59el9lyl

DIMST /XSMALLyYCOMPyP129P12124425
DIM /Pl2,P1l212

DIMST /XLARGEyYCOMPyP159P16ye25
DIM /P15,P16

DIMST /YLARGEyTRUEyL5ye75/2

DIM /L5
DIMST /YSMALLyTRUEsL39e75
DIM /L3

DIMP /2029019292

DIMST /YSMALLyXCOMP,P129yP99,y¢25
DIM /P12yP99

FINI /
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$$ PLATE 15 DRAWING AN AUXILIARY VIEW-STRUT ANCHOR
ALPHAP/(e27y¢294290)5(0,0,0,0)
TITLE /691.5y3dPLATE 152
SCALE /1/2
FRONT = VIEW /
ORIGIN/4e5,241+11/16
LN /DX99/16
LXX = LN /DYs1+11/16
PX5 = PT /PPP
P1 = POINT /9/1641+11/16-7/16
CONSTR,LN /P1yATANGLy120,TILLYy1+11/16+143/8
P2 = PT /PPP
CONSTRyLN /(POINT/P2)yATANGL9y30,LENGTH,1.875/2
P3 = PT /PPP
LN /e56291e68TyDX91e687+1o5+145
PX1 = PT /PPP
P4 = LN /DYy.562
P5 =CONSTR,yLN /(POINT/P3),ATANGL9300,TILLY 2425
LN /(POINT/P4), (POINT/PS5)
LN /(POINT/P5),(POINT/P3)
LN /(POINT/P3),ATANGLy2104yLENGTHy1.875
PX = PT /PPP
CONSTRyLN /PXyATANGLy 120, LENGTH,3
P11 = PT /PPP
CONSTRyLN /P11y ATANGLy300yLENGTH,3
LN /PPPyATANGL 300, TILLX,O
LN /PPPyATANGL 9270, TILLY,O0
CONSTRyLN /(PT/P2)yATANGLy2104LENGTHy 4562
PY = PT /PPP
DASHEDyLN /PPPyATANGL 3009y LENGTHy14125
| PX2 = PT /PPP
| DASHEDyLN /PPPyATANGL 9 309 LENGTHy14125
E DASHED, LN /PPPyATANGLy1209LENGTHy1.125
E P6 =CONSTRyLN J(PT/P2)yATANGLy1209LENGTHy «25
E P7 =CONSTRy LN /(PT/P1)yATANGLy300yLENGTHy 425
| CTRLN LN /(PT/PT7)y(PT/P6)
g CTRLN LN /2e2591e687T=e259DYy1.125
t CTRLN LN /3¢75926¢59DYy=14125
| PX3 = PT /187541687
DOTTEDyLN /1e875916879DYye562
CONSTR LN /DXy2425
DOTTED,LN /DY y=e562
PX4 = PT /PPP
END  /FRONT
DRAW /FRONT
MASK /@P,F16d
DIMP /23el19242
DIMST /XLARGE YCOMPyPX1ly(PT/P4),y425
DIM  /PX1y(PT/P4)
DIMST /XLARGE,YCOMPyL XX
DIMNE 5PX5,4P2
DIMP /05,01,2,2




DIMST /YLARGE,sTRUEyPXyP3ye25
DIM /PXyP3
DIMP /29019292
DIMST /YSMALLyTRUEyPYyPX24.50
DIM /PYyPX2
TOP = VIEW /
DIST1 = DIST((PT/P4),(PT/P5))
P8 = PT /=(DIST14+e25)9=1e5
LN /P8yDXyDIST1+e25-165
ARC /=1¢59091.54270,180
P9 = LN /PPPyDXy~(DIST1+e375-145)
LN /(PT/P9)yDYy-1.125
P10 = LN /PPPyATANGLy 309 LENGTHy 125
LN /P8yDYy1.125
LN /PPPyATANGLy2109LENGTHy «125
LN /PPPy(PT/P10)
L1 =CTRLN LN /=3e625309DX93.875
CTRLN LN /=39=1e759DY93e5
L2 - =CTRLN LN /=1e591e759DY9y~3e5
LN /"105,-0375,DX,-1.5
ARC /=3909e3759270,4-180 ‘
LN /DXsle5 |
ARC /‘1.5,09.375,90,-180
PX6 = PT /XLARGEyINTOFyL1yL2
END /TOP
ORIGIN/Te125¢5.5+1+11/16
DRAW /TOP
rm) ALPHAP/(QI,.1’01,0),(0’01,0,—5)
-’ NOTER /PX6y—1l9le59yadFROM ARC CENTERS IS 1.5y %
dARE 3/8y AND DISTANCESayd ARCS IN THIS SLOT@
SIDE = VIEW /
REFSYS/P119yATANGL, 30

LN /0909DXy1+7/8
LN /PPPyDY,y3

LN /PPPyDXy~1-7/8
LN /PPPyDY,y-3

LN /6/1699/169DXy1+1/8
LN  /PPPyDY,s1+7/8
LN /PPPyDXy~1-1/8
LN /PPPyDYy~1-7/8
END /SIDE
ORIGIN/4e592+1+11/16
DRAW /SIDE
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PLATE 16 TWO VIEW DRAWING USING FILLETS (LONG =-X-)

TOP = VIEW /

LN /0939DYy-3

ARC /e125

LN /DX92e75

ARC /el25

LN /DY 93125

ARC /el25

LN /DX 9=2eT5

ARC /el25

LN /DY 9=e125

LN /091e5629DYye625

ARC /el25

LN /DX92e75

ARC /e125

LN /DYy=1e25

ARC /e125

LN /DX9=2e¢75

ARC /e125

LN /DYyel25

CTRLN LN /=~02591e5629DX92¢T5+e5

Ll =CTRLN s LN /1e37592e625+e¢59DYy=3.125
L2 =CTRLN sLN /1e375=0e59e¢59DXy1
L3 =CTRLN LN /1e375=0592¢6259DXy1
Pl = PT JINTOF,L19L29y9P2=PT/INTOF,L1,L3

CR /Pls9/64

CR /Plye25

CR /P24y9/64
co = CR /P2ye25
PW = PT /YLARGE, INTOF,L1yCO

END /TOP

ORIGIN/342.188

DRAW /TOP

ALPHAP/(el90290190)y{09=e2409=15)

d 82%DGSs X 1/2 DIlA.@

HOLE =DOTTEDyVIEW /

LN /09e1259DX92e75~16875

LN /2075"‘108759090Y,025

LN /DX91le875=-e625

LN /2 T5-e625909DYy5/16

LN /DXy 625

CONSTR LN /DYy—1/32

LN /DX y9=e625

END /HOLE

ORIGIN/3493675

DRAW /HOLE

DRAW /MIRY(HOLE)
SIDE = VIEW /
L4 =CTRLN sLN /=(e625+625)909DXye625+416187+e5
L5 =CTRLN LN /0,0625+025,DY,-(0625*2+05)
P3 = PT JINTOFsL4yL5

ol 1967 SUMMER INSTITUTE




CR /P39e25
Cl = CR /P3ye312-1/32
DOTTED, CR /P3ye312
ARC /P35¢625,90,180
LN /DX91el8T=e437
ARC /.125
LN /DY1“510562'0625)
P6 = PT /PPP
) ARC  /.125
LN /DX9e437
P7 = PT /PPP
LN /DY y3e125/2
PFN = PT /PPPyyPX=PT/YLARGEy INTOF L5, Cl
LN /PFNyDYy34125/2
LN /DX y=e437
ARC /4125
LN /DY s=(1e562=4625)
ARC /.125
LN /DX9=(1e187=e437)
END /SIDE
ORIGIN/T7 87593475
DRAW /SIDE
NOTER /PXy=e1259759@1/4 DRILL BORE 1/234$
aDIAe X 1 7/8 DP.@
NOTER /~5/8909=e2594125925/8 R2
NOTE /PFN,d$FN$a@
MASK /aPyF162d
DIMP /29el9292
DIMST /YSMALLyXCOMPyP6yPTye25
DIM  /P64yP7
r CSINK =DOTTEDIVIEW /
| ) CTRLN sLN /10187 (e43T7+e25) 916062 yDX9e43T+e5
P5 = LN /1618T=e43T91e062+e25,ATANGLy139,4
TILLYy1e062+9/64
LN /PPPyATANGL 909 TILLXy1e187
| LN /1e18T7=e43T9y1e062=e25yATANGL 221y $
f TILLYy1e062~9/64
F LN /PPPsATANGL Oy TILLXy1.187
| LN /(POINT/P5),DYy-9/32
| END  /CSINK
{ ORIGIN/7 87593475
| DRAW 7/ CSINK
| DRAW /MIRY(CSINK)
FINI /
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PLATE 17 INTODUCTION TO CROSS HATCHING
V1TOP = VIEW /
ORIGIN/3.75954875
CUTPL sLINE /09y=1leb69DYy3e2
CTRLN sLINE /09090X9=1e3
CTRLN 9sLINE /0909DXyleb
CTRLN yLINE /2909DXyle3
CIRCLE/0909¢5
DOTTEDyCIRCLE/O0909y1
CIRCLE/09091e25
END /V1TOP
DRAW /V1TOP
V1SEC B VIEW /
Pl = PT /212591
LINE /Pl 9DYye25
P2 = PT /PPP
LINE /PPPyDXye7
P3 = PT /PPP
LINE /PPPyDYy9-e75
LINE /PPPyDXye4
P4 = PT /PPP
Ll = LINE /PPPyDYs-l
P5 = PT /PPP
LINE /PPPyDXy9-e4
LINE /PPPyDY9—=e75
P6 = PT /PPP
L3 = LINE /PPPyDXy=e7
P7 = PT /PPP
LINE /PPPysDY9e25
P8 = PT /PPP
LINE /PPPyDXye25
P9 = PT /PPP
LINE /PPPyDYy2
P10 = PT /PPP
L4 = LINE /PPPyPl

END /V1SEC
DRAW /V1SEC
HATCHP /1359619090
HATCH /V1SEC
MASK /a@PFO8TNa
DIMST /XLARGE,YCOMPyL1lye25
DIMP /e59el9lyl
DIM /P59P4
MASK /aPFOOTNa
DIMST /XSMALLyYCOMPyPlyP8Bye25
DIM /91.P8
MASK /aPFl16TNa
DIMST /YSMALLyXCOMPyL39s+25
DIMP /L3
DIMP /051011111
DIM /PT4P5
vV = VIEW /




LINE

END
DRAW

FINI

/P1lyDY =2
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$$ PLATE 18 HATCHING A SHAFT GUIDE (LONG =X~-)
ALPHAP/(e2902909=¢2)9(0,090,4270)
TITLE /1e59245,aPLATE 183
SHAFT = VIEW /
ORIGIN/ 44259375
cl = CR  /0,0y11/32
c2 = CR /0,0,21/32
C3 s CR /090,92
C4 =CTRLN »CR /090:1+21/64
CNTERY =CUTPL sLN /0909 ATANGL 9y 270y LENGTHy24125
LNR =CONSTRy LN /XLARGEy PARLELyCNTERY 4425
LNL =CONSTRyLN /XSMALL s PARLELyCNTERY 425
PRR1 = PT /YSMALLy INTOF,LNR,yC2
PRR2 = PT /YSMALL» INTOF,LNR,C3
PRL1 = PT /YSMALL» INTOFyLNL,C2 ‘
PRL2 = PT /YSMALLy INTOF,LNL,C3 |
LN /PRR1yPRR2 ’
LN /PRL2yPRL1
LOOPST/
N=30
1)CNTER1 =CTRLN +LN /0y0yATANGL s Ny LENGTH, 24125
LNRIGT =CONSTRyLN /XLARGE s PARLELyCNTERLy 025
PRGTL = PT /YLARGE  INTOF 4 LNRIGT,C2
. PRGT2 = PT /YLARGE » INTOF,LNRIGT,C3
[ | LN  /PRGT1,PRGT2
- N=N+120
IF(N=150) 19192
2) LOOPND/
LOOPST/
N=30
1 )CNTERX =CONSTR,LN /0909 ATANGL 9Ny LENGTHy24125
LNLEFT =CONSTRsLN /XSMALL 9 PARLELyCNTERXy 25
PLFTl = PT /YLARGE ¢ INTOF s LNLEFT,C2
PLFT2 = PT /YLARGE INTOF,LNLEFT,C3
LN /PLFT1yPLFT2
N=N+120
IF(N=150) 19142
2) LOOPND/
LOOPST/
N=210
1)L3 =CTRLN yLN /090y ATANGLyNyLENGTHy 24125
P5 = PT /YSMALLyINTOF,L3,C4%
CR /P54e25
N=N+120
IF(N=330) 1,142
2) LOOPND/
L X4 =CTRLN LN /0909 ATANGL 9909 LENGTH,24125
PX6 = PT /YLARGE » INTOF,LX4C4

CR /PX6ye25
CTRLN sLN /0+09DXy=20125
CUTPL +LN /0909DXy2e125
END /SHAFT

st



DRAW /SHAFT

SHAFT1 = VIEW /
LN /3¢5921/329DY9=21/16
Pl B PT /PPP
LN /PPPyDXy1
P2 = PT /PPP
LN /PPPyDYy=(2-21/32)
P3 = PT /PPP
LN /PPPyDXy3/4
P4 = PT /PPP
LN /PPPyDY 4
P5 = PT /PPP
LN /PPPyDXy=3/4
P6 = PT /PPP
LN /PPP4yDYy=(2-21/32)
P7 = PT /PPP
: LN /PPPyDXy~1 |
‘ P8 = PT /PPP |
P9 - = PT /36¢5911/32 j
i LN /P9¢DXyle 75 |
1 P10 = PT /PPP
f CONSTRyLN /PPPyDYy~11/16
P11l = PT /PPP
LN /PllyDXy=1e75
P12 = PT /PPP
LN /P1lyP3
P13 = PT /4e¢59=(1e75~-43/64%)
) LN /P13yDXye75
% Pl4 = PT /PPP
CONSTRyLN /Pl4yDYy=e5
P15 = PT /PPP
LN /P159yDXy=e 75
Plé = PT /PPP
P17 = PT /4e¢59 (1e75-43/64)
LN /Pl7¢DXye75
P18 = PT /PPP
CONSTRyLN /P18yDYye5
P19 = PT /PPP
LN /P19yDXy~e 75
P20 = PT /PPP |
LN /P64yP8
CTRLN LN /3¢375909DXy260
CTRLN LN /4¢3759={2-43/64)9yDXy9160
CTRLN sLN /4¢3754(2-43/64)yDXy1.0
END /SHAFT1 :
DRAW /SHAFT1
SHAFT2 = VIEW /

CONSTRy LN /P154P16

CONSTRy LN /Pl6,P3

CONSTRy LN /P3,P4&

CONSTRy LN /P&44yP15

CONSTRyLN /P10, P18

CONSTRy LN /P18,yP17
} CONSTRyLN /P17y P7
V CONSTRyLN /PTyP8




SHAFT3

CONSTRyLN

CONSTRyLN
END
DR AW

/P84P9

/P9,P10
/SHAFT2
/SHAFT2

HATCHP /1354 .075+0+0
HATCH /SHAFT2

= VIEW /
CONSTRy LN /P2C4P19
CONSTR,y LN /P19, P5
CONSTRy LN /P5,P6
CONSTRyLN /P64P20
CONSTRy LN /P1l2,4P11
CONSTRsLN /PllyPl4
CONSTRy LN /Pl4,4P13
CONSTRy LN /P1l3,P2
CONSTRy LN /P24P1
CONSTRy LN /PlyP1l2
END /SHAFT3
DRAW /SHAFT3
HATCHP /1354507549040

HATCH /SHAFT3

FINI

/
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PLATE 19

FRAMEX

CORNER

=CTRLN

wkkkk 1967 SUMMER INSTITUTE

MOUNTING PLATE
ALPHAP/(.Z,.Z,.Z,O),(0,0,0,0)
TITLE /691e5y@PLATE 192
SCALE /5

VIEW /

LINE /01,0,DXy9
ARC /0675

LINE /DY»15

ARC /0675

LINE /DXy=10

ARC /0675

LINE /DYy-15

ARC /0675

LINE /DXyl

END / FRAMEX
ORIGIN/ZQZS’ZQIZS
DRAW /FRAMEX
VIEW /

LINE /297e59DY9=1e50
ARC /5/32

LINE /DXyle5

ARC /5/32

LINE /DY,-2

ARC /5/32

LINE /DXyle5

END /CORNER
ORIGIN/4e7595875
DRAW /CORNER

DRAW /MIRX(CORNER)
DRAW /MIRY (CORNER)
DR AW /MIRXY (CORNER)
yVIEW /

LINE /0y—=e59DY9l4e5
LINE /=:5913e¢59DX92e5
LINE /7~1/2913¢59DX9245
LINE /9912¢59DXy~1
LN /71/2912e59DXy=1
LN /=1/2911e59yDXy1
LN /8311e59DXy1

LN /9929DXy~1

LN /1/2929DXy-1

LN /=1/2919DXy 1

LN /8919D0Xy1l

LN /9909DXy=9e5

LN /1e59=1/290Y91
LN /T91/29DY9~1

LN /8e59=1/2+DYy3
LN /8e59119DYy3

LN /TelbyeDYy-1

LN /1e5913,DYy1
END /CHOLE
0RIGIN/2.6151205




SMLCIR =

LGCIR =

Cl =CTRLN
CTRLN
CTRLN

LGCIRL =

L1 =CTRLN

CIRMIR=

CIRTOP=

CIRSID=

BOX -

DRAW /CHOLE

VIEW /

ORIGIN/ 447595875
CIRCLE/4¢2596¢T754425
CIRCLE/ 4425954759425
CIRCLE/4¢2594¢759¢25
CIRCLE/2¢7596¢759425
END /SMLC IR

DRAW /SMLCIR

DRAW /MIRX(SMLCIR)
DRAW /MIRY(SMLCIR)
DRAW /MIRXY(SMLCIR)
VIEW /
ORIGIN/4e7597875
CIRCLE/O050,41.
CIRCLE/Cy042.
yCIRCLE/0490y1.5

s LN /09~2¢59DYy5e

s LN /=2¢5909DXy 60
END /LGCIR :
DRAW /LGCIR
VIEW /
ORIGIN/4.75974875

s LN /e259¢259 ATANGL 9459y LENGTHy2425
END /LGCIRL
DRAW /LGCIRL
DRAW /MIRX(LGCIRL)
DRAW /MIRY(LGCIRL)
DRAW /MIRXY(LGCIRL)
VIEW /

ORIGIN/4¢759 74875
CIRCLE/(POINT/XLARGEy INTOF,4L14C1)ye3125/2
END /CIRMIR
DRAW /CIRMIR
DRAW /MIRX(CIRMIR)
DRAW /MIRY(CIRMIR)
DRAW /MIRXY(CIRMIR)
VIEW /

ORIGIN/ 37597875
END /CIRTOP

DRAW /CIRTOP

DRAW /MIRY(CIRTOP)
VIEW /

ORIGIN/ 4475964875

CIRCLE/1e5929¢3125/2
END /CIRSID
DRAW /CIRSID
DRAW ° /MIRX{CIRSID)
VIEW /
ORIGIN/2.61592.5
LN /2037591e7509DXy3875
ARC /e125

LN /DY:2.5
ARC /125




¥

LN /DX’”4.
ARC /e125
LN /DY 9=2e5
ARC /e125
LN /DXye125
CTRLN »LN /26¢67592e259DX92e5
CTRLN LN /2¢75936259DX9245
CTRLN sLN /3625924 T759DX9205
CTRLN oLN /3¢2593eT759DX92e5
END /BOX
DRAW /BOX
BOXCIR= VIEW /
ORIGIN/3e7594¢125

CIRCLE/1e259e594152/2
CIRCLE/Z.ZS’.S’.ISZ/Z
CIRCLE/3e259e596152/2

LN /1e259¢759DY9=0e 75

LN /20259 T759DY9=e 75

LN /3e¢259¢759DY9=e 75

END /BOXCIR

DRAW /BOXCIR

DRAW /MIRY(BOXCIR)
BIXSIR= VIEW /

ORIGIN/3e7593875

LFTRI

L2
L3

L4
L5
L6

CIRCLE/«T759¢594152/2
CIRCLE/le759¢590152/2
CIRCLE/2¢759e590152/2

LN /eT59eT759DY9=e 75
LN /1eT59e¢T759DY9=e 75
LN /2¢T7T59e¢759DY9=e 75
END /BIXSIR
DRAW /BIXSIR
DRAW /MIRY(BIXSIR)

= VIEW /
ORIGIN/3e3759543845

=CTRLN sLN /0909DX9le2

=CTRLN »LN /1909ATANGLy120,TILLXy=e173

CONSTRyLN /1909ATANGL 9320, TILLY 9=l
LN /09=e29DYye4
LN /05"02’0Y904
CR /0909e164/2
CR /e5909e164/2
CR /1909e164/2

=CONSTRy LN /-o570,ATANGL,60,TILLY,7.5

=CONSTRsLN /0909 ATANGLy 609 TILLY 3765

aCONSTRy LN /5909 ATANGLy 60 TILLY 9745
CR J(POINT/XLARGEy INTOFgL3yL4)yelb4/2
CR /(POINT/XLARGE g INTOF4L34L5)9elb4/2
CR /{POINT/XLARGEy INTOF9yL39L6)yel64/2
CR /09SQRT(3)9el164/2

CONSTRyLN J({POINT/XLARGEy INTOF yL3y04 ) ATANGL ¢ $

30y TILLXye423
LN /PPPyATANGL 2109 TILL Xy e047
CONSTRs LN /(POINT/XLARGE y INTOF4L34yL5)yATANGLy S

309TILLXye673




LFFIN=

RGTRI

L7
L8

L9
L10
L1l

L12
L13

RGFIN

LN /PPPyATANGL9210,TILLXye327

CONSTRsLN /(POINT/XLARGEy INTOF4L3yL6)9ATANGL»S
309 TILLX9e923

LN /PPPyATANGL 92105 TILL Xy o547

END /LFTRI

DRAW /LFTRI

DRAW /MIRX(LFTRI)

VIEW /

ORIGIN/ 26159205

LN /e595651T9DX9264325

ARC /125

LN /PPPyATANGL 9120, TILLXy1le5

ARC /el25

LN /PPPyATANGL 9240, TILLY 56517

ARC /e125

LN /DX9e55

LN /1e¢33396e0179DX9e 7345

ARC /e25

LN /PPPyATANGLy1209TILLXy1le5

ARC /e25

LN /PPP+sATANGL9240,TILLY 60017

ARC /e25

LN /DX9¢4005

END /LFFIN

DRAW /LFFIN
= VIEW /

ORIGIN/ 56821359575
=CTRLN sLN /0909 ATANGL 9309 TILLYylel
=CTRLN LN /SQRT(3)91le29DY9=1e2

CR /0909082
= LN /e33259e4239ATANGL9300,TILLXye5325

CR /(POINT/XLARGEy INTOF4L79L9)4.082
= LN /eT659e6T39ATANGL9300sTILLXy 965

CR /(POINT/XLARGE,) INTOF4L749L10)y.082
= LN /16197598239y ATANGL 9300, TILLX9y1e3975

CR /(POINT/XLARGE) INTOFyL74L11)y.082

CR /(POINT/XLARGEy INTOFyL74L8)ye082
= LN /SQRT(3)=e29e59yDXye 4

CR /(POINT/XLARGE 9 INTOF4L89L12)y6082
= LN /SQRT(3)=e2909DX9e 4

CR /(POINT/XLARGEy INTOF4L84L13)y082

END /RGTRI

DRAW /RGTRI

DRAW /MIRY(RGTRI)
= VIEW / )

ORIGIN/2¢61552¢5

LN /66392T96e54+¢25/SIND(60) yATANGL 930+ $

TILLX9 86375

ARC /125

LN /DY 9—2.865

ARC /125

LN /PPPyATANGL 91509 TILLY 9665

ARC /125

LN /PPPsATANGL 30, TILLX9663927

LN /T7e259e3575%SIND(30)/COSD(30)+6+598




ARC
LN

ARC
LN
ARC
LN
END
DRAW
FINI/

]

ATANGL 30 TILLXy 7875
/25

/PPPyATANGL270,TILLY S
«25%C0OSD(30)/SIND(30)+54.5
/e25
/PPPyATANGL 9150, TILLX 968927
/e25
/PPPyATANGL 30, TILLXy7.2500
/RGFIN

/RGFIN
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$$PLATE 20 BAR GRAPH USING TWO MACROS
CALL/REFAXy s XLEN=T 99 YLEN=5, 9 XUN=0y 9 YUN=65-90R=PT/2e591 45
ALPHAP/(e29¢29¢1690)9(0y=e250,0)
NOTE/e5594¢95,dTOTAL BACHELOR DEGREES AND DEGREESQ,$
AdIN SCIENCE AND ENGINEERING@
CALL/RECTy,XzoZS,,Y=1o87,,0RX=.3759,0PT=0,,F=.199N=3,9LIT=81873
CALL/RECT99Y=1e85990RX=1e12599LIT=a185a
CALL/RECT99Y=1026990RX31087599LIT=81263

CALL/RECT 99Y=1e36990RX=26625y9LIT=a1360a
CALL/RECT,,Y=2.72,,0RX=3.375,,LIT=82723

CALL/RECT y9Y=46e34990RX=441259yLIT=0434d
CALL/RECT,,Y=3.32,,DRX=4.875,,LIT=83328
CALL/RECT99Y¥=2e939 9yORX=5462599LIT=22930
CALL/RECT99Y¥=3e11y9y0RX=6637599LIT=a3110
CALL/RECT,9Y=0619QDRx=60625990PT=199N=299LIT=3613
CALL/RECT9y9Y=e53990RX=5¢87599LIT=d532
CALL/RECTy1Y=eb68990RX=54125yyLIT=068a
CALL/RECT99Y=1609990RX=4e37599N=3,,LIT=a1092
CALL/RECT,,Y=.66,,0RX=3.625,,N=2,,LIT=8666
CALL/RECT99Y=e15990RX=26875y9LIT=0153
CALL/RECTy9sY=e3990RX=2.12549LIT=2303
CALL/RECTysY=e37990RX=1e37599LIT=a37d
CALL/RECTy9Y=e36990RX=e62599LI1T=23643
ALPHAP/(elyel9e0840)y(0,0490,0)

NOTE/-«3909a2 0@

NOTE/=«39192100a

NOTE/=e39292200a

NOTE/=¢393y23000

NOTE/=¢394+2400a

NOTE/=«3+95y25004a

NOTE/e359=e192d19402

NOTE/lely=c 19219423

NOTE/1e859=e19yd1944d

NOTE/2¢69=¢ 19219463

NOTE/3¢359-019219480

NOTE/4el9=e19a1950d

NOTE/4e859=¢1921952

NOTE/5e69=¢ 19219543

NOTE/6¢359=e19219560

ORIGIN/2¢59501

CALL/RECT,,Y=.2,,DRX=.625,,N=0
ALPHAP/(elyel9+0890)y(09y=e190,0)
NOTE/«859¢1yaBACHELOR DEGREES IN SCIENCEQ,$

aAND ENGINEERINGy IN THOUSANDSa

ORIGIN/2¢595¢5

CALL/RECT»,0PT=9)

NOTE/eB8590 l9y@TOTAL BACHELOR DEGREESy IN THOUSANDS@
FINI/
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REFAX=MACRO/XLENsYLEN2XUNy YUN
DEFPT/0R

XYZ=VIEW/

ORIGIN/OR

XNOTCH=0

YNOTCH=0

LN/DYsYLEN
LN/DYy=YLEN
LN/DX 9 XLEN
LN/DXy=XLEN

LOOPST/

IF(YUN)2y2y1

1) YNOTCH=YNOTCH+YUN
LN/OsYNOTCHyDXyYUN/S
IF(YNOTCH=YLEN) 19292
2) IF(XUN)4y4,43

3) XNOTCH=XNOTCH+XUN
LN/XNOTCH»09DY9=XUN/5
IF (XNOTCH=XLEN) 39494
4) LOOPND

END/XYZ

DRAW/XYZ

_ TERMAC/




1967 SUMMER INSTITUTE

RECT=MACRO/ORX 9 X9YsOPTyNyF
DEFLT/LIT
ABC=VIEW/
REFSYS/0ORX=X/240
LN/DY,Y
LN/ DX X
LN/DY =Y
LMN/DXy=X
END/ABC
DRAW/ABC
ALPHAP/ (FyFye8%F,0),(0,0,0,0)
LOOPST/
IF(N)999,0
0) NOTE/X/2=eB8%F*(N=1)/2yY+FoLIT
9) IF(OPT)494,41
1) IF(OPT~1)49293
2) HATCHP/0y.05,040
HATCH/ABC
JUMPTO/4
3) IF(OPT=2) 49546
5) HATCHP/45,405,0,0
HATCH/ABC
~. JUMPTO/ 4
6) IF(OPT=3)44T794
7) HATCHP/904.05,40,40
HATCH/ABC
4) LOOPND
REFSYS/NOMORE
TERMAC/

e
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$$ PLATE 21 CONTINUOUS PATH MILLING
BOX = VIEW /
CALL/FRAMEL, ’X=10”Y=605’ ,0RX=.5,,ORY=.5
END /BOX
DRAW /BOX

ALPHAP/( ¢29¢2909=0¢2)9(09040,270)
TITLE /14592.59ydPLATE 213

ORIGIN/Be699665
FRAMEl1 = VIEW /
P17 = PT /"405’-1069
P18 = PT /=3¢ 7591
P19 = PT /-3e259=1.625
P20 = PT /=2¢T759=1e625
PO = PT /=1y-1
L3 = LN /POyDX9y=3e5
ARC /eT75
LN /DY y=2.75
ARC  /=3e¢75y=3.759.75,180,135 }
; Pl = PT /PPP
i LN /POyDYy=1e75
P4 = PT /PPP
ARC /=1eT59=2e¢T759075909-90
P2 = PT /PPP
L1 =CONSTRyLN /P29yDXy-1
) L2 =CONSTRy LN JP1yATANGL 45y LENGTH,2
P3 = PT /JINTOF,L)yL2
LN /P1yP3
ARC /e25
LN /P34P2
END /FRAME1]
DRAW /FRAME1
ORIGIN/Be699645
CONCIR = VIEW /
cC5 =C0NSTR’CIRCLE/-3o751-1075’o125
Cé =CONSTR’CIRCLE/-3.75’—2o75’o125
C7 =CUNSTR’CIRCLE/-3o251-1.75’o125
c8 =CUNSTR’CIRCLF/’3‘251—2.75’o125
c9 =CONSTR’CIRCLE/—2o75’—2o75’o125
C1l0 =C0NSTR’CIRCLE/-Z.75’-1o7510125
P5 = PT /~3e4BT759=2e25
P6 = PT /"20625’-2025
LN /P54sRIGHT» TANTO, C6H
ARC /125
LN /RIGHT’TANTO’C6’RIGHT,TANTU’C7
ARC /o125
LN /RIGHT,TANTD,C79RIGHT,TANTU,CS
ARC /e125
LN /~3.875¢9~1s754P5
LN’ /P6yLEFTyTANTO, CO
ARC /e125
) . LN JLEFTy TANTOyC9yLEFT»TANTOD,C8

ARC /e125




CTRLN

CTRLN

CTRLN

CTRLN

CTRLN

CTRLN

LN /LEFTyTANTO,C8,LEFT,TANTO,C10
ARC /e¢125

LN /=2¢6259=1675,P6
CIRCLE/=1¢759=2.754.187
CIRCLE/=3.759=3.759.187
PT /"’40759"2075
s LN /P11,DXy4

PT /=4¢0629-3.75
s LN /P12:DXyeb24

PT /=49=1e75
s LN /P134DXy1e5

PT /=3¢ T759=e 75
s LN /Pl44DY -4

PT /=2e¢759~1e5
s LN /P15,DYy=1e5

PT /~1eT759=20438
s LN /P1l6yDYy—e 624

CTRLN,yLN /~3¢259=1e¢59DY9~1e5

END / CONCIR

DRAW /CONCIR

DIMST /YLARGEy XCOMPyL3y.5

DIMP /e539el91y1

MASK /aPD3TNa

DIM /P17,P18

DIMST /YLARGE, XCOMPyL3ye5

DIMP /e59e19292

DIM /P19,P20

DIMST /YLARGE,XCOMPyL3,4.25

DIMNN /P184P19

DIMST /YLARGEyXCOMP,L3,1

DIMP /e535el91,1

DIM /L3

ALPHAP/(.].’.].’.].,O),(09"‘029090)

NOTE /=1e754+(SQRT(2}/2)%e18T79=2.75=-(SORT(2)/2)%.1R7,¢
e759—e759@¢312 DIAe X 060 DP TYP®y@2 PLACES?
FINI /
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END PREPROCESSOR
SPECIFICATION SECTION

MACHINE SECTION
END PHASE 1
PHASE2 SECTION

END PHASE2
AUTOSPQT-TAPE~O-MATIC POST PROCESSOR

PART NUMBER- , NAME
FLANGE PLATE 5 MIAMI-DADE JUNIO
TP(4.575,-5.077) $ MAXIMUM TABLE PO
00 1%=-00575%+01077 SET POINT
002 START

FEED RATE 05.0 IN/MIN

DRILL CHANGE TOOL,TOOL NO, 0625

00 4X+0 3437%-02000 DEPTH 0.5000
00 5%+0 2000%-00562
00 6X+00562%-0 2000
00 7%+02000%-03437

FEED RATE 05,0 IN/MIN
X008 DRILL CHANGE TOOL,TOOL NO, 1250
009X+03126X~-00873 DEPTH 0.5000
010%+00873%-00873
011%+00873%-03126
012%+03126X-03126

FEED RATE 05.0 IN/MIN
X013 DRILL CHANGE TOOL,TOOL NO. 1875
0 1 4X+0 2000X~0 2000 DEPTH 0.5000
Xs/015  STOP
FINI POST PROCESSOR

TOTAL PRODUCTION TIME 001,2

0001
0002




001%000575%001077%
=002%
oo4x803437%002000%
005%002000%000562%
006%000562%0502000+ |
007%802000%0034374

X008 % 1
009%003126%000873 4
010%8500873%000873 %
011%000873%003126%
012%003126%003126%
X013%
014%002000%002000%
X1015%

TAPE, OUTPUT FROM AUTOSPOT II ACCORDING TO 1620 CHARACTERS




zEERRESEEERELE

=00575
&03437

&03126
&00873
&00873
&03126

&01077

=02000

~03437

-00873
-00873
=03126

FRIDEN FLEXOWRITER INTERPRETATION OF TAPE

OUTPUT FROM AUTOSPOT II OUTHEUT
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1967 SUMMER INSTITUTE
MIAMI-DADE JUNIOR COLLEGE
COGO

Exercise 1

Write a COGO program using Sketch 21 to determine the
following:

1. Find the coordinates, relative to the origin,
of the centers of the arcs and circles,
2. Plot the centers found in 'l'.

Exercise 2

Write a COGO program using the COGO Sketch to determine 1
the following:

1. The distance from the nose of the median to
the intersection of the center lines of Road A
and Street 1,
2. The distance and offset measured along and from
‘ the center line of Road A of the PC, PRC and PT
) of the median,
/ 3. The center coordinates of the reverse curve and
the area of the median from the nose to the PT,
4. The coordinates of:

A. PC and PT of all R/W arcs,
B. The center of all R/W arcs.

P
|
t Exercise 3

Write a COGO program using the COGO Sketch and any data
from Exercise 2 to determine the following:
1. The distance from the NW corner of the traffic

l island in Street 1 to the intersection of the

center lines of Street 1 and Road A,

2. Center coordinates of the arc of the traffic
island,

3. The tangent and deflection angle of the curve
that forms the S. R/N line of Road A,

4. Assume the P.C. of the median is at Station
9 + 00.00; find the Station at the PRC and PT
of the median.

Exercise 4

Write a COGO program to plot the COGO sketch.
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