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Have you examcned .
PROBLEMS IN
ENGINEERING DRAWING

=== SERIES [
A.S. LEVENS - and A. E. EDSTROM

Associate Professor of Mechanical Engineering ; . Lecturer in Mechanical Engineering
University of California University of California

77 pages, 8 x 11, 52 plates. $2.50

This distinctive set of engineering drawing problems, keyed to Thomas E. French’s Engineering
Drawing, Sixth Edition, consists of 52 drawing plates printed on vellum, together with about 25 pages
of explanatory material, such as assignment sheets and instructions for the completion of each plate.

The primary purpose of the book is to provld,e /m a minimum number of plates, sufficient practice
to enable the student to master the techmqqes ‘of drawing in accordance with practice established by
the American Standards Association.

Nore‘worrhy Features

@ The sequence of sheets which follows those of lettermg mcludes - sheets on conventional practices employ the most recent recom-

(1) problems relating to useful geometric constructions, (2) prob- "mendations of the American Standards Association. The sheets on
lems that afford an opportunity to develop the student’s ablhty to - dimensioning include typical exercises and, in addition, problems
visualize and to think in three dimensions, and (3) translation relating to the dimensioning of pictorial drawings.

exercises—from pictorials to orthographic drawings, and from.the ‘

latter to pictorial drawings—in order to build confidence-in an @ This set of drawing problems, having been thoroughly tested in

understanding of the fundamentals of projection. i the classroom, successfully meets the needs of the student in
engineering drawing. The sequence of problems in each classifica-
tion (i:e., orthographic projection, isometric drawing, oblique

@ Sketching is stressed, since mdustry continues to make consider- drawing, etc.) provides a range from the elementary to the more

able use of isometric and obhque drawings as an ald in mterpret:ng difficult and was.found to be effective in the training of hundreds

orthographic drawings. - S 4 : . of drafting and design personnel for war industries. Furthermore._

“:- this arrangement of problems enables the instructor to maksa

@ Studies in auxiliary views, sections, conventional practices, and selection consistent with the training and-industrial experigage of
dimensioning follow the work in isometrics and obliques. Problem his students.

Send for a.copy on approval

McGRAW-HILL BOOK COMPANY, Inc.

330 West 42nd Street , ' | ~ New York 18, N. Y.




JOURNAL OF ENGINEERING DRAWING

PUBLISHED IN THE INTEREST OF TEACHERS OF ENGINEERING DRAWING
- AND RELATED SUBJECTS

VOL. 10, NO. 2 MAY, 1946 ' SERIES NO. 29

CONTENTS

TRIMETRIC PROJECTION THEORY: By Professor He E. Grant, The
University of Wisconsin in Milwauke€s « « o o o o o o o » « +» Page 3

THE EDITOR'S PAGE o o o ¢ ¢ s o o o & ® & 0 ° @ & & 8 e 8 e & e @ Page 4
S.P.E.E. DRAWING DIVISION SUMMER SCHOOL PROGRAM + o o o o s o o o Page 5
REGISTRATION BLANEK FOR S.P.E.E. DRAWING SUMMER SCHOOL o o« o o o« & Page 11

AXONOMETRIC PICTURES: By Professor E. J. Nystron, Technical
University, Helsinki, Finland. « « o o o o & ® & ® s e s s s Page 12

CHECKING DRAWINGS: By H. H. Katz, Engineer, Republic Aviation
Corpora‘tion-g-.---...-..-.-.......--.Pagelﬁ

DRAWING IN MACHINE DESIGN: By Professor Venton L. Doughtie, The
UniverSitYOfTeant ® e s o o o e e 8 8 o 0 & 8 s e s » ooPagel7

PROJECTIONSI Currenf Events o o o o ® & o ° .8 + 5 8 & 8 8 @ & @ P&ge 24

BIBLIOGRAPHY COMMITTEE REPORT: By Professor H. H. Fenwick,
Chairman, University of Louisville « o « o s o o« o o « + + o+ Page 25

RETIATIONSHIP OF ENGINEERING DRAWING COURSES: By Professor Je Ge
McGuire, The Agricultural and Mechanical College of Texas. . Page 27

Annual Subscription Price, $1.00.

PUBLISHED IN FEBRUARY, MAY, AND NOVEMBER BY
THE DIVISION OF ENGINEERING DRAWING AND DESCRIPTIVE GEOMETRY OF THE
- SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION

PUBLICATION COMMITTEE

W. E. Street-Editor J. N. Arnold-Advertising J. N. Wood-Circulation & Treas.
Agricultural and Mechanical Purdue University Kansas State College
College of Texas Lafayette, Ind. Manhattan, Kansas

College Station, Texas e



COPYRIGHT 1945
BY H.E.GRANT

ANGLE SURFACE AYZ
MAKES WITH PICTURE PLANE—

SEMI-CIRCLE
Used to obtain Ar

ARC OF ROTATION

PROJECTORS ARE
PERPENDICULAR
TO PICTURE PLANE

D NE
picTURE pLA Je_

ISOMETRIC: © =@ = 30°
DIMETRIC: © = @ (no? equal to 30% but less than 45°).
TRIMETRIC: O not equal fo @ (6 + @ = less than 90°).

FIG. |
AXONOMETRIC PROJECTION STEP DIRECTIONS
Choose angles of axes.
Choose pornt X.
Draw TL. line XZ L to AY,
Draw TL. line ZY £ to AX.
Draw TL. line XY £ fo AZ.
Drow semicircles.
Locate Ar (AX and AZ extended)
Mark full scales on sides of rit ds. Y, |
Draw foreshorfened scales on :
axes AX, AY and AZ.
10 Oraw trimetric scale (fig. 5).

T.L.=TRUE LENGTH

VENOORLN—

FIG. 4
OBTAINING THE FORESHORTENED SCALES OF AXES

T.L. LINES PLANE
PARALLEL TO
« PICTURE PLANE

. AT
15° > 330 15°
(@) I 2 b A o
FIG. 2 2 (o) - TRIMETRIC SCALE
| Ly May be made on brisfol board
FINDING TRUE LENGTH LINES Angles may be reversed—see(b) o or Belii. But el on under, .. W]

ON FACES OF ENCLOSING BOX gide of trensparent maferial,

@ © Obtain scales from axes AX,AY g
=" ond AZ. : 5
5 43: j,]%r o 2 T tah b
30 N 15°%
S NG T N FIG. 5
(0) MAKING OF TRIMETRIC SCALE
FIG. 7
COMMONLY CHOSEN ANGLES
_# N AXIS OF CYLINDER
90 o
STEP DIRECTIONS y .
| Locate center of ellipse. Z
2 Oraw cenferlines. MAJOR AXIS
3 éacafe quadrant points M\NMO,R gz_ grlaLIA#;EI'.sE
4 Draw sioes of enclosing parallelogrom.
5 Oraw axis of cylinder: e OF CYLINOER
6 Draw major axis L fo step 5.
7 Locate ends of major axis R and 5.
B Locale additional points on ellipse.
* --‘ ' .
DIRECTION OF T.L. LINES ; l \
XZ 1 AY AXI5 OF i - AXIS OF
XY L AZ CYLINDER o CYLINDER
YZ L AX g (] \_
f M:Jon AXIS
RS = TRUE DIAMETER OF CIRCLE OF ELLIPSE
90° TO AXIS
FIG. 3 RORBEL ELUPSE;‘G " OF CYLINDER
ROTATION TO FIND TRUE LENGTHS OF AXES . .
AND FORESHORTENED SCALES ELLIPSE CONSTRUCTION
Commercial ellipse guides may be used to A Brifish concern mo.fres a frf'_mefric sc_afe
draw elljpses if 1he angles that the faces make TRIM ETRIC PROJECTION somewhat similar to fig. 5 which contains T— I
with the picture plane are first obtained (Fig. 4). Theory scales for three combinations of 6 and .




Drawing teachers in high schools and colleges, the Advertising Manager, the Cir-
culation Manager and Treasurer, and the many contributors as well as the advertising
companies are to be highly commended for thelir assistance in making 1t possible for
the Journal of Engineering Drawing to enjoy something 1ike a 33 1/3% increase in sub-
scribers during the past two years. The editor desires to express sincere appreciation

.

for the wholehearted cooperation of everyone who has had a part in this undertaking
and the joy of seelng a growth in circulation is indeed consoling pay. Wishing for the

Publication Committee for 1946-47 increased support and success.
* %k k X %k

Please send in your REGISTRATION form
found on Page 11 before June 10, 1948. En-
rollment will be limited because of hous-
ing facilities and other unavoidable
~ causes. Therefore, 1t 1s urgent that you

Register at the earliest possible date.

* k %k X %

Professor A. C. Gullikson, Engineer-
ing Drawing Department, The University of
Washington kindly furnished the picture
for the front cover of this issue of the
Journal.

Send a photograph or glossy print of
your most attractive building or drafting
room to the editor as it is planned to
run a picture from a different institution
on the front cover of each issue of the
magazine.

* ok K ¥ k

Professor H. E. Grant has' demon-
gtrated ability to show a great deal of
valuable information on TRIMETRIC PROJEC-
TION THEORY well executed on the opposite

page.
* k% %k % %

Professors Rising and Hoelscher and
thelr commitee have worked up a well
balanced Drawing Summer School Program.
Attendance at this School affords an Op-
portunity to study latest and best methods
of teaching Drawing, and an opportunity to
renew old friendships and meet new people.
Have you examined the program in detall?
The best drawing talent in America will
appear on thls program.

International understanding that 1s
go fundamental in our world of today 1s
certainly being contributed to by Profes-
gor Nystron, Technical University, Hel-
sinki, Finland. You will want to read his
paper on Page 12 on "Axonometric Pictures'

% ok K ok ok

*Checking Drawings" 1s a very impor-
tant subject not only to drawlng
teachers, but to engineers and draftsmen
in industry. Engineer Katz has presented
this subject in the light of valuable ex-
perience galned as an Alrcraft drawing
teacher, draftsman, and engineer with
geveral leading Aircraft companies.

* %k X ¥ X%

"prawing In Machine Design® by Pro-
fessor Doughtlie contains a lot of food
for thought. It would be well to read his
paper more than once. He has placed em-
phasis where it belongs with his advice
to all engineering teachers which states,
"pPeachers of students, after the comple-
tion of the drawing course, should insist
upon the continued use of the principles
learned in the drawing course so that the

-student will obtaln practice.”

* ok % k Xk

Have you checked your library list
against the books and magazine articles
given in the "Bibliography Committee Re-
port® by Professor Fenwick and his cOm-
mi ttee?

EEEE

The integration of drawing courses
with each other and with a well balanced
engineering program is a timely subject
Ehat Erofessor McGuire studied with in-

erest.
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PROGRAM
S.P.E.E. DRAWING DIVISION

SUMMER SCHOOL
Washington University, 8t. Louis, Mo.
June 18 - 28 inclusive
(As of February 15, 1946)

Director of the School -- Dean Alexander S. Langsdorf,
Washington University

Chairmen of the Faculty - R. P.! Hoelscher, University of
Illinois

Secretary of the School - R. W. Bockhorst, Washington
University

Editor Summer School Proceedings - H. M. MeCully,
Carnegie Institute of Technology

Chairman Drawing Division - Justus Rising, Purdue
University

Chairmen of Reporting Committees -

No. 1. Industrial Requirements of College Drawing
W. W. Preston, University of Alberta

No. 2. Beginning Drawing Course Content

A+ B. Wood, University of Tennessee

No. 3. Descriptive Geometry Course Content
C. L. Brattin, Michigan State College

No. 4. Teaching Methods
J. Lawrence Hill, University of Rochester

No. 5. Organization and Administration of Drawing
Department

R. F. Paffenbarger, Ohic State University

No. 6. Examinations
B. C. Kent, University of Maine

No. 7. Visual Aids ;
G+ He Brock, A. & M. College of Texas

No. 8. Advanced Courses and Graduate Study in
Graphics
John T. Rule, Massaehugetts Institute of
Technology

TUESDAY - JUNE 18, 1946
1:00 p.m. - Registration

3:00 p.m. - Address of Welcome

Professor Alexander §. Langsdorf, Dean of
the Schools of, Engineering and Architecture,
Washington Uinversity

Response for the Drawing Division
Professor Justus Rising, Purdue University

Chairmen of the Drawing Division

(*See page 9 for Conventi~m Program June 20 through June 23, 1946)

WEDNESDAY - JUNE 19, 1946

Theme: What Training in Graphics does Industry Require
’ of College Men.
8:00 asm. - The Machine Industry
Speaker - Mr. G. E. Burks, Chief Engineer
Ceterpillar Tractor Company
Discussion - Professor John M. Russ, Iowa
State University
9:30 a.m. - The Electrical Industry

Speaker - Mr. F. C. Linn, General
Electric Company

Discussion - Mr. G. A, Waters, Wagner
Electric Company
1:30 pum. - The Construction Industry

Speaker - Mr. R. E. Salveter, Woerman
Construction Co. St. Louis, Mo,

Discussion - Mr. A. P. Greensfelder,
Fruin-Colnon Construction
Co., St. Louis, Mo.
3:00 p.m. - The Aircraft Industry

Speaker - Mr. Frank H. Rogan, Chief
Draftsman Beech Aircraft Corp.

Discussion - Mr. B. D. Washburn, Washing-
ton University
71400 pm. - Informal Dinner
Speaker - Dean H. P. Hammond, Pennsyl-

vania State College
*MONDAY - JUNE 24, 1946

Course Content in Drawing and Descriptive
Geometry

Theme ¢

8:00 asm. - Objectives and Philosophy of Engineering
Drawing i

Speaker - Professor F. E. Giesecke,
Texas A. & M. College

Discussion - Professor W. W. Preston,
University of Alberta

9:30 a.n. - Developing Drawing Course Content

Speaker - Professor H. L. Henry, I1li-
nois Institute of Technology

Discussion - Professor E. C. Webb, Pur-
due University Extension
Division

(Continued on page 7)



BLUEPRINT | %,
LANGUAGE |

THE
AR BLUEPRINT
LANGUAGE

By Henry C. Spencer, Chairman of the Technical

Drawing Dept., Illinois Institute of Technology, and

H. E. Grani‘. Assistant Professor of Engineering
Drawing, University of Wisconsin

This new combination text and workbook provides an
unusually complete and realistic training in the essen-
tials of blueprint reading for the machine industries.
Over 100 major industrial companies have cooperated
with the authors in the development of problems and
illustrative material toward making The Blueprint
Language meet the practical requirements of industry.
Emphasis is placed on the visualization of machine
parts and their uses. The book contains extensive
chapters on shape description, including views of ob-
jects; normal, inclined, oblique, and. cylindrical sur-
faces and edges; and sectional and auxiliary views.

There is a whole section on modern shop processes.

The Blueprint Language is profusely and entirely illustrated with facsimiles of
actual commercial blueprints which cover general principles thoroughly and (frovide
a wide variety of typical industrial %roblems. Pictorial drawings of the production-
illustration type are used liberally throughout. Work sheets are provided for each
blueprint, and problem sheets are given at the end of each chapter. A teacher’s key,
providing solutions for all work sheets, will be available for use with this text.

Summer, 1946. $4.75 (probable)

AIRCRAFT DRAFTING

B}' Hyman H. Kai‘z. Supervisor of Engineering Train-
ing, Republic Aviation Corporation

Written by an “insider”—a design engineer who has worked in a
number of large aircraft companies and has supervised the training
of hundreds of draftsmen for the aircraft industry—this book in-
cludes much practical information useful to the aircraft draftsman
in addition to full training in the essentials of technical drawing
and their application to aircraft. There is, for instance, considerable
aircraft design data, information on lofting technique and processes,
and information on such matters as change groups, bills of materials,
and weight calculations. All the fundamentals of drafting are very
clearly explained and fully illustrated. Wherever possible, illustra-
tions are used in place of lengthy explanations, and the basic topic
of orthographic projection has been presented in color to facilitate
rapid comprehension. Pictorial drawing, now widely used in in-
dustry, and particularly in aircraft design, is stressed. All drafting
fundamentals are specifically applied to aircraft problems. All illus-
trations have been done by skilled draftsmen, experienced in air-

craft design. Summer, 1946. $4.75 (probable)

THE MACMILLAN COMPANY « 60 FIFTH AVENUE

MAKING
PATENT
DRAWINGS

Harry Radzinsky

Patent Attorney

Complete, step-by-step instruc-
tions for making drawings for
all types of patents and trade-
marks according to the special
requirements of the U. S. Patent
Office, Includes much expert ad-
vice on all aspects of patent
drafting. Fully illustrated, $3.00

NEW YORK 11, N. Y.
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(Continued from page §5)

11:00 a.m. - Report of Committee No. 1 - W. W. Preston

1:30 p.m. - Developing Course Content in Descriptive
Geometry

Speaker - Professor F. W, Bubb

Discussion - Professor H. B. Howe,
b Renssalaer Polytechnic
Institute

2:30 p.m. - Navy Requirements in Descriptive Geometry

Speaker - Commander Hugh Eldredge, U. S
Navy (Retired)

Discussion - Lt, Eugene F. Hebrank U.S.
Naval Academy

%:00 p.m. - Standerdizing Nomenclature in Descriptive
Geometry

Speaker - Professor F. W. Porter,
University of Illinois

Discussion - Professor H. C. T. Eggers,
University of Minnesota

TUESDAY - JUNE 25, 1946

Theme: Teaching Methods

8:00 a.m. = The Teacher

Speaker - Professor H. C. Spencer,
I1linois Institute of

Technology

Discussion - Professor J. LawrenceHill
University of Rochester

9:00 a.m. - Teaching Shape Description

Speaker - Professor R« R+ Worsencroft,
University of Wiscomnsin

Discussion - Professor Oliver -Stons,
Case School of Applied
Science

10:00 a.m. - Teaching 'Beginning Dimensioning

Speaker - Professor H. D« Orth, Univer-
sity of Wisconsin

Discussion - Professor J. Gerardi,
University of Detroit

11:00 a.m. - Report of Committee No. 2 - Professor A. B.
Wood University of Tennessee

1:30 p.m. - Teaching Limit Dimensioning

Speaker - Mr. K. T+ Kuck, Chief Engineer
Monarch Hgohine Tool Company

Discussion - Professor V. D. Hales, Fenn
College

2:30 pame - Teaching Shop Processes and Notes
Speaker - Mr. H. C. Hesse, Chief
Engineer Mining Equipment
Company
Discussion - Professor J. G. McGuire,
Texas A. & M. College

3:30 pems - Speed and Quality Incentives

Speaker - Professor F. W. Slantz,
Lafayette College

Discussion - Professor C. C. Perryman,
Texas Technologioal College
WEDNESDAY - JUNE 26, 1946

Organization and Administration of Drawing De-
partment

Theme :

8:00 a.m. - Grading Methods, Standards and Records

Speaker - Professor R. 0. Loving,
'Illinois Institute of
Technology

Discussion - Professor J. J. Heimerich,
University of New Mexico
9:00 a.m. - Granting College Credit for Previous
) Drefting Experience

Speaker - Professor O. A. Olson, Iowa
State College

Disoussion - Professor F. A. Heacock,
Princeton University
10:00 a.m. - Methods of Keeping the Staff Abreast of the
Times

Speaker - Professor W. E. Street, Texas
A. & M. College

Discussion - Professor H. H. Fenwick,
University of Louisville

11:00 a.m. - Report of Committee No. & - Professor C. L.
Brattin Michigan State College

'Afternoon Session

Theme: Exeminations

{ 1230 pems ~ Fundamental Philosophy of Examinations

Bpeaker - K. W. Vaughn, Carnegie Foun-
dation for the Advancement of
Teaching

Discussion ~ Fe A.|Russell, University
of Kansas
2130 psms -~ Method of Construecting Various Types of
Examinations

8peaker - Professor R. F. Schuck,.
University of Minnesota

Discussion - Professor M. R. Graney,
Purdue University

3:30 pemes - Determining Validity and Reliability of
Examinations

Speaker - Professor C. V. Mann, Missouri
School of Mines

Disoussion - Professor J. N. Arnold,
Purdue University

4:30 pem. - Report of Committee No. 4 - Professor Je
Lawrence Hill University of Rochester
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THURSDAY - JUNE 27, 1946

Theme: Physical Plant and Equipment

8:00 a.m. - Physical Plant and Equipment

Speaker - Mr. C. D. Ketchum, Hamilton
Manufacturing Co. Two Rivers
Wisconsin

Discussion - Professor H. S. Weber,
Georgia School of Tech-
nology

9:00 a.m. - Optical Gaging Methods

Speeker - Mr. Leon Fuller, Jones &
Lamson Mhohigg;gé. Springfield,
Vermont

Discussion - Mr. A. Burgess Washington
University

10:00 a.m. - Reproduction Methods, in the Modern Drafting
Room ’

Speaker - R. E. Farnham, General
Elgotric Co.

Discussion - Professor L. E. Nollau,
University of Kentucky

11:00 a.m. - Report of Gommittee No, 5 - Professor R. F,
Paffenbarger Ohio State University

Afternoon| Session

Theme: Visual Aid to Learning

1:30 p.m. - Projection Methods and Material for Visual
" Aids

Speaker - Professor I. C. Boerlin,
Pennsylvania State College

Discussion - Professor L. 0. Johnson,
New York University

2330 p.m. - Non-projective Methods and Materials for
Visual Aids

Speaker - Professor W. W. Turner,
University of Notre Deme

Discussion - Professor Q. L. Lock, Rose
Polytechnic Institute

3130 pem. - Models for Teaching Drawing and Descriptive
Geometry

Speaker - Professor C. E. Rowe, Univer-
sity of Texas

Discussion - Professor N. D. Thomas,
Ohio University

4130 p.m. - Report of Committee No. 6 - Professor B. (.
Kent University of Maine

7:00 p.m. - Dinner Meeting

Bpeaker - Professor F. G. Highee, Iowa
University

FRIDAY - JUNE 28, 1946

Theme: GCourses in Advanced Graphics

8100 awm. -~ Aircraft Drafting

Speaker - Professor D. W. Dutton,
Georgia, School of Technology

Discussion - Professor J. C. Elotz,
University of Tulsa

9100 a.ms - Nomography at the Undergraduate Level
Bpeaker - Professor P. Douglas Adams,
Massachusetts Institute of
Technology
Discussion - Professor W. H. Burrows,

Georgia School of Tech-
nology

10:00 a.m. - Pictorielj Drawing (Production Illustration)
l. Uses in Industry

Speaker - Professor C. H. Springer,
University of Illinois

Discussion - Professor R. T. North-
rup, Wayne University

2. Teaching Methods and Special Equip-
ment

Speaker - Professor 0. W. Potter,
University of Minnesota

Discussion - Mr. G. W. Kadel, In-
dustrial Artist

11:00 a.me - Report of Committee Wo. 7 - Mr. G. H. Brock
A, & M. College of Texas

Afternoon Session

1130 p.ms - Need for Graduate Study in Graphics

Speaker” - Professor A. B. MAys, Unlver—
! sity of Illinois ;

Discussion - Professor E. L. Williams,
Texas A. & M. College
(Concluded on page 9)
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(Continued from page 8)

2330 p.m. - Requirements for a Graduate Major in 4:30 pwm. = Report of Committee No. 8 - Professor John
" Graphios T. Rule Massachusetts Institute of Tech-

nology

Speaker - A. S. Levens, University of
California

Discussion - Professor John T. Rule, EXHIBITS

Massachusetts Institute of’

Technology
Foreign Drawings - Professor H. E. Grent, Chairman

[University of Wi .
3:30 p.m. - Courses in Advanced Descriptive Geometry l ¥ of Wisdonsin

Speaker - Professor F. M. Warner, Uni-
'versity of Washington Seattle

Student Work end Course Material - Professor R. F. Faf-
fenbarger, Chairman
Ohic State University

Discussion - Professor W. H. Roever,
Washington University
St.Louis

Visual Aid Materials and Sources of Materials - Profes-
sor C. H. Ransdell, Chairman Texas A. & M. College

CONVENTION PROGRAM

Thursday, June 20 through Sunday, June 23, 1'946
Convention Sessions
(Times to be announced in S.P.E.E. Program)

Justus Rising, Chairmen, Purdue University
J. Lawrenoce Hill,{Secretary, University of Rochester

I. Joint Meeting Eleotrical Engineering Division
A. Contributions which adequate training in Engineering Drawing and Descriptive Geometry can make to Electri-
cal Engineering education.
1. W. A. Lewis, Illinois Institute of Technology, for the Electrical Engineering |Division.
2. T. T. Aakhus, University of Nebrasks, for the Drawing Division.
B. Lighting the draft{ng room.
1. R. C. Putnam, General|Electric Company

II. Joint Meeting with Mechanical Engineering Division.
A. Contributions which adequate training in Engineering Drawing and Descriptive Geometry can make to Mechanical
Engineering jeducation.;

1. Speaker for Mechanical Engineering Division
2. C. W. Coppersmith, Case Bohool of Applied 8Science, for the Drawing Division.

B. BScrew Threads for Fastening Devices.
le W. C. Stewart, American Institute of Bolt, Nut and Rivet Manufacturers.

III. Dinner Meeting
Soil Survey by Aerial Photography, D. J. Belcher, :Cornell University

IV. Luncheon
A. Eleotion of Officers
B. Reports of Committees
C. Business

V. Inspection Trips (to be arranged)

A. i MoDonnell: Aireraft Company
B, Emerson Electrical Company
C. Commonwealth Steel Company

"Gorrection - Professar F. C. Bragg, whose paper on Axonometrio Scales that appeared in the February 1946 issue of
the Journal| of Engineering Drawing from North Carolina State College of Agrioulture and Engineering, has moved
sinoe his paper was sent in and therefore his old address was given. He is now Associate Professor in the En-
gineering Drawing and Mechanics Department of Georgia Tech."



“PLAS-TEN”

PLASTIC TEN INCH

SLIDE RULE
1452 PL.

$850

Price Includes

LEATHER CASE

and

Instruction Book

Out of the plastic world arrives the
full development of fine precision
and smooth operation. Plas-Ten,
the warp resistent plastic ten-inch
slide rule with fully metal bound
indicator is destined to become the
slide rule of slide rules.

A COMPLETE LINE OF DRAFTING AND REPRODUCTION MATERIALS

THE FREDERICK POST CO.

3650 N. AVONDALE AVE. « CHICAGO 18, ILL.

DETROIT-
HOUSTON

MILWAUKEE
LOS ANGELES

CHICAGO

NATION WIDE NETWORK OF POST DEALERS



X
REGISTRATION

S.P.E.E. Drawing Division - SUMMER SCHOOL - June 18-28, 1946.

Name___ ._Date

Title

School

Address Home Telephone

I will| arrive by (train) (auto) at a.m. peme. Date ‘
‘I willvbe_accompanied byl
‘ Pleése reserve a single double__  room iﬁ dormit&ry hotgl : .

from ; . : to _ . .

My cholce of committee assignments in order of preference (1), (2), (3) is as indicated belows

Committee No. 1 - "Industrial Requirements of Gollege Drawing".
Committee No. 2 - "Elementary| Drawing Course Content".

Committee No. MDescriptive Geometry Course ContentM.

T
]

Committee No. 4 - "Teaching Methods".

"O0rganization and Adﬁiniatration of Drawing Departments'.

(o)}
i

Committee No.
Cbmmittee No. 6 - M"Examinations".

_Committee No. 7 - "Standards| and Reproductlan Methods™.

Committee No. 8 - "Visual Aids".
Committee No. 9 - "Advanced Courses and Graduate. Study in Graphics”.

I am enclosing herewﬂth my-check'fof $10.00 for reglstration fee.

(Ma1l registration to Professor R. W. Boeckhorst, Secretary-S.P.E.E. Drawing Summer School,
Washington University, St.Louls, Missouri so as to reach him by June 10, 1946.)
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AXONOMETRIC PICTURES

By
PROFESSOR E. J.

NYSTRON

(Technical University
|HeIsInki, Finland

When representing three-dimensional ob- .
jects on a plane, it seems [quite natural to
claim, that parallel stralght lines even on the
drawing must be parallel stralght lines. This
demand has been observed of old by the Oriental
art and by the Occidental technique in general.
The techniecal drawings are,. for the most part,
if the object which shall be represented 1s not
very large, made by projecting with parallel
rays on the picture plane. Then the demand men-
tloned above 1s reallzed and even the ratio of
straight lines on the plcture 1is the same as in
reality.

For obtalining an intultive pilcture, the
drawing plane must be chosen so that 1t 1s not
'parallel’ to any of the symmetry axes of the
representation objJect or with any other
straight line of speclal Importance. There are,
however, many alternatives in locating 1t.

A parallel-perspective or parallel pro-
jection Is constructed In general by fixing the
pletures of the most important points of the
representation object with the|asslstance of
thelr coordinates, measured from the axis, or
axonometrlically.

In Fig. 1 we see a dimetric projection.

There the so called reduction ratios are 431212, :

~sections the axonometr

The sides of the trace triangle are .
X¥:1ZX:1YZ=2:2:/7. Along these sldes the coordi-

nate planes intersect the drawing plane.

Let us suppose that an orthographic tri-
metric prgjection of an object 1s drawn on any
plane together with 1ts orthographic project-
lons on the coordinate planes. When the co~-
ordinate planes are revolved about their
traces XY, YZ, ZX into the plcture plane, we
recelve thelr "revolved |[projections"; these
are in Fig. 1, in|order to make 1t clearer,
separated from one another with translatlons.
The picture of every point P of the space and
1ts revolved projections P', P" , P” are on
the perpendiculars to the traces.

The question arlses: doesn't this in-
versely lead us to a simple method of drawing
axonometrical plcturest

We take two projections of the represen-
tation object, put them on thé drawing paper
arbitrarlly and draw In both projections
auxiliary lines of any given direction through
all important polints} %y locating thelr inter-

al pleture will Dbe
very easily constructed point by point.

This method 1s described in the textbook
+ by [Professor Schmid, publlished 1n 1912.

In Fig. 2 the method 1s applied in
order to get a dimetrlc axonometrical plc-
ture of a transformator cabin when two
orthographic projections are known. As seen
from Figs. 1 and 2, the only necessary
thing 1s thdt the plctures y’ and y” of,
the y axis have to make an angle of 17°1'.

curiously enough the larger appllca-
tion of the Schmid method was not notlced
until in 1937, when another Viennese, Pro-
fessor Eckhart, began to generalize 1t. He
proved that _% the above|-explained way you
can always an axonome frical pictu re, in
. whatever position the given projection

might be, even when they are drawn in dif-
ferent scales.

Even the directions of the
auxliliary lines can can be chosen arbitrariiy.
And in addition to this Prof. [Eckhart's
studies proved that the glven plctures need
not be orthégraphic projections, nor is it
necessary that they should be drawn on per-

".pendicular planes or on different planes.
Ir they only represent the same object, the
) cture produced throuﬁﬁ—fhis me thod
("Einschneideverfahren will always be a
parallel projection.

‘ The picture is generally oblique-
axonometrical and trimetric, that 1s what
(Continued on page 13)
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(Continued from page 12)
one gets when the representation object 1s pro--
jected with paralled rays intersecting the drawing .

plane obliguely. In locating the given| project- P

lons and 1n choosing the auxiliary lines there 1is

such a freedom that you can always, unless the

scales' are not very different, clearly visuallze P

the shape of the object, which ls the meaning of ‘,//’/
all axonometrical representation.

In Flgs. 3 and 4, we see two appllications of
the Eckhart system. The former shows a wooden
construction, the latter the intersec¢tion of two
circular ecylinders|, i. e., a space curve of fourth
degree (twlsted quartic.).

Fig. 5 shows a cube projected (a) with rays rPd
parallel to some edges and (b) with rays parallel r
to a dlagonal. These projections are not conse-
quently on orthographic planes, nelther are they
in the same scale, but in spite of what 1t has
been possible to derive anaxonometrical plcture of
the cube. If you look at 1t perpendicularily to \\\\
the paper, the cube certainly looks like a little
lengthened vertlcally. But you have to look at
Fig. 5 at a relatively long dlstance 1in the

(Continued on page 15)
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Figure 5

(Continued from page 13)
direction of the projection rays, the inclina-
tlon of which against the paper 1s approxi-
mately, 47°. This direction is indicated in the
figure by an arrow, when the connected trape-
zium 1s revolved about 1ts shortest side per-
pendicularily to the picture plane.

It 1s not particularly difficult to prove
Eckhart's method to be correct. If the coordi-
nate axes which are seen in the revolved pro-
jection are graduated or furnished with equi-
distant scale divisions (0, 1, 2....), the
auxiliary parallel lines drawn through the cor-
responding scale points are intersecting on
points, even they being equidistant and on
three straight lines, that 1s to say on the
plcture axls (Fig. 6). Thils 1s due directly to
the properties of proportionality -and to that
of parallelity of stralght lines. The picture
Ps of a space point P will be found by con-
structing 1ts coordinate paralleleplped. 1Its
edges are even on the plcture parallel with the
axis and thelr lengths are proportional to the
coordinates of the point P. What 1s said above
1s correctly independent of the x, y and z axls
being stralght or oblique angled. Thus 1t 1s
possible to construct the whole demanded pile-
ture point by point and the method leads, per-
formed 1n thls way, to the same as the usual
axonometrical construction, when the parts of
the coordinate broken lines are determined
through scales and scale angles.

y,

Figure 6

%

What 13 said above 1s not, however,
enough for the demanded demonstration, because
you can think that there could be limltatlons
concerning directions or lengths of the units
of the coordinate axls, which of course ought
to be taken into conslderation in making the
plcture. But accordlng to the jwell known
Pohlke theorem the unlts of the axls
08X8, 0SY3, 08Z8 can, in fact, be whatever'you
lilke. Thils possibllity 1s however, excluded
in practice. Thus the Eckhart theorem 1s com-
pletely demonstrated. .

If the drawn picture 1s essentlally obli-
que axonometrical, 1t has a natural effect
only when seen from a given directlion at an
infinite distance. Thils direction can be
found by a geometrical construction. In that
lalmost exclusive case, coming in question,
when the two used projectlons are on ortho-
graphic planes in the same scale, the wanted
direction in the space can be determlined much
more easlly, even without auxiliary lines.
(Soc. Scient. Fenn., Comm. Phys. -Math. |[XI.1l).
(2) L. Eckhart: "Affine Abblldung lund Axono-
metric" (Sitzungsberichte d. Akad. Wiss. Wlen,
Matem. -naturw. Klasse, Abt. IIa, Vol. 146,

p. 51-56) and "Eln neuses Schragrissverfahren"
(0esterreichs hohere Schule, 1937, x). Figs.
3, 4, 5 are from thls publication. Already in
1907 Haeder in his book "Schnellperspektlve
und Einfuhrung in das technlsche Zelichen" had
described a method, which 1s a speclal case of
Eckhart's system, but without argumentation,
considering it to be only approximately

right.
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CHECKING DRAWINGS

H. H. Katz, Englneer
Republic Aviation Corporation

I. Introduction

It has been a recent problem to install a
checklng system in the drafting department of
the New York Engineering Divlision of the Repub-
lic Avliation Corporation. The department con-
sists of a large number of draftsmen divided
into elght component design groups; Wing, Fuse-
lage, Power Plant, Landing Gear, Hydraulles,
Controls, Equipment and Armament. The groups
are engaged in the design, development and pre-
paratlon of subsequent production drawings.

Basically, two types of checking systems
are ugsed in the aircraft industry---the design
group method and the central c¢hecking unit.

In the group method, one or more members
of a deslgn group are chosen to act as checkers
by the group englnser. They are 1lntegral mem-

bers of the group and solely responsible to the |

group engineer.

In the central checking unlt, checkers are
members of a separate group. All drawings to
be checked may come from the deslgn groups to
thls central unit or!the checkers may be as-
signed to work directly in the varlous groups.
Here, the checkers are responsible to the chlef
checker.

The methods of both systems may be argued
pro and con. Many feel that 1n the group sys-
tem, the checker, as an integral part of the
group may lend a hand Iin the actual design and
is thus in a more advantageous positlon to
familiarize himself with the project as 1t de--
velops. It 1is also felt that the personal ele-
ment of being a member of the group tends to
bind the group unit closer.. The greater flexl-
bility of thls system allows the group engineer
to manipulate his manpower from checking to de-
sign or vice versa as conditlions vary.

The checker in the central unlt is con-
sldered more speclallized and since he 1s not
responsible to the group engineer he feels
freer to question or criticize englneering mat-
ters in which the group englneer has approved
or had & hand in. Group engineers are often
pressed to meet schedules and subsequently
might allow unreasonable lenlency regarding de-
viatlions from company standards and practices.
The central checking unit, 1t is argued, 1s an
impartial check to thils condition. .

The checking system set up in thls office
basically embodles the principles of the group
system, in so far as the checker 1s|primarily a
member of his specific group, but 1s responsl-
ble to the group englneer mainly for design
checking. A coordinator of checking was estab-
lished, to instruct the checkers on company

practlces and procedures, to inform the
checkers of changes and innovations, to in-
terpret the englneering manual and other com-
pany books, and to answer questlons pertaln-
ing to presentation of material and other
factors of englneering drawlng. It 1s the
coordinator's responsibility to see that
these ltems are carrled out and to act as a
central check.

In thé planning and operatlion of thls
task, one 1s 1n a position of proper perspec-
tive to observe with what measure the technl-
cal success of an englneering project is depen-
dent on diplomacy, or coping with the human
element. Some of the methods used to set up
this checking system along with miscellaneous
observations are outlined below.

II. The Checker.

Perhaps the most important pre-requislte
for the potential checker is that he be at
least 1n the minor layout category, that 1s,
capable of breaking the designers baslc idea
into comprehensive working drawings, or "lay
out" component parts in preparation for the
detall draftsmen. This actual working exper-
ience on the "board" 1s indispensable.

Since he shall pass on the entlre scope of
work in his group a formal technlcal background
is desirable. Thls 1is especially necessary for
the mathematlcal checking of deslgn and dimen-

sions.

Although not necessarily an inventive in-
dividual, the checker must possess a keen an-
alytical mind and an inherent leaning towards
mechanics and detall. The best checkers
eventually develop a great mental backlog of
successful design principles, manufacturing
methods and "know how", that quallfiles prac-
tical suggestions for modification or mutatlion
of the creative work.

More than any other man in his group, he
must. develop an accurate and rapid interpreta-
tion 'of the graphlc language, and criticlze a
drawing for impractical presentatlon. Group
engineers and other supervlisors are usually
too absorbed in deslign problems and are wont to
neglect shop or manufacturing aspects of Inter-
pretation on the drawing. The checker 1is the
barrier to this costly oversight.

The checker should be Intellectually
curious, and take little for granted that he
doubts or is not qulte sure of. He soon flnds
that one of his greatest differences with some
' (Continued on pags 21) :
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DRAWING IN MACHINE DESIGN

by

Venton L. Doughtie
Professor of Machine Design
The University of Texas

THE QUESTION

What does the teacher of machine design
desire hils students to know about drawing?
Naturally, the answer to thls question is, how
to draw; but is the problem as simple as that?
If allowed sufficlent time, most of the stu-
dents who have passed thelr drawing course and
are studying machine deslgn, could make fair
drawings. So many students forget or never
have thought that the art of drawing 1s a tool
of englneering and may be used to great advan-
tage at other places than on the drawlng board.
In other words, many students in machine design
never think of using the principles of drawing
untll the final product is designed and is
being lald out on the drafting table. No doubt,
this 1s the fault of the design instructor and
instructors 1n other courses after completing
the drawing course. This article 1s not to
find fault with the teacher of drawing for it
is the author's opinlon that a good job has
been done in the time allowed; but to indlcate
how the tool of drawing can be used in machine
design and perhaps in ways other than 1s com-
monly thought of.

MACHINE CREATION

Before answering the question, 1t probably
would be desirable to refresh our minds in re-
gard to the process of creating a machine. The
designer of a machine follows one of two routes,
namelyt 1. the improvement of an exlsting
machine or using an existing machine as the
basis for a new machine; 2. the creatlon of a
new machine or inventing something the like of
which is not now in existence. Let us consider
the first condition. A thorough knowledge of
the exlsting machine is necessary. The shape,
gsize, fit, and finish of each part 1n the
machine must be known. The relation of these
parts to each other or the assembly of these
parts into the complete machine must also be
understood. Now, the volume of this informa-
tion will depend entirely upon the size and 1n-
tricacy of the machine. If the machlne is sim-
ple or if only a part or a sub-assembly of the
machine 1s beilng consldered, 1t 1s jpossible that

the designer may make a mental plcture of the
set-up. But if the project is a group under-
taking or of any magnitude at all, 1t will be
necessary to "picture" these essentlal facts.
This may come about in two ways. If complete
blue prints of the parent machine are availa-
ble, these may be used. In thls case, the de-
signer must be able to read and Interpret blue
prints. If blue prints are not avallable, it
will be necessary to obtaln data elther for
making the blue prints or for recording the
essentlal information. This can best be done
by the use of free-hand sketches, to the scale
of the eye, with the accurate dimenslons
placed on these sketches. Should these
sketches be perspective, isometric, orthograh-
ic projection, working drawings, or some other
type of drawing which has been studled in the
drawing course? The answer 1is negatlive. They
will be free-hand sketches with ldimenslon of
the essential parts or elements of the machine
and a sketch or sketches giving sufficient in-
formation for the combining or fitting together
of these parts into the assembled machine.
These drawings or sketches are in a true sense
what drawing is, namely, a sign language. The
manner in which this Information is used will
depend upon the size of the project and the
number of designers employed. If the under-
taking 1s small, the Information will be taken
directly from the free-hand sketches. However,
if the project is of sufficient slze and war-
rants the time and energies of many deslgners,
detail and working drawings and blue prints
will be made.

The next step 1n the design or Improve-
ment of the machine 1s to lay out the essén-
tial elements schemsatically so as to make a kine-
matic and dynamlc study of the machine during a
complete energy cycle. This drawlng is entirely
different from the free-hand sketches mentlon-
ed above in that extreme accuracy, with such
detalls as letterling, arrowheads, dimensions,
scales, and neatness, must be observed. This
is truly an example of the use of the tool of
drawing for obtaining engineering quantities.
The designer will use Information from these

drawings to analyse the stresses 1n the
(Continued on page 19)
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IT EXISTED SINCE THE BEGINNING OF TIME...
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It must strike every well-read and intelligent
person that all the achievements, all the
accomplishments, all the wonderful things
that pour in a steady and breath-taking stream
from the laboratories and designing rooms of
America existed in potential from the very
beginning of time.

Look at the especial magic of today which
may revolutionize the social and industrial
character of our civilization .., the magic
which on the one hand enables science to look
with learned and inventive eye into the atomic
constitution of matter and perhaps later into
the very atom itself , , . and on the other hand
enables men to see, hear and even control
events taking place miles away . . . the magic
which automatically controls machinery, heats

materials and heals mankind...the magic
of the electrons.

These celestial wanderers of the *‘inner
space’’ have always existed, yet the prodigious
powers they possess have been unsuspected
until, relatively, a mere moment ago.

Since the beginning of human time that men
possess ability in common has also been so
unsuspected that when “All men are created
equal” was stated as a political conviction it
began an earthquake that is still reverberating
around the globe. And today it is the especial
responsibility of educators to complete that
statement . . . to give each youngster a vision
of the possibilities, to create within him a de-
sire and a hunger, to indicate the steps that
lead from his hunger to his vision.
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United States.
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In this educational process nothing is trivial.
Men who teach mechanical drafting, for ex-
ample, know the necessity to catch the interest
of the beginning student at its flocd. For then
the instructor can inspire interest into concern
and concern into ambition. He can establish
habits of work and standards of thought, the
consequences of which will be tremendous.

In this critical situation, can the very tools
of the student’s work be regarded as trivial?
Dare the instructor select drawing instruments
carelessly and treat them cavalierly? Tools of
more than creation, instruments in the vital
educational process, the student’s drawing set
should be, must be the very finest the student
can afford.

il Jombardnent, of ey ol Asctn, fo

to accurate analysis, crucial to man's struggle to control his
environment.

DIETZGEN

EVERYTHING FOR
DRAFTING AND SURVEYING
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(Continued from page 17)

various parts in order to determine the size
and shape of the elements whilch make up the new
machine.

The designer, becoming a stress analyst,
will need sketches, often free-hand, of the
various elements whose slzes are being deter-
mined. These sketches at first wlll be the
designer's idea of the size and shape of the
element. If his analysis proves his 1dea then
the final size and shape will agree with the
original; but if the calculations do not bear
out his original thinking, a final sketeh or
sketches of the part is made with the necessary
changes. These sketches are used by the
draftsman in making the detall and assembly
drawlngs.

The flnal process in the creation of the
machine is to make the detail and assembly
drawings so that the various elements of the
new machine can be produced and amssembled in
the shops. Assuming that the design 1s correct,
the dependence which can be placed upon these
final drawings will be iInfluenced by (1) the
accuracy and clarlty of the sketches furnlshed
the draftsman by the designer, and (2) the in-
terpretation of these sketches by the drafts-.
man and hils accuracy in portraying his inter-
pretation. Again, drawing 1s a sign language
used by designer, shop, and draftsman to "pic-
ture" the machine.

Let us now review the processes 1In the
creatlon of a new machlne entirely forelgn to
an exlsting machine. The function or useful
purpose of thls machine 1s first conceived by
the designer or Inventor. Next, the machine to
fulfill this purpose 1s vlisuallzed and put on
paper. These portrayals of the machlne are In-
deed free-hand sketches. The overall machine
or outside appearance must be shown. Then the
individual elements or parts whilch go into the
machine and their relation to each other must
be shown. Sketch, digcard, and sketch agaln.
Eventually, the final product 1is thought
through and drawings are made. The procedure
after this first creation is simllar to that
for improving the design of an existing machine
and may fall under the followlng headings:

1. A kinematic treatment to determine if
the machine willl operate.

2, A force analysis to determine the
forces acting on each part.

3. A stress analysls of all parts and
determining the size and shape of the
parts.

4. Final detall and assembly drawlngs.

‘These items have been previously discuss;
ed. The part which the tool of drawlng plays
should be apparent.

DRAWING INSTRUCTION

The foregoing discussion has attempted to
show the absolute necesslty of using drawlng
in the design of a machine. The author hopes
that he has presented the deslgn problems so
that, 1f possible, a readjustment of time and
emphasis may better show the young drawlng
student the necessity of mastering certain
fundamentals in the drawing courses. It 1s
realized that the space of at least one year
and in some cases two years have elapsed from
the time of completing the drawing course and
gtarting machine deslgn and that instructors
of other courses may not have emphasized suf-
ficlently the use of drawlng.

The instructor of drawing should teach
the drawing student:

1. Neatness.
2. Accuracy.
3. Speed.

4. The use of drawing instruments inclu-
ding triangles, scales, irregular
curves, etc. '

5. The art of lettering and arrowhead
productilon.

Many students are of the oplnion that the
first three ltems enumerated above cannot be
fulfilled on one drawing. Maybe the first two
are simultaneously possible but not the third.
If speed 1s desired, neatness and accuracy
must be forgotten. The student with all three
of these qualities has climbed the summlt and
is ready to coast to hls destinatlon. The
drawing instructor should insist upon and de-
mand all three. He meets the student in hils
first year and has the opportunity of ailding
the student in the forming of good habits
which he should carry through his entire 1life.
A drawlng may be. accurate but 1f 1t is not
neat, 1ts accuracy is questionable. An untidy
drawing just does not demand the respect which
any drawing deserves. If the drawing 1s not
accurate 1t 1s worthless. Accuracy should
never be sacrificed. An 1naccurate drawlng
should never be accepted. A line, which
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should be 4 inches long, 1s drawn 3 inches long
or 3% inches or 4%+ inches or 3.98 inches. It
is wrong and the results will be 1n error, de-
pending upon the accuracy desired. There are
many other lines, all of which are correct, on
this drawlng; the drawing 1ls neat, it is at-
tractive, but it 1s incorrect. The 1nstructor
who devises a method of check and double-check
for the student to use 1n measuring the length
of a line should be rewarded. However, the in-
structor who does not demand;accurate work 1s
shirking his responsibility. The student's
plea is "I just blundered by reading my scale
inaccurately but everything else is correct and
I spent two hours and forty-five minutes on
this drawing after making thls small mistake."
The answer 1s to demand and get accurate work.

Speed!. Some people are just naturally
slow and there is 1lttle to be done about 1t.
Practice is one solution. Place a time 1limit
on the drawing and provide grade incentives for
completion ahead of schedule. Do not allow
overtime without demerits. Instill the student
with the 1dea that the measure of ones ablllty
is power or rate of dolng.work and not just
work without the time element.

The fourth item, use of drawing instru-
ments, should be the prime function of a draw-
ing course. Thls is prerequisite to all suc-
ceeding information. Without being able to
handle with dexterity the compasses, the; divid-
ers, the scales, the triangles, etc., there 1ls
no neatness, accuracy or speed. There 1s no
drawing. The simple matter of drawing a line,
making an angle of 15 degrees with the horizon-
tal, 1s confusing to some students. Triangles
and pencil will change hands several times be-
fore the final result, a matter of using in-
struments 1ncorrectly.

"There is no need of learning how to let-
ter because somebody will do 1t with a letter-
ing set." The author 1is not in sympathy with
that quotation. In the first place, neatness
and dexterity can be taught by the use of let-
tering. There are so many needs for lettering
and arrowheads other than on the final drawings.
‘Lettering and arrowheads are needed on the
free-hand sketches, the kinematic and dynamic
‘layouts, and the parts drawings which go to the
draftsman. If the designer knows how to letter
well and quickly, his results will be more ac-
curate and more readily obtained. A drawing,
regardless of what type, demands and gets more
respect with neat, clear-cut lettering and
arrowheads. So many mistakes can be traced to
lettering. A g 1s mistaken for a g or a 4 Dbe-
Yes, they can be checked but think

comes a 9.
Let us not be too insis-

of the time wasted.

tent on boththe slant and the vertlcal styles but
ingist upon a form which 1s consistent, looks
well, and can be performed with a degree of
speed. Take two identlcal good drawings, made
by the same person, and place poor lettering
and arrowheads on the one and good on the
other. Most students will agree that the ap-
pearance of the former drawing is ruined and
i certalnly not worth as much as the latter.

The instructor of drawing should glve the
student practice in free-hand drawings, pro-
jections, and working drawings. The free-hand
drawing is not a picture of the machine part
with shades and shadows but a free-hand pencil
sketch of the part. It may be a cross between
a plcture and a projection. It portrays suf-
ficient likeness of the object so that it 1s
recognizable and it affords a means of dimen-
sioning. From this sketch, drawn to the scale
of the eye, conventional drawings may be made.
This sketch may be considered as an adjunct to
the student's memory, or his sign language for
remembering the detalls of the part and con-
veylng to others his ideas. It 1s not a
finlished drawing, but is a way of recording
data for the futurel solution of the problem.

Students studying machine design usually
know the principles of orthographic project-
ion but, from the designer's point of view,
stick to the letter too closely. Many stu-
dents believe that all three views must be
fully developed, no lines being omitted. A
‘selection of the necessary views to portray
the part should be understood. If a line 1s
not helpful 1in showing a view, no great harm
has been done in omitting the line. Practice
in selecting the vlews by the use of the ac-
tual part would be beneficial. The use of
auxiliary views and partlally developed views
are useful.

Practice in making working drawings 1s
deslirable. After the selection of the views
and sections are decided upon, the finished
drawlngs should be complete. Use standard
symbols, conventions and reference notes.
These will save time and often portray the
draftsman's ideas better than other vlews or
complete drawlngs. Dimensions wlth proper
extension and dimensilon lines and arrowheads
should be stressed.

THE ANSWER

The answer to the questlon originally
raised, "What dbes the teacher of machine de-

sign want the teacher of drawing to teach the
(Continued on page 21)
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(Continued
student,”" 1s how to draw with accuracy, neat-
ness, and speed. The drawing instructor can-
not be expected to turn out a skilled drafts-
man. Drawing well 1s usually the result of
practice. Teachers of students, after the
completion of the drawlng course, should in-
glst upon the continued use of the principles
learned in the drawing course so the student

from page '20)

will obtain practice. In summing up the
answer te the duestion, the drawing instruc-
tor will give 1invaluable service to the stu-
dent of machine design by causing him to
realize that an engineer must portray hils
ideas to others and that the tool of drawing
1s the most adapt method of presenting the
plecture.

{Continued
draftsmen ls that he is forced (sometimes un-
justly) to "dig" into catalogues and similar
prosaic engineering data with an expected un-
tiring approach.

To coordinate hls technical skill, the
checker should possess an amlable personality.
This 1s indespensable not only to the personal
success of his job, dut to the progress of the
entire project, for it is through the checker
that the important elements of team work most
clearly manifest themselves.

As tolerances must allow for unavoidable
error in manufacture, the human error must also
be accounted for in basic engineering. Drafts-
men wlll make mistakes, but the most conscilen-
tious checker will glsc err. It has been esti-
mated that the hlghest degree of efficiency
that may be expected from an average checking
system is approximately 80%. Nevertheless, the
cost of engineering checkling is so meager com-
pared to the compensation returned, that it has
been a source of wonder to the writer that
checking staffs are frequently under-strengthened,
and that checkers are often under-rated pro-
fessionally.

Typlcal of good checking and 1ts relative
financial value are the two examples cited
below!

The cost of proposed forging dies was
$2,000. With personal initlative the checker
discovered an existing forging, that with a
minimum of machinlng, could adequately replace
the proposed forging.

The simple suggestlon to 'extrude a member
rather than to use the forging process, result-
ed in a substantlal savings. A forging dle
cost of 1,000 dollars as against $40 for extru-
ding die costs.

III. Responsibillity of the Checker.

The checker should feel personally respon-
slble in that when he signs the drawilng, the

from page 16)

shop will be ,able to fabricate, assemble,
and/or install the parts without recourse to
any information (lofting data excepted) other
than that supplied on the blueprint. Desir-
able exceptlons to this would of course be
references to standard parts and process nota-
tions.

The checker should make no attempt to
control the deslgn except to point out any
features which appear to him to be faulty and
after ‘once bringing these points to the atten-
tion of the proper authority, he should not
hold up the work on their account, unless in-
structed to do.so.

One school of checking thought is for the
checker to go Into great detall 1n the careful
analysis of complex mechanisms, to construct
cardboard models and draw Iinvolved check lay-
outs. However, a more recent system allows
the Iresponsibility of basic function to rest
‘with the designer rather than with the check-
er. Of course, the degree of checking time 1s
often directly proportional to the skill and
experience of the creatlive or designing
staff. «+ + + .and a flexibility allowed.

However, the checker should be responsi-
ble for the workabllity of the design...Moving
parts must be checked for clearance throughout
the stroke, fixed parts must be capable of
assembly within the limits specified. The
sign should also conform to accepted shop
practice. Expensive shop operations must be
avoided, Hand filing, unnecessary joggllng,
and additional trimming and fitting operations
in final assembly, etc., should be eliminated
as much as possible. Every effort should be

-made to use standard parts whenever pos-
sible....the design should be investigated
with the objective of substituting "tallor
made" parts with standard parts or modifica-
tions of standard parts....No detall part or
assembly should have more than one company
part number, and there should be no duplica-
tion of parts.

(Continued on page 23)
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{Continued from page 21)

For his general source of information the
checker shall diligentlyl abide by the Engl-
neering Manual (some companies refer to this
book as the Drafting Room Manual or D.R.M.) and
other authoritative company manuals such as
Shop Practice, Materials and Standard Books.

All draftsmen are expected to know and
apply the principles of orthographle projection,
but should polnts of differences atrise, en-
gineering drawing standards shall be followed
as set forth in the A.S.A. Drafting Room Prac-
tices (with deviations given in the Engineering
Manual). The alrcraft| industry, almost as a
complete unit has accepted certain deviations
from the conventlonal drafting practices. Some
of the more outstanding differences are: inch
marks|are rarely 1f ever used, all dimensions
are understood to be in inches; only upper
case lettering 1s used, the lettering may be
vertical or of the conventional slant type--de-
pending on company preference; companles con-
tracting for the Army Alr Forces are requested
to use numerals of the "open" type, that is,
the fours are open on top and the threes, fives
and nines are quite open on the bottom curve
(although this 18 a definite break from conven-
tlonal lettering practice it 1s felt that a de-
clded legibility 1s gained); all léttering and
numerals are drawn parallel to the bottom edge

of the sheet, regardless of the position
@f the dimenslong, whether they -be horizontal-
vertical or angular.

Every Industry contains its own drafting
characteristics, and the individual companies
within the industry wlll again employ singular
ideas and methods. 1In the alrcraft companieés
there geem to have been a trend to devise
"short-cut™ methods. The checker should accept
only those short-cut me thods authorized by the

company .

The checker should receive all the infor-
mation avallable pertinent to the drawing, such
as layouts, caleculatlons, reference prints,
etec. « + . Whenever possible, the checker
should check a complete assembly or installa-
tion, 1ncluding all component parts as a slngle
checklng unit.

Checking lists -are long and detalled and
this space allows for only a few items llsted
below.

1. 1Is the drawing legible?....All draw--
ings must be uniformly legible and capable of
producing clear, sharp blueprinfs|, van-dykes,
and ozallds.

2. Is the drawlng standard size%....Have
numbering and coding. provisions been made?

3. Are all the necessary views, details
and sections presented? 4Are all sectional
views in agreement with the direction in which
the sections are taken? Rotatlon of sectlons
and the disregard for placing sectional views
geographically close to the section cut arrows
are two of the most frequent drafting errors.
To strengthen his point regarding the neces-
8ity for the correctness of these factors, the
checker might explain the great loss of time
and mental anguish encountered by the shop in
hunting for sectional views in a large compli-
cated drawing, and cite cases of actual ex-
pensive mlsinterpretations caused by rotated
views.

4. Are all the necessary dimensions, an-
gles, relief and bend radii, etc. given? The
dimensions should be so arranged that they can
be used directly to lay out the part. A com-
mon error lies 1n the fact that many draftsmen
inexperlenced with manufacturing methods, will
dimension the part as 1t was drawn rather than
in the manner that it should be made.

The dimensions should read correctly to
the scale indlcated. If new drawings do not
scale within plus or minus 1/32 inch, they
shall be changed-to comply with this toler-
ance....Reference and "typical" dimensions
should be properly noted.

5. Are all the 1limits specified?....The
limits called for must be sufficiently large
to be practical for production work. It seems
to be a characteristic of many draftsmen to
specify only minimum or very close tolerances
when the successful function of the part al-
lows for greater shop leeway....The draftsman
should be impressed with the fact that from an
engineering and manufacturing viewpoint un-
necessary close llmlts are almost as serious
an error as altogether unworkable limits.

6. Is the information under "Notes"
(elther local or general) complete? On revis-
ed drawings, check all notes to see that they
are in agreement with latest revisions of the
drawing. Heat treatment, protective finish,
holes drilled and tapped, countersinks, re-
liefs, chamfers and similar information must
be clearly specified on the drawing. Gheck
notes for standard processes, loft information
and material and manufacturing specifications.

7. Are all the necessary parts called
for by correct name and numberf? Do dash num-
bered parts in the Blll of Materials agree
with the fileld of the drawing? Are alternate

(Continued on page 28)
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Professor Forest R. Hughes, Yale Univer-
sity writes "Herewlth please find $1.00 for my
renewal subscription for the Journal of Engi-
neering Drawing. The publication is much ap-
preclated."

* % W #

Mrs. Marion C. Stannard, Librarian, Wells-
vllle Public Schools, Wellsville, New York has
subscribed for the Drawing Journal for Profes-
sor Paul Ford, Drawilng and Machine Shop teacher
of thls institution.

This is an excellent example for high
schools and colleges. Are you placing the
Journal of Engineering Drawing in your school
library and with each of your administrators to
famlllarize them wlth the work of drawing
teachers?

# % W oW

Addressed to the Drawlng Journal Staff as
of February 9, 1946 1s the followlng note from
Professor H. B. Langllle for many yeara with
the Unlversity of California before hils retire-
ments "!'Money makes the mare go' the old saying
may be paraphrased 'Money makes the Journal go!
much better than before, thanks to lncreasing
funds, but more to the greater number of con-
tribution of articles. This last number is
very good." ;

# % W W

Professor R. F. Schwander in charge of
Drafting for Theordore Ahrens High School of
Loulsville 2, Kentucky has subscribed to the
Drawing Journal to assist him in enriching
thelr various Draftling classes.

W W H

Professor George J. Hood, Unlversity of
Kansas renews the Drawlng Journal wlth this re-
mark: "We are greatly obliged to all of you who
are doin% a good job of turning out a good
Journal.

STUDENT MATERIAL AND COURSE OUTLINE DIS-
PLAY- All colleges and unlverslties are re-
quested to bring or send to the Drawing Teach-
ers Summer School, bound copies of the work
done in their school, In all drawing courses
during the current or Ilmmedlate past few years.
These filrmly bound folders should preferably
include course outlines, student work of all
problem material and examlinatlons. The student
work need not be selected- for excellence, but
merely to show a cross section of the average
work and possibly may be from different stu-
dents. All of your courses in drawlng and des-
criptive geometry should be exhibited so that
we may have a complete and large dlsplay. All
sheets should be bound together in order of
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presentation so that sequence may be observed
by those viewing them. They should be plainly
marked on the outside cover as to School,
Course, Credit Hours, and Clock Hours per
Quarter or Semester. These will be displayed
on tables and not mounted on walls because of
lack of space.

Bring or send all display materlal to:
Professor R. W. Bockhorst, Department of Ap=
plled Mathematlecs, Washlngton Unilversilty,
Saint Louls 5, Missourl.

At the end of the Summer School this
material is to be plcked up by the lvarious
school representatlives or returned by express
collect to the schools who have not taken up
thelr display.

The object of holdlng such a dlsplay 1s
to acquaint the members of the drawlng divi-
slon with the work that 1s being done through-

 out the country.

IT IS ENTIRELY INSTRUCTIVE AND NOT COMPE-
TITIVE. Professor R.S.Paffenbarger,Chairman.

* O W %

ROOMS FOR SUMMER SCHOCOL- Houslng facili-
ties 1n St. Louls are acute. Those planning
to attend the summer school should register
and send their request for room reservations
to Professor R. W. Bockhorst, Secretary of the
Summer School, Washington Unlversity, St. Louls,
Missourl before June 10, 1946. REGISTRATION
blank for this purpose will be found on Page 11.

VISUAL AIDS EXHIBIT- An exhiblt of all
types of visual ald material used 1in the

‘teaching of Englneering Drawing 1s belng ar-

ranged for the Drawing Teachers Summer School
to be held at Washington Unlversity in St.
Louls June 18-28, 1946.

We would like to have a copy of all exlst-
ing motion plcture fllms, film strips, and
sllde lectures pertalning to the teaching of
drawlng and descriptive geometry to dlsplay and
show at this school. A collectlon of class-
room and demonstratlion models would be highly
interesting. There must be an unlimited
amount of such materiml that ls of interest to
everyone 1f 1t could be assembled for exhibit.

Suggestions of materlal you have that can
be used or the names of persons dolng work 1n
visual alds will be highly appreciated.

Items used will be properly labeled wilth
the name of the exhlibltor and the name of the
school represepted; and, will be promptly re-
turned at the end of the summer school.

Address your suggestlons to: Professor
C. H. Ransdell, Engineering Drawling Department
Texas A. and M. College, College Station, Texas.
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All the Essential Facts Are Fully Explained
In This Concise., Closely=Integrated Textbook
Especially Valuable For Concentrated Courses

This entirely new edition has been planned and organized for present-day short’courses
and pressure courses — yet it is so flexible in its.arrangement that it fits courses varying
considerably in length and scope. All the basic subjects are explained so thoroughly that
the student can readily master and apply them — and yet this has been accomplished in
a concise form that concentrates upon the essentials. There are numerous outstanding
methods by which this text succeeds in presenting each topic briefly, and yet in a most
effective and fully-organized way.

New Third Edition,

Revised and Completely Rewritten with all New Illustrations

ESSENTIALS OF DRAFTING

By CARL L. SVENSEN, M.E.

ANY specific and original features enable this text to cover all the ground in short space. It has

large illustrations arranged so that they occur on pages facing the accompanying text — to
eliminate excess description. Problems are illustrated most tellingly by the use of half-tones as
pictorial representations, instead of the old method of shaded line drawings. Every topic is explained
in the most clear-cut and straightforward way. Outstanding instances of this author’s ability to
simplify complexities and to condense detail are found in every chapter, including especially those
dealing with equipment, lettering, computation of weights, and pictorial drawing. The problem
material in the chapter on sketching and the entire treatment of the subject of working drawings are
outstanding contributions, comparing in importance with the method of teaching dimensioning and
other earlier advances that are also incorporated in this text. The large number of problems are
amply sufficient for all requirements, and they permit selection for special courses and objectives.

CHAPTER HEADINGS
Drafting Equipment Sectional Views Develo'bments
Lettering Dimensioning—Size Specification Intersections
Constructions Sketching Pictorial Drawing
Shape Description—Orthographic Threaded and Other Fastenings American Standards
Projection Working Drawings Appendix
Auxiliary Views Computation of Weights Index
294 Pages IMustrated Cloth 6 x91, $2.65

We invite every teacher to send for an examination copy of this book, to
see for himself how well it solves every present-day teaching problem.

D. VAN NOSTRAND COMPANY. INC.
250 FOURTH AVENUE NEW YORK 3. N. Y.
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RELATIONSHIP OF ENGINEERING DRAWING COURSES

de G

by
McGulire

Professor of Engineering Drawlng
The Agricultural and Mechanical College of Texas

All teachers and particularly the Engi-
neering Drawing teacher should have a clear
pleture of the relationship of his course to
the others in the currlcula. If the Englneer-
ing Drawlng teacher 1is a graduate of an engl-
neering department, he probably has a falirly
clear concéptlon of the part his course plays
In the overall picture. However, 1t would be
well to study the curricula in the College
catalog in order to be more fully aware of the
problems that his students face in others
courses.

Another valuable way to gain Information
relative to the overall plan of the curricula
is to vislt classes in other departments. The
idea of vlsiting classes in other departments
should be extended beyond the engineering de-
partments to lnclude such allied departments
ad Mathematles, English, Chemistry, and Phy-
slcs. Cooperation should, of course, be sought
80 that vislts would be returned. This should
lead to healthy discussions of common problems.

Perhaps even more important| to the Engl-
neering Drawing teacher 1s a thorough under-
standing of the relationship of the courses
wilthin his own department. Overall objectlves
for each course should be available. No at-
tempt wlll be made to enumerate specific aims
and objJectives, but rather something of the
plan of the Drawlng courses at the Agricultural
and Mechanical College as 1t now exists will
be given.

The Agricultural and Mechanical College
of Texas has three courses 1n Englneering Draw-
ing that are required by all regular englneer-
ing students. These courses are listed as E.D.
111 (0-6), E. D. 112 (0-4) and E.D. 124 (2-2).
The overall objJective of these courses, to
state 1t brlefly, 1s to provide the student
with theory, exerclses in visuallzation, and
sufflclent practice that he may be able to in-
terpret and execute satlsfactorlly technical
drawings. 1In other words, upon completion of
these courses the student should have a )
thorough understanding of projection drawing.
There are, of course, other objectives more or
less minor that will not be discussed in thils
paper. '

As 1Indicated above E. D. 111 is a six
hour per week course that runs for one semes-
ter. It embraces most of the fundamentals of
drawing and lncludes such unlts as lettering,
instruments and materials, englneering geome-
try, freehand sketching, multi-view drawing,
theory of projectlons, revolutions, sectional
views, auxillary views, lsometric projection,

obllique projection, and dimensioning. Al-
though the course is divided into units to
facilitate Iinstruction, conslderable effort is
made when each new unit 1s taken up to show
the relatlonship to the previous units.

E.D. 112 1s prescribed for the second
semester engineering freshman. While some
new unlts of theory are taken up in this
course, the main objective 1s to apply the
units that were given in E. D. 111. Problems
are selected, that will more fully show the ap-
plications of sections, auxiliary views, di-
menslonlng, ete. The student is required to
execute worklng drawlngs of a varlety that
enables him to apply directly all of the
theory of drawing. Shop and manufacturing
processes are also taken up at pertinent times
throughout the course. In this course the in-
structor must continually review with the stu-
dent the units of theory that were taken uwp in
E. D. 111. '

E. D. 124 (Descriptive Geometry) 1is also
placed in the second semester of the freshman
year for the engineering student. Descriptive
Geometry has the same overall objective as the
two previously discussed Engilneering Drawing
courses. While E. D. 112 is a course where
the theory of drawing is applied to working
drawings, Descriptive Geometry emphaslzes the
theory of projection. The beginning student
In E.D. 111 must of necessity, learn some pro-
cesses by "rule or thumb", while in Descrip-
tive Geometry the underlying theory 1s stress-
ed. In so far as posslble the same terms and
methods of projectlon are used in Descriptive.
Geometry as in the other Engineering Drawing
courses. All problems are solved by methods
of projection that were taken up in the first
gemester drawing course. This course is "laid
out" on somewhat the same plan as the other
Engineering Drawing courses; 1. e., first,
problems using straight projection; second,
problems requiring primary auxillary projec-
tion for solution; third, problems involving
successive auxlliary views; and fourth, those
problems requiring the principles of revolu-
tlon. TUnder thls plan the student as well as
the teacher never forgets that Descriptive
Geometry 1s a very necessary Engineering Draw-
ing course.

In summary and in conclusion, the drawing
teacher should always keep in mind the part
that the Engineering Drawlng courses play in
the curriculum of the engineering student.

The drawing teacher should at opportune times
point out to the student the overall plan and
relationship of the Englneering Drawing
Courses.
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(Continued from page 23)

materials correctly noted? Is the Bill of

Materlal properly arranged?

8. 1Is the assembly information complete?
Rivet sizes and locations, welded areas, etc.,
must be clearly and completely indicated.

9. On drawings of castlngs and forglngs:
Draft allowance included in design?....Allow-
ance for machining?...Decalcomania placed on
drawing for fillet and corner radii, general
manufacturing and design requirements of the
part? Is the drawing number correctly assign-
ed?...Is the part number indicated on a portion
of the part which 1s not to be machined?...Is
proper material and specificatlons called for?

IV. Personal Elements

It is human nature for a man to disllke
being "told" that he has erred and for him to
break away from his present task to rework and
correct a job completed some time back. In too
many cases a personal conflict arises betwegn
draftsman and checker and grows with bltterness
throughout the careers of both men. Thils un-
pleasant condition is detrimental to the indi-
vidual and costly to the company. The drafts-
man realizes that the checker's demands are us-
ually justified, but argumentatlon and a reluc-
tance to cooperate may result if the demands
are presented in a manner dlrected to lower the
ego or prestige of the draftsman. In almost
every instance a remark regarding some redeem-
ing characteristic in the drawing might accom=-
pany the customary critizlsm. This does not
mean that the significance of the error ls
minimized, but rather puts the draftsman 1in a
more receptive frame of mind to make correc-
tions and to retain the added information in an
effort to ralse his standard.

The draftsman normally endeavors to Im-
press the supervisor wlith his skill and capa-
bilities, and the check print of the drawing 1is
instrumental in the opinion formed. With all
due consideration for the draftsman's feelings
the errors must, nevertheless, be plalnly mark-
ed. The errors on a check print, however, may
appear to be more glaring and serious than they
actually are by indiscriminate markings and un-
reasonably large Mred-penciling".

The draftsman feels doubly hurt when the
checker flouts the marked up check print about
so that other members of the group may observe or

ridicule the errors. The checker should con-
sider the checkprint and the draftsman invol-
ved as a private matter.

Certain leeway might be given new drafts-
men. For example, when the line work on his
drawing is a 1little weak, but will still
print adequately, it 1s not necessary to
quire redrawing the entire tracing. The
checker might darken a few lines, and in the
process explain the necessity of proper line
thickness and weight on future drawings.

re-

The checker should endeavor to embody In
his approach, the attitude of helping the
draftsman progress in his work, rather than to
find errors solely. Checkers may argue that
this tactful regard for the draftsman's feel-
ings is well and good, but on occasion repeat-
ed admonitions do not register with the
draftsman and an end comes to their patience.
When a decided lack of cooperation exists, the
checker should bring the case to the group
englneer, and it should be his responsibility
to rectify the condition.

The checker is in an unique position in-
gsofar as his approach may serve as an educa-
tional ald. Many companies are "training con-
scious", that 1s,they desire to pass engineer-
ing information along to their draftsmen and
thus (obviously enough) reap the advantages of
added efficiency. This training has been at-
tempted with varying degrees of success in the
form of booklets, bulletins, lectures, and ac-
|tual company classes.

Perhaps the most direct method of ad-
ministering training is in the line of experi-
ence, stripped of theory. Although it places
an added burden on the checker, he is the log-
ical man to pass on engineering information at
the point of application. This procedure de-
mands a highly trained and qualified checker
and 1s, of course, limlted to less men
ordlnarily assigned to a checker. Training
through the checker may be surreptitously
emitted 1n the form of explanations and rea-
sons for the proposed change on the returned
drawing.

The draftsman should be hls own best
checker. By applying the "double check" to
his own drawings he achieves two deslrable ob-
jectives: first, he Increases production effl-
ciency by eliminating or reducing the time
spent in returning drawings for corrections,

(Continued on page 29)
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(Continued
secondly, he establishes a reputation for him-
self as a careful technlclan whose work-is
consistently well done. Almost without excep-
tion, a clean, carefully projected and well
balanced drawing contalns a minimum of engl-
neering errors. It seems that such drawings
are still rare enough today, and every effort
should be made to elevate the low engilneering
drawing standard unavoldably incurred during
the war years. From a checking standpoint,
the draftsman should be methodical beyond the
result of the finished drawing, he should com-
pile a folder of all data, calculations, stu-
dies, layouts,
to the drawing, and this informatlon passed
along to the checker with the actual production
drawing.

I recall grading englneering drawings as

‘an instructor, and @dmonitioning-ythe potential

draftsmen on llnework;~Yettering, projection,
etc., my present position finds me relterating

and reference prints pertinent

from page 28)

the same factors to the checkers of this of-
fice. 1If the students would more vividly
realize the value of their engineering drawing

training!.

The prestlige of the checker in the group
is obviously necessary and may be malntained
by close worklng contact wlth the supervisory.
engineer. Debatable points should first be
discussed between them, and when a decislon
and authorization 1s obtained the error or
change is then related to the draftsman by the

checker.

The checker soon geta to "know his man"
and proportionally regulates hils degree of
scrutiny with the reputation and past perform-
ance of the draftsman. This experlence of the
checker may be a valuable and reliable help to
the group engineer, who is usually requlred to
evaluate his men at the end of specified
lengths of service.
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TProm & Japanese Descriptive Geometry book found on Okinawa, supplied by
Professor He E. Grant, Assitant Professor of Drawing at the University

of Wisconsin’in Milwaukee."™



DRAWING
MATERIALS

DRAWING INSTRUMENTS
IN SETS

// \
DRAWING AND . \
TRACING PAPERS

WATERPROOF
DRAWING INKS - /

STUDIO, SCHOOL AND
DRAFTING ROOM FURNITURE

Catalogue, Vol. 700, on Request

F. WEBER CO.

FACTORY ADDRESS:
1220 BUTTONWOOD STREET
PHILADELPHIA, PA.

Branches:

705 PINE ST., ST. LOUIS, MO.
227 PARK AVE., BALTIMORE, MD.
1621 CHESTNUT ST. PHILA., PA.




mmeomte |MPORTANCE

ENGINEERING DRAWING
PRACTICE and THEORY

by Carter and Thompson
$3.00

In this enlarged Second Edition, clearer presentation of the most complex layouts is
possible because of the 8% x I1I page dimensions. There is adequate coverage of the
fundamental principles of Machine, Structural and Topographic Drawing according to
accepted drafting room procedure, with timely presentation of practice and theory simul-
taneously. This book successfully meets the needs of engineering students for a textbook
presenting fundamental elements of engineering as outlined in conventional courses of Engi-
neering Drawing, Descriptive Geometry, and Machine Design. There are 869 splendidly
conceived and sharply reproduced illustrations, spaced throughout 462 pages of concise

text matter.
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