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THE
BLUEPRINT

LANGUAGE

BJ/ Henry C. Spencer, Chairman of the Technical
Drawing Dept., Illinois Institute of Technology, and

H. E. Granf, Associate Professor and Chairman
of the Department of Engineering Drawing, Wash-
ington University.

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 provide
a wide variety of typical industrial problems. 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.

Winter, 1947. $4.75 (probable)

AIRCRAFT DRAFTING

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

Weritten 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, 386 pages, $5.00

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 I1, N. Y.
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APPLICATION OF DESCRIPTIVE GEOMETRY TO
INDUSTRIAL ENGINEERING PROBLEMS

Frank M. Warner, Professor of Engineering Drawing
University of Washington

Engineering graduates who studied des-
criptive geometry twenty-five years ago well
remember their struggles to understand a dif-
ficult and uninteresting subject. They often
questloned i1ts value in practical engineering
work and assumed that the course was required
because of a valuable training it was sup-
posed to offer. It is true that the course,
as then taught, did have some value in train-
ing students to visuwalize three-dimensional
situations. Also it presented methods for
using fundamental principles which would en-
able one to arrive at a required result.
However, training did not transfer as expected
because the methods taught were so far re-
moved from actual engineering practice that
their application to industry was exceedingly
difficult, The situatlions given in problems
were not even closely related to actual
engineering work but were almost purely ab-
stract. Under these conditions there was
little interest on the part of the student
in trying to solve problems which seemed to
have no connection with engineering situa-
tlons and consequently the training value was
minimized. I have heard many graduates ex-
press this same opinion of a subject which
can be made so interesting and so practical.

Several of the leaders of our teaching
profession in the past few years have sensed
this deficiency and, thanks to their efforts,
new methods have been developed which are now
closely related to commercial practice. These
methods are now applied to engineering situa-
tions, A student now has a keen interest in
the subject because he sees how useful it can
be in industrial work. While the fundamental
principles taught remain almost exactly the
same, the new methods developed with a closer
application to industry have greatly improved
the attitude of students and industry itself
toward our subject. Engineers in industry
have a far greater respect for descriptive
geometry than they used to have, a fact which
has been amply proven by our war experiences.
Doubtless there were many schools during the
war that had experiences similar to ours at
the University of Washington. Our night war
training classes 1n descriptive geometry were
crowded and had to be offered to twenty-six
sectlons of students, many of whom came at
the suggestion of the company for which they
worked. These students were largely college
graduates with three to five years of draft-
ing experience. They had nearly all passed a
course in descriptive geometry once and some
had had 1t twlce, and still they could not

use it well enough on the job., They came
from manufacturing plants, steel companies,
shipyards and aircraft plants to learn how

to use descriptive geometry because they
found 1t so essentlal in their work. This is
undeniable proof that our subject has finally
come into its own and established 1ts re-
spected and deserved place in industry.

For the purpose of illustrating the ap-
plication of descriptive geometry to indus-
trial engineering problems, I have selected
Just a few of the many problems which have
come to me personally direct from industry.
They are taken from almost every major branch
of the engineering profession. Space does
not permit showing the solutions of these

Fig, 1
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problems but a few cuts will show the settings
approximately as they were obtained from in-
dustry.

1. A foreman from the Boeing Alrcraft Company
came to me for help in solving the problem
shown in Fig., 1. A tube was to fit flush
against an aileron on a plane and he wanted a
quick and accurate method for finding the
angle to cut the tube off. I gave him a
solution which, he has since told me, he has
used over many times with accurate results
and with a saving of time.

2. The U.S. Engineers recently constructed
near Seattle the famous Mud Mountain Dam,

one of the highest earth dams in the world.
One problem encountered there is shown in
Fig. 2. A large cylindrical valve house was
built on a slope and had a conical roof which
was a regular right cone of revolution. A
gable roof with a level ridge had to be con-
structed so 1t would fit flush against the
conical roof, or, in other words, it would be
tangent to 1t. The problem was to give the
carpenters the exact pitch of the roof. This
is a very simple problem when descriptive
geometry principles are known. However it
caused some trouble until these principles
were applied.

3, The district engineer for the U.S. Bureau
of Fisheries recently presented to me the
problem shown in Fig. 3. The job was under
construction and a definite sclution had to
be made promptly. AB and CD were the center-
lines of two level 12-inch pipes, but the
pipe AB was at a higher elevation. He wanted
to connect these pipes by using standard:
12-inch 45-degree flanged elbows which he had
in stock. The problem was to find the dis-
tance M which the face of one flange would be
from the building line and to find the dis-
tance between flanges of the connecting pipe.
Since this has been installed another similar
problem has arisen.

4, Some problems come from industrial trade
magazines. Such a problem is shown in Fig. 4
which came from the Foundryman's Magazine.
The problem was to find the elevation at
which a stock trap would have to be installed
go the tail pipe would lead into the stock
branch in the:rmain sewer line. The center-
lines of the tall pipe of the trap and the
lateral from the branch would have to be co-
linear. This problem concerned industry
sufficiently to publish it, together with
thelr solution, in a national magazine.
However their solutlon was entirely a rule-
of -thumb method which was very complicated
and not applicable to all cases. I sent them
a much simpler and clearer solution, based on
descriptive geometry principles, which they
appreciated enough to publish.

5. Anothér problem, taken from the Aero-
Digest Magazine, concerned the retractable
landing gear shown 1n Fig., 5. The problem

7-L. of Leve/Liage
Gable Loor

ELEVATION

Fig., 2

was to locate the centerline of a shaft about
which the wheel could be retracted, by rota-
tion, into the wing as shown in the elevation
view. At the same time 1t had to be moved
back 30 inches as shown in the plan. This
problem is more difficult to solve by cut-
and-try methods, However by the use of
descriptive geometry principles a logical
analysis can be made and the solution easily
obtained. There are at least three different
methods which may be used, all of which give
the same exact location of the shaft.

6. One of our electrical engineering
graduates was assigned the following problem
to solve as one of hia very first jobs. A
high-tension power 1line hung in a loop,
called a jumper, where it was fastened to a
pole by insulators. Guy wires supporting the
pole were fastened at the ground. His com-
pany asked him to determine whether there was
sufficient clearance between the jumper and
the guy wires to prevent the current from
jumping to the guy wires and grounding.
(Continued on page 16) :
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MINNESOTA WELCOMES YOU

by

I3

Henry C. T. Eggers £
Chairman Department Drawing and Descriptive Geometry
University of Minnesota

Minnesota, Land of Ten Thousand Lakes
bids you a hearty welcome,.

If you are coming by rail from the East
you will find unexcelled service and equip-
ment over any of the competing roads between
Chicago and Minneapolis. People, in the.
Know, claim this to be the best railroad
service in the country.

Within the State we have two stretches
of highway which compare in scenic beauty to
any in the United States. They are the
famous North Shore drive along Lake Superior
from Duluth to the Canadian border and the
drive along the Milssissippl River from
La Crosse, Wisconsin to Red Wing, Minnesota.
If you are traveling by car from the East,
South or West you can Include the latter of
these two drives without loss of time or
mileage.

The Twin Citles are the headquarters
for Northwest Airlines so if you are travel-
Ing by air you will find excellent service.

A one-half hour drive from Minneapolis
will bring you to Lake Minnetonka whose
beauty has been extolled in song and verse.
We feel that, as lakes go, Minnetonka is the
jewel of them all and we have ten thousand to
pick from.

Within the city limits of Minneapolis
we have a chaln of six beautiful lakes of
which we are justly proud. Swimming 1s good
so be sure and bring your bathing suilts.

We are proud of our University whieh is
sltuated on the bluffs overlooking the
Mississippi River. Why we are so large and
blessed with so many students (27,000} we
don't know but we do know that we are anxious
to show our school off to our visitors. We
are not too proud of our temporary bulldings,
now being erected, but they may interest you
since they represent one means by which we
are attempting to meet the problems presented
by our rapidly expanding student body. The
Unlversity maintains its own private golf
course and its facilities will be open to the
use of our guests so If you like golf bring

_ your clubs with you.

The Department of Drawing and Descrip-
tive Geometry normally has a staff of 12
members and serves about 1100 students. At
present the staff has 38 members and we have
3850 students taking work in the department.
Needless to say we have our problems but we
are trylng to meet them and keep the students
happy. As you probably are having the same
problems to meet we should have plenty to
talk about.

I have tried to give you reasons why you
should attend the Annual Conventlon in June
but after all the main reason is because you
are our friends and we are anxious to again
shake you by the hand and try to return a
little of that hospitality which we have
experlenced elsewhere. You have all heard
of "Southern Hospitality." Well, there is
also a Northern varlety with a sllght
Scandinavian tang which we are anxious for
you to sample 1In this, the North Star State.
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TECHNIQUE OF LINE SHADING MECHANICAL OBJECTS

Traugott Tschudi, Chief Design Engineer
Knapp Mills, Incorporated
New York City 4

In recent years, the field of illustration has
seen a mounting resurgence of the techniques employed
by the old Masters with such perfection and artistry,
and whose engravings continue to be a source of in-
spiration, despite the passage of centuries.

This transition has possibly been brought about
by two factors. First, accomplishments in various
fields of human endeavor appear to go through periods
of temporary neglect, only to emerge again when cir-
cumstances and alterations in the thinking and view-
point of people have caused them to reshape their be-
liefs. It is also true that we humans, in our con-
stant endeavor to shorten methods of achievement, fre-
quently sacrifice highly developed skills because they
require painstaking effort and training, in favor of
procedures which accomplish a suitable result by short
out methods.

A second factor, which is evidently influencing
this increased interest in line shadings employed by
the old engravers, is a rebirth of interest in true
art. As a result, people are again developing a newer
set of standards based on sounder values.

This trend is best illustrated by the ever in-
creasing use of line drawings by national advertisers,
as found on examining more prominent newspapers and
magazines. These line drawings are often not ordinary
pen and ink sketches, but drawings executed with the
care and patience of an etching, with numerous paral-
lel lines of pre-determined thickness and spacing
which render the tonal value of an object with such
fidelity as to give it true photographic reality. The
object itself mey be simply a food package, yet the
illustration has a distinction of its own, when com-
pared with a halftone picture and its monotonous

grays.

This renewed interest in line drawing can be ap-
plied with similar advantage to the illustration of
mechanical subjects. Here too, the pen line can be
refreshing, provided a ‘suitable technique is employed.
First of all, the reproduction must always be a faith-
ful copy of the original drawing. No elaborate air-
brush equipment is required. A gchool drawing outfit
which includes an irregular curve is sufficient for
the most-comprehensive illustrations. The photo en-
gravers charge for a line cut is much less than a
halftone plate.

The procedure of making an illustration of a
mechanical device can be generally divided into three
steps. First, some rough sketches are made to deter-
mine the most advantageous view of the object. Next,
a careful outline drawing is constructed, in most
cases directly.from a blueprint on which the location
of highlights and shadows are indicated. Finally, the
tonal values are rendered by e suitable medium, which

is, in this case, the pen line. While the subject of
composition, and that of orthographic or perspective
projection is outside the scope of this article, the
author would like to mention a method of constructing
the ellipse which he found most expedient for this
type of illustrating. The importance of a correctly
drawn ellipse cannot be overemphasized in such work.
As most mechanical devices have surfaces that may be
classified simply as flat, c¢ylindrical, conical or
spherical, we are, in constructing an outline drawing,
continually confronted with the drawing of an ellipse.
There are several methods to draw an ellipse, but the
one described in the following has the advantage that
it can be drawn with the compass and once memorized, it
can be constructed quickly.

Referring to Fig. 1, A-A is the major axis, B-B
the minor axis. With compass centered at 0, swing arc
from A to C. Divide distance ¢ to B into three equal
parts. Project one part from B to D. Pick up dis-
tance D to O with divider and project inward from A on
horizontal line to establish points E&E, which are the
centers of small arcs. Draw 30 degree lines through E
to intersection F, which is the center of the large
radius.

Because the surfaces of mechanical objects are to
the greatest extent uniform, smooth and exact, it fol-
lows that line shaeding must be applied MECHANICALLY,
and free hand drawing reduced to a minimum. Shading
lines can be roughly divided into two groups, straight
lines and curved lines. The straight lines are applied

Fig. 1« Ellipse Construction.



JOURNAL OF ENGINEERING DRAWING 11

MWW, 3, O

LTS LTI FRET SRR TNV T TREERRTE ATV * B

ALV

Fig. 2. Construction of line shading on & cylindrical surface.

with & ruling. pen by means of the T-square and
triangles. For the curved lines, the most versatile
equipment is the irregular curve.

A typiocal working method of line shading is il-
lustrated in Fig. 2. A polished steel shaft is to be
shown in orthographic projection. After the outline
drawing is completed, the location of highlight,
shedow end middle tones are plotted in longitudinal
pencil lines, the drawing is then taken up, and re-
fastened to the board so that the center line of the
shaft is exactly at right angle to the T-square. It
will be noted that in this example, the ellipss of the
shaft is the key to the entire curved shading. The
various shading planes are indieated in number which
are in order of application. The first plane to be
shaded is No. 1. The irregular curve is placed on the
T-square, and located so that its contour for shading
planes 1 and 2 matches with the ellipse for that por-
tion. The curve is then fastened to the T-square with
adhesive tape to prevent it from shifting. The shad-
ing of plane 1 proceeds now with a ruling pen, by

moving the T-square downward for each new line. The
shading is from left to right, as indicated by arrow.
Next, plane two is applied in & similar manner.

One may assume that planes 1 and 2 could be shaded
at one time, but this would require & twisting of the
ruling pen along the line to follow the changing direc-
tion of the curve, all of which is more tedious, and
mey tend to affect the sureness of the pen line. It is
quicker to draw each shading plane separately. Plane 3
is applied with flexible writing pen, freehand. Plane
4 is likewise applied freehand. A slight pressure
should be exerted at the start of the short line, so as
to give it a tapered effect.

To proceed with plane 5, the curve is taken up
from its fixed position of the T-square, and re-set
after the drawing boerd is turned upside down, or the
drewing .is taken up from the board and turned 180 de-
grees. Shading 6 is applied free hand in the direction
shown. The longitudinal shadow and shadings No. 7 is

(Continued on page 22)
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TEACHING TOLERANCES

Jasper Gerardi
Director of the Department of Engineering Drawing
University of Detroit

"A1l fractional dimensions 1.010 unless otherwise
specified."

"A11 decimal dimensions f.005 unless otherwise
specified."

These notes, or some modification of them, usually
appear in small print in the upper right hand corner
of a sheet of drawing paper, or they may be printed in
a title block. Notes for tolerances are usually
printed, at the request of the industry concerned, or
may be letiered on a drawing by the draftsman.

The graduate engineer who may begin his career in
a drafting room, as a rule, pays little or no atten-
tion to the 'notes, and according to complaints made by
some chief draftsmen, these graduates have very little
knowledge or appreciation of the subject of limit di-
mensioning. Although the men in industry have a re-
sponsibility in training the young engineer, it is.
probably true in many cases that we, the teachers of
engineering drawing, are not allotting sufficient time
to this important subject.

The purpose of this article is to encourage a dis-
cussion of this subject by contributors to the Journal
of Engineering Drawing. By an exchange of ideas we
mey adjust our courses in drawing, and thereby satisfy
to a greater degree the needs of industry, particularly
in view of the fact that today the industries and the
public are "precision minded." Furthermore, precision
work today is so common that .005" is no longer con-
sidered an expensive control, and such terms as "mirror
finish" and "Micro-inches" are becoming a matter of
COMMON USAZE .

Some teachers of engineering drawing will argue,
and rightly so, that the subject of tolerances canmot
be taught in an ordinary two semester drawing course.
It is further argued, that the contents of a drawing
course are so compressed in the time allotted, that too
many of the fundamentals of drawing are not being
efficiently taught, and therefore the subject of
tolerances 1s one which properly belongs in a course
such as machine design. These arguments are valid, but
as a rule, the drafting work of an apprentice engineer
is in part a reflection of that which was taught to him
by his drawing teacher, and most of the criticisms made
by his superiors (usually not constructive) will be
directed to that teacher. In self-defense, therefore,
teachers of engineering drawing must utilize the time
allotted in a more efficient manner. ‘

It is not reasonable for industry to expect the
engineering schools to teach their students to be ex-
perts in all phases of shop or field work connected
with drawings made in school. It is reasonable, how-
ever, that they may expect the student to be familiar
with the terminology and the fundamentals which dre
inherent in the drawing. It is with this objective in
mind that the following discussion of tolerances is
presented.

The subject of tolerances may be introduced, if
properly co-ordinated, following the study of general
dimensioning and preceding the study of detail drawing.
Actually, in the study of detail drawing, if the de-
tails of a unit have mating parts, it is impossible to
dimension the parts properly if consideration is not
given to the allowance necessary for the proper
functioning of the mechanism, let alone production and
other considerations. As a matter of fact, it is
almost impossible to teach general dimensioning without
introducing the word tolerance. This may be il-
lustrated by considering a common error made in some
text books, particularly in exemples which are supposed
to be correctly dimensioned.

It is not uncommon to see a view of an object with
lateral dimensions as shown in Figure 1, below.

- 4
2 3 E
i /z Z
Figure 1

The above dimensioning may be considered as cor-
rect if it is known that precision and interchange-
ability are of secondary importance. It will also
have to be assumed that the teachers objective is
purely to teach placement of dimensions, contrast in
lines, the forming of arrow heads, etc. If the
bracket under consideration, however, is made in
Detroit, and assembled to its mating part in New York,
and if the manufacturer requests that "all fractional
dimensions are to be £.010" then the dimensions in
Figure 1 have to be altered to read as shown in
Figure 2; otherwise, any one of the four dimensions
in Figure 1 may be as high as .030C oversize or under-
size and cannot satisfy the specification concerning
tolerances for fractional dimensions.

*Simple illustrations such as the one presented do
not task the mind of an ordinary freshman, and intro-
duce enough material to make the student conscious of
the importance of related dimensions. The student
also realizes that contrast in lines, lettering, and
neat harrow heads are not the only requisites of a
good drawing.

(Continued on page 14)
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(Continued from page 12)

F
=z ] >4
Figure 2

The proper method of designating limit dimensions
on & drawing is often confusing to a student. The
general rule that for external dimensions the maximum
limit is placed above the line, and for internal
dimensions the meximum limit is placed below the line
is a good one, particularly if the dimensions apply to
a circular hole and & round shaft; but in some ceses,
such as Figure 3, it may be difficult to tell whether
the elements of the parts are internal or external.
The proper designation of the limit dimensions does
not always depend on whether the part is internal or
external. Once the allowance for the mating part has
been established, then the proper designation of the
dimensions is also dependent on whether the elements of
the piece may be made larger or smeller. For examplse,
if in Figure 2 the fractional dimensions are replaced
by decimals, and the student doss not consider that
groove (A) can be made wider and the tongues (B & C)
could be made narrower, he might dimension the part as
shown in Figure 3.

2.995

Joos
A5 £ 505
7E3T J425

Figure 3

If, however, the student gives-the proper con-
sideration to the shop operations involved in making
the part, then he would dimension it as shown in
Figure 4. If fractional dimensions were desired, and
& unilateral system of tolerances would be more suit-
able, then the dimensioning shown in Figure 5 would be
more advantageous.

2825
2995
JE5 LLGS5
L £ 505
Figuré 4

The' most diffiecult phase of temching tolerances
is the "stack up" or accumulative tolerances.
Although this phase of the work is generally associated
with mating parts, it may also be introduced to
students by simple illustrations of "single parts.

o7
g
roao #~ o0 \
|, 32 =o2 -
4 4

Figure 6

For example, let us consider Figure 4. If the micro-
meter measurement of tongue A was 0.760", and the
groove B was 1,510", and the total width had been

held to 3.000"; then the tongue at (¢) would be 0.730"
indicating that all the errors were allowed to accumu-
late on the right side -of the part. If the mating part
could stand this much variation, then the linear method
of dimensioning would be satisfactory; but, if more
rigid control were desired, it might be more advanta-
geous to work from a finished edge as a reference plane
and use the step form of dimensioning, distributing

the total tolerance of the over-all dimension into the
component dimensions of the piece, as shown in Figure
6.

With illustrations such as those shown in Figure
5 and 6, a student may readily see the advantage in
changing the form of dimensioning if & minimim accumu-
lation of tolerances is desired. The teacher, however,
should be guick to emphasize that the cost of maintain-
ing these tolerances shown in Figure 6, would be high
compared to those in Figure 4, but if such & degree of
accuracy was neocessary for the functional: performance
of the part, then the step form of dimensioning would
be worth while.
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An attempt has been made in the foregoing discus-
sion to show that by means of simple illustrations the
subject of tolerances may be introduced to freshmen
and sophomore students. By using a similar approach,
and allowing approximately five hours for lectures,
the following could be included in & one-year course
in engineering drawing:

l. Definition of the following terms:
a. Tolerance
b. Allowance

¢e Limit Dimensioning
d. Unilateral Tolerance
e. Bi-lateral Tolerance

oo

Methods of calculation.

a. Basic hole

b. Basic shaft

¢. Calculations based on wear of tool

3. Care in the computation of tolerances to
eliminate, as much as possible, accumulative
tolerances ("stacking").

4. Common sense in the assignment of limits to
dimensions.

5. Limit dimensioning and its effect on the cost
of the product.

6. Shop processes related to precision work.

It is obvious from the

It is obvious from the above outline that a
student will not become an expert. He should, however,
be able to grasp enough of the fundamentals of
tolerances to discuss the subject intelligently with
his employer, and thereby help to reduce the frietion
which often exists between men in industry and the
drawing teachers.

PLAY

(For Your

Front View Right Side View

) | .
Top View

Front View

PROBLEMS

Spare Time)

00 O

Front View Right Side View

|. Draw The Top View.
2. Draw The Top View.
3. Draw The Right Side View.
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(Continued from page 6)
7. The steel industry uses descriptive geo-
metry principles in detailling steel connec-
tions at unusual angles. Unfortunately all
draftsmen do not know these principles well
enough to apply them. One small company had
a difficult set of stack bracing to detail
which was too large for making a mock-up in
the shop. The company I was working for
loaned me to thils company for two days to de-
tail for fabrication the complete job. It
was a very complicated. job but our methods
made 1t possible to produce drawings by which
the work could be completed. This 1s real
evidence of the value of our subject to
industry.

8. Civil engineering has many opportunitiles
to use descriptive geometry. A drift-barrier
was constructed across a river In Western
Washington. It consisted of fourteen con-
crete plers with all four sides sloping. Be-
tween these plers were wire cable nets
fastened to 1-1/2 inch round eye-bars set in
the piers. Since these bars protruded from
the sloping sides by the same amount, they
were all different lengths. These lengths
had to be predetermined and the eye-bars
fabricated 1In the shop because they were too
heavy to be made in the fleld. Alsoc there
are numerous concrete transitions in irriga-
tion canals in our state, the transition be-
ing from an open V-shaped canal to a closed
syphon. These surfaces are all hyperbolic
paraboloids and must be understood to glve
correct detalls for building the forms.

9. Mechanical engineers too often leave such
jobs as locating bolt-holes in a flange to be
done in the fileld. The chief engineer for a
large gas company In the east told me that
for years he had located holes in unusual
flanged connections by cut-and-try methods or
by simply marking them "to be drilled in the
field". He was surprised to learn how easily
and accurately they could be determined by s _ ~£L/ i oy
descriptive geometry methods and drilled in éEe 2

the shop at a considerable saving of time and T

money. \
1

-:—.30’

The 1llustratlions just cited present

only a few of the problems from industry b X
which have come to my personal attention. N~—"a—— ¥

There are many other lines of industry where 1
descriptive geometry has been used and could
be used very much more effectively. The
aeronautical Ilndustry probably uses more
descriptive geometry than any other industry.
Application of thls subject 1s made in ob-
taining detailing information for all kinds
of bent plates, odd fittings and connectlons, :

Jigs and dles, and landing gear mechanisms; : & i S'
also in determining the location of special e - - -T - oy

gulde pulleys and in studying the clearance ! Y
gtk
. bggord)

45”

between cables or other moving parts. All
wing surfaces or ship surfaces are lald out 75
by lofting which 1s an advanced appllcation '
of descriptive geometry. Fig. &
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Another fleld where our subject could he
applied much more than it 1s today is in
mining and structural geology. 1In one of our
recent magazines there was an article on the
applicatlion of descriptive geometry to struc-
tural geology. The cumbersome methods
1llustrated there show that there 1s a big
opportunity to introduce our modern methods
to mining engineers. I recently had an expe-
rlenced graduate mining engineer in my own
class and he was amazed to learn how much
easier 1t 1s to solve geology problems by our
present methods than by the methods he
learned and which are still in geoclogy texts.

Sheet metal work offers another large
field where our methods could be used more
extensively. Too many jobs are bullt by
rule-of -thumb methods which apply only to one
particular job. Definite and sure principles
may be applied to any developable metal job
to give a quick and accurate solution. 1In
the fleld of mechanics stresses can be
analyzed 1n a non-coplanar structure by our

graphical methods in less than half the time
required to calculate them. And the graphical
results wlll ordlnarily be sufficiently cor-
rect for use in design., If greater accuracy
should be required, in this, or in any other
problem solved by our methods, closer results
may be obtained by solving mathematically a
few right triangles appearing in the graphi-
cal solution.

The purpose of this paper 1s to try to
convince all teachers of descriptive geometry,
and especially those who are just starting
thelr career, that there is an immense field
where our subject can really be of great
service to Industry. This field is unlimited
and it 1s our interesting task to make every
possible contact with industry in order to
discover how we can better serve them. We
should make an active effort to acqulre expe-
rlence and contacts which will enable us to
use more practical situatlions for teaching
problems and thus make our subject more in-
teresting and more worth while to our students.
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Engineering Drawing Division A. S. E. E.

John T. Rule, Chalrman
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Prof. Ralph 8. Paffenbarger, Chairman, Ohio State University
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Prof. W, M. Christman Jr., Penn State

MINIMUM STANDARDS COMMITTEE

Prof. Arthur B. Wood, Chairman, University of Tennessee
Prof. Herman L. Henry, Loulsiana Polytechnic Institute
Prof. F. C. Bragg, Georgia School of Technology
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Prof., H. B. Howe, Chairman, Rensselaer Polytechnic Institute
Prof, Frank M. Warner, University of Washington
Professor J. Lawrence Hill, Jr., University of Rochester
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* WeGraw-Fill Book Company

TEXT—FILMS ON EN

- correlated with
Frencts ENGINEERING DRAWING

4% SOUND MOTION PICTURES — For Explanation and Demonstration
% SILENT FILMSTRIPS — For Follow-Up Class Review and Discussion

{Ready for release early this summer}

Selected parts of the French text are being supplemented by a series of 7 sound motion pictures, anc
6 coordinated silent filmstrips. Terminology and general approach is identical in films and textbook. How
ever, the purpose of Text-Films is extended coverage of the subject rather than mere duplication on film o
what is already in the book. A

The motion pictures explain theories and demonstrate techniques in those phases of the subject tha:
are generally found to be most difficult for the student to understand. Averaging 15 minutes showing time
each motion picture covers only as much subject matter as the average student can assimilate in one clas:

period.

The filmstrips are planned primarily as follow-ups to the motion pictures. They re-emphasize key point:
in both motion picture and textbook, present review questions, and offer additional factual material. Eact
filmstrip consists of about 40 individual frames that can be projected one at a time and held on the screen a:

Descrepption of Film (ontents

long as desired.

Film 1—INTRODUCTION TO ENGINEERING DRAWING, (Approxi- that on some drawings an auxiliary view is needed before one o
mately 10 minutes) the principal views can be completed.

Describes the role of Engineering Drawing as the working lan- . .

guage of modern production and indicates the importance of its Film 4—OBLIQUE OR DOUBLE AUXILIARY VIEWS. (Approxi

mately 15 minutes)
The theory of the double auxiliary or oblique view is describec

Film 2—ORTHOGRAPHIC PROJECTION. (Approximately 20 in detail. This is followed by demonstration of the steps involvec
minutes) in drawing an object with an oblique face.

Explains theory of orthographic projection and demonstrates the Film 5—SECTIONING. (Approximately 15 minufes)

making and reading of the drawing. ; . -
g g g Demonstrates the need in some cases for simplifying the presenta.
Y . . tion of important interior details of an object, and shows how thi
Fiim 3—AUXILIARY PROJECTION. (Approximately 20 minutes) is accomplished by the sectional view. Expl’ains the meaning of
Defines and explains auxiliary projection, and demonstrates the special symbols used in sectioning, and describes principles and
construction of the different types of single auxiliaries. Also shows practices followed in constructing various types of sectional views,

study.




Film 6—SHOP PROCEDURES (Approximately 15 minutes)

Describes the relationship between the making of the drawing
and the various production operations in shop and factory. Also
gives the student a glimpse of the organization of modern produc-
tion methods, and provides knowledge of the working of basic
machines. Brings out some of the reasons for certain drafting
requirements, thus laying a better understanding of dimensioning
which is taken up in the next Text-Film.

Film 7—DIMENSIONING —

The motion picture and filmstrip on Dimensioning each presents
material not covered in thecther. The filmstrip, designed for use
independently of the motion picture, stresses techniques, choice
and placement in standard dimensioning practice, and explains
the meaning of various dimensioning signs. The motion picture,
approximately 20 minutes long, introduces and describes princi-
plies which govern the choice of dimensions.

Five Reasons Why ~

These films should be valuable aids to effective learning

in ENGINEERING DRAWING

1. Demonstration of theories is accomplished by a unique

combination of animated diagrams and animated photog-
raphy of specially prepared models that provide remark-
able three-dimensional effects.

. Images of projected shapes and objects actually move
through space and assume their proper inter-relationships
in synchronization with a carefully developed and profes-
sionally narrated explanation of the principles involved.

. The inherent expository capacities of the film medium are
fully exploited so as to provide the instructor with a

A separate series of McGraw-Hill Text-Films, con-
sisting of 7 sound motion pictures and 6 coordinated
" silent filmstrips, is also being produced on Mechanical
Drawing. This series, correlated with French and Sven-
sen’s MECHANICAL DRAWING, is designed for high
school drafting classes. Film titles in this series are:

TEXT-FILMS ALSO AVAILABLE ON MECHANICAL DRAWING

powerful means for stimulating the student’s interest in
the subject.

. The films offer the advantages of varied repetition of

subject matter. The motion pictures explain theories and
then demonstrate practical applications of theory; the
filmstrips stimulate review discussions of both theory and
application by the members of the class.

5. Scope of the films has been directed at those phases of the

subject of Engineering Drawing most difficult for the
average student to understand, as determined from a sur-
vey among instructors.

. Introduction to Mechanical Drawing
. Shape Dgscription—Part I

. Shape Description—Part II

. Auxiliary Views

. Sections

. Drawings and the Shop

. Size Description

N O N A W N =

McGraw-Hill Text-Films will be available

through outright purchase of prints from:

THE McGRAW-HILL BOOK COMPANY, Inc.

330 West 42nd Street

PR R R P R R s R e B S R R S R e R R R e PR A

New York 18, N. Y,
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THE PI SCALE
; by

George W. Mitchell
Hotel Holley
New York, N.Y.

Drafting students have long been accustomed
to following the old-fashioned method approxi-
mation in laying out the rolled curves (the in-

volute, cycloid) and development work, & method
which should be discontinued. The following il-
o lustrations show some of the examples given in
= schools where Architectural and Mechanical Draw-
ing is taught.

.- CYLINDER,
N | R

The student is told to divide the circum-
ference into an equal number of parts, (12 or
16 for & 2 inch circle), Take the dividers with
the chord of one of these small arcs. Step this
length on the base line as many times as there
are divisions on the circumference. This is an
approximate length of the circumference since
the chord is less than the arc. This error
multiplied by 12 or 16 is considerable.

SPACES, 7-6, 6-5=30N 2T,

Geometrical method of
dividing d given lineinto
eqéu:ll parts. USE Pi
SCALE,POINT OF

T
SPACES RAPIDLY, ‘ Another method given in some text books on
AGCURATELY. OIVISIONS: drawing is to compute the circumference by the
z WHY WASTE 2 formula D = ¢ (3.1416 x Diameter = circumference)
y ‘=48 and divide this length by the geometrical method
- / ;‘-:":::: as illustrated, but this takes time.
(Pi(T)=31416) 4 #TPu 0 With the Pi Scale the %rue length of circum-
ference is laid off without computation and the
. p
ACCURATE \nmwg_ subdivisions are also taken directly from the
scale.,

With the use of this scale true curves are
drawn as well as exact patterns in development.

;:_:,N The twelve (12) inch triangular scale is

universally used in all school drafting courses.
There is no change in shape, size, or length of
the present standard scale.

The Pi scale is substituted for the
3/32—5/16: 1 ft. found on one edge or face. This _
scale is seldom if ever used, not being adapted . 7
D to school work. T1/(Pi) is divided into 48 equal
parts, 48 being & multiple of (2,4,6,8,12,16,24)
so that the circumference can be divided into
any number of these equal parts and the true
length of the arcs marked off directly from the

THE STANDARD TRFANGULAR sgalef 2T into 16 equal parts, (_iTT into 12 parts,
12"SCALE. THE Pi(IT) SCALE IS ON 47T into 5 (or 4T into 10). This leaves & re-

. s mainder of more than one inch.
FACE,FORMERLY &anofi =ONE FOOT,
The one inch is divided into 10 equal parts.

Geo.W.Mitchell, Thus & tenth (decimal) scale is added which is

June 14,1948, often used in modern drafting, avoiding procure-
ment of an extra scale.

The Pi scale is a "copyright" design. The
full scale or parts thereof may not be reproduced
in any form without permission of the author to
whom the copyright was issued.



textbook on graphical methods.

® Chapter on stereoscopic drawing. No other published work exists
on this subject except articles in professional journals.

o Excellent organization and development of material.

® Solution of a few fundamental problems stressed.

The authors do not believe in limiting the teaching of Descriptive Geometry
to one method of attack as is done when either the "direct" or "Mongean"
method is presented alone. They DO believe that all methods are a part
of the subject; consequently this study points out the various possibilities
of attack on the basic group of problems underlying the subject.

This work is for use as a basic text in Descriptive Geometry, Engineering

Drawing, or Graphics courses.

College List, $3.00

By John T. Rule and Earle F. Watts, Massachusefts Institute of Technology
A new text that describes the methods of solving engineering problems by
graphical means.

Note these outstanding features:
® Emphasis on the solution of problems.
® Inclusion of the properties of plane figures as a proper part of a

FUNDAMENTALS OF
ENGINEERING DRAWING revised

By Warren J. Luzadder, Purdue University

After several years of outstanding classroom success this popular text has
been revised and newly illustrated. Improvements include:
® Newly illustrated chapters showing the clearest possible picture
of each operation. :
® Material expanded in chapters on Dimensioning, Serew Threads
and Fasteners, and Freehand Drafting.
® Many new problems added, improved organization of material,
and new tables and bibliographies.

College List, $3.75

Send for your approval copies

- PRENTICE-HALL, INC. 70 FIFTH AVENUE, NEW YORK 11
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Fige 3. Plane

applied last, because otherwise, even if dried, they

As indicated in a detail on Fig. 2, shading No. 5
can also be drawn with a compass having the same radius
as the ellipse. As the compass must be re-located for

(Continued from page 11)

S

each shading line, the spacing may not be maintained uni-
form. This method is, however, useful and satisfactory Fig. 5. Full size reproduction of line
on short runs, such as the circumferential surface of a shading of an orthographic drawing.

pipe flange.
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Fige 6. Full size reproduction of a line
shading on an orthographic view.

Fig. 6a. One-half reduction of Fig. 6.

It will be noted that the shaft shown in Fig. 2
has two highlights. The cue for this is gained from
modern photography. In previous years, a cylindrical
surface was considered to have one highlight and two
shadows. The industrial photographer, if he desires
to emphasize a simple object, places two floodlights
in opposite positions and thereby obtains two or more
highlights with various intermittent tone values.
There is no reason why the seme modern effect cannot
be applied to line shaded drawings. A study of un-
retouched industrial photographs made by a competent
photographer can be highly recommended in this con-
nection. ‘

Line shaded drawings for reproductions should be
made about 2-1/2 timés the size of the final print.
Shading lines are then conveniently spaced at about
20 to 25 lines per inch.

An interesting shading, although only practical
for straight lines, can be effected with regular
drawing pen. This is shown in Fig. 3. A short but
flexible drawing pen should be used. The T-square
blade is tipped upward with the index finger of the
left hand, while the pen is passed along it. First,
pressure is applied which is relieved as the pen
passed from left to right.

To draw a line shaded illustration in the manner
described here is not an arduous task. Once the sure-
ness of handling has been acquired, after some
practice, a moderate sizé drawing can be planned and
completed in as 1little time as 3 hours. Those who
wish to pursuve this 'technique further, let us say as
art for artts sake, will gain much benefit and in-
spiration from the study of the work of 19th century
engravers.

Prints by such masters as Cousen, Roffe, Heath,
Bourne, Sharpe and Sonnenleiter that were once the
pride of collectors, can now be found in Print and
Book Shops, where they are sold at a moderate cost.

In the technique of line rendering of various surfaces
and substances, they are a veritable mine of informa-
tion.

It may sound paradoxial to look at past centuries
for guidance on modern techniques, yet much remains in
the field of true art, which we must admit represents
a pinnacle of achlevement nor surpassed to date. In
exemining exsmples of craftsmanship, as evidenced by
old engravings, it must be remembered that these men
worked with tools extremely difficult of manipulation,
compared to the equipment of the modern pen and ink
artist. Then, everything depended on the human ele-
ment, and a single error in employment of engravers!'
tools might ruin the result of long and arduous toil.

The craftsmen engraved each line in the actual
size in which it was to be printed, and a typical en-
graving of the period easily contained fifty thousand
separate lines, Nor, could the craftsmen rely on
photo mechanical processes to reduce the original
drawing. A slip of the tocl, or & mistake in techni-
que, oould not be conveniently hidden.

In the belief of the author, it should be the
constant endeavor of our present students of line
drawing techniques to achieve the same patient mastery
of detail perfected in the engravers' Guilds. OQur
student of today is not under comparable handiceaps,
either in the equipment at his disposal, nor in the
necessity to carry out drawings to such a degree. Yet,
when the work entrusted to him is viewed with the
attitude referred to, and after the development of a
reasonable skill in lihe shadings, as described herein,
his work on completion will bear the stamp of excel-

‘lence which is the goal of every true artist.

* The lined shaded drawings used to illustrate
this article were supplied through the courtesy of
the American Smelting and Refining Company, New York
City. .
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GUIDE LINES FOR DIMENSIONING

by

Professor Francis C. Bragg
Georgia School of Technology

The subject "Guide Lines for Dimensioning"
has been rather scantily covered, especially
in the older textbooks. Several of the text-
books that touch on the subject, scarcely, do
more than recommend thelir use. Some of the
older texts recommend a silze ratio of three to
five for whole numbers and fractions. One of
the more recent publications recommends a one
to two ratio and guide holes in the Braddock
Angle as follows:

1. In the #3 letters - the 1lst, 2nd, 3rd,
4th and 6th holes numbering from the

lowest

2. In the
is the
placed

hole.

#4 letters the 3rd hole., (This
middle hole and should be
on the dimension line.)

guide lines can be drawn at a time.

3. In the #6 letters, the 3rd hole.

The above schedule for guide lines 1is
also included in one of the books which shows
whole numbers and fractions with a three to
five ratio in the text. This arrangement of
guide lines 1s the best that has been pub-
lished to date, but more guide lines are
given than are necessary; only one set of

In connection with the Braddock angle,
the following system can be used effectively
at considerable saving of time over any other
published method.

First, space all dimension lines 5/16 of
an inch apart and the same distance from the
outline of the object to be dimensioned.
This can best be done by setting the Brad-
dock angle with the lower holes in the
several sizes of letters in line with the
outline of this object, then using the middle
holes in the #6 letter to locate the several
dimension lines desired. Next, use the two
outer rows of holes in-the #6 letters to
draw the top and bottom guides for each
dimension line as needed. Finally, it will
be noted that there is a mlddle hole in the
#3 letters which corresponds with each
middle hole in the #6 letters. With the
outer holes in the #3 letters, next to the
above mentioned middle holes, draw gulde
lines for the top and bottom of the whole
numbers. This will give two or more com-
plete sets of guide lines and at least three
dimension line locations at one setting. '

The accompanyling figure illustrates the
general set-up. A serles of lines with 1/16
inch spacing results from the use of the
designated holes, This indicates the possi-
bility of other uses for the set of guilde
lines as shown above, as well as demonstrat-
ing that any means of producing lines with
1/16 inch spacing will give satlsfactory

gulde 1lines for dimensioning.




. o CALLING ATTENTION TO

the imminent publication of

ENGINEERING DRAWING PROBLEMS

By Eliot F. Tozer, Northeastern University

and Eugene G. Paré, Massachusetts Institute of Technology

This set of problems was designed as a lecture-laboratory course for engineering college
freshmen with no previous experience. The course leads to advance work that utilizes
visualization — particularly to courses which require engineering drawing such as Machine |
Drawing, Machine Design, and Structural Drafting. The book provides ample material for

the thorough training of the student in the fundamentals usually included in engineering
drawing courses. Since nearly all the problems were prepared from interesting practical

applications, they are essentially self-
motivating. The material is designed
to do more than train the student to
make carefully executed drawings;
rather it is designed additionally to
develop the student’s sense of space.

CONTENTS: Use of Equipment; Technique Practice;
Capital and Lower Case lettering; Applied Geom-
etry; Conlc Curves (by definition methods); Technical
Sketching; Visualization (missing view problems —
freehand); Visualization (missing view and comple-
tion type problems — mechanical); Primary Auxiliary
Views; Secondary Auxiliary Views; Sectioning; Trac-
ing; Isometric Drawing; Oblique Drawing; Perspective
Drawing; Helix and Thread Conventions; Fasteners;
Dimensioning; Simple Assembly Drawing; Details from
Assembly; Intersections; Development (sheet metal);
Introduction to Nomography; Graphical Solutions of
Engineering Problems. In many cases the work titled
above is spread over a number of lessons.

Send for an examination copy of:

SOME OUTSTANDING FEATURES ARE:

The problem statements are brief.

It may be used with any standard textbook.

The problems are of a practical nature.

® |t contains large sized sheets that closely
approximate commercial practice.

The fundamentals of the graphic language
are covered in accordance with the latest
American Standards.

The incorporation of pertinent sections of
latest American Standards.

Blank sheets provide space for extra prob-
lems the instructor may wish to assign.

ENGINEERING DRAWING PROBLEMS

Hlustrated Probable Price $3.25

168 Pages 11x17 Paper

D. VAN NOSTRAND COMPANY, Inc.

250 FOURTH AVENUE NEW YORK 3, N. Y,
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THE WALRUS AND THE CARPENTER

A recent news release from the University
of Detrolt announces the appointment of Jasper
Gerardi, assoclate professor of engineering
drawing, as actlng dean in the College of
Engineering. Professor Gerardi recelved his
bachelor of civil engineering degree at the
University of Detroit in 1929 and his master
of science degree from the University of
Michigan in 1935,

Other items of interest that seem to as-
sure us that the Gerardl coatails are more or
less continuously popping behind him are:

1. The University of Detrolt College of
Engineering has enroclled 2200
students,

2. Professor Gerardl is responsible for
the administrative work connected
with 1400 freshman and sophomore
gtudents and about 60 faculty members,
In addition to which-- 3. he is
teaching as well as directing the
activities of the Drawing Department.

4, The Gerardi's have. a new baby boy as
of March 16, 1947,

5., The current article-eptitled "Teaching
Tolerances" 1s one of a 3erles of
three of which the other two wilkl
appear in early issues of the Journal.

P
A recent release from Harding College at
Searcy, Arkansas announces the awarding of an
honorary Doctor of Laws degree to Professor
W. E. Street of Texas A. and M. This degree
was awarded 1n recpgnition of his outstanding
work in Engineering Drawing.

‘ Professor Street, who is head of Engi-
neering Drawing at Texas A. and M. received
his B.Sc. degree from Texas Technological
College in 1930 and his Master of Science
Degree in 1933, Author and Co-Author of six

- Drawlng. _
"that 1t marks the entry of McGraw Hill, a

text books now in use in American Colleges
and Unlversities, Dr, Street gained special
recognition for his work supervising war
training drafting work in 30 Texas towns
during the four years of World War II.

This note is especlally appropriate here
because he was the editor of the Journal of
Engineering Drawing from 1944 to 1946,

# % %

0f the three "play problems" that are
shown in this issue--for your amusement, and
edification two were submitted by Professor
H. E., Grant of Washington University, and the
third was submitted by Elden Mathauser In-
structor in Engineering Drawing University of
Nebraska., We wish you luck in solving them!

#* 3 4 .

The lack of contributions for this issue
of the questlon mark page 1s explained by the
fact that the first notlice of that page came
out so shortly before the publication date of
the current issue, It 1s nhoped that
material will be submitted for thls page
in the next issue.

* %%
Professor Henry formerly of the Illinoils
Institute of Technology has transfertred
his activities to the Mechanical Engineering
Department of the Louislana Polytechnic
Institute, where he 1s in charge of Engil-

neering Drawing and Descriptive Geometry.

# % %
Announcement has been made of a new
film series that is to be placed on the
market 1n the spring of 1948, This specially
prepared film serles 1s designed to augment
and to correlate with French's Engineering
The announcement is noteworthy in

text book oompany into the Text-Film fileld.
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AND
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by
T. T. AAKHUS E. J. MARMO
Ass’t. Prof. of Eng. Drawing and Ass’t. Prof. of Eng. Mechanics
University of Nebraska University of Nebraska

Fere is a work book for exercises in Engineering Lettering and the
Elements of Dimensioning that can be used in conjunction with any

of the standard drawing texts. - ID DlMENS,ON'
A new approach is used in the Lettering section — based on a premise %

that a student can do good lettering only after he has acquired a
mental picture of the relative proportion of each letter. The com-

lete alphabet has been designed to a large scale in both the vertical e
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TRUC“O The Dimensioning section is presented in a progressive manner by a _th_;;

WS " ies of exerci g £ d simple: solids, £oll e
T " ve D series of exercises covering plane areas and simple solids, followed by —
peauire® a@“‘m,‘fgs{n:g" nomenclature and notations relative to shape operations and processes. )
in e e : e
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* Price 75c per copy

i u\t:';“,f\ Ledt REPY l . i 5 -
a0 We will gladly send an examination copy upon request, T ——————
gt

lon n\#‘““ Lis €% \erter

Wit Vs it W s
e M ines- derOteT er €O% (g WO gxeT
Q010 cvions O U [ ges g0 S op wne 19 gse o ) gene!
A ! e KO of n e
proctls ve ed eX9 ¢ ine y N8 Tt O prwee® o gmieC o

aced z“' 5. Usﬂi " usteet o o \\2\ g!;\‘go e D ! fof n\\ i e e
ench [ ovians Sgwet Plices. ' o P2 for o

° | fo

11

A\
1P o0 Wi oV oy Use @ oy pe!



28 JOURNAL OF ENGINEERING DRAWING

CAN SPEED BE TAUGHT?

E. Bruce Meier
Instructor of Engineering Drawing
University of Nebraska

Any duty or responsibility can- usually be sub-
divided into component parts. As the requirements of
each part are satisfied, so the responsibility is dis-
charged. If any portion of a duty is poorly done, the
overall effectiveness of onets efforts is necessarily
tempered. Complete satisfaction comes only when all
phases of a job have been well done. This is true of
all tasks, including the teaching of engineering draw-
ing.

The responsibility, then, of teaching engineering
drawing can be sub-divided into its component parts,
analyzed and put back together. An effort will be made
to do just this and as the parts are examined, to in-
ject several suggestions for your consideration.

The teaching of engineering drawing might be di-
vided into four sub-divisions or components. Namely,

l. Course content

2. Lines and lettering
3. Technique

4. Speed

The first category, course content, would include
the fundementals of engineering drawing such as
visualization, orthographic projection, what a counter-
bore looks like on paper, nomenclature, etc. This com-
ponent of teaching engineering drawing is handled quite
satisfactorily by most institutions and can be given
the classification of "well done".

The second component, lines and lettering, in-
cludes, of course, the alphabet of lines for both pen-
c¢il and ink work and the standard engineering alphabet
of letter forms. This is standard procedure and
probably well done by the accredited schools.

The third component of teaching engineering draw-
ing, technique, would ineclude techniques of accuracy
and methods of improving the appearance and readability
of a drawing, which could be further discussed along
the lines of arrangement of views, general notes, ete.
Techniques vary in point depending upon the place of
employment or the institution of learning. The overall
accomplishment, however, can also be given the classi-
fication of well done.

The fourth factor, teaching speed, is the com-
ponent of teaching engineering drawing with which this
paper is principally concerned. Are we teaching speed?
If we are not, then is it possible to teach speed?
Also, if we are not teaching speed does this partial
failure in our responsibility temper the effectiveness
of our overall programs?

Let us take stock, for a moment, of just how in-
directly this problem is being approached. Some

institutions are sacrificing the very importent factor
of neatness and excellence of appearance in the
interest of speed. This procedure is being sponsored
and, originated within some departments of engineering
drawing. Do we not have enough difficulty in promot-
ing nedtness and good draftsmanship among our embryo
engineers? This vital asset must be injected at the
freshman level with sufficient.vigor to weather the
minimizing of ‘its importance by some of our colleagues
in the more advanced phases of engineering curricula.
Sponsorship of poor quality in any product is, at best,
an emergency measure. It appears that this method of
promoting speed leaves much, too much to be desired.

The general method of attempting to cause the
student to draw more rapidly is the establishment of
deadlines or due dates for drawings. Failure on the
part of the student to comply with the prescribed time
limit results in mfrk downs or other penalties. It is
not to be denied that the time table arrangement is
necessary and vital to the efficient operation of any
organization. Due dates cannot be dispensed with. The
point is, however, that meeting deadlines does not help
the student to draw fastér, but in many cases causes
him to spend & considerable smount of extra time on his
drawings outside of the class room. In effect, he is
operating in a "do-this-or-else" atmosphere. Would it
be safe to say that his efforts would increase many-
fold if he knew that we were teaching him to draw
faster in a logical direct manner instead of attempting
to force him to do so? That is to say, make the stu-
dent feel that we are helping him to meet & deadline
instead of daring him to meet it.

The student is taught lettering by first exposing
him to semple letters of good form. The characteristics
of proportion and construction are pointed out to him.
Then, he is assigned several classrcom hours to prac-
tice and develop, under direct supervision, his
techniques and skills in the art of lettering. In
these periods he has his mind on lettering. He is very
much aware of the fact that he is being taught how to
letter. He soon learns to know his own weaknesses and
is able to criticize his own procedure with accuracy.
After the initial discussion and supervision by the
instructor, the student rapidly becomes his own
teacher because the process.has reduced to a "practice-
then-criticize" procedure for him.

In other words, we teach lettering by devoting
several laboratory hours with a lecture to lettering
alone. Could not this be done in the matter of teach-
ing speed in engineering drawing? Let us consider,
then, how this might be done.

Immediately, it is conceded that an individual
can draw no more rapidly than he can proceed

mentally.
! (Continued on page 30)
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(Continued from page 28)
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His powers of visualization, ability to solve problems,
experience, etc. are all contributing factors. In the
final analysis, however, manipulative ability in the

matter of handling one's drawing instruments is one of

the most important factors in drawing rapidly.
Fortunately, this aspect is most easily separated from

the rest and much can be done to improve a student's
manipulative ability.

There is & corresponding factor in teaching piang
pupils. It is recognized that practicing the scales
is of fundamental importance in the development of
finger usage not only to the beginner, but to pianists

of all degrees of accomplishment. Whether one's
immediate degree of accomplishment permits him to play
only the simplest compositions or the most difficult
contributions of the masters, his advancement is
limited by his performence of the scales.

Practicing scales is to the pianist as practicinE;
manipulative exercises is to the draftsman. If the
draftsmen can't draw rapidly, he must think very
rapidly in order to meet the competition of his
colleagues. Very rapid thinkers are in the minority
and for this reason, the teaching of speed can effect

(Continued on page 32)
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Revised
Edition

The Tuo Vew Texts by William Wirt Turner

Professor and Head of the Department of Engineering Drawing,

University of Notre Dame.

FREEHAND SKETCHING
FOR ENGINEERS

HIS course has been developed to meet the urgent need for im-
rovement in the sketching ability of students and engineers.
he material is deftly organized to show how to analyze prob-

lems, select the proper views to present the object clearly and com-
pletely, relate these views to one another, and annotate and dimension
them correctly. Also téaches the theory underlying drawing and trains
in the reading of drawings.

Methods and work sheets have been carefully tested in university
classes. Work may be done with instruments if the aim is to learn to
make and read drawings rather than to learn to sketch. Based on new

American Standard practices.

BASIC PROBLEMS IN
ENGINEERING DRAWING

THIS revision is an outgrowth of the shorter series of work sheets
developed and used with such success during the war period. The
material in this new series can be used with any text on engineering
drawing. It is based on third angle projection and is in keeping with
the prevalent trend of coordinating engineering drawing and descriptive
geometry courses. Includes work commonly taught in freshman year.

An outstanding job of organization characterizes the make-up of this

series. Material is presented systematically in graduated steps and con-

siderable care has been taken to eliminate purely repetitious tvpes of
practice. Based on new American Standard practices.

' “FREEHAND SKETCHING
. tor ENGINEERS 1

William Wit Turner

e
Now YORR, W T

THE RONALD PRESS COMPANY, Pubinbet
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o

97 sheets, 8L x 11. 55 sheets of
problem layouts and illustrations,
and 9 sheets of practice paper.

Packaged in envelope.  Teacher’s
Manual available. $2.50
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102 sheets. 8% x 11. 74 sheets of
problem layouts and illustrations.
7 sheets each of practice and tracing
paper. Packaged in envelope. Teach-
ers Manual available. $2.50

iw\"“—“—“ NN N N g g e
Otlier Texte by Profecson Turnen -
) BASIC PROBLEMS IN

SIMPLI F_I'_:EDE DESCRIPTIVE GEOMETRY
PERSPECTIVE (written in collaboration with CARSON P. BUCK)

This sound texthook on the theory and practice of perspective
drawing is prepared to meet the working needs of architec-
tural and engineering classes, and of practitioners. The
treatment eq\iips the user to make architectural, mechanical,
and production drawings such as the exploded views whith
are finding increasing use in manyfacturing.

The subject is develdped in simple, clear cut, graduated
steps. Develops a clear understanding of the reason for each
step followed in the practical preparation of the drawings.

This successful series of work sheets is based on third angle projec-
tion. It is composed of carefully chosen practical problems which
have proved their worth through classroom use by students of vary-
ing abilities .and previous preparation; also it has been used in
special classes of engineers and of draftsmen from industry. The
series is general in character and is prepared for use with any stand-
ard text in descriptive geometry which employs the direct or auxil-
iary plane method.

75 sheets, 8%4 x 11. 60 sheets of problem layouts, 8 sheets of prac.
tice paper. Packaged in envelope. Teacher’s Manual available,

in preparation
\irs.prep / $2.00

THE RONALD PRESS COMPANY, I5 East 26th Street, New York 10, N. Y.
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(Continued from page 30)
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its most far-reaching assistance to the student by be-
ing approached in the classroom from the standpoint of
manipulative dexterity.

The following figures are presented as tentative
completion-type manipulative exercises to be used
experimentally in engineering drawing at the University
of Nebraska. They will be used somewhat as described
below.

It is proposed that a short resume of suggestions
contributing to greater speed in drawing be issued to
each student at the beginning of the semester. This
pamphlet would include suggestions as to arrangement
of equipment on the desk top, such as location of
drawing instruments, pencils, erasers, triangles, etc.
with emphasis on developing orderliness as a habit.
Funbling for a pencil that is never to be found in the
seme place can waste minutes. When these minutes are
added to those wasted in searching out an eraser, com-
pass, ete., the accumulative effect is noticeable,

"All motions not involving accuracy or appearance
can be done rapidly." This is a helpful statement to
beginning students. Little skill is required to turn
a pencil sharpener quickly or to erase & pencil line.
Little skill is necessary to wipe a pen rapidly or to
draw guide lines for lettering.

These are just a few of the suggestions which will
be included in the pamphlet of helpful hints.

MANIPULATIVE EXERCISE No.4
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The individual exercises will be graded on a time
basis except that & minimum stendard of line quality
must be met. The exercises are designed for an
average completion time of ten minutes. The student
will write the date and his name in the spaces pro-
vided and will write in the "begin" time as announced
by the instructor. It is expected that there will be
at least a six minute spread in performance time by the
class and thus the instructor will write the "end" time
on each plate as it is handed in, using minubes and
some convenient subdivision thereof. The first six
exercises will be done-in pencil and the last two
in ink.

Exercise No. 1 involves tee-square lines only.
The student will align the "match line™ with his tee-
square and at the signal will begin the exercise. His
lines will run across the page from the "start line" to
the "stop line" and the first line is at the top marked
number "1". The second line is across the bottom of
the page marked number "2"; the third back at the top,
etc. Practice will thus be obtained in moving the tee-
square rapidly from top to bottom of the page.

Exercise No. 2 involves the use of the tee-square
and one triangle in the making of vertical lines with
alternation from the left side to the right side as
numbered for the first ten lines.

Exercise No. 3 involves the use of the 30° - 60°
triangle and the tee-square in the making of 30 and 60
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degree lines to the left and right and withtwo general
exercises involving these and a few tee-square and
vertical lines.

Exercise No. 4 adds the 45° triangle in combina-
tion with the 30% - 60° and the tee-square in the exe-
cution of 15 and 75 degree lines in the various direc-

tions.

Exercise Noe. 5 uses the compass and a trisngle as
a random straight-edge in the constructionof triangles
with three sides given,the constructioﬁ’bsing based on
the tee-square line in each case. The length of the
left vertical line is to be used as the upper left side
of the triangle and the length of the right vertical
line to be used as the length of the upper right side
in each triangle. This is indicated by using line
number 1 with end number 1 of the horizontal base line,
as shown on the first triangle. This exereise and
Exercise No. 6 require frequent changing of the com-
pass setting, the portions of each circle in No. 6
being completed from the radii of the given arcs.

Exercise No. 7 uses the ruling pen with the 45°
triangle and the tee-square to complete the lines in
the weights given; that is, object outline and hidden
outline.

Exercise No. 8 uses the pen compass to complete
the circles or portions of circles as indicated. Here
again only object outline and hidden outline are used.

The pencil excercises all involve the maintenance
of pencil and compass lead points in order to make
lines of acceptable quality, just as the ink exercises
involve the trials and tribulations of inking.

For these exercises to accomplish what is hoped,
it is necessary that each student understand completely

what is expected of him. He must be able to proceed as
rapidly as his hands can carry him without the possi-
bility of delays resulting from doubt as to details of
procedure .«

It is expected that these exercises will be given
during the third and fourth weeks and the sixteenth
and seventeenth weeks of the first semester freshman
drawing course. Also there will be "spot" use of the
test in the advanced drawing sections for purpose of
comparison. Prior to the giving of the tests to the
first semester students, it will be announced that a
semester grade for "speed" will be determined from
their performance and that this grade will be averaged
into their final grades.

It is hoped that these exercises will prove to be
of value in actually assisting the student to draw
more rapidly. I have had several students who are ex-
cellent draftsmen but who performed so slowly that
their value to an employer would be doubtful. They
were convinced that they could not draw more rapidly
and maintain high quality. Perhaps these exercises and
the revisions of them will help overcome this psycho-
logical handicap.

In these days when one scarcely has time to think,
speed is a vital consideration. Competition will soon
be more keen than ever before. 1In so far as industry
is concerned, the drafting room will have to be the
starting point of increased efficiency and rapidity of
accomplishment to meet this situation. If we are to do
all we can for our engineering students, who for the
most part will be engineering-draftsmen for some time
after graduation, I believe that a concrete effort to
teach speed in engineering drawing is worth some time
and thought."

Report of
MID WINTER MEETING

Engineering Drawing Division

The midwinter meeting of the Drawing Division of
the ASEE was held at the Brooklyn Polytechnic
Institute, Brooklyn, New York, on Saturday, February 1
at 10 a.m.

The morning session featured a talk by Dr. Otto
Klitgord of the Institute of Applied Arts and Sciences
in Brooklyn on the Technical Institute movement, a few
words by Professor Ming of the Brooklyn Polytechniec
Institute on his work on ESMDT courses and & report by
Professor Harry M. McCully of Carnegie Institute of
Technology on the work of the Standards Gommittee.
Professor Rule reported on the committees appointed on
the recommendation of the St. Louis Summer School.

The morning session was followed by & luncheon, at
which the entire group were the guests of President
Rogers of the Brooklyn Polytechnic Institute.

The afternoon session was featured by a paper by
Mr. Steven A. Coons of the Chence Vought Aircraft
Corporation on the Application of "Graphical Methods to
Aircraft Design. This was an unusually interesting
paper repeated from the fall meeting of the New England
Division of the ASEE. The paper started & lengthy
discussion. This was followed by a meeting of the
Executive Committee of the Drawing Division.

The attendance was in excess of forty. The chief
topic of open discussion was the possibilities of in-
creasing our emphasis on graphical methods and graphi-
cal research. It was tentatively decided by the
Executive Committee to meake this topic the major theme
at the Minneapolis meeting.
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Charvoz No. 877 Drawing Set

To meet the post war needs of students in Techni-
cal Schools and Engineering Colleges.

To satisfy the exacting requirements of the Pro-
fessional Draftsman, the Architect and the En-

gineer.

A nice, appearing, highly polished, well balanced
precision built set, attractively designed by
Charvoz engineers. Produced at our Charvoz
factories under high manufacturing standards
and rigid methods of inspection.

A sturdy well balanced precision instrument
built for accuracy, perfect performance and life
long service. Mechanically perfect and expertly
constructed to make possible the finest precision
work.

Nicely fitted in neat, compact, leatherette cases
lined with velveteen. Each set neatly boxed in
a new type, attractive, streamlined sturdy carton
on which is clearly indicated the sfyle and stock
number.

Charvoz-Roos Corporation

101 FIFTH AVENUE

NEW YORK, N. Y.
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INTERNATIONAL TEXTBOOK COMPANY
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To Readers of the JOURNAL OF ENGINEERING DRAWING:

We want you to know more about two of our textbooks which continue
in steady adoptions in college courses because they meet specific training
preparation requirements for industry today: Maleev's MACHINE DESIGN and
Hall and Kiley's PATTERN DESIGN.

An important addition to the recently revised edition of MACHINE
DESIGN is data on screws with ball nuts, which are growing rapidly in
importance particularly in automobile and airecraft design, The book covers
concepts, definitions and fundamentals on which design calculations must
be based and fully stresses the value and importance of modern engineering
research, Listed at $5.00, it contains 590 pages, 6 x 9, with 460
illustrations,

PATTERN DESIGN, because of consistent demand, has just been released
in a new printing, With ample illustrations, this book offers experience
in manipulating hand and machine tools, studying and designing patterns
and a series of special problems that involve the construction and inter-
pretation of mechanical drawings. Containing 193 pages, 5% x 8%, and
227 illustrations, this book is listed at $2,50,

We shall be pleased to mail you descriptive literature more fully
explaining the merits of these timely works; or let us mail you examination
copies on approval. May we hear from you?

Yours sincerely,

Lawrence W, Tice, Manager
College Department
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