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PREFACE

This paper was written because the author feels the quality of
work done and the teaching job performed in the ‘school drafting room
can be greatly improved by a knowledge of, and use of, available
physical facilities, tools and teachimg aids.

1 wish to give special thanks to the Reynolds Spring Company,
Vincennes, Indiana, and to Mr. John Bartrum and Mr. John Samoluk, of
the engineeﬂng department of this firm. Their patience with the many

questions and frequent visits has been greatly appreciated.
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Introduction

The history of mam has been a constant striving to improve his
position, and the emviremment in which he lives. This paper is
concerned with the progress of man, amd his ability to improve his way
of life by the design and-production of tangible products to make his
life ﬁore eajoyable and worthwvhile.

- Statement of Problem

The problem to be considered had it's begimms because of the
dawaing of the mdust;rial age, or as it is usually referred to, the
Industrial Revolution. Man has progressed from the Industrial Revolu--

7 tion, where he built'vand worked on machines to produce tamgible goods,
| to a new Industrial Revolution of Automation. This new rwblution has
created many new opportumities #nd products that would not have been
possible with older ncthoﬁs of preduction. As items that are produced
become more complex, the designing of the machines to produce them
become more difficult. The workiag dravinga for these machines, and the
products they producc; o:re also becoming more complicated. Some
progress has been made in the ideas, teoels and techmiques for creating
working drawings of objects to be produced. MNowever, mam is ulﬁaya
slow and resistamt to any change from his established pattemms of
bbehavi.or. Modern materials and metheds are slowly being evolved by most

‘engh&;:ering departments of large manufacturing corporatioms.



Beed for the Study

The primary concerm of this paper is: !ow can the physical
facilities of the school drafting room, the tools, supplies and teaching
devices, be utilized to do a more efficient job of teaching drafting?

Man¥ people are wrkﬁg with basic equipment - drawing board,
‘tee square and stool - which is wvirtually identical with that
vhich was in commom use 60 years ago, and very little differeat
from that om which Sir Christopher Wrem laid out plams for St.
Paul's cu:hcdrrl and James Watt prepared drawings for his early
steam engines.

Teachers of drafting need to analyze the work that is being dome
in industry by‘drnftmn to determime the material being presented to 7
the student of drafping. Is this the information and techmiques uu.&?ma
wvhen they become engaged in drafting positions in industry? Each
teacher lhouid keep abreast of all developments in the specific area
being taught.

- Methods gj_ Collecting Data )

The infermation for the paper was gathered from industry, the
personal experieamces of ’taachers of drafting, a study of textbooks and
‘periodicals dealing with drafting, mamufacturers of drafting equipment
and supplies, and the author's own personal experiences in the field

of drafting.

L. Bruce Archer, 'The Designers Equipment,'' Design, 122
(Febrwy. 1959), Pe 51.



Physical Facilities of the
School Drafting Reem
Planning of the Roow

Too many times the dra-ft:ln; reom hu been just any room in the
school buildimg, .vit:h a few benches, a few stools and a text from which
to copy outmoded probiéms or exercises, Great care should go imto the
plamning of the physical facilities, tha equipment that is to be used,
and the material that is to be pruintad. The appearance of the schoel
drafting roem should correspond as neariy u 'pouible to thnt‘ of am
industrial drafting room.

'ﬂ:e size of the room will vary with the individual situation. A
rectangular room with an adequate -oul;t of space to house the mecessary
‘equipment and studemts vithout being crowded is recommended. N. L.
Englehart recommends fifty iquré fﬁcc per pup:l.l.]' 'The ammber of
students to;be taught and the equipment to be placed in the room are
necessary bits of information thu;. should be known before the size of'
the room is determined, Too many times the revera; procedure is
followed. A room is secured, equipment and supplies are acquired, and
then a program is tailored to fit the materials on hand rather than the
needs of the studeats.

Obviously, mere dimemsional requirements are not satisfactory
bases for planning. A standard class size has been a major

ln. L. Emglehart, N. L. Englehart Jr., and Staatem Leggett,

Planning Se  Scheel Buildings (Mew York: Reinhold Publishimg
Corporatiom, 1949), p. 86.



determinant of the spaces provided in many schoolhouses.
e o o the wider freedom of the classroom should be given
greater consideration in the plammning of room sizes tham
the more dimensiomal requitaents wvhich unwisely have
been incorporated im law. ‘
Color for the Room
It is recommended procedure to have the colors in the roem
harmonize with each other. A light cheerful room is mere comducive to
learning than a.dark dismal room. It is poswible to emphasize displays,
storage areas and danger zomes by the use of bright contrasting colors.
Lighting for the Room
With the advent of flouresceat lighting less emphasis can be
placed upon the necessity of a givem quamtity of natural light.
Tests in illumination have proven that the natural light
entering through the classroom windows is seldom sufficiemt
over more tham half the room and artificial supplementary
lighting must be used on the corridor side. Thus the
traditional standard of twice the height equals the width

of the roc; alse is being affected by experience amd sciemti-
fic tests.” v .

It is accepted practice to place the flouresceamt fixtures
diagonally acron'the room, and to ead, so they form one comntinuous
ribbon of light from ome side of the room to the other. The rows are
spaced about six feet apart over the totil length of the room. Most of
the fixtures observed have been of the double strip type. Iwo kinds of
‘fixtures are im common use, one haviang an qpooed bulb or bulbs suspend-
ed below a white reflector, and the other enclosed with an egg crate

arrangement, either of white steel or tramnslucent plastic. Another

«11p44., p. 100.

21b1d.
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type is a .lui.lmu ceiling of translucent plastic with flouresceat
lights above it. This ceiling has several disadvantages; the initial
cost is much greater tham the striﬁ lighting, and more curreat is
required to reach the desired level of illumination., Flourescent lights
do mot generate as much heat as regular incemdescemt bulbs, but the
large quantity of bulbs required for this type of lighting generate
more heat tham the coanventional strip lighting. Also, this ceiling has
a teadency to collect bugs and dirt., A ceiling similar to the one
described above is used by the draftimg department of Snap On Tools
_Corporatiom in their Mt. Carmel, Illinois plamt.
Ventilatiom for the Room |

 Windows to supply vemtilation are still usually found im drafting
rooms in schools amd industry. This is not as important as it once
was because of the use of air coaditiniu-v-d‘mtihting systems.
One example of the absence 6! nntu'cl liﬁt and vinti_htion is the
drafting and engimeering offices of the Reynelds Sprimg Companmy,
Vincennes, Indiana. This company relys emtirely upon both artificial
light and mechanical veatilation. There are no windows present in these
rooms. This arrangement is not recommended for small rooms because of
the likelihood of the development of claustrophebia by the users of the
room.

The Furniture of the Room
Placement of Furmiture
rraditunilly the benches have been in a line, one behind the

other’ and evenly spaced side by side across the room. This pattern is

slowly being changed, and the teachers of drafting are begimming to use



a more logiul arrangement of the furmiture in the room. For example,
if all the aisles im the room are of the same width, each aisle would
be as easy or as difficult to use as the adjoining aisle. With a more
logical placement of furniture, the aisles having the most traffic
would be wider than the spaces betweem the benches vhere no traffic is
desired. By the placement of furniture the teacher can channel the
traffic and the activity of the room to the desired areas. An example
of how traffic can be channeled by the placement of furmiture will be
noted in illustratien 1, page 7, showing a modern drafting room and the
placement of furmiture within the room. MNete:the space between the
’windows and the first row of bemches. Approximately eighteen inches is
left between the first row and the éindow. This is done to chammel the
traffic away from this area. The rows of benches in the center of the
room are picé.cd close together with a wide aisle on either side to
channel the flow of traffic, and also to cemserve ﬂ.oor space., Note the
wide area in the center of room lecdiﬂg from the door past the library
ceﬁter, past the teacher's desk and work area and on to the storagel.a.re.a.
This furniture arrangemeat helps. direet the flow of traffic past the
teacher's desk, but the aisles are wide enough to eliminate most of the
congestion. It is suggested that the furmiture be arranged to fit the
needs .of the group amd not be arramnged accerding to any established
order of arrangement. .
Work Surfaces : -
A atu.dy by L. Bruce Archer revealed that the furmiture of a room
has an ‘effebct upon the quality of vork that is being done. Most
-drafting rooms in schools use a flat, or omly slightly incl;.ned drawing
table.
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Perception is better when erect, poor when leaning over

the work, . . . There is evidence that between 50 and 75

percent of the errors and inaccuracies which occur on

engineering drawings are in a region near the top of the

drawing sheet where bad posture has blunted perception.l
This study also fouad that more enetgy is required to work at a hori-
zontal rather than a vertical board. One objection fie the vertical
board is the mecessity of having another place to keep the drawing
equipment that is being used. Two common ways to solve this problem
are to have an L shaped table on the left side of the drawing table, or
vhen the benches. are placed in rows the draftsman uses the flat table
behind him when the drawing board to the rear has been tilted into work
position. rali benches and stoole appear to be more satisfactory than
shorter ones with the draftsman half standiag, half sitting om the
stool. They give more freedom of movement with a minimum of effort.
Bulletin Boards

It is accepted prletiei to have & bulletin board in each class

room oflthe school. This is no assurance that teaching will be of a
better caliber because of its presemce. Mamy bulletin boards are |
collectix;g dust_, with nothing on them. Or even mtqe, the materials
have not been kept up to date, A student cannot be expected to look at
a bullét:ln board if the information is mever changed. The informatiom
placed on the bulletin board should be left om the board only lomg
enough for the people in the class to see it. The materials to be

placed on a bulletin board should be displayed in an attractive, eye

catching mammer. If the materials on display are cared for in a

-

lh:cher, op. cit., p. 53.



haphazard manner the studemt may do his work in the same vay and thimk
this is what is expected of him,
Storage ?acil%tges

The organization and storage of materials can also comtribute to
the quality of work that is being deme. If the physical appearance of
the room is kept in a haphazard mammer there is reason to believe the
work will be done in the same manner. Very few school buildings,
especially the older onel,lhave adequate built-in storage facilities.
This is more often an excuse than a reasomn for not having materials
organized in a desirable mammer., Seme kind of storage cam always be
found if a little imagination is used. Mest schools will provide emough
storage cabinets if requésts are made for them. Somet imes woeden
shelving must be substituted. If rough shelving canmot be provided,
crating materials are better than nothimg at all. If no ;torase
facilities can be foumd, the stacks of material cam at least have system
and order about them. |
Plemning Tables and Areas

One defici;ncy of most school drafting rooms is the abssnce of
adequaﬁe planning areas and tables. It is very desirable to have a
pl#nning table large eamough to acco-nodaée at least one fourth of the
studeats in the class. If possible, a chalk board amd bulletin board
should be im the immediate vicinity. Pertineat information for the

discussion or planning session can then be placed on the boards for all
to see.

%
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Drafting Tools and Equipment

Drafting Machines
As stated earlier, many people are still using Tee Squares and
draving boards much the same as they did sixty years ago. This is mot
a8 1t should be. It is not advocaté& that all schools hrgé and mil
'go out immediately amd buy the bviggilt and best drafting nachine
available for each of the studemts, but an attempt should be made to
keep abreast of all the curreat dcnlqnc’ni:s and make an attempt to 7
beeﬁne acquainted with the t:ools' and fmcu;u that are currently being
used by hdutﬁ. Many of the students curremtly in drafting classes
will work im industry vhem tﬁey leave school, therefore it is important
thnﬁ they be given experiences om oqw they will be uhg,_ and
learn methods that are uud ‘by indlutry.A
A survey conducted by Stzatford High School in Stratford,
Conmecticut, and published in thé May, 1955 issue of Industr_:l.al ers and
Vocational Education nyzﬁa revealed thqt:
Seventy six percemt of the industrial drafting departmeats
questioned, use drafting machines for their design work.
Sixty three perceamt of these exclusively, while only two

percent use T squares, Thus the drafting machine today has
become the overvhelming choice of hduatry.l

It is logical from the results of the survey that the drafting machine

can no longer be ignored as a major tool of the school drafting room.

%

1Ierbert W. Yankee, '"Let's Make Drafting Realistic," I-dustrial
Arts amd Vocational Education, 44 (May, 1955), p. 155,
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Many teachers feel that if the student is taught with the T square and
triangles he can readily adapt himself to the use of a drafting machine.
This point of view is mot held by the heads of industrial drafting
departments, accordiag to Robert A. Goulder.
Virtually every industrial-draftiag department head interviewed
felt that the efficiency of the draftsmen in his department was
considerably impaired by insufficient understanding of the use,
operation, amd adjustment of their draftimg machimes. Constanmt
teaching of the T square and trimmgles in early life formed
mental and physical habits detrimemtal to their effiziemt use
of the drafting machime, For example, many draftsmem coatinue
to use a triamgle as a vertical rule with the horizoatal scale
of the draftiag machine, completely overlooking the vertical
- drafting machim scale, thereby lowering ihe value potemtial
of the drafting machine up to 50 perceat.
The cost of a drafting machine is quite high, with the better
~models costing over 100 dollars. Ome could not justify the purchase of
one for each student im a drafting class in & small school, but ome or
two could certainly be justified so the student can have at least some
experience on this type of equipment. 7
Most of the older tektbooks igmore the drafting machime completely
although the newer texts do make some reference to the draftimg machine.
The Universal Drafting Machine Company, 7960 Loraine Avenue, Cleveland
2, Ohio, offers a pamphlet to teachers upbn request, entitled, '"Drafting

Machine Practice."
Parallel-Ruling Straightedge
Industry also uses the parallel-ruling straightedge quite

extensively. This device is used to draw horizontal, straight lines.

" lpobert A. Goulder, "Drafting Machime Training in the School,"
Industrial Arts .and Vocational Educatiom, 46 (November, 1957), p. 283.
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All other m:mnal instruments are used with this device. A

picture of the parallel-ruling straightedge is showm in illustration

two.

' ﬂ"’ A\ .
Parallel-ruling straightedge
Piguxre 2

A survey conducted by Nerbert W. Yankee revealed that: 'Twenty two

percent of the industrial drafting departments of industry are now using

this instrument."l Some experience should be given the student on this

piece of equipment. One advantage of the parallel-ruling straightedge
is the ability to draw long continuous horizomtal lines. The major

disadvantage of this device is the necessity of having the drawing free

" of other tools, to allow the straightedge to be moved on the table.

~ The parallel-ruling straightedge is sold attached to a portable drawing

R

lyankee, op. cit., p. 155.
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board, and is also built onto a stationary adjﬁstuble table. The sizes
range from seventeen inches to eight feet in lemngth.
Use of Drawing Instrument Sets

It has bgen common pracfice to issue, remt, or have each student
buy drafting sets complete with differemt kinmds of ruling pems. From
observations of imdustry, the abseace of eoﬁl,e;te sets has been noted.
The only instruments visible are the items that are most frequently
used. The adjustable leg compass found in most drawing sets is seldom
‘used by imdustry. '
Center Wheel Bow Compass

The big bow compass with center vheel adjustment is preferred over
the adjustable leg type, with the virtual elimination of the adjustable
leg compass, The use of this instrument eliminates the need for changing
instruments for drawing large and small circles, The cénter wheel bow
compass is also more rigid and less likely to cause erroxrs im the work.
Many of the_inctr‘:unntl' in a typical drawing set are seldom used and
can be replaced by attachments to the compass. |
Mechanical Lettering Devices
A drawing to be of use must be easily read. According to the

survey by Merbert W. Yankee, and published in Industrial Arts and
Vocationall Education magazine in May, 1955, one of the common weaknesses
of prospective employees is the lack of ability to do good letterinmg
work, The particular style of the lettering, or whether it is inclined
or vertical, is not as important as its leéibility.‘ Poor lettering
w‘illf»&e'qgegtly‘ cause mistakes on work being done from the print. The

use of lettering devices and guides has offered some help with this
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problem, Two such devices are the Wrico and Leroy lettering guides,
The Wrico lettering guide is shown in illustration three, page 15.
Several .different: sizes of letters are included in the better sets.
‘I’heie instruments are capable of z;eproducing the letters in a very
desirable mamnner. The chief drawback of the lettering guides is the
great amount 6f time it takes to use them. They are used chiefly for

title blocks and the most importamt 1¢ttntinj, and the rest is usually
done free hand,

EBlectric Erasers

One of the new tools that is frequently found in industrial
drafting rooms is the electric eraser. For doing a lot of eruiﬁg on a
drawing these machines are very goed. MNowever, if the line to be erased
is small, it is easier to pick up and us? a hand er_aser. Two differenmt
electric erasers were. m one. m places the switch on the
top of the eraser. mmmmmmnm side of
the Mhe. The author feels the lafter m ds. mere satisfac-
tory.

Tr les

Since the great emphasis has been placed upon productiom rather
than artistic qbility, many devices have been developed to help the
draftsman execute the drawing more rapidly. The use of a larger
triangle for large work is one way the draftsman can save time., One
continuous lime eighteea inches lomg can be drawn more rapidly than two
nine inch lines and the line will probab‘lyube better because it is not
necessary to splice the line, The adjustable triangle with degree

divisions is also a very useful item. .Some models of this triamglte have



No. 3730

(Actual Size)

Wrico Lettering Guide
Figure 3
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data for the various roof pitches that are used in architectural draft-
ing. One innovation that is very interesting and practical is the
cﬁtting of templates for non standard items into the triangles. This is
done by the individual as the need for a special shape arises, Ome
such shape that is frequently used ia the engineering deparqnent of
Reynolds Spring Company, Vincennes, Indiana is shown in illuatratioﬁ
four, on page 17, Care must be taken when cutting such a template to
sexure the proper shape. Shown in this same illustration is a method
of\laying out division marks on the triangle,
Curves and Templates

.Curves and templates of mamy humdreds of shapes and standard parts
are manufactured by thé various drafting equipment manufacturers end can
be found in their respective catalogues., MNo attempt will be made to
describe all of the shapes that are availsble. Occasionally a shape
is needed that mo template has beenm desigmed to reproduce. Oftemtimes
it is necessary for the individual to comstruct twplates for his owm
use. Two materials suitable for the comstruction of templates are the.
rigid plastic laminates and one sixteenth inch plexiglass, The plexi-
glass is slightly more expensive and not nearly as readily avgilnble
as thé plastic laminate. The plexiglass is considered more guftable
because of the ease of shaping the part, and also becamuse it is co-pl:\etely
transparent, Figure five, on page 18, shows some of the possibilities
for the template made by the draftsman, used to draw specific objects.
The templates shown -are uséd to draw the spring shape for jigs and
fixtures for lsynolgs Spring Company, manufacturers of automobile springs

for seats. One disadvantage of a template of this type is the difficulty



~ Templatse Out ﬁto friangle
PMeare &



Hemo Made Flat Templates |
Pigure O
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of holding the template when drawing at unusual angles om the paper,
especially when doing the drawing without the aid of other instruments.
A solution fo this problem is shoﬁn in figure six, on page 20. The
template is made slightly larger and omly one shape is placed on the
template, The back of the tﬁplate is heated and raised at an angle
of about twenty degrees, thus allowing the user to place the thumb |
under the template and hold it more umcly; The back edge could be
left flat as in figure seven, page ,'20, and a small strip for holding
cemented to the top of the template, |

Many instructors feel they are mt dnih' aa adeqme Job of
teaching unless they are having all the wuk dbne with conventional
instruments. Any instrument that makes the job easier or ‘better should

be used if possible.

Flat ys. Iriaagular Sciales ‘

The survey by HNerbert W, tm mum "Glly 14 perceat of
draftsmen are still using triangnln scales as ealpmd to 62 percent
who are using flat scale with two bevels.” nl From the evidence preseanted
there is reason to believe drafting teachers should :I.ntroduée the use
of the flat scales to the drafting studeats.

Rapidagraph Pens

The use of ink for drawing has shown a steady decline over the
past feﬁ years, This does not mean the use of ink is going to disappear.
It. is still used by industry for mamy of the more permanent drawings |

and is used exclusively for patent office drawings. The great amount

%

1
Ibid.



Template With Raised Holding Device
riglxo 6

Template With Auxilary Holding Device
Figare 7
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of time required to ink a drawing using conventional methods is the
primary reason for the change to pemeil tracings by industry. The
Rapidagraph pem has changed the vhple comcept of imking drawings.

These pens are used in conjunctiom with templates and a process of
tracing around am:wbject is ueed, i:hil process does not resemble draw=~
ing as it is knowmn today. There are two types of Rapidagraph pen., Ome
type is filled like a screw £fill mﬁt;h pen, The other type has a
refillable cartridge., There are savem pems ia a complete set, Each
pen draws a differemt line width, W !iu ltlva;width is numbered 00,
for the finmest line, then size O, 1. 2, %, 3;"“‘, 4, lwh pen size is
color coded on the pen point with a colored stripe avousd the penm.

'.I.'he- cap vhich has the numbered pen size stamped on the4.‘top, alse has a
color coded band. The quantity of ink flow is accurately comtrolled
with these pens, thus eliminating. m of the ermra emed by excessive
ink as in a comveational rulimg pu.

The idea that anything worth doing is worth doing well applies
also th the purchase of drafting equipment, One cannot expect the
student to do good work om old or imnferior quality tools. There is
nothing more frustrating than to try to do a job with toels that will
not adequately do the job they were imtended to do, no matter how much
effort is put ’forth by the user, It is bétter to have a few good tools
than a lot of poor ones., It is suggested that the basic toels of a good
quality be purchased, and as need arises or more funds become uva:llabin,
‘additfemal quality toels cam be purchased.
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Paper, Pencils and Other Supplies

Use of Neavy Bond Paper

It is quite common practice to see an instfuctor using a heavy
bond, or detail paper as the medium upem which tha’ m: are drawa.
After the completion of the drawiag it is mecessary to transfer the
drawing to a tracing paper, vellum eor ﬂk- SMMI by suppliers
of drafting supplies and observations im Wny indicate the process

is entirely differemt for iadustry. It v!ll. s I:Q m‘ that a meater
drawing can be made if it is first drawa om dctailipqur and t:hu copied
onto a tracing medium, Time and money are the two chi.ef reasons why

| this method is no lomger used by nduatry. If drafl::lng is to be taught
M4 Some
g to ciags their attitude

| toward this practico, and are now hwhz the wtk douo in a wore

with amny similarity to indnstry, th“ S

instructors in i.ld:l.vidul schoahm

realistic manmer,
Tracing Paper

Manufacturers of drafting supplies offer a wide variety of tracing
papers, The papers range from a véry opaque, li.ght weight bomd to very
think transpareat vellum. The bond papers are condderdgly less expen-
sive than the fimer grades of tramsparent papers. Cost will influemce
greatly the decision as to which is the proper paper for the drawing
being done When the heavier papers are uad a much dttkor line is
needed to gct goed reproduction, nd even them the background will

probably kave some discolorstion. Ome problem encountered during &
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visit to J. Sterling Morton High Scheel, Cicero, Illinois was the use
of different weights and grades of paper within a single classroom,
This can create a problem as the dimtm papers require differemt
amounts of exposure to obtain goed rnmhctian. It is suggested that
only one quality of tracing paper"hi md within a single classroom.

ﬁ Tracing paper is used prmny im: pemcil drawings, HNowever,
some of the better papers cam be M ﬁot ink work. Tracing paper cam
be purchased in large velis for m Iprw ﬂ.ae drawings, or it can be
purchased in any of the stamdard sfl;_j}f‘j‘

It in quite common practice
to have border linn and title mﬁnmm m-ptinted on the tracing
paper. This practice is used quite u:tmivaly by indutry and to some
extent by schools, |
Tracing Cloth

Tracing cloth is used primat:lly ﬁot d&«;&m that are to ‘be dome

lliﬂ.ndit is ot used
to any great extent either by hdutr_y; or thc schools. An mtructor

with ink. The cost of traein; em isi

usually has the student do one or two drawings on this medium to give‘
him some experience with it. It will be noted upon examination of
tracing cloth that one surface is dull and has a slight texture or tooth
to it. The other, or back side, has a gloss. The drawing should be
done on the dull side of the cloth. When handling ‘tracing cloth, care
must be taken to keep the hands off the work as much as is possible.
The oils from the hands are not visible on the cloth but they leave a
ﬁlm that keeps the ink from flowing properly. This condition can be
remedied soriewhat by the use of powder or chalk dust on the surface of
the cloth prior to 6rming. Care nusﬁ be taken to the quantity or

texture of this material. Too much powder will prevemt the line from

-



flowing properly.
Tracing Film

One of the newer developments in drafting is the use of film for
tricing. This drawing medium has many advantages over other materials.
One of the advantages of film is its stability, with a minimum of
expansion and contraction. Another advantage is its high.transparency.
The working surface of plastic tracing £ilm has a slightly frosted
appearance.. The roughness or texture of the drawing surface is to give
tooth to the surface to hold the imk from spreading. This material can
be used equally well for pemcil drawings. The chief drawback to the
use of film is the cost of the material. |
Iransparencies and Intermediate gg_ig_i:_g_

Transparencies, as the name implies, is the use of several cleﬁr
plastic sheets laid ome over the other.to shaw differemt stages in the

development of an object. They m be wuwmm confidential

information on a drawing without having this information onm ‘the master )

copy. Another valuable use of the ove:la_y teeh::i;xue can be used in the
disc;ision of a drawing by a group of people, Prior to the discussion,
a clear plastic film is placed over the original draﬁng. As the
discussion proceeds, recommendations and changes can be noted om the
film. The master copy is preserved in its original state. An inter-
mediate pvint can then be made by running the tracing and film through
the machine at the same time. The applications of this material are

limited only by the imigination of the user.

‘A very valuable p'an‘phvlet showing the development of transparencies,

entitled "Picture Power," is published by the Charles Beseler Company,



East Orange, New Jersey. This pamphlet is available upon request.
Another valuable pamphlet, '"Ways to Save Drafting Time With Intermediate
Prints," is available from Fredric Post Company.

There are many cases when valuable original drawings canmot,
or at least should not, be altered or modified. Yet tracing
or re-drawing hours are costly. This problem can oftem be
solved through the use of intermediate.
For purposes of definition, am intermediate is any

. translucent-based reproduction master printed from am original
drawing in order to permit modification and to serve as the
basic source of print-making. . . . In addition to drafting
room use, these short cuts can be adspted for business and
office systems to effect substamtial sasvings 1& the prepara-
tion of originals and reproductiom operations.

Pencils

The proper pencil to be used will vary with the individual and the
‘job to be performed. lo;vevt;r, it is noted there is a tendency by |
draftsmen in industry to use only one pencil for all the w“grk, thus
eliminating the need for changing from onme pencil to mth:;. The
important development in the use of the pencil amWot the suto-
‘matic slip chuck lead holder instead of the mmiml wooden
pencil, |

Methods of Attaching Paper to the Drawing Board

For many years the standard way of attaching paper to the drawing
board was with the use of thumb tacks. This method had mamny drawbacks,
chief of which was the large number of holes left in the drawing board.
This method of‘tutening is bging replaced with the use of masking or
vdraft:ing tape. Besides not leaving holes imn the board, the tape leaves
-a flatter surface to move the instrumeats across. " The tape .15 also more

easily remoyed from the surface vhen the work is completed.

lvyays to Save Drafti.ng Time with Intiﬁediace Prints," Fredrick
Post Company. ' )
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Pencil Sharpeners

The stamdard method of sharpening the pencil for mamy years has
. been by the use of the standard draftsman pencil sharpemer amd sandpaper
or the sanding pads, made up of several sheets of sandpaper glued to a
wooden base., Some use has been made of files as a: sharpening device.
More recently the blade type pointer has been developed. The pencil
pointing machine is also used quite extemsively.

Cleaning and Burnishing the Pencil _!g!._p_ .

After the pencil tip has be_en'sﬁarp'th,d by any of the above methods
there is a small quantity of graphite dust left on the tip. This dust
must be removed to keep it from getting on ﬁhe dfaw_ing. One method of
cleaning the tip is to wad a piece of facial tissue and w;lpe the tip with
it. Another method is to fill a small container with cotton and rotate
the pencil tip in the cotton to clean it. A mll plece of cloth can be
used. One interestimg use of the clothu toﬁuutt very compactly
and place a rubber band around it. Instead of wiping gently to remove
the dust, the tip of the pencil is rﬁolved quite vigotously. Added
strength for the point is supposedly gained by this burnishing of the
tip. This idea is based on opinion and not upon any sciemtific study of
the problem. MNowever, it does work very satisfactorily, and leaves the

point in very good coaditiom.
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Teaching Aids

The use of teaching aids by the drafting instructor can comtribute
ﬁuch to the knowledge gained Sy the student. Some of the devices to be
discussed are used by most teachers, and will be mehtioned only briefly.
Other devices of a more uncommon or. unusual nature will be d:l.scu.slsed at
greater length.

‘One of the most common visual ce@mg aids in drafting is the
use of an actual part of an object. The student keeps; this object before
him and takes the measurements from the object. This works well for
small objects but is of no value for larger objects., This is probably
the most simple kind of teaching aid,

Blocks of Various Size sad Shapes |

Another method very closely related to the above method is the
use of small wooden blocks cut into the shape of the object. These cam
range from very crude objects cut out om the spur of the moment to very
detailed and carefully planned objects with a great amount of work of a
very high caliber being done on them. The fi.niahed visual aid is often
very striking because of the outstand#ng fimishes used on them,

Cut Avay Models to Show Cross Sections

This teaching aid is mach like the first method mentioned in as
'much as the actual part is often used, with parts of the object cut
awvay to sho: the interior views. Many ﬁne- the instructor comstructs

parts in cross section from wood and paimts the different areas in brigat
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contrasting colors. The part that is to be shown in cross sectiom on
the drawing is usually drawn with section lines on the sample. These
also i:ange from' very crude to very elaborately planned objects.

The Transgareﬁt Box |

This device is a transparent cube with hinges on each of the panels
to show the relationahip of views to each other in orthographic projec-
tion.. "rhe sides, top and bottom fold out flat to show their relation-
ship to each otherl. These boxes were first made of glass with tape
acting as the hinge. It is more commog ‘,p.na‘ctjice flow to use clear p].exi-.
glass with small hinges either of metal or pi&stic. The newer type
is easier to handle aﬁd there is iess dmger i.nvolvéd‘ than with the
glass models. This object is available as a manufactured teaching aid
from drafting supply distributors.

Isometric and Graph Paper

Isometric paper is available from mest drafting supply distribu-
tors. It 1s a great aid in thevteaching of free hand isometric sketching.
This paper is usually of a light green tint with a darker green or
blue line. Even though the lines are darker than the paper, they are
still a very faint line. This paper is available either in long rolls
or in standard cut sheet size. It is also ﬁailable with pre-printed
border lines and title blocks.

Graph paper used in draft:ing is usually ruled with eight divisions
to the inch both hor?izontally and vertically. A very important
development in graph paper is the plastic coated board covers. These
covers are ruled in eighths as conventional graph paper with the eighth

division ruled slightly darker. This cover is used when working
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directly om tracing paper, thus eliminating much of the measuring with
a rule. This paper can be washed with a damp cloth without damaging
the surface. Another advantage is the abiiity to use drafting tape
and remove it without damage to the board cover. |
Movies and Film Strips
- The number of movies and film strips forv drafting are §uite

limited. There are a few correlated to the various textbooks on drafting.
COronét Films, a large @isttﬂmtor of educational films, offers only ome
film for mechanical drawing.
Opaque Pro jectors

Quite frequently thé .drafting instructor has information from
magazines, written or drawn material that he wishes to present to the
entirg group of students at the same time, The opaque projector will
work quite satisfactorily in such instamces, Projectors are also
available for the transluceat materials, but they require considerably
more preparation by the thctor.
Using Colors to Teach Drafting

In the April, 1956 issue of Industrial Arts and Vocatioul.
Education magazine, Scott Williamson discusses a method of using color
to teach the understanding of the relationship of views., This technique
consists of developing a series of charts., usua]_.ly on pull down window
blinds, to show the relationsh:lp of views in Otthographic; Isometric |
and Oblique projection. ‘For the beginner, the three kinds of projection
can be placed on the same ‘chart, w:lth. the corresponding views of each
‘ colored the same color. On subsequent charts, omly one type of projec-

tion is placed on the chart. When working with Orthographic projectiom
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the student is shown the chart with Isometric projection. The student
draws the corresponding views in orthographi.c’ and colors the views to
match those on the chart from which the work is being dome. When work-
ing with isometric projection, the reverse procedure is followed.
The Flamnel Board

Another visual means of showing the relatiomship of views is the
flannel board. This bmard works in much the same way as the charts
exeept that one board will serve for all of the demonstrations. The
flannel board is usually cofI;structh of lmrdbnard or plywood placéd in
a p:l.c}:ure frame. The surface of_tﬁh‘bo&tﬁd,»u the name implies, is
covered with flannel. The objects. to be displayed are cut from contrast-
ing colors of flannel. When the pieces of flannel are placed against

the flannel of the board the nap of the material causes them to stick

together.
Isometric Blackboard

When doing free hand sketching or drawing on the chalk board it is
excegdingly difficult to draw all lines exactly the proper length and
at exactly the correct angle. Ome metho& of solving this problem is
drawv equally spaced isometric lines to the right and to the left from
the vertical axes. These lines will cover the entire surface of the
board. All lines are scribed permanently into the board with an avl.
When the lines are erased the scribed lines will be barely visible to
the user on the board. WNo atcémpt is made to conceal the fact guide
lines are being used even though they are not visible from the work
stations. ‘Q‘lis,i@tzw developed by the author and used in the high
school drafting room im Mt. Carmel, Illinois. The results obtained

vhen using this board were very satisfactory.
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Ruled Clear Plastic

The use of graph or isometric paper is objectional to many people
because of all the lines left on the finished drawing. One method of
eliminating these lines on the finished work is to use a piece of one
sixteenth inch plexiglass and rule it in the same manner as the chalk
board in the previous discussion. Instead of scribing the lines with an
avwl, they are drawm on the plexiglm ‘with a pen. The Rapidagraph pen
will work better fqr this drawing than a comventional ruling'pen. There
is no tooth to the surfaca'of‘thqﬁﬁiaxigipzq and caution must be taken
to prevent runs and slipping. Grtd‘ for laying out one eighth inch
graph lines can be accomplished ia much ﬁhg lllemr as for isometric
lines. The ruled plastic works well with tracing papers; if it 1s‘to
be used for opaque papervit will probably be necessary to place the work
over a cold light oopying device.

A cold light'éopying device consists of a box, the interior of
wvhich is painted with ai-;htglnly reflective paint.. The bulbs are of the
flourescent type, vhich emit less heat than the typical incandescent
lamp, hence the name cold light., The cold light copying device is
available as a manufactured item from distributors of irafting supplies
or it can be constructed by the individual teacher. This device is used
for copying drawings from opaque paper to other opaque paper, or it can
be used as a testing device to check the accuracy of drawings against
a master copy. The cold light copying device is a;so useful as a

display for slides and transparencies.
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Perspective Drawing Board V

When doing design work for prospective customers in custom cabinet
work it is frequently necessary to offer a visual picture of the object
being planned. The customer has not purchesed the proposed merchandise
80 mo great amoui;t of time can go :I.nl:o the ;ﬁr«psantation drawings. |
However, the better the visual picture presented the more likelihood
of selling the prospective customer the mchnndise. . The perspective
draving board was ‘designed to mbl«; tﬁe ﬁﬂ: to quickly and accurately
dscribe the proposals being premtm. ‘Imc idea was adapted by the
author from mﬁomtion‘p‘ublisihéd in ntm Business Magazine. The
drawing board was made from three Mftha i,neh. ‘Novaply and vevered with
a light green Formica. ﬁear the centet 651 the board a horizontal line
was drawn across the board., Vanishing points were established to the
right and left Mwa _Gf the beard. Wwfhmr plan for a cormer
kitchen cabinotm[ﬁgm with nﬂ&l&ﬂmhﬂ.ﬁ 4ach equals one
foot, the floor plm vas placed m l:luntd;l:uhad eye level line at
a thirty degree ‘angl.e to the right. A station point was established
as though the perspective were to be drawmn on paper. .Instend of the
cabinet being drq\m_wi.th doors and drawers, the master ‘plan placed on
the drawing board m drawvn with vertical divisions spaced at one foot
intervals fqér almﬂh of fifteen feet in each direct:loﬁ. Lines were
drawvn on the ﬂm represent ing ohe foot squares, Seven feet above
the floor lines wers drawm to represent the placement of the soffit.
After the nechmiul perspective was com'pleted‘ in pencil on the drawing
board, a ltr%ﬁ;c#’ md,ml_.’wtle used to scribe the lines permamently
into the Formica. The Vldaes were then traced with ink to make tha‘n

visible through trb,éing paper.
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Chalkboard Drafting Machine

The chalkboard drafting machine can be a rather crude homemade
piece of equipment or a very elaborate one such as the Paragon chalk
board drafting machine manufactured by Keuffel and Esser Company.

The Auto-Flow Chalkboard Drafting Machine is a remarkably
versatile aid to visual teaching and student comprehension.
Combining the functions of T-square, straightedge, triangle,
scale and protractor, it is recommended for classes in
mathematics, science, industrial arts and other technical
subjects where visual classroom presentations are required.
Students see more clearly - angles and lengths are exact -
details clearly observed, Diagrams rendered with the Auto-
Flow are shapp and precise encourmging neat working habits.

Chalkboard drafting machines are available in most states under the

National Defense Education Act.

1"Paragon Auto-Flow Chalkboard Drafting Machine," Keuffel and
< Esser Company, (1960) Literature, V
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Summar

In present industrial society, time seems to be one of the most
valuable assets. The emphasis is placed upon speed and production.
This increase in production must be accomplished without a loss of the
qualities that are necessary for the completion of working drawings
that adequately describe the objects to be manufactured or constructed.
In an industrial society time is given a monetary value and industrial
establishments use every means available to incréase the productivity
of their employees. When a device or idea is developed to make the job
easier, better, or quicker, it is adopted. New deveiopments are not
always accepted enthusiastically by draftsmen in industry because of
their reluctance to change.

The teachers of drafting have been even more reluctant to change
than draftsmen in industry., Some teachers have made an attempt, on
their own initiative, to modernize the teaching of drafting in their
local situations.

The teaching of drafting should:

1. Be aware of, and willing to use, new facilities that are being
incoﬁporated into the drafting room.

2. Be aware of, and willing to use, new time and labor saving furniture
that is being developed.

3. Be aware of, and willing to use, new tools as they are developed.

4, Be aware of modern materials that are being developed, and be willing

to use them,



5. Use any device that will make drafting easier for the student to

understand, or easier to accomplish.

35
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APPEND IX

Survey of Industries by Herbert W. Yankee
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