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from MACMILLAN

EUGENE PARE P R Descriptive Geometry

ROBERT LOVING THE AUTHORS HAVE DIVIDED the textual material of this new book
into short homogeneous chapters and have followed the simplified
VAN HILL _ é organization of their previously published Descriptive Geometry Work-
' L’_ sheets (Macmillan, 1950) in which new principles are introduced in
order of feed and difficalty. Both abstract and practical laboratory
problems are conveniently located at the end of each chapter. Illustra-
tions throughout the book are given in step-by-step form to ensure
easy-to-follow constructions. Planned worksheet problem layouts are

provided for each topic.

DESIGNED FOR USE with any standard text featuring the direct method,
Dejeriptive Geometry Worksheets, by Paré, Loving, and Hill, consists
of 24 groups of laboratory problems. Each worksheet contains from one
to six problems and is printed on top quality 814 by 11 drawing paper.
The worksheets are $2.50 DESCRIPTIVE GEOMETRY wil{ be ready in
June.

F. E. GIESECKE
A. MITCHELL
H. C. SPENCER

Technical Drawing, 3d Edition

THis BOOK includes easy-to-understand explanations of all basic tech-
niques, excellent illustrations, and many practical problems. Important
features of the 1949 edition are: the expanded chapter on shop
practices, the simple, easy-to-learn teaching of perspective drawing, the
comiplete treatment of dimensioning, the atticles on the Eckhart method
of intersections, and the chapter on aeronautical drafting covering the
latest developments in this field. The latest American Standard Draw-
ings and Drafting Room Practice is given complete in the Appendix,
- 1949—85.00.

Alternate sets of problems and lettering exercises are available as
follows:

TECHNICAL DraWING ProbLims, 2nd Ed., 1947, 93 sheets—$4.00
LETTERING EXERCISES, 2nd Ed., "1950, 16 looseleaf sheets- $1.25

TECHNICAL DRAWING PROBLEMS, Series 2 (Spencer & Grant), 1948,
138 sheets—$4.50 :

TECHNICAL LETTERING PRACTICE, 1949, 12 sheets—$1.50

H. C. SPENCER

_ The Blueprinf Language
H. E. GRANT

FULL, CLEAR EXPLANATIONS of shape description, with many exercises,
) thoroughly train the beginner in visualization. Actual drawings and
blueprints contributed by 113 leading manufacturers provide abundant
_practice materials in all aspects of blueprint reading. Threads and
fasteners, dimensioning, all shop processes and machine tools, measur-
ing instruments, gears and welding preparations are fully covered.
1947—4$5.00.

THE MACMILLAN COMPANY
60 Fifth Avenue, New York, N. Y.
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THIS IS DARTMOUTH COLLEGE

Dartmouth College 1n Hanover, New Hamp-
shire, one of the oldest and mest dlstingulshed
of Amerlca's 1lnstitutlons of higher learning, 1s
proud of a tradltlon which.has remalned un=
broken throughout the 182 years of 1lts exlst=
encet 1t 1s essentlally an undergraduate
college, not a unlverslty, and offers a llberal
arts educatlon.

It was Danlel Webater, ons of Dartmouth's
most famous graduastes, who saved thls tradltlon
from extinetlon, Befcore the TUnlted States
Supremse Court in 1818 he made a plea that the
College be allowed to contlnue as a prlvate
instltution, and in the renowned "Dartmouth
College Case™ the Court handed down 1ts declslon
that Dartmouth's charter, granted 1n 1769 by
King George III of England, could not be
viclated by the State Leglslature of New Hamp-
shire.

WebDster closed hls plea wlth these cele=
brated words: "It 1ls a amall college but there
are those who love 1t." The first part of thils
atatement 18 no.longer true; Dartmouth College
today has a student bpody normally of 2,700 men,
enrclled from every sectlon of the natlon, a
faculty of approximately 300 members, and en=
dowment funds and plant worth thirty-flve milw
lion dellara.

Dartmouth started as a school for Indlans.
The Rev. Eleagzar Wheelock, 1ts founder, had been
conducting an Indlan charlty school 1n Comnectl-
cut, but he wanted to carry hls work Into the
wllderness whers there was a more plentiful
supply of heathens to Chrlstlanlze. So wlth
funds ralsed 1n England, he moved ths slte to
the broad plateau overlooking the Connectlcut
River. For the college motto, Presldent Wheew=
lock chose "Vox clamantls In dessrtom; A Volece
Crylng 1n the Wllderness. The lnstltutlon was
almost named Wentworth in honor of the frlendly
and helpful governor of the Provlnce cof New
Hampshire, but that modeat man 1nslsted that the
fin? s ge be named Dartmouth 1n honor of the Earl
of Dartmouth, who had sponsored the ralsing of
funds 1n England.

3lnce 1771, when four students were gradu-
ated, Dartmouth has never falled to send forth a
graduating c¢class every year. It 1s the only
educatlonal 1nstitution of presRevolutlonary
orlgin that has never suspended operation since
1tas founding. The currlculum has undergone con~
stant change throughout the years, yet 1n all
1ts forms 1t has embodled Dartmouth's tradltional
purposes as a liberal arts college. Flexlblllty
has long been ons of 1ts characterlstlcs, so that
courses of study and requlrements for the degree
might change to meet the needs of the day for
poth soclety and the 1ndividual.

Three schools for advanced study are
aggoclated with the College and a atudent may
enter any one of the three after hls filrst three
years of study. Thayer School- of Englneerlng
dates from 1870 and bears the name of 1ts
founder, General Sylvanus Thayer, "father of
the Unlted States Mllitary Academy." Dartmouth
Medlcal School, now the third oldest 1n the
country, has been 1n contlnuous operatlon since
1ts founding in 1797.  Tuck School of Buslness
Adminlstratlion, the flrat post-graduste 1lnstltu-
tlon of 1ts type, was eatabllshed in 1900 and 1s
now widely known as one of the country's top
business schocls.

Baker Library wlth 1ts whlte Colonla.
tower, domlnates the Dartmouth campus from the
north end of the College green. Baker, houslng
850,000 books and operated on an Informal, open-
atack pollcy, has for some twenty years been a
model among college llbrarles. Adjolnlng Baksr
at 1ts northwest cormer l1ls Carpenter Fine Arts
Bulldlng, contalnlng a separate Art Llbrary,
exhibltlion gallerles, studlos for undergraduate
artlsts and the College's art collectlon. At
Baker's southwest corner stands Sanborn Engllsh
House, headquarters of the Engllish Department.
The whlte brilck Colonlal bulldings of Dartmouth

~Row look down on the green from the east and

the Hanover Inn faces the green from the south
glde.

The comparatlve Isolatlon of Hanover has
glven rlse to a rare sense of unlty and fellow-
shlp among Dartmouth-men. Thls 1s the often-
clted "Dartmouth Spirit," whilch seems to grow
stronger in the years followlng graduatlon, and
which has made the Dartmouth alumnl body devoted
to the College.

With so few dlstractions from studles and
College assoclatlons, student 11fe at Dartmouth
s necessarlly full. Nearly every part of the
year's busy program ls concentrated 1n the
College 1tdelf. The best known event of the
year 1s the annual Winter Carnlval, sponsored
by the Dartmouth Outlng Club. Thls group turns
out the crack skl teams whlch have domlnated the
intercolleglate fleld for so many years, and
8t111 sets the model for slmllar outing clubs 1in
colleges all over the country.

Although all Dartmouth men do not flt the
pattern of the rugged outdoor man, poet Rlchard
Hovey, one of Dartmouth's well«known graduates,
has written of them:

They have the 3411l North in thelr souls
The hlllewilnds 1n thelr breath;

And the granite of New Hampshire

Is made part of them t11l death..
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DEAWING DIVISION
PROGRAM FOR THE ANNUAL MEETING
AT DARTMOUTH

Prof. Clifford Springer, Chalrman
Drawing Dlvision, A.3.E.E.

The maln theme for the program of the Drawe
ing Division at the Annual Meeting at Dartmouth
1s "The Place of Englneering Drawlng in an
Engineerling Educatlonal Program". An attempt 1s
belng made to interest all Deans in thls program.
To that end, the followlng article has been Ine
cluded 1n the publicatlon that goes to all Ade-
minlstrators.

ENGINEERING DRAWING

The Division of Englneering Drawing is

planning a program at the Summer Meeting which 1a
" dlrected pdrtilcularly towards admlnlstratora.
Thls group has been very active in dlscussing
thelr problems among themselves, but they feel
they need more understanding with and by thelr
Deans.

They are asking that you put on your
calendare~and attend thelr sesslons wlth
the following interesting programs:

Monday, June 23 = 2:00 P.M.

Chairman = Professor R. S. Northrup

l. The Basea of Engineering Problem=3clving
Skillls,
Profesgor J. F. Calvert = Northwestern
Unlversity.
2. Problem-Solving Skill in Drawing and
Descrlptive Geometry.
Professor R. A. Kliphardt - Northe-
western Unlversity.
3. Applying Graphlc Skills to the Solutlon

of Differentlal Equations.
Mr. G. W. Walgh =~ Syracuse Unlverslty.

Wedneaday, June 25 = 2:00 P.M.

Chairman = Professor C. H. Springer

1. The Cpportunlty of Drawing in an
Englneering Educatlonal Program.
Dean 3. C. Hollilaster = Cornell
University.
2. The Contritutlon  of Englneering Drawing

in an Engineering Educatlonal Program
Professor R. P. Hoelscher = Univeralty
of Illinols.

/dean to attend these meetinga.

Course Development 1n Engineering Draw-

ing to meet the needs of Present Day

Engineerling Educatilon. .
Professor Ralph 5. Paffenbarger - Ohlo
State Unlversity.

At the present time I would like to urge
each member of the Drawlng Divislon to follow up
thls notice wlth a speclal iInvitatlon to hils own
Secretary Brone
well has kindly arranged the time for these two
conferences 30 that they do not confllet with
elther the Research or Administrators mestings.

Please call your Dean's actentlon to the
fact that Dean Holllater 1a sufflclently inter-
ested In the poaslbllitles of the Drawing. Divis
sion that he 13 wllling to make one of the -
princlpal talks. At this time all of our admini-
gtrators are very much concerned about the im-
provement of Engineering Educatlon. The study
belng made at Northwestern on Problem-Solving
S8k11ls should have as much signifieance to the
Deans as to our own division.

The third conference of the Drawing Divisilon
wlll be a Technlcal Beaslon wlth the followlng
program.

Tuesday = 9:00 A.M.

Chalrman = Dean Jasper Gerardi

1. DMethods of Descriptive Geometry 1n .use
by Geologlats. '

J. 5. Dobrovolny = University of
Illinols.
A General Theory for Constructing Gonilc
Sectlona.
Steven A.
Xerography -
John Hefferman = The Halold Co.,
"Rochester, New York
Drafting Problems Involved in Plotting a
Map from Aerlal Surveys.
Talbert Abrams, President, Abrams
Aerlal Survey Corporatlon.

Coons ~ M. I. T.

Hers 13 a chance for the Drawlng Divislon to
show how they can fit into a‘college program and
provide valuable tralning for the student in hils
freshman year. Drawing 1s usually the only con=
tact that the student has wilth engineering dur-
ing his filrst year and thls certainly provides a
wonderful opportunity for our diviaion to iniltie
ate any plans that the colléges may have for ime
provlng the complete educatlon of the engineer.

I also hope that each member of the divislon
wlll think about these problems and come prepared
to dlscuss these papers; and glve speclfilc in-
stances of things that have been dons by the
drawlng departments.
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DESCRIPTIVE GEOMETRY AS APPLIED TO SHIPBUILDING

Prof. Renato P. Iodlece, Instructor,
‘The Cooper Unlon

Shipbuilding 1s one of the oldest sclences
known to man; the first evidence of floating
craft aslde from the Ark belng the duge-out tanoe
and reed and log rafts, which were from time to
time Improved upon the developed into craft
capable of traversling the seas that were known
at that time. The development of the shlp from
a hollow log to the graceful ocean liner of
today has heen a slow cne. Much of the develop=
ment has been achleved by "cut"™ and "tryt
methods. The early shipbullders and shlpwrlghts
dld neot bulld from a scund sclentific basls, but.
largely by the rule of thumb; preferring to make
thelr craft from a small model, and enlarglng
the proportlons of thls to the full sized ship.
Others, at a later date, bullt from a scale
drawing that depleted the contours of the hull
by the use of varlous shaped planes. One of the
first in this work was J. Scott Ruasell, the
deslgner of the "Great Eastern, who devsloped
the sclence to a polnt where he was able to pre-
dict the performance of the flnlshed sklp from
the deslgn characterlstica.

The form of ship 1s ususlly dellnsated on
a scale drawlng by the methods of descriptive
geometry., Thls drawlng 13 usually referred to
as the llnes drawling of the vessel. ZEvery set
of 1llnes conslata of at least three vliews, namely
the "body plan,"™ the "water lines" or "halfw
breadth plan" and the "sheer" or "profile" plan,
ag shown on flpgure 1.

The sheer plan 18 an elevatlion or a vlew of
the shlip from the slde; the half=breadth plan 1s
a top view looking down upon the vessel, and the
body plan 1s a transverse view or end view. It
1s general practlce to delineate only one alde
of the shlp's form slnce all vessels are symme-
trical sbout thelr longltudinal center planes.

When' the general cutlines and overall dimen-
glons of the deslred shlp have been establlshed,
the dealgner then descrlbes the curved surface
of the hull by drawlng in the statlon llnes,
water llnes, buttock and bow llnes and posslibly
dlsgonals.,

contours of the llnes
matter of naval archle
upon the speed of the
varlous -shilp coefflol~
etes It 13 not within

The proper shapes or
descrlblng the hull are a
tecture and are dependent
vessel, dlsplacement, the
ents, center of buoyancy,

the scope of thls paper to dlscuss the principles|

Involved in determlning the proper shape of the
lines, but rather to show how these various lines
describe the surface and how they are iInterre-
lated.

Before we delve into the method of line
drawing, 1t 1s well to get acqualnted with some
of the terms involved.

The lines of the vessel show the moulded
shape of the shlp, thereforse they are known as
moulded 1lines. It 1s rather difficult teo glve an
all~inclusive definition of the term "moulded" as

applled to Kaval Archltecture; howevér, generally
speaking, .moulded dlmenslons and moulded lilnes
defilne smooth curvllinear surfaces-=surfaces
wlthout joga. For example, for ships which have
the usual type of frames, the moulded surface of
the ship 1s that deflned by the outslde surface
of the frame sectlon.

The moulded base line 13 a very lmportant
datum line from which all vertlcal dimenslons are
taken. It 1s the lowest boundary of the moulded
surface of the vessel. In vessels constructed
wlth a flat plate keel, 1t sometlmes happens that
the llne of the top of the keel plate colncldes
wlth the 1llne of the bottom of.the moulded sur«
face; however, the moulded base line 18 used
purely for deslgn and reference purposes and need
not bhe any part of the hull structure 1taself.

The forward perpendlcular 1s a line psrpen—
dlcular tc the base line through the intersection
of the deslgned waterline and the moulded line of
the stem. . )

The after perpendlcular l1s simllarly deter=
mined from the lntersectlon of the deslgned load
waterline with the line of the after slde of the
stralght portion of the rudder post. In some
vessels wlth no well defined rudder post, the
after perpendlcular 1s taken asz the center line
of the rudder stock.

The length of the load water llne hetween
the forward and after perpendiculars 1s known asa
the length between perpendliculars. For the cone
ventlonal type of ship, the length between per=-
pendlculars 1s the length used 1n the calculaw
tlons for propulsion, stabllity, dlsplacement,
etc.

Length over all 1a the dlstance measured
parallel fto the designed load water line from the
forward part of the stem to the aftermost part of
the stern. It 1s not usually referred to as a
moulded dlmenslon.

In commerclal vessels the mldshlp sectlon 1s
generally located mldway between the fore and aft
perpendlculara. In many modern vessels, the form
of the cross sectlon below the load waterline 1in
the reglon of the halfeway mark hetween perpenw
dlculars, extends for an appreclable dlstance
both forward and aft of amldships. These wvessels
are sald to have a parallel mlddle body; the ex-

‘tent of which 18 dictated by the apeed of the -

vesasl.

The moulded breadth or beam 1s the maxlmum
moulded width of the vessel at the deslgned load
waterline and 1s normwally a maximum at the mid=-
shlp sectlion.

The moulded depth 13 the vertical dlstance
measured from the moulded base line to the
moulded 1line of the uppermost continuous deck at
the slde of the hull. The moulded depth 1s

(Continued on page 2}
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SHADES AND SHADOWS
THEIR USE IN ARCHITECTURAL RENDERING

By WILLIAM WIRT TURNER, Professor and Head of the Departmeéy
of Engineering Drawing, University of Notre Dame. In a conicise and undet-

- standable manner, this new textbook gives information fot correctly determin.
" Contents B ing the shades and shadows of objects, particulatly architéetutnl eompositlons.
B Its methods enlist the teasoniig faculties from the very outset, with one
ORTHOGRAPHIC : principle evolving naturally from anothet, ‘The text material is bpief and as
APPLICATIONS | neatly self-teaching as possible. Since this scudy is really a §ipéc‘i‘al phase of
: descriptive geometry, the principlés and nomenclatuire peculiar to that sub-
MECHANICS OF i ject are both discussed and illustrated. Those methods of procedute in de-
PROCEDURE / tetmining shades and slgxdofvs which are commonly used and easily réﬂiélﬁia
- bered are explained and illustrated in detail. Practice problens covet the
OBLIQUE PROJECTION  § various architgcturﬂl elements which ate eonstantly Occ‘urfing in professional
PRINCIPLES i practice, Useful as a direct aid to the student, and for putposes of review, is
SLICING PLANES B a series of rules which summarizes underlying-principlé§= .
REFERENCE ' To insute efficient coverage of the subject in 4 midii of tme, a
SHADOWS | series of twelve full-size, 13” x 17", outline work sheets has bees
| designed to supplement the text material, On the work sheets, drill
PROBLEMS AND E problems are set up ready for the immediate casting of shadows,
SOLUTIONS - ‘ These work sheets in miniature are also reproduced in the text, along
with solutions to the problems, For reference putposes, the shades
INDEX ' -and shadows for a number of common atchitectural elements have
' been inserted immediately following the descriptive portion of the
book, which concludes with a group of special assignrient prolletns.

115 pages, 95 illustrativns; work sheets avatlable separately

A PICTORIAL APPROACH TO ... [ hee comm

"It i whe of the finsst texts that bas

DES CRIP TIVE been placed on the market in thi;fe‘!d :
for d mimber of yedrs . . . 1 belteve :

_ the itwdents will appreciate the illus §
Yrations baving an appeavance muneh ds B

GEOME I RY their work should luph! —
«-PROFESSOR T, C. BROWN, §

University of North Carolina.

by HAROLD BARTLETT HOWE, Professor and Head of the Department of - "Professor Howe has produced a re.
Engineering Drawing, Rensselaer Polytechnic Institute. 'This newly published f”""é“bl"_p’“;’d"’; w..':{" ‘1 vt ‘L‘”b"
textbook is based on a new method: the PICTORIAL APPROACH. Teachers L‘:Z:ﬁ;ﬁ;’; /j;‘mge:egfjgff:ﬁ:;ﬂs:‘bf;}f
and students will welcome and appreciate the many advantages that this arly, and toachable textbooks, Professor |
clear-cut manner of presentation offers. For the instructor: the sketches Howe’s book is destined to take a fore. |
facilitate his method of presentation; for the student: the sketches enable most position, unless I miss my guess
him to comprehend space relationships quickly and with ease — thus, per- by 4 Titﬁkd;ESSOR

ception and visualization, two important student capacities, are stimulated IRWIN WLADAVER,

and developed. Each chapter concludes with exercise problems presented

either by word description, orthographic projection or in picture form, The New York University.

"I bave examined the book carvefully

direct method is employed in the presentation. The final chapter offers forty- and am favorably impressed with th

six pages of problems which give the student an epportunity to apply theory presentation of material, particularly in

to practice. The ability to cope with original problems is steengthened by the regard to the pictorial sketching of the

pictorial sketches. A few of the outstanding features of this texthook are: Z:;’;’:}”? ﬁ::;lle:’f'e large number of
Cal S e =

Each project with its drawings and explanation is complete on a . —PROFESSOR A, B. WOOD,

single page or on facing pages. : University of Tennessee,

Pictorial sketches eliminate wordy descriptions which often fail as the Voo it is evident that Professor Howe
student is unable to visualize at this stage of his training, Space rela- ?d:bf{mde c;trea! caf:tr:ibutfon, gsipe;m[!y
tionships of vectors, particularly their use in finding stresses in planar s VEIt comceived pictorial drad.

and noncoplanar structures, is emphasized. Perspective representation mipﬁ_opEssog H. C. SPENCER,
of line surfaces involving one, two and three point perspective linois Institute of Technology.
methods 15 explamed. 332 pages, 328 illustrations. “The pictorial approach is an effective

aid to visualizing space relationships
and it should appeal to teackhers . . "

' | . —PROFESSOR
THE RONALD PRESS COMPANY P inceton Untversn: |
15 East 26th _Street,‘ New York 10, N. Y. e
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(Contlnued from page 7)

always measured at the midship sectlion.

The moulded draft 1s the vertlcal dlstance
measured from the moulded base llne to the sur-
face of the water to which the ahlp 1s floatlng.
Therefore the deslgned moulded draft-1s the
draft measured to the deslgned load water llne.
The moulded draft 1s used for deslgn purpcses
only and 13 not an actual draft--the actual
draft 1a measured from the bottom of the keel to
the watsr 1lne and is known as a kesl draft,

Now, Ior a description of the usual three
vlews descrlbing the veasel'a form.

The vessel's length 1s considered to be ln-
tersected by a serles of transverse vertical
planes. Each of these planes intersects the
vessel's form 1n a curved llne known as a statlon
1ine. When projected lnto the sheer plan and
into the half-breadth plan, these planes appear

. ag atralght lines at each of the numbered sta-
tions. In the body plan, only one~hnalf of each
curve 1s shown, except for the mildshilp gectlon.
The forward sectlons are drawn to the right of
the center line, and the after gsectlons are drawn

_to the left of the center llne.

The curved llnes that appear in the halfwe
breadth plan are known as water linea. These
curves represent the intersectlon of a serles of
horizontal planes wlth the vegsel's hull; they
are parallel to the deslgner's load water plane,
and located both above and below lt. These
planes appear as stralght lines when projected
1nto elther the sheer plan or the body plan, but
in trus form when projected 1nto the half=breadth
plan. .

It 1s customary to space these planes or
woterlines at equal intervals throughout the
depth, say from one to four fest apart depending
on the size of the vessel, with half=interval
water lines near the bottom where the vessel's
ghape changes rapldly.

It 1s usual practlece to use ancther set of
intersecting planes known as bow and buttock
planea. These are longltudinal vertlcal planes
parallel to the vessel's longltudinal csnter. -
plane. They are usually apaced from one to four
feet apart with half intervals of spaclng near
the center line pianse.

Each plane intersecks the vessel!s hull In a
curve known as a bow llne when 1n the fore body
and a bubttoek line when 1n the after body. Each
bow and buttoek line appears 1n 1ts true form 1n
the sheer plan but as a vertical stralght line 1n
the body plan and as a horlzontal stralght line
in the half-breadth plan.

The foregolng three types of lntersectlng
planea glving respectlively the transverse-sec-
tions, waterilnes, and buttock lines are sufficl=-
ent to determine the form at all polnts on the
vessel's surface.

If the form of a vessel were contlnuous and
smooth, or falr, any llnes of the gurface would
also possess the quallty of falrness, excepb, of
courss, at the places of abrupt ehanges of form,
as at a knuekle 1n way of the Jforecastle or
stern. If the llnes of the surface were falr,
then each of thelr projections would appear as
falr lines on the reapectlve reference planes.

For sxample, conslder a polnt to be on the
surface of the vessel=-flgure l-=-at the ordilnate
statlion No. 16 end 12 feet above the moulded
base 1llne; 1t would be a polnt on the 12 foot
water line. The horizontal dlstance of the
given polnt from the vessel's longltudinal mid-
dle 1line plane would be dstermined by the dlse=
tance 1n the body plan of the point 1n gqueatlon
from the ship's center-llns.. The projection of
the polnt on the half=-breadth plan would be on
the ordinate station No. 16 and on the 12 foot
water 1line.

A teat of the falrness of the point 1n
questlon would be that the transverse offset 1n
the body plan from the center llne would exactly
equal the transverse offset 1n the half=breadth
plan. If thils equallty doea not exlst, the sur=
tace of the vessel in the reglon of the polnt in
queatlon would not be fair. : . ’

In deslgning the hull form of a propoged
vessel, an entlre reversal of the foregolng '
procedure 1s adopted. At the outset, such char=
amcterlatics as the length, breadth, depth, draft,
displacement, and all of the vesasel's coefflc~
lents are regarded as known and fixed. Several
other features are tentatlvely filxed, such as
the general outline of the stem, stern and maln
declk.

The usual procedure in developlng a 3et of
lines 13 as follows:

The first thing to do 1s to lay out the
grid for the lines. In the profile view the
bagse line 1s drawn, the forward and after per-
pendiculars are erected and the dlstance between
them 13 dlvided into the required number of
spaces. At each polnt of dlvislon the statlon
l1ines are drawn and numbered from the forward
perpendlcular; that 1s, the forward perpendlcular
ig usually station 0. The load water line 1s

{Continued on page 10)
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(Continued from page 9)

drawn parallel to the base line and the other
water lines are drawn above and below the load
water llne at predetermined Intervals and
parallel to it.

In the halfebreadth plan, the longltudinal
center line and the maximum halfebreadth are
drawn; the statlons are projected from the pro-
file plan and the buttock lines are drawn at
proper Intervals.

In the body plan, the center 1ine is drawn,
with the maximum half=btreadth on elther side,
The water lines are projected from the profile
plan and the buttock lines are projected from
the half=~breadth plan.

From the preliminary gensral arrangement
plans, wo know the type of bow and stern that is
desired and the contour of these can be drawn on
the sheer plan. The' sheer 1line of the moulded
maln deck at the side 13 drawn~-the amount of
sheer allotted varles wilth each deslign. FKext,
there .18 drawn on the halfebreadth plan the 1ine
descrlbing the main deck throughout 1ts length.
In the body plan, we ecan now transfer the
helghts of the maln deck from the sheer plan and
the halfebreadths from the half-breadth planes
the msin deek line fa drawn In. The bllge
radlua of the midshlp section 1s somethlng that
has already been determined and thils can be
drawn in; so in effect we have our midship
statlon.

Before the remalining sectlons can be drawn,
we must have some knowledge as to the area that
1s to be subtendsd by each statlon; that 1s, be-
low the load water line. For thils purpose, the
naval archltect uses what 1a known as a sectlone
al area curve. Thls 1s a curve, the bass of
whlch represents the length of the ship, and the
ordinstes, the area of the sectlons at each
polnt along the length of the vessel. The for-
ward portion of the curve 1s known as the "eone
trance," and the aft portion as the "run." In
between, there may or may not bs a parallel
middle body; that 13, the area of the sectlons
may or may not be constant and equal to the ares
of the mldship sectlon.

The general shape of thls curve->depends
chlefly upon the aspeed of the vessel. The ares
under the curve represents the dlsplacement of
the vessel, and 1ts longitudinal center of gra=
v1ity represents the center of buoyancy.

The next atep ls to plck off from the curve
of sectional areas, the area required for each
of the statlons == dlvide each station ares by
the loaded design draft to obtaln the width of
the equivalent rectangle.

On the body plan, draw rectangles having the
areas that each statlon should have 1n accordance
wilth the sectlional area curve. Next, sketch the
sectlons free=hand, bearing in mind that the area
cut away from the rectangles near the base line
must be added to the outslde of the rectangles at
the load water line. We now have a set of secw=
tlona that will glve us the required displacement
and center of buoyanoy, but of course, they are
not fair. HNow, take a narrow strip of paper and

place 1t on one of the water lines on the body
plan and mark off the half-breadth of each staw
tlon at thls watér line. The halfebreadths are
transferred toc the halfebreadth plan at the
corresponding stations making use of a thin
wooden batten or spline, we try to run & fair
line through the points thus obtained. Some of
the points will not be along a Ffalr curve; how=
ever, a falr curve is drawn as close as possible
to the plotted pelnts. The other water lines
are drawn in the same mamner. After all the
water llnes are drawn, we mark off the new halfe
breadtha from the half=breadth plan at sach sta=
tion and transfer these peints to the body plan
and correct the sections to agree, only this time
the shape of the sectlons are drawn wlth the sid
of curves.

We will agaln find that some of the points
wlll not fall on falr curves; nevertheless the
sectlons are drawn as close as peossible to the
plotted polnts. The offseta from the body plan
are agaln transferred to the halfebreadth plan
and the water lines are changed to agree. This
procedure of altering each set of curves until
correspondlng points agree 1s known as "falring,®
and the process must contlnue untll the curves
satlafy the practical eye of the designer.

In the meantime, a rumning check muat be
kept on the arsas of the sectlons to see that
they remaln at thelr predetermined quantities.
When the hslfebreadth and body plans are in falr
agreement, the buttocks are drawn on the sheer
plan; transferring the helights from the body
rlan and the interasectlons wlth the waterlines
from the half-breadth plan. If the buttoeks are
noet falr, adjustments must be made in the body
and half=breadth plans untll all three plans
agree and all curves are falr. :

In fine ashlps, the waterlines at the extreme
1tles of the vessel may be almoat stralght, and
due to the small curvature, 1t 1s difficult to
falr them. To make the falring eagler, the halfw
breadth plan 1s sometimes drawnm using a larger
scale for the breadth than for the length, thus
inéreasing the curvature of the waterline. Thils
1s known as the contracted method cf fairing.

Mold Loft

In general, the loft work may be asplit up
into two dlstinct parts. The first, thé laylng
down and fairing of the lines, the expansicn of
the shéll plating, margin plate, tank top, etc.,
and the second, the making of battens, molds and
templates for lssue to the steel fabricating
shopa of the yard. The floor of the mold loft 1is
conastructed of heavy wood planking which are
carefully sanded; for the surface must be smooth
a8 1t 1s iIn reality a huge drawlng board. After
the floor has been properly sanded, 1t 1w usually
palnted grey. : .

The loftsman should be supplled wlth enough
Informatlon to enable him to draw the vessel's
lines on the floor full size, 1f space permlta;
otherwlse, to be shown in contracted form, that
13, with the heilghts and breadths full alze, but
the length reduced. Thils operation 1s known as

(Continued on page 33)
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PERSONALITY SKETCH OF
PROFESSOR CHARLES ELMER ROWE

J. D. M

4
¢Farland

The Universlty of Texas

Professor Charles Elmer Rowe has been a mem=
ber of the Englneering faculty of The Unlverslty
of Texas alnce September 1905. The Unlverslty
regulations made 1t necessary for him to be
placed on modifled service 1n 1950, but he stlll
has the carrlage and enthuslaam of a much younger
man, and remains a valuable member of the staff
of the Drawlng Department.

Professor Rowe has enjoysd a full and pro-
fitable 1life. He was born In Round Rock, Texas,
September 20, 187%. He attended The Unlverslty
of Texas in 1896-1898, and the Unlverslty of
Colorado in 1898-1900, where he recelved the B.S.
degree 1n Clvll Englneering. IHe continued hls
gtudies at the Colorado School of Mines and re-’
celved the degree of E.lM., 1n 190Z.

He worked as a draftsman, deslgner, surveyon
and slmllar englneering work 1n various indua-
trial concerns bhefore he was offered the peosltion
of Inatructor 1n Minilng Englneering at The Uni=-
verslty of Texas. He fllled thls positicn
acereditably until 1912, when hs began teachlng
courses 1n drawing, wlth whleh fleld he has been
affiliated ever since. He was made a full pro-
fessor of drawing in 1927, and served as chalrman
of the department from 1927 to 1932, and agaln
from 1937 to 1%41. From 19442 untll he was placed

on modified service he served as Asalstant Dean
of the College of Engineoring.

In thls long perled of service at The Unl=
verslty of Texas, Professor Rowe has not only
distingulshed himself as an educator In the
field of drawing, but he has contributed to the
life and welfare of the communlty 1n other ways,
He has been a member of the Board of Stewards of
the Unlverslty Methodlst Church for almost forty
years. He served as Chalrman of the Board of
Directors of the Universlty Co-Operatlve Soclety
in 1630=1935, and as Prezldent of the Soclety 1n
1936=1941. He was presldent of the Unlversity
lub for two years. As a member of the bullding
committee he orlginated and drew the preliminary
deslegn plans ultimately adopted by the archltects
for the vpresent maln englneering bullding. He
designed much of the equipment 1n use now in the
drawlng department. In additlon to thils ke has
found tlme to.do design work for several indus-
trial companies, travel over most of the North
American Continent, and make two wvisits to
Eurcpe. All of thls, of course, has contributed
to a rich and useful 1lilfe.

Profegaor Rowe 1s one of the ploneers of
the direct method of teachling deacriptive geome-
try, and hls textbook ENGINEERING DESCRIPTIVE
GEOMETRY published 1in 1939, 1= stlll consldered
one of the foremost in the fleld. In collabora=
tlon with Professor J. D, McFarland, he has con=
tributed three workbooks of descriptlve geometry
problems, whilch have been very favorably re=
ceived. The large number of papers which he has
presented to technical sccletles, and hla selec-
tion on the ataff of the summer school faculty
of the Drawing Divislon of A.83.E.E. at St.Louls
in 1946, sttest to the esteem 1n whlch he 1s
held by hls colleaguea.

Perhaps Professcor Rowe 1s best known for the
work he has done in the deslgn and conatructlon
of models used as alds in teachlng the basle comn
cepts of drawlng and descriptive geometry. With
the asalstance of student mechanics these models
have been constructed over a perlod of years,
and represent probably the most unlque and com=
plete set to be found in any scheol 1ln America.
if Professor Rows has one outstanding hobby
there can be 1llttle doubt that 1t 1s the deslgne
ing and bullding of models. He 13 a perfectlon=
ist and 1t certainly shows up In these models.
Many of them are very ingenlcus and 1t is gensr=
ally agreed that they are extremely valuable 1n
teachlng descriptlve geometry.

Professor Rowe has recelved many honors 1n-
hils professlion. No doubt he finds satlsfactlon
in belng a member of Tau Beta P1, In being llsted
in Who'a Who in Enginserling, 1n serving on var-
fous commltteea of the Drawlng Divislon cf AS.E.E,
and in other capacitles in whilch hls abllitles
have been recognized. It 1s more likely, how=
ever, that hls greatest satlsfactlon comes from
knowlng that he has many friends, and that he 1s,
above all, a gentleman. Our lives are enriched
just by knowing men like him.
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COLLEGE CREDIT FOR HIGH SCHOOL DRAWING

by

Prof. Lewls O. Johnson

Do you glve college credlt for high school
drawlng? Can you justify your actlont What do
you say to students from whom you wilthhold cre-
dit even though they may have had several
hundred hours of high school drawing?

If you have found a satlafactory solution,
this paper will hardly Interest you. But 1f you
st11l have a feeling of uneasiness about this
vexing problem you may want to know what we are
doing about 1t at the New York University Col=
lege of Engineering. Our course of action was
sugrested by the results of a study which we
started about two years ago.

In September, 19489, we welcomed 318 beglne
ning freshman students to the Colleze of Engi-~
neering. Of these, 150 had never had any
"mechanical drawing® in high school. But the
remaining 158 students had had drawing in high
school in wldely ranging amounts. One of them
had had only 75 hours or so in a parochlal high
school. Another of the students had had sbout
1600 houra of drawing in one of the best technie
cal high schools within many miles. Which one
(1f either) of these two would you have excused
from taking your 100=hour ccllege englnesering
drawlng course? Well, you would probably have
been wrong! .

In our study of the situatlon here are scme
of the thlngs we found out. If our atudy was
properly conducted and 1f our tests were reliasble
and valid measuring devices, we can belleve that:

l. The number of hours of high school draw=
Ing a college freshman has had cannot 1n
itself tell us anything dependabls about
how much he knows about engineering
drawlng by the standards of our {ollege
teats.

2. The reputation of the high school from
which a college freshman comes cannot in
ltself assure us in any dependable degree
how much he lmows about our drawing
course. :

3. If.a student has had "some" high school
drawing (say, 100 hours or more) we can
predlct wilth a high degree of precilsion
how well he wlll do in his college draw-
Ing course. This is of great importance.

4. For that same astudent we can prediect (but
only roughly) hils degree of success i
his. descriptive geometry,course.

5. . Most lmportant of all, we feel reasonably
confident that we lmow which students
ought rightfully to-be excused from tal-
Ing our drawlng course and which students
ocught not to be excused = without regard
to the number of hours of high school
drawing behind them. Generally speaklng,
the individual student feels satlafled
that he has been given a fair chance to
demonstrate his competence. 1In fact,
many studenta who were offered exemption
preferred to take the course, for one
reason or another. Some of them sald

and
Prof'. Irwin Wladaver
New York University

that the examlnatlon they took seemed to
hold interesting promise for the course
1tself.

Certaln members of the Engineering Drawing
Department of New York Univeralty had for several
years been worklng toward the design of a compre=
henslve, "objective" examination in engineering
drawing. We filnally devised one which seemed to
correlate particularly well with other engineer=
Ing drawlng tests we were using. In addition, it
was quite searching and comprehensive in the
Sense that it dealt with most of the phases of
drawing we conslidered essentlal to the sgtudent of
engineering. We used the test as a final examine
ation on a number of occasions anrd we werse satlse
fied that it was the best one we had at the time.

When it turned out to be, in our opinion, a
good measuring device, we wers encouraged to try
1t out as a pre-test on entering freshmen who
were asklng why they had teo submit to another
hundred hours of college drawing after "all that
high school drawing.™ We had our own (highly
pre Judiced) opinlon about high school drawing.
But we felt that it was manifestly unjuat to make
& student take the course with us if he could
pass a reasocnably tough comprehensive examination
in the aubject, And so, wilthout makling any come
mltments or promises, we administered the oblec=
tive englneering drawlng pretest to the entire
group of entering enginesring freshmen who had
ever had a high school mechanical drawlng course.

Of ‘the 168 students who took the exsmination
at the beglmning of the semester, 33 sarned pasgm=
Ing grades of” 60% or better. Slxtsen of them
made the equivalent of a "D" (60%~69%); ten of
them scored the equivalent of "C" (70%=79%); five
sco;?d "B" (80%-89%); and two scored A" (90%=
100 . -

We don't intend to present here the entire
statistleal analysls, but certain numerical relaw
tionships were qulte surprising. FPFor example,
the average (mean} number of hours of high school
drawing that these passing students had had was
2068, JAotually thls average has little real mean-
ing. One of the students had had only 54 hours
and one had had 750 hours. The student with over
1000 hours at the best technical high school
falled miserably. Hs made the lowest gcore ever
attalned on the test! It was a "minus 23." The
test was graded "rights minus wrongs." The
student with 76 hours of drawlng in a parochial
school got a middle "D" pagsg,

We display.the following to show how 1ittle
usefulness there is in an Maverage" when a great
range exists between extremes: Of the 33 stue
dents who passed ]

6 had had fewsr than 100 hours of instruction

10 had had fewer than 155 hours of Instruction

23 had had at least 255 hours of instruction,

and of thess :

14 had had at lesst 400 hours of instruction.

{Contlnued on page 15)
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THE DESCRIPTIVE GEOMETRY THREE-DIMENSIONAL PROJECT
THE COOPER UNION
ENGINEERING SCHOOL - DAY SESSION

Prof. C. Higble Young

"Bang went the guni"

Thls was the way one student started hls
dlscusslon of the model he had made of a solu=
tion to problem 32=13 of Wellman's descriptlve
geometry text. One-hundred and twenty such
models were on exhibltlon and they were viewed:
by the entire atudent body as well as gtaff mem~
bers and offlcers of The Cooper Unlon.

What 1s thls exhlbltlon that takes place
each year just after the second semester beglns
in Februaryt? The week before the flrat semester
ends each atudent 1n the freshman class 13
asslgned a problem whleh he must solve durlng
the two week intersemester perlod. . The students
gelect thelr.indlvidual problem from a llst
culled from several textbooks. Thils year's llst
13 given in table 1. They are told 1in general
terms how they are to approach the project.

Each student 1ls required to solve his problenm
graphically and then to make n three~dlimenslonal
model to 11lustrate the solutlon.

The student muat first choose the method
which he belleves 1a beat asulted tc the solutlon
of hils particular problem. This 1mplles that he
hag analyred the problem and has broken 1t down
into 1ts component parts. After he has-com~
pleted hls graphlcal solutlon, he must decldse
how he wlll construct the model, so as to best
portray thls solution., Agaln, this wlll include
fhe selectlon of materlial and methods of con-
structlion to fit his personal resources ln the
way of tools, work space and aklll. Later on he
willl have to dlspusa hls work 1n c¢lass as each
graphlcal sclutlon and 1ts model 1s pagsed around
the group. Thua each student 1ln turn examlnes
and comments on the work of all hls classmates.
Meanwhlle, the instructor evaluates the work in
general terms and polnts out the Interestlng
applicatlons of the problem.

At the tlme the problema are asslgned, the
instructor explains the crlterla which wlll be
used in grading the solutlons. All these have
been mgreed upon by the entlre staff teaching
Descriptlve Geometry and a sample score gsheet 13
shosm 1n table 2. It 13 eatimated that the
average student could de a aastlafactory solutlon
in from three to four hours, but 1ln many casea
they become so enthuslaatlec that a much greater
time 1s used for thls purpode. It 1s for thls
reason that 1t 1s amsslgned when no formal clasases
are 1n sesslon. : :

In past years after all the models were in,
about one-thlrd were placed on dlsplay 1ln the
Students Browslng Room 1n the school library.
Thls year, wlth one=hundred and twenty excellent
ecolorful models, 1t was felt that the Department
should make a gala occaslon of the display. A&ll
the models were apread on the drawlng tables 1n
one of our drafting rooms and everybody was Ilnw
vited to attend. Punch and coocklea were served.
The room was packed from threeethlrty untll six
o'closk, when we had to clear the room so we
could prepare for the evening sesslon. Besldes

the freshmen, the exhlblt attracted upper class-
men from the englmneering school; students and
ataff from the flne arts school; staff members
from the englneering departments, the museum and
the library; and the Presldent and the Buslness
Officer of The Cooper Unlon. The student publl-
catlon, "The Piloneer," carrled a very attractlve
column reporting on the success of the affalr.
The photographs show three of the models, not
necessarlly the best by grading, but selected
because they would photograph clearly.

FIG. 1 WELLMAN - PROBLEM 46-14
ATRPLANE LANDING GEAR

¥IG. 2 WELLMAN - PROBLEM 27-13
MULE FULLEY

¥I¢. 3 WATTS AND RULE - PROBLEM 9
PARALLELEPIPED FRCM 3 SEEW LINES.

(Continued on pagé 15)



Ideas for drawing instrument
design are constantly ' by REEF&ER*
channeled from

American engineers to the
Riefler factory in the
heart of the Bavarian Alps.
There, they are 'designed and manufactured with
the traditional crafismanship and
accuracy with which the name
Riefler is constantly associated and sent to
this couniry, here to meet the most
exacting standards of

the engineering profession.

Riefler foctory at’
HMesselwang — Bavarian Alps

GRAMERCY IMPORT COMPANY, INC.
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*Hlustrated: Riefler Quick-Action Bow
- with the new non-slip tock action [patents pending).
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{Continued from page 12)

In the cases of the 33 who passed the test
there was 8 reasonably hlgh correlatlon {.42)
hetween thelr scorss and the prevlous hours of
instructlon. But this 1s information which hss
not very much value because 1t's necessary to
glve a test before knowing who wlll pass 1%!

Certaln results of the study dld not appear,
naturally, untll the end of the semesater. Asa we
stated earller, some {14) of the students who
made passlng scores on the comprehenslve exam
elected to take the course anyway. In all, 141
of the original tested group of 158 students took
and completed the englneerlng drawlng course,
wlth the followlng results:

Grade A B ¢ D ETF Withdrawn
Number of Students 16 58 46 18 1 1 1
(Total 141)

Eight of the ™A's,® four of the "B's,® one
#G,"™ and one "WD" went to the fourteen students
who had passed the comprehenslve test and
slected to take the course.

The really surprising and encouraglng result
waa the very hlgh degree of correlatlon that
turned up betwesn the scores on the comprehsnslve
pre~test and the flnal numerlecal {(rather than
letter} gredea for the members of the pre~tested
group who took our college snglneerling drawlng
coursase. The coefflclent of correlatlon proved to
be .52, a flgure high enough to be conaldered
unusual In gducational studles. In a general
way, the meanlng of such a hlgh correlatlon is
thet a2 low orlglnal score 1ls llkely to be palred
wlth a comparatlvely low score later; slmllarly a
high original score and a relatlvely high later
gcore are llkely to be palred. There are Indle
vldual exceptlons of course, but the group ten-
dency 1s qulte marked. Thls Tact means that we
can predict the degree of succesas 1n collegse
englneering drawlng wlth some preclsion 1f a
student has had some high school drawlng. Thls
can have real educatlonal slgniflcance.

By the summer of 1950 we had more data to
examline. By that tlme the students 1n our study
had finlshed the descriptlve geometry course.

We compared thelr numerleal grades 1n descriptilve
geometry wlth thelr scores 1n the original sngl=-
neerlng drawlng pree=test. A hlgh coeffleclent of
corrslatlon would mean that we could predlct with

gome preclslion how well a new group would makse
out in descriptive geometry {1f the new group
could be equated wlth the orlginal group). 4
low coefflelent of correlatlon would mean that
cur abllity to predlct would be Impalred to
that extent. '

The coefflelent of correlatlon between
deacriptive geometry acorea and the englneering
pre=test scores turned out to be .32, not a
startling vaelue to be sure. The substantlal
number of studenta 1n the study, however,
assures us wlth this coefflclent of correlation
that a posltlve relatlonship exlats. DBut the
relationshlp 13 not sufflclently atrong for ua
to make more than rough predlctlons for the
group a3 a whole.

The Important faet 1ls the markedly high
correlatlon (.52) between the pre=tesat scores
and the final numerlcal grades ln englnserlng
drawlng courss. On thls account, we have mno
heatltatlon 1ln recommending to the College
authorlties that a student who paases the pre=-
test as a result of his hlgh school drawlng be
exempt from the college course. And the fact
that students who fall seem satlafled that they
have somethlng yet to learn 13 good for thelr
morele = and for ours.

A final warning: ©Slince the recommendatlon
for exsmptlon {or for non-sxemptlon). from a
course depends on the result on a slingle, objece
tive examinatlon, the examlnatlon should be aube-
jected to serutlny from every angle. If your
teat lacks high rellabllity, to that extent your
actlon 1s based on questlonable judgment. If
your test lacks subatantlal correlatlon wlth
your regular drawlng gqulzzes and tests, then any
steps you take must be tentative and cautlous.
And 1f the exemlnatlon lacks high valldlty you
cannot be reasonably sure that your declslon 1s
on a sound basls.

But 1f these thres slements are present: re=-
1l1lablllty, high valldlty, snd substantlsl corrs=-
latlon wlth your other regular standards, you can
hzve conslderable confldence In the justlce of
exempting certaln students from your drawlng
course. And you can have conalderable confldence
that you are nct delng anyone an Injustlce when
you Inslst that the other students take your
courss, no matter how much drawlng they have had
in high school.

(Continued from page 13)

In speaklng of grading, 1t must be rememe
bered that all students do not have the same
faeclllitles at home, and hence the lnsatructor
takes this into aceount. Because a model may
have been made from parts machlned on power
tools dld not mean 1t rated hlgher than that
made on the kltchen table wlth a pen knlfe out
of spoels, slpplng straws and tootheplcka. 1In
fact the staff 1s makling a study of evaluating
the models on the basls of the Ingenulty and
manlpulative abllity demohstrated as compared to
the score 1n the spatlal vlsuallzing part of the
freshman entrance examlnatlon. Thils may show

soms relatlon betwsen the test and the kinssthe-
tlc ablllity demonstrated 1n meklng the model.

We beileve thls project serves a number of
purposes. Beszldes snccuraglng the student to
visuallze hls problems, 1t polnts out the impor-
tance of analyzlng the task and plannling the
approach before rushling hlindly into the paper
work, It also emphaslzes the tle-ln between the
deslgn drawlng and thes constructlon and demon=
atrates that asome laylng out on paper must be
deone befors the things we use 1ln our sveryday

{Continued on page 39)
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DEVELOPMENT OF SHELL PLATING BY THE MEAN-NGRMAL METHGD
Lieutenant W. J. Dixon

Thls method 1s used wherever ahell plates
have roll and twist.

Whorever twist appears, other methceds will
produce a different shape of the developed plate
dependlng upon the dlrectlon In which 1t 1s run,
l.e., away from amldshlp or toward amldshlp. 1In
practice, although 1t 18 not necessary with the
Mean=Normal Method, Shell Platlng 1s developed
away from amldshlp, because the plates nearest
amidship are usually erscted flrst and when
urgently required are fabrlcated flrst.

Shell Pilates are usually develcped and
Marked so that they can be lald out on the inner
surface. All requlred center punch marks wilil
then be on the proper slde. These are necessary
for the proper locatlon of the plate and its
adjacent members.

Since "F" strake is an putside strake, . the
plate is developed from lts upper and lower
alght edges. A =ight edge is the 1llne formed
by the top or bottom edge of an outer atrake.
On the body at each frame startlng wlth frams
37, strlke cords between the sight edges of
upper and lower "F", lccate a point preferably
near the center of the plate at freme 37.
the chord of frame 3%, square the worklng polnt
ahead to frame 56. HNow holding the same pocint
and the chord of frame 36, square back. Because
of twlsat there wlll be a sllght difference in
thege polnts. The mean of these points will be
the new. worklng polnt. B8quare ahead and back 1n
gimiiar fashlon until frames 31 1s reached.

Sketch showlng Body Plan 1n area of Shell
Plate F-1.

FiG.!

# Frame spaclng 1ls 4 feet.

Frames are squared shead and hack in order
to reduce the amount of error cgused by twlast.
The Imaglnary trlangles 1nvolved in squaring
ahead and back are as Ilndleated below.

From .

FIG.2

Now the frames are girthed, using a batten
of the same thickness as the shell plate; Iin thils
caze 5/8". The girth stick 1s placed in the same
relative posltlion on the body aas the completed
plate will occupy on the ship, so that the mean
girth of the batten and steel are similar. Be-
cause this I1s an outer strake, the batten 1s
placed away from the frame line at a distance
equal to the thiclmess of the Inner plates, which
are also 5/8". TFrames are glrthed by holding a
set spoct on the hatten at each working point of
the varlous frames and marking off the aight
edges on the stick. The 12'~0" Water Line and
the traces of longltudinal stringer #4 will be
plcked up at thls time.

The length of the plate along ths sight .
adges, called the expanalon, must now be obtalned.
Hold a batten along the slght edge in the body.
Mark off the i1ntersectlon of each frame line.
Strike 4'=0" frame spaces and a base line on the
flcor. Hold & set mark on each batten at the
bage line and lay off the marks of each frame on
the frame gpace. A batten equal to the thlckness
cf the shell plate belng developed, 1s nalled a
distance equal to the thlckness of the Inslde
strake away from thess spots, for each alght edge
and the spots pleked up on the batten. Thess are
sectlons cut by planes normal to the slght edges. .

4'c’ ePaciMG

BASE LING

FIG.3

The stretch=cut la made as followst nall the
glrth stlek to the =square holdlng the set spot at
(Contlnued on page 37}
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EEJG]I¢EHEREP¢G-IﬂZSIGQ¢JAS RELATED TO RESEARCH

by

Foreat McFarland, Chlef Engineer,
Deslgn and Research Division,
Packard Motor Car Company, Detrolt Michilgan

In consldering the subjects covsred by the
title, the filrst questlons which mlight well be
asked are, "What 13 Dealgnt", and, "™What 1a
Research?". Webster states that deslgn 1s "the
productlion of a schems or plan for making of
anything®. This 1s certalnly a definition in
i1ts briefest form. He also states that research
1a "eareful or critleal inquiry or examination
in secking facts or prineiples®. This 1s 1ike-
wige brief and broadd.

Many deflnitions have been offered to ex-
plain the meaning of research. Nons 1a entirely
adequate. From the standpoint of final resgult,
the statement that "research has been called
insurance against capital losa™ 1s significant.
Rather than attempt to define deslgn or research
further, a few examples willl be glven to 1lluaw
trate these two functiona of engineering and
thelr relationahip.

What can we classify as deslgn in a broad
sense? What 1s 1ts hiastory? When did designing
atarty .

Excavation by 8ir Arthur Evans on the Island
of Crete revealed the remalns of the Neolilthic or
Later Stone Age culture whilch reached back 13,000
or 14,000 years. Man's real deslgn and construce
tlon effort, however, could not begin until he
ceased to wander in search of & precarious live=
lihood.

What examples do we find of early deslgn?
Apcording to M. C. Burkett, Lecturer of Archaso-
logy and Anthropology at Cambrldge University,
the oldest known wheeled vehicle was dlscovered
at Elsch, the world's oldest clty, and was bullt
about 3,200 B. C. ’

Much has been written about the structures
erected by the Egyptlans, Greeks and Romans
throughout the centurles followlng, the last two
perlods being marvelous eras of unsurpassed
archltectural design.

After the fall of Roms, architectural design
of a ‘grand order disappeared in Europe and
western Asla untill the Middle Ages when the
bullding of cathedrals and monasterles agaln re-
vlved 1t. Deslgn of a more mechanleal nature
began tc appear. Time keepers are one Interest-
ing and common example of deslgn of thls type.
Starting with the sun dlal, apparently used as
early as 2,000 B, C. in the valleys of the Tigris
and Buphrates, we next come upon the Clspsydra or
Greesk water clock invented by Cteslblus at
Alexandria In the second century B. C. Sand took
the place of water +1n many clocks, one varlatlon
belng the 28-second sand glazs used for a long
time for determining the number of knots or
nautlical milses per hour coversd by a wvessel. The
orlgin of the first deslgn of mechanical ¢look 1s
somewhat in doubt, but In 1360 there was evidence
of at least one mechanical clock degigned by
Henry Weeck, or Henry DeVick as afterward called,
of Wurtemburg, for Charles V of France. Clock

thé wonder of mankind for ages.

and watch designs appeared in many forms finally
developing into those which we have today .«

Space prevents mentioning many more examples of

deslgn, such as the worka of Leonardo de Vinel,

Cellinl and other marvelous craftamen with whom

we are all famillar.

What was occurring in research, taking 1t
in 1ts. broadest sense, over this perilod of time?

In Egypt the practice of preserving the
bodlea of the dead by mummification has exclted
G. BElliott,
Professor of Anatomy, University of London,
states thls practlce extended over at least
thirty-five centurles and that 1t underwent an
unbroken serlss of different techniques. That I
would call a "long-term" research project.

Cne example of a.very complete report on
eéarly Inveatigations came to my attentlon a
number of years ago in a curious way. In the
mathematlical analysls of.a problem, I ceme
across a proposltion in plane geometry with
which I was unacquainted.' Thils aroused my
curlousity. As I needed a new geometry referw~
ence bock, I jourmeyed to the Detrolt Publie
Library and surveyed all the works avaflable and
found one by 81ir Thomas Heath, in three vpiumes,
whlch was very complete -« a new translation
taking into account all of the informatlon un~
earthed since previous translations had been
made. I found the proposition that had been new
to me, and discovered that the geometry taught
me In high school was from a very much abridged
edition of the complete works complled by Buclid
in thirteen books to cover the iInformation avall~
able 300 years B. C. :

De Morgan, the British mathematlclan,
stated In 1848, "There never has besn, and t1ll
we 8ee¢ 1t we never shall belleve that there can
be, a system of geometry worthy of the name,
which has any materlal departures (we do not
apeak of correctlons or extenslons or develop=
ments) from the plan laid down by EuclidW.

Heath states that had De Morgan lived at that
time (1925) he would st1ll be of the same mind.
The fact that thils work has liVved for twenty=-two
centurlies without any revisions or significant
additlons marks 1t/as being an investigatlon and
summary of the highest brder. The elegance of
the proposltions in thelr simplicity and cholce
of language commands further respect and should
cause all of us to reappralse some of our
contributlions In the light of that from which we
bave had to draw.

The history of dealgn In clocks was men-
tioned. Prof. W. I. Milham, in his book "Time
and Timekeepers®™, states that since 1368 when the
pendulum was Introduced into the clock mechanlsm,
there have probably been nearly three hundred
different designs of escapements experimented
upon and nearly one hundred escapement deslgns
for watches. So we realize the designs of our

(Continued on page 19)
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{Continued from page 18)

modern mechanlcal clocks and watches are the
result of an enormous amount of Investlgatlons
and tesats.

We could list many Investlgatlions made over
the centurles labeled as dlacoverles, develop~
ments, and =0 on, from the wealth of material
avallable. Two or three examples were touched
upon to stress the polnt that deslgn and research
are by no means ltems pecullar to the last half
century or scC.

In conslderlng the relatlonahlp of contem=-
porary deslgn to ressearch, there are two broad
phases which are dlametrlcally opposed which
immedlately come to mind. The first 1s whers
desalgns are partlally developed and tc be com=
pleted must walt for research work to permlt
thelr completlon. The second phase 1s whers
"long term" research develops products which are
engerly selzed upon by deslgrers after they are
Introduced and often used In many forms never
anticipated by these who developed the product.

Let us consider the first phase, particular=
ly In the asutomotlve fleld and alrcraft englne
fleld 1n which the writer 1ls best acqualnted.

For many years we have all been trylng to
make sutomatlc transmlssionas for cars that would
do-a better job than +the hand shift mechanlam.

In the minda of some of us for a long time and
over the last ten years in particular, the ldea
has been present that a better deslgn could be
evolved 1f the torque converter 1nvented by
Fottinger 1n. 1506 could be made acceptakble for
passenger car uss. Thls has resulted 1n our
designs belng held up, so to speak, untll suffle-
lent research work was done to glve assurahce
that thls selement could be Included in the
deslgn., Thls work has resulted 1In four distinct
and different comblnatlions helng 1n productlon
today. We have them because the research'work on
the product Indicated four answers, all of them
acceptable commerclally.

Another example of deslgn waltlng for re-
search %5 In stress determlnatlon. Durlng the
lag® wur, test experlence dlsclosed a weakness 1n
an existing design of blade connecting reds In an
alreraft englne manufactured by the company wlth
which the writer ls assoclated. A 3tresscecat, or
brittle lacquer Investligation, showed a highly
stressed polnt which was greatly reduced by re=-
moving metal from the exlsting design. Test
results conflrmed the findings and approximately
ona~quarter million dellars worth of blade rods
were saved by reworklng the exlating rods. Thls
1s clearly a case of design "walting™ for
research.

Ancother example which the wrlter has clted
13 in regard to surface finlsh on the cam follow=
era of the same englne on whilch a smooth honed

finlsh was dlscontlnued, using the ground finlsh -

only, present before the honing. Thls procedure
eliminated approxlimately ninety percent of the
geuffing of the followers, present with the
original finlish. Another case of design walting
for research for Improvement. Thls partlcular -
l1tem points out one highly significant fact In
englneering deslgn =« that the parts themselves
will tell you what operating condltions they llke

or what 1s "good" or not, which may well be at
varlance with certaln theorles not based on
facta. Thls leads to the moral that one must
have an open mind at all times untll competent
testlng reveals the facts.

Another example of deslgn walting for re-

‘'search was In the development of the transmlae

glon brought out by the wrlter's company two
years agos

~ The dlrect clutech and terque converter age-
sembly had a combination of members, all of which
weTe Stresscoated with brlttle lacquer and spun
at a serles of 1lncreasling speeds to determlne the
highly stressed polnts. A conslderable numbsr of
deslgn changes were made to reduce these stress
ralsers and a flnal check wag made by bursting
all of the parts 1lnvolved.

Many more examples could be glven to show
that deslgn must walt for Investlgatlion or re-
asarch before 1t can proceed safely. This 1s one
of the blggest unlmowns 1n attempting to "time™
the commerelal intrcductlion of basleally new
deslgns.

I may bs challenged by some for In¢luding
some of these examples as research. My only
angwer 1s that present research covers a very
broad fleld. We have all heard much about the
new nuclear research. Most of us, however, have
not heard of and do not reallze the vast amount
of manufacturing research that 1s golng on. One
other example 1s the work of Dr. Hans Ernst wlth
the Cinclnnatl Milling Maching Co., on the actual
behavior of the metal In the cuttlng process. Hls
exceptionally clear high-speed movles show that
ordinary chlp removal 1s definltely a shearing
process at a well established angle Instead of
being a M"paring® process as plctured in many
1l1lustrations for years. Thls 13 a definlite con~
tribution to our knowledge of a process used for
centurlses. *

Let us take the other slde of thls plcture
where desligners use the products of research.
Thils ean probably be 1llustrated best by a number
of examples.

In the early Thirtles, the wrlter had occa=
alon to work on the development of the flrst
rubbser crankshaft vibratlon damper used by our
ecompany on passenger car englnes. Our tests had
shown that -there must be a comblnation of an elaa-
tlc coupling and frlctlon present between the
damper flywheel and the crankshaft. Our tests
also showed that rubber had no frlctlon pressent of
commerclal value. Thls resulted 1n our employlng
frietion discs in addltlon te the rubber elastle
coupling. If we were to deslgn thls damper today,
wo would have mvallable rubber "loaded" wlth cer~
taln compounds that would add frietlon to 1t or
glve a "mysteresis loop® of slzable value s8C we
would doubtless eliminate the frlctlon plates.
However, research has also brought another party
into thls pilcture == sllicone flulds of constant
high viscosity which are now used 1n dempseras,
eliminating the mechanlcal frictlon materlals and
rubber, also. In our early work we had vlsuallzed
how nlce it would be t& mount a flywheel 1n a
casdlng only but knew the olls we were acquainted

{Continued on page 31-)
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RESEARCH FOR IMPROVING THE TEACHING OF GRAPHICS

b

¥
Prof. H. B.

Howe

Renaselaer Polytechnilc Instltute

Dr. James Conant, the President of Harvard
Universlty, has saild, "Democracy 1s a small hard
core of common agreement, surrounded by a rich
varlety of Individual differsnces." It seems to
me that this definition for democracy can be
adapted to our thinking about the teéaching of the
graphle language. The students we ‘teach and the
gubject matter we teach them are pretty much the.
same. It 1s only the varlety of individual
differences which we, on these occaslona, talk
about. These individual differences fusl our
satisfactlons and accelerate our deslres to do
our job still better. I am sure we all agree
that each of us teaches best when using me thods
whlch ocur Interest and abilities dictate. How-
aver, we as teachers are ever looklng for those
1ittle 1deas whilch will fit intc our own pattern
of thinking to make our teachlng more effective
and more enjoyable. What I have sald so far,
and what I may say, will probably have little
effect. on your thinking, unless gomehow, shall T
98y, pertlnent common thoughts, splked wlth
interest, can be aroused. Then and only then 1s
1t possible for each of us to really proflt by
discussing our individual differences.

I am sure all of us who attended the summer
gchool at Michlgan State wlll remember Professor
Miller's graphilc 1llustration of how s problem
to be golved, or a subject to be expleored, can
be accompllshed only by reaching for the pleces
which we have previously stored on our mental
shelves. He told us that by logleally fltting
these pleces of past experlence into our present
sltuatlion our problem may be solved. I can
readily conceive a problem which could be solved
1f T had just a few more pleces. No matter how
carefully I search they have elther been mlslald,
or perhaps -1 never did place them on my shelf.
To obtain the answer, I need them now and am now
ready to ask that you offer assistance from your
shelf. What I have trled to say here by the use
of Professor Miller's shelf 11lustration, 1s that
8 sltuatlion 1s created where a partlal solutlon
of the problem 1z bullt up by using my own
thoughts to & polnt where I not only need but
want your help. Thia 1s the point 1n the stu~
dents thinking where the teacher can really do
dome effective teachlng.

To reach this point, where the student willl
eagerly llsten, requires some previous condltion-
Ing of the student ~ and teacher as well. We
much create a common understanding 1n our thinke
ing and make use of proper timing or our well
meant suggestlons to our students wlll be misg-
laid on thelr shelves instead of belng promptly
effectively uaed. It 1s by thelr lmmediate use
that prineiples are most thoroughly fixed in mind
and then properly filed ready for some future
use.

I know we all agree that interest plays a
major part In how much we learn and how eaally
we learn 1t. It therefore seems that in teaching
our fundamentals, first, we must make use of
principles tled to problems which the student -
and teacher = poth have o desire to solve. This
is difficult to do in some cases, but mest

-atudenta.

students who choose to study englneering and
sclence have these Interests and we shonld not
locse slght of them in plamning our fundamental
courses. Next we must conalder the students
mental preparation for handling most effectively
the course as planned. Is 1t too advanced for
him? Ts the pace too rapld? Is 1t a repstition
of his previous experlence? These are queatlons
we must not only ask, but answer. We are all
aware that 1t 1s as unsatlsfactory to teach
under the student's mental level as 1t 13 to
teach above 1t. Wew thoughts timely presented in
the proper amounts must smoothly tle 1n wlth past
eXperlenceas.

Entrance requirements and testing programs
help to determine in a general way student capa-
cltles for further learning. Instructor obaerva-
tions combined with departmental questlonalreg
wlll uncover feelings and interests, and grading
results wlll determine the limits to be used in
setting up our courses. Do we make aufficilent
use of these available sources of i1nformation?

Do we think enough about them to appreciate their
value? However, thinking about thls information
15 not enough. After critical thinking we must
put our coneclusions into actlcon, make more tests
of whet we have done and, agaln follow these by
more thinking. This continuous repetition of
thinklng, doing, and testing willl eventually Im-
prove our teaching. The appralsal of the results
of our lmproved aﬁd more effective methods of
teaching comes first from those we teach; our
What they think and say about the way
we teach them may be more important than we often
reallze.

Many of our older practlces must be revised
to f1t today's requirements.  _Formerly, in our
own experlence, each student was agdglgned a
different problem, which in the 1lnastructor'sa
opinion fltted hia capabilitles, and with little
guldance he worked 1t through. A good rugged
system, but one which required considerable and
often excesslve out of class tlme for preparatiocn.
4 drawlng after numerous conferences and with
very little general explanation was stamped with
approval.. At ‘times, after numerocus attempts to
correct 1t, a drawlng falled to recelve approval;
in whlch case the student went back to hils room
to do 1t over again. The time element did not so
Serlously enter into thils former method of tedch=
Ing as 1t does today. For most of us, the time
allotted for teachlng graphics haa been gradually
but materlally reduced, as the many other educa-
tional essentlals have been worked Into our currle
culum. To meet the changlng condltlons, more
efflcient methods for teaching the mast carefully
selected material, in atrictly limlted amount, 1s
replacing our former wellefounded but mors time
consuming procedures. Thus we contlnually search
for the effective .means te maintaln our standards
and 1nclude the new idess which are conatantly
appearing. To effectlvely cope wlth our cone
stantly changing standards of living, Charles F.
Kettering, Director and Research Consultant of
General Motora Corporatlon, has sald, "Research
and evaluative experimentation ars sdsentlal.m

(Continued on page 25)°
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“ADVANCED DRAWING”, ITS USEFULNESS TO THE
ENGINEERING STUDENT AND TO INDUSTRY

¥
Prof. Rcbert R. Hagen
Michlgen College of Minlng and Technology

The many technlcal advances of the last ten
vears have made 1t Imperatlve £o reevalue ceDl=
taln ski1lls which are crltlecal iIn an age of in-
dustrial planning such as the era wllch now
confronts us. Drawlng 13 one of these skills.

Dufing these years drawing teachers have
called upon Industrlal speciallsts to state
thelr opinilons as. to the effectiveneas of colm
lege instruction. Dependence on Industrlal
wisdom and cooperation was not meant to Indlcate
a weskness on the 1nstructor's part, but ia a
consclentloua effort to give better preparation
to the products of thelr varlous institutlons to
beneflt those who employ them. Some of these
opinions are listed as follows:

1. Certaln phases of our course content
15 antiquated and do not parellel
present day requlrements of productlom
and deslgn.

2. Englneering Drawlng lnstructors have
not had enough i1ndustrial experience.

3, High proficlency In "manual®™ skills 1s
of secondary !mportance upon graduatlon.

4. The major educatlonal emphasls should
be placed on dezlgn.

5. The student englneer must be made
thoroughly ‘aware that the hlghest pald
degigners work over a drawlng board.

What have we done to adapt our vlews to
these advancest Consldering that fthe time spent
on Basle Engineering Drawlng 1n most colleges 13
equal to eight weeks 1n Industry and that many
types of engineering must be served, modern
practices especlally in the use of Drafting
Standards and dimensloning have been improved
upon. Subjecti matter whlch camnot be restricted
to sult certain branches of industry has been
carefully surveyed, welghed, and quite generally
standardized. Teachers are more concerned wilth
the appllcatlon of thelr instruction to lndus=~
trlal usage and have taken the opportunlty to
galn actual experience of various sorts. Crit-
erla for the "manual® skills have been kept high,
but not to the detriment of a sound trelnlng in
other fundamentals. Student aversion to "work-
ing on the board" has 1n part been broken down,
during the last decade, by the realization that
sngineering, and design in particular, 1s ones of
our greatest natlonal assets and may well be the
salvation of a free world.

It has been generally agreed that there 1s
too great a gap, too great a loss of contlnulty,
between Baslc Englneering Drawing and the later
courases involving graphics. Advanced Drawing
has been 1ncluded 1n the curricula of many
colleges, generally speaklng, for two purposess

l. As an aid to the various types of
englnsering,

2. A3 a direct training for the "design®
studentse.

Its aim has been to enrich the background of
prospective englneers, regardless of their major

fleld of apeclalizatlon, and thereby accellerate
and sxpand thelr potentlalitles.

Specifically, how can advanced drawlng ald
the graduate englneer employed 1n 1ndustry?
First, an englneering graduate upon enterlng
industry should have something to sell. We
gssume he has a fundamental background of engle-
neering knowledge, but can he do a saleable Job
of detallingt? Many lerge lndustrial organiza~
t1ons have reached the concluslon that they muat
train their own desligrners. This group usually
makes up the bulk of drafting room personnel.

The tralnee 13 most often a high achocl graduate,
and may have had addltlonel experlence of a
vocaticnal nature.. The tralning perlod 1s long
and costly. Basle senglneering knowledge 13 lackw-
ing and design experlence 13 necessarily impedsd.
Conslder the many small concerns. Usually they
do not have enough capltal to emberk on a traln-~
ing program; nelther can they afford to train a
man and then have him Jjump to another company.
The employee 1s not under contract as are pro-
fessional athletes. While amall indusirles pro=
vide opportunltles for rapld advancement, that
advancement can be delayed by lack of a saleable
ebility In drawlng. The time 13 long past when a
knowledge c¢f the arbitrary symbols of drawing was
gufflclent.

Becond, those men deslrcus of bescomlng
flrsteclass deslgners must be forever eware of
the importance of "Shop Frocesses". An advanced
course In drawing 1s usually glven after much of
thia aubject hes been covered, Correlatlon paves
the way mentally for the later uses of such
speclal skills as Metallurgy, Gear and Cam Deslgn,
testing technlgues, etc. as well as baslc engle
neering fundamentals. Ths correlation between
the two 13 a most practlicel tool of the detaller
or detall designer. It 1s a part of the enaliza~
tlon of the problem. It 13 saleable.

} Third, "Advanced Drawlng" courses are not
concerned particularly with the producticn of
Mrood looking™ drawings. The student becomes
less concerned wlth manlpulatlve processes and
more concerned wilth the physical and mechanlieal
characteristics of the mechanisms and parts that
are belng depleted on the drawing. Industrial
training in "short cuts®™, such as the judlclous
use of views, sectloning, omission of unneceasary
lines and amore reallstic training in dimensloning,
tends to shift the thought of "manual"™ operations
to the plane of industrial usability.

Fourth, much of the Basic Englneering Drawing
subject matter hasg had to be "dished out" due bLo
time limltatlons and to the fact that at lsast
two=thirds of the students have elther had no
drawling experlence or lnadequate experience. As
a result, many deslgn students, who often have
had no further training in drawlng, are at a logs
a3 to how to proceed from a drafting room stand-
point when asslgned a problem amnd told, "You're
on your own". Previcus Advanced Drawlng experi-
ence would condlition and mature the student for

{Contlnued on page 25)
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(Continued from page 22)

Continulng on he asks and answers the questlon,
"aind what 1s research? It 1ls simply ftrylng to
find out, what we are golng to do, when we
can't keep on dolng what we are now dolng."

Statistlcs and gquestlonalres may help us to
find out what %o do as these changes cccur and I
am sure we are keonly aware of the complexltles
involved. We find in analyzing these statlsties
that their greatest value 1s not that they tell
what to-do, but as they cause us to welgh mors
critlcally what we are deing because of what
they say. We alsc rfind 1n studying these charts,
a3 may be expected, that often our flrst con-
clusions when supported with the contlinuous
adding of new evlidence become elther more con-
clusive or we find em to be less and less
convinelng. When changes are made, in the
attempt to obtaln better results, 1t 1s very
difficult to appralse the effects which these

changes produce. Thils 1s due largely to the

fact that we are contlnually in transltlion in
respect to our own as well as our students!
abllitles and attltudes. Thls 13 as apparent now
as 1t was previously when the teachlng of GI'a

in large numbers necessltated the use of many
Inexperienced instructors. What is ahead? How
wlll universal millltary training, 1f it comes,
effect wa? And later, iIn the 1960's, as
statlstics indicate, how can we prepare for
teaching these larger groups of students? These
are only some of the coming gquestions 1n addition
to our present ones, which we musat answer.

Should we not carefully analyze what we have done
and what we are now dolng and vigorously contlnus.
to search for better ways to feach the graphlcs
language to our studenta?

Followed by chartas.

INTERESTING

Prof. Warren J. Luzadder
Purdue Unilverslty
Weat Lafayette, Indlana

Dear Prof. L:

TO WJL, ON FENEWING A SUBSCRIPTION;
Or, Minus Solvit Qul Tarde Solvit

4 gentleman who has to separate hls colleagues
from thelr money_

Has a job whlch can't be always called a honey.
In every professlon thls task presents a problem
polemicm= ]
And 1t's probably no different in the profession

acadsemlc.

In a way, 1t's easy to understand why that
should be-=~

At least, I think that the reason could be

That only fools and their money are soon parted,

And therefore checkmwritlng 1s less easlly
started .

By those who obvlously are not what I've Juat
mentlconed,

But are by earthly standards well~Intentloned--

And fully Intend tec help EDDG

Wilth annual subscriptlons teo the JED.

Legt I=-as 1f 1 couldm=forget each fine, well=
chosen word

Uttered by you, and which I heard

In learned gathering the other day

Afterw~or was 1t duringf=-the splendld luncheon
in Joln Jay, )

Let me enclose, Dbecause 1lt's time I oughter,

My check, made out to you, for one dollar and a
quarter.

Slnecerely,

(S8igned) M. A. Thomas

M. G, Thomas
Eouffel & Esser Co.
MGT :1lme

{Contlnued fr
these engineerling responalpllitles.

Fifth, an advanced type of drawing more
emphatleally brings to the student the meaning
of "thinking englneering®. It tles up funda-
mentals learned in baslc drawing coursges with
thelr industriasl applicatlion. A student's work
becomes meaningful. The better a student be-~
comes prepared for hias final courses Involving
drewlng, the less chance there is that he will
become dlsgruntled and 1lmpatlent to get ahead
once he 1s employed In industry.

In summarlzing, "advanced drawlnz™ can
achieve the fellowlng:
1. Moxre fully prepare the englneer, what-
ever nhls major fleld. ’
2. Enable those students partlcularly inn
terested 1in "design"™ to grasp what

om page 23)

enginsering really is in a practlcel
sense. ‘

3. Give the student opportuniltles tc thilnk
and work on hls own. .

4. Develop drafting and deslgning abllities
which willl more closely parallilel the
known needs of Industry.

Added to the aforemmentioned servleces, a
great value can alao be rendered in the profes-~
glonal development of the teaching membershlp.

' Many Instructors have been teachlig over and over

agaeln two or three baslas drawlng courses. They .
are important, but they permlt only & sampling of
fundamentals. Advanced Drawlng ably adminlstered
and capably taught 19 beund to stimulate and
broaden those who are entrusted with 1ts great
potentialities. 4 statle lndustry cannot sur-
vive; neither can the atatle college and stlll
call 1tself the true sducator of our youth.
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FROM THE POLICY COMMITTEE
LETTER OF TRANSMITTAL

To the Councll of the Amerlcan Soclety for
Englneering Educatlon.

éntlemen:

Enclosed herewlth 1s a recommendation from
the Division of Englneerling Drawing to the
Engineer's Councll for Professlonal Development.

The Divislon of Englneering Drawlng respect-
fully requests the'Councll of the Amerlcan
Soclety for Engineering Educatlon to take
cognizance of and forward the enclosed recoms
mendation to the Englneers! Councll for Profeaw
3lonal Development. :

The Division of Englneering Drawing,
recognlzing that these recommendatlons are of,
wide englneering educatlonal Interest, prefers
to have these recommendatlons transmltted to the
Engineers' Councll for Professional Development
through regular Amerlcan Soclety for Englheering
Educatlon channels; and requests that appropril-
ate publiclity.be glven these recommenrdatlons 1n
the Journal of Englneerling Educatlon.

Respectfully,

The Divislon of Engineering Drawing
by 1ts Pollcy Commlttes:

Randolph P. Hoelscher
Justus Rlslng

F. G. Higbes, Chalrman

The Division of Englneering Drawlng of the
American Soclety for Englneering Educatlon for
several years has been making a study of trends
in engineering educatlon which affect the teach~
ing of englineering drawlng, descriptlve geometry,
and englneering graphlcs.

The Division 1s much concerned about two
elements revealed by thls study:

1. The contlnued accredlting of englneering
curricula in engineering institutlons
where the allotment of time for the
teachlng of these subjects 1s gub~-
normal §

2, The trend in englneering lnstitutlons
to reduce the smount of time allotted
to the teaching of these baslc subject.

At 1ts annual meetling at Michlgan State
College in June, 1951, the Dlvision dlrected 1ts
Policy Commlttee to bring these matters to the
attentlon of the Engineersa' Councll for Profes=
3lonal Development and to suggest to them waya
and means for improving conditlons which are a
cause for 1ncreaslng professlonal concern.

The Pollcy Commlttee therefore suggesats 1n
future inspections by the Englneers' Councll for
Profesaslonal Development that:

A. The Divislon of Englneering Drawlng be
notlfled of the names of the 1nstltu-
tions to be lnspected and be asked to
identify those lnstltutlons on the 1i1st
whose overall work in englneering
graphles 1s subwnormal,’

Bs In institutions where sub=normallty 1s
alleged to exlst, the Divlislon of Englw-
neering Drawlng be asked to 1nspect
thls work and report thelr findings to
the Engineers! Councll for Professlonal
Development,

C. Thils polley be publiclzed and englneer-
ing educational instltutlons be notifled
of the practlcs.

In making these recommendatlons the Pollcy
Committee of the Division of Englneering Drawing
wishes to assure the Engineers' Councll for Pro-
fesslonal Development of complete cooperation in
any program whilch wlll Improve not only instruc-
tion 1n engineering graphlcs but Instruction in
engineering education as a wholse.

Respectfully submiltted,

The Diviaslon of Englneering Drawing
by 1ts Pollcy Committee:

Randolph P. Hoelscher,.
Universlty of Illinols

Justus-Rising,
Purdue Unlverslty

Chalrman, F. G. Higbee,
State Unlverslty of Iows

DRAWING DIVISION DISTINGUISHED

SERVICE AWARD
l. Purpoge. To recognize and encourage out-
standlng contributions to the teachling of

students of engineering drewing, descrip-
tive geometry and other graphlcs courses.

2. The Award. The award shall conslgt of a
certiflcate presented at the annual dimner
of the Drawlng Divislon of A.S5.E.E.

3, Hequirements. In order to rscelve the award
@ person must have made a clearly dlscernable
contribution to the art and aclence of teach-
ing coursea in a recognlzed fleld of graphlcs
in several of the followlng ways of whlch
sectlon (s) shall not be omltted.

(a) Success as a teacher must be established
both as to competence In subject matter
and abllity to insplre students to high
achlevement. .

Improvements of the tools of, and con~

ditions for teaching. Evldence of such

achlevement may conslat of aubject

(Continued on page 31}
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Hair and
shin texture
are convine-
ingly repre-
sented, Hai-
ation adds
dominance
to the main
subject and
variety to
the wall,

The finest
lines show
wp wrell in
scrateh -
board, Here
they catch
the fee!l aof
grained
vrood.

The qualities
of glass
were given
full justice
by the skill-
ful use of
light and
shadow.

Origival size QU”X6" % Fromt a photugialh by Anton Brovbi

Q]Lrnes Neebe, who is 23, won the 1951 Gold Brush Award with this
delightful study. The textural treatment is superb. Careful draftsman-
ship gives meaning to every line and shadow. Tonal values range in a
subtle, related harmony from the pure white of the scratchboard sur-
face to the deep, intense black of the Higgins ink,

Neebe has been using Higgins iﬁk since his early student days,
He likes its smoothness, its uniformity aﬁd the way it lends itself to’
every shade of expression. Higgins is
The basic

art medium
since 1880.

the only ink to be found in the studio of
Neebe and Associates, Chicago, where
this art work was executed for use in an

Ipana advertisement,

At art, drafting
and sfationery dealers everywhere

HGGINS

INkE COMPANY, INC.

BROOKLYN, NEW YORK
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EDITORIAL,
FIRST THINGS LAST?

We were aurprised to learn from an educator
who 1s active In the drawlng dlvislon of the
American Soclety of Englneering Educatlon that
the trend toward minimlzling the Importance of
mechanical drafting in englneerlng currlcuia has
made conslderable progress.

The natural, progressive desire of engl-
neering colleges to graduate versatlle, well-
rounded individuals 1s laudable. But many
educators {and chilef englneers who employ
graduates) belleve 1t 18 reasonable for industry
to expect that a young englneer be able toc pre-
pars a prelimlinary design drawling from which the
draftsman can proceed wlth layout and detall
drawlngs.

It's obvlcus that thls abillty will be
lacking in the graduates of englneering schools
that have eliminated drawlng from the currlcula.
Furthermore, the minimum deslred tralning level
probably 1s not attalned by men who have had
only a glngle course 1n technlcal sketchlng, as
required by several colleges.

If mastery of englneering fundamentals 1s
to be achleved whlle upholding the importance of
designing done by englneers who work at the
drafting board, 1t would seem that the satura=-
tlon polnt has been reached for Injectlon of
"arts and sclences™ into englneering curricula.

Without intending to deprecate the value of
studles intended to broadesn the. englneer's edu=-
catlon, we feel that drawlng courses might well
be grouped wlth such vitael subjects as physlcs
aend mathematlcs as bullding blocks around which
an engineering currlculum 14 arranged.

Surely, there's no denylng that the crea-
tive deslgner at the drafting board 1s a prime
factor In the success of any 1ndustrlal estabe
lishment and in promoting the productlivity that
insures a rlsing standard of living.

{Signed) John T. Benedlct

EXPLANATORY LETTERS
February 26, 1952

To the Members of the Drawing Division
Amerlcan Soclety for Englnserlng Education

Gentlemen:

As you know, there has been conalderable
dlscusslon regarding the amount of tlme which 1s
allotted to the teachlng of Engineering Drawlng.

. An edltorial which supported the position
of our Drawlng Divislon appeared in the February
1ssue of Desl News, a technleal magazine which
1s published In Detrolt and circulated natlonale-
ly. ©Since the edltor's posltion concernlng the
atudy of "arts and aclence® courses does not
qulte agree with that of the Drawing Dlvisilon,

I asgumed the responsibllity of clarifying 1t.

Enclosed 1s a copy of the editorial and a
copy of my letter to the edltor which I thought
might be of interest to you.

Sircerely yours,

{31gned) J. Gerardl

J. Gerardl, Vice Chalrman
Divialon of Englneering Drawling
A.3.E.E.

February 5, 1952

Mr. John T. Benedlect
BExecutlve Edltor
Deaign News

4612 Woodward Avenue
Detrolt 1, Michilgan

Dear Mr. Benedlct:

I wish to express my personal thanks and
gincerest appreciatlon for your editorilal
entitled, "First Things Last?"™ which appeared
in your February 1lssue of Deglgn Newa. Your
edltorial willl also be appreclated by every
member of the Drawlng Divislon of the Amerlcan
Soclety for Englneering Educatlon, aince ths
decrease 1n tlme allotted to drawlng courses
has been and is recelving serlous conslderation
by the Divislon.

I should like, however, to clarify the
Drawing Division's position regarding "Arts and
Sclence Courses™ 1n an englineering curriculum.
The American Society for Englneering Educatlon
recommends that approximately 20 percent of the
courses taken by englneering students should be
in the fleld of Humanltles. The Drawing Divl-
slon approves of this recommendation.

We are opposed to the Insertion of any
courgses In the fleld of Humanltlesa or highly
apecialized technlcal couraes whlch may not be
required for graduatlon, but which necessitates
the eliminatlion of drawlng courses in an engle
neering curriculum. Drawlng courses today
differ materlally from those of twenty-five
years ago. In the past, atress was on technique.
Today technlque has been minimized and knowle
edge of gubject matter 1s emphaslzed. Neverthe-
less, the baslc fundamentals of drawlng and
the amount of technigue which should be taught

.certalnly requlre more tlme than one semester.

I serlously questlon any school's abillty to
do a goed job even 1n two semestera.

Once agaln, many thanks for your support
and for a most timely editeorlal.

Sincerely youra,
(81gned) J. Gerardil

J. Gerardl
Asalstant Dean
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{Continued from page 19)

wlth would chenge too much in vlscoslty to be
commercial.

The development of plastlecs haa made
designs posslible that could not be“conszidered a
few yesars ego. Gears can now he molded from
nylon at a fraction of the cost of cutting them.
For many purpcaes the nylon gears are superlor
to the metal geara. Thls is only one of many
uses plastles are beilng put to.

The DuPont Company has just ccompleted an
experimental station for fundamental research,
bullt cver the last three years at & cost of
30 milllon dollars. DuPont defines scientific
regearch ags "a critlical investlgation 1n the
physical sciences dlrected to dlscovery of new
knowledge™. The company dlvides research into
three categorles: Tmprovement in existlng pro-
cesges and products; development of new onesj
and fundamental research to uncover new knowle
edge without regard to specific commerclal
objectives. DuPont saya it does research bee
cauge 1t has to. This can be well understood
when we realize that more than half of the
company's sales In 1950 were in products elther
unknown cr in thelr commercial infancy twenty
years ago.

In thinking about the relationship between
design and research, one thilng always comes to
my mind == that ia the iImportance of proper
analysis of the design in the 1light of what it
1s to accompllish., I have seen a goodly number
of designs that were not operabls which cculd
have been "saved" or made to operate by belng
properly analyzed and the 1indicated steps taken
to correct the design. There is no functlon in
englneering design or development that pays off
ao well for the effort expended.

To properly and efflclently analyze deslgns,
the young engineer should know his fundamentals
well, not just have a apeaking acqualntance
Mwith" or "of™ them. I found my cwn colleglate

education lacking in elementary mathematles,
kinematlics, advanced mechanlcs, partlcularly in
vibrations and some other courses. T feel my
own colleglate education would have been more
valuable had more time been spent on the fundaw
mentals of all the sclences and less on general
reading courses. After the student has finlshed
his formal or Mofflcial®™ educatlon, he has to
read and glean Information all hils 11fe anyway.
The time spent at college can be used best 1n
equlpping him with the %best™ tools possible
for hls future use.

What must industry have, to be willing to
finance research on a Jong-term basls particular-
ly to yleld products that deslgners or others may
use? Industry must be able to reap a falr reward
for promoting many projects, most of which will
not paey out as 1t 1s only =z gleanlng of the
many projects that finally becomes one of the
future producty of the company. Over a perled of
time, engineers and others willl thrive only as
the organlzetion they are in thrives. We each
have & personal responslbllity to do our bit
toward kesping our sconomic and governmental
structure on a sound basls. That permlts and
encourages companisas to extend themselves
researche=wlse wlth reasonable rewards possible
for developlng new and better products.

Companles and indivliduals must contlinue to
operate 1n an atmosphere where indlvlidual freedom
continues to encourage research and deslign so
they will contlnue for the benefit of the many,
and will resault in the satlsfactlon of creatlve=
riess 1n the individuals engaged in the work which
13 one of the major dividends to them.

T hope these few brlef remarks and ex-
amples will serve in a small way to demon~
dtrate how research and design work together
and under what conditlons 4<hey can operate
most effectlvely.

(Gontinued from page 27)

matter (textbooks, etc.); courses or
curricula; diagrams and models; labora-
tory and other teaching equipment; and
other simllar actlvitles.

Improvement of teaching through varlous
actlvltles, including the development
of teachers in a department or in other
schools, testing or guldance programs,
promotion of co=operatlion with other
types of educational instlitutlona or
with iIndustry, development of tesatlng
and” guldarice programs, and the coe
ordination of fields of subject matter.
Scholarly contrlbutions to llterature,
algnificant honors, etc.

Service to the Dlvlision of Engineering
Drawlng of A.3.E.E. as evldenced-=

(c)

{(a)
(e}

1. By attendance at its meetings as an
indication of interest 1n the 1mprove~
ment of teaching.

2. Service on 1ts commlttees or as an
of flcer wlth a record of definite
achlevement.

3. Contributions to 1t's publicecatlons or
gummer school programs.

4, Nomlnatlona. Nominations may be made by any
member or group of members of the Division
except members of the award commlttee.

5. Award Committee. The Award Commlttee shall
conalst of the last three past chairman of
the Drawlng Divislon with the first retlired
member acting as chalrman.
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four types of cases—and in these
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YEMCO hand finished stainless steel
Blue Dot instruments are supreme
in accuracy, durability and finish.
The professional or the student
engineer will take pride in these
instruments, '
VEMCO chrome plated steel Red
Dot instrumenfs are outstanding in
quality, yet popularly priced. These
instruments are having favorable
dacceptance in many of the leading
universities,

Drawing Instrements.”
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Maying off® or laying down the lines.

FPor thls purpose, the loftsman needs not
only the llnes drawlng but also a 1llst of the
measurements that he must use 1In locating the
points through which the various curves must be
drawn.

The informatlionh that the drawlng of fice
saupplles the mold loft l1s usually as follows:-

l. 4 drawling of the stem and stern
contours fully dlmenslioned.

2. The half-breadths at easch waterline
at each statlion.

3. The half-breadths and helghts of the
deck 1llnes at each statlon.

4., The helght of each 3tatlon on the
buttock lines.

These dimenslons are scaled from the lines
plan and are called a "table of offsets.”

Armed wlth these filgures, the loftsman pro=-
ceeds to lay down the vessel's lines on the meld
loft floor. Due to the lnaccuracles In the drawe
ing room offsets, the loftsman must "fair" the
lines on the floor; but as -the 1llnes have already
been falred on the drawlng. room llnes plan, hls -
fairing conslists chlefly 1n taking out the humps
and hollowsa.

The "offsets"™ that the drawilng room supplles

the mold loft are labelled "prelimlnary," but
after the llnes have been falred on the loft
floor, another set of offsets 1a lifted and ro=
turned 1n tabular form te the drawlng offlce.
Thease are referred to aa mold loft or finlshed
offsets and are used by the deslgner In hils work-
ing drawings. They are usually expressed 1In
feet, lnches and elghta~ofwan~inch and are glven
at every frame 1n the shlp, whereas the prelimin-
ary offsets werse glven at the statlons only.

The Plating Model

The plating model 1s a half model of the
ship, made immedlately after the lines plan 1s
finished and on the same scale. It 13 used
principally for the purpose of laying ocut the run
of the shell platling, the decksa, tank top, longle
tudinals, frames, etc.

The shell plating can be, and usually 1s,
ordered from the model before the flnlshed off-
sets are recelved. 8hell plates are not ordared
to thelr real dlmenslons and therefore any small
dlscerepancles that occur dus to the unfalrness of
the model are taken up by the allowances made 1In
the overall dlmenslons of the plates.

The expanded sizes of the shell plates are
lifted from the mocdel by pressing pleces of trace
ing paper agalnst the mqdel and traclng the out=
line of the plate.

In the meantime, the meld loft has recelved
enough 1nformatlon from the drawlng offlce so
that the actual structure can be shown on the
body=plan.

Figure 2 1s a reproduction of a structural

body plan, very similar to what 1s lald down on
the mold loft floor. You wlll note that, in
additicn to showlng the shape of the ship at
oevery frame, 1t alsc shows the following:

(1) The "run™ or polnts of crossing at each
frame, of the shell plating seama, to=
gother wlth the changes In width of
3e8mS8 s

(2) The "outer trace™ or point of crossing
at each frame, of shell glrders, longl-
tudinals, slde stringersa, decks, flats,
and longilitudinal bulkhesads on the shell.

(3) The run or trace of the bllge keel.

{4) The trace of the polnts of Intersection
of the double bottom margin plate with
the molded frame line.

In short, thls plan 1ndlicates all atructufe
and factors affecting the shell plating and
framing.

As for the expansion of shell plating, there
are numerous methods that can be used, and of
course the method varles with the shipyard.
However, one of the most popular methods 1s the
"center spot squaring" or "Mean Normal Method."

I will very briefly run through the princle
pal steps 1nvolved. The detalls of the develop=
ment you wlll witness at the Brocklyn Navy Yard
thls afternoon.

In Flgure 3, assume that the portlion of the
shell pleting to be developed lles betwsen frames
20 and 26. At each frame draw chord lines from
the lower to the upper slght edges of the plate.
On the frame llne located nearest amldshilps,
which 1s frame 26, place the center spot "p"
gomewhere near the center of the plate; from the
choerd line of frame 26 square polnt P to frame
line 25, locatlng polnt B. In a simllar manner,
from the c¢heord line of frame 25, square point P
back to frame 25, locatlng polnt A. BSince there
1s a twlst in the frame llne, there wlll be a
sllght dlfference bhetween polnts A and B. This
difference 1s blsected and the midpoint design~
ated as P1- The same procedure 1is now followed
{Continued on page 35)
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_Fg. 3

from P, as was followed from P, except that the chord
lines “25 mnd 24 are used thereby octalnlng points P to P6
on the frmmes 26 to 20 respectively.

Next the set spot of a girth stick is placed at the
asenter spot of emoh freme line and the girths of the shell
plate between the sight edges i1s picked up at each frame.

On separate sticks, pick up the traces of the upper
and lower sight edges and expand them cut on the frems
spaces, after which the expansions can be picked up om
separate battens.

Now to lay down the develomment of the shell plate
see Figure 4. Strike a line on the floor and on it from
the girth stick, plece the girth of frame 26, end alsc the

N

. ..-/»;, »
= "Iy trgs

T SN Gy, .
w::_::
| [’y
" (
| I
|
|
NN
‘T—l_:%_—_‘lz_{—%
.

St LU GV P —

Fa 4

set spot whioh is point P, Nail down the expansion battens
at their respective positions; being sure while deoing so to
set the spots of frame 26 on the battens tc the girth spote
on the streight line. Now from frame 26 square point P to
the vieinity of frame 25 to obtein point B. Move the
squere forward the freme space distence and square point P

_ baok to the viocinity of freme 20 getting point A. Before
disturbing the squere, draw in about 5 to 6 inches of frame
line 26 in way of the points A and B. Because there is a
twist to the frames a slight difference will be found be-
tween points A and B et frame 25, Biseet this difference
and designate the midpoint as P .

Set off the girth stiok at frame 25 by holding the set
spot on the girth stick et peint P, . Then nail the expan-
sion battens down toc the girth spots.

To obtain the develoment between frames 25 and 24,
the sams method is followed from P, 2s was Lcllowed from P
except that the frames used for sglaring are 25 end 24
respeotively. This is continued until the last frame is

reached, cbtaining points P to P, on frame lines 26 to 20.
The frame spots end sight edges can new he transferred from

1 the expansion battens to the floor and the fremes, seams,

etc, drawm in.

After the plate has been developed, e mold or template
is made. The material of the template depends upon the
usage that it will receive; if a large mumber of plates ars
to be leid out from one templete, then it will be made of
wood framing; if it is to be used only a few times, then
ordinary heavy template paper will suffice.

On these templates there is pleced all the information
necossary for the oomplete fabrication of each piece of
struetural material in the ship. For instance, for a shell
plate, the location of all seams and butts, the size of the
holes, the countersinking for the rivet holes and the loca=
tion of connecting structure, together with the partioulars
of the conmnection whether riveted or welded.

B 8 o e & = a - A -// . e s s 2 a & &6
M ° - » « +_a3 s s 8 .
ARV L P » d
@ 2 ‘jgg a2, N N
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Fim.5  Shell Plate With Markings

with
seotlions

plate
other

Figure 5 is the reproduction of a shell
markings which are typical of those used on
‘erected in the yard.

A description of the markings is as followss-

bev. ts 30° x 3/32 (Bevel plane this side 30°

starting
8/32" from the edge of plate)

Plane (Plane a square edge on that side of plate)

‘AE 25 (This end of the plate fastens to frame 25)

Top {This designates the top edge of the plate}

149 {This is the hull number)

706~-2 {This is the shell plating drewing charge
number )

'E . (The strake - & fore and aft row of shell cr
other pleking)

6~E6 (The streke number. Strakes start at the

‘ forward end with No. 1, 2, 3, progressi aft,
The E6 means the sixth plate of E strake

3tbd (The starboard side of the ship)

132/16 éThe size of holes in the plate)
C.E.0.8. Countersink on other side)

‘Roll up to ssts (Sets are templates for rolling a plate
to the proper curvaturs)

(Fo countersink)

(This end of the plate fastens to freme 30)

K.0.C.X.
FE 30

In the process of erecting the various gtructural
gteel units, the fairing must necessarily be exdet; other-
wise the whole system would fail. In other words, the

‘result of what are called minor errors may be far-reaching

and it is necessary to ersct thé vessel in such a way that
slight adjustments ere always practicable and the sequence
of riveting end welding should be determined with this in
view.
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the infersectlion of the two stralght edges of the

square. Snap a straight line on the template
paper, for a starting line. Thls wlll represent
frame 37. :

Line up frame 37 on the glrth atlck wlth
frame 37 on the expanslon battens. Mark the
position of the set spot on the paper and square
ahead to frame 36. Advance the square to frame
36 on the expansion battens and hold the set
spot on frame 37. This wlll produce a second
spot at frame 36. Take the mean of the two
spots. This 1s the working polnt for frame 36.
Al1gn the set spot on the square wlth the work~
ing polnt and the alght edge battens wlth the
correaponding frame line on the square and nall
down the expansion battens. Thls establishes
the relationship between the set spot of frame
57 and the frame lines at the sight edgea of
frame 36 producing a stretcheout, of the imag-
inary triangles arrived at, on the body.

Square shead from the worklng polnt to
freme 35 and proceed as before to frame 31.
After all the frame spots are on the paper, the
saight edges are scratched on after belng checked
with a feliring batten. The template 1= now
esgentlally complete.

@ 3¢ 3s a4 yF a3 32 al
L~ GIRTH STIGK
L4 e
-
SQUARE FiG, 4

ocaugse the shell plate 1s rolled and l1s
not parallel to the C/L of the ship, the frame
lines must be curved, when developed 1nto a
template. Naturally these frame lines will
appear a3 a stralght line when vlewed from a
point within the plane of the frame, and in
additlion would develop as a stralght line on a
templete 1f the plate itself were a surface .
generated by a line parallel to the Cefter-Line.

CENTER LiNE

PLANE PASSED PERPENDICULAR
TO CHORD THROUGH 3IGHT £DGES
FIG. &

The dlfference between a stralght line or chord
and the developed curved frame llne, 1s called
the bow of the frame line.

To determine the bow, select the polmt on
the body where the dlstance between the chord
and the frame 1s greatest. Thls willl generally
be about the center of the plates. Measure the
distance from the chord to the frame llne.

At frame 37 thls dlstance 1s 2". At the
same polnt £ind with a bevel board the number of
degreea generally referred to as frame set to
the nearest: frame (7 degrees at frame 37.)

The bevel board 1s a device that shows the
slope and reletlonship of angles produced to
410" (or any frame space) taken from a common
center., On the bevel board measure 2" along the
4! sdge of the board at the 7° mark, Draw a llne
intersecting this point and perpendlcular te the
70 bevel. Mark the Intersection at the 70 bevel.

/ !
/ . {i
I

J
Al A )]
APkl bk | |

BEVEL BOARD
Fla, &

The dlstance from thls polnt to the edge of the
board 1s the amount of bow. Repeat for each
frame. This distance 1s then layed off the chorad
on the template at the approximate 'same polnt as
measured. Then the developed frame line 1s
falred in from these three polnts.

The spots for the water line mnd atringer #4
are then located on the true freme line, holdlng
the mean normal point. Any varlation in glrth 1s
marked for correctlon 1f necessary.

In order to roll the plate to 1t's proper
shape, three wooden roll molds known as shell
gets are made, ons each at frame 313 and 36% and
one at frame 34, Three sets are made because of
fore and aft shape (backset).

Three equldistant parallel hbase lines are
struck in the body at points convenlent for the
slze of the seta. A aplder (a batten wilith legs
for nalling down) 13 nalled down te follow the
frame line for each set.

A separate set 13 made at the three frames
selected and a stralght line for a datum lins 1s
marked on them. -
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1life can be made. Thus 1n a subtle way we agaln TABLE 2
polnt out the 1mportance of graphles to the
englneering student.
EVALUATION OF THE SOLUTION OF THE "MODEL"™ PROBLEM
TABLE 1 ‘
- KAME ~ SECTION
SUGGESTED PROBLEMS FOH MODEL PROJECT A. Graphle Solutlon and Written Analysls
1. Cholce of Method.
Wellmant 2, Clarlty of Analysla.
3. Aceuracy of Solutlon.
Problem 46=14 = alrplane landlng gear. i
45w=18 =~ drip«-pan and engine 4. General Appearance and
clearance. Pregsentatlon Including
52~13 = from what wlndow was that Clarity of Labelilng.
ghot filred?
27wl3 « mule pulley.
47«32 = alrplane shock absorber. B. Three=Dlmenslonal 3olutlon.
50=17 = slot 1n the trap door.
55~10 = factory layout. 5. Method of Illustrating
47=3l = locatlon of guy wilres on a Problem and Solutlon.
derrick. Ingenuity. i
T=7 = 3dewer plpe clearance.
64~12 » path of center of rolling 6. Approprlateness of
ball. Materlals Selected for
54«3 = plpe connectlons. the Model.
64-10 = Intersectlon of a hopper
and a plpe. 7. Sturdiness of the
40=11 = minlng problem. Constructed Model.
05=13 = constructlon of a :
polyhedron. 8. Clarlty of Labellng of
32-16 = shadow cast by a pedestal. the Elements of the
' Problem.
9. General Appearance and
Attractlveness.
dpeclal Problem Sheets from Watta and Hule:
COMMENTS:
1l = 1ine thru a polnt, inter-
secting two skew llnes.
5 = 1line thru a polnt, interw
secting one line, parallel
to a plane.
B « four equldistant parallel
planes.
9 = paralleleplped from 3 skew
lines.
13 = sphere contalning 4 glven
pts. GRADE

(Continued from page 38}
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Blueprints resulta 1n large savings
{Northrop Alr.)

Varomm E. C. Clrcular Romogram Theory and Cone Product Eng. 22 152-~86 Aug. '561
gtructlon Technlque
Vlibax Iscmetric and Dimetrlic Drafting Mach. 58 214-15 Oct. '51
Machilne Product Eng. 22 209 Nov. '51
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Drawing Texts

FUNDAMENTALS of ENGINEERING DRAWING

Rewsed by WARREN J. LUZADDER, Purdue University

‘? Saves time for the instructor, because
it is almost self-teaching. Basic prin-
ciples of engineering drawing are pre-
sented clearly and simply, so that the
beginning student can find setisfying
answers to most of his questions.

qp Elementary principles, rules of compo-
sition, and the "language" of Engineer-
ing Drawing are presented first, in step-
by-step fashion. Only then is the stu-
dent asked to compose workinp drawings.

623 pages 6" x 9"

] The major portion of the text leads up
to the preparation of machine drawings,
because the methods used in sueh prepara-
tion are the same as those used 1n other
fields of englneering.

@ A vwidely praised feature of the revigion
1s the improved illustrations. Over 1,000
skilfully planned drawings show all types
of drawing equipment, and every step in
executing every type of drawing.

Published 13946

Problems in Engineering Drawing,

Third Edition sy warren 1. Luzappix
and J. N. ARNOLD, Purdue University;
and F. H. THOMPSON, University of California

Designed for .the usual elementary course
in engineering drawing, this workbook can
be used with Luzadder's Fundamentals of
Engineering Drawing, Rev., or any stand-
ard text.

In this Third Edition, the quality of the
drafting work has been improved. Half of
the problems are entirely new, and each
problem used from the previous editicn
has been completely redrawn. All letter-
ing has been made uniform.

Many of the worksheets are in the form of
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opment in industry. '
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