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NACA Lewis Flight Propulsion Laboratory 

Costs of 1949 Inspection 

.,. 

Technical Labor 
. (Engineers and Research Scientists, who designed 

setups, prepared and rehearsed talks, assisted 

;.. 
as speakers, guides, attaches, etc.) 

f. 

J., 

;. Service Labor 
(Design Illustrators, Photographers, Carpenters, 

I • Shop personnel, Buildings and grounds.), }­

j l 

Obligations, Materials, Supplies, etc. 
(Rental of buses and television, material from 

stores .) 
,. 

$ 21,618.46 

46,493.30 

11,611.72 

Total direct charges(against PJO 706 -j 79,723.48..­
T 

.. Administrative overhead {estimated about 6510} 52,000.00 
.,.. (Planning inspection, rehearsals, groupleaders, 


general administrative work on inspection, 

approvals, brochure, press releases, regi­


~ strations, special correspondence.) 

Total direct cost (estimated){Cost $ 131,723.48 
of painting permanent facilities are 
not included) 
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1949 Inspection 

Direct Charges on PJO 706 

.~ 

Tech. Labor $ 21,618.46 )Design, talk preparation, Engineers, Speakers) 
Service Labor 46,493.30 )Photo, Illustration, Carpent e rs, Building and 

Grounds) 
Obligations, Ma­
terials, etc. 11,611. 72 )Busses, Television rental) 

Direct Costs $ 79,723.48 
 
Total 
 

700/0 overhead (say $56,000) 
)­

Doesn't include costs on such items as administration and all overhead group. 

Future costs of this nature will be more completely accounted for (per B. Clauser) 

... None of the painting of permanent facilities is charged. 

."f 
Western Union teletype operator for press not included• 

... Electrical power due to diversion of personnel and interferenCE 
,. Intangible costs including loss of research output (estimated at two Laboratory 
!f' week~) cannot be computed. 

2/52 or roughly 4% of were handled by the NACA Ext:hange
~ 

Guest Luncheon ticket sales entirely supported the cost -:;f i.ne luncheons i0!" 
~ 

three days, the refreshments served the press, the refreshments for guests 
at the picnic grounds as well as those served employees at the end of their 
inspection tour, September 23, and special entertainment at Hotel Cleveland. 
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Data on Peak Loads Experienced during Annual Inspection - 9/20 - 22 

FOR RECORD PURPOSES 
.. 

Morrow - Wandersleben - 11/3 ) Peak loads were reduced by straddling 
30 minute metering periods with 
8 x 6 Ft. Tunnel operation• 

.. 
Precedent was established for operating 8 x 6 Ft. Tunnel during 

>-- daytime at less than maximum speed. 
J.­

8: 30 - 5: 00 Normal Day (peak) 30,000 KW> 

• 9/2 0 3:30 - 4:00 Peak 21,000 KW 
1:00 - 1:30 Peak -lunch 23,000 

9/21 11:30 - 12:00 Peak 24,500 
1:00 - 1:30 Peak - lunch 22,000 KW 

y 3:30 - 4:00 Peak 24,500 KW 
.. 

"< / 9/22 10:00 - 10:30 Before tour started 28,200 KW Peak 
• 1:00 - 1:30 Lunch for guests 22,000 KW For Show 
• 3:30 - 4:00 23,000 

.. 

9/23 10:30 - 11:00 6,000 
9:30 - 10:00 6,000 
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NOTES ON THE COSTS AND VALUE OF THE INSPEC TION 
~ 

1. T h e inta ngible costs of the inspection i n reduction of research 
output due to the diversion of personn e l from their regular t asks a nd 
necessary interference with research operations is not known but is 

• 	 demonstrably less than the two Laboratory weeks estimated by some 
($604 ,681). 

2. There are good reasons for assigning a lower cost. An 
inspection provides our own organization an opportunity to take stock 

~ of our research progress and to present important results in a re­
freshing way to important people who haven't the time or the technical 

).. ability to digest our reports. 
).. 

, 3. An inspection enables our research staff to meet and become 

J 	 acquainted with important men in aviation. Some of these contacts 
facilitate future contacts or result in on-the -spot exchange of information 
that either would not be learned or would otherwise cost our staff many 
days of travel - travel that costs NACA an average of between $20 and 
$80 per day exclusive of salaries. 

4. By bringing in large groups of interested guests under conditions 
of our own choosing , we are able to avoid many hours of accompanied 
individual tours throughout the year with the attendant problem of 
securin g individual clearances from Headquarters. 

5. An inspection provides an opportunity for key personnel in NACA 
)-	 Headquarters, at the Langley and Ames Laboratories, and our West Coast 

Coordinator, as well as the main committee to get brought up to date on 
research progress made by the Laboratory and the availability of new 
equipment. 

6. An inspection provides good training for a large group of 
research men in describing their work in straight forward English, in 

learning the value of good preparation and in developing good speaking 
habits and poise that will facilitate their presentation of more technical 
discussions at other times ... 

7. ~ne of the most important by products of the inspection is the 
unusual opportunity it affords for every employee of the Laboratory to 

(' 	 hear an understandable presentation of representative work in each 
division durin g employee's day after t h e official inspection. For the .. 

~ 
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,~ three fourths of our employees w h o are not research scientists a n d for 
m any scien t ists who do very specialized res e arc h , this opportunity to 
see and hear presentations of research results in all fields i s not 

• equalled by any other NACA activity; this gives morale a g ood boost 
because the employee sees accomplishments in a new perspective. 

8. Many employees whose work is hindered by the inspection, but
• who have no duties in that connection, take annual leave during the 
~ inspection 	thus avoiding loss of research effort since the annual leave 

might otherwise be taken when research would be possible . .. 
~ 

9. Many activities in the Laboratory, including most of the theore­
.. tical investigations are in no way affected by the inspection. In fact , 
.. theoretical research may benefit from the increased availability of 

computers whenever experimental research data is not taken during 
the inspection• 

• 
10. The need to maintain order and good working conditions is 
 

., emphasized by the inspection which provides priority and a deadline for 
 
completion of construction and maintenance work that might otherw ise 

'" suffer delays. The resulting improvement in Laboratory appearance 
~ 

is beneficial to the employees and in the long run saves maintenance 
~ 

funds .., 

11. The inspection provides a wealth of material for publicity 
.. 	 about NACA - an activity that does much to insure continued financial 
 

support by the public. The nature of the talks and demonstrations 
 
prepared for an inspection are more suitable for such publicity than 
 
others prepared by the Laboratory and much effort is saved in getting 
 
our story to the public. The inspection took 3 -1/2 days of all-out effort 
 

... 	 plus 1/2 day for all rehearsals, a total say of four laboratory days or 
1.54 percent of a laboratory year which, at the normal rate of Laboratory'" 
expenditures, would cost about$'241, 872. 

'", 

12. The actual direct costs to which all time and rna terial were charged
" on PJO 706 total only $79 , 723 .48 and it is estimated that the cost of a dmini­

strative overhead incurred by the show would add about 65 % or $52,000. 
The actual cost of the inspection is, therefore, roughly $' 131,724 which 

'4" 	 corresponds to normal expenses for only 2.2 Laboratory days based on 
our 1950 budget of $15,706,000. Therefore, only about 55 o,1n of the Laboratory.. 
can be assumed to be engaged in the inspection for a four day p erio d . 
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13. A total expenditure of $131,723 for 1275 guests amounts to 
about $103 per guest. This emphasizes the need for making a careful• 
selection of guests. It further suggests that any increase in the cost 
of brochures or other effective souvenirs, whi-::h will help to insure 
that our guests remember what they saw and heard, may be well 
worth while. 
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ACA - Lewla 

ClevelaJul, Ohio. 
ptember Zit 1947 • 

....vAI\.NDUM For Record. 

Comereftce bId Oft 49 to diacuea Lewia Auua! 
p.dioR. Septe Z, 19.9 . 

re.eat: RepreaeMaU"ea of each ,I' aalaned dutiea durlaJ Inapect _. 

1. A aummary . f the aUCleationa and criticiama ia livea below: 

Ca) 

It waa atated Uaat there wun-t e.oUlh .dyaace aotice of what w.a Deeeled 
Be by the carpeater aDel inecJaaaical crewa. It w.a allileato. that in the 

.t ahould be decided aa far ia adyaace .a poaaible Jut wbat diaplaya are 

__ 

..... to be aeel and aotlly the proper iadi"W_la 80 tUt there wUl be aa little 
r.1!zlute r"ah aa poaaibl.. It waa alao aUII.ated tJaat a coordtaator be choaen 

each Dl"iaion and cOllfereDee. be Jwlcl to coordblate tlae work for the "arioa 
ill vreparattoa of the material for tlae iDa 

lD connectioft with tbe curta, etc., the W uatratioa Department atated that 
....Illy objectioll waa that they ud teo abort a time ba which t o do a ,ood Job• 

.te on which we deUvereei OUI' material to tile W.allla,loD Haadquartera for 
.'D • ...u waa later thaa oriliDally ached\lled. The preparatiOll of material lor 
 

ochure waa coaaequatly .elayed aacl tlutrefore a ....at deal of overt 
 
'orked ill order to finiah it oa Um e . 
 

r . Calmer atated that it waa aia bellef tlaat the aetupa could be "ae. 
lEt year &ad ther e'ore a aultable .torale place ahend. be loeated. It waa 
that Mr . Calmer and Dan White will try to fiD.-a auttable place Oil tI&e 

,....rvaUOft to atore them until the nest iaapecUoD or for aome oUaer coalereDeea 
...... the year. 

Talka 

It waa aUCle.ted that, in the future , approyal be obtaiDed for the outlbae 
Jl of the talk. before they are wl'ittea and theft haft the talka prepareel ac­

to the approved outliDe. MUlY of tU talka were writtell completely aDd:...... 
c....ecI' a. a r.awt. a lOad. deal of time waa waated. 
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Dr. 8MI', .taW that lty r .moym, tM teeDical jal"IOD fr om tile talk. the 

yi.ltor. w.re able to UDd.r.........Djoy tM talk. t o a full.r .ate.t. Maay 
yorab1. cornmeat. were mad. lty tM y iaitor. ill tb.ia ~....ct;io • • 

Mr. Victory Jaad comm••te.. that a few of tlw . peak.r. voie•• ••re 
OaoteIlOU. aDd tJaat .hould 1M k.,t m miatl ill e....taa .,-aker. lor til. aut 
peetioa. 

A ylaiter comme••• tliat .acll of tM topic• • iacua......em" to haft 
'ho ••1..... 01' Marly .01...... It wa••",...t•• tJlat d.I'Daa tile Hat m.paet! 

• " Ieat. Oil u.. chari. tho.. r ••ult. wAlcll M YO M •• e1nata••, t.... w. ar. 
orkw OD at ,r••eat, aM tH.. ....ult. w~ up. to .I»taba. 

It was potateel out tat w. co.w tell tU Yi.itoc. Uaat IrODl time to t bne 
.cladca1 coal.r.nc• • ar. _1. OD ....rioua .ubJ.ct. at wlUck tim. ~r. ...taU. 

iaformatiea aM data i . ,re••••d . It wa. al.o ........ u.at we ,I'bat ia tll. 
rocllur. a .tatem.at to tile .ffect tJaat .lIClt tee_leN coaf.nDc•• wUI lte h.1d. 

It was ......ta4l tltat ••xt y.ar aU u... apeak.r. 1ft toa.tlMr aM ,0 0"1' 

Uaelr ,1'0,0••• talk••0 tat .acla .p.aker kaow. wu.t tile other ia lolaf to talk 
acll of the .peak.r. c 01l1cl Ii.... aeme id.a 01 wat i. com'" aest aDd. 
tlle talk. ar. r.late• • 

The qll• • tioD ... fllac...... to wMtlMr tile .peak."••Iaow. M ciao. 
'fe r tlaeiJ' .p.akiDI .ltUlty, r ••artll••• of wUtMr tIley are worku., OIl t!ae .pecific 
.ubJ.ct.or bec.u. Uwy klMw tM ."ltJ.d w.11 aDd caJl alao talk w.ll. Mr• 
••a1oaa ........t.ct that tJae i1MliyW,aal. ia'YOlvect '" t ...tMr at .ome later elate 


tliacue. tla. matter beca... it i. aD importaat ••ltJ.ct ....JunWl '" ••cWe• • 
Dr. Slaar, .tat•• that MW peo,le . hoalel _ft a chaace aM tlIat tlaey c .... 
tra1Ae. ill .peak., nrJaa u.. y.ar at ftriou r ••••r U meetm,. aJUl dlyiaioa 
.~~r.. ­
(c) Plapical ,fomiO" of Oue.t. 

£ very visitor muat be abl. to . ....el Mal' tlu .. ., the talk. &ad "moa­
.ttatiOD.. The d.moD.tr.tioll. aM .peak.r. wUl _ ve to -.. put oa liteur plat ­
forlD. 1a orel.r that tile yi8itor. m tM back r ow. wUllM .bl. to •••• w • • 1ao1&1cl 
bo" ill adYallC. tb. masimum .la. 01 ••ell,roup .0 tat preper ••atial i ••\"aU­
aWe aael we .hould a1.0 allow for .atr ••• 

Not more thaD ••atiq capacity .JaMald. 1M allow•• oa ••cla Ra. It was 
elifficut for t.M ,roup l..el.r. to talk t o tile peopl. ill iMlr 11'0.,. 0. t.M bu•• 
H e .... tMy w.r. ao c rowd.d. It i. important tMt .aeli of til. ,roup 1....1'. 

M able to talk to )at. ,roup oa tlae bu aDd la tU.t way lie ca. teU tum wut i. 
comm, a.xl aM how it t te. fa witla what tMy llad Jl&d ••••• 

http:coal.r.nc
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For the next ia.pect!on we .hould not allow more tJaaa :525 p.opl. on any 
Ille clay and, if nece••ary. we '-hould have an extr a day to take care of the crowel. 

DT lIlcl f the fly• • 

It was alr.ed that tU· number of .top. (eiaW) mad. "Urilll til. inspection 
was a .ati.factory n\1Mber. Th. fewe r stop• . were a areat im'Droy.m.llt aacl le•• 
tirm, to the .uests. 

'~ i. up t o the ,roup lead.rs to .xplaiJl that there 18 a selleclule t~e.p 
it S~\Ild beelODe in suell a way as to make the visitor feel that .... are lteepiat 
thin•• moYm, in JU. bat.rest aAd that he wUl have an opportUDity to ... more. we 
s houlel always have ,roup lead.rs with 100d Judlem.at wM C&ll NBCUe such situa ­
tio.s. 

It was decided ~t we should definitely ba-.;e the refreshm.llta at the 
r.cr.atioll area aft.r the tiaspectioa each day. a~ ''We did t1t.i.,.y.ar. because mo.t 
of the vi.itors were favorably impr••••d by it aBCl it I&V. tUm ala opportunity to 

.eet otlter pest. they Mel not Md a ehaAc. to s•• clurm,·the day. andforth 
Laboratory .taff to meet more of the Yisitors . 

(el) P res. 

It was alreed Uaat we had better pre.s coverale. both 'by til. radio aDd 
the JlewsDaper• • than .v.r before. 

Ce) 	 • t 

any of the Laboratory persomlel could Dot ,et to .••• the demoastratioas 
011 J'riclay afte r the iup.ctioD. It was .Ullest.d that til. whole 4ay lte allowed 
for iDspedioll by Laboratory p.r.GIlDel after the aDIlual iaap.CtiOIl ••xt time. Dr. 

rp a,reed to devote a whole day .ed t ime for atteadaace '" the m.mlMr. of 
the staff. 

(f) 	 LuncheoD 

,me visitor••tateci that they Mel DOt b.eD~sel'~ what was oa the menu. 
uesteel that. in the future . we should make sur. that there is DO doubt 

that the vis itor. are .ettiDa what is on the m enu. 

acla day an &aoimcement .hould 'be made .tatiDa that the liI'1. serviDa 
are secreti.l'ies alld computel'S from .Uut Laboratory·ataff who offereel their h~lp 
for the Inapection. . 

http:t1t.i.,.y.ar
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Y having an extra day for the lDapection. a u thereby <: ~1d.oWll the 

~iJI. of the aroups . the preparation of taft mea!. would .e much .aier. It ..a 
alaill atated tJaat for tae aext laapectioa we will try to ke.l) the roupa d.OWD to 
3Z5 aDd aerve aU the neata in the auditorium. 

It waa agreed that the, aame l\lftcAeoll menu ahould be ed for all day. of 
,e Ina'OectioD, .a was clone thia y.ar. 

(I) Tr....por taUoD. M.a.a,e Center. Re.i.t!~ 

It waa atated that the aroup 1ead.e1"a .a.ted t ime by ,0 down t o the 
 
,ote1 to meet the aue.te • 
 

N.xt time. • ahowel r eq"eat that all the buea haYe a aide oor exit as 
..,.U aa the front d r . It keepa tll. ,roupa movia. faater. 

The question was raiaee,a8 to wut~r so maDY driver ded. It 
was d.ecWed that it waa better to haye too many thaa Ilot ellou r. were 
t imea during the day wheft th.y ..ere all t..ay. It waa a.r...... ever. to as.ip 
anothe r office to them to wait in .;bere they woulcl b. out of vii f the viaitors. 

It was requ.sted that durlDa the Il.ld mapectlon dltiona! ph,one be 
p r oyided for the me.sale cellter . ODe waa.ot enou.h. 

During the ..xt inapection there .hould be no ov.rlappilla of dutie• • 
 
orne of tbe ,ida that worked ill the mea.a.e center alao a.rYed aDd this cau • • d 
 
comp1icat~ona . 

It was d.eddednot t the viaitors before they .eDt 
to the p icnic arounda becau ,. viaitor. mix tOleth.r. In 
fact it wa.. dedded that ba • need IlOt be coll.ctthi at aU. 

rin. the next inapecUoD, ark colora 
aame colora can be obtaifted III li,hter aha, 

the bad,e under the dark color. 

imk 
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Cleve laId , Ohio, 
September 30, 1949.a~ '~ 

MEMORANDUM For Chief of Research. 

SUbjects Annual Inspection of 1949. 

Reference : t1Preparation of Effective Lantern Slides" by L. S. 
Bonnell appearing in Chemical and Engineering 
News for September12, 1949, pages 2600-2606. 

1. OUr recent annual inspection was well presented and well 
received. As such it reflected the excellent work of the r esearch 
aId service divisions, including the illustrations group. 

2. There ~re, however , some minor imperfections which reduced 
the effectiveness of one or more isol ated demons t rations. In 
several ins tances the difficulty was due, in part , to the f act 
that a pr epared slide or chart had l ettering or graphs too small to 
be legible to the audienc e in the r ear of the room. Such a diffi­
culty is generally easi~ corrected by methods indicated i n the 
r eference quoted, a copy of which is attached. This r eference 
of fers other suggestions which may be of value to future r esearch 
project engineers in the preparation of talks and demonstrations. 
The article might also be of interest to the illustrations group 
and other service groups that participate in the preparation of 
material for NACA talks and activit i es . I t is, therefore, suggested 
that this reference be called to the attent ion of these interested 
parties. 

-4tf#~ 
B. E. Gammon, 

Aeronautical Research Scientist . 

BEG:mlh 
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PREPARATION 
 
-OF EfFECTIVE 
 

LANTERN SLIDES 
 
L. S. Bonnell 

ESSO LABORATORIES, STANDARD OIL DEVELOPMENT CO. 
ELIZABETH, N. J 

A working guide for those who have occasion to use 
lantern slides for illustrating an oral presentation of a 
technical paper It points out certain rudiments of 
choosing subject lllatter which 
presents simple methods of 

IT IS generally conceded tha t poor lan­
tern slides detract from an oral presenta­
tion. Many sl ides are criticized simply 
because they are illegible to a large 
number of the audience ; oftentimes, 
because their subject matter is confusing. 
The literature dealing wi th the basic 
problem, tha t is, the preparation of 
lantern slide copy, is rather meager and 
is not always easy to apply to specific 
situations U, 2, 3). In view of these 
fa cts, simple comprehensive methods fo r 
preparing effective slide copy were de­
vised and put into use some time ago 
by various groups of the Standard Oil 
Co. (N. J. ). These methods have been 
found helpful to the professional person­
nel charged wi th the responsibility of 
presenting technical reports before large 
groups and are described herein. Prep­
aration of the slide itself has been 
touched upon only briefly since, with 
good copy, a competent photographer 
can produce acceptable slides by well­
known methods (4, 5). 

General Slide Copy R equirements 

The use of a specialized procedure in 
preparing copy for a lantern slide is most 
I's5cntiu l if the slide is to be effective, 
fi rst bf'cause of the limitations of human 
,'ision when dea ling wi th slide projec­
tions ; and second, because the audience 
usually has li ttle time to study what 
appears on the screen. Therefore, one 
should make certain that his siide copy 
has been prepared in accord with a pro­
cedure, such as recommended herein, 
which will result in a slide that has the 
requi red legibility characteristics, and 
can be quickly understood. It is never 
safe to use any conveniently avai lable 

are often overlooke<l: and 
preparing effective slides 

copy without first ascertaining whether 
it meets t he necesMry slide copy spcci­
fications. 

There are other general requirements 
for slide copy which should also be 
understood . For the standard 3' /. X 
4 inch slide which is preferred for use in 
auditoriums, the height / width ratio of 
t he full slide fie ld in reading position is 
0.8. This is fixed by the maximum size 
commercial slide mask commonly used 
which is equivalent in proportions to the 
conyentional projection screen. T he 
corresponding ratio a 2 X 2 inch slide 
is 0.7 with the field in the preferred 
horizontal position. Whenever it can be 
done without distortion, therefore, the 
slide copy should have these propor­
tions in order that maximum advantage 
can be taken of the full slide field . 
The copy specifications gi " en later take 
th is in to account. 

In addition . the size of the slide copy 
and of the printing thereon must bear 
a definite relationship to the auditorium 
projection conditions in order to en­
sure a legible projection. These con­
ditions may vary widely, hence the copy 
specifications include a convenient means 
for taking them into account, based 
on the two factors normally involved. 
These are the maximum distance of the 
audience from the projection and the 
proj ection width. 

Choice 01 Subject Matter 

The first step in preparing slide copy 
is to select the subj ect matter. Since 
this important step appears to be one 
which often is not· given adequate atten­
tion, it is worth considering in some 
detail. 

CHEMICAL 

The most effect ive slide is one which 
incorporates brevity, clari ty, and simplic­
il~'. Its reception depends upon the care 
and judgment exercised in selecting its 
subject matter . If it cannot be grasped 
quickly and easily, it usually fails to 
"sell" what might otherwise be an in ter­
esting and convincing presentation. Ob­
servance of certain principles which arc 
stated below is therefore of real im­
portance in choosing and arranging the 
subject matter of a slide, regardless of 
what kind it is. 

1. A slide should present one and only 
one central idea. 

2, A slide should be as brief as pos­
sible. It is better to make two slides, 
each of which will convey its message 
forcibly and clearly, than to make a 
single crowded slide that may confuse 
the audience. 

3. A slide need not be entirely com­
plete and self-explanatory, because it 
is supplemented by the speaker's ex­
planation of the poi nt it is in tended to 
illustrate. 

4, Only the specific items to be men­
tioned in the presentat ion should be 
included. All nonessential captions, fig­
ures, equations, and the like should be 
omitted; otherwise, audience attention 
may wander to unimportant details. 

5. The ' subject matter should be ar­
ranged, so far as possible, in the order 
the items will be mentioned in the 
presenta tion. 

Dimension all(l Letterillg Specifications 

The second step in preparing slide copy 
is to select the copy and printing size 
~pecifi cations which will ensure obtaining 
a projection having satisfactory legi­
bility. Fig. 1 is proyided for this pur­
pose. 

Copy Size. The upper portion of Fig . 
1 shows the maximum allowable slide 
('opy dimensions which should be used 
"'ith different sizes of printing when the 
proj ection conditions will be those speci­
fied (.,\ / 1' = 6). These conditions may 
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WALTER J. MURPHY. Editor 

The PereDftiu' question 

ERNST MAHLER, president of the board of trustees 
of The Institute of Paper Chemistry, speaking at the 
eelebration of the twentieth anniversary of the insti­
tution, reminds us that: 

"The fundamental difficulty with students who 
Clter industry is not aptitude but attitude. The 
present attitude arises from the emphasis which has 
been put in times past upon vocational training rather 
than upon educational attitude toward learning. 
Thus, the graduate has tended to think of himself as 
!lomeone who is prepared to do something rather than 
!ts someone who is equipped to learn something." 

In Mr. Mahler's opinion the cause can be traced to 
the strong trend toward vocationalism in many col­
leges and universities during the 1920's. 

"By substituting 'commercial' or vocational courses 
for fundamental instruction," he continues, "edu­
cators lost sight of the fact that true education is a 
study of values and not an imitative process. It is 
folly to try to equip students with memorized answers 
for every problem they will encounter in later life. 
An advancing world will not wait while one runs 
through the file of his memory in order to see whether 
there is a ready-made answer. Proper education, 
whether it be scientific or otherwise, should provide 
an adequate background of values, thereby equipping 
a student with the ability to think for himself and to 
meet new situations on terms of broad concepts 
rather than in terms of dated recipes." 

Noone will disagree with the goal of education as 
described by Mr. Mahler. Few will contend that 
many of our graduates of institutions of higher learn­
ing fail, for one or more reasons, to meet the require­
ments set forth by the speaker. 

Certainly it is not true, however, that all our gradu­
ates lack the major desirable qualifications of being 
able to think and act independently, to initiate, to 
lead, and to inspire others. Many do possess these 
attributes; otherwise, how do we explain the phe­
nomenal advances, scientific and other, achieved in 
this country over the past two decades? 

Our educational system is one with many facets. 
The results achieved depend upon a variety of factors. 
The institutions of higher learning are but one of these 
factors. In the same institution one will find out­
standing, mediocre, and poor instruction, inspiring 
teachers and plain hacks, misfits in the teaching pro­
fession as we find misfits in every walk of life. Institu­
tions do not deliberately seek the latter; rather they 
strive to obtain the best available teachers within a 
pattern of limitations that is obvious to all. 

Revamping and enlarging curricula are not the 
panacea! some believe them to be-they are merely two 

of the many facets of the problem. On the one hand 
many advocate strengthening curricula, while othert: 
demand that we double the number enrolled in our 
colleges and universities. Can the two objectives be 
achieved simultaneously? 

Have we found any really satisfactory mean!! of 
distinguishing the wheat from the chaff at the point 
of entrance into our institutions of higher learning? 
A considerable portion of grade and secondary school 
education is based on memory ability instead of 
initiative and perhaps rightfully so. We are making 
progress in our test methods, but progress necessarily 
is slow. 

Can we say with all honesty that we have as yet 
reached a point in this country where all of the most 
promising, regardless of race, creed, or financial status 
are given the opportunity of obtaining the benefits of 
higher education? We have progressed farther in 
this direction than any other country, but much 
remains to be done before we reach our ultimate goal. 

And what about vocational guidance at various 
levels in our system of education? Again progress is 
being made, but much yet remains to be done. 

In the final analysis the burden rests primarily with 
the student himself. Those endowed by nature will 
rise above and conquer adverse conditions. In all 
honesty this is what we seek to find in men and 
women after they have left academic halls. When 
we find it, we recognize, applaud, and reward it. The 
traits leading to success are many and varied; not all 
of them can be found in textbooks, nor can the most 
inspiring teachers in the world plant them, nurture 
them, and cause them to grow in barren soil. When 
we can not agree entirely on what constitutes success, 
the problem is shown in its true light of extreme 
complexity. 

We are optimistic, rather than pessimistic, about the 
products of our institutions of higher learning. We 
should remember that our graduates are products not 
alone of our colleges and universities, but of our grade 
and secondary schools, our homes, and, indeed, a wide 
variety of environments. If there is criticism to be 
made, let us not direct it exclusively at the teachers 
in our colleges and universities, but distribute it where 
it rightfully belongs. 

Edmund Burke reminded us more than 200 years 
ago that "The march of the human mind is slow." 
That the subject of higher education is a perennial 
question is in itself a healthy omen. Thomas B. Reed, 
commenting on the slowness of progress, pointed out 
that the reason why the race of man moves slowly 
is because it must move all together. 



be edns1del·ed as fairly typical. For 
other Pl"ojection condi tions, copy di­
men,sions should be based on E quation 
!', especially if AlP will be much 
greater than 6. It follows from this 
equation that the most effi cient use of 
the available slide field will be secmed 
by first selecting the minimum lettering 
size, and then sizing the copy accord­
ingly. If 2 X 2 inch slides are to be 
used, the copy height should be taken 
as 0.7 of the maximum width. 

I n the case of copy having fixed di­
mensions to which printed labels are 
to be affixed, e.g., a photograph, t he 
minimum lettering size can be found 
,ither from Fig. 1 or by computing (ll ) 
from a rearrangement of Equation 1. 
I t is recommended, however, that t he 
size of printing fo r t his sort of copy 
sholl Id generally be determined by using 
the procedure described in a later sec­
tion on legibili ty test.s. 

It is suggested that t he speaker should 
determine, if possible, what will be the 
\"a lues of A and P and be guided ac­
cordingly in making the slide copy. 

Lettering. It is recommended that 
slide copy be lettered using either a 
LeR oy or a Wrico mechanical lettering 
set, or that it be typed with a special 
typewriter having boldface Pica Gothic 
type as described in the next section . 
H and lettering, especially of graphs and 
illustrations, sometimes offers advantages 
over typing from the standpoints of 
flexibili ty and of variable lette r sizes. 
F ollowing are precautions that should 
be observed in let tering slide copy of all 
kinds in order to ensure satisfactory 
legibility: 

1. Capita l letters of any convenient 
size can be used ; however, t he smallest 
letters must correspond to the maximum 
allowable width (or height ) of the copy 
selected from F ig. 1, or computed using 
E quation 1. Vertical lettering is pre­
ferred for legibili ty . Lettering for t it les 
should be two sizes larger than the 
smallest size lettering. 

2. If lower-case letters or symbo ls ha ,.­
 
ing lower-case size are used , t he copy 
dimensions should be about half of those 

FIG. 1. Recommended Dimension and Lettering Specifications for Slide Copy for 31/4 x 4-lnch Slides 
Basis: Dimensions and corresponding lettering sizes tabulated below will be satisfoctory when A/ P 6, 
where 

A Maximum distance of audience from projection (feet) 
P Width in feet of projection with full size standard slide mask (3 inches wide, 23fa inches high) 

When the value of A/ P is much different from the above, copy dimensions should be computed from Equation 
as described below. * 

Maximum allowable 
copy dimensions 

excluding margins, 
inches (1) 

Minimum size 
lettering· 
template 

Recommended 
pen number 

(4) 

Letter 
height 

Width Height 
number (2) 

LeRoy Wrico Inches Mm. 
-

6.7(3) 5.3(3) 100 00 0 .100 2.5 
B.O 6.4 120 0 7 0.120 3.0 
9.3 7 .5 140 1 7 0.140 3.6 

11.7 9.3 175 2 6 0.175 4.4 
13.3 10.7 200 2 5 0.200 5.1 
16.0 12.8 240 3 4 0.240 6.1 
19.3 15.5 290 4 3 0.290 7.4 
23.4 18.7 350 5 3 0.350 8.9 

(1) These dimensions refer to copy in reading position and only to subject matter which will appear on the 
screen when using a ful! size standard slide mask (3 inches wide, 23fa inches high). 
(2) These numbers refer to templates furnished in LeRoy or Wrico lettering sets. The LeRoy instrument is 
supplied by Keuffel and Esser Co., New York, N. Y. The Wrico set is supplied by the Wood-Regan Instru­
ment Ca., Nutley, N. J., through Eugene Dietzgen & Co., New York, N. Y. 
(3) This size is satisfactory for boldface Pica Gothic typewriter capital letters. 

(4) These pen sizes are required in order to obtain maximum legibility. 

* FORMULA FOR COMPUTING SLIDE COpy DIMENSIONS 

The following equation can be used for computing the maximum slide copy width: 

400 p. H (1)
C - -A­

where C = Maximum allowable width of copy in inches, excluding margins, when in reading position 

H = Height in inches of minimum size lettering (capital charactersl selected from the above table 

A and P are defined as above. 

Maximum copy height = 0.8C 

When the copy height/width ratio exceeds 0.8, the copy height controls the reduction involved in 
making the slide; hence this must not exceed 0.8 of the max imum width. 
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specified in F ig . 1 or computed bH~ed on 
Equation 1. 

3. Only the combinat ions of templates 
and pen sizes specified in F ig. 1 should 
be employed . (These gi\'e a line thick­
ness to letter height ratio of roughly 
0.1 5 which results in obtaining maximum 
legibility . Lettering of any kind formed 
with lines that are either too thin or too 
t hick is not satisfactory .) 

4. Spacing between lines should be at 
least equal to the letter height, to 
fac ilitate rapid reading. Spacing be­
tween characters should preferably be 
about one third of the character width, 
or not less than twiee th e letter line 
thickness . 

5. The paper used ~hou ld be a smooth­
surface, high-grade material. T racing 
cloth is not recommended. . 

Lettering of tables is usually expedited 
by first preparing a typed copy. guided 
by the procedure given in the next 
section. 

Ty/Jwrittell Copy lor Tabu/or Slides 

In present ing technical papers, tabular
 
slides are used quite extensively. Since 

t.yping is e~pe(' i a lly adapted 
to making copy for tables, 
it is convenient to de­
scribe its applications in 
connection wi th such slides 
a lt hough i t has ot her uses. 
It is emphasized that type­
written copy is acceptable 
only if a sui table kind of 
t.ypewri ter is used, and if 
rigid specifications and 
procedures are followed in 
preparing the copy. 

Equipment. To ensure 
obtaining clear, legible 
slides, a machine ha ving 
t h e following features 
should be used: 

1. Standard Pica Goth ic 
type with upper case char­
acters and numerals 0.10 
inch high specially ground 
to a line t hickness of 0.012 
inch. (Only t he upper case 
is used for slide copy.) 

2. E lectrically controlled 
action to enSllI"e uniform 
density. 

3. Carbon paper ribbon 
and a special ribbon feed, 
to obtain a dense black, 
clearly defined impression. 

4. R oller ratchet for one­
half line spacing. 

5. R oller of medium 
hardness. 

T ypewri ters having most 
or all of these features are 
manufactured by leading 
business machine com­
panies. I mproved equip­
ment being developed by 
such concerns, especiall~' 

machines having a just i­
fy ing type of carriage. 
should merit investigation 
(6) . 
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FIG. 2. SpecImens of Typlal 

SPECIMEN OF PICA GOTHIC TYPE 
WITH CARBON PAPER RIBBON, UPPER 

CASE CHARACTERS AND NUMERALS 
GROUND TO 0.012 INCHES WIDTH. 

LINES ARE 1-1/2 SPACING, 4/IN. 

SPECIMEN OF LOWER CASE, 
THIN-LINE GOTHIC TYPE WITH 

S I"N G L ELI NESP A C I N G • 

SPECIMEN OF ORDINARY PICA 
THIN-LINE TYPE, CLOTH RIBBON 

FlG.l Tallular Slide Copy Deslra, ED. I 

The vertical arrangement of the column heaclng. combined with suitable­
ruling mode it possible to meet copy size and proportion specifications 

PROCESSES FOR IMPROVING 200-350' FRACTION 

YIELD ------------- PROCESS -------------- ­
rEED 

AI() RECYCLIIG ONCE-THRU RETREATlIG 
STOCK .MILD SEVERE PLUS WITHQUAL lTV 

Ca«l. COND. CHEM. TRTG. CATALYST 

YIELD, VOL.~ 100 93.7 78.5 68.3 80.3 

BLENOIIG fl06­88 96 9310"112OCTANE HO. A 

BLENDIIG 
89 92 100 96 92OCTANE HO. B 

OLEfiN 
18 2 7(EST . , I 1CONTENT, ~ 

Actual-size specimens typed with a 
machine having the above features are 
shown in Fig. 2 and, for comparison, a 
conventional thin-line Pica type is in­
cluded. Ordinary typewriters having 
the latter kind of type and equipped 
with cloth ribbon are generally un­
satisfactory from the standpoint of slide 
legibility, but will produce fair results 
if the keys are well aligned and if the 
ribbon used gives a dense black impres­
sion. 

General Procedure. Ordinarily there 
are four steps involved in typing copy for 
tabular slides as stated below. Figs. 3 
and 4 will serve to illustrate effective 
methods of designing and ruling tables 
in order to meet size specifications and 
to use space economically. 

1. According to the principles outlined 
previously. thp subject mattf>T in thp 

rough draft should be edited and ar­
ranged to place the various items in the 
order to be used in the presentation. 

2. The first typed copy is redesigned 
if necessary to fit within the allowable 
copy dimensions indicated in Fig. 1 
(6.7 X 5.3 inches) or computed from 
Equation 1. This copy should serve 
to indicate wherein modifications or 
rearrangement of the subject matter 
will be required in order to meet size 
specifications and to obtain the clearest 
arrangement of the material. Spacing 
between lines should not be less than 
l' /. roller spaces. Double or triple 
spacing is even better; single spacing ill 
unsatisfactory . 

3. The final copy is ruled in ink when 
this is deemed necessary for ease in read­
ing and for purposes of clarity, using 
light and medium weight lines which 

clear the characters by not less th&IJ 
about a half character height. 

4. The main title, in order that It wiU 
be prominent, is printed in a larger and 
bolder print style than used for the body 
of the table. 

If for some reason the copy for a tablt 
has to be hand lettered, reference should 
first be made to the preceding section 
on preparing such copy. 

Typing Precautions. 

1. Smooth, hard surface, high quaht) 
paper should be used, free of ripple and 
grain, and of tracing paper weight (about 
11 lb .). THIS IS IMPORTANT. 

2. The paper should be backed up with 
carbon paper (medium hardness); no 
other backing sheet should be used. 

3. The carbon paper ribbon should b .. 
of medium hardness. 

FIG. (. Tabular Slide COlly Deslrn, Example 2 

ORIGINAL DRAFT: The various sedions of the table below at the left are not or-
ranged well for maximum clarity and space economy. Therefore, they were re­
arranged as illustrated at the right. 
REDESIGNED COPY: In the redesigned copy, reduction in over-all dimensions and 

COMPARISON OP VARI OUS CATALYSTS 

Catalyst A B C 0 

Peed Stock Range --------- 200-210·P. -------- ­

Conditione 200#/iq.ln., Tl ·P. 

AromatiCS Yld - vol.' 39 38 40 

-2
Carbon - wt.'1 0.1 · 0.1 0.2 0.1 

Liquid Yld - vol.': 91 89 89 93 

Cond1t1one 200#/aq.ln., T2 .,. 
 

Aromatic. Yld - vol.~ 53 52 
 

Carbon - wt.': 0.9 3.5 
 

Liquid Yld - VOl.' 81 66 
 

Condl tiona 50#/.q.ln., T2 ·P. 
 

AromatiC. Yld - vol.~ 70 62 60 
 

Carbon - wt., 2.8 1.8 
 ~
.. 
Liquid Yld - vol.' 19 81 10 

proper proportioning was accomplished by plocing the "CONOlnONS" headings 
in a column and by reducing spoces between both the columns and the different 
sections of the table. Ruling aids in di~tin9uishin9 among the three horizontal sec­
tions of the table. 

COMPARISON OF REFORMING 

fEED STOCK RANGE, 200-270 o f . 

CCNlITIONS 

2001/SQ.IN. 

of.T I' 

2001/SQ.IN.. 
 
T

2
, or. 

50i/SQ.IN. 

T , or.
2 

YIELDS 

AROMATICS - VOL •• 

CARBON - \IT. • 

LIQUID - VOL. • 

AROMATICS - VOL •• 

CARBON - \IT. • 

LIQUID - VOL. • 

AROMATICS - VOL •• 

CARBON - liT. • 

LIQUID - VOL •• 

CATALYSTS 

CATALYST 

A 

39 

0.1 

91 

53 

0.9 

81 

70 

2.8 

79 

B 

38 

0.1 

89 

62 

1.8 

81 

C 

ij2 

0.2 

89 

52 

3.5 

66 

60 

".ij 

70 

D 

ijO 

0.1 

93 
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riG. 5. Selection 01 Graph Axis Divisions 

The intent of the slides illustrated below was to show trends in U. S. petroleum crude oil production. The one on the left would not be apt 10 impress 
an audience wilh the sharp increase during certain years. The one to the right is more effective in this respect. 

CRUDE PRODUCTION TRENDS 
1--1.8 

CALOE PROOUCT 1011 TREIIlS 1.1 

_........... 

R 
-' 
-' 

R I:::; 1.5 

/-' .. .. 
on 
~ 2 . 0 

I 1.8 
z 

~ 1.5 / 
;: 

en 1.5 

/-' ...a: 

11.11 

V -! 
/'~ 1.3 

0­

'"
V .....

V
~I.II ,,/ 

J~ 1.2 
f If 

./ ­ -...----r­
1.2 

/' 
1-'-1.0 

i 38 liD 

YEAR. " ­

112 

1.1 

1111 "i 
-I.~. 38 110 112 'III "YEAR. 19­ I 

4. Erasures should never be made on 
t.he final copy. 

5. Correction strips should be cemented 
on the copy, not attached with a water 
adhesive. 

Choice 01 Type 01 Slide 
The kind of subject matter in a slide 

or a series of slides may occasionally 
influence the choice of the type of slide, 
that is, whether it should be a positive, 
a negative, or a Kodachrome. Positive 
slides are more conventional. Negative 
slides made from ordinary black and 
white copy have the distinct advantage 
that they can be readily hand colored 
thereby greatly enhancing clarity and 
appearance. Kodachrome slides (4) are 
effective, but the slide copy must, of 
course, be made up in suitable colors 
and this may be unduly expensive. The 
latter two kinds of slides have the dis­
advantage that they require a well 
darkened auditorium in order to be 
fully effective. Use of negative slides 
will result, however, in obtaining maxi­
mum legibility and in minimizing eye 
fatigue. According to Hecht (7), the eye 
is tremendously more sensitive once it 
is adapted to darkness, compared to its 
sensitivity with ordinary illumination. 

A colored, 3'/. X 4 inch, negative 
~lide can be easily prepared by applying 
~iUne dyes (obtainable from artist's 
~ppl:J concerns) in water solution to 
lie emulsion side of the glass negative 
,late, using a fine sable-hair spotting 
,rurl!.. Ordinary transparent water colors 

tan also be used (4). Light shades of 
..... yellow, red, or blue are the most 
tieotive for line work. Positive colored 

'dM require considerable experience and 
re, both in preparing the copy and in 
loring. The cost of colored slides£ 

"hen done by professionals may be 
nmattly twice that of ordinary slides. 

Slide. 01 Graph. 
Because graphs are so frequently used 

in presenting technical papers, a discus­
sion of designing such copy should be of 
interest. The procedures outlined should 
also serve as a guide, with respect to 
weight of ruling and general arrange­
ment of subject matter, for preparing 
other kinds of illustrations such as 
equipment drawings and maps. 

Hand Lettered Graphs. The general 
principles previously discussed are used 
in preparing graphs; the following addi­
tional points should be noted: 

1. In planning the copy, the different 
sections of the graph-spaces for captions 
on axes, main title, and grid section­
should be laid out so that the finished 
copy will have the proper proportions. 

2. Axes of the graph should be so 
graduated that the relationship graphed 
portrays clearly what is intended and 
can be grasped quickly. (See Fig. 5.) 

3. Extreme accuracy in graphing is 
normally unnecessary because the ob­
jective is illustration and not reading 

accuracy; hence, only sufficient grid 
lines to enable rough rearlings should 
be shown. 

It is frequently necessary and oiten ex­
pedient to construct the grid section of a 
graph on plain paper and scale it so that 
the completed copy has the proper pro­
portions; e.g., see Fig . 7. Occasionally, 
commercial graph paper ruled only in 
light sky blue will be found convenient 
since this ruling disappears when photo­
graphed with orthochromatic film. Con­
ventional fine-grid graph paper ruled in 
other colors should not be used unless the 
colored grid is eliminated by photo­
graphing through a suitable color filter. 

4. Generally the fewer curves shown 
in a graph the more readily it will he 
understood; hence, the minimum number 
should be shown which will illustrate the 
relationship in question . When curves 

. cross 	 and / or partially coincide, th fey 

should be shown in different color~. 

Clearances between curves composing a 
family should not be less than the hehrht 
of the smallest lettering used. 

5. Curves should be identified when 
possib]p hy word labels rather than b~' 

FIG. 6. Recommendell W1~h ., Ruling lor Slide Copy of Graphs and illustrations 

MINI"'-JM WIDTH Of RULING, lNCHES~ 
PRINTING SIZE 

LEROY SCALE NO. CURVE · OR MAIN OUTLINES BORDER LINES AND AXES GRID LINES 

100' 0.025 0.015 0.010 

120 0.035 0,021 0.010 

1110 0.045 0,027 0 . 013 

2110 0.065 0.039 0.018 

350 0.090 0.0511 0.026 

e Regardless of copy dimensions, the width of ruling for a given printing size should 
be that specified here. 

x Corresponds to P1ca Goth1c type prev10usly spec1f1ed. 
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FIG. 7. Redrafting 01 Slide Copy, Example 1 

ORIGINAL DRAFT, The fine· grid graph shown at left (y, of actual size) would be of a 3 ~ by 4·inch slide of this graph from a distance of 75 feet. The reader can 
hopelenly unsuitable for slide copy because: thus demonstrate for himself how illegible a slide of this sort would be. 
1. It is too large for the typing to be legible. (Original was 9 inches square.) REDRAFTED COpy, Compared with the original draft, the ree/rofted copy ot right 
2. The subject maHer needs rearrangement to improve readability. Deletion of is for more legible. Note should be taken that in this copy: 
unnecessary captions is required. 1. The ordinate has a smaller scale which allowed height to be redvced. 
3. Curves cross and coincide, thus are confusing, and portions of them do not stand 2. The title has the largest print to make it stand out. 
out distinctly against the background. 3. Curve captions are blocked in for emphasis and are horizonto', thus quiddy read. 
4. The flne grid lines greatly hinder legibility. • 4 . Also for emphasis, only the curves are drown with the widest Ming. 
5. Data points are not clear in outline, thus do not stond out. These should have A. negative slide was made from this copy and was suitably colored to fodlitote 
been made with a suitable template guide and filled in solid. distinguishing one curve from another. This is a good e;!tample of 0 cene wit.,. color­
Note thot when this reproduction is viewed at a distance of 2Yl feet with the naked ing is essential for clarity. Use of even one color as in the ,eprodudioft, below 
eye, the legibility is the same as it would be when viewing a 10·foo' wide projection a ids in quickly differentiating between the two lower curves.. 
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AG. 8. Redrallillf 01 Slide Copy, Example 2 

ORIGINAL DRAFT, Illustrated below at the left is another example of copy which 
wOllld be entirely unsuitable for a slide for many of the same reasons as in the ex­
ample shown in Fig. 7. Nate that the captions are partially covered by the grid 
lines and are therefore not entirely legibl • • 
REDRAfTED COpy. Since the data paints were not necessary for understanding 
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FIG. !. Redrafting 01 SOde Copy, Eu'" 3 
. rile typed copy to the left was wholly unsuitable for a slide. It contained so much material that it could not be arranged and printed to make a 
legible slide. Therefore, it was redrafted to make two slides, one of which is shown to the right. This appears much less crowded, legibility is 
far superior to that of the original draft, and the 
double bonds are easily seen because of proper spac· 
ing of the ruling. 
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TYPICAL REACTIONS IN CATALYTIC REFORMING 

AROMATlCS-
RELATIVELY UNAFFECTED. SOME CRACKING TO LOWER BOILING 
AROt.4ATlCS t.4AY OCCUR UNDER SEVERE CONDITIONS. 
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6C RING NAPTHENES CORRESPONDING AROMATIC 
 

S-C RING NAPTHENES­
SOME AROMATICS.fORMED BUT SEL£CTIVITY POOR. APP£AR 
TO CRACK t.40RE THAN 6C RING NAPHTHENES. 

numerals combined with a legend. The 
latter scheme is apt to be too confusing 
to the audience. 

6. Data points should be omitted un­
leas t hey contribute information essen­
tial to an understanding of the relation­
ship plotted. If they are included, they 
should be large enough to stand out 
beyond the curYe (maximum dimension 
equal to minimum letter height ), and 
dhould be inked in solid. (See Fig. 7.) 

7. All lettering, captions, scale titles, 
and numerals should be placed in a hori­
wntal position when practical. 

8. Titles on the axes should indicate 
both the nature of the variables and 
their units of measurement. The same 
applies to parameter values shown on 
a family of curves. 

9. Lettering sizes should be those in­
dicated in Fig. 1, using the minimum 
size lettering for numerals on axes and 
for lettering explanatory captions, the 
next larger size for axis captions, and 
the next larger size than this for the main 
title. Lettering should be located so 
that when the copy is ruled the clear­
ances between the ruling and the charac­
ters will be slighlJly less than the height 
of the minimum size lettering. 

io. Ruling of the copy should follow 
the guide given in Fig. 6. This pro­
vides emphasis for the most important 
element of a graph, viz. the curve. 

The purpose of most of these state­
ments will be clear from the accompany­
ing Figs. 5, 7, 8, and 9. 

Typewritten Graphs. Hand lettering 
ill normally superior to typing in the 
preparation of graphical slide copy. 
Satisfactory typed copy can be made, 
however, if the precautions previously 
discussed for typing tabular copy and 

lettering graphical copy are observed. 
See Figs. 5, 8, and 10. It has been 
found helpful in laying out a typewritten 
graph to type axis titles, curve titles, 
explanatory notes, etc., on a piece of 
onionskin paper, and place this over a 
pencil draft of the master slide copy 
prior to typing it in order to check the 
spacing and general appearance. Letter· 
ing of the main title (LeRoy No. 140 
Scale, No . 1 pen) improves the appear­
ance of the slide. 

Bar Graphs. Slides of bar graphs are 
often used for qualitative comparisons. 
They are sometimes more effective than 
are tabular comparisons for impressing 
upon an audience some particularly im­
portant fact or group of facts. As an ex­
ample, the information in Fig. 10 will, 
to many people. appear more striking in 
bar graph form than it does in tabular 
fo rm. 

fiG. 10. Jlbular Versus 811' Gnpb SOdes 

The impressive thing about the popu· 
 
lotion trend. .hown below Is that 
 
some cities jumped in population 
 
more thon other .. It is Immediately 
 
apparent from .he bar graph, 
 
whereas one has to pause momen-
 NEil YCRK 

tarily to discern this from the tobular 
comparison. Cotoring of the graph 
enhance, its attractiVeness. CHICAGO 

POPIJlATiON TREICIS 

YEAR 19110 

POP\JlA T I ON 
'900 

CITY IN THOUSAICIS 

31137!£1IYaII< 71<55 

CHICAGO 339716" 
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Slides 01 Process Flowplam 

The most important thing LO !i.e!:!).> III 

mind in making slides of drawings 0 1 

nny kind is to keep them simple. Draw· 
ings should be drafted with the object of 
emphasizing those portions which are thr 
principal subject of the presentation. 

To take a concrete example, a draw­
ing which is intended to illustrate the 
flow of materials in equipment required 
for carrying out a given process should 
be executed with the heaviest ruling 
tracing the flow of materials, and with 8 

much lighter-weight ruling outlining the 
vessels. This will enable the audience 
to concentrate on following the material 
flow without confusing the flow lines with 
the vessel outlines. A colored negativ. 
slide is most effective when several ma­
terials or a complicated flow is con­
sidered. If the drawing is to illustrate 
the shape or disposi tion of vessels ann 

POPULATION TRENDS 

1- ... ~ -~~ I
l!ZZ2I.tIIO 

rm
III 
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I 2 	 3 5 7 e• , 
POPULATION IN MILLIONSI 	 I 
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r,h., How IS of secondary importance, thelJ 
the vessel outlines should be in the 
heaviest ruling. 

Occasionally, it is desired to empha­
~ize some particular portions of a piece 
of equipment. An effective method is 
to show these portions either in color 
or in a much bolder outline than the 
remainder of the drawing. This will 
tend to attract and hold audience atten­
t,ion on such portions. 

tlaps 

It is seldom feasible to make a slide 
" f a map without redrafting it in order 
ro emphasize the particular features with 
which the presentation is concerned, and 
r,O eliminate superfluous details. In 
reparing the slide copy, a simple pro­

'edure is to trace the map from a photo­
,tatic copy of that portion of a given 
map which is desired. The copy size 
should be based on the minimum size 
If'tt.ering selected from Fig. 1. 

f.egibility Test. and 
 
Their Application 
 

Visual examination aL II prescribed 
distance of either a slide or the slide copy 
provides a convenient and rapid means 
() f predicting in advance whether or not 
r he slide will be clearly legible to the 
entire audience in an auditorium. This 
method, developed from the geometry 
of projection (1), is also useful as a basis 
ior judging whether or not an acceptable 
, lide can be made by photographing 8 

,ubject such as a printed illustration, 8 

photograph or photomicrograph, or ob­
iects having fixed dimensions, e.g., chemi­
cal apparatus and small machine parts. 
In addition, the proper size of lettering 
for explanatory labels to be shown on 
~uch apparatus, for example, can bf' 
readily determined. 

In applying such legibility tests, it 
should be remembered that since the 
audience usually has no opportunity to 
study details closely, the printed matter 
and other essential details of the subject 
tested must. be instantly legible to the 
observer without the necessity of squint­
ing. It is emphasized that slides which 
appear satisfactory when viewed under 
very favorable projection conditions will 
not necessarily be acceptable for a large 
auditorium. 

Testing the Finished Slide. The legi­

bility of a 31

/. X 4 inch slide when pro­
 
jected, with reference to the audience 
 
fa rthest from the projection, can be 
 
predicted accurately by viewing the 
 
finished slide from a certain distance 
 
as determined from the following equa­
 
tinn : 

E = 	 3A (2)P 
where E is the distance in inches. Thus, 
slides produced from copy having the 
sizes specified in Fig. 1 should be readily 
legible at a distance of 18 inches. Slide~ 

"hould be vlewl:!d against a well illu­
minated plain white background. A small 
projection which is recommended in test­
ing 2 X 2 inch slides, will also serve pro­
vided, and only provided, the ratio of 
the width of this projection to the 
distance at which it is viewed corresponds 
to conditions in the large auditorium. 
As an example, if the image on a slide 
is to be projected to a 10-foot width 
when the maximum audience distance 
is 100 feet, then a 2-foot image should 
be readily legible at a 20-foot distance. 

Testing of Slide Copy. Viewing dis­
tances recommended for testing projec­
tion legibility from slide copy can be 
(ound from another formula : 

D = A·C (3)12P 

where D is the distance in feet. This 
applies only to copy having a heightI 
width ratio of 0.8 or less for 311. X 4 
inch slides, or 0.7 or less for 2 X 2 inch 
slides. When these ratio values are ex­
ceeded, the viewing distance should be 
computed by substituting 1.25 times 
copy height for C in Equation 3 if the 
larger size slide is to be used, or 1.4 
times copy height if a 2 X 2 inch slide 
is to be used. 

Legibility Test for Photographs and 
Objects. Equation 3 can also be used 
as a basis for judging legibility when a 
slide is to be made by direct photography 
of a subject of the kind suggested above 
which has fixed dimensions. A photo­
graphic or printed reproduction is ac­
ceptable copy provided that the portion 
to appear in the slide is clear in detail 
and can be photographed to obtain the 
desired result. The same is true of an 
object. An example will assist in clari­
fying this application of Equation 3, 
a.nd the method of finding the proper 
size of printing for explanatory labels. 

Example_ Assume that a slide is 
 
needed to illustrate the course of a 
 
chemical reaction by means of a number 
 
of test tubes with appropriate printed 
 
labels under each and that the antici­

pated maximum audience distance and 
 
the projection width are 100 and 14 
 
feet, respectively. If the essential de­

tails of this subject are found to be 
 
clearly visible at a distance of 6.0 feet, 
 
for example, then from a rearrangement 
 
of Equation 3, it is found that the 
 
maximum allowable copy width within 
 
which the tubes should be arranged 
 
should not exceed 10 inches. Thus, 

C = 12 D·P = 12 X 6 X 14 = 10 inches 
 
A 100 
 

The height should not exceed 0.8 X 10 
or 8 inches jf a 311. X 4 inch slide is to 
be used. (It should be understood that 
the maximum allowable width is used 
as a basis simply for sake of convenience 
and that a subject need not necessarily 
be so arranged as to occupy this entire 
width.) The size of printing for the 
labels is determined from a rearrange­
ment of Equation 1 as follows using the 
value of C determined as above: 

C'A 10 X 100 . 
li = 400P = 400 X 14 = 0.179 Wchllll 

A No. 175 template (H = 0.175) 1vould 
be satisfactory in this case using 'the 
pen size specified in Fig. 1. 

Deril1ation of Copy Specifications 

For the information of those interested, 
the bases for the slide copy dimension, 
printing, and ruling. specifications given 
in Figs. 1 and 6 as well as the legibility 
tests are backed by ophthalmological 
data, actual field tests, and a considera­
tion of the geometry of projection. It 
will suffice here to state that the equa­
tions suggested by Knapp (1) were used 
with certain modifications which experi­
ence indicated were desirable. Equation 
1, the basis for copy size specifications, 
includes a 200/'0 safety factor in order 
to make a reasonable allowance for 
those in an audience who have subnormal 
VlSlon. For the legibility tests (Equa­
tions 2 and 3), normal vision was _ 
BUrned. 

Compared to the A.S.A. standard (~) . 

the specifications given here are essen­
tially the same with regard to ruled lines. 
and to the accommodation of projection 
variables. Experience has confirmed that 
the methods recommended will give 
satisfactory results. 
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NACA - Lewis 

,~ .. Cleveland, Ohio, 
,.~ September 28, 1949. 

MEMORANDUM For Record • 
..... ~ 

... .. Subject: Conference held on September 28, 1949 to discuss Lewis Annual 
Inspection, September 20, 21 and 22, 1949 . 

.#... 

Those Present: Representatives of each group assigned duties during Inspection. 

1. A surrunary of the suggestions and criticisms is given below: 

(a) Demonstration Setups 
> • 

It was stated that there wasn't enough advance notice of what was needed 
to be done by the carpenter and mechanical crews. It was suggested that in the 
future it should be decided as far in advance as possible just what displays are 
going to be used and notify the proper individuals so that there will be as little 

, last minute rush as possible. It was also suggested that a coordinator be chosen 
~ ., from each Division and conferences be held to coordinate the work for the various 
~ .. shops in preparation of the material for the inspection. 

In connection with the charts, etc., the lliustration Department stated that.... 
their only objection was that they had too short a time in which to do a good job. 

- ~ The date on which we delivered our material to the Washington Headquarters for 
~-. .. approval was later than originally scheduled. The preparation of material for 

the brochure was consequently delayed and therefore a great deal of overtime 
was worked in order to finish it on time. 

~ Mr. Calmer stated that it was his belief that the setups could be used 

~~- again next year and therefore a suitable storage place should be located. It was 
decided that Mr. Calmer and Dan White will try to find a suitable place on the 

" reservation to store them until the next inspection or for some other conferences 
during the year. 

" 

(b) Speakers and Talks 

... It was suggested that, in the future, approval be obtained for the outline 
of each of the talks before they are written and then have the talks prepared ac­
cording to the approved outline. Many of the talks were written completely a nd

.".. then changed; as a result, a good deal of time was wasted•
• 

,... 



- 2 -

Dr. Sharp stated that by removing the technical jargon from the talks the 
visitors were able to understand and enjoy the talks to a fuller extent. Many 
favorable comments were made by the visitors in this connection. 

Mr. Victory had commented that a few of the speakers voices were 
monotonous and that should be kept in mind in choosing speakers for the next 
inspection. 

A visitor corrunented that each of the topics discussed seemed to have 
been solved or nearly solved. It was suggested that during the next inspection 
we indicate on the charts those results which have been obtained, those we are 
working on at present, and those results we hope to obtain. 

It was pointed out that we could tell the visitol1S that from time to time 
technical conferences are held on various subjects at which time more detailed..• information and data is presented. It was also suggested that we print in the 

'. / brochure a statement to the effect that such technical conferences will be held. 

.' • 
It was suggested that next year all the speakers get together and go over 

their proposed talks so that each speaker knows what the other is going to talk 
about. Each of the speakers could give some idea of what is coming next and 

.l" show how the talks are related• 

.., 
The question was discussed as to whether the speakers should be chosen 

.. for their speaking ability,regardless of whether they are working on the specific 
,,> 	 subject,or because they know the subject well and can also talk well. Mr. 

Sessions suggested that the individuals involved get together at some later date 
and discuss the matter because it is an important subject and should be decided• 

• v 

Dr. Sharp stated that new people should have a chance and that they can be 
trained in speaking during the year at various research meetings and division 
seminars. 

(c) Physical Comfort of Guests 

Every visitor must be able to see and hear during the talks and demon­
strations. The demonstrations and speakers will have to be put on higher plat­
forms in order that the visitors in the back rows will be able to see. We should 
know in advance the maximum size of each group so that proper seating is avail ­
able and we should also allow for extras. 

Not more than seating capacity should be allowed on each bus. It was 
difficult for the group leaders to talk to the people in their groups on the buses 

• ''... because they were so crowded. It is important that each of the group leaders 
be able to talk to his group on the bus a nd in that way he can t e ll them what is 
coming next and how it ties in with what they had just seen• 

.... .... 
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For the next inspection we should not allow more than 325 people on any 
one day and, if necessary, we should have an extra day to take care of the crowd. 

DDT should be sprayed at all demonstrations to get rid of the £lyse 
,,. 

It was agreed that the number of stops (eight) made during the inspection-' 

was a 	 satisfactory number. The fewer stops were a great improvement and less 
~­

tiring 	to the guests." 

It is up to the group leaders to explain that there is a schedule tdfeep and 
it should be done in such a way as to make the visitor feel that we are keeping 
things moving in his interest and that he will have an opportunity to see more. We 
should always have group leaders with good judgement who can handle such situa­
tions • 

..• It was decided that we should definitely have the refreshments at the 
~~ 

recreation area after the inspection each day, as we did this:year, because most 
.~ 

• of the visitors were favorably impressed by it and it gave them an opportunity to 
meet other guests they had not had a chance to see during the day, and for the 
Laboratory staff to meet more of the visitors. 

(d) Press 

It was agreed that we had better press coverage, both by the radio and 
the newspapers, than ever before • 

.. ~ . (e) Inspection for Laboratory personnel 

.... 
Many of the Laboratory personnel could not get to see the demonstrations 

-,\. 	 on Friday after the inspection. It was suggested that the whole day be allowed 
for inspection by Laboratory personnel after the annual inspection next time. Dr. 
Sharp agreed to devote a whole day next time for attendance by the members of 
the staff. 

(f) Luncheon 

Some visitors stated that they had not been served what was on the menu. 
It was requested that, in the future, we should make sure that there is no doubt 
that the visitors are getting what is on the menu. 

Each day an announcement should be made stating that the girls serving 
are secretaries and computers from the L aboratory staff who offered t he ir help 
for the Inspection. 

~ 
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By having an extra day for the Inspection, and thereby cut t-ing down the 
size of the groups, the prepara.tion of the meals would be much easier. It was 
again stated that for the next Inspection we will try to keep the groups down to 
325 and serve all the guests in the auditorium. 

It was agreed that the same luncheon menu should be used for all days of 
the Inspection, as was done this year. 

(g) Transportation, Message Center, Registration 

• t 
It was stated that the group leaders wasted time by going down to the 

~ 

Hotel to meet the guests. 
- > 

' >, 

'# , Next time, we should request that all the buses have a side door exit as 
 
well as the front door. It keeps the groups moving faster. 
 

~ .• 
. ~ The question was raised as to whether so many drivers were needed. It 

was decided that it was better to have too many than not enough and there were 
" 

times during the day when they were all busy. It was agreed, however, to assign 
another office to them to wait in where they would be out of view of the visitors• 

..., 

It was requested that during the next inspection an additional phone be 


~ 
provided for the message center. One was not enough. 


.. During the next inspection there should be no overlapping of duties • 

.,.. 
 Some of the girls that worked in the message center also served and this caused 

~ ~ 
complications. 

.. '" It was decided not to collect the badges from the visitors before they went 
. \ to the picnic grounds because the badges helped the visitors mix together. In 

fact it was decided that badges need not be collected at all• 

... ~- During the next inspection, dark colors will not be used for badges. The 
..,. same colors can be obtained in lighter shades. It was difficult to read the name 

on the badge under the dark color." ,\ 

, 
,
'" 

.-...., irnk 
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COMhlENTS ON 1949 LEWIS LABORATORY INSPECTION 
., 1...i~·39 

General : 

The Lewis Laboratory is to be congratulated for an in­
teres t ing and effective inspection . The large number of 
demonstrations were carefull y prepared and resulted in a major 
i mprovement over pr e vious i nspect ions.. The talks we r e well 
organized and composed so as t o be readily unde r s tood , and 
were well delivered by all speakers. . 

Charts :• 
This year's charts were of ample size and material was 

presented in an excellent simplified form. The use of colors 
has been greatly reduced, and it is believed that this trend 
could be further extended in l imiting their use to strictly 
functional purposes . I t is believed that the mai n titles of 
the charts should be in black rather than the dark blue used, 
in order to give them greater weight. 

Chart Stands: 

It is believed that smaller and Simpler chart stands are 
in order to aid in dispelling the idea on the part of the visi­
tors that too great an effort goes i nto the preparations for 
the inspection. For example, one of the visitors remarked 
that it must take the Laboratory several months t o prepare the 
inspec t i on . It is re commended t hat simpl e chart stands just 
large enough to a ccommodate the charts be used , and that the 
charts be moved int o view by the speakers . 

Lunch Period Exhibit: ., 
TIle omi ssion of the usual on-the-stage instrument exhibit 

must have been apparen t to al l previous i nspection visitors. 
It is believed that considerable i nterest in thi s type of ex­
hibi t has been shown by the visitors in the past, and that re­
sumption of this type of exhibit should be considered f or 
future inspections. It is the only opportuni ty the visitor 
has for asking questions and closel y examining research equip­
ment. 

Demonstrations: 

The Lewis Laboratory is to be commended upon their exten­
sive use of attractive demonstrations throughout the tour. It 
is believed, however, that wherever possible a greater use of 
the actual research equi pment in demons t ration should be made 
in order to give the visitor a better concept of research equip­
ment and how research is actually performad. This point is 
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NOTES ON THE COSTS AND VALUE OF THE INSPECTION 

1. The intangible costs of the inspection in reduction of research 
output due to the diversion of personnel from their regular tasks and 
necessary interference with resear ch operations is not known but is 
demonstrably l~ss than the two Laboratory weeks estimated by some 
($60....681). 

z. There are good reasons for assigning a lower cost. An 
inspection provides our own organization an opportunity to take stock 
of our research progres8 and to present impor tant results in a re­
freshing way to important people who haven't the time or the technical 
ability to digest our reports. 

3. An illspection enables our research staff to meet and become 
acquainted with important men in aviation. Some of these contact 
facilitate future contacts or result in on-the -apot exchange of information 
that either would not be learned or would otherwise coat our stafl many 

ays of travel - travel that costs NACA an average 01 between $20 and 
$80 per day exclusive of salaries. 

.... By bringing in large groups of interested guesti under conditions 
of our own choosing. we are able to avoid many hours of accompanied 
indiv1..1ual tours throughout the year with the attendant problem of 
securing individual clearances from Headqua_rters. 

5. An inspection provides an opportunity for key' personnel iii NACA 
Headquarters. at the Langley and Ames Laboratories, and our West Coast 
Coordinator. as well as the main committee to set brought up to date on 
research progress made by the Laboratory and the availability of new 
quipment. 

6 . An inspection provides good training for a large group of 
research men in describing their work in straight forward English, in 
learning the value of good preparation and in developing good apeaking 
habits and poise that will facilitate their presentation of more technical 
discussions at other times . 

7. f>ne of the most important by products of the inspection is the 
unusual opportunity it affords for every employee of the Laboratory to 
hear an understandable presentation of representative work in each 
division durinll employee' s day after the official inspection. For the 



- Z ­


three fourths of our employees who are not research scienUsts and for 
many scientists who do very specialized research, this opportunity to 
see and hear presentations of resear ch results in all fields fa not 
equalled by any other NACA activity; thia givea morale a good boost 
because the employee sees accomplishments in a new pers~ ective. 

8 . Many employees whose work is hindered by the inspection. but 
who have no duties in that connection, take annual leave during_the 
inspection thus avoiding loss of reaearch effort since the annual leave 
might otherwise be taken when r esearch would be possiblfl . 

9. Many activities in the Laboratory, including most of the theore­
tical investigations are in no way affected by the inapection. In fact, 
theoretical reaearch may benefit from the increased availability of 
computers whenever experimental research data ia not taken durin 
the inspection. 

10 •. The need to maintain order and goo.d working conditions is 
mphasized by the inspectiQn which provides pr,iority and a deadline for 

completion of construction and m,aintenance work that might otherwise 
suffer delays . The resulting improvement in Laboratory .appe~rance 

fa benefidal to 'the employees and in the lonll rUn saves ma.intenance 
funds. 

11. The inspection provides a wealth of material for publicity 
about NACA - an activity that does mu~h to insure continued fi~ancial 
support by the public . The nature of the talks and demonstr"do~s 
prepared for an inspection are more su.ta~~e for such publicity than . 
others prepared by the Laboratory and much eHort is sa~ed in settin 
our story to the public . The ,inspection took 3-1/2 days of all-out effort 
plus lIz day for all rehearsals, a total say of four laboratory days or 
1.54 percent of a lnboratory year which. at the normal rate of Laboratory 
expenditures, would cost about f~41. 872. 

12. The actual direct costs to which all time and material were charged 
on PJO 706 total only $79.723.48 and it is estimated that the eost of admini­
strative overhead incurred by the show would add about ~5'" or $52,000. 
The actual cost of the inspection ts, therefore, roughly ' - 131.724 which 
corresponds to normal expenses for only 2.2 Laboratory days baaed on 
our 1950 budget of $15,706,000. Therefore. only about 55-1-. of the Laboratory 
can be assumed to be engaged in the inspection for a four day period. 

http:79.723.48
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13. A total expenditure of $131.723 for 1275 guests amounts· to 
about $103 per guest. This emphasizes the need for making a careful 
aelection of gueats . It further suggesta that any increaae in the coat 
of brochures or other effective souvenira . which will help to insur 
that our gueats remember what they saw and heard. may be well 
worth while . 

I 



'ACA Lewis Flight P ropulsion Laboratory 

Costa of 19"'9 Inspection 

Technical Labor $ 21,618....6 
(Engineers and Res earch Scientists , who des igned 
 

etups. prepared and rehearsed talks, a.sisted 
 
a s speakers, guides. attaches, etc.) 
 

Service Labor 46 ,493 .30 
(Design Illustrators, Photographer s , Carpenters, 

Shop personnel, Buildings and grounds .) 
'-

Obligationa. Materials, Supplies, etc • 11,611 .7 
. (Rental of buses and television, material from 

stores .) 

Total [direct charges(agalnst PJO 706 -J 79.723.48 

Administrative overhead (eS~rri~ted about 65"") 52,000.00 
(Planning inspection, reheariala, groupleaders, 

eneral administrative work on inspect1o~, 
 

approval., brochure , prea. r ~lea~es, regt .­

stratton., .pecial correspond~nce.) 
 

Total direct cost (estimated)(Co8t $ 13 1,723 .+8 
01 painting permanent facilities are 
not included) 

http:52,000.00
http:79.723.48
http:46,493.30


1949 Inspection 

Direct Charges on PJO 706 

Tech. Labor 21,618.46 )Delign , talk preparation. Engineers, Speakers) 
Service Labor 46,"'93 .30 )Photo, Illustration, Carpel·~.~r 8, BuUdinsr and 

Grounds) 
Obligations, Ma .. 
ter ia ls, etc. 11,611.72 )Busses , Television rental) 

Dir ect Cost 79,723.48 
Total 

70~ overhead (say $56,000) 

Doeln't include COstl on luch items as administration and all overhead group. 

uture costl of this l1Ature will be m ore completely accounted fOl' (per B . Clauser) 

None of the painting of permanent facUitie s is charged. 
Western Union teletype operator for p~e .. s not included. 
Electrical power due to diversion of personnel and interferenCE 
Intangible COlts iDchidins 108s of research output (e,ti~~ed ~t two Laboratory 

weeki) cannot be 'computed. 
2/51. or roughly 4~ of were handled by the NACA Exchange 

uest Luncheon ticket lalel entirely supported the cost ()f the luncheonl for 
three days, the refresl:ment. lerved the preiS, the refreshments for guelts 
at the picnic grounds a. well as tho~e served employees at the end of their 
tnlpection tour, ~eptember 23, and special entertainment at Hotel Cleveland. 



FOR RECORD PURPOSES 

Mor r ow - Wandersleben - 11/ 3 ) Peak loads wer e reduced by straddUn 
 
30 minute metering periods with 
 
8 x 6 Ft. Tunnel operation. 
 

Precedent was established for operating 8 x 6 Ft . T unnel during 
daytime at leas than maximum sp 

:30 - 5:00 Normal Day (peak) 	 30,000 KW 

9/ 20 	 3:30 - 4:00 Peak 	 21,000 KW 
1:00 - 1: 30 Peak - lunch 23,000 
 

9/ 21 11:30 ... 12:00 Peak 24,500 
 
1:00 - 1:30 Pellk - lunch 	 22,000 KW 
3:30 - 4:00 Peak 	 '4,500 KW 

91 22 	 10:00 - 10: 30 ~~fore tour ~tarted 28,200 KW Peak 
I:ul - 1:30 Lunch for lluests 2,000 KW For Show 
:30 - 4: 00 23 ,000 

9/ 23 10: 30 - 11:00 6,000 
:30 - 10:00 6,000 ~ 
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