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Preserving Liberty: 
3-D Laser Scanning the Statue of Liberty Monument 
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OVERVIEW OF THE PROJECT 

In Januarj 2001. Paul Uolinslq and Blaine Clixrr from the 
Historic a1 lnlerican Building* S u n  e\ (H 4BS) representing the 
National Park Sen  i t  r ( W S )  contacied Profe iw John 1 hite. 
HABS Fellox\ and profesior at Texas Tech Lnixeriitj about 
using the retentl! acquired 3-1) l a w  scanner to recmd the 
exterior measurements of the Statue of Lil~ert!.~ The task 
uould be to produce the United State>' first-e~er architectural 
drawings of the exterior of the Statue of Lilwrtj. 

Gathering a t  curate exterior surfat e ir~formation I\ as 0b1 i o ~ s 1 ~  
impo>sihle to attempt b, hand rneasure~ner~t. xjithout eutensi~ e 
scaffolding similar to the 1983 project. That scaffolding \\as 
used to gain access to areas of metal drterioraticm and to do the 
necessa? restoration x\orli. The interior stailq and armature 
structures were tlrlirieated in 1995 under the direction of Eric 
Delonej of Historic kleric-an Engineering Kec ord (H4ER) and 
later archixed in the Librar~ of Congreis. The &in of Libert, is 
a 2.37 nlm (.09330 or 3/32 inches) thickness of copper: so it 
mas agreed that tjpical architectural plan< and ieitioni mere 
not appropriate. Crush iectional cuts taken at one foot 
irlcre~nents and eight elelations nil1 adequate11 represent the 
form of the statue for the purposes of the II-1BS requirements. 
U e r  further consideration dbout safet! of perqonnel. the 
project receil ed the " p a h e a d "  b j  YPS officials. t ontingent 
upon proof of data at c urac! . 

The next fev months \\ere iprnt  in discussion and planning for 
the task. A March. 2001 pilot stud! ma- conducted b! 4qsociate 
Dean for Research El i~abeth  Louden. and lqsuciate Professor 
Glenn Hill. with the assiqtance of a C,rax trchnician. Tin1 
B oodruff. O b s e r ~  rrs from NPS uere also on hand to r e c e i ~ e  
assurances that the feasibilit~ of the idea 14as sound and 
others.' 
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Thii initial test ~ ( ~ I I I I ~ I I ~  of tlir .T4 R ~ I I C ~ I  prmcd to the 
~ c w d r t l ~ e r *  that .2-1) lawr sca11ni11; ( o~ilti pro\ ~ t l r  d( curate. last 
and relial~lr docwrnentatio~~ data ior lriitori, a1 arrlritec ture. The 
.I 1 Ranc li draui11:- nere ultimat('1~ (onlI)i~~ation of scanner 
111ionnatior1 a ~ r d  11d11d ~ n e a i u r e ~ n e n t ~  to create thv H l B S  
drauing~.  The reiearc her3 had Irecorne profic ient at gathering 
tlir data. hut the iriterprrtatio~~. a n a h 4  dr~d final rraults pro\ ed 
to be the most i l lusi~e a*pect of thr project uorh. The Statue of 
Libert! project would teat plannirrg and anal!sii iliilli to the 
highest degree thuq f a .  

-'The plan is useless - thr  planning i\ ir~disperlsahle.""(D~+ight 

SCAKNING THE STATUE OF LIBERTI- 

P/~ase 1 - lhrch. 2001 
Prelzmznar\ Fzeld Te$tz~~g and Cont ~rsron of data Summay 

G i ~ e n  tlle primarj reiearch goals of the testing the use of the 3- 
scanner on non-linear geo~net? at a monumental scale. the 

Fig. 2. Smrzner dcstanre ond ongle of meuturenzmt. 

first task was to test the feasihilit! of the 3-D laier scanning for 
use on the Statue. Paul Dolin4q from Ha4BS coordinated 
personnel from NPS. Cyra Corporation, and Texas Tech 
Llni~ersit, for a IIarch. 2001 test scanning at Libertj Island. 
The primaq purpow of the March \isit \+a> to test tlle accuracj 
of the scanner at distances of oxer 300 feet and establish the 
logistics of scanner placement arid procedure. The Cjra 
~nanufacturer ~erif ied the scanner accurac! for distance.. up to 
16-1 feet (50111): ho\+e\e~.  from the qcarmer head to the tip of 
the torch the distance ranged oxer 350 feet. 1 standard 
procedure was used to plate registration targets on the Statue 
and Pedestal and their locations s u r ~ e j e d  uith a Leica Total 
Station instrument. The targets ier~ecl t ~ o  purposes: first. to 
prolide registration point5 for registering the multiple sets of 
stan data together and second. to prmide cornparatile points 

for the a (  ( lira(\ ~erific ation. Thr  Statue \\a. -canrred from lour 
t ~ p i t  al loc ation5 and H IBS staff iur\ v!ed th r  distant e i  
Iretneen each of t h r  regi.tratiorr targrti. The inea~ure~ncr r t~  
1 ) c . t ~  ecu the. I egistratiorr targets uhtdi~lrd from .I anner point 
r loudi and thca Total Station .ur\ r! points were i ornpa~ed lor 
d( i urai'F .I  For the statiorlar~ targets plac rd on the r rou n and 
pedestal a( rurac! lell \$ithi11 the required .%", hut there \+ere 
some tliic rrpanc ies het\+ren target di.ta11c r* on the tor( h of up 
to 2.3". Compeniation talc ulations nere made for the moxe- 
merit in the arm and torch attrilruted to the vind and metal 
ey)ansion. The original torch. no\+ located in the rotunda of the 
pedestal to the htatue. \$as aca~lned to supplement questiona1)le 
data at the torch. 

Phase I1 Juh 2001 to December 2001 
S7rcc.e~~ at pc~therrng t h ~  94 nrill~on data pozrzts in 4 d a ~ t  

Based on the March test and planning \isit. the tea111 
determined that the statue could he documented in three 
phawz. Ipproxi~natel, 6O?h to 70% of the statue was ~ i s ib le  
and could he scanned from the promenade l e ~  el of Fort % ood 
(the roof of the ~ i s i t o r  tenter). Another 20-30% could be 
sc-anned ~ i t h  the use of scissor scaffolding from the olrserxation 
deck le\el at the top of the Pedestal. The remaining 10-20% 
vould ha\ e to he inter\+ o\ en with data gathered \+ith ox erhead 
photogrammetq or other tet hnologies. 

From June to late Julj 2001. preparation& were ~ n a d e  for the 
phase one scanning from the promenadr. Equipment was again 
shipped and t r a ~ e l  plans coordinated. The planning of the 
project scans \$a5 carefull! mapped out to insure adequate 
oxerlap from one sc,an position to another. Placenlent arid 
position of registration targets \$as critical. This site analjsis 
deter~nined that thirteen scans would he talien from the 
extreme points of the Fort F o o d  pro~nenade lelel thus 
reducing the laser h e a ~ n  angle of incidence. The apex of each 
wall pro\idrd the most distant position from the Statue and the 
moat-~isibil i t~ of the surface. TO scan from the ground h e 1  of 
the island ~ tou ld  hare  limited more xisihilitj of the Statue and 
extended the distance that the bean1 had to tra\el. The 
promenade l e ~  el prolided the best accessible positions for the 
scanner locations. 

The tearn arrixed in Neu l o r h  on Sunday. 29th Jul,. 2001. The 
first da\ on Lihertj Island mas spent a+sembling equipment and 
establishing scanning pro( edure and logistics. Elizabeth Loud- 
en and I olunteer assistant. Iuren Hughes morlied uith UPS 

u 

personnel to resoh e logistical nlatters of assess to srcurit\ areas, 
power generation. equipment storage and public management. 
Glenn Hill arid two students. Jared Kright and Jon Ganiel f r o ~ n  
the Texas Tech Unilersitl College of Irchitecture. spent the - 
majuritj of the daj  ~ e r i b i n g  scanner positions and placing 
registration targets.j The triangulation required ux er  the 
x ertical distances de~nanded careful plat ernent of targets 
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relatile tu the base of the pedestal and the angle of incidence 
for the laier hearri. Thirtl-two targeti uere pldc ed around the 
exterior of the pedestal. cromn dnd torch. These target* are used 
to regiqter data betmeen the thirteen different ican locations: it 
\ t d i  late aiternoun of the firbt tla, before the first scan Mai 
started. 

Da! t ~ o  ~ ~ r o m p l i s h e d  onlj three of thr  thirtern scan locations. 
Tlle team had planned to do a ~r~ininluni of three to four scans a 
da7 l~aied  on prelious experienr e with other st anning projects 
such as the J.A. Ranch. The team u a i  then three scan locations 
l~ehind schedule. Profebsors Louden and Hill decided that the 
team uoultl \\orli in tkto shiits to allon continuous st arming in 
eight hour shifts. taking ad~an tage  of the first hPS ferr! in the 
morning and the last in the e~en ing .  Lhjs t h e e  arid four 1,ent 
srnoothl! as the team became more experienced ~ i i t h  the 
procedure. This allowed all planned scans to be co~npleted as 
vell as the sun7ej ol the registration target,. U it11 great relief. 
the tea~n completed scans a d a j  earlier than scheduled. i t  the 
end. the biggest merall headaches tame from the siniple issne 
of batterj re-charging and pouer bat li-ups. 

The team gained I-aluable luiowledge from thiq phase of the 
experience: 

The planning was indispensable. hut c ontinuou. flexibili- 
t7 to adapt to nen situation5 \\as a h ~ o l u t e l ~  nec essarj. 
Team preparations during the March 2001 scanning test 
and estahlishnlent of a planning procedure prior to the 
Ju11 2001 scanning. alloned the team to clearl! undrr-  
stand the technical issues before them. Tlle re-earchers 
heliebed the planning alone reduced the time needed or1 
site and ga\e them the hnonledge arid understanding of 
the situation to quicll j  nlalie adjustnwnta to the proce- 
dures. 

At cess to alternating current ( U C )  pouer i. eswntial. 
% M e  the scanning sjstem is capable of running oif 
batteries. scanning speed also significaritl! decreases as 

'icquire Inore ddtd tlian n ~ d \  wem rlere-5x1 to d ~ o i d  a 
return trip. Reclutetl field time ii onr of the n1o.t (wit 
eft e c t i ~  e a-pec t+ oi thr  3-U itanner use. therefore data 
reduntlanc! a( ts as hat11-up inforn~ation. 

lit. 4 Cloce up cieu r , f  the Statue of L ~ h ~ r t l  tahlet shozrtng drtada of 
J u h  4, 1776 tablet date. 

TURNIKG POIKT CLOUDS INTO 3-D MODELS 

Registering the Site Data 

Once the  team ~ollected scan data (often leferred to as a point 
cloud) at the site. the next btrp \$as to take the xarious data sets 
and merge them tog~ther.  The statue vas $canned from thirteen 
(13) separate location-. Eac 11 location. c alled a ,cnnzt 01 Id, has a 
ditferent coordinate ijstem and muit be merged into one 
contipouh point cloud to generate the 3-1) model. -1 scanworld 
contains selen st ans for a total of 7.000.000 points. 

The two most comnlori methods of registering the separate 
point clouds are target registration and wftware registration. 
The first ~netliod u-es triangulation to register the point clouds 
together. A lnininlum of three special reflectors or geometric 
targets are placed in the scan field during the sc.anning process. 
These fhared targets betveen the tno wan* become the 

registration points from which the ~ m -  are merged. B j  
c~mnecting three regibtration points from one scan to the same 
three registration points in another scan. the two independent 
scans are accurateh merged together. The software registration 
rnethod aligni the different point clouds b! statisticalh e\ aluat- 
ing oxerlappirig section* of the point clouds. Of the two 
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The choice of a regiitldt~c~ri met l~cd depended on caw of 

alignnlent. time requi~etl. and the degree oi acc u ~ a c \ .  I h n a t e -  
17. accurac! wai the priniar! question for 110th the tlistancek 
in\ol\ed and the final projrct irndelirrg iiiuei. The ac curan 
limitatiori:. of the scanner are predictalde arid anj  error yread 
across 50 to 300 feet olniouil! increairs the inacturac~ niani 
 time^. For example. a difie~ence in nleac~irement hetween the 
hame t ~ o  registration points of 25" (6inrn) iron1 orie scanner 
poqition to another. If the diitance hetnrrrl the target\ is 10 ieet 
the resulting error at 50 feet becoiilef 1.25". 4. slight rrrori arr 
cornpounded. the  diiiicdt! in( reases for ac c urate registlation of 
point clouds. 

The firbt attempt of registering tlie Statue point clouds used the 
target registration process and triangulation method. During thc 
September and October of 2001. izorli hegan to combine the 
point clouds. Earlj attempt> to \\ark \tidl all thirteen scan- 
~\or lds  together resulted in errors of 34).37"(1m) to 
390.TN(10m). Jared 1 right. under the direction of Professor 
Hill. struggled with a frustrating and tediouq task of determin- 
ing the source of the errant data. R! ibolating arid gradual11 
adding or remming specilic tiles of data. he er entuallj \\as ahle 
to reduce the margin of error to betneen 0.27559" (.OO;rn) and 
2.36220" (.06m). Although thi:. uas  t loser to the required 
accuracF. it nas  still not acceptable. Hill began to research 
s o h a r e  that would register the point clouds uithout requiring 
target alignment. 

T\lo soft\zares Mere e~aluated for thii purpose. Poljuorks b j  
Inno\ metrics and Geomapc S t u d ~ o  h\ Rair ibo~ Geomagic. 1 
comparison bet of data wai extracted for use in both softwares. 

Fig. .5. First a t t ~ m p t  to regi:t~r four m m s  togetllel- shows errant targ~t  
registrution. 

dcplrted lea\ in$ no funtli to rrtaiii g ~ a d u a t ~ .  itudrnts. 4 lack of 
funding fol the prirchrl-e of n e ~ \  software and difficulties in 
e d d i s l i i n g  acc rptal~lc alignment 01 the icans treated continu- 
ing dela\s. In addition. a~ the p i u t  clouds ue re  regiitered 
together the difiit ult! in m~nipul&ig them increased. High 
pedornianc r \\olkstation* had to be purchased to continue the 
worl, uith the huge files.' 

BF \la\ 2002 a data bet of lb.OOO.OOO points had wccessfull! 
heen registered. This rtp-ebeiited point tloudf from each of the 
lC3 icanriing posititmb n ith point* spat td approximatelj t\\ o (2 )  
inches apart. In Fehruari 2003, funded b~ a Graduate School 
scl-iolarsliip. ar~othei rcvarch a-iita~it ""Bear" (R ei Xiong) took 
the frill 9U.OOO.000 point< and registered them into a single 
point cloud. the firct 3-I) model from a complete data set. 4s 
the soft\+arc, find< the pointi. the olerlapping triangulation of 
points \\as a~eragecl protlriting a registration error of 
.024"(0.00061n1).~ 

The rnost important information gained from data analysis and 
p roces  e\aluation to date is as follo\\s: 

1. The non-uniform geoinetq of cunilinear surfaces 
equates to reduced accuracj \\lien rel!ing on ox erlapping 
target registration. 

2. The specific circumstances of a site may require the use 
of targets. Documentation of ruins buch as the  Chaco - 
Canyon outlier sites. required the use of target registra- 
tion. The opposite sides of the ruin could not he 
connected nit11 o ~ e r l a ~ ~ p i n g  scans due to their location 
along a precarious ridge. 

3.  Softnare registration of point cloud> is efficient. accurate 
and more preferable to target registration methods. 
Rlultiple point clouds can be repi-tered uith software ten 
or more times faiter than target registration. 

4. Software registration is as accurate. if not more accurate 
in most cases, than target registration methods. 

5. 4 system of 'chetlts and balanc es' that combines nlultiple 
methods (total station sune! and the use of reflecti~e 
targetf) although apparentl! redundant. assures accurac!. 

Con~erting Point Clouds to S11rfac.e~ 

In the next step of the process. researchers con~er t ed  the 
registered point cloudb into a poljgonal mesh. This process 
knonn. as tessellation. ii a complex *connrct-the-dots' game. 
Conceptuall~. one point in the cloud is connected to its nearest 
neighboring point ~ i t h  a straight line. Three connected straight 
lines define a triangular surface or a aimple polygon. The 
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IIlof~tlect a pc~lnt to 
its closes neighbor 

pro( t-. ( ont inue~ until a mesh of trianglei ih created from the 
pointi (x. 7.  z t~ to rd ina te~  in spare) in the cloud. 

The abilit! to create pol~gonal  meshes from point (loud< \+a< a 
requirement for the softuare programs urliler re\ie\c. orliing 
uith Robert Black. an application engineer ~ i t h  Rdi~lhou 
Geomagic. the first registered point cloud (16.000.OC)O points) 
udi conlertrd into a pohgor~al meih. The resulting pol~gonal 
rnesh contained 9.6 million vertices and 4.9 nlillion pollgons. 
Transferring thii polygorlal mesh into a Co~nputer-4ided 
Drafting (C \I)) s o h  are to evtrac t t~ o-di~nensiondl drawings 
\zdi the next step. Unfortunatelj. none of the corn entiold CAD 
software (AutoCAD. Iineiitor. R i ~ e t ,  Microstation) could open 
the file. The problem seemed to lie in the nlernoq limits of the 
Rlicrodt & i ~ l d o ~ s  operating s! stem. Currentl! . researchers are 
seelung other solutions such as using Unix (Catia) based C4D. 
dec-imating (rerno~ ing redundant data) the po1)gonal model to a 
more mmageable size. conLerting the pohgonal model to a 
Norl-Unitorm Regular B-Spline (NURBS) model. or brrahing 
the model into manageable sections. 

Ittempts to create a pohgonal mesh from the qingle Y8.000.000 
point5 haxe been unsuccessful to date. The llitrosoft 1 indons 
operating sjstem allows a single application to access 21IB of 
data at a time creating a significant resource limitation. 

From Polymesh to Drawings 

The final step of the process \+ill be to create the drauingi as 
the deli~eral~le.. for the contract uith H 1BS. The horizoutal 
section drawings cut through the surface at one foot increments 
are relatiiel! sinlple to prolide once the j d j m r s h  is created. 
Geornagic Studio vill extract pol~l ine  cuts through the pol~go- 
rial model of the statue. produt ing the cross-section*. 1 
complex contour mapping of more than 300 line dra\zings. the 
equi.ralent of plan and section documentation. nil1 be pro- 
duced. The elexation dramings are more diiiicult to produce to 
nlatc1.1 II1BS rendering standards. These \+ill be produced from 

eight \antage pointy around the model to pro\ ide a coniprelien- 
sixe ~ i e ~  of the cunilinedr surfates. 

Tllere are fundamentall\ three approarhei to generate t ~ o -  
dimensional elel ation dravings from the datasets. The 01 erlay 
method \+ap utilized in the initial scan project at the J.1. Ranch. 
Here the  scanner operated orll! a i  a 2-D meaquring delice. 
Regi-tered point clouds u ere not corn erted to pol~gonal 
models. Instead. the point clouds \\ere used in as o\erla! 
dranings. BJ cutting portions of data that correlated to specific 
1 ieu s of the rani li  building and referent ing thern to AutoCad. 
tracing the point clouds (the point cloud< can be selected and 
snapped to in Autocad). more accurate dralzings resulted than 
is possihle e len  mith pliotogranimetr!. The lack of definitive 
edges on the geometric form of the Statue made re-matclling 
cut edges extremely difficult. The oxerlaj method works ~ l e l l  
x\ith uniform geometn (su(11 as rectangular structures). but 
ncu-uniform structures add neu lexels of cornplexit!. 

The other t\\o methods in\ oh  e con\ erting the point cloud into 
a polygonal niesh. The first technique takes the pol!gonal 
model into a rendering and imaging program. and then 
executes a high resolution image of the orthogonal 1 i e ~ .  The 
orthogonal image can then be used as a scaled underla! image 
and digitized in a similar manner to photograrn~netric methods. 
To date. the tearn has been \\orking uith the small polvgonal 
model (4.6 million surfaces) that can be read b! an imaging 
program (3-D Studio MA\. Rfa~a).  The complete 98.000.000 
point set has not yet been con~er ted  to a poljgonal model 
although a dialogue n ith researchers in Ital!. u ho d e ~  eloped 
softmarr to create staled higli-reiolution renderings of the 
Dnwd b\ Michelangelo for the Digital Rlithelangelo Project at 
Stanford. is in p r o g r r ~ s . ~  These methodi of handling large 
amount.. of data ma> he incorporated from that project. 

The final alternatile and most preferable ma! be to extract two- 
dimensional e le~at ion draning.. from a hidden-line procedure 
in a CAD program or the icanner software. Currentl! v e  are 
exploring the conxersion of poljgonal models into a NITRBS. 
The  NURBS model should he ahle to represent c u n  ature of the 
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I h  iaioni on rendering tec Ilniques of the .3-L) 1node1 are 1)eing 
&.I usied. Nu111er0us 11olei or gap. in the rnodel will ha\ e to be 
filled in order to complete the hIIRKS I onr ersion. John D liite 
has re\ir\\ed th r  poljgorlal rrlodel and l id5 docurnented where 
filling the model uould he at teptahlr. \ alid rc-sedrch rnetl~ods 
require d e ~  eloprrler~t of a rendrring s!stem that \\ill represe~~t  
the areas that hale been fillrd or interpolated b! tolr~puter 
algorithms in the final documentation. Representdtior~ tech- 
nique. that al lo~\ed co~itinuatior~ of the surface rendering. !et 
denote fills. ha1 e not ( onclusi~ el! heen reached. The firla1 step 
inlo11 es produc ir~g a ( ompletel! c onlputer-rendered rnodel and 
at least one drauing that is a cc~nlhination of the basic (on~puter  
outline with rendering enhancen~ent. The final output s( ale has 
\et to be determined hetween the TT11 researchers all(] HABS. 
hut lilwl, will be sinlilar to the output stale of the D ashington 
Rlor~unient docurnentatior~. 

Filling in the Rlissinp Data 

In Drcemher of 200%. H l B S  completed a helicopter fly-oxer to 
prwide aerial pliotogramn~etric images. Digitizing the images 
r\ill be the final step in completing the missing data areas. rilost 
notablj the areas on the head and chest. lnother trip to Libertj 
Island uill be required to scan the hottoin of her g o ~ n  and parts 
of her feet. The scanner uill need to 1,e elexated to a position 
that allolzs a xiell of the statue h e .  

CONCLIJSIONS: STATUS OF THE PROJECT 

O~erall. the deckion to use the scanner for this project was a 
A " 

sound and reasonal-~le determination. The obstacles are primar- 
ilj those of large and coinplex data seti. Utllough con~priied of 
smaller data sets. procedures dexeloping on other historic 
building docuirlentatior~ projects currentl\ under\\aj (6666 
Ranch. Goodnight Ranch. Daniel's Ranch and others) inform 
and contribute to the complexitiei of the Digital Statue of 
Libert, project. The actual time and project c ost reduction nit11 
the use of the scanner oxer traditional rnethods to rec ord 
historic buildings ha:, riot been assessed. altl~ough clearl) the 
(ost of icaffolding the entire structure again M a q  tost prohibi- 
tixe lealing tlle lase1 scanning the most ~ i a h l e  option. Safet! 
benefits are clear11 superior \+hen recording monumental 
structures. Accurac! h e 1 9  are higher as nell as offering quick 
and eficient rneasurernent tools. hut the unanticipated prob- 
lem* with data nlanipulation are costing large blocks of time in 
analysis and process cierelopment. 

ti,.. 7. Completed 3-11 model conzpared to a photo,uaph of the actual 
statue. 

In his October 28. 1886 acc eptant e speech. President G r o ~  er 
Clexeland said. -'We nill not forget that libert! here made her 
home: nor shall her chosen altar be neglected."- As part of that 
pledge not to neglect 1ibert~'s altar. the hatiorla1 Parli Senice  is 
searching for effectixe Ma!. to prewne Lad) Liberty. One 
aspect of the preserlation effort is to safel~.  and to acturatel! 
record tlle exterior surface of the statue. Another part of their 
charge is to constantl) mole forx\ard uith the dm elopnlent of 
historic building documentation procedures and processes. 
Their commitment to keep ahreast of rlex documentation 
technique. conlplernenti the Ilni\erzit\ mission to staj at the 
forefront of te t~hnolop and educationdl opportunities. The 
corrlbined efforti of thew agencief \\ill help to enwre  the 
dex eloprnerit of appropriate techniques arid efiertix e prehen a -  
tion strategies. Continued reiearch ia needed to forrnalizr the 
procedures for acquiring and nlanipulatine tlie data as well a i  to 
complete the entire itatue dot umentation. 

There are mrne things vh i th  cannot he learned quicldj. and 
time. nhich is all we hale. must be paid lleavilj for their 
acquiring. The! are the re? simplest things. and hecause it 
take. a man's life to l t n o ~  them the little neu that each nlan 
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sets from life is \ e n  costly and the onl! heritage hr hab to 
lea, e. 
- Ernest H e m i n p a j  (1899-1961) 
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