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Improved Brldare. 

Public works, such as raiiroads, bridges, etc., nat
urally excile an interest in the public mind, and call 
att�ntion in proportion to the magnitude and utility 
of the work in question. Any structure which serves 
ths llublic convenience and guards the lives and prop· 
erty 01 our citizens, is watched with feelings com· 
mensurate with its novelty, magnitude, and utility. 

The application of iron, either cast or wrought, in 

NEW YORK, MARCH 17.1866 . 

Tbe improvement which is represented in the an· 
nexed engravings, consists in combining together a 
number of clLst·iron boxes, banded together and filled 
with concrete, making a homogeneous mass, and so 
placing it together as to gain the greatest amount of 
strength from a given quantity of material. 

It is clalmed fer this method of construction that 
it has greater strength, that a longer span 'can be 
made with continued safety, and at less cost than 

LOCKWOOD'S COMBINATION BRIDGE. 

j $3 PEl< ANNl'M 

1 IN ADI'A!Wil. 

iron, if properly braced, can be built on to almost 
any extent before it can be crushed. So, in the con. 
struction of this mode of bridge building, the parts 
are so arranged tbat every portion of it is completely 
braced and kept in place, making it the strongest 
construction in which iron ca� be used. 

This bridge was patented by Rembrandt Lock· 
wood, No. 293 Broadway, New York, on December 5, 
1865. Patents have also been secured tbrough the 

the construction of bridges, is comparatively of mod. that of any other kind of iron bridge known. Its Scientific American Patent Agency in France, Bel 
ern date 'Ihe first structure of the kind was a cast. simplicity and comparatively small cost and ease of glum. and Great Britain. 
iron bridge over the river Severo, Dear Coal" CODIItnw&ioll __ COIIIJIlea.dl� to efGrJ·QJl8. FlI .. 1 • • 
Dal(', Eng. ThIs bridge ".. MIlt by JIatb" a4 repl-.entltall �J£ M411eCUO •. -" &:Wide .of • tlepper Ore R-*IaC .... �Phurlc A.cid. 

consisted of ribs ot cast iron supporting spandr:li 100-foot span; Fig. 2 a perspective view of some of We extract tbe following from an able lecture de· 
pieces of the same material, having a span of 100 of the boxes show:ng the mode of fastening; Fig. 3 livered before the Scottish Royal S()cietyof Arts, by 
fe('1. Tbe work, at the time, Dr. Stevenson MacAu· 
was considered successfnl. rIG. 2. 1UIl:-

Rennie, a celebrated En· .. The large .mount of 
glish engineer, built an iron sulphur which is burneJ 
britlge over the ri\'er With· off from metallic ores in 
am, at Boston, in Lincoln· Swansea and elsewhere, 
shire, England, of 100 leet and wbich escapes into 
span, with a rise or verse the atmosplieJe as sui· 
aine of only 41eet. The same phurous acid, and there· 
imgiDeer also constructed, in after becomes, in part at 
1819, a large bridge over the least, sulphur!c acid, has 
rivet' Thames, kr.own as the recently called forth the 
Southwark Bridge, consist· attention of scientific and 
ing of three arches, all seg- practical men. In the 
ments of a cirCle-the center neighborhood of works 
one being 240 teet, and two discharging such sulphu· 
side ones of 210 feet, each F"I G. 3 . rous smoke the ground 
arch consisting of eight ribs is barren, scarcely any 
of tlfleen pieces each and vegetation can be seen 
tied by transverse braces, for miles, and even high 
etc. Since that time numpr· chimney stacks are of 
ous bridges have been built little avail, as they mere-
both of wrought and �ast Iy carry away the sui· 
iron. phurous smoke, and dis-

During the erection of the tribute it over a wider 
{arly iron bridges, aild since amI much more diBtlml 
that time, one great defect area. 
was found in all compound One extensive tJrm of 
structure!! 01 wrought and copper meiters discharge 
cast iron, and points directly in this maoner into the 
to the superiority of homoge· atmoaphere about 1,000 
neous structures. THs de- tuns of sulphuric acid 
fect consists in the difficulty every week, and it is elf-
of making wronght and cast timated that annually 
iron act equally together in there are burned oft'from 
bearing the load. The strength of 08st iron depends shows a section of three boxes; Fig. S shows a plan the copper ores worked in Swansea about. 70,000 
upon Its rigidity aud power to resist compression, of the same with the straps keys, etc. tuns of sulpllu.r. of the value of £455,000, and which 
whUe wrought iron, in the form of truBB rods, etc., is Haswell, in his work on .. Engineering and Me· might pradoee·no less than upwards of 210,000 tuns 
lntended to act by ihe application of tensUe strength. chanica," page 276, states that cast-iron gun metal ot suJphumo aCid. of the streDgth of oil of vitriol. 
It is therefore indiBpeneable that the adjnstment of will bear a compression of 105,000 Ibs. to the SilOOr8 lIany of the manufactories of sulphuric acId hay 
the length of the bars doting all the changes of tem· inch, while wrought iron begins to yield at �,OOo-lbs. begun to use the copper ore as a source of sulphur, 
perature shall be strictly preserved-a condition ph,s- Now to crush cast. iron (taking 'be abQve lJgor� it and thereatter hand over the roasted ore to the copper 
cally impracticable by any known arrangement. would take a column or 01:er six miles. So that QUt smelter at SWansea. The ore is obtained in large 
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quantities from the Guadiana River, Fort Formosa, 
in Portugal, from mines w hich w ere work ell by the 
Romans, and it is used exten5ively for &laking sul
phuric acid in LOllllou, Newcastle, Bristol, and other 
places. This is an ex�ellent instance or the sucessful 
and IIconomic employment of a material in the arts 
and manufactures w hich was till lately, and in many 
places still is, a nuisance over exteusive tracts of 
country. Tho smoke in a very modilieu comlition 
OCClli'S in all large towns, where much coal is burneu 
and especially in manufacturiug towns where the coal 
is olten oj inferior quality. In such towns, by t hemere 
hurning of the sulphur in thi coals, many gallons of 
sulphuric aciu must be formed, and in rainy weather 
be washell uown on the people." 

REPORT OF THE COMMISSIONER OF PATENTS 

U. S. PATENT OF\<'lCE, January, 1866. 
SIR:-In accoruance with the provisions of the 

fourteenth section or tlte act approved March 3, 1837, 
I have the honor to submit the following report of 
the operations of this office during the year 1865. 

The receipts and expenditures of the office lor the 
year, and the condition 01 the patent fund at it .. 
close, will be seen by a glance at the following state· 
ments:-

No. 1. 
Number of applications for patents during the year .. . . . ..... . . 1O,oo.i 
Number 01 patents issued, includia.1t reissues and designs ..... 6,616 
Number of caveats filed during the year. _ . . . . . . . . . . . . . . . . . . . . . .  1,D37 
Number ot applicatioll'J fur extension of patents . .. ... .. . . ,... 7� 
Number of patents extended .... --.. .................. .......... 61 
Number of patents expjred. Dec. 31, 18f6.................... . . !.I1·l 

Of the patrnts f{ranted there were:-
To citizem� of the United StateR.......... . ................. 6,428 
To sublects of Great Britain .. . . . . . . .... " ................ �2 
To sUQlects of the Fren�l Empire......... . . . . .. . ........... ... 4t) 
To 8u'Jjects of other foreIgn governmcntti....... . . . . . . • . . . . . . . .  G6 

No.2. 
Statement of money received during the year, namely:-

On appltcatlons for patents, reis�ue�, etc . . . . . . . . .. . . . . ... $:��H,57l 20 
For copies and for recording. .. ... . .. . . . .. ............... :;n ,219 64 

Tutal . . . . . . . .. . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $;}IS,7DI HI 

No. 3. 
Statement of expenditures from the I·aten� Fund:-

For �alariefoi . . . . ........ . ....... . .. . . .. .. . .. ....... . .. , ..... $100,032 54 
For connngent. expeuses . . ... . ....... 7524 4  ,n 
For te mporary clerks... . .. . . . . ... .. 97,45:i 37 
For wIthdrawals .......... ..... ..... .. . . " . .... . .. . . .. 420 0t) 
For refunding money paid by mistake . . . . . . . . .  !' • • •  , (,.19 OU 
For Judges in appeal cases.......... ............. 400 to 

Total .......... . - ..... S274.I9'J &1 
No . .[. 

Amount to the credit of the I-a[{'llt. r�uHl.I, .Jan. 1, lc;C,j .... S,�) j 5�l! !!� 
Amount 01 receipts during the year , . . .  , . . . .  , . . . . • . . . . . . .  :14'i,7�tl Sl 

Total. " . . . . .  ' "  . . . . . .  , • . . . . . . . • . . . . . . . . . . . . • . . . . . . . • . .  S4Of.S84 U 
From which .deduct for expendttures .. . . . . . . . .. ... . .... . .. 27',199 3. 

Leaving tothe credit of J'atent �·und. Jan. ) . 186U . . $130.181 78 

Surplus of receipts over pxpenses ............ ............ S7l, 5D:! 50 

The u nprecedented activity of the mechanical in. 
dustry 01 the country since the close of the war for 
the suppression of the rebellion is strikingly mani
lested by a cOlllparison of the business of this office 
for the last year with t hat of the previouB years since 
the organization of the office:-
TABLE EXHIBlTIXG TH�; B1:SINES� 01" TilE OFFICE �'OR 

TIVENTY-:HNE YEARS. E"DIXI.l DEC. 31, 1865. 
. 

ApplJea.· Caveats Pa.tent� Casl1 Cash 
Years. liUll'O frleLl. filed. issupd. rec:·lvel1. eXPf'lldcII, 
18'\7 .. _ . . . . . . .  43. $29.2S� 08 $:13 5"6 9,� 
18·lS. ......... 520 42.123 &I c.7.4IfJ 1U 

���:::::::::: '765 .�� !� �.� g'I ��:�J � 
1841....... . . •  847 3t2 4\15 <0.413 01 52.666 87 

��L::::::: �1� Wt� ?1I �:m � ��:�� �� 
1841 . . .... . ... 1.015 11.<;'1 502 42.W9 26 3S,341 73 
1845 ... ... _ .. . 1,24" 452 502 61.0;6 U :.D.3"5 05 
1846 .......... 1.2,2 4iR 619 5O.:.ltit 16 4r..I&l 71 
ItW7 . ... . .. . . .  1,53l 553 572 63.11 1 If) 41.ij7835 
184R . .. ... . . . .  1.628 607 660 67.576 Il:I :;.'i.�I<> 84 
1849 • • . . • • • • • •  1 9 55 fo9:; 1,070 NI,75278 77.71644 

{�:::::::::: i:�� �U �� �:�:¥�� �� �:�� g� 
1852 . . . . . .. . . .  2,6.19 !J9ti 1,0:0 lI�,m(j ;ll !I.i.9J6 Dt 
1�3 .......... !!,67,� HOl t):),i 121,5:a .i.) 1;�2,86D 83 
18·)4 . .. . .. . .. . 3,32·. RiS I,UO'! 16:�,iH�) 1:, 16 14632 
18511 . . . . .. . . . 4,H,,) 9(H :!,O:H 21(j,4,'i� :�5 17954.0:i3 
18.j6 • . •  , . • • • .  4 U[j.t) 1 021 :.!,f)Il:.! Hl� 5,,0;,1 O:! 199 931 OJ 
1857 . . . . . • . . . .  4771 101U �.!HO 1!J6.13J 01 211.582 O!l 
185" . . . . • • . . . •  a.361 "1'1 3.710 20!) 71616 ID3.ID374 
1859 ....... . . . 6,225 1.0\17 ·1,[,1, 2 15 94 2 15 210,27d 41 
1860 . . . . ...... 7.653 1,IJ.':U 4.819 2.6,;552 09 25t,8!O 80 
1861. •• . • • . . • . 4.61,1 7l1O 3.3!!) 137.&;1 44 2!1.4�1 91 
1862 .......... 5.038 82·1 3 5!1 215,754 99 I�2,8lU 39 
IR6.1 . . . .... . . 6014 781 4,170 J95,59� 29 189,4H 14 

18M • . • . • • . . . .  6.m 1.1161 50211 240.919 98 22lM68 00 
1�65 .. . .. .... .  lU,&H 1.9'7 6.616 348.79184 271.199 3! 

It is here seen thllt the number of applications for patents received in lR65 exceeded, by neal'ly forty per cent, the number tiled in any previous year, and the number ot caveats filed exceeded those of any previous year by more than seventy-live per elillt. The number of patents issued exceeded those laRed in 1864 the 
highest previou.s year, by more than thirty per Cent. The receipts mto the patent fund exceed thOse of any f ormer year by more than thirty-six per cent while the expenditures were only increased a trifie ov�r eight per cent, and a considerable surplus is lett to the credIt of the patent fund. If the cases brought to the attention of the Office continue til be as numerous as at present, it will become necessary to make such additions to the exalllllling and clerical force of t�e Office. as will absorb a portion of the surplus earnmgs; Willie, on the other haml, if th!' anticipated resumption of specie payments should he attended with any general linancial prostration, tlJe receipt.s of the Office woul!! llllliollbte(lIy lttll below the rate of the present expenses. 

When the Patent Ofiice was first established as a 

separate llureau, in 1838, the act provided for the ap
pointment of II single examining clerk. The number 
has been increased by adllitional legislation, at suc· 
cessive periods, nnW, by the act of Marcil 2d, 1861, 
the limit was fixed at sixteen examiners and the same 
number each of Fir�t and Second Assistant Examiner'. 

As will be seen by a reference to tile comparative 
table given above, there was a material reduction in 
husiness of the Otlice immediately after the passage of 
the act just refcrred to, and it was found unnecessary 
until recently to appoint the full number of l'xaminers 
allowed by law. flut so rapid has been the increase 
of i nventive activity. that it is now lound impossible 
to prevent the examinations falling largely In arrears. 

The number of applications in the hands of the ex
aminers at the close of tlw year, on which no action 
had been taken, was 1,1:34. 

I would theretor" recommem! that authority be 
given tor the appointment of four additional officers 
of each of the several grades . if their services shall be 
found necessary to the examination of the applications 
presented. 

By the act ofll[ny 27. 18lR, the salary of the Examin
ers was J1xed at twenty·J1ve hundred dollars per 
annum, and by the act of March il, 1855, that of the 
j.'irst. Assistant and Second Assistant Examiners, was 
lixed at eighteen hundred dollars. and sixteen hun
dred per annum, respectively. Tho position of First 
Assistant Examiner is one of great importance and re
sponsibility. as he is frequentry called upon to decide 
upon tho merits of a�plications in the ab8ence of his 
principal, and it is a.so of almost daily occurrence that 
the pressure of work will be such as to force the Ex
aminer to reply mainly upon the judgment of his As
sistant. Jam satislied that the interests of the Office 
and of inventors generally would be promoted if the 
salarv of the First Assistant Examiners were raised to 
two thousand dollars. 

I would also most respectfuJly urge that the salary 
ot the Librarian be raised to twenty·five hundred 
dollars per annum, tile sum now paid the examiners. 
The library now contains upward of 15,000 volumes, 
exclusivc of some 1,500 volumes temporarily in the 
rooms of the Agricultural Department. Although the 
number of volumes is not so large as may be found in 
many other public libraries, the works are almost ex
clusively of a scientific and technological character, 
am! it is doubtful if there is another library in the 
country which is so nearly complete in all the depart· 
meuts of practical knowledge. During the past year 
rather more than 1000 new volumes have been placed 
upon thc shelves. while the expenditures, exclusive 
orthe sums pail! for the binding and transportation of 
the specifications and drawings of English patents so 
liberally presented to the Offiee by the Great Seal 
Patent Oftice ot England, have been less than $500. 

The library is constantly visited by inventors from 
all parts of the country, as well as by persons engaged 
in the various branches of scientific investigation, and 
it is rec[uiHite that the Librarian �haU be a man of 
broad cultnre and f'lmiliar with the contents of all the 
Works um!er his care, as these cover the whole do
main or pract ical science, it is manifest that the salary 
,of the Librarian should be at least equal to that of a 
,principal examiner. 

In addition to the examining corps, the adminIstra.
tive and financial business orthe Office requires a con
sillerable lorce of clerks who are distributed into 
several divisions such as experience has shown to be 
most comluclve (0 the rapid performance of the 
work. 

I think there can be no doubt of the propriety of 
having each of these diVisions under the charge of 
a clerk of the highest regular IJrade, and I would 
(hllrefore recommend that authoflty be given for the 
appointment of six clerks of the fourth class. 

The disbursing clerk is now ranked as a clerk of the 
fourth class. All money's received or expended by the 
Office pass through his hands, and he is held respon
sible for the accuracy of his accounts. 

J call see no reason why his salary shou:d be less 
than that generally paid to the disbursing clerks in 
the several executive departments, and I would re
commend that his salary be fixed at two thousand 
dollars per annum. 

The !lct of March 2, 1861, provided for the appoint
ment of a iloard of EX!tminers-in-Chief whose duty it 
shoull! be to revise and determine upon the validity of 
decisions made by examiners when adverse to the 
grant of Letters Patent. An experience of five years 
has tuUy ronfirmed the wisdom of the enactment, but 
it has, at the same tim'l, demonstrated the necessity of 
additional legislation upon the subject. While a Jce 
of twenty dollars is charged upon an appeal from the 
Examiners-in-Chief to the CommiSSioner, no charge Is 
made tor an appeal from the examiners to the Board. 
It results from this that appeals are taken in many 
cases without a shadow of ground, and in contested 
cases. merely tor the purpose of delay. During the 
year 18G5, there were 4U;; appeals taken to the lloard, 
of which number 166 remained undisposed of at the 
close of the year. If a fee of ten dollars we", charged 
on appeal to the Board, it would check the number of 
frivolous appeal� and would be gladly paid by those'in
ventors who arc confident of the justice of their claim, 
as they would recognize it as securing them an early 
decision in place of the delay of months to Which they 
arc now so genemlly subjected. 

After consultation with many inventors and with solicitors in extensive practice, I am satisfied that the proposed amendment would be received with almost universal favor. 
. The pub!ished reports of this Office, with the descriptlOn� a�d Illustrations of patented inventions, are not only ot great value to inventors and the country as indicative of the directions in whiCh mechanical and scientiHc skill is pushing its way into new channels but t.heil: general diffusion effects a very important re� ductlOn 111 the labor to be performed in this Ottice. By a study ot the relJOrt, oue who has reriected an im 

prOVCIlH'llt in sOllie useful machine, is in many 111-st,mccs cnablPd to se" at once whel her his invention is novel,and if�o, the II1lIticuiar feature Which has never bpcn th.e Sll�.iCCt of a llUtl'nt. Again, when an existing patent IS referred to by the 01lice as a reason for the 
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rejection of an application, the applicant is saved the 
time and expense req,uired to obtain a copy of such 
pltent, by its pllblicatlOn in the annual report. This 
is especially true of the latest reports, inasmuch as 
when a necessity i� f .. lt by the public for an improve
ment in some particular art or manufacture, the in
genuity of inventors in dltrerent parts of the country 
is stimulated into activity in that particular tield, 
while at another period the excess of activity is turned 
into other paths. 

'I'his penod of /II'U :yew' .• is recognized in several in
stances as the measure by ,,-hich the rig-hts of an in
ventor shall be determined, and I am cunvincel! that 
if tlie same idea is extended tu another case, not now 
within its scope, the occasion I"r IIIllCh serious injus! 
tice Will be removed. [Inder the eXIsting law a patent 
is taken out in which the inventor makes It clearly 
df'tlned claim to a particnlar featnre. 

The claim, it may be, does not cover all that is de
scribed in the speCification or shown in t he drawing. 
and whatever is thus left unclaimellmay be used by 
any person unless protected by a previous patcnt . 
Home enterprisiug manulhcturer, who is keen enough 
to recogniw the value of that which the ir;ventor did 
not deem it worth his while to appropriate, invests 
his capital and begins to furnish the public with a 
valuable article, and atlcr this the inventor applies for 
a reissue of his patent and an extension o(llis claim, 
so as to give him the monopoly of that winch he had 
before left open to the nse of ,he world. If it appears 
upon examination that the original specHication de· 
scribed the art or device in qnestion, and that the 
holder of the patent was actually the original inventor, 
he is entitled to a reissue in such terms as to preclude 
the use of snch device. except upon such conditions as 
he may grant. It would not be difficult, in this manner, 
to entrap a person into such an arrangement ot his 
business, or employment of his means, !IS to leave 
him at the mercy of the invpntor ur to compel him to 
pay an exorhitant royalty, when t.he patent is reissue-d 
with a broader claim. In my opinion it would be a 
judicious amendment of the law aUll wonld prove an 
effective safegnard to the rights of innocent parties, if 
the privilege of reissuing a patent. ill such terms as to 
broaden the claim were restricted to the tirst two 
years of the life of a patent, bern'lng reis�ues tor other 
purposes to be granted at. auy tinw, as at present. 

The act of 1801 allowed applicants to pay It portion 
of the fee required for the iSSllll of a p!ltent at the 
time of making application, ant! the remaind!'r at the 
convenience of the inventor whenever he might de
sire the patent to be engrossed. As it was fonnd that. 
many patents were allowed to lie iUlklinilely, it. was 
further provided in 1803, that if the final fee were not 
paid within six months after the palent was passed aud 
allowed, the Invention should become public property 
as aO"alnst the applicant. In 1865 it wa� further euact
ell that any per�on who fails to pay the tin'll fee within 
the time limited, may make a new application for the 
same invention at any time within two years from the 
date of the allowance of the orig"inal applicatioll. L'n
der this Htate of the law, cascs have bel'n brollg-ht. to 
tlte attention of t he OllieI' ill which inn'ntors have beeu 
unable to pay the fce within six months or to tile a 
new application within two years from the date 01 the 
allowance of thei ... application by reason of absence 
from home in the service of the United States. 'fo con
fiscate tile property of an inventor became he has 
imperilled his life for the mkc of his cunntry, is so 
glaringly lIlljUSt tllat it needs but to be mentioned to 
secure the adoption ot a remedy. l would sug-gest 
that whenever it be made to appear to the satistiLC
tion orthis Otlice, that a failure to pay this final tee, 
or to renew an aoplication within the time limited by 
law, has been due to the absellce of the inventor from 
home on tluty in the army or navy anhe United States, 
the forfeitnre shall be set aside and the \Iatcnt ismed.  

The labor of the Otlice is much increasell on ac
count of the delay Which has recently attendel! the 
publication of the annual reports, and the value of .the 
reports to the public is much d iminishcl! by the . late 
day at which they make their appellrance. The heavy 
pressure upon the public printing omce, occaSioned by 
the increased business of all the executive llepartments 
growing out of the war which has now been hapril; terminated, has been one cause of the delay; and irthls 
were all, it would not be expected that this Oll:lce 
should complain. But the most serions oiJstruction to 
Illl early issue is found in the state of the law, ofl'ather, 
I might say, in the absence of IIny law on the subject. 
Although it has long- been the seWed practice of lhe 
Government to publish the list ot patent.s with the illus· 
trations, therc is no law aut.horizing" slIch publication 
except as the printing- of each report is ordered after 
the same is submitted to Congress . Home time must 
then elapse before a contract can be made with the en
gravers, and it is usually April or May belore the en
graving can be commenced upon the patents of the 
previous year. It is worthy of consil!eration whether 
authority might not be given in udvancl' for the .. repa· 
ration of the plates, so that the drawings could be 
placed in the hand� oft he eng-m vers as soon as the pa
tents are issued. am! the whole work be prepared for 
the printer immediately aller the close of the year. 
The number of copies to be printed might be deter· 
mined by order of either Hou�e of Congress after the 
report is submitted in the same manner as now. If this 
course be adopted the public will be placed in posses· 
sion of the information nearly, if not quite, a year ear
lier than they can under the present system, and the 
charge upon the Treasury will be in no measure in
creased. 

Concurrent with the establishment of this Office was 
the adoption of the policy of disposing of the models 
illustratlve ofinventions in such !t manner as should be 
conducive to a beneficial and favorable display thereof, 
the'rooms in which theywere arranged to be kept open 
during suitable hours for public inspection. The act 
also contemplated the exhibition of specimens of un
patented manufactures and works of art. The thirty 
years which have succeeded have seen t.he ((('rill thus 
\)llmtl'd cxpanr! into raag"niticcnt IIl'Opol"l',lnS, lIUtil the 
saloons (In the uppcr HOllr of t.he Patl'nt OtJice arc now 
among the chief public att;ract.ion� of t hl' Hl'at of (lov· 
emment, and thl"Onged daily by viHitor� from all parts 
of the country as well as froll! beyol1l1 thc ocean. 
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