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55?Valstoöhereby bondthe walstothearch nearthetopofthewalatitscenter,andtherro 

ency 
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To a/2Zohon,?77My CoTucern? 
Beit knownthatJ,DANTEL B·?UTEN,a citizen of the United States,residing at 

rib and preyent their crackingor breaking 
awayfrom the latter, 
The presentapplicatioyConstitutesa? 

Indianapolis,inthe County of Mariona?d vision of anapplicationfled by me onthe 
State of Indiana,have invented a certain 
new and useful Improvenent in Arches,of 
which thefolowingis aful,clear,Concise, 
andexact description,referencebeinghadto 
the acconpanying drawings,forningapart 
ofthisspecifcation? 
Myinvention?relatesto arches,Culverts, 

and?similar bridge structures which,8re 
commonly constructed of nasonry fron 
concrete,stone,brick,Cement,mortar,and 
othersimilar naterials;and the,invention hasforitsgeneralobject to provide_anin 
proved structure of this elass whighshal 
combine increased strength and eficiency 
With superior econoy of materials and 
labor ascompared with structures of this 
classnowingeneraluse. 

It has been heretofore proposed to rein 
force arch structures by tension members 
embeddedintheriborbarrelofthearchand 
passingalternateyfrom.sidetQsideofthe 
ibthroughthe portionsintension??have 
found thát in Sone arches in which this 
prinepleisappledwherethetensignmeg 
berslieclosetotheintradosn9tonyatthe 
crown butforaconsiderable distance down 
wardy oneitherside thereof,when strains 
areapplied normalytothearch.at andad 
jacenttothecrownthereissometimesatend 

on the part of the tension rods to 
breakthroughthe underlyingportion of the 
?ib,thusweakeningthe latter?ndputtingit 
indangerofbreakingthroughlongitudinaly 
ofthearch… 
My presentinventio?is desgned to pro? 

videaneanswherebythe benefcialefectof 
thetension rods may be preservedwithout 
subjectingthe_archtothe dangerabove re 
ferred to;and in its preferred form this 
meansconsistsofoneornorewiresorstraps 
embeddedinthe material ofthe arch ator 
nearthe crown,runningin the direction of 
the axis ofthe archthatis,transverselyto 
the span and tothe_maintension,menbers 
and woven back and.forth CrOSSwise of the 
material and beneath the tension nembers 
to bondthe materialsecureyintransverse 
direction,thesebondingmenbers,wherethe 
archisprovidedwith spandrelwals,beig 
preferaby e?tended,üpwardy into side 

17thdayof May,1902,SerialNo:107,812? 
An arch havingspandrelwals and CQ?? 

structedinaccordancewith my presentin 
ventionisilustratedin the accompanying 
drawing,wherein 
Figre 1isacrosssectionalviewthrough 

therib or barrel of the arch ? 
with the span,and Rig,2is &centralSec 
tionalview throughthe_arch body andits 
spandrelwalstransversely ofthespan? 

Referringtothe drawing,5designatesthe 
riborbarreland 6the spandrelwals of a 
typicalformofarch_constructed of Concrete 
orothermasonry,Intheribofthearchare 
embeddedaseries oftensionrods whichex 
tendinadirectiontransverseyofthe axisof 
thearch,theserodsyingelosetothe intra 
dos8tthecrownandforsomedist8ncedown wardyoneithersidethereof,asshownat7, 
thence passing_acrossto the outer wal as 
shown at8,andfolowingclosetothelatter 
down into the abutmepts as show? at 9, theserods,beingthus disposedintheten 
sionalregionsofthearch,servingtoprevent 
rupture ofthe latter at points oftensional 
strain, 
to the next adjacent tension region,these 
rods Crossthe Centralaxis ofthe archring, 
thatisthecurvedaxismidway betweenthe 
intradosandtheextradosofthearchandare 
thus bondedinto the material of the arch 
ringatthepoints8by theirownextensions? 
I have foundin_practice that wherethese 
rodsareextendedcontinuousyforaconsid 
erable distancethroughthetensionalregion 
attheintradosoneitherside ofthe Crown, whilelocalyefectivefortheirintended pur? 
pose,they nevertheless,tend to break the 
layerofconcrete beneath thematandadja 
cent tothe Crown awayfrom theremainder 
ofthearch body,8ndthuspermitthelatter 
tocrackatthe Crownandfail?Ihavefound 
thatthistendencymaybeefectualyguarded 
against byembeddinginthe materialofthe 
arch one.ormorestraps10whicharewoven 
backandforth betweentheinnerandouter 
sides,passingbeneath the.tension rods 7in 
the mannerclearlyshownin Fig,2,Where 
thearch hasspandrelwals,atensionrod11 
isembeddedin?the latter also,preferaby 

In passingfromonetensionregion·8 
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tension member? 

?s10arecarriedupintothe materialof 
the waland anchored around the tension 
rodsofthewalsinanysuitablemanner?An 
efectiveway ofdisposing_oftheend ofthe 
strapin_the spandrelwalis shown at the 
Pigh?in Fg.2vhereinthe strapisloopedor 
interlinkedat12with its end around the 
outermosttension rod7 andisthen Carried 
up and?aroundthe tension rod.119f the spandrelwalthestrap10extendinginthe 
direction ofthe axis ofthe archoverlapping 
itsuprightextensionat12,andSecureyan? 
chored bythelooppassingaroundthemain 

Acleary efective dispo 
sitionoftheendofthestrapisshown atthe 
left ofthesame fgure wherein thestrapis 
carried upwardy andoverthe tension rod 
11 and then brought down,and anchored 
around the outermost tension rod 7,as 
shown at 13,This arrangement,prevents 
failure ofthe arch bythe longitudinalsplit 
tingaway oftheportion carryingthe span? 
drelwal?or bythetendency ofthespandrel 
walitseftooverturn duetothepressure of 
earthfilingorothermaterialorloadingback 
ofit andthestraps10,8salreadyindicated, 
servetoefectiveybondthematerialbothin 
thedirectionoftheaxisofthearchandtrans 
versey ofthematerialofits ribaganst the 
tendency ofthespandrelwalto breakaway 
under the earth pressure,and against the 
tendency ofthetensionrodstosplittherib 
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longitudinaly. ?? 
Iclaim:? · ? · 

1·An 8rchsupported o?abutments,o? 
piers,having tension members?embedded 
nearits concave surface,and othertension memberspassingbackandforththroughthe 
materialof the arch and between the frst 
mentionedtension membersandtheadjacent 
surface,substantialyas described,.? 

2. Anarch of Concrete orsimilarmaterial 
with asingleseries oftension membersem 
beddedandpassingthroughaltheregionsof 
tension,and other reinforcing members 
bondingthetension membersintothe body 
ofthearch,substantialyasdescribed? 

3. An 8rch?having a spandrel wal and 
strapsembeddedin?herib ofthe arch and 
extendedintosaid walto bond the walto 
the body of the arch,substantialy as de 
scribed? 
4?Anarch havingspandrelwalsandten 

sion-rodsembeddedinboth the body ofthe 
archandthe wals,and strapswoven back 
and forth between the extrados andintra 
dos ofthe body and beneath saidtension 
rods and at theirends extendingintosaid 
walsand anchoredtothetension-rods ofthe 
latter,substantialyas described? 
5,In8concretebridge,&spandrel,raing 

orretainingwal reinforced with alongitu 
dinal member embedded and.with upright 
membersembedded nearbothfaces? 

853,203 

borderedbya concretewal,alongitudinal 
reinforcingmenberembeddedin the wal, 
and_transverse reinforcing menbers em 
beddedin?the wa? and extendinginto the 
bridge undertheroadway, 
7.Abridge ofConereteorsimilarmaterial, 

withreinforging memberstransversetothe 
roadway andextendingupwardinto awal 
orspandrelnearitsbackface? - 
8 A Concretebridge consisting of afoor 

withwalsateachsideandreinforcingmem 
bersembeddedtransversely of the foorand 
extendingupwardintothewals? 
,9.Abridge of concrete orsimijarmaterial 

with reinforcing membersembedded trans 
versetotheroadway,in Combinationwith a 
wal.or spandre with upright reinforcing 
membersembedded? 
10?A bridge of Concrete orsimilar mate 

rial with reinforcing members embedded 
transverse to the roadway and extending 
upwardintoawalorspandrel, 
11,Abridge of ConCrete orsimilar mate 

rial with reinforcing members embedded 
transversetotheroadway,9verlappingother 
reinforcing membersembedded fawalor 
railing, - 
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12. Aconcretearchwithreinforcingmem-“ 
berstransversetothe axisand_passingnear, 
intrados and nearextradosandother mem 
bers extendingin the direction of the 8xis 
ofthearch8nd9verlappinguprghtmembers 
embedded?in the Spandrel,which in?turn 
overlap&longitudinalmemberembeddedin 
thespandrel, 
13?An arch??nd spandrel?with tension 

membersembeddedinthe arch andextend 
ingintothe spandrel8ndattaghed tolongi 
tudinal members,in the spandrel,substan 
tialyasdescribed? - 
·14?Aconcretearchwithreinforcingmem 
berstransversetothe axis and passingnear 
intrados,and near extrados,and other re 
inforcingmembersextendinginthe direction 
ofthe axisofthe arehandoverlapping?p 
rightmembersembeddedinthespandrel, 

15.AConcretearchandspandrelwalwith 
alongitudnalmenberandatransversemem 
berembeddedin thespandreland overlap 
ping,and a menberembeddedin the arch 
inthegeneraldirection ofitsaxis? - 
16,A concrete arch with embedded,ten? 

sion memberspassingneartheintradosand 
othertransversereinforcingmemberspassing 
neartheintradosandextendingtowardthe 
extradosand anchoredin the Concrete with 
outattachment toothernembers. 
17.AConcretearchwithrodsorbarsem 

bedded crossingthe centralaxisofthearch 
ringand9therrods orbarspassingcloseto 
theintradosadjacent to the aforesaid rods 
or bars and extending away from the in 
trados. - 

18. Aconcretearchwithrodsorbarsem 
65 6,Aconcrete bridge having?roadway beddedtransversetothe axis and crossing 
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thecentralaxis ofthe arch_ring,and longi? tudinalrodsorbarspassingbetweenthesaid 
rodsorbarsandtheintrados? 19.Aconcretearchhavingembeddedtwo 

5tension members transverse to eachother andeach Crossingfromneartheintradosto 
neartheextradosofthearch… 
20.Aconcretearchwithrodsorbarsem 

beddedcrossingthecentralaxis ofthearch 
1oringandothersimilarrodsorbarstransverse 

thereto? - 

21,An arched structure of Concrete or 
similarmaterialwithwalstransversetothe 
axis ofthe arch and bondedtothe arch by? 

Vitnesses: 
B.C. RrNEHART, 
A.C.BRowN? 

DANTEL B. LUTEN? 

8 

reinforcing members embeddedin_the arch r5 
in adirectiontransversetothewals. 

22. Acurvedstructuraimemberwithten 
sion membersembeddedpassingfronsidet9 
side ofthestructuralmemberin1ongitudinal 
andtransversedirections, 
Signed by me at Indianapolis,County of 

Marion,State of ndiana,inthepresence of 
twowitnesses, 


