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It is established knowledgethat the eleyation 
Of theheel ofthe humanfoot WithreSpect t0the 
toes ofthe foot,whichistosay,thatthevertical 
distance of the lowermost point of the heelabove 
the horizontal plane of the lowermost p0int in 
the balofthe footvariesgreaty,Thisrequires 
Correspondingly higher Or lower arch C0nStruC? 
tion of the shoe,ifthe footisto be maintained 
inits natural condition,instead of becoming 
OyerStrainedand diSt0rted fromitS natUral form 
in consequence of unnaturalconfinement in a 
Shoe? 
ThisinVention pertainsto amethodfor deter 

miningthe naturalheeldisposition of eVeryfoot, 
Whereby to be able to establish?the neceSSary 
hejght of the properarch,foreachshoe.?The 
method ConsistSinmeaSUringthe maximum Ver 
tical dimension Gfa,path traVeled by the heel 
with the_Commencing pointinthe b0ttom ofthe 
heelasthe Upperend ofthepathWhile thefoot 
jsm8intained hangingfrOm thelegina p0sition 
0frest,the distanceto be meaSUred,8s thefreely 
hangingfCotiscaused to desCend,being deter? 
mined bythe time required untithe Sole ofthe 
front of the foot orthe ball.ofthe foot Contacts 
alevel Surface Which ?he foot has been CaUsed to 
approach? - ? 

The meth0d may be performed in a Simple 
manner by Causing the bottom of the heelfirst 
toengagethetOp0f8,plUngerm0yablethrOUgha 
treadsurfacewhichthefootisapproachingand 
Which plungernormallyprojectsadistanceequal 
to orsomewhatgreaterthan the maximum dif 
ference in elevation betWeen the heeland ball 

5 of a,foot When theleg hangs freely,and then 
continuing depression ofthe foot untilthe bal 
of the foot justencounters.thetreadsurface 
wherebythemeasure of downwardtravelofthe 
heelwildeterminetheactualdferenceineleva 
tionbetweenthe bottem ofthe heelandthe bal 
of the foot When the leg hangs freely,Com 
parativelysimplemechanismisrequiredforthus 
rapidiydeterminingthevertically ofset relation 
shipbetweentheheeiandthebai ofthe footor 
greaterelevationoftheheelbottomthanthebal 
ofthefootwhentheleg hangsfreely?The mech? 
anism may additionaly Comprise a?reactive 
nountingforthe pHnger,anindicating device 
operated bythe plunger,andother dispensable 
detaisof COnStruction to belater deSCribed? 
Itistobeunderstoodthatthe drawingmerely 

exemplifesonefeasible mechanicalembodiment 
subject to modification Of equiyalent parts or 0f 
theirinteractingrektionshipand function.? 

??Advertingtothe drawing:?? 

(CI,33?3) 
Fig,1is avertica11ongitudinalsection ofthe 

apparatUS? 
?g?2isaCrOSSSection takenon line II?II of 

Fig?1? - 

Fig,3is a h0rizontal Sectional View with the 
COVerremoved? 
Fig,4 is 8,Vertical Section On line TV?TV of 

?g,2, 
Fig,5 is a,Side elevation on a smailer scale 

ShOWinga human foot restingthereontoindicate 
the intended application? 
A box f has projecting Up through its cover 

nearone endapiunger2 whichinteriorly ofthe 
box is designed aS 8,rack 3,and the latter is 
?nGU?ted for Verticaly slidable movement in a 
bracket 4,Therack3meshes withagear5and 
their engagement is maiatained bythe presSure 
Ofarolleró mountedinanysuitablemanner on 
apin 5d?Thegear5isoperativey mountedina 
hOusing5d Whichmaybeintegralwith thebrack 
et 4?The gear 5is fixedy Carriedon ashaft T 
in Whichtheinnerend ofaspiralspring8issitU 
8ted where8S the OUter end of the Spring 8 is 
Suitably SeCured to the hoUSing5a,A pointer 9 
is frictionally engaged by an actuatingarm 10 
both of Which travel around a dial # anda 
sleeve 2,ikewise carried bythe bracket 4,is proyidedasabearingfortheshaft?,Thepoint 
er 9 islooSely mOUntedOn the sleeve?20Utwardly 
of that side of the box where the dial 11 is, 
Whereasthe actuatingarm 0 is fixedtothe Out 
er extrenaity of theShaft ??Under theinfluence 
ofthe 8piralspring8 the plunger 2is normaly 
heldinits protracted position as illustrated in 
Fig.1andin whichpositionit projectsa distance 
equalto Orgreater than the maximum measur 
8ble distance,0rin Other WOrds,the maximum 
expectablemeasure0f0fSetrektionship,betWeen 
the b0ttom Of a hUman heeland the,ball of the 
Same foot,Thetop of the boxatits otherend 
Carries 8 tread plate 3 artiCUlated interiorly of 
the b0X With alever mechanism f4 haVing tWo 
fixed piVots ?”and Whichis ConstrUCtedaCCord? 
ingto the wel-known System of decimal weigh? 
ing SC8les,t0 permit 8 depression 0f the tread 
plate 13 parallellytoitSelf,A helicalspring 15 
Servesto eStabish equibriumanditstension is 
SUbject t08djustment,?xtendedfrom the leyer 
meChanism 14is a,ContaCt lever16Whichis de 
Signed to Swing about the fixed point 16”and 
8daptedt0C00perate With8COntaCt point 1TCar? 
ried bythe Wal Of the b0X,?ig,1illUstratesin 
dotand dashlinesanaltered(slightlydepressed) 
position Of ?he tread plate 13 and of the lever 
mechanism 14 and of the ConSequential rocked 
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?0sition of the COntact lever 16in Whichitster? 
?minUS is in engagement With the ContaCt point 
f,WhereUp0nanelectrical CirCuit(SeeWireleads 
in Fig,1) beCOmes ClOSed to energize eitheran 
Optical Oran aCOUSticalSignal? 
In Operation,the perSon whosefootSolecontour 

is?eing determinedSeatShimSelfadjacent t0the 
apparatUS and While his f00t is in a Completely 
relaxed p08ition With reSpect t0 his leg he brings 
the bottom of hisheelintocontact with thetop of 
the prOtruding plUnger 2,MeanWhile the front 
Of the foot is Still SUSpended freely in the air a, 
distanceabove the plate f3 accordingto the Con 
Struction of the particular foot,The plunger2 
beCOmes depressed Upon a,gentle descent of the 
?oot thereagainSt,WithoUt any muSCUlar play, 
Untithe ball of the foot orthe UnderSUrfaCe of 
thefront ofthefootjusttouchestheplate 3?As 
rnaybe obSerVedin ?g.5the direct line from the 

? heel b0ttOmtO the ball Of thefoot Withendeter? 
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minethe hypotenuse oftherightangletriangleA, 
Shown hatched,to Supplythe needed factorsfor 
the desired meaSUrement,The light pressure 
which the foot exerts on the plate #3suficiently 
displacestheievermechanism 4inordertocause 
theSwingingleVer 6to makethe Contactforfur 
?ishing the Signal,Thereafterthe foot may be 
rem0yed,AS the piUnger 2is Caused to descend 
therack3Willturn thegear 5against theaction 
OftheSpiralSpring8andCOnSequentlytheshaft ? 
isalSO turnedin Unison Causingtheactuatingarm 
? to Swing through an arc and to carry the 
pointer 3 alongWithit?Afterremovalofthefoot 
frOmthe plunger2thespiralSpring$Willrestore 
ittoitSprojectingposition ofrestaslimitedbythe 
colar shown betweenitandtherack3in Fig,1, 
AS the shaft ? thereby becomes rotatedin the 
Opposite direction,it wilturn the actuatingarm 
? backtoits Original position,but the pointer 9 
remainsinitSdeSired?ointingpositionWhichmay 
be readandinterpreted from the dial 1?,after 
which the pointer3 maybe manualiyreturnedto 
itSCOmmencing position?ASSoonasthe plate?3 
beCOmes releaSed from foot pressure the lever 
rnechanism #? is restored toitsinitial position of 
rest Subject to theaction oftheSpring 5,where 
upontheapparatusis readjustedforsubsequent 
?e3SUrement? 
Theyieldingplate?3 maybe mountedinother 

WaySthan asexemplified Soast0 beadaptedfor 
Slightiy downWard movement,indeed,the mov 
ability of the plate #3 is not neceSSary,instead 
Oniy?aCilitates knowledge that Correct measure 
Ynent haS been COmpleted??fthe plate 3isfixed 

ö it maySatiSfactOrilybe determinedbyclose obSer? 
Vationat whattinethe ContaCt ofthefront ofthe 
foot with the plate ?? eStabishes the endof the 
neaSUring prOCedure? 
?Claim: 
??In a deViCefor determiningthe Verticaldis 

tance between the heel bottom of a,foot anda 
BOrizontal plane Which the bal of the foot Con 
tactswhenthelegisheldinnaturalhanging posi 

?tion.acasinghavhgaho?Zontaltopwal,aver 
7 ticaily movabie plunger slidably mounted within 
SaidCaSingand projecting normallywithitsupper 
enda predetermineddistanceabovesaidtopwall, 
?neanS Operatively Connected with theinner por 
tion OfSaid plungerforindicatingthedistancethe 
Said plunger is depreSSed bythe heel of a foot 
engagingthe Upper end of the piunger,meansfor 
returning Said plunger automatically to its nor? 
mal p0SitiOn When the heel disengages said 
plunger,8 hOrizontal plate mounted for limited 
VertiCal mOvement and located normaly aboye 

2,160,027 
Saidtopwalandabovethesaidhorizontalplane 
inap0Sition to beengaged bythe ballofthefoot 
Wh0Se heelengages Said plunger,8nd meansre? 
SponSiVet08 downward preSSure Up0n Said hori 
ZOntal platefor closinganelectric Contact Within 
SaidCaSing when Saidplateis depreSSedintoSaid 
h0rizOntalplane. 
2?Tna deVice fordeterminingthe verticaldis? · 

tance between the heel bottom of a foot and a 
hOrizontal plane which the bal of the foot Con? 
taCtSWhenthelegisheldinnatural hangingposi? 
tion,acasing havinga horizontaltop wall,aVer? 
tically movable plungerslidably mounted within 
Said CaSingandprojectingnormalywithitsupper 
enda predetermineddistanceaboveSaidtopWa?, 
means operativelyconnected with theinnerpor? 
tionof Saidplungerforindicatingthedistancethe 
Said plunger is depressed by the heel of a,foot 
engagingthe Upper endof the plunger,meansfor 
returningSaidplungerautomaticalytoitsnormal ° 
position whenthe heeldisengagessaidplunger,a 
horizontal plate mounted for limited vertical 
novement and located normallyabovesaidtop 
Wal and above the Said horizontal plane in a 
position to be engaged bythe ball of the foot 
whoSe heel engages Said plunger,Iinkage means 
pivotaly mounted within Said casing about two 
Spaced horizontalaxes and connected withsaid 
horizontalplateforSupportingthesameinahori 
Zonta position,Springmeansformaintainingsaid 
horizontalplateandlinkagemeansinequilibrium, 
and means responsive to a downward pressure 
UpOnSaid horizontalpiateforclosinganelectric 
Contact within Said casing when said plateis 
depreSSedintoSaidhorizonta1plane, 
3·Ina devicefordeterminingtheverticaldis 

tance betweenthe heel bottom of a,footanda 
horizontal plane whichthe bal1of thefoot con 
tactswhenthelegisheldinnatura1hanging ?0? 
sition,a casing having a horizontaltop wal, 
a Verticaly movable plungersidably mounted 
Within Said casingand projectingnormalywith 
its Upper end a predetermined distance above 
Saidtop Wal,means operatively connectedwith 
theinnerportion of Said phmgerforindicating 
the distancethe Said plungeris depressedbythe 
heel of a foot engaging the Upper end of the 
plunger,meansforreturningsaid plungerauto 
maticalyto its normal position when the heel 
disengages Said plunger,saidindicating means; 
inCluding a positively driven pointer movable 
OVer aScale on the outside of said casing,and 
a SeCOnd pointer which is engaged by said first 
mentioned pointer and is moved together with 
thesameinonedirection,butremainsstationary? 
when the Said first pointer during the return 
movement Of Said plunger movesintheopposite 
direction,a horizontal plate mountedforlimited 
Vertical movement and located normaly above 
SaidtopWalandabovethesaidhorizonta1planeá 
in a poSition to be engaged bythe ball of the 
foot WhoSeheelengages Saidplunger,andmeans 
reSponsive to a downward pressure upon said 
horizontal plate for Closing an electric contact 
within Saidcasing whenSaid plateis depressed 
intO Said horizontal plane? 
4·Ina devicefor determiningthevertica1dis 

tanCe betWeen the heel bottom of a,foot anda 
h0rizontal plane which the ball of thefoot con? 
tacts When the legis held in natural hanging 
P0sition,a Casing having a horizontaltop wal, 
a Verticaly movable plunger slidably mounted 
Within Said Casingand projectingnormallywith 
its upper end a predetermined distance above 
Saidtop wal,means operativey connectedwith 
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theinner portion of said plunger forindicating 
the distance the Said plunger is depressed by the 
heel of a foot engaging the Upper end of the 
plunger,meanS forreturning Said plunger auto 
maticaly to its normal position when the heel 
diSengages Said plunger,Said indicating meanS 
inCluding a,positiVely driVen pointer movable 
OVer a,SCale On the outside of Said CaSing,8nd 
a Second p0inter Which is engaged by Said first 
mentioned pointer and is moVed t0gether With 
the Samein onedirection,butremainsstationary 
When the Said first pointer during the return 
movement Of Said plunger movesinthe opposite 
direction,8 horizontalplate mounted for imited 
Vertical m0yement and 10cated normally above 
Saidtop Wallandab0Ve the Said horizontal plane 
in a p0sition t0 be engaged by the ball of the 
foot whoSe heel engages Said plunger,linkage 
means pivotally mounted Within Said casing 
about two spaced horizontalaxisand connected 
With Said horizontal piate for Supporting the 
Sameina horizontal position,Spring means for 
maintaining Said horizontal plate and linkage 
means in equilibrium,and means reSponsive to 
a downWard preSSure Upon Said horizontal plate 
for closing an eleCtric COntact Within Said cas 
ing when said plate is depressedintosaid hori 
Zontal plane? - 
5,Inadevice for determiningthe verticaldis 

tance between the heel bottom of a foot anda 
horizontal plane Which the bal of the foot Con 

3 
tacts When the leg is held in natural hanging 
position,a,casing having a horizontal top Wall 
and 8 Vertical Side Wall,a Vertically movable 
Plungerslidably mounted within Said casing and 
projectingnormally Withits Upper end8 prede 
termined distance ab0Ve Said top Wall,meanS 
operatiVely connected With the inner portion of 
Said plunger forindicating the distanCe the Said 
plungeris depressed bythe heel of afootengag 
ingthe Upper end of the phunger,meansforre 
turning Said plunger automatically to its nor? 
mal p0Sition When the heel disengages Said 
plunger,SaidindiCating meansincluding a p0Si 
tively driven pointer rotatable over a Scale on 
the other face of the Said Vertical side Wal of 
Said casing,andalooSelyrotatableSecond point? 
er C08xialy Which is engaged With Said first 
mentioned pointer and adapted to be engaged 
bythe latter t0be moVed together with thesame 
in one direction,Said Second pointer remaining 
Stationary Whenthe Saidfirst pointer duringthe? 
return movement of Said plunger moves in the 
Opposite direCtion,8,h0rizontal plate mounted 
for limited Vertical movement and located nor 
mally above Said top Wall and ab0ye the Said 
h0rizontal pianein a poSition to be engaged by 
Said plunger,8nd means reSponsive t0a down 
Ward preSSure UponSaid horizOntalplate for clos? 
ing an eleCtric COntact Within Said caSing When 
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SaidplateisdepressedintoSaidhorizontalplane,30 
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