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UNITED STATEs PATENT oFFIcE 
SidneyY.White,Wimette,II,assignorto Victor 
S?Johnson,Chicago,II:Alex Thomsonad? 
ministrator ofsaidVictorS.Johnson,deceased 

Originalapplication November 6,1942,SerialNo… 
464,812? 
1944,SerialNo.538.347 

(Cl,250?16) 7Claims? 

ThisinVention relates t0 radio tuaing means 
including a,tuning or COntrol member,8,driVe 
member,andintermediate movement transmit 
ting me8hS? 

It is,an important object Of the inventiont0 
provide in radio apparatus a tuning inductor 
haVingrelativey moyableelementscOmprisinga 
coilanda,cooperatinginductance changingcore, 
8,panel,SUpp0rting meanS 8t the re81 gf?the 
Danelto Supp0rt one of the inductorelements 
at a distance behindthe panel,drive meansex? 
tending rearwardy from the panel connegting 
tothe otherinductorelement toadjustits po 
SitionwithreferenCet0the firSt,the materialor 
materials C0mp0Sing Said SUpp0rting meansand 
drive means beingSuch that Changesin position 
0f any Substantialamount of one inductorele 
ment WithreferenCetOthe other element dUeto 
changes in temperature of the apparatus are 
prevented? - 

AfUrtherobject of theinVentionist0 proyide 
8,radiotuning meanSfortUninga radi0CirCuit 
overanextendedrange offrequencies Whichin 
cludes,in combination,frequency determining 
elementS,aCOntrolmemberacting0n Oneof Said 
elementstotunethe circuit,acam proVidedWith 
aplurality of stepsarrangedtoadvancethe con? 
trol member t03,plurality of diferent p0sitions 
Within its range of adjuStment in response-to 
the movement of the Cam,anda,fine pitch ad 
justingSCrewinengagement With the Cam and 
arrangedtomovethe controlmemberbysmal 
amounts from any position determined bythe 
cam,withintherange of adjustmentof thead 
justingSCreW? 

It isa,further object 0fthe inVentionto pro 
Vide,in Combination,a,radio ChaSSis haVing a 
movable Control member,reSilient means ar 
rangedtosupport the chassis With limited free 
dom of moVement in all directionsincluding a 
rotatable member,a,drive Connection between 
the rotatable member and Said mOVable Control 
member,anda,Control knOb C0nnectedt0 rot8te 
the rotatable member? 
Otherobjectsandadvantageswilhereinafter 

8ppear? - 

The present application is a division of my 
Dending application Serial No.,464.812,fled 
November 6,1942,for Device for adjusting or 
tUningto close limitS, - - - 

No claimis made hereint0the detailSOf Struc 
ture of the Cam per Se,nor toitSCOmbination 
broady with a,member operatedby it. Claims? 
ofthischaracterareincludedin my parentap 
pication,referredt08b0ye, - ,w 
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Divided and this appication Jüne2, 

For a,better underStanding of the inVention, 
referenceis madetothe folowing description 
taken in connection With the aCCompanying 
drawings,in Which: - 
Pig.1isafrontyiewofaradotunerembody 

ingtheinvention; 
Fig,2is.a,VerticalSectional View Of the tuner 

of Rig,1taken onthe line 2?2 thereof; 
Fig.3isa,View partly in Section showingthe 

driving connectionsto the adjusting Screw of 
the tunerdiSaSSembled; 
Fig.4 is a horiz0ntal Sectional VieW of the 

tunerof Fig.ltaken ontheline???thereof; 
Fig,5isa frontyiew with portionscut away 

Showingthedrive camofthetuner; 
?ig.6isa vertical Sectionalview of the cam 

shownin Fig.5takenontheline6?6thereof; 
Fig.7is afront View,Showing onanenlarged 

Scale,0ne of the Cam adjusting blocks and its 
retainingspring; - 

FigS.8and 9Show modifiedforms of camad 
justing blocks withtheirretainingsprings; 
Fig,10isaside View ofthe drive Cam-Ofthe 

tuner Showing also the ends of the adjusting 
Screwandthetunerpushrod; 
Fig.11isarearyiew ofthecamshownin Fig. 

10alsoshowingthe end of thetuner push rod 
operatedbythecam; 
Fig.12isaneniargedfragmentaryview party 

in Sectionshowingtheadjustingscrew,a portion 
ofthecamandthecooperatingend ofthepush 
rod with the Cam at an intermediate position 
?yetweentwotunersetting positionsthereof; 
Fig,13isa verticalSection of the adjusting 

SCrew of Fig.12taken onthe1ine 13?f3thereof; 
Fig.14isaviewofaciampingringforanut 

OftheadjustingSCrewshowingitsellipticalshape 
beforebeingplacedin position; 
Fig,15isa.frontviewshowingthe frontend 

ofthetunerpushrod; Fig,16isaverticalsectiononanenlargedscale 
taken ontheline f6?16 of Fig.4showing por? 
tions of the driving connectionsto the tuner 
adjustingscrew; - 
Fig.17isaverticalsectiononanenlargedscale 

takenon.thelne f7?17ofFig.4showingpor tionsofthedrivingconnectionstothecam; 
Fig?18isaverticalsectiononanenlargedscale 

taken on the line f8?f8 of Fig.4showing the 
resilientsupportingmeansfortherearendofthe 
tunerchassis;and ? · 

Fig.19is arear Viewof the Continuousdial of 
thetuner&nditsaSS0diated parts,with the dial 
adjustedtoitsZero position? 
ReferringtoFigs,1,2and4,theinventionis 



2 
Shown in COnnection witharadiotuner adapted 
to betunedto ultra-highfrequencies ofthe order 
0f l00t0125megaCycles,ThetUnerisespecially 
adaptedformobileuSe Whereitmay besubjected 
toshocksandjarscaused byrough handingand 
t0 extremeChangesintemperatureand hUmidity, 
thetuner beingconstructedSothatsuchchanges 
have no efect onitstuning,The chaSsis #0 of 

5 

thetUner Comprisesan oscillatortube41(see Fig? 
4)prowided withatunabletank circuit f2 com? 
prisinga coil 13formed of SilVer ribbon and a 
condenser 14 of fixed capacity whoseends are 
connectedacrosstheends of coilf3. Coi113is 
Woundina helicalgrooveformedina Cylindrical 
tube450fceramic materialWhichisfusedto and 
Supported by arectangular block 16also of ce? 
ramic material?Theends of Coi113are Soldered 
to a pair of silver blocks 17 which are SeCured 
tothesupporting block16bytheScrews 18Which 
alsoserve astheterminals of thereSonant Cir? 
Cuit?The block 16isclamped betWeenthe Upper 
andlower Walls 19?200f a,generally UShaped 
die casting21 which extends from therear Wall 
22 of a closed casing23,Theside wals24—25 
(Fig.4)of casing23aresecured byanySuitable 
means(notshown)tothefront wall260fchaSSis 
10?The circuit 12istuned by means of a,Cylin? 
dricalpowderediron core27 whichismountedOn 
apushrod28,the portion29 ofrod28On which 
the core 27 ismounted being of inSUlation ma 
terial,asshown?Pushrod28isguidedin Open? 
ings30and31 provided,respectively,inthe Wall 
22andthe rear wal32 of the die Casting21? 
Pushrod28isbiasedforwardlywithaforcepref? 
erably ofa poundor more,bymeans0faSpring 
33(Fig?4)whose rear end is connected to a 
plunger34slidableinacylindricalbore35formed 
inthe casting21,theplunger34 havingreadily 
separable connection with the rear end of the 
rod28bya,bar36whichissecuredtotheend of 
plunger34 byascrew37?Thetension of spring 
33 may be regulated by means of arod38 to 
which the frontend of the springis Connected, 
and whichis clampedin positioninthe b0re35 
byascrew39?To preventrotation of push rod 
23 duringits longitudinaladjustment,itis pr0? 
vided along oneside thereof nearits front end 
Withagroove 40(see Figs.4and12)in WhiCha 
bal141isseated,theballbeingcarriedbyabush? 
ing42andbiasedinwardly bya Spring43?The 
bushing42issecuredtotherear wal220fcasing 
23 bythescrews 44andis provided With a,bore 
30d whichassistsbore30insupportingandguid? 
ingthe pushrod28 duringits Iongitudinalad 
justment? 

Referringto Figs?1,4 and 10,the front end 
of pushrod28engagesafloating Cam CWhichis 
mountedforbothrotationand10ngitudinalmOVe? 
ment,the cambeingrotated byagear 45 which 
is driven by a meshinggear 46 the latter gear 
beingdriven byatuning knob 47through con? 
nectionsto be1ater described,Rotation of the 
cam C bythe knob47 andgear 45Servestorap? 
idlytunetheresonant circuit12instepSthrough 
a1argerange offrequenciesinamannerto be 
1aterdescribed?ThecamCisalsoadaptedto be 
movedbodiyinarearwarddirectiontotunecir? 
Cuit 12through a Smaller range Of frequencieS 
bymeans ofanadjustingSCrew 480ffne pitch 
as,forexample,75threadsperinch,Screw48 
maybesuitabymade of Monelmetal,andatits 
rearendrigidly hassecuredthereto a button49 
oftough steelsuchas Ohio Airdy(See Fig,12)… 
Button 49 hasa conicalshapedintermediatepor? 
tion 50 and terminatesin atip 5f of reduced 
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2,399,704 
diameter,the rear end of tip 51 beinggroundto 
haVe asmo0th Spherical CurVature asindicated 
at 52,a Suitableradius of such curvature being 
about5inches? 
FOr a,m0re detailed deScription of step Cam C 

reference ismade t0?gs.5,6and7Whereinitis 
Sh0Wnascomprisinga disc Shaped Cam member 
53 Which is preferably formedas a die casting 
of aluminum alloy having a Composition of ap 
proximately 4% Copper,6% SilicOn and 90% 
aluminum?Therear face0f Cam disC53is pro 
Vided With 24 Steps of increasing thickneSS,a 
hardenedsteel ball54 beingsecuredin each step 
ina,manner deScribedin the aboVe notedappli 
cation?The balsare of thesame diameter and 
areal disp0Sedat thesameradiusfromthe Cen? 
ter Of Cam disc53,the bearingface0f eaCh ball 
beingelevated exactly.010inchaboVethat of the 
next adjacent ball?Asthe Cam is rotated,the 
ballsarearranged tocome successiVelyinto en 
gagement with spacedapart Surfaces55formed 
onthe endof pushrod28(see Figs?10and12), 
-adeeper horizontalslot 56 beingformed betWeen 
thesurfaces55Sothat the high point Of the bal 
is clear of the push rod?Vertical cuts 57 are 
madeinthe end of thepush rodat each Side Of 
the surfaces 55,so that both of these Surfaces 
are of the Same length to permit of their being 
conVeniently lap finished simultaheOUSly t0 a 
smoothfinish,theradius of Curvature of Whichis 
thesame asthat the balls54,FrOm the Upper 
surface 55thetop of the push rod tapersgrad? 
ualy rearwardy asindicatedat 58,FigS?10,12 
and15?Bythisconstruction the poSition of the 
Push rodat each Setting of the camis not de? 
termined by the high point of the bal,Which 
tendstowearawaymorerapidythanother por? 
tions thereof,but by loWer ZOnes on the ball 
Which h8VelineengagementWith theCUrVedSUr? 
faces55,The ConstructionalsooperatesSubStan 
tialythe same in either direction so that the 
amount of torque required to be applied to the 
tuningknob4T(Fig,4)issubstantialythe Same 
whether the push rod 28 ist0 be Stepped for? 
WardlyorrearWardlybythecam? 
Cam disc53ismountedforrotation andlongi 

tudinal movement on a,horizOntal Spindle 59 
whoserear endis Securedina,bOre 60 prOVided 
inthe vertical Wall22(Fig,6),theSpindle being 
secured by havingits end riveted OVer,asindi? 
catedat 61,Athreadedscrew 62pasSesthrOUgh 
anopening63 providedat the Center of Cam diSC 
53,thefrontend of screw 62 havingan enlarged 
cyindricalhead64whichisprovidedwithaShort 
shoulder 65whichengagesthe frontface ofgear 
45?A member 66formedofreSilient materialaS, 
forexample,PhosphorbronZeisdispoSed between 
gear 45and a,forwardy extending Shoulder 6T 
Drovidedatthe center of cam disC 53?The SeV? 
eral parts comprising the Cam are SeCUred t0? 
getherbyapin68dandanut68whichisthreaded 
ontherearendofscrew 62?Aplurality Ofradia 
sits69areformedin member 66 which define a 
series ofradialy extending Springfingers T0,the 
outer end of each finger being provided with a 
shortlug71?The front face0feaChSpringfinger 
nearthe outerendthereofisCutawayto forma 
taperedsurface T2 whichis deepeStatthe Outer 
end of the finger,asindicatedat T3,8nd mergeS 
withthe frontsurface of thefingerinthe CUrVe 
T4(Fig.5). 
MeansisprovidedforadjustingthethickneSSOf 

cam Cat theregion of each bal 54,Forthis 
purposethe frontsurface of Cam diSC 53is pro? 
wided with a plurality of radialy extending 





4 
Forindicatingthetuning of circuit 42andthe 

setting of core 2T as determined bythe rotation 
of knob 47,gear 88drivesa Bakelitegear wheel 
121(See Figs,l and 4)to Whose front face is 
Secured by pins f22 a,thin metallic disc f23? 
Bisc 123carriesnearitsouterperipherya Bake? 
iitering124WhosefrOnt faCe ConStitutesagrad 
uated dial f25,the graduations being discon 
tinuOUSand Shown aSextending from l00 t0124 
megaCycleS,See Fig?1?These gradUations ap? 
pearbehindaglass 126Set in a,Window Opening 
12T providedin front panel 103,8Suitableindex 
mark 128 being proVided on panel103,At their 
centersgear wheel f21 and disc f23aresecured 
to a hub 129 whichismountedforfreerotatipn? 
on the peripheralSurface of therearend portion 
of a hollow outboard bearingmember 131. Bear? 
ing member 13f is Securedin fixed position on 
thechaSSisWall26byaretainingcolarf32Which 
extendsinwardlyandoverlies an outwardy pro 
jecting flange 133 formed at the rear end of 
member f31?Colar 132 is Secured in position 
On Wal 26 by any Suitable means,as by the 
SCreWs f34,The rotation Of the Cam Cand the 
dial 125 are limited to leSS than One reyolution? 
by tWoStopS 130 on the gear 12f Which engage 
Withapinf30dfixedontheplate26.? 

Referringto Figs.4,12and13,adjustingscrew 
48isSupp0rtedforrotationina hollowsupport 
ingnut 135Whichis providedwithan outwardy 
extending flange f36through Which paSSSecur? 
ing Screws 137 Which Secure the nut to the Ver 
tical Wal26,Throughoutits Centerportionnut 
135isCutawayasindicatedat 138,to provide a 
clearance Space betWeen the center portion of 
adjuStingSCreW 488nd the Center portion 0f the 
nut?The frOnt andrear end p0rtions f39 and 
140 of the nut areinteriorlythreaded to receive 
the SCreW 48andat the bottom each of the end 
p0rtions 139?#40 is cut Vertically as indicated 
at f4f,Fig,13,and is also cut verticallyin a 
direction normaltothe axis ofscrew 48atadis 
tanCe frOm the end of the nut as indicated at 
142,Twothreaded loadingfingers 143and144 
are thus formed which may be forced slightly°4? 
inwardlytoloadthe screw 48andeliminate the 
majorportion ofthe backlash betweenthescrew 
and nut,?aChend p0rtion 439 and 140 0f the 
nut hasitS Outer SurfaCe Cut aWay t0 receiVea 
pair Of Clamping Collars 145?146 
Slightlyellipticalin Shape before being placedin 
poSition on the nut portions 139 and 140,the 
eCCentricity of the members 145?f46 being 
Shown Onan exaggeratedSCalein Fig.14in Which 
the dot 8nd dash line repreSents a circle? 
Clamp member f45 and f46 is provided with a 
pair of Shallow bOres 14T adapted toreceive the 
end Of a,Spanner Wrench used forrotatingthe 
Clamp to biaS its loading finger 143?f44 into 
firm engagement With the threads of Screw 48. 
?t will also be understoodthat any wear of the 
threads Of Screw 48reSultingfrom the Continued 
use of the device may betaken up by slighty 
rotatingthe clampingcollars145and 146 onthe 
nut,The illuStrated means for Supporting the 
adjuStingSCrew by nut p0rtionSWhichengagethe 
threads of the Screw at spaced apart regions 
there0fprovidesagainst anysidewise,Verticalor 
endWiSe undesired motion of the Screw in the 
nut S0that Only the desired longitudinal move? 
ment of the ScreW due t0its rotationissecured, 
ScreW 48 isrotated by means of ashort shaft 

148Whoserearendextendsinto a bore f49 pro 
Vided in the SCreWandis 8,driVeft in the bore 
(see Figs,4 and 12),Shaft 148isfirmysup 
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2.399,704 
portedforrotationin aforwardlyprojectinghub 
150 formed on the outboardbearing member f31 
and whichisconnectedthereto byaradialfange 
151,Thefront end ofshaft 148(see FigS,38nd 
4)isthreaded asat 452,andis proVided With a 
thin10ngitudinally extendingslot 153,a,nut 154 
being ScreWed On t0 the threaded end p0rtiOn 
there0f,Nut 154engages the frontend Of athin 
fat key f55WhoSeinnerend156 becomesseated 
against the rear Wall 157 of the Slot 53?The 
Outer ends #5T Of the key are dispoSedin anar 
rowslot 158formedin the frontend of a,rotat 
able hollow cup member 159 Whichissupported 
?forrotation on the supportinghub 150,Cup159 
hassecuredtoitsouter peripheryathincircular 
diSC 16ü WhoSe front Surface Constitutes 8,grad 
uateddial f61Wh0SegraduationSare COntinuous 
and disposed closely adjacent to those of the 
dial 125 andappear through a Circumferentially 
extendingp0rtion 1620fthe WindoWopening12T 

AnindeXmark f63isformed Onthe 
panel103adjacenttothegraduationsof dial161, 
The hollow cUp f59 isrotatedbymeansofarub 
bersupporting collar 164 whichis provided with 
a,pair Of holes f65 into Which extenda,pair of 
forWardy projecting pins f66 Whichare carried 
by thecup 159,The front end f67 of Cup 159is 
reduced in diameter to proVide a,Shoulder 168 
Whichengagestherearface of rubber collar 164, 
8S sh0Wn in Fig,4,Rubber colar 164isseated 
ina hollOW retaining Cup f69 Whichis rotatable 
ina,bore 170providedinthe front pane1103,the 
cup f69 havingatitsend an outwardyturned 
flange f7 Which engages the rear face of the 
panel,The CUp f69 isinturn rotated byatun 
ing knob fT2 whichissecured tothe cup bya 
Set SCreW 1T3,the rear face fT40fthe knob 172 
being diSp0Sed againSt the front Surface of the 
verticalpanel493,asshownin Fig.4? 
The front face of rubber collar 164 near its 

periphery bearsagainst a,shoulder 175 provided 
On theretaining cup 169,Therubbersupporting 
COllars f00 and f64thus provide means forre 
SilientySuppOrtingthefront portion oftheradio 
ChaSSis f0 at Spaced apart regionsthereof with 
limited freedom of movement in ail directions 
Withinthe CaSing ió4whiletherubber colar f15 
SimilarlySUpp0rtStherear portion of the chassis? 
Any forward movement of the chassis which 
might reSult from Shocks or Vibrationsimparted 
theretois limited bythe rubber collars 100 and 
164 which absorb the shock and transmititto 
the panel 103,the portion of collar 164 Within 
the Shoulder 175 on cup 169 bulging forward 
Slightly,8,Suitable clearance space 176 being 
provided beyondthe frontend ofadjustingscrew 
Shaft 148 for this purpose,The portion of rub 
ber Colar fü0 disposedinwardy oftheshoulder 
107 On Cup f01 Similarly bulgesforwardaslight 
am0Unt,AnyrearWard movement of the chassis 
reSultingfrom Shock or Vibration islimitedand 
absorbed bythe rubber colar 115,the portion 
thereof whichis disposedinwardly oftheshoul 
der f1T onSupportingcup148bulgingrearwardly 
a,Slight amount,a Suitable clearance space 177 
being prOVided at the rear of Colar 115for this 
purpose,Anyvertical orsidewise movement of 
the chaSSis 10 resulting from Shock or Vibration 
istranSmitted to andabsorbed by al1three of 
therubber collars 100,f15and f64, 
The rotation Of adjusting Screw 48 and con? 

tinuous dial 161 islimitedtosubstantialythree? 
fourthS of a revolution by means of a,pin 178 
(Figs.4and19)whichisSetinthefange154 and 
projectsforWardlyinto a,Shalow CirCUlargr00Ve 
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179 providedintherearface of cup f59?Apair 
OfspaCedapart pins180,181(Fig.19)aresetin? 
therear face of Cup 159 and extendrearwardy 
intothe groove 179where one or the other of 
them Comesinto engagement with thepin178as 
thetuningknob T2isrotatedtoitsextremeposi 
tionin One direction ortheother?Athinwasher 
182(Fig.4)isinterposedbetweenthedialdisc160 
andthe fange f5ft0Separatethe dialdisc 160 
Slightlyfrom dialdisC 423 so that thetwo dials 
d0notrubtogether? - 

Referringto Figs,1 and2,the ceramic block 
16is shownasalsosupportingacompressedpow 
derediron block 183 shown as having an arcu? 
ate Upperface f84,The block?83 isadjustably 

10 

seCUred in p0Sition On Supporting block ?6 by, 
a pair of SCrews 185 which passthrough narrow 
VerticalSlots 186formedintheblock 16, - 
ASUitablematerialforthecompensatingblocks 

TTis#440stainlesssteelwhichhasbeenhardened 
toa,degree of62Brinel?The stee1balls54are 
preferabynitridedtohardentheirsurfaceswhile 
the pushrod28 may bemadeof OhioAirdysteel, 
The nut 35maybe made ofTobin bronze,and 
the Springs 78 and33 of Phosphor bronZe,The 

20 

25 deViCeis designed topreventanychangein posi-” 
tion“OfsubStantial amount of the iron core 27 
withreference to its coil±3 due to changes in 
temperature of the apparatus?This compensa 
tion isseCured not by making the apparatus of 
relativeynon-expandingmaterialsuchasInvar, 
but by assuringthat the partswhichdetermine 
the distance betweencore2Tand coj113andthe 
frontwal26 expandand contract together by 
equalamountsSothattherelative position ofthe 
COreand COilremainsunchanged, - 
In USingthe radiotUner the dial 125isset 8t 

124andthe dialf6 issetat1000,The coi113is 
nowadjusted1engthwiseofpushrod28byslightly 
spreadingapart the UpperandlowerWalls 19and 
200fthe die Casting2f,see Figs.1,2and4,aspe 
cialexpandingtool(notshown)beingprovided 
for thiS purp0Se,WhereUpon the coil Supporting 
block f6 isslidalongthe Walls 19 and20 Until 
the oscilator circuit 12istunedto exacty125 
megaCycles,aSindicated bythesum oftheread 
ings On the dials 125and f6f,Theexpanding 
toolis then removed,Whereupon thesupporting 
block,16 becomes firmly clampedin position by 
the wallsof casting2f,it beingfoundthatthis 
Clampingactionisadequate to prevent thesUp 
porting block from movingthereafter eVen When 
theradi0tuner isSubjectedtosuddenshocks 0r 
COnsiderable Vibration?The core2?isnowinits 
extreme forWard position withreference to coi1 
13,cam disc 53isin the positionshown in Figs, 
5,6,10 and11,andthebearingsurfaces55onthe 
end of push rod 28 are inengagement with the 
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1OWest ball54,asshownin Fig.10?Knobs4Tand 
?T2arenOWrotatedinaClockwisedirection until 
dial 125reads1000nd dial16f readsZero,which 
adjustment moves the push rod 28and core2T 
to their extreme rearward position,The iron 
block 183,see Figs.1and2,isthenraisedor1ow 
ereduntilthe Oscillatorcircuit 12istUnedto100 
megaCycles,Whereupon the block is Secured in 
fixed position bytighteningthescrews185. The 
adjustment Ofthis block hastheefect of chang 
ingtheSlope ofthetUningcurve of resonant cir? 
cuit 12,Aftersuchadjustment of thecircuitto 
the indicated frequencies,rotation of knob f72 
andadjusting Screws 48counterclockwise,asin? 
dicated bythearrowin Fig,1,fora distance of 
One division on continuous dial16f permitsthe 
Cam Cand pushrod28to be movedforwardy 
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a distance.0001 inch,therebytuningthe circuit 
12to afrequency of 100.010 kc.as determined by 
takingthe sum of thereadingson dials 125 and 
161,The knob T2 isnow rotatedanother dial 
?diVisionof dial f6f WhichCausespushrod28and 
core27 to be movedforwardlyanother.0001inch 
Underthe biasof Spring33 andoscillator circuit 
f2to betunedtothe frequency of100.020kc.,as 
determined byaddingtogetherthetwo dialread 
ingS,When the knob fT2 hasthUs been rotated 
through 100 dialdiVisions ofdiai164,the Circuit 
#2 Wil betUned to 101 megaCyclesandtheiron 
core 27 will have been adjusted.010 inch for? 
wardy ofits initia1position,By,now rotating 
the knob 1?2and dial f6ft0theirinitialor Zero 
positions,pushrod23 andCore27 Willbe moved 
rearwardly by screw 48to their initial position, 
and the frequency of oscillator Circuit f2 Will 
again be100 megacycles,BynoWrotating knob 
47 counterclockwise,asindicated bythearrowin 
Fig.1,untilthe outer dial 125 reads 101 mega 
Cycles,the Cam disc 53is rotated Untilthenext 
1ower bai154thereonComesinto engagement with 
the bearingsurfaces55 of push rod,28,Under 
the bia80f Spring33,the push rodismGVedfOr? 
Wardyadistance of.010inChandc8UseSthe Cir? 
cuit 12to betunedtotheindicateddialreading 
of101 megacycles,Anyslight inacCuraCy Of the 
tuningtothisfrequencymay be CompenSatedfOr 
bythe operator withdrawingaScrew 87 frOma 
threadedopening188 providedinthe cam CaSing 
23,see Figs.2and4?ASpecial miCrOmete head 
(notshown)providedforthis purp0Seis n0Win? 
sertedintheopening 188,theend of the microm? 
eterscrewengagingtheend80 of Spring78,Fig, 
7,andbyrotatingthemicrometerscrewthecom? 
pensating blockTT whichisinengagement with 
curved end52,Fig?12,of adjustingSCrew 43 i5 
movedinwardywithinitsgrooveT5tomoveCam 
disc 53 and push rod 28 rearwardly 8,SUitable 
amountuntilcircuit 12istunedtothe desiredfre? 
quency?Shouldthe compensating block bead? 
justedinwardyinitsgrooveslighty toofar,the 
micrometer headiswithdrawnfrom the Opening 
188andatoo1insertedtherethroughWhich haS 
aprojectingend portion which may beinSerted 
withintheopening81,Fig.7,of Spring78,then 
by puling onthe toolthe Compensating block 
maybepulledoutwardlyinitSgrOOVea substan 
tialamount,Afterremovingsucht00l,the mi? 
crometerheadis again insertedinthe opening 
188andthe compensating block 77 moved in 
wardyinitsgroovebythemicrometersCrew Until 
thecorrectresonantfrequency of circuit 2iSSe? 
CUred? - 

Theradiotuner may now betuned ConSeCU? 
tivelythroughthenext one hundredSettings by 
rotatingthe knob 112and dial 6f COnSeCutivey 
through one hundred divisions of this dal One 
byoneuntithedialreads1000,whenthe Cirguit 
12wi1betunedto102megacyclesandpushrod23 
wi1be.020inchforwardly ofitsinitialp0sition… 
Bynowrotating knob fT2 clockwise untilCon? tinuousdia1161readsZeroandthenrotatingthe 
knob 4Tand dial 125 counterclockwise Untila 
readingof102 megacyclesappears onthis dia, 
thethird bal54on cam disC 53 Will haVe been 
broughtinto engagement with the bearing Su? 
faces55on pushrod28andthe circuit 12 wil 
beagaintunedto102 megacycles,Anyslght 
inaccuracy of thetuning for this dial p0sition 
maybecorrectedinthemannerabove deSCribed 
byadjustingthe compensating blockTTWhichis 
nowin engagement with the end 520f button 
49initsgroove bythe micrometer deviceinthe 
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trol member through alimitedrange of contin 
UOUs mOVement frOm the positionto Whichit has beenadjustedbysaidonerotatablemember,said 
drive Connectionsincludingashaftsupported on 
the ChaSSis and interfitting with the resilient 
member? 
4,In combination,8 vertica1panel havingan 

Openingtherein,aradio chassis disposedbehind 
the panel and having a,movable control mem 
ber; meanSarranged to Support the chassis with 
1imited freedom of movement in al directions, 
said supporting meanScomprisingadrivemem 
ber formed Of flexible materialand disposedin 
the panel Opening;a drive connection between” 
Said drive member and Said movable CDntrol 
member,anda controlknob disposedinfront of 
the panel and C0nnected to actuate Said drive 
member thrOUgh 8 desired range of movement, 
Said drive Connection includingashaft support 
ed on the chaSSis and interfittingwith the rc 
silient member? 

5. In COmbination,8,Vertical panel havinga? 
least tW0 0peningS therein,a radio chaSSis dis 
posed behind the panel and having a movable 
control member;reSilient means arranged to 
support the chaSSis with limited freedom of 
movement in all directions,Said Supporting 
rneans comprisingdriVe members formed offex 
ible material and dispoSed in Said panel open 
ings,adrive connection betweenone of Saiddrive 30 
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members and the movable control memberar 
rangedtoadvancethe controlmembertoanyone 
of a,plurality of positions,a driveconnectionbe? 
tween the other Of Said drive members and the 
movable control member arranged to continu 
OuSly adVance the Control member through a 
limitedrange of movementfrom the positionto 
WhiChit haS been preVi0USly 8dvanced,and Con 
trol knobs dispoSed in front of the panel and 
COnneCted to aCtuate Said drive meniberS. 
6?A radio device as claimed in claim 5 in 

Which the movable Controlmemberissupported 
0n the chaSSis for longitudinal movement and 
the driye membersare Supported forrotation in 
the panelopenings? 
7.Tn combination,a,radio chassis having a 

movable COntrol member,8,rotatable SUpporting 
member formed of resilient material and ar? 
rangedt0SUpp0rtatleasta p0rtion Of the Weight 
of the ChaSSis,adriVeShaft Connectedto theSaid 
control memberandarranged coaxialy with the 
SUpporting member,means connectingthesup 
porting member and drive shaft arranged not 
Onlyt0tranSmit torque to the drive shaft butto 
permit limited endWiSe moVement of the drive 
shaft in the supporting member,anda control 
knobadaptedt010tatethe SaidSUpportingmem 
ber? 

SDNEY Y,WHITE, 


