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1) (M 71/07y i 710// 207/2677) 
IBe it knoWin that I, IELION JACOB IKING, of 

IPort Wayme, in the Collity of Allem and State 
0f Indiama, have inivented Certain inew andl 
Useful InD10Wements in IElectric MIeters, 0f 
Wilich the folowingis a specification. 

'llis inWeltion Telatestio electic 1meters of 
that Classin Which the torque of a Coil piv 
otally 1mounteCl Within a Imagnetic field acts 
ill 0I9I00Sition to a yielding 01 spring Iresist 
ance to I010(lIde a In0weiment whichisgreate 
OI leSS, alCC01Cling to tille amottInt Of Current, 
I0IIeSSUIIe, Ot elergy Ipassing in the Circuit in 
Which the institlient is ComineCted. MIeters 
of tis tyIDe 1may be eithel simble in(licating 
instruileilts ol Inty lbealso I010Vided vitill 
1e00rdilg 1meClailisin, al(l tley 1maylbe use(I 
f01 Githel Cli190t 01 altellating Cultrents. 
'Ilhe 1metiCI 8hOWin il this istaince asillt1stialt 
ingone enb0Cinleint of 1my invention is 0ftille 
1e00tding Watiety, al(l the Diresent implowre 
Iments enbrace s01me featutes of Connection 
IDeculial to IreC01Cing instruilents, as Well ans 
ID10ader feattlites of imI010Weiment Wilich are 
generic to tle entile Class, 
The object of the invention is top10vidle a 

Supeli01 illstrulment of the Class tefeltedi to: 
aild it Consisti8ill the Imattersilletein set forth, 
and I0altiCulailly I00inte(i 0ultin tle a01)ended 
ClaimS. 

IIl the aCC0111I)alyilg(llaWiligs, IRigulle I is 
a font elevation of a, 1eCording - Voltimeter 
Constittlcted in accoldamice With iny iml1010VC 
11ents, Witltille Cl0sing Case ot G0Ver onitted, 
I'lig. 2 is a, Sectiolial Side elevation tillere0ft; 
IRig. 3, tle top Iplail View of the InnetC1'. Iig. 
3" is a Sectional Cletail talkel transversely 
through the field-coils. IPig. 3" is a detailed 
end elevation of the Spidels IIpolin Which the 
Im0Valble COils aire Woll(l. IRig. 3" is a de 
tailed side ele:Vation of the Spide18 and Slip 
100rting-spindle. ITig. 4i8a frontelevation of 
a Somewhat Imodified forl of Irecor(ing de 
vice. Iig. 5 is a detail of ole of the spiral 
SDrings, SiOWilgitille Imallel'il WiliClitille Coll 
Inecting-Wites to the Im0Val)le COils alite Carlie(l 
ii)ythe Spritag. IRig. 6is atiamSvelse Sectional 
elevatiol of tle actulating-Cylildel of the 1e 
Cording Inechanism. I'lig. 7 is a side eleval 
tion of the in100lified fotin of Iecolding mech 
anism shoWin in front elevation in Iig. 4. 
Iigs. 8,8", 9, and 10 are diagrammatic views 

Sh0WiDig tile lalle1 ill Willicll the instrt1ment 
iSC011ilected ill Citcuit t0 sel"Wreas a voltime 
ter, Wattrietel, 01 aminetel, as the case imay 
})e. I'lig. II is a, fraglentairy View of tlle 
1e001Cl-Sheet. IRigS. 12 and 13 illustlate the 
Clifetences in SCale testlting fromm the use of 
tWO) 1m OVal)le COils ilStead of 011e. 
Im Said draWings, A Clesignates the field 

Coils, Whicll alle Seculted bysupporting b1ack 
ets O1 Staildial.1"(ls JB to al l)ack O1 baseboald C. 
Withill the fiel(l-Coils A tiVo 1moWrable Coils ID) 
al(l II)" alle Seculled III)0m a spindle IE tiooscil 
late theltewith, One end of the spindle IE is 
Imollintedl il al bealing e 0m the back boald C. 
Attlhe othe el(l its IDCling e" is Cartied by 
alin airin IB, Which 1010jects ft01m One of the 
Stalin(lait(ls l3. 
The Coils I) II)" aure sectile(l upol the spin 

Clle at al aingle vitll eaCll Othet Closely ap 
1010ucling a, 1iglitaingle, and as a fultillerim 
1010Velleltald S0 applie(l that the angle l)e- 
twreen thell lay lbeadjusted. In the ap 
1010Ved Colstrulction SlloWil One COillDis Woull(l 
1100m a SI)idel (, IllaViting al Ill) (/, fastened t0 
the spindle byal Set-screw C. Ille 0ther Coil 
ID)" is Wollind t1100l a, Similal Spider Imaide im 
tvo Sections (, tille lbs ( Of Which aire 
slipped over the spindle frol each end after 
tle C0il IDisill 10laCle. Ille C0il ID"issecured 
in C01"tect angulair Irelation to the Coil ID) by 
means of a Clamping-screw ("il a fainge (" 
of ome of the spidel-sections (, Which screw 
also IDasses th1?0ligh al alC-Sha)ed Slot in al 
adjacelt flange ("Of the spiCle1 C. "Ilhis C0m 
strulction obviollisly IDermits tle alingtlair air 
1aingetiment of tle COils With Itelation to eacll 
0thel to De Waried as desited Within the lill 
its of tlhe leingtll of tille Slot. 

IRot tlhe Iptill'I00se of alfolding a yielding 1e 
sistance to the t010tle Oftille COils IllaVelheiteill 
shown the Ulstlal Spilial SI)lingS I", the ille1 
ends of whicla alte 1made fast to the Spindle, 
Wilhile the oltel eldis are SeCIIed t0 Iproject 
ing 10ims/or Otler stationaly I00rtions 0f the 
Imetei-fral.1me. SiCl SI01ings alle Clesitably al 
alged tospiralill 0000site Cirectiols, S0 that 

they Will imuttlally Collyensate fot aly teld 
ency to straightel With age. Ille tension 
of the Springs is sulcill as to jI1st COtlliterbal 
aince tlhe Weight of tille ISlal I00intel G an(l 
lhold the lattel J10IImally at tille Zel0-100ilt Of 
the scale H. Said Ipointet is rigiClly Seculted 
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t0 the Spill(lie l)y a, Sel-sCleWr / 01 0tleIWiS(3, 
ain(l the scale II is of the Islal a IC Silhaupe ain(l 
is se(2ULTed C011Celtitically to tle SIDildle in 
proxility to tille end Of tlle I00inte1. \Thel 
tlle instrtInent is C011InecteCl II) and the CU11 
Irent is Dassing, al t010 IIe is 010ClticeCl Willich 
aCits im 0000Siti011 t0 1lle SplingS I" to Swing 
the I00inter al011g the 8cale throtlgh a greatei) 
O1 less distance, alCC0tding to the stleingth of 
the t010tle CXCItcd, aild the SCale Wrill lbe gralC 
Ulated in Suitalble Inits to give the C011rect 
1'ea(ingS. 
Im I0I'llictico tlle fieldl alind InnOVal)le Coils Will 

be Comilecte(l in the Circulit in any suitalble 
Imalinel C01Sistelt \rith the Sel ViCle CGImain(iC(H. 
IFor example, in Fig. 8 I have sl0Vin a Volt 
1netel Comile Ctioil in WhiCll all the COils &tire in 
Selies Vitit eaCll Othel in al Shulint-Cil Ctit II)G- 
t\reen the Illaill leaClS. It the al Illetel COIl 
Illection SiOVIn in lig. S" tille COils are silli 
lly Conine(ted in al sh Int-Circtilit tutold a 
ICSiStance II: ill Oile Of till C leal CS. 'Ol a, Waft 
Illetel' the fiel(l-C0ils In:ly l)e ill Selics in the 
CitCllit al Cl the In OVuble COilSill SlhInt al CIOSS 
the ICalds, aild tlis COIllection Imay Sell"We alS0 
for an alimineter Oli al Colstalint potential Cir 
Culit. A Clifeleint limiletet C01111ection is 
slioWrm in IRig. 10. 

Anystlitable inctil10(l of C0m(luctingthe Cult 
1ents tio tlC 1moWilble COils Imay be enIploye(l. 
In the impoweiment Illereim shown tlevile (, 
Wilicll (3011IGCts the COilsill CitClit, is WTapped 
arotlind the SIDial I aild s0, b10ught to tlle 
spindle und alongthe latter to the coils. (See 
IRigS. 3 aild 5.) I'lle I0I11100Ses SOIglitale in 
this Imaille1 al CC011hplisled With greltest Sill 
Iplicity alind Witholt intelfering in the least 
Vith the IllOVellent of tile pointer). 

'I'lle effect 0f employing two 01 1more i10V 
able COilS 11alge:Cl attlin angle, as ClesC1 ii)eCl, 
instea(l of al Siligle Coil, as Illeretofolo I0IUC 
tided il this Class 0f institliments, is to 1010 
ditiCC ail in Creased t01Citle Valyingin01Cietaily 
in II)l'O)OItioll t0 the Clialge:Sill CI11eint, II)res 
sulle, 01 eilegy II)assing in tle Citctit and te 
Sultsil a l01e CVel ald 00en SCale, especially 
im til0se IDaltS )ey7011d the iddle of tle SCale 
O1 t0Wal)'d the lighel Irea(ings, Willete a TeditlC 
ti0l ill the le:IngthS 0f the SCale - Civisi0118 
lstlailly 0CCI18. '01 example, IFig. 12 repre 
8eints the SCale Of Oile of 11y improve(l Volt 
111eters Wit}l l)0till inOValle COils in Cil'Culitain Cl 
i'lig. 13 the SCale Of tlle Saile instl'Iliment Witill 
Ole Of its Ill OVal)le COils CUlt oult. It Will II)e 
110tG(l thatin Iig. 12 tille SCale-divisions are 
HillCll lolgel all(l alle i101e Ineally C(Ial il 
ICIngtll, CSI)CCially t0Wald tlie Otlter end. Illis 
1(Stlt, 1lay be attlibulted t0 tlle fact that tle 
Ireal Ctioll l)etWe CIl the field ald In0wable C0ils 
1 ellailS Velyileally Constaint fo1 all positions 
of the latter, Since Willem 0le of the in0Val)le 
C0ils 1eaches al algulal I00siti0m l)ey011d 
WilliCll its t01(le l)egills to (lec1ease the in 
CICasing t01Citle of the othel Coil C0mpensates 
for the l0S8 ald 1enderstilleil C01lbineClaction 
11eally Illitorl. Ille angulat adjustalbility 
Of the C0ilS Witill Irelati011 t0) eaCll Otllet is als0 

a feature of grettest 01:Clical ill)01tall CC, 
Sin Ce it emal)les the SCale Of el Cll inst1 UIlle:Int 
to lbe valied-i. 6, , it ellables tle Inl0Vellelt 
0f the 100inte1 (litle t0 givel Cllingesin Cul11cilit 
to lbe vulied, f01 Cxaliple, als lay De fotll(l 
inecessary in Calibrating O1 stalimClal(lizing tilG 
instrument. In II)1actice, tlerefore, it is IDOS 
sible, aftet asceltaing tle 1m0st (lesilable 
Iman11el in Williell t0 graldulato tle SCale, t0 ld 
jlst eaCll insti'lliment to SICll Stalindall(l SCale 
by altering the lingulat Clistilde DetWeen its 
tWTO In OVall)le COils. 

IRefelting i10W i10tG paltiClailly to tillO ill 
1)10Venlents in the ICC01(ling (10Vic C8 0f tiC 
Imoter an(l first ClesCril)ilg tle C011structiol 
showinill ligS.I, 2,3, all(l (, II Cl(esign:ltiCS :l Cyl 
indel OT (litin 1?C?Vollbly Sup)01te(Il betWCCi 
plates II", Wilicll 1010ject fr01l tle l)ack l)08ul"(l 
C. Slid Cllull is; Cit ISCCit t() 1 ofate alt &t IIlli 
fortml Irate of S10CC(l l)y il Cl0Clk iCChalisil J, 
Whicll Imay l)e C011Veniently iOtlinted III)011 
the imile sidle Of 011C Of thC II)lautCS II" in 100si 
tion t0 b(BiliCl08e(Il l)y tlle a(ijl Celt Cld ()l tl10 
Cllutim. Astlital)ld Illandle.J Dirojects tl10IIgll 
the adja Cent plate II" alind einal)les the ClOClk 
Wrolk to l)e WTOI11(i ill thC UHSt1.tl Imallinel'. 

IKIdesignates a smal 01 ild 10llet al80joull 
11:led betweel the plates I", II)lt Witll its l)(ill 
ings 1110ulted ill Slots i Of tliC SiClC II)litCS all(l 
With SI01-ings 7: applie(l tliel'et0), SO als to Col 
sta1ntly press tlle 10lleII IX &lgillst the Cll'Ill. 
Asilleet or roll ofil)a DC1'ILis Suitably II)10ViCled, 
in this instance byleing l00sClyinsertel lbe 
twreel Spiting-fingers 7, Willicll II)10jCCttoill thC 
l)al Clk Ill)Oal(l al)0Vel tll C (1:UI111. 'I'lle el(l Of StliCl 
1roll is CliaWin fr01m II)(tWreen tlle fingols Vall(l 
Cairie(I (10Wil l)etWreel tlle Cittlill I all(l th10 
roller IK, S0 tllattlletelifter tle fiction of tlle 
(11tillm Will d1W the IapC1 0(It &ltal tllifortml 
1ate of SI)eed. 13ef01C 10assing betWCC11 tl10 
dirum and roll(31 the II)al)CI is Caltie(l OVTC1 al 
stationary Iplate II, Sectilte(Il to )1aClkets MP Of 
tlle side II)lates I", 1his plate I l)(eing l0Catiod 
in Cl0se ID10Nillity t0 tille fl'eelly-SWiliging Ci1(l 
of the II)oiInte1 (, so tillat l)y 1010ViCling an ink 
ing-point 01)elcill/011 the el Cl of Slid II)Oilite1 
al IreC01Cl Of the II)0Sition Of tho II)0ilterat CalCll 
Ipa1?tiCula'illsta Int Illayl)e tral Ced III)On the IC 
(201Cling-silleet. "I'lle SCale II is hCrein sl10WTim 
a8 Seculted t0 the II)1ackets i'just Deleutill tille 
Ipath of the IOiltei lin(l fal1 Clough ill f1011t 
of tille plate II" to ellial)le tle II)al)C1 t0) 10ass l)G- 
twreel tlleim. Asit II)asses fir01m lbetweon tillo 
Cirlin aild Iroller tle IDaperis 10011nitted to COil 
II) 100sely iil the loWC1 1001tion of the II)10 
jecting Casing II Of tle IlletC1 bonCatill S101-ing 
aills V, Wilich Ikeep it Clcul of the Clitum. 

Ilstel(l of beilig in:l(le in al Iroll als thills ClC 
SCITibeCl tle 1e(201(Il-silleet Inlay bo 1aClC in tlle 
f011l of al Comtitiouls l):Ild II", als sillOWil ill 
Higs. 4 ald 7, in whicll al ille-roller IK is 
SllOWil as Iplaced Withil tic Slleet ain(l is I010 
Vided With Spring-II)lessed IDealings 7, Wilicll 
Serve to forCe flie 10llet away froll tle (11 ul 
II, ald tleirel)y lkeCI) tle Slic(t talt. 

IIl I0IractiCetileil5titInlent Will be C011hected 
in Circuit Dy suitable binding-sCrews, als NI, 
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