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2'o al whom ?may Concern? 
Beit known that I,EDWIN HEIL,a citizen 

ofthe United States,residingat Wichita,in 
the county of Sedgwick and State of Kan 
Sas,have invented gertain new and useful 
Improvements in Current-Density Indi 
cators;and I do declare the following to be 
8 full,clear,and exact description of the 
invention,Such as willenable others skilled 
in the art to which it appertains to make 
and use thesame,reference being had to the 
accompanying drawings,and to the letters 
and figures of referenee marked thereon, 
which form a part of this specification, 

Thisinventionrelates.to.a current density 
indicator thatis,to a device forindicating 
the number of amperes per,Surface unit 
passing through an electrode in the process 
of depositing or extracting metals by elec 
trolysis,so thatthe attendant may determine 
whether or not the required density of cur 
rentis passing through the electrodes. 
Inthe progess ofelectroplatingithas been 

found that the best results are obtained by 
passing a given number of amperesper unit 
of Surface through the Cathode or the arti 
cles being plated. For example,in nickel 
piating,five amperes per Square foot of sur 
face to be plated mgy be considered highly 
efectualbut due to theirregularcontours of 
the articles to be plated,itis often dificult 
to properlyestimate_the exagt surfage which 
is being treated and even_though the total 
amperage passing through the bath may 
have been determined by suitable ammeters 
connected in the line,the operator has no 
convenient way of determining the number 
of amperes per unit of Surface heis using. 
Therefore,in actual pragtice the density of 
the currentemployedis oftentoo high ortoo 
1ow with the result that the plating opera 
tion is frequently_unsatisfactory. To illus 
trate,ifthe cathode surfaceis over-gharged, 
a nickel deposit would be hard and brittle 
and so liable to orack or peel; whereas,if 
the cathode surface is under-Charged,there 
will not be.suficient deposit to present a 
properly finished surface unless the.opera 
tion is continued much longer than is 
usualy required. 
I have provided means whereby_the at 

tendant may be accurately advised of the 
number of amperesper surface unit passing 
through theelegtrodes and ths may be ac 
compished bythe direct.*adingof a pror 
portionalmeasurement ofthe whole amount 

which has,a terninal binding 

9**e eurrentfowingthrough saidunit of 
su?face at anygiven ime, 
* order tó presenta Comprehensive con 

*ption9f he deyce.constititing myinven 
* ?d the *ethod of using he Same,f havelustrateditsapplicatio?inie?? 
Pa?ing d?awings,ifwhich, 
.Figufe I.is á fragmentary perspective 

yiew 9 an electro-plaingtank showing my 
*nti9?attached to the cathode bar, Fig.T * a detail perspective viewofthe 
inYentiQ_detached,and - 
*g.Tis a similarview oftherearside 

thereof 
In Carrying out the invention,I provide 
* ammeter 1: of any approved construo 
*,*tedin?case orframepreferably 
9fhard.fiberor ofsome nonreonducting ma 
*,t?fro? face ofwhich mayb?pro yidedwth a @l2,havinga scaleorsàes 
3,suitably Calibrated and an indicator or 
*eedle 4 The mechanism of the ammeter 
forms no part of my invention as Varioè 
WPes9f?meter construgtion may be em Ployed The only.esential.change thatis 
necessary is to stitably calibrate?the scale 
* thedial and to apply a seating jaw 5to *ebott?m9?the caséórfrgme,theseating jaw Preferaby_to consist.oftwo divergin? *embers6an?7,h?yingfatfaces8ada?te? 
to *st?pon the ordinary electroderodgen 
ea!y forming part ofthe constructionófa 
Plating Vat,theammeterleadsorconductors 
9 and 10 being respectively connected with 
thejaW 5 andWith thesupporting hook11 

- post 12 to 
which conductor10issecured.?The hook11 
is.proyded with ? supporting termina113 
adapted to supporta unit ofsürface orfrac 
tional_part thereo same preferablyto bea 
?ate 14,as best shown if Figs Tand III. 
This electrode,having a determined unit of 
s*fage or fraction thereof may be remov 
*ble from thesupporting hookil orit may 
be permanently attached?thereto. 
The terminal18is preferablyslightly out 

of a perpendicular?with respec6 tö the 
Seat5SQ.that in agtual practice,the device 
wil beslightlyincined,as shown in Fig I, 
to facilitate observation of the dial. 
Whenitis desired to determine the num 

ber of amperes per unit of surface which 
are passing through an electrode,the de 
vice asshown in Fig IT mgy be hung upon 
the cathode 15 of the tank 16 which also 
carriesthe anode rods17 and 18 so that the 
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plate 14 will be submerged in theelectro 
Dyte Since the plate is *ccur?tely me?s- 
üred to represent?a unit of surnce as,fo? example,a?footor any?raction theregf and 
sincethe dial2isprovidedwith? calibrate? 
scale 3 to provide a direct reading,it Yil 
be apparent that,the.curret pass*g 
through.the cathode will be fractionaly 
measured:that is to say,a proportion of 
the current determined by the size of the 
plate,14.will pass through *e ammeter 1 
änd indicate the number of amperes per 
unit of surface which are fowing through 
the cathode,which consists of the articles 
being plated Ifitis determined that fve amperes per squarefoot of surfage wil pro 
duée the best?results and the dial on the 
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ammeter1 indicates less than that amount, Imore current may be supplied,for example, 
as varying the resistance in the line. ?f the 
ammeter indicates that an excess Current is 
passing through,this can also be corregted 
?y varying the resistance in a well under 
stood manner, 
A further use of this device is to deter 

mine the density of the current passing 
through the anodes,?f the Scale of the 
ammeter is calibrated to read both ways, 
no change is required. ?f the Scale of the 
ammeteris calibrated to read one way oniy, 
it will be necessary to reverse ?he connec 
?ion of the ammeter leads when the device 
is used to determine the density of the.cur 
sent passing through the anodes, 
The usefulness of this application of the 

device will be apparent_asit is well known 
to the art that deficient anode surface 
causes the electrolytic bath to be depleted 
of metal. A greater density of cürrent 
flowing through the anodes than is flow 
ing through the cathode indicates deficient 
anode Surface. 
From the.foregoing it is also apparent 

?hat this deyice will be usefulin the process 
of the refining and extraction of metals by electrolysis. 
This device may be so constructed that 

it is permanent or portable but generally it 
Will be made in its portable form so as to 
be capable of use with a number of tanks 
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conveniently situated. The time consumed 
indetermining the exact amperage per unit 
of surface flowing through the electrodes 
will be negligible,but the importance of 
determining this exact amperage per unit 
of surface will be obvious from the fore 
going description and from which it will 
also be apparent that the device is simple 
in construction,inexpensive to manufactüre 
and well adapted to serve the purpose for 
which it is intended. 
Havingthus described myinvention,what 

? claim as new therein,and desire tosecure 
by Letters-Patent,is: 

1. A device for indicating the number of 
amperes per surface unit passing through 
an electrode which consists of a meter hav 
ing a direct reading indicator,and means 
connected,thereto for passing current 
through the meter proportional to a fixed 
unit of Surface. 

2. A device forindicating the density of 
Current passing through anelectrode,which 
device has an electrode engaging means,a 
supporting member and a unitsurface mem 
ber connected thereto, - 

3. A device of the class described com 
prising a Case or frame Supporting an am 
meter,having a dial and anindicatorthere 
on,a seating device,earried by the frame 
supporting the ammeter,for engagement 
with a_rod.and a hook member depending 
from the frame,the hook member being 
adapted to support an electrode. 
4,A device of the class described com 

Prising an ammeter having a direct reading 
indicator thereon,a seating device carried 
by the ammeter for engagement with an 
electrode,and anelectrode supporting mem 
ber depending from the ammeter. 

5. A device of the class described com 
prising a meter having a direct readingin 
dicator,a seating device carried by the 
meterforengagement with an electrode,and 
an electrode supporting member depending 
from the meter and in electrical connection 
therewith. - 

fntestimonywhereof?afix mysignature. 
?DWIN HEIT? 
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