~-1- A DEVI CE FOR MEASURI NG THE THI CKNESS OF A METAL DEPGCSI TI Cﬂ_d’:ﬂt@ﬁ:ﬁ‘\‘he
i nvention concerns a device for neasuring the thickness of a netal"
deposition layer on a'nmetal foil._$Such a device is described in German

P t{ Disclosure 26 58 357. It concerns a special device inasmuch as 5
[ es it possible to neasure the thickness of a deposited |ayer,

pr ably a tin |ayar t i iy i gy hi i PNpERA
A DEVIA PR ﬂggng g ﬁ‘*'ﬁd%%ﬁ%r%%q%ﬁbgcﬂgg_L

.relatively large vol une of several te 0 severa
centineters @sEggggtgalgggggxuﬁlhenisphere. 10 * For some time the
Appl i cant has narketed devices, in quantities distributed on a |arger

scal e, where the electrol yte chanber has several vol une-cubic centineters
of which only a few, e.g. 1 to 3 cubic centineters, are used for filling.

This small vol ungh&5inalect tohyco mb@nher ahde vare @ pfd- ngea@s Uhengot kem wi t h

whi ch the chanber is placed on a sanple. The cat hode is provided
coaxi al |y i ntbhekhess off & hwétaly dedpomitiaom bager ta mmimeéhad Hoil.
approxi mately uniformel ectrolyte concentration, the device is equi pped
wth 20 a wehgengieniory psil dedcaiibegr dos Gernani Petast vhishlasure

transmitted via the cathode to the volunme so that the electrolyte rises and

drops in syme&r3fi 3miwi t h ithecenparsas a sgoeipdr g Wit enbnaisaedebl §se
chawber% such novenent generation i s not necessarz si nce_the vol une
t he thickness of a

it makes it possible to measure
deposited layer, préferably a tin layer., on both sides'

of the foil. In addition, a relativély large volume

2

"of several tens to several huﬁdred-cubic centimeters is *
available to each hemisphere.

10 For some time the Applicant Eaé marketed devices,
in quantities distributed on a larger scale, where.the
electrolyte chamber has several volume-cubic
centimeters of which only a few, e.g. 1 to 3 cubic
centimeters, are used for filling. This small volume

15 electrolyte chamber has an opening on the bottom with
which the chamber is placed on a sample. The cathode
is provided coaxially in the form of a hollow rod and,
in order to maintain an approxihately uniform
elgctrolyte concentration, the device is equipped with.

20 a motor generating pulsed air pressure variatibns which
are transmitted vié the cathode to the volume so that
the:electrolyte rises and drops in synchronism with the
impulse. For large_volume electrolyte chambers such

movement generation is not necessary since the volune
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&2 -is sufficiently large and the electrolyte is capable of circul&™ng. . .
Ef feective électrolyte fl ow does not-exist in small volune electr s

~sChanbers, which always have an openi+2-of the order. of nagnitude
several square millineters. For neasurenents of this.type-according to

- Figure 1 of our above. specified publication, the voltatge increase nust
Qe  as steep as fesslfifddieattin tdnge zbdethehelechnodlykey ilsaypapaidd eprodsent

. between the layer 10 and the substrate material, whi-ch is forned during
‘thermal treatnemtirculatimg.caseESfeict khe ledyeat madlyteorf ] gwt ogsibsortat e

The a||0é | ayer' | ocated between themis [err]. The steepest

n

mat eri al

sl ope is obtai n&X ish

so that its thickness decreases uniformy everywhere, prinmarily in the

final,neaSQring%ﬂ%@&?_Tﬁ¥%ﬁﬁ%c?PSPhW&39%th?iBHdQ% ?h Pres@nbkuge of

t hi ckness

netal .| ayer

He MRS DM LTS

€%%e junp varies internmittently.

hi ckness of a et A dogberRERAPATET obn L e CAP e REE SRR g Unt I

el ectrol yte chanher -yhichy

openi ng f
the ..

or |et

10

t1'ng throug yt'e metal” sheet,” "a ca
increase must be as steep as possible also in those

cases where an alloy layer_is_present between the_layér

“and ﬁhe substrate material,'which is formed during

thermal treatment{ In onegcase-Sn is the layer ang

" iron is the substrate material. The alloy layer

' located between them is FeSnz.

15

20

The'steebest.51ope is obtained when_the;alloy layer
is completely.uhiformly removed, so that its thickness
decreases uniformly everywhére,'primariiy in the final
'measuring phase. |

The object of the invention is to provide a

A% B0, T LR o EHE, ol BRRY

~
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ithesailldy Yalumelselps ta@il etelcp amb e 58ni yWRdSdyed,

asurinqﬁ devi ce . for Ihe{nally or 20 galvanically deposited
t

Wi

thickness measuring device for'thermally or

galﬁanically-deposited metal layers,'where_the slop of
the voltage jump varies intermittently.
_-Adcording to thé invéntiqn there is provided a

device for measuring the thickness of a metal

-depdsition 1ayéf on a metal sheet comprising an

25

électrolyte chamber which, on the side to face the

metal sheet, has an opening for letting through

electrolyﬁe to the metal sheet, a cathode in the



*-3- electrolyte chanber, and a supgly line for the electrolyte; connected
o aig-tight and liquid-tight to the ebectrol yte chanber,; a sedling_device ats
B \& .chanber opening arranged to provide a negative 5 pressure-proof seal

ween t'he opening and the |ayer on the netal sheet, a_ negative pressure, .
_ owof f |ineel@atesalntio @h@lfébéé‘t,rolay\t% 8havBBepPly | ddated famratdiet ameg
fromthe mouth of the supply line in the electrolyte chanber,' a negative

" pressure geneediattnol véShnareeesechd i owi sht Binge 1 sl d-Sdghly Sessel.

for. electrolyte, having a connection with the atnosphere the supply line.
bei ng negati vé st e8I HEHF bYE eanBn@NHTi ng? dSAR I bEr dke Y heebRBorht? the
. supply vessel in order to repain continuously below the fluid volune .15
\ g _
" of electrol yt EhIMORS sARA YL BEssBF T ABBE I 58I tRY Vel BBt & nBLER Ih as
- the negat%ve pressure reaches only .1 0.nn1m?éer col um. %cg effect of-a
very rapitl pr &&EFHENGTREH Fga_upﬁ%ﬁe?%c B ORSHER L2TonhendfHshe
. pressure is chaosen. The, sif 0 effect.is that Lt _can,now £
“whet her or notonteﬁ’ esﬂ?gg‘}i éggggl’e(f "e%%{‘éibgfégg%Fg 89‘3?‘5103%0?*@%ky' :
- spots, which argPLoddged HYihle STEK hR,f I oM tskhde,  JThe i_pvention
~_obviously rra_kesosl t pggsi %T e tger -ermveegglrg/t'#e _?r}‘e%'gﬂeb%}jayerlggnadt%ﬁe'agﬁ fTusion
layer under iyjidtPnce from the mouth of the supply line in the '
electrolyte chamber,  a negative.pressufe generator
10 connected to the'flow-off line, and a supply yéssel for
electrolyte, having a connection with the atmosphere;'
the supply line béing negative pressure-proof and“
_ extending ddwn Eowards the-bottom of the supply vessel
in order to remain cohtinuously_béiow the fluid volume
.”15 Qf'electrolyte'in the supply vessel.

'Good results are obtained as soon as the negative
_pressufe reaches only 100 mm water column. The effect
of a very rapid pressure increase is further increased’
when a lower negative préssure is-chosen._ The side

20 effect is that it can now be seen whether or not the

system is sealed. Gas bubbles_are'visible on ieaky

spots,_which afe'produced by air sucked in from the
outside.

The invention obviously makes it posﬁible to remove

25 the metal layer and the diffusion layer under it in a

 .comp1ete1y uniform mannér without any island'formatibn,

'so that for mechanical indicators the.;lope of the
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cdrfpl-etel y uni form manner without any island formation, so that for

mechani cal indicators.the sl ope of the - 4 - voltage junmp -is
determned. alnost only by their inertia. Preferably the negative — ..~
pressure operator generates negative. pressure of air, this negative
pressure 5  indirectly resulting in an negative pressure. in the

&Fect r ol yte. voltagelegpinp/e iPr abstermpeed sealmant bendgnebyt ed theitrh a
liquid punmp, which is nore expensive than an. air punp and nust be of a
. special desi gine@tiaccount of the electrolyte properties. 10 _ The
features of Cam 3 reliably prevent electrolyte fluid from
penetrating.into tPrefleagilwetlpr exagakigenpreassnre apechtasuBgeneratesal |y
inmpair the air negative pressure generator. The features of Claim4 allow
the fresh el echegatioel5 preswe tof abnii nubdsy neaasRve h@rezsexe
wher e the electrolyte is nost required. The .cathodes , ar%
arranged Scoaxisdiregtly r Rgutkting { hh PR eGabLve RECSSECEr o/l e thE
chanber, so that a conpletely symetrical flow pattern is obtained. %p
The opening LﬁL§ﬁ£q°¥¥§ﬁnrolﬂ&?cﬁﬁﬁ&% V¢es QEﬁFPuﬁﬁdpFﬁe§eop§ﬁPng ¢
acconmodat es a certain electrolyte volune which alsp i.s small. . .|f. fhe
electrolyte f sfahss tahﬁ%eﬁﬁ%%i %Hﬁpforvﬁfcgtﬁgnmngbeﬁqﬁﬁs v%hes

than an .air pump and must be of a special design on
account ofrthe'electrolyte ﬁroperties.
10 The _feetures of Claim 3 feliably prevent‘
| electrolyte fluid from penetrating into the hegativef
. pressure generetof, which would.eventually impair the
air negative breseure geqerator; .
'_Thelfeatures of Claim 4 allow the fresh electrolyte
15 flow 'fo cohtinuously reach_ the area where the
‘electrolyte is mosﬁ required. = . The cathodes are
arranged coaxielly Qith respect to the opening of the
electrolyte chamber, so that a completely symmetrical
flow pattefn is obtained.ﬂ
- 20 i : _The epehing in sﬁall eleetfolyte chambers isusmali'
and the - oﬁening accommodates a certain electrolyﬁe :
volume which also is small. If.the electfolyte flow
| would be pumped back and forth, then zero flow times
| would oceur ‘between every chehge of. directidq. "In
25 . addition, at least a part of the. e;eetrolyte.-volume
| would be washed back to its old site. |

Where the electrolyte.'chamber has a relatively

S



occur between every change of direction. In 25 addition, aI\J
a part of the. electrolyte volune would be washed back to its old
siN€./Were the electrolyte chanber has a relatively - 5 --arge
~volume the eleetrolyte flowis moP —provided in the supply line. o
This results in a reduction of cost in those cases where an. -
el ectrol yt e ladgev velymectheedlechopdyteadillowy imncholt heprataided imhat

"~ the 5 electrolyte is depleted is slight. The features of aim7 .make it

possi bl e t o iemplsuphkngelinet he smalhigoreswldisedy @ ytaduttahdmr , of n
particular the thinble-type electrolyte chanber, and to place it on a new
measuring psiaat inHebkedeoreapeshayhere apeelapdnedsilry flowrehdve the
electrolyte from the thinble with a pipette. - This is onlg partially
dri p- proof genexatedat meRe. Sampl¥s apd pde mdan&ad, &hab neaklifi ng
device, the hands of. the aétenggnts_or hheir cl ot hi ng ‘are damaged. In

Cadditidh, &HEHHENYED 1hedeBICEPY: 3 SAiBRE -art, the pipette fluid has

Do SIS0 [, 8 FLOEAIE 08 LR [opied SeadY e el L0
cover | vi t WAEY B8 ehEOBha THRLEY, sasorfdies oifmsel T hG ves
pi petted 'i@ﬁ%éfcularT@ﬁen€ﬁ§H5fgge&pgogh%cQ?ofyégtéﬁémber;-and'to

| 'plaée it §n a new measuring poinﬁ- Heretofo?é_it.Has

10 been necessary te remove the electrolyte from the'

2

thimble with a pipette.  This is only partially drip-
proof, ' so that the -Samples to Dbe measured, the
measuring deviée, the hands of the éftendants'br their
clothing are’daméged. . In_addition; éccdrding-to the
.15 - state of the art, the'pipette fluid has to’ﬁeiemptied
into a stofage container for used electrolyte. Then -
the thimble ﬁad to be lowered onto the new _measuring
point in sSuch a way that its opening was tightly
‘mounted.  After that the .thimbie. cover with
20 eiéctrolyte-ﬁaé removed and fresh elecﬁroiyte fluid was
| pipetted into it. = The measurement could be started
aftef the cathode and co&er.were again in operatihg
position. All of these circﬁmstancés are avoided by
the features of Claim 7. |
25 . _' The features of Cla;m 8 make it pdssible for the 
work to be carried out in a rapid time sequence' with

different,electroiytes, employing only a short rinsing
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ah’er t he cat
t hese ‘ci rcums
features of
rapld time s
i'nsi ng -
vention the
netal deposi

- against  the

internal cath
nmet al sheet,

~and the Iayer

a supply ves

‘negative - pr

hode and cover were again in operating position. Al l
tances are avoided by the features of Claim7. 25

Claim8 nmake it possible for the work to be carrief
equence wi'th different erebtrolytes, enploying only
6 - tine with dIStI||ed wat er. Further in accordance

%gmel%ﬂyﬂnﬁi lf%%rqgggﬁ for measuring the'thickness

tion layer eet . conprising 5 arranging

oo D8, JBASStbe #OcR! E6LT ShyLEr 8BAMREre N3Y NO an |

ode and an opening for letting electrolyte throu

Providiedd @& NAHHIE FESSHELsRF ORE €RE! tQFEEﬁSEst h%t“)p‘én' ng

supplying electrolyte to the 10 “electrolyte chanber

essure to the electrolyte chanber through a flowoff [Iine

of

from
meltalhadiepds ik iNnedy i ¢O thetal nospbete, caﬁsraeﬂhglng a.

- connect ed5t 0 areacikdaly ol g irtsnberthdhelaywent ton vl |m635/ubeddesahl bed

on the basis:

of 15 preferred exenplified enbodinents in the draw ng

fol | ows: - "FI GeREctrodlydes chambess, sdwving tan olgbenal htabhedet gpa an
neasurlng chanber FIGURE 2 shows a schematic circuit diagramof the

opening for letting electrolyte through to the metal

~sheet, providing a negative pressure-proof seal between

10

the opening and the layer, supplying electrolyte to the
electrolyte chamber ‘from a supply vessel having a

connection to the atmosphere, and applying a-negatiye

'pressure to the electrolyte chamber through a flow-off

15

line connected to the electrolyte chamber.
The invention will now be described on the basis of

preferred. exemplified embodiments in the drawing as

. follows:-

20

25

FIGURE 1 shows a eross-section through a thimble-
type measuring chamber' | . |

FIGURE 2 shows a schematic circuit diagram of the
components of the inventlon,

- FIGURE 3 shows a section along line 3-3 in Figure
1, ‘ '

FIGURE .u.shows.a schematic of the operation of the
thimble-type'chamber, i.e. having generally the shape
and size of a sewing thimble, .with two different
electrolytes.and rinsing-liquid;

FIGURE 5 shows the invention applied to a large

-

-

as
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onponents of the invention; FIGURE 3 shows a section along. line 3 3 |h‘J

FIGQURE 4 shows a. schenatlc of the operati‘on of the thinble- type
..i.e. having generally the-spape 25 and size of a sew ng-
thlnble with two different electrolytes and rinsing liquid;, FIGURE -5

- shows the inventd ¥ . -6A- volune electrolyte i
chanmber; Fl GURE iqyéiéﬁéggréfyF?nﬁk EFﬁge pl ot of the detachnent _hﬂ'
process. Accordi ng ggzdrgur eg 1 nber % iS S aped like a 5 sewing '

- thinble. It is large #ﬁ coaX|a h fes iEF/WBIQi%itLR%QEﬂ ki s the.-

" A cathode in th%ﬁﬂﬁﬁ%%&ﬁ I nmetal tube 13 extends coaxially to it

fromtop to bottom the chann 14 of which opens on the bottomin a cone

.16 Chanber 11 1 0 t he | t udi nal
axis 12, Wi 1S g pet w b R 10°d5cRBaPEd gk

left, estab? | skiemdng ahiyiee] 198 {4 oyspLhi GO n interior space
21 of the chamber. On the botton1cyllnde% mg PB%%EEQ Wi%h respect ° -

_ longitudlnal axls 12. A cathode in the shape of a
.small metal tube 13 extends coaxially to it from top to
bottom, the channel 14 of whlch opens on the bottonm in

a cone 16 '~ Chamber 11 has'a cyllnder wall 17 coaxial

1
0 to the longitudlnal axls 12 whlch is equ1pped with a

-

-



.der into a funnel wall 22 in one piece, mhlch has 5 coaxi al . ng ¢f:H

wat | s 23, 24 on t he bottom The npgntlng walls - p a flange aftachnent’.
, 26 about 4 nmin di ameter. Cone “extends into the coaxial cylinder 27
" of the fl'ange attachnent 26. Cyllnder 27 extends downward over the fl ange
extendlng out to_the si de QI3 t here cul ar lip 28,
“which sits on a° Bﬂp\?é:cl]t%%sﬁﬂ éct 'EQEE' ge%ﬂhgeﬁtﬁstkg Hg(ﬁ'ﬁpa‘ésgs an

|y defined a K |
eroneti oal |y by RRRRRoN %2 ?em‘buaﬁ%mmﬁy%fb °*13’=‘15m53§§e°§' SPar it bn

fashion, Furt@erthgogw§ﬁgg9 mnrﬁ SthaE% um #iﬁ %Qy %@'and ot

31, extending downward 0 Iong rnlng.

an 'auxiliary eyggir ‘1":&[%35 ?u;lg,eellb%sam 22 h8 YR PrEwRen RNAECHL

- socket 18 and f.unnel t consists e ring coaX|aH} bent
from-connegf i ngcwa&qaaﬂ mouHEL ¥®! Wil 1§ 29terztpro§peﬁ% Ao BEBHAL S t'Pné

- cubic centineters. It is of t e same size as that of the prior art
thinbl e-type chaghaes ngHeeaMe gidsEaul i fngé | vt becliabhtt D6 $be@LOM idn
could 25 have a quarter of the " Iune I'n operation, chanber 11 is -

negative pressutf-ppametegure QowwWws6 tdeteads eiatd ayne ©bakhi sl
-8 exenplified enbodinent in accordance wth the
S cylinder 27 of the flange attachment 26. Cylinder 27
“.extends'downWard over'the flahge ektending out to the
10 side and forms there a.circular sealing lip'28, whlch
.. sits on a curved measurihg object'29; Sealing lip 2&-
encompasses'an exactly defihed area. | |
' On the top the cylinder_wall 17 is closed
heremetically by a cover.31, through which tube 13
15 passes in airtight fashion; - Further, connecting wire
'32 passes hermetlcally through cover 31 extending.
downward in parallel to longxtudlnal axis 12 and
formlng an ‘auxiliary electrode 33 on the bottom ih the
area between connecting socket 18 and funhel'wa11_22.
20 It_consists-of a wire ring coaxialiy bent froﬁ
connecting wire 32. The volume of interior space 21
amounts to 4 cublc centlmeters. " It is of the same
51ze as that of the prior art thlmble type chambers.
' However, it could easily be half the size or it could
- 25 have a quarter of the volume. 1In operation, chamoer
11 is negatlve pressure proof. |

Flgure 2 shows the complete layout of this



i nvention. On the right-there’Ts an electrically driven negative pressuare
(ﬁﬁqeratbr‘34,_mhich i s designed as -dh-electrical oscillating armature punp. .

It sucks up air over a nozzle 36 and blows out air over a nozzie 37.
ri ght end of a suction hose 38 is pushed on nozzle 36 in negative L

pressure- proof exzsmpdri,f 1 8d | eftbedd mEnEhi th i scpushédnore a wibthl et8® . -

This nozzle 39 passes hernetically thTougg‘cover 41 of cup 10 42 of

separat or 43. in@emubopsef GrbltfeconiBsilts bhegleastsamn elecdiniealily
insensitive to:the electrolyte and it can be seen where |evel 44 of :
separated el ecrdiyer g3 tioeat & eSSNES| 83 eat@itis38nl ywHILigmt Ay i nto
Scup 42. A schematically indicated float. 15 switch 47 is |ocated under
its lower end, 9GSii@N&%i 38h28 8L £ e ¢t of S6L IRl PSeapmktf 8 JUMR at or
34 as soorn. as &gvel 4 has r.eached fl oat S£A;f$ 47 ég this E@é,suction‘
hose 38 altnaysi&oRP&KS UMALGIGY Shd ORF FibGat T AP PriketiseOYéndri: 8Y ¢does
not need to be_2Q _desi d i nsan electrolyte-proof nmapner. A further.

nozzl e 48 passgsnf’ﬁtzgluegﬁgfbver'rg% irjrf'%tijg--eﬁfig fadsﬂ‘i'-%glgﬁ‘d k%ﬂ%% égt éfds
into cup 42. i ght Qﬂ% < Sect | . ' S i i ve
'pressure-proofpgggﬁ?o%? 85 {gméﬁtf%fﬁ§%§§?234§??h§y9§59?§9€é§§§K¥§ﬁm€

o Soiena of ERSCTENE &P LBl SBUAE ol o291 Porhian the.

B 'nozzle.39'passes_hermetiqally through‘covef 41 of cup
10 B2 of'separatof'u3, Cup nz'preferably’consists of
| glass and,'the}éféfe, is insensitive to the glectrolyﬁg
‘and it can:be seen wheres level 4ﬁ_o£_$eparateﬂ
electrolyté 46 is located. " .Nozzlé 39 extends qnlf
slightly into cup 42. A scheméticélly indicated float
_15_ switch b7 1is loéated'under its lbwer enﬁ, which.
switéhes.off the motor of negative pressﬁre generator
'34'as soon é$ ievel 44 has reached flééﬁ switch'47.
In this way.suction hoée.38 always contains only air
and the negatiﬁe pfessure generator does not need to be

20 'ﬁesighed iﬁ an electrolyte-proof'manner.

A further nozzle 48 pésSes through éover 41 in air-
tight fashion.énd'also eXtenﬁs into cup 42. The right
end of a section hose 49.is'pu$hed, in_negative
'pressureéproof féshion, on the paft of no;zle 48 ﬁhaﬁ

25 'extends:td'the outside. :SUGtion.hose 49. carries
" electrolyte fluid, which drips from the boitom end_bf

nozzle 48 into cup k2.



] ~ : o T,

&g~ The left (qr upstrean) end of section hose 49 is pushed in,nqgégave ,:]}p
" pressure-proof fashion on connecting socket 18. of chanber 11 e -
supstream end of a suction hose 51 |59pushed in negative pressure- proof. 5
fashion on the outwardly.extending part of tube 13, which, in addltlon

s electrically copnected cat hode Suction hose 51 carries

Nefectrolyte fluid. TRE d&kfstiam RS r@fa'%hcﬂlﬁn°ﬁo§€<5til?§ Besited g nis
negative pressure- ﬁ fashi on -on the rotrudl g of a suctjon t ube
52, which passeRY¥ ?8ub'ﬂ ae%%?’eS@‘“Fﬁs é‘&atpi“\%’ rf ‘E"p‘f'bo‘f“?’é%%"r’o‘?ﬁ
"Cover 53 is |nsert§d |n1§e pressur proof fashlo on_cup_5

gl-ass ﬁl egtrol yPRCEG DI YOvé fc :on it §|?sn 2 Ps $R¢ t8%1 ehd
Totlever 7. noySpEiel g'if’sss%s‘)l?h%l uahi‘%‘o'vderie'gé%%tgs?VeCtJdp%g’%agﬁ. 028 on
(s outer and ifoGR @G pednyl o e Ry P EnBihe” 374 PE b budd! £5, C20

be designed int ormof. a stopcoc st opper devi ce.

air 20 resistognly,s QWEGHQ'%&Penust@%@f’?i@%ﬂchrn &d préyaHS'

I-n space 62 and the rom1veIOC|ty of " the el ect yte in the |rect|on of

- the arrows in ssigthedelosesSRBsidh hdke S 1t b%ri-raieﬁh?lé‘bﬂmt walpmeyidhe
further the air resistor 61 is closed, the sl ower t he flom/and t he

slower the driprigé e eeead yé@dfbmnmzien4&o§é ghects opikaeTd ms
been suctioned out, then
negatxve pressure—proof fashlon on the protruding end
10 of a suction tube 52, which passes.through a cover 53
in negative pfessﬁre-prOOf fashion._ Cover 53 i;
inserted in'degative'preSsure-proof fashion on cup 54 -
of a glags electrolyte supply vessel 56. Suction tube
_ 52 has its bottom end near the bottom;of'cup 54, It
15 is fiiled with electrdlyte fluid 58 up to level 57.
Nozzle 59 pasSes thfoughe00ver 53.in air-tight fashion
and on its outer end it is equippedzwith an adjusﬁable.
air resistor 61, which can be desxgned in the form ot‘ a-
stopcock, a stopper or - 51m11ar device. -~ If air
20 .resiStor.61 is completely open, then ambienb_air_ 
| pressure prevails in space 62 and the flow velocity bf.
the e;ectfeiyte in the directidn of° the arrows'in
suction hoses 38, 49, 51;is then at the highest value.
._The-further the air fesistor 61 is closed, the slower
25 the flow and the slower the drip of the electrolyte

from nozzle 48,

If electrolyte'58-has been suctioned out, then:
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54%- elgctfblyte 46 is-in-bup 42. Cup 42 is then screwed off, as is‘cup;\J
4 ‘ the two are changed and the ng%Furing I s.continued. - Masuring can be

sonyi nued for a long tine when cups 42, 54 are filled with one to 5. *

seVeral liters electrolyte. Float switch 47 can be elimnated when cup 54 .

is only filled, with Lectrol | evel y 44, 1LS,n! - S

hei SRB ygf K h2e4%“géroil%a@‘é?@ﬁﬁﬁfé%‘fpﬁi%?é CLRE s ehEe s, &~
10 to, Fi qur. i ' S Wit -

pelinriedis 13 i TR RIRE JE LMY TR0 &l R L T L LAt et Shad

cups can al sq, g o JedSWLLR GAHEES: FOR e, ekE BLrob@Plichl tpsbay are

shown open. eeé cups are each connected, “via suction tubes and 15

suction hosesg,t.0.t{if g2 { DL §Hin 2 JF% @2 W 0P qack: 63 whikehoBketoi ts

o)
setting €l enen 63 can-connect one of the three inlets to its outlet 66

~connectedst 0 gubbph1NQIzePsl@lectrdliyyd Ner three-way stopcock 67 is
connected by its inlet 65 to tube 13 and its three 20 outlets are

connected Via SUFfo@it t3besch WY tdwnibeeeldm fatepandtémncupssl 85 The
| eft separation vessel is provided for electrolyte |, the centre
separation vesatly fdlleyiwitthf so muedt rdederblytandhadte Yeybl 48pasati on
vessel is provided for the rinsing 25 fluid distilled water. -The negative .
pressure genenaver 3% ikthecherightedft the lower end of nozzle 39. '
Figure 4 shows a scheme which is expanded cOmpéred
10 to Figure Z_Sincé.it_operates with two eiéctrolyteé I
and II in two cups.and'distilled water in'afthird'cup.;
In this case the cups can also.be bkovided with_covers;
_ Fbr the sake.of'siﬁplicity they aré shown open._'_These
three cups afe ea¢h connected,_via suépioﬁ tubes and
15 suction hoses; tq three ihlets of a three-way stopcock
63 thch over its setting element 64 can connect one of
the three inlets to its outlet 66 connected to outlet
ho;ile'18._'_A“further three-way stopcock 67 is
connected by its inlet 65 to tuBe 13 and its three
20 outlets are connected via sﬁction-tubes wiﬁh the -
interior of separation vessels. The léft-separation
-vessel._fg provided for electrblyte-.I,__the_ centre
separation vessel is provided for électrolyte I, and
the right_separapion vessei is provided for the rinsing
25 fluid distilled water.
The negative pressure generat§r 34 is conﬁected to

the_spéce, not filled with fluid, 6f the separator .



iLhefspéce, not filled with fluid, of the separator ~vessel s. - 4TCN, ff
separator ‘vessels ar.e negative pressur1<§- proof -in the manner spe o
. above. Three-way stopcocks 63, 67 aré& connected to one another in-such a -
way that ‘they have a common setting 5 el ement 64 so that during operation
_electrolyte | fl romthe,| eft into the.left separator vessel and so
1{,p'n. If, in the;egégﬁ%igTed Hﬁoa%ﬁéggtg c&ﬁﬁ%ﬁ}ﬁ(§qﬂgﬁ%%§ L eS0T T age
is applied to co [ ire 2 e NY obj ect 29, the :
negative pressurépgéﬁe?gtngBEQﬁgegmf?%%égq%g, angﬂ%he current between.
connecting wire 32 affkhe JBASWkicHE HPk§CE 329 4 gsur, dbep the :
vpltage charapteristicrin Figﬁre GE?E obtaigéd.‘ﬁ-ggashéﬁgg% ?%gigaté"% e
time progressingadgthled e sidila waylt6aD BReFCRAVINA oldifmBH ¥R thIANED
©69. has a very slight sl ope. Kink 71 is followed by an alnost vertical
curve branchs 72, elémerkbope b ‘Waiath diur ifgd Wk r@ tiom @1 d o 10ass ad MERywes by
t he mechani cal sl uggi shness of the recorder and which represents thée 20 :
vol t age neasur edf betmweRe l8€tavogeinbd the beRtl s epy readidrode s sdbraed sde
-total height of Figure 6 ambunts to 5 volts. The descendi ng curve branch’
73 is caused by emtching off the current and is not indicative of
- anyt hi ng. According"to Figure 6, it is clear that the 25 separation
process was conpl et elifsi iirextbel yexemplified embodiment according to

Figure.1 or 2, a voltage is applied to connecting wire
10 32 and the measuring objégt-ZQ, the négétive pressure
.generatﬁr 34 is:sditched.on, and the current bétweéh
connecting wire 32.and the measuring -object 29 is
‘measured, then the voltage characteristic in Figure 6_
is obtained. Dashes 68 indicate the time progressing
15 te the right. It can be seen that thé curve branch 69
has a very slightfslope;  Kink 71 is followed b& an -
almost vertical curve_branéh 72, the slope of which in
Figure 6 ié acfuaily caused-mbfé by. the mechanical
sluggishhess of the recorder and which rép?eSents'the
. 20 .voltage measuréd between"the anode and the auiiiiary
B cathodé,'whereés the totallhéight'of Figure 6 amounts
to 5 volts.. The desgéndihg curve brauch 73 is caused
by switching_dfflﬁhe current and is not indicative of
anything. Acgbrding_to Figure 6, it is clear thét the -
25 separation proceSS ﬁés'coﬁpleted'in-éxéctly 7.7
.seconds. - | |

Figure 5 shows thé otherwise unmodified device of



M

seconds Figure 5 shoms the ot herw sgq4innodi fi ed devi ce of To-12- Flgure 2
tinch has ‘been adapted to the invention in Figure 5 fron1GErnan Pat ent
\osure 26 58 357.  Since the Patent. Disclosure gives a detail-ed :.“

or)i ption of grhegl‘;p)gugm t?;ﬁfﬁt%gd#lagf ddi g Qﬁ\égctf%atgg he 34 d@x??mn in

dician is f | 'ar ufnctioni ng s t - onl’y "t he grences

need be _dgscri bgg&u\yé Egg'{e‘jgﬁ F&;%emglnanpgtgng élggcllg g&leepré(?)\r/\%g;?dﬂa.se,

t he negative pr are arranged ere hangi ng

into vessels 77g;%8, whi EF\elo p£eBLACt DibR1 S Re e|geﬂé9,| yge. deta11eﬁ'j

Therefore, an electrlca separation through hose clanps i s avoi ded

hoses used preva%%%ryléeioaoblfe%len&oqf@sb&;b@l—sgdqr%mrrﬁéumeu@w dgmas -
upt ake hoses 79, 81 for several decineters. They are located” in an

negative 15 pragewagedt¥dnd Bsida®ni snrbha 1Halvesi oh sherrpuaauon@mgtfm)top
upt ake hoses 79, 81 are nmounted in negative pressure-proof fashion in _
connecting yoketfatweindly itheeldif ferrayads e pd ebsudesprabedut is hollow
It is equipped with a suction nozzle 83, which is run to a 20 suction hose
the same as the. deSﬁyﬁhedt49hbnhE;ﬁn¢ﬂQmpEr0qutredonnthbedpvd©e|art
conpletely identical with the one shown in Figure 2. As a result of the
'negatlve pressuce s¢f, uﬂﬁan#@eblwﬁegmﬁssgenehaﬁ@ﬁ Tthe 76 a2re arranged

here hanging down and lead into vessels 77, 78 which

10 contact the same electrolyte. _Therefbre, an

.electéieal'sepération'through hose-clampé is avoided.

The hoses uséd'previouély for colleéting gas bubblés

are here run;Upwards as uptake hoées 79, 81 forisgveral

decime;érs.' - They aré located in an negative

15 pressdre;ﬁroéf'fasﬁion in'the halves Of.clémp 82. Oﬁ
.jthe.top-uptake hoses 79,_81_afe mounted'in.negative_

pressure-proof'fashion in connecting yoke 82 which

. itself is negative pressure-proof but is hollow. It

~is equi_pped with a suction nozzle 83, which _‘is run to a

| 20 Suction hose the séme as the designated 49 in Figure 2.

‘From theré on the device is complétely_identicél with
the one shown ih'Figure-é. As a fesultldf the

negative pressure Qf'the ﬁnder-pyessure generator, the

electrolyte in tﬁe device abcording to Eigure S.rises

25 _ih negative preésure hoses T4, 76 to equallheight up to

level 84. If the ubtake hoses 79, 81 consist'of a

_transparent material, it is possible to contfol and/or



— - :
. electrolyte in the device according to Figure 5 rises 25 in negé?%ié%éz
“pressure hoses 74, 76 to equal hei ght_qup to l-evel 84. | f the uptaKe hoses
.79, 81 consist of & transparent materidal, it is possible to control and/or
+ -13- prevent the electrolyte fromreaching the connecting yoke 82.

However, i f. SuCt boR infg! B3 8 cR¥YISFL £dr kB reRA A LT L HBSEBhnd dlePhiCAl

<% Wth separator v In Figure 2 with oater swtc then it can be

“/avoi ded that theyBgealgye PERSF4TErJeDeT 3LaT I aiyes16! 83 hal Kbdnect bl
the separator vessel for the exenplified enbodinent in Figure 5 is

arranged hi gher tham \Qssdtstdr.vdSseny thenBeaaliew i raspwrsion vessezzle
48, is extended to the bottomof a cup 10 corresponding to.cup 42, then,.

~after the negatiyg Anreseiugareertenaioh ifAcatéehad inféh| hroigh Lhe cfdmaber
switch, the electrolyte flows back conpletely on the basis of the fluid

| evel principle. aChddedr et sthat uregldtived spreapured gefnaratdre déceives
negative pressure generator is switched off and |l evel 84 drops to the fluid
| evel in vessel selzc¥8olRvtethe eldcttbleyt Bepathstmesyessnslrifigr the
techi.nque the | ayers can be applied either galvanically or applied in a
nmel t bat h. A f rego@dtifdms ieabrdhmestodn ghigunechl 14 appranged i higherood

" cans or pyrolytically tin-plated ca% foils. This _is also valid for- zinc
~or than vessels 77, 78 and the nozzle, corresponding to

nozzle 48,.is ex:éndednto the bottom of a cup

10 corresponding to cup 42, ﬁhen,'after the negat?ye_
.pressure_generatdt is switched off through the floaﬁZr
switch, the electrolyte floﬁs back completely_on the

basis of the fluid leveliprinciple.r | | _ |

'Chaﬁbe: 80 is néturally.also émptiéd when the.

15 negative pressure generat§r is switched off'and level
84 drops to the fluid level in vessels 77, 78. |
For the electrolytic thickness measuring techinque
ﬁhe layers can be applied either galvanically or
'apblied in a melt bath.'. A frequent application ié
20 gaivanically applied_tin on f§od cans.br pyrolytically
-tin-platéd can foils. This is also vaiid for zine or
fired-zingc plating, where thé'SENDZIMIR zinc-plating is

the most frequently emﬁloyed. 'Howéver, it may:also be .
necessary to ﬁéasure chromiqm'léygrs on chromium;plated
.25 objects, or bréSs iayers on brass-plqted steel objects{
-Another.applicayion-is'a brass base layer or TOMBACK

plated with a tin-lead allpy{



- | | S
1redkzinc plating, where the SENDZIMR zinc-plating is the nost frequentty .
Byed. ‘However, it may also bqlpecessary to measure chromi'um |l ayers on
Maum pl-ated 25 objects or brass |layers on brass-plated steel ‘objects.

e application i.s a brass base |ayer or TOVBACK plated with a tin-leads_

al loy.” 714 Thepl iyt n et 5B VB VoD PR BRSSO NChO8RReer

formation in the € previ ous nuner ous “an

times, very lange lydrqoeq PHQ%%@J%@ éjﬁc\:h%rc?vi%ussf‘yrﬁéﬂnfedo‘c

their rising, caused a5 emat'ure smntc Ing o fhe ‘measuring device -

and sinmul at edngh &3RRAY HHd V%t aaenéslmce@esm&%e hierskeahbunBydisoger
formation, the’invention ’allows morklng at a higher current density, so

. that the neasyyighiGidd /s hgchgducedaateaunat b¥ ehelidr rliSingi nesueétd%nely
~smal | measuring cel s can be produced for a flow ng electrolyte

measur emgnt s -paR e sarke swetiec hi ngurofefl ear tael mél@hbﬁwmgojda@ﬁ $cer alnml
narrow crevices. - -15- CLAI MS:
51mulated an apparent voltage Jump. .
"_Desp1te the slight hydrogen formaﬁion, the
inQention'aliows working at a higher current density,
so-fhat'thé measuring time is reduced at a ratio of
10 _1 3. | | i
o Sin§e.extreme1§'$mail measuring cells_ﬁan bes
produced_fbr é,flowing electrolyte, measurements can .
also be.made'on curved parts in.hollow dbjects or in

narrow crevices,



sedS A device for nmeasuring the thickness of a netal dep05|t|on |ayer. on, a
nmet‘al sheet conpr|5|ng an eIectrolyte16haanLJMMJﬂL_JuL44m+s+ﬂe.to'fa
sthe netal sheet, has an opening for letting through 5 el ectrolyte tg
net-al sheet, . a cathode in the electrolyte ch y T iaig
“the electrol yte Clehi@cted air-tight and | IC]UI i“r““ﬂ\mgﬂ ect’ r'o

amber, a sealing device at the * cha ndng.amraﬁgeﬂ 1.0 provr

a negatlve 10 pressure-proof seal betmeen the opening and the | ayer on the
metal sheet, a negative pressure flowoff |ines connected to the
el ectrol yte chanber, Al 8eatietr afon @ia’ BNEENEr drh¢ hieh kokinie o7 Qﬁeasﬂﬁ&%ﬂ
line i.n the electrolyte ‘chamber, a negative pressure generator

~ connected to thed @P&RbELOM nba Yaly %“s@pp‘l’?t\PerséF‘ef%T’ QI%PFdI%%g RdVi ng
: t th th t th |

 prossurc- proof AHEREFEN b BDRRNCLAMIE e BB O of LHRe KRGSy EAS
in the supp ;erv%'ggéfolm' BesiEe) aF s dn Qﬁf&ﬁ'ﬂsv s 8% s bl ik oaat ©

separat or Vesse'eigamﬁﬁscwol Khe. WHLSH | snaggati ve oreague  pr ale

IS provided”bet ween i'Ve préssure gener ator and

A devi ce as. cl a'%@%cﬁﬁopﬂ&én 2nafBs ta'}?ussp%awlyeisﬁe' Sf'oorro‘t'hd@d |

wWth alevel sw
electrolyte, connected air-tight and liqu1d tight to

the electrolyte chamber, a sealing device at the
chamber opening arranged to prov1de a negat1v§
10 pressure-proof seal between the opening and the layer;
on_the metal sheet, a negative pressure flow-off line,
connected to the electrolyte chamber, located at ‘a
distance from -th'e_. mouth of the suppl.y ‘line in the
electrOIyte'chamber, a negative bressdre generator
15 connected to the'flow-off 1ine,-and a sunply vessel for
electrolyte, having a connection with the atmosphere,
the supply 1line being negative pressure- proof and
;extending down towards the bottom of the supply vessel
in order to remain continuously below the fluid volume

20 of electrolyte .in the supply-vessel.

2. A device as claimed in Claim 1, wherein a separator
vessel for the electrolyte, which is negative pressure-
proof,_ is provided between the negative pressure

generator and the chamber.



ff the energy.supply to thegnegativ n Har.. when fFhe
the vessel reaches a 5 predeterﬂm@ liﬂn“ “I‘Hf A“device as ¢
Claiml, 2-or 3, wherein the el.ect anbér- i's a -

pe ect ol anper e € esi s | 5 L
devi ceNas/cl ai ?ed |% éa‘ﬁng% n%)% v?hlln%ﬁfaﬁi&] &3‘ Fég?fo yt e"hf(i:)hr%o ¢ ﬁgséA\a '»_.J‘-

smal | internal Jchahal, v il ANt %%@i&e@n@mga ié‘v?ﬁ‘g' SR emﬁt&pl yte i

chanber is negative pressure-proof. A device as claine in daim1

in which the elsgofgcdys eoﬁbaeﬁerehassggl Labgd yl el n@geretwe HdyRAS N
whi ch electrolyte flowis not provided in the supply. line. 7. "A device

~according to ClgarePate@PhhenngtAeamsed el sedt ithe t he swaat irtadqiessw e
| arger than-the.flow off tendency of the electrolyte fromthe -opening. 20.

8. A devi6e apredddtmehimed pével.or 5, conprising at |east two supply
vessel s in which the supply lines thereof extend to the supply line of the

el ectrol yte - 17 - chanber, a first multi-positioon stopcock into which
the supply lines run, from which a short comon line extends to-
the el ectrol yt &-. chén@@ﬂiceaaﬁxn#ﬁﬂmﬁﬁltn Chadmt ilon 2 stroPeoskierein Wivrt
common | ine extendlng 5 downstream fromthe el ectrolyte chanber to-the
second : ‘electrolyte chamber is a thimble-type electrolyte

chamber'1n-wh1ch the cathode is hollow.

5. A device as claimed in Claim 1, in which the
10 electroiyte chamber has a smali ihternel chamber voldme
and a small opening, in which the e}ectrolyte chambeé

" is negative pressure-proof.

6. A device as claimed in Claim 1, in whieh the
_ eleetroiyte chanber has a large intefnal chamber volune
15 in which electrolyte flow is not prov1ded in the supply

11ne.

=7. A device aecerding to Claim'S, comprising means for
setting the negative preesqre larger.than the flow-off

tendency of the electrolyte from the opening.

20 8. A device as claimed in Claim 1 or 5, comprising at
” 1east two supply vessels in which the supply lines

thereof extend to the supply line of the electrolyte



%, ]
ﬁu’jl-p05|t|on.stopcock the flowoff |ines—extend fromthe outlets e \#;\
'second nultl-p03|t|on stopcock, <and a separator vessel to which ea ‘
*flowoff Line leads. 9. A nethod far, neas mu Iﬂj“ﬂg‘l mﬂfs of a
,,_netal,loldeposition | ayer of- met al~ shket c ng agalnst
the layer  to .be. measured an el ectrolyte chanber, havi'ng .an i nternal

thode and ~aR3n¥RAN N0 £ st HhdiO0-p&s £E168! Ht@pcbﬁkoﬂﬁho W@ichheheet al
sheet, prOV|§|ng a negative pressure-proof seal between the 15 opening

- “and t he | ayelsuppIyPplidus el@agt ) ol skdn twhiéheael gabrel ybemmohanhghe from
a supply vessel ‘having a connection to the at nosphere, ‘and applying a.

- negative pre%&uemds)tﬁueeﬁuﬁnéxéotﬁbrﬁesbeMambeoughaase&bﬁufomﬁlhune _ :
connected to the electrolyte chanber. 20 10. A device for neasuring the
t hi ckness of posirtdical depusiddlon |ayeshooh eommoal lioel estksddng ally
as described herein with reference to Figure 1 and 2 or Figures 1 and 4
of the acgonpamwisty eamwi fnpm the electrolyte chamber to the second :

multi position stopcock the flow-off lines extend from_
the outlets of the second multi- p031tion stopcock and

a.separator vessel to which each flow—off line leads,_

9.. A method for measuring the thickness of a’ metal

-

10 deposition layer of metal sheet comprising arrangihg

2

against the' layer'-to be measured an' electrolyte
'chamber, hav1ng an internal cathode and ‘an opening for
letting electrolyte through ‘to the metal _sheet,
providing a .negative pressure-proof seal between the
15 cpening and the layer, -supplying electrolyte to the
electrolyte ‘chamber_.from_.a sﬁpply. vessel having a
lconhection' to the atmosphere, “and applying ‘a negative
pressure to the electrolyte chamber‘through_a' flow-off

‘line connected to.the electrolyte chamber.

20 10. A ‘device for measuring'the thickness of a metal
deposition layer on 'a'metal_ foil substantially :as
~described herein_withlreference'to Figure'1'and 2 or

Figures 1 and 4 of the accompanying drawings.




