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This Book is the prope,4 of the nicmhers of the Anneric: n Electio-
platets' Societh :ind .rn> infi·ingenient of this conlight will be pic]Ke-
cuted to the full exnent of the law.
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Editorial

1'.ASS YOUR KNI )\\'U*GE .\LONG

1 I ]C 111CiliberS of thi Society al-e not getting 711 the good that is
pos.ible <int of the· (_1 \14·1·I:,ki.3 141(\11(11, an{1 111(,re ilitere,1

sliould be taken in the artic·les published. Since the beginning there
ha> been no critici>m offered  11 any of the papers  resented. This,
while Ilattering to the authi,1-4. does not prove thal the niatter given
was perfect. 'Phere liltiht have been suitic diffei·ince of opininti as
to the merit. of tlie bu·111111:1 given or the proee» de.Cribed. To
read and kn w that s me improvemellt could lic made or ain· error
of tatement corrected, and then mil to en,littilimicate it to thi· |4(lit r

for publication iii the next ihstle. is not ill accordance with the spirit
and obiect of the S ciely. The 11191111)l·rh slic)111(1 consider it their

dut\' to bring out any new plia,e of a 4111)iect. The authors \\41111,1
appreciate juht critici.111, and take prille ili (le fi·liclilig lili·il- p Ihiti, 11.
This is dorie, as a nile, with papers presented al a niecting, and 41 )111(!
be in the Ql' \14'1'1.14[,Y 141<VII.W.. '1'he report of the disellssion should
aceonipany an>· paper tlint has heen read bel-(,1-e a nweling before
being T)111)lihhe,1. ( )fle'll more ean be Ii·:irlied from the <li:(tission

than from the paper it<elf. The ..everal branches have a member
on the Ectitorial StaiL :111,1 either he or tlic· librarian coul,1 11 te the

main poitils of the (li.ells.itin and 1,1-el):11·i· them ftn· 1>111>licati )11. A
lietter nar, Mid one which would (10 more ti inard the -cli>seminating
of knowledge,' w iild he for each 131·ancli to engage a stenographer
ami have him report the discits.ii 11.4.

kven m cnie rear's time what a viallialite 111;,S. (of information of

real practical valite 0,111(1 be compiled. The vollime< of 1he I )1· \1<-
TER]A REL'11·:A\' „4,111(1 he priceless to the members. ami in>li·ad of
being the vehiele to convey the thoughts of the few who are willing



to writc their expericiices, it nould comain the expericiici of the
most humble meitilier. and often ther are the ones \\ho pi ,+se+s the
little "trick" that count. for so much iii the platiiig· r ,<1111.

The Soriety is prng,·eqsing· and the nie1111)('1·bliip i> rapidiv itici·ca.-
ing. There is :111 4·:inic.t clegire to gaiti delinite kii,111-ledge of the
chemistrv of electro-plating being nianifi·.ted. c hie i·verv liand we
See evidetices of 11114. and each |;1111rtin ernitaill. 4(illic note of the
progres. of . me branch in that direction. Four reni-> ago nothing
n a> 1 eing dinie· i u ard tlii. end : 1 11:1 · everr 1,1-ameli i. iii:tking an
effort 1,0 e>tablish a eourse iii practical work and a laboratorv for
investigation. Toronto i: leacling the \\·61\ with a ftilly equipped
laboratory. niecting tuier a week for 111.11·tletion. R e|lester ineeti
iii the Univerbitr of Knche>ter; Milwankee iii the Marquette Uni-
verhitv : Philaill·lphia liaq (1'111,m.tration. iii the plant of uite , f
ith member< 111(11:111:111, lis 11:14 an 04·et i -cheilli.t toi initrliet tlll' 11:
Xen:irk N 111·iking every effort to Al,t·Lin ftititi: 1,1 equk, a laboint.,rL
with much promi.e f )1· stleces<: Xen Yinrk. Ollie igo, Dayloti, St.
1.,nik, Cinrimiati. 111111:al  and Detroit 11:ne defillite :ilans fo- tile
furtheralice of the 1:1140)1li·clue (11* ilirmi>try am·nig thei.· menibers.
.\11[,ther rear. a d tlial i, a >|111,-1 time. ue v,liture to v,l\· lilli e ie,-y

branch \\111 1 ) s.·,e,6 a 1-Chill rell laborato,1-v.

\\'c must not Mnp there; the kii(i\\ le'lge gained. the reqilt, cof
i,i·c:tigationg >hi.ipld mot lic ill>l for thi· memlier,  f the oil: 1,1-:Lilch.
'1'11:11 i< 11(il the y}irit  11- education. The 14)portililit) 11121\ be \<)111·S,
luit h iw ah tit the fi·11 1,· iliel]11)i·r \111  ef)111,111 1 alteml the  lietmg,
Imi*t lie he clmtied whitt knouledge you nere fortimate en,)11<11 to
i )|itaill? |le hits the inti·rehts of the Scrietv :11 lical·[ a: uell ah \'{)11,
and if approached hv a nieniber to lend a helping hand. would feel
complimented to think that the opportimin· eame to i )81% 4 ine Of
1114 experieiice al<mg. 1 ':1*q v itlr experienee along. What v u inav
liave ace mplished mar wit .i·eni mtich to you. but there iii:n be one
Illt'1111 el· \\·ho lia. worked Ilia-,1. 1 111 ; Und faitliftilly, willi illt htlecess,
to do tlial ver, thilig. \\'fitild Iii· :51)1 recial· \\Ilat v u lia<,sed al,)114?
It i> ricedless to ask. It u tild d  more. It w )111(111]ake hini feel :i<
if the .\. R. S. wa. re:{11\ fc )1111(led 111)0!1 5911,Cati ilal principle·K and
inake him feel like 1 67»ing Ms knowledke al ug,

\'im are indebled to the \mericall Electn)-131:lier: Society fin·
intl'reving \7)11 in wlint 0,111]d he gained hy meeting with pitii· fellow-
craft.man. Yon arc indel)14'41 to each member for the ,li  01-1 ther
have given the Satiet\· 1  ilmke il Ille flle·CeS: it 44. '1'llen in retilt·,1
"pa*s v,nur kili ,\Tledge ali „ig.- Y, u liced not write a leligilih cli>·
sci-tation up,)11 the Chetilical reartion of -11]e Complex sall ill :111
clictr,1-1)1:iting solirtion : 1110,1 of u. c itild 11 i di, v, if we wilie,110:
Init uhal ne· can 51, D i> to tell 1,111- exl ,('rienet' ill plaill lallgilage all(1



criticise the articles 1)111)11.hed. 11- thi· feelititr  f modeity st,)113 you
because of seeing your imme in print or not wishing to he published
as tlie author of a comment for fear voll may be wrong. a>k the
Editor not to publish your nanic, 1)iii higil vour article> as an evidelice
of good faith. Y 11 may .ay u illi t hi  r pliet of old "sil ·ri· and gol d
have I liane. Init >iii·1] as 1 have I give zint  thee." You 11:ive 4 ine
manner of ])1·(,(Ilicing a fillish: home lliettiod (,| all:ll)·Aing a holution:
4, ime dejinile information as to the value of ilie niam· clieinicalf atid
plating Salt. 1140(1: soniC data, the re..1111  f an illvestigation which
111:lv help many. Pass alinig your knowledge. \Vrite your opitiions
of the 111-3 ices.es 1 )111)11>hed ili the (21 \]:'ll, 1<1.)· 1< 1.\ lim . CriticKe in a
friendly war. Give what yoii cim and receive in returit much to
broaden you atid make 1·011 feel thal you are of value to your fellow-
plater, vour fellow-meinber of the A, E, S,

G. B. H.
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Chicago's Banquet, December 13,1913
0N Saturdav eveming, 1 )creintier 1:.:th. the litemher. of the Chicago

Branch of the American 1(lectro-platerg' Society gave their
>ecolid ammal banquet, in the "Empire Room" of the Grand Pacific
I loteL A large number o f guests 11,>nored the Itranch hy th.ir
presence, ami evei·wne wa> keeul' interesti·1 in the b])]clidid program
thal tlie Committee had arraiiged.

L 1 1. i lansjosten. 1 '1-ebident of Chicago 11·anch. acted as tua>l-
11111>ter, ami iii lii> address he .011(ike of the progths mitcle during the.
1):191 year. ami iii-ged the plater. present who were not meniher> tocome within the fold.

The t )Mistinafter tlicii intri)(Ii,red AIr. Cling. I l. Proctor. fir<t
presittent anct Ft,\111(ler t,F the Societ·. who maile a splemlict addre>s
and wai heartily applatided. Mr. Proctor'# addresh appears iii theR livi F. w.

Mr. F. I. 1.i,conit, then Fall„wed with a paper t)11 -\Fhat are Om-
ducting Salts?" As will be .see,1 ili :[ii)ther coltinin, Al r. f.i€£ )1111)'4
paper is a deeply Miere:ting one, and was listened to with great
illtel-Ft b\· aH present

"The Artificial Procitiction i if Colors on llcial" was the subject
o[ Mr, IL E. Willrnin·A paper, and to sav that it i, im par with thi.s
gentleman': previc)11. 1)111)01·* (111 thig .4111)il·(Jt. iv paving it a very high
compliment. Mr. \Villniore nas at liN best, and his paper was
greatly appreciated.

Prof. Oliver P. \Faits, Ph.I)., of the l iiivel·.hilv of Wiscoll<ill. and
an honor:try member of Chicaw' Branch, un> greeted with hearlv
applause when he aruse 10 .11(·ak. 1 I i.b 111,ject, "Theorv :111(1 Prac-
tire of Black Nickel Det)(34tion,- \\ah a :litendid paper alid o[ great
interest to the members. manv of whom are tifing black nickel
Sol litiolls.

·'The Aloderti Drnamn," per S. 17., Huenerfauth'+ paper, was a
c )111 prelicil :ire 11·eatihe I 311 the ni, }derli (11·liamo. br a man who knows
dynanio., and was greath' ilile!-c,ting.

Mr. F. 11. Emer\'. 111<trtictor al- CtiemihlrY of ttic Y. M. C. A., who
is guiding the tliemberes o f Chicago Branch tin· tigh the 111).stories
of chemistrv, >poke of the plea.Kill·e it garc him to teach inell ho
willing to learil as 1110 pm)il. 1,1- Chic:ign [h·anch were.

The toaftnia.ter introduced Dr. \Villiatii .\..lione.s a.. the man who
presided at the first meeting of Chicago Branch, and stated at that
alleeting les> 111:111 hro real·h agn. there were two meniber. preent in
pei·son :111(1 {me reported bv 'plione. Dr. Joill·< spoke in Iii. usnally
happy way and congral,ilated the members of Ollieaw, Itranch on
the progre. h they had maile.

Mr. H. A. Starrett wa, called 0,17 and added to the eniounelit of
the ocraxion hy telling in : 1111111orous way boilic of his experiences
and the experienecs of some others.

The program being conchided. tile merting adiourned. voted by
all a pleasant and enjoyable event.
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President Hansjosten's Address
8\NQU! T oF Cll IC \C.i) MI:.\U·11, 1)|.el \11:ER 13-111, 191.5

111< year thal liah 1):,Ased is tille that may lie· inarl:i·,1 dau·11 as anera {If progre» in the Ili.torr of American 1<leetr -111:lterh'

Sorich·. C hir gain iii 1]ic.1111 )(·i·.hip i, Iwily mie of the Iliam' thili,44 that
may 14' considered a mile<tolic  11 the i·oad 1,11,1- gre., alld yel thal
1-,}ar 1 i> inily hall- 11·a, cled. alid inam· diftaele. 11111:1 -ret hi·  were,ime
before Ne attaill the goal we have .et for {1111·Scives. 111 +11-iving to
reach this. Ju· 11ei·(1 the assistance. 11, }t ,>iilv of everv member iii the

Society loda>. 1,111 of every plater M \1!lerica. Mild he needs tile
beliefits derived from heing a member of thi. Society as much a:
the Societ\· liced.9 him.

\Ve know that mili·11 betrfit ha + 1 ii·en derive,1 by each of lis from
being a trieniber  f the American Electro-plate,·C Societ>·, and it re-
mains for the 1>re,ent meni cr. 10 11,}111-i>h the sced< ali·cad \ plailted
and make the plater 40 is wit vel  illi· of tls >Crk the licilefit. tn be
derived br 1 ji·ing a 111 1111)er, aild eventually make all platers eligible
to menilierliip. member: of lili. Society.

There are many thiligh ilial we have nce,}1111)lishi·(1 (1111·ing the
!)91Ht year: among  ther things, we have taken tip a c zirr iii
chemistry that nill help ain· plater \\110 1% 11(,u a memlier of thi
S cietv to :111:11\':r :inv soliiti, iii thal he may be entnisted with, and
every bratie'li of elirmistr, that pl·rtaills to the .tictice of electro-
plating will be taught him : this fuature al ile. is (me  f the mally
that slicnild catiKe i\·i·i-\' plater t  cerk 11ic'1111wrship nith our Socictv.

Xs tile·re are a litimber of V,Cal<el·S ,>11 tile program tonight wlic, are
more able to discufs the ill:lin· phases. 1 Will 11 1 take tip mly 1-re
of your time. but will introduce 4,11- worthy lir. Proctor.

Mr. Cirarles H. Proctor's Address

Alr. Presiclelit. 11ll'1111)er> and gizests of the Chicago Bralic  American
|fleetri,-plater.< S eiet, :

It gives 11]i· great pleasill·e thi,4 evening to have the lion„1- ,if being
prebrill at thix your hecon,1 annual 1):iriquet. 114,1 lull v :1% the fi,imiler
of the .\111iricam l'.lectro-plater: S ciet \ allil il + Iii·ht  a.1 1)1(01(lent.
Init also a. a repre>entative of thi· Stillrinw President. All·. (;eorge M.
H gal,nom. wh  1 am ,111-e regret. very nillch [lial he N zinal le t„ be
prosent with tls this er'elling.

| alll imprehied Ulth the remal-kable ativallee \[,11 have 111:i(le .illee

the formation i f the Chicago i>,1-2111·11 in May. 1!11 L :it \ihic·li time I
had the plea.tire of meeting nitli \7111. Since that tiiiie 1 lit.Lic
watelled youl- rl'111:11·1<,ilili· gl·(Inth i!1 111,1111)01·4111, and tile illtere.t
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diiplared br v )111· 111embel·+, idliell prove, that the fin-niation of tile
American Rlectri,-platers' Societr lia< accomplished wimilerful re-
Sillts (1111-ing its .11 rt hiht )1-\· ill bril]King the 11101111}ers of- the plating
fl-all·rnity together upon tlic common level. It 1 r \.e. that in l-ilion
there A Stl-(91gth, alid ill |.11, i\%,li·(lge there i. |'i,wen Thi. latter
I)111·a.e, the motto of 11]e Sneietr, 1 11111 sure inplie. very forcibly t
the m ilern Aler'lopinent iii the art of eleetri>-1,1ating,

Ill the few \Cars dial hart· pas.id .iliCC the Forniation  f the
Americal] 1<1·Ctri,-Plater>' Soriet \ iii Febril:il·\. 1 !){)9, liu Socil·t\· 01 a
like nature hah ever 41(1\\11 511£11 n 11:llm·al :111(1 healthr derelopineitt.
\t the present time we liave illirteell 1,1-illielle,, aK ft,Ili,ws: Xeu
3- rk. Chicago. Philaclell,hia. T ront, 1 I Cana(la), Delroit, Darton,
Cincilillati, Roelic,ler, 111(liwial)(,li.. Milivankee. St. ],inlis, Ne\\:irk,
N. 1.. :111,1 1:tiffalo. The,e Brinch S rictic. are gi,vertied 1,1 a
Stl],1-ellie M dv. tile scrollit c )11\·ellti )11  f \\Ilieli will be held iii
Chicago ill .Iline. 1 911, and I :1111 >111·e Chicago will be equal t  the
(,rea40)11 and jill iNtern] 111:it \\Clonile to the repre.clitatives Of tile
vari, 11,1)1-:mehes gathered ti,gether at that time ill a manner that will
iprove that Chicago knon + 11, w.

|11 mr vi,114 1  this w )11(lirful cit \ at val-i tls period., the right-
11311(1 of g  d fellowship liah alunv. been extended to nic, and I have
felt aS much at 11, ime lieri· iii v ili· cil 7 114 if I nere iii Ne·u York.

I am init g ing to lake 111 ) Ilillch inf wur time ill addre,King y }11 as
1 11 le 1 )\· 1,0,111·  r gram a ilumher of weli-knon 11 gentlemen are to
13,11 w, and a: 1 :im a g jud li,tener, I am +lire that the 1-ellial-ks to
fc>How and the papers to lie presented will prove {it- much value to
me ami 1,0 you a. 1)1·:irtical men.

( )llc 111'P{n-1,1111 lealtire m the 11111110 Ill·ve·123])1110111 ot electl·,i-plating
that come. 1  my mind, will be a 11101-nugh 1111(lerstall(ling of the
clie,iii,ti·, of electro- latin,g. \Ve 711 knon· 11,0,„ 1111101 attention has
heen paid t  thi· merhariical and electrical clevel, )111]leilt. i :I- the art,
by which 111·thods many articles have 1}ren plated up )11 a com-
ilierrial scale, that ill \·(*al·:4 Kinle bv untild have heen prohil jitiVT Oil
account of the co.1 of mampulation. m the 1,1-(01{illet. C )ile thilig
diat imin-Ged me very fi,reil,h at v ur 1:1>1 regular meeting wat
ilial y 111- Hicinbers are taking up a practical stud>· of chemistry. The
1-emark, 111:lile at that time, anil the el,™e attention f,>11 ued liv the

member: present, prove that thi> .tuily is :111 importam step iii the
right dil·ection, fr )111 which much vallie will 1-0.ult to vall a. forenian
platers and priletical men. Chenii>trv :11,1 electic,-chemiqtn· i. the
very foundation  f your art, a thor ugh 411(17 nf whicli will be
al)<c,ltitch neces.:ir, iii the future fin- the 111-Helical nian, if he <lesires
to keep .te  with the advance  f tinic. \\1111 a knowle<lge of elicin-
Nin' uill come the light from the clarkile><, aild mally of the cliffi-
Cultie. rillanating fi- 3111 1111known Catises iii y tir (laily vocatic ins. that
have eau.ed voll niall\· Hleeple» nights arid troubled dars will be oillv
as a dreain, 11,·e:ill.e you will know thy these (lifficilltic.  cclil- 111(t
with your superior knowledge uill 11· able to solve them iii their true
relation to each other, alid prove that the motto of the S ciet·,
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'1<li,jule,lge N Power," 1124 a greater significance ill voill- tuttlre
development than lia< ever occured to y{)11.

\Ve are living in an age that is practically a >111·\'iral of the fittest,
lint oilly d es this apply b i the litectro-plater hint to every vocation
whatever he the rank or file. so tlial the 111:iii or woman who (Irsir-is
to reach the top of the ladder 11111.t contilill:lily apply 111%  r her braill
to nequire all the kninrledge it ih p SHible 10  litain to retain a fore-
111(>ht place iii the commercial 1-ank: of 1 dar.

If the precepts of the .\ilic,-ii·an 1·.lecti-,i-litater<' Society are cari-ied
out ill practice. I am sure that the art of electro-plating will reach a
higher level, and a wonderful impetti. will he givvii to y )111 vacation.
that uvill demawl ircomiltion on every hand,

\. mutiibers of the liticrican 17.leetro-platers' Society you should
feel proud to weal· iN badge of- di .tiiiction. beratife from the earlv
inve.tigationq i f the trallhmutation  f one inetal to another in tile
latter part iii the righteenth and the earh· Years i if the iiniele,11111
relitury, have C me all tile wanderful {leveld)])1114'111% i,f eleeti·ic;11
eziergy, that we hehold on every hand. The wonderful production of
clicinicak fr m the air 111>011 a ctillitilircial '4Cate ill Norway and
Sweden i. primarilf thie to this fattle u'(,ililel·ful energy. Your art
in its early infailey wa> tile St)(,lis i· f r all the material wealth that
have e111:iiiat·,1 1-1-om these inve.ligations iii those early year. bv
your pr, ige,111()1-4.

I trust that tile intri-est you have shown from the time of vour
formation will continue. and that \'(1111- 111embel-ship will be greatly
inerea:ed fi· >m the results of this. y im· see int 2111111,71 haiiquet.

I whli 13) congrattilate yon lipoll your selection  f .ul-11 an able
header as your Presiclent. lir. 1 |ailostell, an, 1 1 :1111 -·e· that the
work he has accomplished here for the good of the Society at large,
will hear fi-uit in the near ftiture, :ind the highect h )11, i-4 jithill the
gift of the Societ>· will be placed iii ]11,4 hands. not i )lily as a reward
for Service> filithfully pert-,11·med. 11111 as :111 hinior 1,1 the .\merican
Electro-platers' Society and the Chieago Branch.

F,illowing are the papers which were read at the Hancitiet:
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What are Conducting Salts ?
R J. LISCOMI:.

 N tile maniptilation of thi· val-ious kilid.* of- plating s lution< were.sort to the use of many cliemicals to aM us iii the production of
certain reNults. Some of the salts are guided as brighteners, others
aid ill (lissolving the allode by removing the oxide> fin·med during
the deeomposition of the ft,lution due to the action of the current,
etc.

Gener:all-1. 4,caking. tliese elierilit·ill> are called colicilietilig salts.
Just why this is so, I am imable to explain. as many of the so-
Called C(}tlittli·ling salt> aet liicire like non-e miluct r. ulien added
to the bath.

That i. to sav, when eci·tain chemicals are added to the bath
the> do quiel·en t|ie action, and permit the use of a larger ain-
perage: there are others th:it if present in tile Same solution will
counteract to %(inc extent the good drine by the other, and some-
times actually relard, rallier than accelerate. \.gain, under other
condition> this same sall that acted as a retarder will act as a con-
cltletor. and reduce the resistare of the halli.

Ili->uIphite mid carbolate of soda 11:ive been considered as
conducting salts. .\11 eight ounce to the gallon solution of each
was prepared and the resist:mee nwasured and found to be 80 ohins
for the former and 70 ohms for the liitter.

I wo ounce< of earlionate of zilic aild two outices of earbonate
01 copper were dissolved in sufficient evanicle and tile sr,lution lilade
up to one gal](111. The resist:wice was found to be 18 olims on apply-
ing·the current of three volts. and apparerilly Only Zille was deposited.
1 4,>Tr otinces eacli of bi-1111>liate ami earbonate of soda were then
dissolved iii the solution, with no addition of water. and the resist-
alice :learn measured. I t waS found to be still 18 olmis. While
the salts clid not reduce the resistance, they did work a change of
Some sort, beritlise the %(111ttion then gave 1111 elegant deposit of
brass, The chatige wa> due to K<mie other properly of the salts :ind
is therefore beside the question.

To study the action of chemicals as an aid to the conductivity
Of tile pl:iting bath mally new solutions were male, and 01,1 60111-
tions trathered. Their resistance was niensured and compared.
Many of the figures are giveri below.

The carrying capacity of a square foot of ordinary nickel solt-
tion six inches deep, is from 10 to 20 amperes. 111 tile practice of
nickel plating 4 to 6 amperes :ire ilsed per square foot. Just why
then, we add Conducting Malts to this solution and then choke tile
circuit with a rheost:it, I am iniable to say. in making the following
tests lic) :ittempt has been made to :irrive :1 absolutely correct figures,
mid rertaili factors that wauld enter uito a scientifie test have beeii
ignored, iii the interest of simplicity. After you have compared
the percelitages, yon will agree with me limt awkward fractions
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and other miinitiae would 11<,t 111:lt:rially change tile :t\·rage. 1,1
making these tests n column of solution six iliclies long and one
inch sqi;irc is considered :ilid used as a standard im which to base
ealculations. Suitable electroiles were fixed six inches apart and
the resistatice of the solution nieasurcil 011 a \\'lieal<tone liridge and
rheostat. 11>ing a tele])11 ne reeriver ill:tratl  f a gah·anometer, this
being :111 :lerepted method of nieasuring the resift:itice of mi elee-
trlvie, Prof, C, F, Itui·Mess has (leKeribed a .imple and accurate
metlic>,1 for iloing this work and I think the time will c me when
the plater will ern™ider such a meter as a liecess,trv part of the
plating room equipment. The  lity reason it was not 11<ed ill this
article was because it was not at hand.

C )lle of tile earliest fornilll:te for a nickel j,lating solliti, ill entle.1
for 12 ounces of double nickel salts dissolved iii one gallon of
water (hee .4 ). Such a Sollition \\·:16 made alld the resistance illeas-
ured and found tobe 47 ohni.. '1'hig \#ill beconsidered as a standard
solution of 100 per rent. e )11(ltletivit\.

Twehe ounce> of double :alt. i> 111)(ilit :711 that can lic dissolved
in one gall,)11 of water at ordinary temperatill·e. i'lilli if (illier
salts :irc to he added as conducting s:iltb, it will be necessary to add
more water or less double salts, so tlial the rmulticting halts lility
be s luble in the solution.

I,el zIS see how this works (see 11). Add .3/10 4:illuti of water
to make room for the KI)-Called Condill·tilig salts: ttli: :let illerea:e.
the resist:mee to 54 „linis, aii inere:,+e  f 13%. .\* a ei,inp:iric(>ti.
take a nickel Scilition ill:11 appe:ired iii a recent trade journal: use
thi> bel·allie there are many ingredients (see E L :D I-,illows:

12 oz. Double -:illa.
2 oz. S.11 :711111,611.ic.

2 oz. Sitinte sall·,.
2 oz. 1,a,ric .\ent.

1 gid. water.

c jite 441110,1 will not hold ait these salls 41 the soltition i: iii-
Crl·a.ed t,, 1 -:1/1(I gallons.

The hollition was liacle hy firgl dissolving the douhle salts iii
water. and the re:litance lilea:ured. The (ther Chemicals were ailded
one at a tillie and the resistance lioted for earh miclition.

A glance will show that :711 sall mav 11 t be en,14(lered w.
conditeting salts although they mav Le of liene·jit to a solution Ir'
lile,-Ch' being present a subject which will 1101 he considered here

liettil·ning to the solution with 34 ohins resistance. (14), add two
nutlees Of Nal :111111101]iar to the gallon. hi this we find a conducti,i;
Halt thal reduces the resistance to .32 nhing or about 40% (Ch
\\ c Ket liack the 1391 lost by dihiting the M>hition and are 27% to
the good.

f jii the further addition of cheinicals other re,zilts are <>litair·24.
\\'ith the addition of hv„ ounces of sin.gle niche! :alt. to the salti-
tion C |) h the resistalice is increased to 39 cilims. or inereasing iii-
*ad of reituring the re<Atiniee. 'Ihro wme·es of boric acid are
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then added £ 1·3, illid the resistance of tile Solillion is now 40 ohins,
only 14% better than the ordinary simple nickel soltition.

Judging by the figures given ill the extreme right column of
table No. 1 it is useless to add a chemical of higher resislance to a
solution of lower resigtatice to increase the conductivity of the latter.

E
Z

i'al,14, 1 E

Remarks t
&

0

I

71,6
716

8%
7%

& 1 Timitca
C

D

EA - -- i

... | 1 47

..1 13/10 12 .... ...... 2,2 7 .... 51

.. 1 3/10 12 .... 2
-- 1 1 3/10 12 2 2 '- 84 - 13.32 04 3 8 .... 311

.... Il:/10 12 2 2 2 4 17 ZI| A |41

Frr,11 these figures you will al.so gather that except for a benefit
of a eatalytic 11:iture thal the solution receives, all liliglit lie left out
except the sal amnionine.

It is not the imention of this paper to discourage the Ilse of
Conducting salt: 1111(1 rertilin other rhelilicals for improving the con-
dition of a plating· solution, as there are tiiiies when the addition of
single salt.4 will help, as will be shown later on.

Another solution tested was composed of:
8 oz. Dotible Salts

(EA) 4 riz. Sulphate of Magnesia
1 gal. water.

'['lie specific gravitv of C RA ) being 70 degrees lie. aliout equals
tliat of (.\). yet thi> lia. a resi.tance of 5,8 olitiis-alicitit ·2·2% more
than (A)

Another solution tried was composed olh
Single Salts .............. 24 OZ. 1414 Re.
Ihiric Acid............ ... 1 M OZ.
Chloride Soda ............ M oz. 69 .>hins

Rats.

The above are all new Solutions alld have never been Used for
plating purposes.

Several brands of high power ilickel %:111.4 have been measured
for conductivih·. The Cripstone brand heads the list, it being a
2394 bettei· conductorthan :4(>ltltion (.\), Table No. 1. C )thers 1-allge
downward to 8% .

A word alicint old used nickel solutioll.4 may lie of interest.
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Ill all twelve perfectly good solutions which were measured, the
specific gravity ranged from 8 degrees to 10 degrees He. The resist-
alice ranged from 43 to 03 0111114. c }lily one of the twelve had a
lower number than the solution shown-see (.\ ). '1'able No. 2
shows the figures mi two of the twelve.

TABLE 2 Sp. Gv. Resist. Age. COntints

Old Nickel Sol................................ F 9 62 2.y Unknown

I. 6. .................. G 8 83 14.y D. Salts

No attempt will be made at this time to draw amy conclusions
as to how they might be improved. for the very good and sufficient
reason that they are all working very satisfactorily. An exception
will be matle in those listed iii Table No. 2. juht to illustrate a point.
It will be noted that the resistance of (G) is about .3339 higher
than ( A). The solution is fourtecii years old. and nothing but
doulle salts have been added in all thit time. The bath may need
metal-tlial being the case, would a conducting· s:ill help the bath?

Enough single salts was added to the bath to bring the specific
gravity up to 10 <legrees Me. The resistance fell from 63 to 37
ohins: conipare ((;) with (C) and ( ])) and yon will find that iii
I (11 the single salls acts as a ec)!icilicting %:ilt, while M (1)) as
comparect with (C ) it (1(,cs 11(,1.

The figures showii in the 011111% resistance colimm represent the
resistance of a colunm six inches long and an aliquot part of a
square foot, This will give a square foot of solution 6" decl) :lind a
carrying capacity of abolit 15 aniperex at 3 volts, for (.\). More
than 3 or 6 amperes per square foot are el(1(>111 11<cd. '|'hell why
conductin,g salts? Even that 14-years-old has a carrying capacity of
over eleveii ainlieres.

The electrical resistance of solutions of the chemicals used ill

the plating room is intel·esting. A few results are given liclow :

Cy:illide (11]ixture)................ 8 oz. to gal. 20 filims resi.glance
Carbonate Potash................8 - ·· ·· 38 ··

Carbonate Soda ................. 8 " " · 70 " "

Sulplin Cyanide Pot.............. 8 " " " 8() 1. .

Iti Sull). Soda .................... 8 .. .4 .. NO ./ "

Clitoride· Soda . 16 ·' " '· 13 "

Sal Aninionia ....,.............. 16 - '· ·· 10 .. .1

Sol. 2,f ry:illide and Carli. Cop..... 15 " ·· - 15 '

25 523-10-52-3/10Sol. of evanide and Carb. Cop.....

The total res{Ktance of the above kit of sollitionq is :11,(J:it 523

ohms, the average 32 3/10 (111111·4. .\11 equal part  f each S )11·tioll
was taken and all mixed. It was found that the wixture lia(! a re-

fistance of 27 olinis iii.Ktead of 32 3/10 nlims.

A eyanicle aiid car )011:ite copper Multition of 1(]-Ile. has a resist-
ance of 20 0!uns.



Four omices of earlionate of soda were added per gallon. Finally
4 ounces m' hi Sulp of soda were added per gallon.

The specific gravity was then about 14-Ile. blit the resistance
still remained at 20 ohills.

From this it looks its thuugh we might reduce the resistance
of a carbonate of socla .solution with cranicle but not tile reverse.

Three lised Hilver sulitiolls were tested:

made uith Silver Clitoride, free cyanide........ 12 7/10 oz, 15 olims
made with Silver Cyarlide, free cyallide,,....... iM oz. 34 ohins

made with Silver Chinride, free cyanide........ 1 6/10 ox. 311 olin™

The fir<t uses (11113 3/10 volt, as indicated on aii ordinary volt-
meter, with the secont! approxilitately h Volt is used.

Several 4,1,1 1,1-:ic>, linmze mid acid copper solutions were tested.
I See Table ).

1 Re- |Free. FrUe I Ap. 2)1]in.s
TABLE 3 1 111'1111 C yan- : Un Re:,is-

marks Acid ide. oz. Be'. 'tanee

Xi·u· Arid ('01)11('1·Sol. 1 1.7* 4. M.
()1(1 .. 9 .. h.

" hurnid,·

New - 11'&144 " R,·nt•W .......
Old ' Copiwi ' N. G. .......... Little,

Itrass .: -I.„i {). I.
731·Imze '· .......... ..........

" 1 3 1,1 %,4 ./

" " .......I =I Little 1

··· j 13 j Is
21 I 1,5

1 1/10| 19 ' 211
1 5 i 9 28

None  23 ' 23
83/10 32 ' 17
3 1/10 22 17

giloi 28 i IN14/10 18 3(I

Note tile resistance and the specific gravity, and quantity of free
eyanide in the old brass C \\-) and <iIi] brouze (X). and tell why
these solittions 510 not deptibit the metal hatiJactorily-certainly
not beran>e ther are good Coliclue!(irs,

"'I'" iii this table ic the best :4(,lution of the geries for vielcling
;l copper depuvit. The coutent of frec cranide N 1 1/1() and is han[lv
enotigh to keep the alioiles ele:in through )111 the dav. 11 i> tim the
best conductor, however. h 10,11:s, 11-0,111 my point of viC\\, as
Ilicitigh the plater shon],1 refrain fi·,0,111 :ickling Salls, alins condileting
salth. lo |lis Soltiticm. except it he to pn iduce a restilt other tlian re-
clticing resistance, :ind theii <inh· in the least possible 411:intities.

You arc prolial,1\ readv to :141. Ille, \\liere have we arrived ? I
Call (inlv hip,r that we have not :irrived, we are (}111¥ 011 (ilir way.

The *ievtion-Whal are Coliclilitilig halt H ? fias imt been ati-
swered. \\ c need an answer. We need it now !

F. I. LISCOM]1,

The I Int]Kon & Vall \Vinkle Company.
Assog. AIcinber Chicago l:ranch .\. E. S.
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The Artificial Production of Colors on Metal

Ih-11. E.\\TIL[.11(>RE.

AMONG the various duties the electro-plater is called upon to
perform none i,6 more interesting than that of the coloring

of metals, be they solid or depogited : all(1 1 will endeavor to present
the details of a few of the melliods in ilse for producing the ;irlificial
colorint; of some  f them. 1 shall confine myself in this article to
the coloring 0111, of copper :irid Iii-ass and to the use of chemicals
that ean be easily and cheaply procured. No especial claim is made
to originality of the subjeci matter. Let it he further stated that
its coiltents are from my own persolia! experience, and the fornitilas
given are such as I have uied repentedly with s:iii.flactory restilts
for producing metal finishes. Hhile any of the clips can be used
011 solid metal, they are not applicable to brass or copper 1)1:lied
iron or steel iniless the deposit is very heavy.

The ecili,1·ing of inetals has been called hy various 11:imes, among
them, ''Oxidizing," ''bronzing," "staillill,g." etc.: Imt is more Com-
monly kilown as "oxiclizing.'' As oxygeii has very little effect on
some of the metals, this is incorrect : but silice this is the term
universallv used to designate the coloring of metals, 1 have thought
it advisable to use it in that sense 1111-oughrilit this paper. \\hatever
the term or methods used, the object is to impart by ellemical agents
an artistic or alitique appearance m the surface of metals. which
produces an effect of contrast. enhances its licauty, and makes it
pleasing to the eye.

Many metals when passed through certain chemical solutions
a.:suine a variety of colors due to the formation of films of oxides or
sillphides uprni their surfae·es, the quality of the color depeticling to a
great extelit upon its depth aild the melliod of its fol·manon. hi
all metat coloring processes, teniperature. time of immersion, and
concentration of tlie solution used exert conficlerable inihience on

the results obtained, and frequently it will be found necess:iry to
repeat operations to prodilie (lesired restills. There are mally other
little itenis that make for succe<% which require a care :ii](1 :itte,ition
in operating that experielice alinie can impart. No formula kir
metal co](11·ing, however simple, is of am· vallie without intelligent
tlmiii iii lati{)11.

\\'hile the coloring of metals presents nci serious dilliculties.
mam, failitres can he attributed to the improper preparation of work
before its immerhion in the Coloring liath. Perfect cle:uitiness is
therefore an important factor ill (1111:,ining the best possible final
results.

home of the metals are more suseeptible to the calm·ing pro-
ress thall are othea Copper, for instance, form< the lia:i + for a larner
variety of colors than :inv other metal. '1'heve :11·(1 1.11(>\\·11 Chiellv
as "oxidized," "antique." and " 1,1 copper," 1110<t of which nre ob-
tained from the polassiini sulphide soltition <,1- greater or tess ec>11
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relitratioli. This solution is capable of producing a number of
shades, from very light tints to jet black on copper, all jiniqlic. witli
whiCh 111(,st platerh al·e familiar. 111 1117 nlize·ing the "statuary brolize"
fillish, which, aecording to table nmy be light or dark, 1 prefer that
the sultition cont:tii™ 11 1 more than 2 0.. 01 the liver of >itlphur to
the gallon of water, used cold, and seratch-brushed with a wet wheel,
a. this give.% it more even lini>h than whell a drY 111·11.411 i.4 Ilsed.
".\Inhogam' brolize" ih produced iii the .anic 111:iriiier: hut *iould
have Oilly a 111(ilitelitary 11111]tersion ill the dip. The lighter %|t:'fles,
when relieved with wet powdered pumice, give soft alld pleasing
c mrasts. For producing darker tolies the clip raii entit:tin 3 oz.
o f the stilplii,le ti, a gallon of water, with the adilition of a little :iqua
amnionia. I f. however, the solution i. loo Arolig, the work will
present a smoky appearalice and the filit adheres badly, sometinies
tlakincoff from theartiele trealed. '1'lic>e Al:trl< sh:icles, 5,1ter <irying.
are her:[1(11-111·11hhed with a Kleel whecl .111(1 relieved or "Spotted" oil
21 1-ag biliT. except in the case of cand 111:i<ted goroil.. Thig operation
is lie>t performed willi wet punlice powder applied to the .·ratch-
bri141. C )11 sonic· 1.itids of iwrk I have lihed the pilillire 171(jistened
with kerosene oil, afterward> washing iii henzine and drring iii
sawdu:11. '|'hi, illethod will be f imil ile.hirable \\·lien U M not ad-
vis:ible to put the article m wnter, oil accottlit of the pi,rosity r il Ihe
metal, after it has beei, thoroughly dried out before the retic·ing
{ 4 )<.1 Mll(,Tl.

I leavily coppered articles can be givei, a brown linibli known as
"]trench Bronze" hy iminervion ill a Solution, maintained at the
h iling p int. comaining 3 lbs. copper stil liate iii 1 gallon of water
and adding 1 0.. of fittlvie soda fir,1 <liKgolved in n sniall quauilitv
of water. This clip requires careful watehing. The work !,liould
be kept in 111(,tioii (1111'ing illittlersic)11 illwl withdrawn oreahionallv for
in.spection as the coloring proceeds. When taken from the soltition
it nilist he well rimed ill water, (tried. and scratch-111-11.shed with a
well-worn 1)1-:!hi Wheel, whieh gives it a very high lustre,

C Hher brown Color< are o tailied 011 09>j,el- by tihing i);11-illill
sulphide I j (11., water, 1 gallon, tise,1. waril,: or Mii,11(,11ium chloride,
3 oz.: pot:issium still>lii<le, 1 07..: cold witter, 1 gallon.

£ purple shade iq given to copper In dis:iiI\'ilic iii 1 gallon of
hot water sodium 11\719,hulphite, 8 07., with the addition of >5 07,
tiitric· arM. Scratch 1,1-1141 with a wet wheel before and after
imlif'rsioil, (!rv iii hot Witter and saw(lust.

I'lie color of e(,1.Iici- i> deepened to a 1 iright red with copper
stilidiate 211 s.. common sall 2 11}.4., hot water 1 gallon, going through
the sanw operation, as for the previc)11% finish,

"Royal copper" i.6 1 >1·inhieed  11 solid copi,er or heavily plated
goods hy Iii-st coating with lead hy thi' electrolytic method and then
bringing to n red heat hy mi·ans of the 11(n\·pipe or torch. It is liot
posAil}le to apph· this fini.sli to plated white metal or .vililered articles,
This jinigh is brought to a high 111<tre bv mentis of a con n huff.
Uiother method of En)(lieing thic jillish is to dip the copper or
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copper plated articles in Nitrate o[ Potash contained in an iron
kellie mid brought to a high temperattire. The reddish bronze color
seeti 011 nied:ils is produced liv thig mellioil after the\· have been
sand blasted and coppered ill all acid copper solution.

\H brass is not always of the same co1111)(}Aition it will be fouti{1
that shades will dilTer as the alloy e mains more  r less zilic or
other foreign metals. Sheet metal will also olitain different shades
fri)111 that of the east article when passed 111-ough the same clip.
11 5% for this reason that (limetittv is experienced in produeing
diiplicate shades on a vii·ietv of brass articles, even when their
roni]»sition differs liut .lightly. '1'aking for a st,111(lard scilution
ly oz. of the yell<>w Sulphide of antimony, 6 oz. canstie soda, mid 1
gallon of water, any shade of  rown ran be produced „11 brass. from
the light yellowish to a dark Ken] or chocolate color. by varying the
concentration of the soltltion. Chilliging its lemperallire. or regulat-
ink the duration of time work is in contact with it. These things
have an important intltlence  in results which C:,11 unlv lie determined
by practice. A flor coming h-om the dip, the work should be
thoroughly dried atid scratched-1,-ushed. h will present :111 alto-
gether different appearance after- this operation 11:is been pei-formed.
If it is too light in color, it Can be· returned tr> the dip lilitil tile
desired shade is produced. It also makes a difference iii the color
as to whether the work enters the clip iii a highly polished coitdition,
scoured with wet liumice. or S:111(11)1:l;led.

\ilother solution for producing brown shades on brass consists
of potassium chlorate 2% oz., copper stilphate 20 oz., water 1
gallon and used at a temperature of about 175° Fatir. As the article
comes from this solution. it has a greenish 1,i·own sheen ; but when
dry scratch-brushed, is of an eveii cimmnion-brown color.

111-ass cam Iii,·40 lie colored 111-own by adding 1(lassium sulphide
to a soliltion of si)(lium hydrate M the following proportions:
Potassium sulphicle 2 07.., caustie socia 8 oz., water 1 gallon. The
shades of color depend on the temperature at which the solution is
maintained.

\ Molution Contaillilig poll:4411111 Sulphide alime gives in) Useful
re>ults (111 brass. There are hereral other clips that 01111(1 be men-
tioned ; but I think these will lie found sufficient to produce any
shade of browit desirable.

11,·ass will assume a red color br treatment with copper nitrate
8 oz., oxalic arM 8 oz., hot water l gallon. [t can be given a littie
color with a boiling sollition of [.cad acetate 3 oz., hyposulphite of
socla 4 07„ in 1 gall )11 of water. Irideseent colors of red, brown,

and green :tre obtailied by substituting sulpliziric acid for the lend
salt.

l'he ineans of col 1-ing 11-ass black are nmity and varied, prob-
ally the most useful heing the black nickel Solution, as it does not
require the attention some of the clips Claim, although the dips are
11101-0 de.irilile when small articles are to be  lackeited in bulk hv

means of bask ets. 14,1- a j et 1 ilack color. .i tilmonia and copper carbon-
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ate is more generally used. This conii<ts of anunonia with copper
carbonate added Unlit the solution is tlic,roughly saturated and a
little remains at the bottom of the container in the form of a black
oxirle. Water may be added iii a Kinall :imount to reduce the strong
fumes of amnionia. This dip will work salisfactorily only when
kept at a high lemperatitre, Arseitic enters largely into the com-
position of clips for coloring brass black : used either electrically
or by 41111>le imniersion. Useful clips for the purpose are: Arsenic
trioxide 2 lbs.. :111],liate of copper 8 oz., limriatic acid 1 gil]1011,
used cold : or dissolve iron filings iii intiriatic· acid to saturation,
adding 1 lb. of arsenic for each gallon of solution. .Another is to
dissolve 2 m. arsenious acid iii 1 gallon of water containing 5 oz,
of pot:issium ey:mide. Any of these can be tised as dip; or the black
deposited hy ineans of the electric elirrent.

Never iii the history of metal coloring have there beell:ts tilittly
finishes as can be fourid on the market to-day. 11 is to be desired
that sometitne in the near future there will be a National Standard
designation for metal jinishes to prevent the confusion that is now
created hy each m:11111 fneturer's having an individual name for the
finishes on his product. In accepting a new position n·here metal
color is performed, the plater will he requested to finish some of the
work in "antique copper" or "old brass." The name means nothing

po.bition they may linve beeii called
copper," or "oxidized," "antique," or
ese may represent a number of finishes
relirrings and shailings. A clistomer

11.st, at a loss to know by what name lie
villires when making his purchase.

to lii,ii : F<,r iii a pri·vioits
"oxidized copper" or "old
"Flemish" 111·ass. .\In of tli

with their great variety of
under prescilt Conditions ic ;
sh:111 ask for the fillish he n

Black Nickel Solutions

C )1,1\·1* P. W \'1"rs.

It iq not an easy matter for a mai] whose only connection uith
electli)-plating· 1111% consisted iii attempting to teach the elementary
priticiples of tile art to a elabs of college boys for two niontliq each
year, to Hay anything of value to a body of men who have prae-
ticed electi·fi-plating twelve motiths a year for many years. I fully
realize thil Yet when your secretary asked me to put myself iii
this (lit'ficult Kituntion I thought only of the col-dial reception you gave
me a year ago, alid Sr). unwisely perhilp,· I c<ji,elited to address you
this evening. Should my remarks Con.sist 01113 of what is perfectly
well-known to volt, consider mv limitations alld at least credit mc
with good ititeillic>ris.
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A problem which is attracting the :ittention of electro-platers
very niflch, at preg·lit, iq the depo.sition of Mack nickel. micl I would
like to conlitic my remarks this evening to that subject. 14,1- the past
month or more, I have licen cat·rving on a series of experiments,
hoping to obtalii >ome i·e.111ts wliteli might prove of vattle ici the
practical eleell-(i-plater. \\ hite many (1 f the results have n purch
negative value, 1 trn>,1 that ] may be able to make a few suggestions
that will prove welcome.

Iii considering this subject at length. 1 have had recourse to the
fari, us hooks on dectro-plating :mil files of technical perii)(lic;119
which the l iiiversit,· Libran' lia. al[Tortled, but these have 1101 licen
sumcient for entirely satisfacti,i·\ re.,1111+. The history of the so-
called black nickel vilution at)]>ears to he recent, the first niention of
h 1 11:i,e f un,1 dating hack to ]889. To follow ith hi>tor\·, and to
give in detail the varion< IMilll> which have heell propohed for t,Ke
woilld require 111, ire time th:111 i> at (,111- (liK )(,hal thi: evening. 1 )111 if
any otie wiAhes this iii formatifin. the paper in full will lic published at
soine later- clate, and will thus  e available iii complete form. For
our purposes, however, it will be suAirielit to divide the val-intls
sohitions recommended for the deposition of black nieket iitto three
classes: Fil·'41, Solutic)11* Cont:lilling no Flie·kel in their original et)111-
position or :111)Sequent lise, 2111 211-sellic C<)111]) 1111,1 heilig 11%11;ttly the
essent ial constituent of the solution: secund, arsenic folutions which
Contaill iliel:el, either pill in as a nickel sall \\11:11 the bath i: Illa(le

up, or introduced duritig 11:e 1,1 ei,ilitoying nickel nnoiles: third.
nickel solutic)114 which contain neither arsenie or antiniony. The Last

named metal bields deposits which closely resemble those of arsenic.
To call de o:its fi·imi solutions of the jii·:41 class "black nickel"

is :i self-evident ease of mishranding, which should not be tolerated
by either the plating industrv or the ptil>lic. Soltition< of the second
class, whether they contain imic h  r little Iliel,el, will. in 1|1(· xpeaker's
opillioll, vield a {lepohit C Il™isting limitil\·, or even entil-cir of metallic
arbellic, whellever thic elemult A 1 )1-CQ·lit in the sollition 111 anv Con-
sifierable :1111(jillil. Iti,th of tliese form a plating which is a distinct
111.11:we to health, aud the use of arsonic ill plating s 111111 11% 41(}111(!
1,2 eritirel\ Ilik<)11111111ect.

Iii :ittempting to trace the hi:tory of the black nickel Sollition
from tile firqi Soltition thu: 11:zille,1 to the prehent. I have f<,imd the
following 1)17,11:11 li· cleve!(11 iment. I h· the addil ion o f nickel salts
to %(ime of the :irsellie .<111111,111. 11:Crlit: (111).4 01· with the cni-rent for
producing dark Cal r. 1111(,11 rel-taill 11]etal.. the de o.it wa< called
black nicket. '1'lien other >tilistances were added atid linall, tile
arsenic was omitted, producing the true 1 1,1(1< iliel<el h<)ltition.

The earliest black nickel solution seems lo lie that described by
C. 1 1, 1 'roctor·:' : - About eighteen yeal·* ago there was an 111111.lial
clemand for antique linishes such as we find upon the market today.
* * * This brought forth nitti·11 ext,erimenting aniong· platers to
produce n 1,]ack deliosit to he ti,ed for relief purposes in the produe-

*The X[etal 11]dustrv, 1907, p. 18.
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tion of this finish. The restilt was the black nickel solution which
is used by mally platers at the present time, and which gives excellent
results. This formula consisted of 8 oz. double nicke] salts and
4 oz. common salt to each gallon of water. This is to lie worked
for a short time with the electric ctirrent until it is in good condition.
C )ne to two ounces of ammonia per gallon is then added, and
polas.sium eyanicle until the precipitate is redissolved. One pound
of arsenic and two and one-hal f pounds of cyanide is dissolved in
one-Imi f gallon of hot water. Etiouch of this solution was added to
the nickel bath to produce a beautiful Iiia·k deposit upon polished
brass, bronze, copper, or silver. * * * Nickel anortes were used."
This liwkes the date of the first black nickel solutions about 1889,
No niention of black nie·kel solittions occurs iii books on platin,g by
Maigne and Mathey, published iii France iii 1891, by Iwilighein, Phila-
delphia 1893, Britior, Philadelphia iii 1894, aii{! Uzatt and Philip,
published in 14.tiglmid iii 1902. l'he several solutions which folic,w
have been till:en from such periodicals as were accessible. The com-
position is giveii holli iii ounces per gal]011, and grimus per liter.

2.  ras: \Vorld, 19)3, p. 11.
10 07. double bulpliate Of Ilick(·1............ 73 grams
28 oz. putassium %1111)hocyanide............ 19 grams
13,2 oz. copper carbonate ................. 12 grains
14 07 white arsenic ..... ............. 12 grams

"Nickel anodes are lised. The amount of arsenic iii the bath
determines the blackness of the deposit. The arsenic is not con-
slimed." This is a bath of class 2, as solutions were previously
classil'icil. 1 cloubt the correctness of the last statement.

3. Brass World, 1906, p. 263,
8 oz. douhle stilphate nf nickel.............. 60 grains
2 07.. potassinni bultillocyanicle .............. 13 grams
1 oz. zitic sulpliate, cryst.......... ... ..... 7.3 grams

This is the first .(iltltioll of class 3 tlint I f mid The function
of the zinc sulpliate will be referred to later. Nickel atiodes :

4. 1101:,1 1 ndii,t tv. 1 4[IT, p. 18, C, 11. Proct{ n
3 0.- nickcl :ulpliate (single) ....... .... 37.5 grams
3 oz. :111111,4 liinin, clil ride ............... 22.5 grams
24 oz. lk,tassium :ilii],ocyanide .......... 18.7 grams
2 oz. ammonia....................,..... 15 c. c
M oz. sodium 1,1.<1111)hite ................. 3.7 gri/111,

']trass anodes sliould be used, Some plater.4 have proposed
adding sulphate of zinc, 1,ut to do impairs the lusler of the deposit
and gives it a niuddy apearance.*** Iii :111 cases the solution should
be electrolvzed for some tinic before 114ing." 1<lecti·<ilysis with brass
anodes is 0111' another method of :zilding the sulphates of zine and
colit>eT.

3. Metal Indutry, 1907, p. 214.
l oz. cripper e:irli mite .................... 7.5 grams

34 oz. 7.inc carl)<)11.iti· ....................... 3.7 grains
1 oz. ammi,nitini chloride .............,.... 7.3 grams

2()



1 riz. white ai·enic ........................ 7.5 granis
2 0%. camitic soila .......................... 15 granis

I i,7. nickel bulphilti· ....................... 7.3 granth
6 117.. potassil,111 ey:Lilide.................... 45 grams

Sheet brass aticides were used. it isa safe prediction that the
dersit from this solution will cotisist mainly of nietallic· arsenic.

6. Brass \Vorld. 1908, p. 9. A s,>ft black nickel.
4 11,6. .al s,)da.

1 pint ammunia saturated with nickel carhimate
2 07.. ammonia ·inturated with zinc carl „mate.
1 07. aminonia aturated with e 111>er carh,mate.

Anodes of nic],c·1, iron, or carbon. 1 to 3 volts is preferal)le,
although 4 to 5 volts may be used. The same "Iblack nickel solution"
is given, with the nickel left (,111. and ircm allodes. iii Brass World,
1910, p. 220.

12

7. Metal ln,liblry. 1909. p. 12

oz. rouble sull>liate of niekd............ 90 grams
oz. white Arsellic..............+........ 15 craing

iniz 11111]11, inium car  nate ............... 13 grams
ll>. r,inc. :unmonia....................... 120 gram;

potas>ium eyallide to clear.
Nickel mic>(1(·% are liKed, ami the sollition is said to give a deposit

that is black, not gray, aild which will not fade or tarnish. I.acquer-
ing is hardly necessary. The solution stands at 8-90 Itc. atid is run
at 2 to 4 volts.

8. Metal 111(in.try, lon p. 313.
I gal. hot ernie. muriatic acid „ ........... 1000 c. c.
2 113:. white ar .cine ...... 240 granis
4,17. nickel .ullillate................. ..... 30 grains
4 liz. c  1 )(·r :uilphate ..................... 4 grams

Use ilic·ket anodes :ind a weak currelit.

9. Metal Industry, 1912, p. 88.
6 07. double .nhiliate of nickeL
4 oz. ammonium chloride.
1 „z. nickel :zi l 11.1 I i·.

2 oz. 1,(,t.1.:itin] Sillphocy.liiide.

1 leaspooii -111 of :i soltititili e i™i>ling f 1 part copper e:11·11(niate
in 2 parts anmicmin. Brass anudes.

10. 1;r.1.. \\ orld. 1912. p. 56.
10 oz. (1(,ul,le +1111)11lte i,[ Ilickil............. 75 grams
2 oz. :,111111, inium bulph i :cyanide ........... 15 gran H
2 0%. zinc sulpliate....................... 13 grams

E. M. F. less tlian one volt, temperature 70 to 100" F., anoiles
of nickel. time for a good dept)Sit Z hour or 1 liour. 'lt lins been
found expe(lielit to illerease the amouills of {10111)le nickel salts and
zille <114.hale as th: cle  Sit seem: to be more 11.iii form." \Ciditi
sliould be lieutralized hy tlieket earl)()1;:lte.
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11. Iti·ass World, 1912. p. 353.
1. 1 pint ammonia.

10 parts nickel carbonate.
I part col>per c:irlionate.

R. 1 gallon water, saturated by sal soda.

\dd A to M, use cold with iron or steel :inodes and the same
current as for while nickel. The vilution gires a ver\+ lilack and
permatient deposit. '1'llis Sciluti )11 1% 111111%11:t! iii that it ecilit:lins
neither arsellie nor a %1111)11()cranide.

A few of nmny comments upon black ilickel solutions and their
use follow:

"A black nickel solution works more uniforinh· if heated to
100° F."2

Iii the electro-deposition of black nicket the best resultf are
always obtained by depositing it over a freshly plated while nickel
surface."°

"The electro-plating of black nicke] and other  lack deposits,
silch ah the well-known ariellic depohith, in baskets i often a %011-ee
m much trouble. A fter the liiifket has herome coated over with the
Mack dep 41 the electro-de o..ition k mui·11 Jon'er. and the articles
F:iiI to receive a good deposit. A fter a time it is alnirist impossible
to deposit at 71L The method of overroming 11·(,111:le i. to strike
up the li:Act in a copper or Iii·acs Milution after each batch of work
has becti plated, so ah to render it a better conductor.-··

"The 01,1 1 )1;tek Tiickel formulas :711 Containtil al·senie :1% one
of the ing·redierits. and this fact has precluded their use in many
nays. The color obt:Litied was lint as satisfaction as (lesil-0(1 in
111:illy ca>es. and tile fact thal arscilie deposits willi the ilickel renders
the deposit .mmewli:it fugitive. Such black nickel formulas are not
exlensirch· used at the 1,1-eent time, and thev can searech he con-
biclered 1-eli:11)le. Hettel- 1-ehult< are j irc )1111Ced whell 111;le·k Iliel.el is
depovited 111*,11 frevilv delic).iled white nickel. l'he black nickel
(leix):il ((insists o f nicket Kilphide. \\1111 it a Kin:ill quantity of zinc
sulphide A depo.ited. '1'his zine sulphitle often gives a grav or
bro\\11 41:,cle to the deposit. Dipping for 3 to 15 seconds iii a 60111-
tion of 12 oz. ferrie chloride mid 1 07. niuriatic acid per gallon of
water trans form. the depo>il from one with a grar 111<tri to a deep
:ind tle:til black color. \11 black niekel dep :its *nult! be lae-
Iwel-exi.'''

"Black nicki·l i> beginning 10) br 11>ed quite extell:ivel\·. No
other plating solution 111 u, e at the present time is the rause of so
much trouble.-·'

'Ifillier millmillium or pota.Shillin stllphoeyanide 111:n' 1 e u. ed.
Tell to tweilt\· nlitizite. 14 required f Ii· a 14)(,(1 (lel)(}.it. 1'00 thick
dep #it> 111:ir Ilake off. Black itickel mar he plated 011 ain' metal

2 [tras, World, 1908. p. 162.
1,rass \·Vorld. 1 (1(,8. p. 223.

+ Brass World. 1908. p. 227.
5 11,·as. World. 1910. p. 251
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whic-11 will receive white nickel. The claill, thell the deposit takes
hetter on white ilickel ih (1()111,1 -ul. The full 111:wk is (11 itaine·(1 oillv (ili

polished metal. The solution must lie kept strictly neuti·al a.> arM
makes the (leposit gray or stre:iky, alid all<ali cause< 1 irittleness and
Unking off/"

-()tic:tion. Cali 1 1.ll'l. 111l'C1 1 e de osited i 11 l).11-1-el plating?
\1.Itinek nickel cloes liut seem to lend itself weli to plating iii
the barrel. 'Phe 1-c:tgon appears to be tliat the black deposit is a
rei-v pour conductoi- of electricity and when the depobit forms it
then causes 52 1 Juor eolitict so thilt the fill·rent pil>Ses uith much
difticult\'. As far :14 we knon black nic'kel is init being plated oil
small metal Zood> ill a plating barrel.'.7

\. I trocliet: >i>caking cil- 1,1:iel. 11iel.el, sav, : " It seems to con-
fist of a deposit of nic·].el and carl) in, and emild probably  i re-
placed 11\ a depusit  f Illic Jllier inetal |)1·(ill.4111 n out 1111(ler hill:ilar
e[)11(litii)119. A del)(it of 11:1·1< i,ickel is rasil\·  ilitained li,·cliltiting
an old bath to a fourth its strength :111,1 adding for each liter 30
gran™ of :1111111(mia ancl 30 41·:ims  1- a hvj)(1>1111)11ite. Tlie lauer inii
lic replaced by a zicutral :1111,1,ile. or histilphile. or a little 1)(}1:1>hium
evilili(le.

It w:is found impossible to include :111 pul,lished black nickel
solutions without 1111(1111\ exlending thi, paper. hui it i< Iloved th:it
tile Solutionh geleeted :tre [:lirk repre>emiltive 4,1- practice. Their
elli·ollological arraligenient 41(1111,1 imlicate \\11:11 progre.Q. if all\.
lias been made, and whether or not any solution lia> bect, adopted
as standard.

\1·senic is preselit iii :c,lution> 1, 2. 0, 2, 8.
 hlilphonailide 1: 1,1-CM·111 iii ,(,Imions 2, 3. 4, 4. 10.
Copper i: a con.littic·nt of 1 5, 6, 8, t).
Zilli· 1% a e,111Wiluent  1 3,5, 0,10.11.

The use of liraKS alic)(leh 1,111% copper and zinc into 4. 3, 9.
X ie|<el mic)(le: arc Sperified for 2..3,/, i
The presence of i , ipper or zinc iii many of the above solittions

ic i r the 1,1-(illuctic }11 4,1 a darker dep :11 th:111 10 11111:Illicd iii their
absence. I f the villition< given above are reprehelltative (01' actual
practice it i. evident that thel·i· i. as yet iii) real standard blnek
tlic].el. .\ finish s{)-called mar he ill'Kellie, or a niixtili·e  1 arseme

with nickel. copper  r zinc. 4,1- with out· or more  f theit· 41111 ihide.:
it may consist of nickel .1111)111(le,  ir n mixture of the sulphides of
ilirl<el, copper :111,1 yine: or 11 nia¥ c )11!dsl of .till other sub-
stalle es.

For the past month the ,e;iker lins been working over lime to
render thi. Confused vate ,)f- affair> even win·se e'imfounded, by
ti·vilig to diheover a lot of ile\\ sohition.4 which would yield black
finisties e ntaining i,lher metals than iiickel. Th,·Ae experiments
will be  riellv described.

'; 1:rass World, 1912, p. 281.
7 Bra:6 17'orid. 1913. p. 68
8 Manuel 1>ratique de galvannplastic, p. 257. ['ub. Paris, 1908.



C )17 tile assumption that the trile black nicke] deposit Consists
of nickel sulphide, it appeared possible than imy metal whose sill-
phide is Mack might yield a sati>factorv delic).it. '1'lie qull>hicles
01 the foll uitity metals are black or very dark iii color: bismuth,
Cobalt. coppei·, iron. lead, merrill·>. ilickel, Kilver mid lili. I laving
(ince tried to do sih·er 1)1:lting fl·(im an old photographic fixing bath
alld  )1)taining a black deposit of silver sulphide instead of the
white sil\·ri· itc.ired. I now de<Med to try sudium hyposulphite as a ,
?411 ).lance Iii,el\· to vieId sull,1111- 1111{lel· the illillience of the electric
cul-relit.

Salt. 01- vari<,11.4 metal> were (lissolved in a soltition of "hypo
comitinitic 60 gram> per liter. Current densities are expressed iii
antperes per .gquare loot.

Exp. 1. 25 grams of liii chloride per liter. At 3 amperes per
square foot. thi< EL\e a *lark smut on copper. which en>ily rubbed
c) i

Exp. 2. '1'lie double sull,hate of nicke] used similarly, gave a
deposit  f n·hite nickel,

Exp. 3. c )11 :tililing· 2.5 grams lead acelate to the previous soIii-
tit,11 a .g  il clark 41-:1\· depohil \\:i; <)1)taitied, which tool: a fine polish.
Temperature 140)< F. (60' C). Cill·rent (lensity 1 ampere.

Exp. 4. Lead Reetate, 25 gram: per liter, gave a clark poor
deposit, Ill,linly ilietallic lead.

Exp. 5. Col)lier sulphate, 35 grams, gave only a yellowi41 tar-
iii41, at elli·1-clit {letisilieS of 14.3 mid 44 amperes. Made alkaline
by animonia it gives a black Kimil at high current del™ity.

Exp. 6. .\11 (11(1 1)11,11<)graphie fixillg inth gave a clark brown.
but 11()11-adhel-ent ilt· 14,41. A larquered gniple is shown.

This :cries <,1- exlieriments \\-ith hyposulphites of tile metals
proved a digp  intineiii. the (,111\ inile thal gave pronlising reslills
being the combination of nickel and lead salts.

\ new +Crics of experiments was then tried with qulphory:mides
of a mimi,er of metali. Accoriliug to Comey's Dictional·\ of S lu-
bilitii·*, the >1111:11(Ii·yanicleK of l,isnitilli, copper, lead. mercury and
silver are ins,)1111)le ill water, while those of col)alt. iron :ind nickel
are readilv sollible, :111(1 thal 01- zine sliglilly soluble iii water.

Exp. 7. \1111(nigh bistllutil %1111)]icirranide is ilisollible in water,
it is !4(>111],le iii ilitrie acid, atid a .% lution was prep:ured by adding
:1111111(11111111) sulphoe\:inide to an acidifiu·(1 Sollition of hismlith nitrate.
This solittion produced a heavy black del)(hit ini copper without the
use of- the eurrent . 1,11[ it was all nil 11 ed off by the linger. C )n
platinum the current gave a dark  rown deposit which rubbed
off rather easily. After addiug ritric acid to the solution it is pos-
sible to nelitralize it hiy ammonia willicitit enusing preellittiltion of
the bisilluth. ']'11{S #c >lution (loes litit 1 )lacken copper i )11 immersion
and the etirrent produces a deposit th:it adheres stielith· hetter than
tile first.

fixtp 8. \111111<)11ium :lulphory,mide was added to a sollition of
cobalt nitrate, and in M hour a good deposit was obtailled, al,out
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as dark as the black nickel depocit idien the Spicial 1,1:ti·king agents
are not added. A sample is stiown.

Exp. 4). Altlicnigh copper %1111,11(,cyanicle is iziviltilile in water
it i.s s{)11111]e iii ammonia or in a sultition of milin nillill sulphoey:mide.
23 grallA of alintionium Stll],lic,C>·auide :111,1 60 grains of copper
sulphate per liter, coulai ing much undissolved copper %1111)111)evallide.
gave n  deposit. More :,111,11;tlium >1111,1,i)cyanicle 1\:i. added with
a like result. Finally enotigh ammonia was added to clear the
holliticill, and Still 114, deposit U':th Obtailled hy liu eurrent.

Exp. 10. .\ gollition of 50 grani* ferrous ammonium sulphate
and 25 grams aminonium !42111 111(,evanide per liter. at 1 M amperes
per squal·c foot gaven dark tri·,tv (le  i.it. Theaddition of 1() grallig
zine qulpliate callhed the (Ii·pubit i  1 )(·come a lilli· 111:wl.. which take
a good p li<h. This i.4 cqual to 111:zek nickel in appearance. but lili
solution 14 :111 1111%:1116['le·ton' mic· to 11(11-1, 011 aci·outil ol the furnia-
lion of irtm ni:  mid the firquent failure  f the deposit to cover
<01111)letelv. Ir<)11 atic)(le. were lised. A sample is %11,11\11.

\ ililital· >ullition of lei-ric eliluricle ung tried, Init this cor-
roded both copper mid ilicket so ra{,icil.v thal it is unsatiht.ictory.
The color of the deposit was excellent.

Exp. 11. This uns a comparison of the relathe effect of the
sulpliates 4,1 zinc :111(1  f copper iii darkening the 1,1:tel< nickel depohit
obtained fl-om a vollition of the (14)111)le Slitphate of nick<·1. con-
taining aninionittin %211 h eyintide.

A deposil wa. made fl-(im sciltition No. 3 at a elli·relit (letisiti
of 1 :11111 el·C  el· >(111:ire fc,(it, ailcl a beauti ftll clark e 1 1- was o tained.
This stood polishing perfeeth·. A 411111:11- sollition wah then linde
up but with e pper :1111}liate in place of the zilic sul hate. 'I'lie
deposit from this solution wies a trille  larker than the other 1)111
was so soft that it was instatilly removed by the polishilig wheel.
Sample of both are shown.

I laving heen unsuccessful in attempts to prepare a black nickel
solution from published formulas. in PX)& the Gpcaker pul-chased
a solution already prepared 1-1- 111  ine rif the platers %11  13 houses.
[ts composition was :

8 nze. d u le +11!pliate of nickel .............. 60 gram.
1 pint ammonia ............................ 125 c. c.
3 oz. pata..ium sulphneyanide .............. 22 Aranis

207, while:irsetue................... ..... 136,·ams
3 0%. aninioninni carbonate ........ ......... 22 gram.

6 10 9 4,7. p ta:;sium Cyallide........... 45 t  67 grain:

Several deposits at M am en· per square foot were macie oil
platillum. An nimlysis of one of thi·qi· by Mr. \\1 G. Cran· ford. of
the Departilient of Chemi<try. %11( iwed that it contained 91 per rent.
:11·senic, and 8.3 per rent. nickel. h contained lin 4111 hur.

It scemed of interest 18 determine the itirrent etticieney Of some
of tlie Mack nic·kel sohitions.

From the solittion Init mentioned 0.902 crams pei- a1111 Jet-e holir
was deposited, a ctii·retit ellicieticy of 95.7 pei· cent.. eakeulated for
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the composition found bv anal,sis. Faraday's law requires 0.9324-
grams of arsenic, atid 1.003 grams of meket per ampere hour.

Qualitative tests on the deposit from soltitirm No..3 liowed tlial
it contained hoth nicket aint sulphur. The published stateniclits
tlint the deposit from this solittion is i,ickel <2111>hide, is probably
correct. This sohition gave 1.5/ grains per ampere hour, which
leads to a elli·relit elliciener of 932 per cent.

Exp. 12. Black Niekel (111 \Iumiiium,
I kning ex) crielieed the listial dillifillties whell tning to plate

,711111111ium with i,ther metals, the speaker was not >urprised to find
the following 01;ltenient hrice repeated iii one of the plating trade
i unials.'' in 211Nrei· to questicms from eurrespundems: "There is
no niethod of blackelling alt111111111111 1)\ the use of a solution or by
plating that i> sati, factorr." 3 911 Giri imilgille 1113' delight at ob-
taiI]ing firmiv adherent dep<):it 4 of black rlickel upini altitilinuin from
sollitioll No..1. '1'he (lepu>ition 1% c:11·ried {)111 jilht a.> for alll\' other
metal. :111,1 the coating seem< to :ulhere quite as well as tipon copper
or nickel. The sumples exhibited were prepared too recently to
be eerlitin that time uill not catise the depic),it m peel oIT. as has
happened in the case of many prevints deposits Lip<)11 alumintim,
but so far there N 110 sign of peeling. The color k a.4 yet unBatis-
factory, 1,2111% of a brownish tone. 'I'hiK E probabh due to its
1>ein.g fleposited over a matte ilistend  f a  >cili>lied .11]·face. as all
attempts to clean the alumilium williont (lesli-oving the polish, have
failed. 1<x el·illieT]44 nre. hi wever, lieing Contilitied, and suggestions
along this line irill be welcome.

I'lie trotible fri·quenth· rep, irted in 1):i:ket 1)'atilitf of >mall (11}-
lects with black nicke] can be (>\·reome more simplv than In- the
suggested remedy of cuppering the basket after each batch of
work, provided the tise of :ilurilimim 11:isket< i, permissible. .\111]11-
inum is 11.hed 1-i ir clipping 11:i>keis. Guld it mil 71%0 he empt yed fur
platimt I):Eke.t? In thi. e:,Ke it ih ()11|\ necessary to ilip the bahket
n fen scrollds in a Illixlure c i f equal nilumes of nitric mid >ulphuric
acid*, diluted nith Uater to :111\ degree whieli suits tile operator.
The nickel stililticle is quiel:lv reillin·e,I and the :111.milium i.% not
:Ittacked br the acid.

Iii closing. 1 ni.11 to lliank you for the privile·Ve of being pre:ent
10-night, and to express as a New Year'% wish tliat tile 11ext il111111:ll
baliquet inav see mi advancenient in the Alliericall Electro-Platers'
Society. at lea:t equal to the Slilcii<lid record of the past year. May
the (junt·terh. in partinilan im·reace ill ize and value. It is the
Quai-Lei·11· which brings to each member a realization that lie belongs
to a great internatioital >(>cietv, and not lili·relv the Cllic·:14(1 liraileh.
The twentr-three hound volumes of the trangetions of the Ameri-
call Electrochemical Society, constillite the most valued part of
mv professionial librarv. Six Tears hence may every member of
this younger .1 E. S. he able 16 Kny the hame of the Quarterly.

I..\1;(}RAT()NY OF APPLIED ELECTROCHEMISTRY,
l-itiversity of Wisconsin.

' Brass World, 1911, p. 3.33: 1912, p. 411.
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The Modern Dynamo
By S. E. 11UENERFAUTH,

Superilitendent und Electrical Eilgi)ier·i· of Jienlictt-O'Connell
Comptitiv. ('11>lamo, Illitiois

Ti 1 S iq a %111)ject ill which overv Plater is ilitel·cited for the rea-
1 Soil that witholit the Dummo (,1- a etirrent supply from fome

Ather %0111·ec, it u )111<1 he 11111 >, ):il ili· for hhu 1,1 'l  anv !)1911111.g.
You are :711 f:uniliar uith 1 ),iminns iii comiection with the art

of electroplating. Some of piti have had years of experietice. which
dates linek to the lime when the 0111\' machilies available were what
are known :15 "Bi-polar" type of dyll:unti. These were built iii
small units with very few parts in the armature. and wei·e generally
shilnt w(,1111,1.

To-day we have nearly reached the climax of perfection iii
1)vimmos for electro- 1:ilinit, f ir 10-41:iy we have the M ziltil)(>lal-
CAnipound Wound Dynamo with the (211111 osition Brush, :und which
wilt lie explained as we proceed with this article.

The developmelits in Dynamo construetion for electro-plating
have becti very rapid iii the last two and a hal I years. The first
inwortant step iii developing the Modern Dynamo was the applica-
lion of thi· self-lubricating and Aclf-adjusting bi·u>h. This has
enabled ils to ovel·come tle:ally :LIt of the troublesome as well as
objectionable featuri·> contained in the AM 8'pe of drimm s. which
wa. the 111·11.11 tri,u le, To overconic thih with the new 1 11·tish was

110 hinall 1111(131'taking for the reason thal the carbon  1- graphite
111·11>11 e uld 11 1 be tised ini acec,imt o f very high resistatice amt low
conductivity, init today we are able to sectire hrusheS for Electro-
plating 1)171:111104 combining all of the necessary features required
for low valtage 1 )711:linos, which are low registatice, high condue-
tivitv and self-iul,rication.

On accoutit of the low resistance and high conductivity it was
necessary to provide a 1 11·11*h composed largely of metal having- a
high conductivity :ind at tile Minie time it wa neeessarv to provide
lubrieation iii lilis 1,1-lish. 113 :11)11!ying stle'li brushes with Kilitable
holders, which :111(>u the brilsh to adjust itself automatically as it
wears (lowit -at the Kiline tilile holding iiN proper 1,4,411.11 lili the
lietitral point of commulation. it not unly overcutizes the most objee-
tionable frature of the  1(ler tipe.+  f Al\11:1111, >.. which wa.--as the
bruslies wore down, they would chift their position 011 the commuta-
tor. aild unle>s thev were Carefull¥ i:itched ami Constantly adjusted,
sp:irking w<)111(1 :11  e.ir, which resulted in cutting of the commulator

whicli woild scon lilin holli bruslies and commutator. This has
heen overcome by the :11)1 lication of the iii\· 1 irtish and ril:al,les 11< to
furnish machines haring a >imilar Iii-ush rigging as are used on larger
d>·immos and motors of a higher voltage.

Then. again, it liol {)11!y enables us to 1,1111(1 a Modern Dynamo,
but practically '94,01 Proof" 2% well. [t relieves the operator from
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the trouble atict mi,ic>):itice of keeping the brushes properly adjusted
as well as properly 1111,1-icated. [low many of you would feel a
burden removed from vour daily lalions if vou possesced a 1)vnamo
Hke this?

These are not 711 of the good features contained iii Modern
Ilyllamos. \Vith the appliCation of these brushes. we are. also, able
to give you a Dril:lino with a higher ellifiency-one that will enable
you to turn out more work per day for the reason tlint regardless of
the amoutil of work in the tank, your voltage remains constant. and
at the saint time you are commutating the eurrent at the proper
point of conumutation, for every (117131110 has a lielltral point of
conimutation where the em·rent can best he collected will] less losses
and no bad revillts to the e minut:itor m- 1,rilhlies, whereas with the
01(1 type of dyimmo. it was iicirshary to adjil. 1 111(· hrushe amd
1-lieostat at nearly every change of load iii order to maintain the
proper volt:tge, but this is often neglected, which restilts in a light
deposit or mfire time required to turn (mt the work.

IIi these days of sharp omilietition, elliciency in the [),yunmo
as well as all other parts of the  lating room is very essential. 1 f
your cquipment is u  to standard :111(1 vour (lv[1911110 is wanting, you
are still L:111{lic, 21 ,1 ie<!. f<,r >·c ,zi 11·ill 11(4 1 al de t< 1 turii out the :itiu )unt
of work you.should it- wii had the properetirrent, so if your Dynamo
will give you Ihe vollage :1% well a< the current at a high efficiency·,
aild u·ith 711 these objectionable feamres removed, voll have 311 that
nmy be required from the <tyli:uno end of your equipment.

There is still another improvement we have applied to our
larger di·11:1110< in what nre known as "conimiltating poles"-some-
times called "inter poles." Commutating Poles have been used for
a number of years on standard clvitamos mid motors of higher vol-
tages. 'I'lie writer himvel f lins liuilt a number of dynamos and
111(,torf equipped with Commutating Poles, and which were a great
aid iii c(miinutating em·rent on dynamos. These Commutating Poles
are Homen·lint smaller th:111 the Main Poles of tlie 1411:tmos. and
nre placed lietween the Alairi 1 'cile< :11111 wound with n series winding.
I'liese Commutating Poles prevent any possibility of sparking at
the brtishes from ini load to full load ami even nt a very heavy over-
load. They do not, however, increase the conimerrial efficieney of
the lh·imino iii them:elves, but hy a phing these Commulating Poles
in Comlection with the self-fubricating :111(1 self-adjusting brushes--
hy properly selting these brushes at the factory, which do not require
any shifting-the brushes heing Ket at the izeutral point of com-
mutation, we are able to give you a 11()1)]CRN DYN.·\MO of a
higher efliciency than heretofore.

With Dynamos embodying all these features, we have practically
reached tile elimax of perfection in dynamo construetion for electro-
plating or electro deposition of illetals, which should be a source of
satisfaction to the user as well as the manufacturer of Plating
]*11:1111(>S.
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Newark's Open Meeting

X Fridav evening. December Ath, 1!113, Newark held :111 "Open
Mciting" which will he long remembered hy those who at-

tencted. The foreman platers of Newark and al.ho tile marillfactirers
wei-e invited to attelict, alid the attendance stirely showed tlial they
liuul accepted the invitation. Oni· of the nwmbers started lo count
noses and grew discom·aged with the proxpects after he had passed
the fifty mark. C hie of the lilia. ing features wah the good 41(}wing
macie by the New York 1:ranch. Everyhody· present came iii with m
knocking and the program was so pleahalltly arl·,Illged that tile\'
C<)111(1 not go olit any other way. ie speal:el·.b of the evening \fere:
Mr, Mitchell, one of the Sill)crititiviclents of Tiffany & Co.: 1}r.
Jimes. of the Cellutoid-Zal)(,11 Co.: Mr. Fred C. Clement, our Sil-
preme Secretary; Professor \\'ciner. Principal of the Central I ligh
School, aud Professor Charles Colton. Director of the Newark Tech-
Mical Selloot.

Mr. Alitchell'> addreis was enlitle<1 -The Relation of Chemisti-v to
the Plater," a,id his worth; certaiiily proved tlial the %111(1>' 2111(1 appli-
cation of cliemi,try was surely a great henelit to the plater. The
general trend of his statements were that while not deHiring to
depreciate the work of the theoretical inati in any way. the practical
man wag fully as important. if not more .0. thall the· strieth
theoretical man.

Dr. Ii)iii·s followed with a splendid address 111)011 the belle·lit h nl
the \.'14. S. to the enip!(ner.. \11\ employer present „11(0 \#a, 11 1
convilleed that by having hih plater i in the 1 14. S.. nould not i),11 1
henefit hiniself as well 114 hic plater. ix ret·taillt)- al the 1-Cal* end of
tile procession.

M th Professol· \\ einer ami Profe<sor C 11,)11 >1) ke lilian the Valtle
of a frientitic and leclmical <'cltication not onlv to a  later lint 717  t{ 1
all men in the trades al the  resent day. Pr fessor \\'citier 1 1<1 3,1110
stories Of the <)1(1-time plating. which were litit otily all]INng but also
inAtructive. Professor Colton spoke o f 11 w a c urse m the Newark
Technical Sdi,, 1 had helped :everal of the nicmliers present attain
their prevent positicilh.

Mr, A. Van \\ inkle. President of the [lanson & Van Winkle
Compaily. spoke a few wrn-(ls which were well received.

Mr. Fred C. Clement, 3111,1-eme Sceretary, said that evel·v time hi
received :111 a plication for 111e1111}el·>1111) he wa. reminded  f the
Bible quotation: 'Come milo Me all ve who are weak and heavy
laclen, an,1 1 will give yon rest." "Thi> same qu,ilation," he haid.
·'applies to the A. E. S. When a man is heavy leaden with thi·
troubles so comnion to platers,  r joining the .·\. E. S. he will >tami
all excellent chaneL· of heing· relicveIl of his 11111712·11:. '1'he nwdium
of being relieved of his trotibles is hz coming in contaet With other

0
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platers. acquil·ing their knowledue, mid also by receiving the
Qi'.\[cri·RIA· 1<It\Il·,w. 1 hope that (1111-ing the coming !11(41111 1 K|lail
receive nian>· appHeations for member>hip from the Nen:irk I iranch."

Paper. \,Cre sent by 111·. ('Co. 11. 1 logaboom, 1 'reci,lent of the
Supreme liody. and Mr. Charles H. Pl-(Jeter, Founder of the A. E. S.

Paper by Geo. B. Hogaboom

I  14 \merican Elecln,-platers' Societ, i. an organization pe-ctiliar to itself. Societies 1-0,1- ilivestigatic,Ii of qi·ientific ,11],iert<
have linig exified. c )rganizations „hose *>le obiret i. to better
working condition> aiid the licnirg of labor of its meniber> are well
known. Harh of thi·,c y«,cieties li:ive accompli.%]led much good: the
one 111-cradening out the man through regearch work: the other
creating the (le,ire to 41:ire equall\' with 811 men the social cooditions
of life.

There i. it \\ ide gui f that sep:irates the Iliellibers of these orgalliza-
tion.: the ime heing· a body (il- t·(Illcated 111'11 whose th inghts and
mind. have ber,1 trained to inveligate and solve scielitific proble:11% i
the i ther, a both of men reerilited from all ela;ses,-tlie common
'Mond of ill·tihandlip allinic. (11-aninq and holding them together.

The members  f thi. Soriely through the demands of liwir vora-
tion are iligible to the !11,r]Iliership (,1- b th of tlier bodic., The
fientilic one bee·alibe their u rk i. al, ng scientific lines and i> based
u  n Llic  rillriple. of the tw  greati·.t (livisini]K {11- crietice.-elee-
tricit, and Chemihiry: the laboring  rganizati )11. becatice ther are
lal) rerq. earning thi·ir livelihood with their 11:111(k Neitlier of the
orgilil ivat ion. gli.fied the 1 nging inf the  later. 1 l is c<Illeation, (ifteti
oilly that which i.4 received in the plating r unt, f rbid the enioyment
01- tlic· iric,itific treati>e· of [hv Clicmi..t or eli'Ctrieiall. 011 the other
hand, nhile not again.ht any organization of laboring men, be entild
not find in their (Ii.<Cussion.4 that which would make the s hiti )11 w, irk
ncil that xent wrong the dav beftire. 1 le Wallied amt craved for
the a s, iriation nf lii. fellinv :irtisalls: 111'11 wlic, e )111,1 11,11 aloile give
the brientilic (lata of a rescal-Ch  1- a 1 irwilderi114; lift of statitics of
the lah t·int: condition. at the '1' wer, f I;al)el, hut th ise who breathed
tile .ame atilic}hpliere that he (lid, who Coul(l :11141 wollid talk ahout
that iii uhic·Ii lic ua> iii .l interested-electro-plating.

This was f 1111,1 in thi: .\11ierie:m Electr -platers' Societi·-a societv
b 111 +Cielitific ;111(1 i'(|ticati 11:71, El +Ociet\·  f inell jilin labor for a
\#age: a ticiety of 31111)itious fellon at-tisans wli  rivilize tliat the
greatest .tleces< coul,111: obtailled 1)\ tile development of tile latent
power. to do thing. right : a «iety wliose sole object i> to better a
inan': C,)11(lition hy evillenting him so he can better serve thi™e thal
employ him.
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There is another pectiliar cle..ire of this Society. it. memberb want
their employer> to know w!]al they are doing at the mietings. what
the obiect of the meetings are, and they openly solicit their co-
uperation and support.

Mr. XlamActtiver, ther a*k vou to send your plater to them so
they can help him to <10 better work for v„11. Ill 1-01111-11 n,111- per-
:onal >iii)11 irt. bolli m ral im,1 fin:meial, A a<ked. \Vortls nittiout
cleedc are  F little value. The member> 41< the Sorict> call meet aild
exehange ideas. enter into disens>ion< and develop a new title of
thought. tlie value of which cannot lic tested until the morrow, which
40 seldom come. in the factorr „here the production Of that which
6 at hand is of the greatest in ment. It 1% illmost lirle,iN for the
plater to try to Eve Hew problems during the working hours ollier
tliaii tli se whieli the (1:ill\· r )1itine Ilciii;inds.

I low imich better it 717)111<1 he i f hi· had access to Knine well equip-
ped Clectl'(,-plating laboratory. :4111·rotlitiled hv men \\1), se· rearc (of
experienee i< at their hervice. Then llc c )111,1 tier nipli.11 scnilething.
clevelop and bring forth the jinish, the color. which you yourbelf 1 ing
wished to possess. s{)117£11]ing that lill·:lit inerea40(1 1,11iness or the
satisfying of sonic good eti.tonier.

You call lit·ing thee condition> 611) ut. you and \ imi- 1 later. '1'here
N a thi·iring branch of this Societr al viltir 41 or. 39,11 have Ileen
invitcd to li·ami fi·,)111 11% 111emliers 311(1 friell,1. the obiect of the
Sciciety alitl what eau be accompti.lied with -111· support. The
ambition of the Newark Iti-:meli is to e.>tabli41 a le.ling aild re,ca-·11
lal, ration·. There :tre chemihts 2111114 their uwm i·rs. all ther need
i.4 the a paratti>. Your 1,114:tes.> welfare sh, uld amt (1 ef lized the
.11111 4,1-1 «-11 a la  ratorv c:iii give. Do sonietltilig loward itQ estal)-
lishment and be thi· greater recipient of the good derived from ilie
1-efult. i f 111· aclettilig aild cilticating the  lating fi-aterititr  f Newark.
\nuther thing. see tlint your dater A nii active member of the
Branch. Show him that yoti ale illterested in hini and he will he
interestel in y<,11 and your wi,rk

Paper by Charles H. Proctor

Mr. Pre.iclent. Meitilier. and (lnest< of the Newark Ill-:Inch of tile
Unericali Electi·n-platerb' Societv:

It gives iiie great pleastire this evening to say a few words to you
011 the Concepti,ni, Formation alid C )1)jects of the American Electi-u-
platers' Societ>·.

1,0(iking· backwards more than a quarter of a centurv to the time
when i first became connected with the electro-plating iliclubtry. und
the nialiv clianges that have taken place diring that period seems to
be more like a dream than a realization of fart<. The coneeption of
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the Ameriran Electro-platers' Society was a dream of 11)111; >·Car ago
ami a dream that 1 hardly expected to ever see realized, but we all
knou that dreams sometimes come true. How mally of the won-
cle,·ftil <Ii,cori·ries iii science, art aint industi·v hail their conception
in day (11-cams or iii the silent lic,ill-> of illotight. H these dreams
had not come true ali the wonderful discoverie that have been
brought forth during the past quarter of a ceittir\·, which have so
elli-irhed the worid and nlade till· -11 total  f 1111111:m knowledge
greater than ever lie fore iii the \un·Id: histon. would have heen Inilv
a dream in >tead of a realization of actital fact>. \Ve are >0 arctic-
tomed to liew wandel·% that anv greal inrention or rientific cli>e,ivery
causes hut a ripple  f excitement alid in a few clayi nr weeks belong>,
0, the pa 41,

Very fen plater. or glie>ts here this evening realize that all tIle
winiclerful developnient. in clectric motive p wer, electric lighting
Mid niain· ollier achin.·cment., heddes the unn,lerful production of
illatn rn,table Chemical> from the air In the aid of electrical encrgy,
had their origin iii the latter part of the eighteenth and the ear'ly
rear. of the nineteenth centurr br the early invehtitfatorK iii tile
8·ansilititation of one metal to) allf ther. D'rom the evoltition of these
experinient> ean be traccd :111 the w )11(ll'I-ful electrical (levelopments
nf toida\, and \,hicli nial<i·> the ar[ i il- electri -plating· 61)011'(11- for the
imtoId millions of wealth \\hich hav bee·11 obtained from these won-
iici·* of electrical energy thal up to tilt· precent tinic have not liecu
Kientificallv explained.

1.ike main· i,ther :-1 11111£ men \\110 to k lip the art of plating nearly
thirly years ago. iny practical knowledge wa, gained by many Arep-
le.s nights and troubled (lan. 1 1 w  1-ten 1 wished in tlic)>C (lay,
tilat I had >aille fric·mi with greater experience than myself that 1
r >lild go to fi,i- inforniation ;imt frii·iiclly advice. but no plater was
iii my immediate vieinity and then. in calmer 111(1111'Iits, I realized
that to ack fin>r inforination wouid  111\' prove that 1 did lint 1111(ler-
.tan,1 111\ bil>ines>. There wel-l· 114) traile i m·nal. then and tlic· text
book. uere ver, Hmited :111,1 had not theil taken up the lieu coticli-
ticni> created uith the advent of the drnamo and so the Tears went
1}\, Yel in those rear* li w , i flen I had dreamed that perhaph home
lime the electro-plater. of the l'nited States would *ret toretlier, all(l
tlial sottic cleib tliey u·f,illl lia,c an (11'®tiizatic,11 f,f Tlieir ouii u·liere
ther could meet together al](1 (Ii,%0119 the {liffiellities that 00 fre-
quently occur. Even ilie· impir.Non trilit the thwught left til)(111 my
mind seemed to relieve the ten.ion in times of ti· lible ami iIi.11·ess. 1
talked with many plater< during after year of the advantages that
wi,lild acerile by all i ir·ganization. whereby all c,)111(1 ineet at sonic
appointed time iii vari ing comnwrrial cities and thought what a grand
thing it w<>111,1 be to exchalige expericires and tcH  f i)111· clifficulties.
They entild not or \\· Ilit init see the advantage and finall\· I decided
b i take up the battle 111>-self amd commenced to lay my plans for
the fiittii·e.
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Iii May. 1!H)%, at the convelition of the .\:lierie:111 h·on 17{11111(It'i->
1,9,ciation, held iii Philadelphia, the .tmerican 1:ra,s [r,)1111(Ict-4
\Hsociation (whicli ii now the \ille!-ira 11,litilte of Metal<) Callie

itito existence. At that lizile a paper was read hy your humble ser-
valit 111}1,11 clectro ile])(ihition of brags. While thi. paper was 401110-
what 1-i,reign as a >111>iect 1,11· a 1,1-ass f,#undet·' conu·iition, still 1
had au obieet in view. In i(melli,ling illy remark. 1 bid them God
Specd and ated that as the birth of .lilierie·:111 1 .ihertr oretired in
Philadelphia it was well that the birth of the Anierie·an Th·;»
14 11,11<ler.' Ass ciation 11,1111(1 nrem- iii thal cit\· alid I trilled that

in the near fullire annther i )1·ganization might have its birth there.
1 referred to a national orgaltlizatioil of eleetro-platers of the United
StateK and Canada. l'pati ilise·u>hion I wa< al)]M)11110(1 a committee
of one r  intere..1 electrn-plailers v  that thev coulil become affiliated
a. a bralich of tile .inier-iran 11-:1» 14 21111(lers' .1>; ciation. Init [

found that plater> did not take kindh to this idea alid fitiallv, 1
ahandimed the thought 01- :all-Iliation with the 1:racs Follildel·4' \.SO_
ciation. ret the idea had given me a Hew impetils, Ho 1 0,13111101!ced
Fit fre{Itlent intervals appeals to thi· platel·% of the l'ilited State.
through the -01111114 of /he .1/rtal /11<hix/i·v. 'llic.i· appeal. brought
Itirth :11.,wers and promise< of linancial assi>latice and finalh, iii
\prU, 19(19, a illeeting was arrailged for :it the .\Nt r 1 Inuse in New
York Cit\·. After sever-al inecting. :m organization nas derided 111)1,13
to he known as the National IP,lectro-platers' .\<sociation  f the
l'nited State. and Canada. As soon as the organization wa> formed
the niembership began to vow and the :1«Anciation was chartered
1111,ler the laws of the State of New York in Julie, 1!)09.

The A» ciation, like many new I Irgallizatic,110. had internal iliffer-
ence. which sometime scenic·d as tlicnigh it wintld wreek tile :-0-
ciation iii)on the shoals of clissention. Finally 11:11·niony prevailed
and right triumplicil, and the ahS Ciation veadil\· grew. Sooll after
a in·:inch was organized iii Philadelphia, a11,1 iii rapid sticeession came
Chicago, T nnito ( Callada). Deti·nit, I ):irlon. Cincinnati. 1<(,elle<ter,
111(lianapolis, Milwailkee, St. 1.oilis. Newark :111*1 litiff:ilo, ami the
inembel·hilip is contimially increa<ing iii all these branches.

| u the latter part c i f the year 1 919 it \\·ah decided to give carli
1,1-211£11 equal representation and. a. lili> could  )111\ he arri)1111)lished
liv a ·pal-ate b dr, a e nvelltion was called 1,1 be lield iii Xe\\ York
Cit >·, Ve'11!·uary 191 3. Rein·e.entatives from :111 the then exibling
branche. met. and al ilii, convention a g verning 1,0411' was created
alld the name of the as<(>Ciati 11 wa, ('11:11164·it to the Amerieall
17,lecti·o-platers' Saciety. M r. c ;corge  i. 1 |tigal}oom of yoili· cit>.
c)llc of the 1110.41 active w i·kel·4 in the I-„-mati 11 of the Socich. he-

came the first Supt-eme President. The sce{,11(1 coliventi )11 of the
inici·ican 12.licti·,3-plater Societv uill be held at Chicaqi, in
hme, 1!11 L

Thu> fi· m a dream of carly year, came the lilial realization of
aii organization that I trti,1 will 1,181 an important part iii the



developinint of the great commercial interests of the United States
and Canada.

I have 1)eeii frequently a>ked iii the past two or three year> what
„a: tobe gainedby meniliership iii tlic Society. Many of >·ou present
this evening who are llc)11-members have prob:11)13' gleaned from
remarks that have beell macie some of the advantages to be gained.
The otlier are: mutual assistance. disen>sion of the latest plia.Mes
of the art. the organization and niaintenatice of a laboratory for
experimelital purprixes, ways atid meali: whereby nictlic)(1% ma>· be
improved and enst (11- Imicttlction lowered, fraternal aiid social
features u liich ali help ti, make tile organization Valuable to its
votaries. The.litiericati Electro-I'latei:.' Society i.K strieth· an educa-
tianal one. It has 110 affiliation uith anY other organiiation except-
ing th<)He promoting higher e<lueation. It 1» been recogilized br
the .\Iliericall Electro-Chemical Society, u·110.be' membel·ghip cover->
tlic entire w )1·1,1, and M April of thi: year it met with many· notable
men ot the .\111erit·;111 Electro-Clicinical Soriet,· al Atlantic City,
N. .1., iii a svinpositim of electn,-plating. from which mucli vallie
to the art of electro-platiiig we hope will acertic.

\t the Ifightli International Congress of Chemists, lickl iii Wash-
11144, n, D. C.. iti September, 1 41·2, I had the plea:ure of nieeting
sinlic of the official< of the Bureau ,>f Staindard>, and the derel >1)11 lent
of eleetro-plating was taken tip at that time. I feel stire the Bureau
of Standards will gladly co-operate uith the American !<lectrn-
plater<' Society to create staticlard fornizilae thal enii be u>ed and
relied up,in at all times. This will  1-ove to lie an important >tcp iii
the right directi,>11.

The Newark Branch extends to v u a cordial invitation 1  lice me
nile of itq members. I am vire when y{)11 1-Calize its beriefith will call
lili loilger \Vitillizild youl- 111·1111)ership. Mr. Maillifactill·el·, sce that
vour foreman plater beromes a nwmher of this .40(ict\' beritii.e irc
believe it will be to yoill· intereht and hii not unly for liA „wii zet-
fare l,lit a. an honor to voul- 1)ealltiftil city of Newark, one of the
worlohops () f the worldand a benefit to the great commercial in-
terest> of tilis (i}11!111·y, of which niti are :111 integral part.

1 am exccedingh· sorr v 111:11 I am unable to he nith you tip il this
auwirions evelling, but my thoughb will be with You and inv be.hi
Uialle: for the Htlecess  f the evelling \fill  e n Solace and in..piration
for the firlitre tbal. even ac a cli-eam, brought forth tile existence of
tliis societ\ of which you have the honot· to be a notable part.



Electric Conductors from Dynamo to
Plating Tanks

JOIIN NELSON.*

T
11 lat

1 I E roind bars and c,miwelions have :ilway> been a source ot
trouble. I believe that [ have frium[ a better way and hope

a description of Name will be helpful m fellow platers.
\Ve all realize the 11eed of a steady reliable current iii the plating

tanks at all times, and iii ortler to ingure this we ilmst have a reliable
ilyllamo of ample cal):icity rulming :11 a .1 ently sliced.

We must also have conductors of ample conducting capacity
comiected iii such a maimer that they have good cotitacts ami will
not work loose where they are joined together. (jitter factors to
take in coll,Hideration are· fir. L cost :111(1 convenience iii ease· changes
are to lie maile that require alterations. The p incipal feature of
the con:truction thal I prefer is liar of a reel:Migulal- cross section
fastened logettier with 2 1,01,4, fc,1- 51 ci·oss section of 0 inch 1
prefer a bar 1 "xy,". :ind 14"xl ,5 " bolts for huidilig slime logether.
with the 1 " surfaces against each cillier. iiI·aSS or irt)11 1,011% may  e
u.ed with equal gtiKI-'letion, i f il·(011 11{)lts are used. 11(}wever, Kellie
oil or greahe %110111(1 he pit „11 the thi·ea(1% sci as to prevent rugting.
whieli makes it hard to Dikellieni :ip:irt 41 1111,1 1[ii. ber,inie i,cre,+ar,r.
1 prefer to use bars of IiI<e Cross Serti,)11 connected ill n similar
„mimel· lictween the 111:du conductor< and the Nulks: 1)111 should
round bar> be al 11:111(1 :ind it 14 de.ired to zitilize same this can
rea, lily lie done hy 1 ientl ing t he ench ii i form locip, throuirti n h ich the
holls 111:ly he passed. 14 ir an de r {1: I prefer hars o f a rectangliliu·
shape uith a ratio of 1 10 2 fa>lened 1  the tank hy 1,1·ass wood
serews sci that the top of the bar is Iluhll with or below the top of the
tank. To 1119% bar the :11111(le< are fastelled bv ille:llis of bulth nith
nuts in the holes in the 1 Jar lilin· be threaded mid i liumb screws used
for the sake of convenience should it be necessary to remove the
2[ 111)(les.

\\'lien this nictli d is lised the ailcides will require· 11(0) allibiltion
as far as e nmection E e neerned after thev have once licen 1,1- perh·
fastened. h is 01)vious thal this method of connection will do awar

with the eu>toniary ele:nling  f the an, icle 1-0(1*. Hhill hlieit metal
amides are 114,91 a >trip d )111)1· 11]e liliel.llc.49 of the :ilic)(le 41(1111(1
be riveted lo it for fa>lciling same to the liar. tile elltire :1110(le %11 :111(1
be Ktihillerged in the Molittion 60 as to reduce the alic}(le waste to a
millimilill

111 place. ultere· thrre is conciderable vil iratio  and the  11·(linary
connections work loose the square lia-c lintted totrether u ill eliminate
this trouble, dirtv Conneetion< recitliring· :Ittelition ad broken set
sci·ewq Hill lie· unklioun alul \\·11,11 aher:ition or new cono·uctions
lake place you uill not lind \*)111->eli with a box full of fittility>. which
do not fit.

•Chicago Branch



The Electric Cleaner

C. S. \VEn;AND'r.

much has been said about the electric cleaner that ] am
inclined to believe the niembers of the A. E. S, have heard

about all they eare to hear either for or against the use of this
method of cleaning polished articles preparatory to plating. 1[ow-
ever, there mav he a few platers who could use the electric cleaner
501{1 obtain very sati>factory results hut through fear of failure or
lack of room are cleaning hy sertililiing with a brush and liumice
or some other gritty subst:ince. '1'his way of cleaning preparatory to
plating we must admit will enable tile plater to plate large gunn-
tities of work, avoiding all manner of  ecting, providing conditions
otherwise are correct.

To the platers who are not tising the electric cleaner :lud are
still worrying along with .sertil, 1>1·tish and pumice. I will say your
polished work can he cle:ined liv the electric method and properly
plated with the per rent. of peeling so very small that you will won-
der how you ever got along without it.

Iii the polishing department the trimming for the .gloves undergo
the process of polishing. '1'he kind of finish desired is a matter
left to tile nianagement. The more time allowed the polisher the
higher the linish should be, l-nder the 01(1 method of cleaning the
highly polished articles are tumbled into dipping haskets and im-
mersed ill boiling potash, from tile potash tank they are put into
water, and then the process of scrubbing this highly polished surface
takes plare. \Ve Spent much time and nionev to Init on as 11iee a
lustre as existing conditions allow, and then we use a brush and
some gritty substatice as though it were iritended the histre put on
by tlie poUsher should be removed before the article is to be pitted.

Hy hooking, string·in.g or racking the highly polished castings as
if they were to be plated without any cleaning, the extra wiring be-
fore immersion iii the polash ta]11· is elinlillited, deliting aild marking
by handling is lessened, and the lustre put on hy the polisher is
more readily maintained. The scrubbi„g with any gritty sub-
stance before 1,1,711!111· 11,:ilerially assists iii reinoviNK at least some
of the lustre. After a Muticient number of pieces are hooked or
raeke{ 1 they can be hung iii the eleaner and iii it few mimites a plating
tank u itl be readv to receive the current.

The size of the tank to he used must lie (letermined hy the
Mii<,imt of work to be liatifiled. It sh<,111(1 be placed so that work
call be 1,111 in mic] taken out from either side. 'I'he branch wires
From the maill conductors Shollid he large enough to carry the
current so Iliere will be no resistance and the cleaner will be
receiving :tll of the availal,le current. An imniersion of from one
to three filimites is sliticient.
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'1'lie rextills of a test of anwerage used may be of interest tu
and perhaps assist platers not lising the cleaner iii determining the
ailiount ol current necessarv. .\11 ammeter comierted to a cleaner

latik wa> carefullv read. the pieces cleaned heing of various sizes
and hhapes. The total amperage required to clean 1832 pieces was
15,372, or :in average of 8.5 aniperes pei- piece. Six pieces of 18
guage unpolished sheet steel, each sheet niensuring 1 foot by 2
feet, containing a total of 36 square feet of %111-face, required .300
amperes or an average of 840 amperes per square foot. The voltage
used varied from 5 10 6, the Variation being due to a variation of
the speed of the motor driving the  lating (lyllamo. The tatil: used
to make this test was X fect by 2% by 21,5 1111<1 contained aboitt 320
gallons and was ecillnee·led so th:it the reverse em-rent was being
used. Stove work wax used in mal:ing this experiment and the
sizes of the pieces varied from the smallest to the largest to he
plated at the tillie.

Platers Colltemplating the imdallation of a cleaner slitmlil make

a test of amperage used in the platiI]g tanks under full load. H tile
pliting dyllamo is not capable of Kenel·aling more amperage than is
needed in the plating tanks, a larger machine will be neressan' or
one should be installed to be used frir the ele:mer only.

Faihire to meet with ally clegree of success with the electric
cleaner may be attributed to a lack of sulfirient elirrent. and to the
tianner in which the articles to be eleaned come from the polisher.
A dry, clean fillish is lieress:iry. 'I'lien it must be %11(,wn that there
is sufficient power. I f thi· required :1111011111 of amperage is avail-
able and the articles to he elealied :ire linished as they should be.
the electric cleguier will work properly (111 :111 rast iroil and steel.
Pieces finished too greasy. and th »se with emery cake stuck iii the
grooves alid on the surf;ice will 11 1 come out clean, and such pieces
are very apt to peel.

l'he electric· ele:iner will he mi actilitional load for the perliaps
ali-eady overloaded plating thimmu, therefore a tank not loo large
should be installed to begin with. A tank 6 fect 1 ing and 2 feet

wide and about thirty-four inches deep ought to in™wer for the
sinaller stove factories, say thuce tlint employ· fi·om 12 to 20 1){)lisher...
Equip this tank with one pole for the piece. 10 1 e Clentled, liKing
the current either direct or reversed and i f sufticient power is avail-
able a very large amount of work call  e cleaned. After removilia
the articles from the clenner they 611<11111 he rinsed thoroughly in
dean, cokl water, dipped init) an acid d* :irid theli rinsed in run-
ning writer, wheii they will lic ready for the plating lank. I f ain
peeling· shouid be ellecitilitered it e:111 ill most instances be ascrilied
to iniproper jinishing br t he polisher mid 11(>t imperfect cleaning 1 n
the eleatier.

To assist iii hanciling the work for the cleaner a little rearrailtre-
ment may be liereshary. .\ 1 1 KI, say 1  hy' 16 inelle. call 1 e placed
at n convenient di>tance from the cle:irier tank an<l platinq 1,11110.
Arms made of gas pipe can be fastened to this  04 in .llch a u·ny
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that they i·im lie swzing back :11111 forth. Around the po:t build a
fircular tal)11· or belieli fi·(Illi whiell the hooking and rackinc Call be
dime. A sullicient mimber of litioks and racks .sliould ahravs be
autilable, :,11(1 they sht,111,1 he hauging a:sorted ho that any parti-
cular hook or rack i·;ill he reached ilistanth·. I f the tank is deep
311(1 \\irll· Climit;11 the Cle:liler will work wry well on all cla<ses of
store work. The comiection> to the tailk can he made Mo thal they
ean easity be changed, thal the current can he used :th *]chired.
either direct or reversed. A little experimenting along tlic>· lines
Will .(Hill enable the  pir,itor toi deter!1111 le \\11irh met]1(,il R pro-
dul·ing the lic.1 result*.

I '1:Iter> of stove work nill filld the electric elcalier indispensable
There Illay be a few 1:irge pieref that ma, be cleaned by semiring
with 1 ru<11 and pumice. I f the tallk is deep and wide enough, the
wires Conne·ling it to the maill ¢(311(lileton he·:ivy enout:11, there will
be few failitres on the kirger pieces and :111 of the sniailler ones will
come out cle:m. 11 8 few pieces are faimil tlial the nickel uill not
adhere to properin thi' fault %110111,1 not be placed  n the ele:izier.
There probably were a few pieres  celii,g now and then before n
Cleanpr Unh licing 11.e,1. '1'Iici·c wa., tlicii :ome faultr condition
somenhere that h:id to be corrected, :ind i f there qltinild be any
peeliner while thi· cle:Iner ix bring 11*ed tile rat:e of it 410111,1 not
be placed on the clianer imtil :ill other condition< are corrected.

'-St. 1,(1111% Branch.

I )lle i,f the 11,(linimpoli. platers 11:1(1 a e pper solution plate
111·a<s u im the ;iddition of carbonate. lilvestigation br 111(' Chemist
for the Branch .liowed the presence of \·:it·ving amott,11% of nickel
ill the cal·1)unite. The nickel wah 1-emoved br rumling heavy 11(,1-k
in thi· bath a. white :i?4 1)0711)le witil the blep hit regailled its normal
0 11, ir.
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Sore Hands and Sore Heads

L c. i).\TENPORT.'

 OR years the wriici· suffered all the torments of ey:ini,le :Aores.especially on the haiids. I would use salves, lotions and various
other reinecties recommended and prescribed hy physicians. .Inst
think of it, a plater going to a doctor for such troubles ! Yet iii iny
egotism I did not dare go to a brother plater as I was tiMing every
ounce of my energy trying to make them think that I kilew every-
thing that was to be known about the pinting gaine. \Vell, 1 just
kept oil with my hand:% so darn sure thal at times it was agoin· to
button my clothes much less to do my regular work. I felt that I
was a iii:irtvr to the cause and of com·se that got my head sure. too.

I could have asked any of the okl platers, ami I have mi doubt
but what thev would have glailly helped me. 1;lit I (li(111't. 1 was
afraid that they would get 011 to me and consequently had sore
harick sore head and q re at the world iii ge,Jeral iu>,t becau>e I was
too narrow-inimled to ask a :imple question.

At last Mr. \\-111. E. Milrns. an (01(1 retired plater. 101,1 me the old.
old reinedy. You can lEt thal 1 (lid not let liim know that this
remedv was new to me, that he was doing me n favor or that he
wai telling me anything. I did not already know. In ense any of you
are as foolish its the writer was aiwl have sore hands. due to evanitle,
jubt try the remedy Mr. Burns told lue.

Get five cent> \\·firth of Ii>11 oil, unsh hand. thi>roughh· iii warm
u·ater before retiring, rub in the fish oil, slip on an old pair of cotton
gloves and in the niorning the q<>reness will have disappeared. h
has certainly clone the work for me.

But the remedv for >01·c heads. after you have decided to take
the cure is: Don't lie afraid to go to a brother plater with any of
your troubles. You will find lots of good fehows iii the gaine. liearly
all of whom :irc nieniliers of the .\. E. S. 1 f they are imt, tell 'em
abolit it, how we are a "little Inmell of %1111%11{ne in times of trcitilile.'
1 Ion- we clon't Allow it all. but we are trying to learn and want them
to help its.

Now, say ! Ain't it ..omething scandalous how short a time it
takes soine of its to tell :ill Ter really do know. \Ve have Com](1 that
out since our braneli Ims got st:irted. C )11. well. the writer can
honestly say, 1 am proud of the fact thal 1 '111  lie of you :lint am
striving with the rest of you to get a better 1111*lerstamling of the two
greatest things: Chemi.trv and Eleetricily."

*President of Inclianapolis Branch .\. E. S.
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Production of Various Colors

L. C. C)'IhiNNELL

ACk H ) 1 ) Ill:my of yoll have (10111)1 less Seen the beauti fill effects on
,tatilettes having a fawn cul r ini the arniq and linibs, with a

gree·11 verde iii the f,ilds of- the el<thing, The method of producing
this finish is described herein :

SOLL-TION NO. 1.

Water ........................... lk; gallon

Copper Sulphate................... 25 ininces

Oxide of Iron, Rerl ................ .lj4 ounce'q
\1111110!lium ¢111 ride............... 44 ounce

If tile castings are of any inetal otlier than solid copper they
must first receive a heavy deposit in the acid copper solution. Brass
calmot be done with this formilla. The face, arms, limbs, etc., must

be buffed and the clothi,ig and similar parts may be bright clipped.
They may also lie brushed or sanded and cleaned thoroughly. Im-
merse in Solution No. 1. use boiling hot, for about 20 seconds, rinse
in Cold water alul a quick clip ill a solution composed of one gallon
of water and six ounces of ontinary linie, which is also used hot.
The casting may then he immersed for one-liail f minute iii Solution
No. 3. which is composed of five ouilees caustie polash dissolved iii
one *111(,11 of water and used hot. The casting may then be dried
ill the usual manner.

ifter having been dipped into Soltition No. 3 the casting wilt
be covered with a line yellow powder whieh rubs off easily showing
up the desired fawn color. 1 f the arid copper is giving a ilice smooth
tle osit the casting may he 1-insed in witter ami treated in the malmer
described and good results can be gotten. The eastilig is then
brushed lightlv with a plater'% 115111(1 111·11:11 which will  ring (1111 the
even color. 1.acquer with n good tran1);trent lacquer and give it a
coating of wax which is macle by simply melting bees-wax iii turpen-
title. Brush again by liand and the beautifill fawn bronize with an
egg diell finish will have lieen obtained. The last operation can be
dolie with a very soft huff ruiming at a low >peed and the wax
finish can be (lime with H q{);11 -hair  1-usli. Mr varvitle tile allic,illit
of Ammonia Chloride 11>ed, different toneK may be obtained. In
hatidlitig the easti11.gs care must he taketi not to touch the tinish until
after the article has beell lacquered as it i, a very delicate finish aticl
easily Al>oiled. Nizie or more coats of la·quer will give the figure
:111 ullyx appearance. The vcrde ill the fold> of the Clothing it
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put ott before lacquering· an,1 can he produced by u.ing the fijllow-
ing formula:

1 gallon\Vater .

Copper Sulpli:itc .................. 9 2,11//CCS

\mmonium l'hionde .............. 9 1 'trnees

jectic .Wil ....................... 3% I}truces
Zinc Chloride ..................... 11.5 ounces

Apply luke warm with a pene·11 1)171%11.

Iii producing· colors on brass goods it 1% surprising how inaity
ColorS cim be del-ircd from the use  f the Sul huret S hition alid
illuratic Acid dip>. I have tried to work out a table for produe-
ing these colors which nia) he interesting. 111 using this table fit-st
iminerse the article> iii the quick dll).5, 1-il)*e iii cokt water. dip fire
lime. in the muriatic dip, ringe atid immene thirty time. iii the
%1111,liuret dip. Repeal and work on down the table:

Sulpht,ret of Pii.ta. \|1//"4 |)1).

:111]11 S (illttin] L. Colol ()1)1;li lit·(1. 1 illilli uy. ti, caeli Color Oblai lied.

2 oz. to each K:,1Ion. gallon.

30 dips into above Tninished bl·ass 5 ilips into above (101<len brass

Folli,wed liy al,ove 1481)er tole 5 ilipb itito nhove Irrbles,ent and deep
(·r toni light lilowil

libl , VLFrilli,weil hy :11*.ve I:rowm•11 tim . 11/PI //t„ Ite:,1,11111!11'"+11 1}lown

]LAL,ned l,v .,hove Blui·.h b ,•u n •DE 5 dip: intli /1/,ve m liigh„ lights, br.

deeper 'hide 41.11< glt·Cll

F„11„.ed 4 abi,ve Brow 'Gli Ancen loile 3 d i,. im o .Inve De:per tone
14,11,mol by :ilinve Itrowni.11 grer·11. tone : dil„ int„ .ilinve A-wn whh purple

41, en

Followed by above 1•orcgoing entoi· (]f : il Li . 1 1,1 0 al,ove Ith. aid liniwii,haile
lighter .haile 444'14 I Illne

Frillkiwed hiv above Intile and brown 3 rlip# 1,110 ./linve Same Ii,ne. Init deepul

Followed by nliove Still (Ieeper atine 5 11,1,4 int„ :71,ove Mur-hlarkFollowed by above Clize-1)!ack 3 dip. hito above IDeep blue·Mack

'1'he colors cati be 111·ought to an even finish by scratch-brushing '
liglltly.

r Newark Branch.

Wanted ! Reward Offered.

More article· for the next (21· \R·1'1.:I<I.Y 141:vii·.\\·. The reward
con.ists of the thatiks cif the F.ditorial Staff and the appreciation  f
the elitii·e S<jeiety.
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Electrolytic Assaying of Plating Solutiolis
Cli \14!.Es A. S'rirliu,(*

 N :all text hooks we ·are told thal iii order to make :111 Clectrolyticassay of a platink + lution a platinum clip aild :mode is necessarr.
huilillch as tile price of platilia is very high, there are ecinse<Inently
very <en· 1>1:,lers or employer:% 11 illin.g lo purchafc the neres.:ar,
apparatil<. I have macie 111(· assays, however, and tile results were
very good, there licing a differ-ence of only .03 to .08 pennyweight in
severat tehts of the same solution.

The cups 1 u.ed were of ordinary brass spun up in the shape of
a whiskey glasi and holding aboul two ounces of solution. They
were lightly nickel-plated to prevent their being attacked by either
acids or evarilile. For the an de ] 11:ed a piece of onlinarv electric
light carbon which had not becit copper-plated.

I'c, make the as:my first measure out one ounce of the solution
you wi>11 10 1 eft, put it inlo the cup which 31.1,51)Cell carri ulh· weighed
on a lial;mee which is sen.sitive to at least one grain. The cup must
now he onillected to the ilegative (-) pole of your dyiianio ai](1 the
besl way to do thix is to connect a dat piece of copper to the negative
pole of tlic (1 \ 11,1]11(>:tii<! aill,in· the clip to rest 14 011 it. Now comlect
the earbon 1  the positive 4 +) pole and 11:1114 il itito the s lution iii
the ellI', thereby nml.illir the eiip the cathricle (-) atid the carbon the
:[119)(le C -L j.

The current .<tl·eligth to he Used ..liould he from 114 to 2 volli
at the begilming but should bc ineria>ed k, 4 to 6 -lts at the latter
11:tri.

The eumptele :111:th·Qi< A,f the metallie content 0, the cohition
will take from three to f )111· holirs ;111(1 1 v tile i·]in[ of that litne :111
the met:11 in the S Illition will he plated (,ill 111)1)11 the iii,side of the cup.
U Knoti :t< the m,gration if enmpteled, iliscoiniert the fin·rent as

(illickly as po:Sible.  inir (ilit tile Colitenti. dry alid re\veigh.
Suppo.ging the original weight of the cup was 10 pennyweights

anct the .i·comt weight waq 10 pennyweights and 13 grains. This·
would sllow that (ille ounce of the <c)]tition contained 12 graillh of
metal, .\s there nrc 128 nince< to the unllim, 12><128-1.533 Krains
or 4 ounces ami 31>ennyweights of metal to the gallon.

*Newark Branch.
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Nickel Solutions

|401:1:14'1' Stut.AX.*

r] li S being one of the Iii·st al·tieles brollglit before the Daylou
Branch, i wn[ try ami discuss olle of the illoht C'(1111111(1111>' 1100 1

solutions iii the plating indistrv. I will also try and start „11 511·gu-
ment with the idea of Mettiliu \·inv.>. 51% we :ill havi· our own particular
wavs of doing thin, I think thal it ih 1)·gl to start (111 une partie-
ular solution or fornizila and discuss it 111(,1-,illglib·.

Let us first disetiss nickel deposits. it is a pretty dillicult task
to btart one {)11 any particular job iii- holution uitliont his kil{)\Ying
what he lia> to comend willi. For instance, a plater may 0111>· have
one tank and iii this orie taill< must  e plated iroii. brass, copper arid
zinc. h may be tlint he shall have to plate ori one met:11 (>tily. For
del)(1.biting (>11 hitch liletal> :1< 1,1-ass midi c plier he mar keep his s Iii-
tic)11% nearlv neutral. 11either aeid 11(ir alkalille. Mul if cast ii-un or

>teel is to be plated their 14 a tendene·v to carrY acid into the sohition

which 11111<t be reilloved hy ammonia or another- process of which I
will speak later on, (tener:illy blic:iking. (ine· 11111.1 adapt his h littinli.
to liA particular line. ity this, hi„rever. 1 (l  11(11 111ean tlial pill
must have a different Hollition f r each metal to lic 1>lated.

The argulnent 111:„ be varted 11\ nile FIntel· writic that he lia.<
the be,t A·kel vilution im the timi-ket. .\11(,ther will state tlial he

has the white.1 1 1:tel<gnitilid. Still :inother uill .1:ile tlint he tises
this fur a  righteller and that for a comizie·tor, .\Fit! 40 the val-i(111%
artrullielits arise. S{)111£ halve added 11(,thing to their soltitions f r
11'outh> 311(1 0111{·1> 11:ne added (lotible salts O!lly. Thi 4111pty provi·h
that we :711 have differelit ziielli<,(1% ol 11111,1:,getili·tit. I hare had

considerable experience with Varic,110 nicke·1 sohili, ing 111:ute :uid
"doped" 11\ clij-ferent plater, and am 111 11·cout:111\ coin·ilic·ed that the
less a holution is d ped the 15% trouble will he had nith it. Mut
sometimes a ,%(}lution must he (loped. P r Iii:Lance, y ill 1,1,13· t:Lke
charge of a plating 1-0 m :111(1 11( itiling 1% 1,min·Ii a out the \:11·i )11:
conditiont \\ ithutit {1, itllit v u are anxi u. to find out the condition
of vour solutions aml therefore test them Mi·st br the hvdrometer

and flien by litinus paper. The hydrometri· niny register 70 or 8°,
bill that does not prove thal there i.4 sufficient metal in the qullition.
The high standing of the hydrometer may Imve bel·11 catised by the
addition of conductive 9:ills. You :unild irr to plate :ind possibly get
a slow deposit whic-11 wolild tiot 1101(1. \-(1:11-1. :ind clouch' di· 0<it
may be gotten which would lead you to think that it has becti
burned. Mut inasmuch as the whole deposit is dark it could riot
possibly be con>idered a hitrii. 1 11,ysel f Callie ner Sh this condition
at one time and was at a loss to know the reas<)11 of this condition.

I a,ked the helper where the preric,114 plater had ke!)1 Ilis :Ill(1 1,11(1 he
pointed 0111 ait 8 oz. bottle of flitrie arid which wAS .illity. The
helper then stated that 011 the day the previd,11% plater had left he
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(the plater) emplied the entire contents of the bottle into the nickel
tank. l'hat, f course, cleared matter> and I then proceeded to
neutralize the sollition alid gave it a good stirring up. After the
solittion had .>ettled ] added hoine nickel salts Mid a splelidid deposit
wa: 01)tailied.

\\'ork may be 1)111·tled upon the elick 211(11>(litils, the rea>011 being
:111 (}\'eT-Klipply of :Kid ora (leficiencyof Illetal in the solution. When
tile (let)(141 1% velvety on the end, and poizils of the cathode the
Cati.e ma> be altril)lited to the preseliee of ton much free acid. A
heavy deposil may be 01) lined which \\41£11(1 nut hold anct would peel
off under tlic litilf. '1'lii w 111(1 indicate that vour deposit i.4 soft and
linh heell (le] (,Sited too fil.t. A depohit way look 141 d in the solution
but after tlic work has liecil run the required time the deposit has
lic·en 1-(,1111(1 to have been too light. '1'hib \\(1111,1 111(licate that youl·
sottltion may  e £ 1. K. 1)111 that there has heell a poor electrical roll-
liertioll >(mle\vileres. I 'c)*Sibly the Solutiuil is poor in metal Colitents,

\ gre:11 mam· pkiter> may say that 1 have never lind any
irc>111>les of this kind, I f ally plater has 1101 had any troll])les of
this kind it may be srifely .said th:it he has not done very mitch
lilli.el plating, and if he were to .start iii {lie·Ke trotibles are almost
Stire 10 ill-be.

Relow are some (11- 11!e questions asked in n previous quarterly
review. .\Iso the ails\vcrs.

I.

Question-At what voltage clo you rim your nickel?
Wiswer--1 1·lin my still solutions at 2-20 volls. In barrel

plating the voltage varies.

Il.

(Question-At what degree Haume does your solution stand iii
winter :111{1 in summer?

Uiswer-1 keep my solutions betiveen 6° and 7° the year round
and ahrays get a fine and even deposit. Soine platers prefer a
heavier solution iii summer 1111 [ calmot see any advalitage in this.

111.

Question-]s sal ammolliar good for Sollitions?
\i,swer-( )111-y for conductive power.

1\

Ouestioii-Is horacie acid good?
\Ils\Vel- depends. [ f you do barrel plating and wish

your work to come out bright, a little boracic acid may be had. It
may also be added to still solutions but ] cio not approve of it.

Question-Do you add single or double salts ?
Aliswer-I generally use the clouble salts and find that it is the

elicapest iii the lotig run.
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(file,tion-Uhal ih your 01>inion 01- a brigliii'iler?
4,h\vCr- -111 9)111C Cabes Bulplilli-ic acid will (10 and in uthers

borarie acid should be used. Micarbonate of S da 11:1\- he used il'
>mall quantities and A a gontl brittl,tener.

\11.

(ju»tion-| lou do you correct tol) much acid or not eliough ?
,·\114\per--if 1,01 eil<,tigh arici I ilse sulphurie acid. Somelitile<

the addition 01 double Halls will do.

11- too much acid ] use hicit-lionate of vid:i iii small quaritities.
hollie platers Will (1(1111 ille» san "\\ 11\· Use ..c)(1:l ?" 11 V experielle·e
}1:.s heell tlial 1 >r adding sod:i uni neutralize the free acid forming
Carbonate of nickel aild :(Jilium .41111}hate which i a C )11(!tictor and
dues mit harm the .Solution. h ;114(> give. a while depobit. 1% soda
t> vel·\· hultible it Can en>ilv 1)(· 11,1{led to tile sollition mid vou e:111 work
your solution inimediately. 1 have bel·11 11.King this for tile past
twelve yearK and have never exlierieticed ally trouble by its use. It
muht, ho\rOver, be used in <111,711 qualitities aS an excess will Koftel}
tlic le/<jgit.

\ 111

Question-[lou long do yoti run iron and bra>s?
\11:wer-Iron eall be run for (ille-lialf 11(nir 1.11 oile liour'K

(lept)>it is illuch better a.% a el, iser grain can be gullen which will
filli>h up hetter. Brass r:in be run for a hhi,rter length 01 tillic.

lx.

(guestion- 1 lave you aity way in which to determine the amount
of nickel iii the solution ?

411:\\·Cr \11 i(le:L ilia# lie Ii,1,(11,3· the time required for a trtiod
dq.()sit alld also by the color. lt cim be determined by a chemical
aimlysis 01- the sohition.

Question-What kind of atiodes do you like?
inswer-] prefer the bottle-slinped :111(>des as there are more

points of contact to be drawn from.

There could be a great deal more said regarding the deposition
of this metal and I would be ]>leased to hear from some of the other
platers regarding this subject.

*Dayton I,ranch.

"Yes." said the (11(1 man, "I've had Mls of trinuble in my dav
but most of them have nner happetted."

\1.
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Economy in the Plating Room
Il. 1 (;11.UERTSON.

 C )11 14 rear> ago there rame to 111\' attention the gross waste ofcertaill manufacturers through their eniploying inexperienced
help in illis 111(,41 importillit 1):trl of their litisille».

C.)itc concern ninde quite a variety nl metal goods, n lot of which
\\·a.> gold plated. The gold vilutionv after 1)·ing Uhed a while beranic
off color, a i id Here theti emptied into the sink or sewer, although they
were richer in gold when thrown away thim wben they were first
made Up. This \wiste alone aniounted from $73.00 to $250.00 a
mutith, all of whieli could have been vived Mith hut little time and
ex1jci ]Ce.

\nothel- concern which \\'a.4 litanufachiring jewelry was doing
the saine thing, but they were mit :iware that they were not saving
the gold, as they 11:ul a jewelei·x' wash-out bench with settliug tanks
underneath. which they supposed was saving this gold. It was not,
because these jewelers' wash-out *ettling t:inks do not save the gold
which ih in villition as ther (1111\· save that which i• ill a metallic
blate. c )wing ki its Mperitle gravity the gold settles to the bottom
while tile lighter %111).St:tlice.% 11:iss over. It wa: not only roman gold
soltitions which were wasted. hut rich strip sultltiolls whirli were
used iii removing the fire coat from jewelery which they millitifile-
lure< 1.

Wiother concern was iii the habit of elling tlieir polishing room
sweepings with all the old gold solution that had accumulated at
$32.50 a barrel. \flien they had a harrel of sweeps filled, they
,-0111(1 pour 011 the olit gold s Ititions. Iii about the time thal a barret
of polishing rootii sweeps lind accumulated, 1 look from tliese old
gold sollitions $112.00 iii goki, :111(1 ue still got :32.50 for the sweep.
Finally the reliner after getting several of these barrels. called ou
the proprietor, mid complained that the barrels were not Ke rich
a. tile> formerly were, Init ;is lic did not refuse them, evidently he
waK mit losing :lll¥lhing 011 them even al (hal.

Tile.Ke are orily part of the Iiiaterial waxle. There are many
more. for instance. thi· bulting wil<le. I f tliN Waste is collected it
will 111(}re than pay for the operation an,1111:tilitaining of the exhaust
.sv>tem iii mam- factories n·here gold and ilver is 1,11!Ted. This
\\·acte i> 9·111 to the .\\·eep 1-efiliers who litirn the same and remove
[he nlaterial< verY economicall\·.

Then thri·i· is tlic Wit-c fi·oin work whieli Ii;i< 1 ee,1 1 )lated. 1 f
it is covered nith Kilver, it lilav he (li44(,Ired in diltlte ilitric acid,
and the bilver may lie precipit:ited from this by adding hydrochlorie
acic]  r .all 9,1111 i 114 Iintil the precipitate cen:eq to form, when the
solutit)11 Whieh Contain> the e pper mar lie· removed ln' ilecantation,
allil the j >reell?itilted silver chloride Wahlied, dried and melted. \Vire
which i. lic)\1·veil with g )14 111:n he dissolved illitt<llaregia antl (liltlted
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willa water aiicl the gold precipitated with ferro sulphate. The pre-
cipitate is tlicil washed, dried, and theii melted, or the n irc may be
stril,ped iii a solutioii of crimific :wid lihosphoric acid.

Regarding the saving of guild iii old gold Aciluti ing, will sal
thal the way I do thiN is to 11;ing htrip (i f zinc in the gold soltitions.
I'llis will preciliil:ite,111 the gold Ilmt i< in tile solution. '|'he S lutioll
is then emptied, ;111(1 the zinc :111(1 gold 1-CQi(!tle (Ii.%411 ·ed i 11 hydro-
e}11(iric acid, or if copper :111(1 silver lic present, ili,solved in Iiitrie
acid. '['his solution will colitain ati copper, silver, zinc, lead or iron
whieh may be present, awl the precipitate will contalit the line gold
as a inetal. '1'his 1>ciwder miv theli lie nic·lted iii n sarid crucible with
sodium bicarbonate or borax.

*Read before Chicago 1:ranch.

Historical Sketch of Electrical Theory
A R. Xi. I)\\·I:x I'{R·r.

1 IE word ELECTRICITY is derive,1 from a Greek term nicati-inc AMBF,I<, which stilistance was (,lisei·ved to attract light
bodies whi·Ii rul )bed. '1'llis observation appears to have hecu first
recorded about 600 H. C., which imlicates that electric:111>11011(,inena
are bv no nicans a reeclit (liscovery. |111, while the phenomena
have lieeii 1:1101·11 for renturies, even the simplest of them are by
no nleams full\' explained todar, and most of us who employ eler-
tricity every day are absolutch· iguorant of its nature.

Electi-ie-at tlwory has had a slow and routid-,71)out development :
starting with tile idea that it „ah a fluid, thell regarded as two
fluids, later considered not as a thing at all, but as a force-electricity
ha coille to he held litore recently as the 111{11 ic,11 of extremely small
particles of matter.

Up to the time of (talvani ami Volta, -frieti{)11;11" electricity, ho
called because developed hiv friction, was thi· Imli form of electi-ieitv
knowit. .\1)out !730, (i:ilvani, an Italiali professor of aimtomy,
discovered whal he callt·(1 -allimal l·lcelricit\·" ili the course of some
experiments 011 frog<' legs. 1 le foillicl that the museles of a frog's
leg "kicked" \\·lien %11>1)111(led from ati ii·(,11 1·:tiling by a copper hook,
and wrongb ai.Burned that the frog'% leg wa> po.iKessed of an electric
charge. A few vears later, Volla, als<) all lt:dian, proved thal the
remarkable perf(-)1-111:lill·e {,1- frogs' legs \vaR clue to tile Cont:let of
iron and copper iii salh water, arid aliont 1800 lie built the first
battery from ili>(·s of e ippel· and 7.inc. Aiparated hy :teid-soaked eloth
discs. The production of n em-rent or flow of electricit> upset all
previon< idens hased upon the transferetiee of electricity by spill'ks,
:in<1 it begail to he tholight o[ as a force.
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The next great advance came in 1831. when the immortnt Eng-
lish scientist 141:irict:i>· .,Ueeeided in 11·:trisforining illagneti.Km into
clectricity and proved the relations of these two effects. L-pon this
discovery al-e liahed atl our present-dav develt)1)111ents of motors
amt chimmos. h w:is 17:trablav who, iii 1831 discovered the funda-
mental laws of electr h·sis upcm which ;711 electi-,1-J,lating operations
are liased. and 0111\· four vears Intel- the laws 1-cilind application iii
actual electro-plating work.

The last century hits seeii a iliarvetous development in aH com-
11101-cial applicatic)11% tof electricit\·, but lint imtil nithin the 17.1 ten
years lia, its theory changed greativ. Recently throligh the wtmder-
ful work of a group of Engli,h scientists, we have come to believe
that electricitv N a form of matter-in fact that matter is electricity,
and nothing ilse. We are on the threshhold of a new era in physical
scieize·e :iml the next rentilry \\ 111 a IT rd a closer insight into the
real meaninK if not onlv electricitv, bul, through it. into the eternal
riclcile of the Compohition of matter and the 11-:iii, formation of energy.

'1'Iii-(>11411 the mal]\· elear and >imple lim*izine articles and easily
reacl lic)(01,4, it i)4 1 )(3.Sible for any 01- uS to follow the.c nondel·ful
(lisc'oreries. and it will pay lis iii every way to keep iii touch with
t] i elli.

I'lle,111,(·r iiI llcqi·nit th·:me·11 \. E. S.

The !(clit ir recentlv asked the rea: 11 wlir a cut·lain Branch did

not Contribilte bi the (-'114'1'ERIA |41<\11:U. "\\ ell." Haw the reily.
"the· 110>+. reall\ \Vidild fla· to writc Up al·ticies but ther scelli to think
that ther have f 1-gotten their grimimar :ind rhetoric.- I lang the
grammar a d rhetoric. No good plati·i· 110(·, good gramnuu·. Si·11(1
iii your article ti, one of the 1(Clitorial StaIT. Xever inind how bailly
it i, conilic)*ed. Scud iii f:ret> 1111(1 infonnati, m and let the |·iditorini
Staff fliruidi thi· trimming,. '1'lle> will (11) it willing]\ allil Cheerfullv.
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Editorial

They are a voice of the past.
Of an age thal is fading fast.
Out of the slmilows uf night
The wi irld rolls into ligIit ;

ll is daylireak everywhere

plpHE time was not long distant when the plating world was en-
1 closed in the deepest Jiacles of nighL Platers were jeah,11% :111(i

unfriendly to one another: cach one carefult>· guarding the portion
of iii forniation he had relating to his Craft: Init that age lias come
to its end. 11,ybreal: canie whi·11 the National Ir.lectra-111:,ters' .·\Sho-
ciation was formed. It was lint an easv labk to break down the

barriers that were pul in the path  f the organizers <,f this hody. but
by' grit and pei-*evimance the barriers were at la.st broken down. The
Anierical] 14:lectro-platers' Society is now rapidly coming into
the full simlight of its existence. It is fast heing recognized as one
of the leading eclucati,mal SOCietieh (,f the world.

C )iii-4 is the duty mid privilege of holding it lip to the high standard
whieli haw already been :et. The only way to hold it up to this high
standard is bv clear. lilieral. brnadminded thinking. aided hy 1)!Clity
of good lionest work. Narri,wmimledness and sect·eey among the
nienibers themselves is to be 1-1-ouned upon. No ,>tic .41,>111,1 have
joined this society whose intentiou it was to have absorbed :111 the
beliefils to be had and give none iii retill·11. 1.et 118 lie liberal iii our
knowledge to one another. I.et tls work hand in hand. shoulder to
611(7111(ler, pushing that which is for the good of the society and throw-
ing away tlial which will not advance it, even though it may go
against our grain pesronally.

1 f we wililitit faillifully strive to live up lo tliese ideals. the future
of the A. E. S. is assured. It is up to you all,1 ine. iliclividually and
collectively, to be faithful iii thih :111,1 being filithful iii this  nic thing
we shall be made the masters of mally.

+ 1-4

1 Ill< P,InT,)[4.
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Address delivered before the Dayton Branch by
former President Richard H. Sliter

Mr. President mid ('entll·lili·n :

It is alwars a pleastire for me 1,1 speak al)<,Iii the derel,>pment of
the Americaii ](lectii>-platers' Society. It> growth lia, been greater
than the f )11(le.t hopes of its organizers 1111{1 the· promise for the
future is so bright that 1 liC<itate to 1,1-(lict it. '110 think that in
Felirtiary, 1 911!1, a mere (kize·i] platers inet in the .\>tor 1 louse iii
Nen York City, and from 111:11 inietint there i., ilin, a: Illam· Branch
Societies 111 as mativ citieS as there wrre mcil in tile 11-ht 111eeting.
10 .ay sitch a growth is iii:in'el us is Init feebly expre>Sing· it iii
mere wools. Only otie who knows tile pectiliar chair:icteristics of
the plater can conipreliend the grealtiess of thix movenient.

You all know what a peculiar bring the average plater is. 1 Ie has
tried to live to hilnhelf, hoaritv hh knowledge a. the illiger (14 )Ch his
nintiev. and regards with suspect :iny nic whi, walib to know ally-

thing about electro-plating. The knowledge of the ganle was ,)11-
Lained in I >ireemeal, , ifteli ittlended with steeples< night,: it was

gained through the perheverance that demarickect .cer·ey as its re-
ward. To give tip any of this hard-cartied knowledge was not to be
thought of. mit even iii dreams. An exchance of formulas would be
negotiated with the saine care as such a tran.faction in gold b nids.
P.veil more .40, as often the knowle<iKe sought Was thought Far in-
ferior- in that given in ret,11-11.

\Vhen the few platers first met that feeling predominateil, and it
was 11:ot until three meetings were held that mi organizatioii was
affecte,L The platers began to realize that the other fellow was
as clever and knew as mich aliatit plating as he: he fotincl that by
talking plating the atinospliere wax eliatiged, a warmth of com-ade-
ship prevailed. The excliange of ideas Wah fasciliatilig. I.ittle
points. Iici-et fore· 1101 thinight of. nere· mentioned, clisetision
brought vie\·% from several different angles and the plater went
away fr, im the meeting fecling that he had minttial frii·11(1% whose
knowledge and new ideas gave a ilew life to tlic everyclar 1111111(lruni.

I,ike with everything els·, there were some clin,11(Is: sonic who :.14

iii the gathering of men of one trade an opportililitv toi control the
workimf conditiong. The agii:itor 1,as not t·<caped, lEt fortimatel·
the society weathered the storm and the prineilles of education were
triumpliant and tile question of labor conditions and wage wa>
forever barred from discin;sion.

With the echication of its niembers as the unlf obiect of mecting

t gi·thi·r the Sorict\' began to gl· w. The idea was new :111(1 <lizi·tlitle.
Ti, think thal nien of a cert:tin craft were to inept together to ex-



change and develop ideas, to broaden their 1<nowledge of the trade
1111-ough interiningling Nitti one another. The idea was contagious
and from all parts of {lic enimti·y inquirie, came concerning this new
line of hettering the craftsman. IC<ltication had done much for the
vouth of this great cotintrv :uitl u·11\ :hould it ii, t (10 as much for
the plater.

It lia., and to-dar there are liraigh .c,·ieties iii twel\·e cities, eleven

iii the United State.5 and one iii Canada, meeting nionthly or semi-
niontlily, 711 baii<led together under the head of a Supreme Society
and chartered under the law·% m- New York State, the mother state.

for "educational purpose<.-

This Societ\· has 1,·011 1-ic(,gllized 18· ch scientific bodies as the
\mericaii Electi·,1-Chemical Socieh·, hy large iiniverhities and by

men of much kai-ning iii the scielitific world. Three of the bratich
societies. Tor lito, Rochester and Milwatikee, hold their lileelings ill
univergitiev and have the aN..tance of the 111.tructon in directing the
edneational frallires of the Society. C )ther braziehes have engaged
elect ro-ch em ists to tri ve th em 111 sl ructi olls i ni ce or tw ice a 111011111, all d

one branch lia. a large sum of money ready to purchase an otitfit for
a laboratory in which to conduct expel-imelith,

\Vhat other  rgailization o[ men of am· cille trade has 11]ade
greater advances iii educating their niembers? And 1,> realize that

thig Society i. (inly f lir rear< old, an infant in years. but the man of
full growth in >tatill-i· and progreS:iveliess.

lo voll gentleluell here is it netessary for me to say more? ( lver

>ix hundrecl actual huremeti plater., atid remember that means unly
ime maii fro i a faction-, whether they employ a hundred or th 11-
>all,1.., are members of the Americall Electro-plater.' S rietv, '1'Iii>i
in it.helf i.> a Strong ill<1{)r<emelit of the Ilinvement 1111(1 1'(ill illust
realize what thal meant Iii a short time, a very 4101-1 time, to not lie
a millibel· of the .\. |4. S. is to 1)(· a confe·.s<1011 that v u have not laid

agide the cloak of the :llehetili<t, lizit that voll still are groping in the
narrow tracks 3 ini have beaten around your taitkq, borne down
uith heary thoughts that voti :ire ''alone tip :laii™t it"-a hermit
m vour trade.

To become a niember you come out in the Open light, seeking the
knowledge that will lighten rom· 1>111·de'11. Being a man among men,
giving ami receiving. nial<ing your labors a pleasure, er wiling (10,111)1
and uncertaintv out of vour lin·K and learning that "fe'lluu·11ip" itt
a traile i. a. grent as -fellowship" in a pul-elv fraternal orgallization.
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Odds and Ends about Cyanide Plating Solutions,
their Care, Composition and Conduct

Ity F..1. I.iscomb.*

AN .\XY 1},joks anct papers have been written about copper,
1V1 brass and bronze plating solutions. These articles gen-
erally begin with new clieniicals. then tell about the color of the
deposit, sometimes at what voltage to work the bath, and end
by saying that if it does not work "so and so" to add "so aiid so,"
leaving the poor plater to ilounder around and guess at what
happens in the bath while in actual operation.

the thought occurs to me that perhaps the description of a
few experiments will start the members of this association on a
ti,ur of investigation. If it {lnes, the results are certain to be
beneficial.

Copper and brass are deposited electrically oil all metals as a
means to an end.

Sometimes it is to protect the base metal from the elements ;
again it is to form a ba>ie for subsequent operations. while no
sniall portion of the deposits fro111 these solutions are for dec-
orative purpose: otilv.

To produce satisfactory results, then, it becomes necessary to
vary the chemical construction of the bath by the addition or
c.mission of ellemicals that are known to act aloug certain lines.
It would be a very simple matter to manipulate these salts sue-
cessfully to prucltice positive results were it not for the fact these
same chemicals do not always act iii the desired maimer. This is
due to presence uf other salts already dissolved in the solution·
that may completely destroy that salt which is added to produce
the desired color or finish.

That a hetter understanding may be had, your reader will
describe a series of copper and brass solution experiments.

The electrodes were carefully weighed, atid connected iii
Feries, so that the current which deposited iii the first cell then
ilon·ed to the next, and so on through all of the baths. of which
there were four.

Storage batteries were used, and furnished eight volts. A
Millampere meter was included in the circuit. the resistance of
whieli permitted .090 anipere to pass through the meter. The
electrudes were 2x2 inches. or eight square inches iii the surface
c,f each i-botli sides) : the distance between the electrodes was
about Gre inches: the plates were weighed at intervals of about
twenty-four 11011rs and notes taken of the condition of the deposit.

From tlie following figures we can trace some of the reactions
that take place in your plating sohitions. .\ttention is called to
the solutions in which sodium bisulphite appears in the formula :

Solittion No. 1 was of unknown composition for depositing
c,-,pper. Free eyanide equaled al>out yi ounce per gallon, s. p. gv.



7 deg. Me. The deposit was very copious and of a brilliant red
culor. Obiections: Much of the deposit was non-adherent and
of a sandlike nature : the portion that did remain fast was some-
\F hat brittle and cracked when bent.

During the first twenty-four hours the anocle lost 1.15 grams,
while the catlic)(le gained 1.74 grains. This shows that the solu-
tion lost .59 grams of the metal deposited, or 34 per cent. This
reaction sets free an equivalent o[ the cyanicle and causes the
bath to work in an entirely different niatiner.

I)uring the next twenty-four hours the anode lost 1.38 grams.
while the cathode gained 1.63 grams. This solution lost .25
grams of the metal deposited, or about 16 per cent. This shows
, cry clearlv the effect of the content of free eyanide.

We have 110>ted the increase of cyarlide (turing the first day
ruii: miw tiote the difference in the amount> that the miodes

10#t during the two clay<. You will find the anode loses most
iii the presence of the largest quantity of cy:Litide, while it is
also noticeable that the catho(le grains more rapidly in the
al,sence of cyanicle : that this is so is easily proven by the figures
of the third set, whieli represents the third twenty-four hour
run, when the ank,de 10>it 1.42 grams, and the cathode gained
1 28 grams. 'Phis sliows the solution gained ill inetal .14 grains,
which amounts to 10 per cent. Of course. this consumes more
of the free cyanide and brings the bath to a condition favorable
for the heau- cathode results showii in the final run of thirty-
six hours. when the :inode lost 1.87 grams. nhile the cathocle
gained 2.18 grains. This shows a solution loss of .31 grams or
14 per cent, of the metal depo>ited not furiii.hed bv the anocle.

The anode worked fairly clean.

Current dropped from .040 to .030 ampere during the periods,
owing to the increased resistance clue to the coating of the
anodes.

S littion No. 2 isa common sultition, composed of:
4 oz. Dry Carbimate of Copper.
8 02. C\·atilitic.

1 gal. Water.
Under the same current conditions as No. 1. it gave a very

compact deposit. which in 110 setise could be considered 1)rittle,
although the color of the deposit was red. and dead. being
Arithout luster. Tlie solution furnishes only 8 per cent. of the
nietal deposited. By comparing the figures .shown in the table
for No. 2. we find that the saine conditions prevail iii regard to
the increase and decrease of the cyanide element of the bath.

1)uring the first twetity-four hours the anode lost .84 gram.
while the cathode gained only .30 gram. which is a solution
gaiii of 40 per cent.

C hi the second day this condition was reversed. The anode
lost 1.75 grams, while the cathode gained only 2.47 grams, which
shows a .c,littion los, of 30 pei· cent.
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igain on the third day the anode lost 1.38 grains, atid the
catliode gained 1.23 grams, a solution gain of about 10 per ce ilt.

On the fourth day the aticide lost 1.74 grains, while the
catlio(le gained 2.06 grams. This show of a solution loss of
13 per cent., or an average for the four days' run of 8 per ceiit.,
which indicates that this is the best bath for coI)per plating
where the toughness and thickness of the deposit is of impor-
tance, But. where the deposit must be bright, we must resort
to the addition of chemicals that will accomplish this end. This
procedure changes the character of the deposit as well as the
appearance.

In experiment No. 3 you
tion. [t is a brass bath te

bi-sulphite of soda. We fi
it is also very brittle. Of
per cent. was furnished by

Solution No. 4 was composed of:
4 07. Carbonate of Copper.
8 oy. Cyanide.
1 07. Mi-Sulphite of Soda.

lii fact, this is some i,1 the same solution shown in No. 2 with
the addition of the bi-sulphite of soda. By comparing the figures
iii experiments No. 2 and No. 4. we find that the bi-sulphite
tieutralizes the cyanide to such an extent that the aiiode was not
dissolved, and the sollition lost 25 per rent. of the metal

will find the figures on such a solu-
, which has been added 4 ounces of

nd that while the deposit is bright.
the 341 grams of metal deposited 17
the solution.

clel>osited.
From these figure.s we learn that the amount of metal deposited

from a cyanide :olution depends upon the quantity of free
cyanide present-as the amount of cyanide increases. the deposit
decreases.

The action on the anode is just the reverse. The presence of
lii-sulphite of soda ilece.hitates the use of more cyanide and
renders the deposit brittle.

Solution No. 1 Solution No. 2 Solution No. 3  Sollitlon SOL 4

Anoile Oathode Anode Cathode Anode Cathode Anode Cathorle

Loss Gain | Loss Win Loss Gain  Loss | Gain

First day__- 1.15 gr. 1.71 Mr.

Ii.·ind day.__ 1.34 gr. 1.0.4 gr.

rhird dily.... 1.42 gr. 1.28 gr.

Fourth clay_ 1.87 gr. 2.18 Mr.

0.81 gr. 0.50 gr.  1.30 gr.
1.73 gr. 2.17 gr. 1.24 Mr.

1.36 gr. 1.23 gr. 0.-01 gr.

1.74 gr. 2.06 gr. 1.21 gr.

0.28 gr. 1.62 gr. 1.63 gr.

2.17 gr. 1.38 gr. 1.33 gr.

1.02 gr. 0.36 gr. 1.33 gr.

1.m gr. 1.27 gr.  1.93 gr.

r„tals_- 5.02 gr. 6.88 gr. 5.71 gr. 6.26 Mr: 4.31 gr. 5.2 Mr.  4.83 gr. | 6.44 gr.
A •rage HOIn-

lion Loss_ 35% 8% 1 17% 25%

These figures given are correct only for the solutions described,
and cannot be used as a guide. except as tliey point out in a
general way what takes place in actual practice. What has been
aid about the presence or absence of free cyanide is equally
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applicable to the presence of sull>huric acid iii a nickel solutioii.
Tlic addition of 2 per cent. of free sulpliurie acid to a nickel bath
will render it totally unfit for use, for the very good reason that
there u·ill be absolutely no deposit of metal from the bath until
the current has passed a sufficient length of time to dissolve a
ciziantity of nickel from the anode-that is, the chemical

equiralent of the free sulphuric acid-and thus converts the acid
to nickel sulphate, or single salts.

There is very little danger of this, however, as there is almost
always a quantity of the yellow iron subsalt present in the bot-
toni of the tanks that is soluble in sulphuric acid. This is the
real reason wh· a nickel bath never test. 02·id uith congo 1471)el

while working with soluble an,des. Oii the other hand, if

aqua ammonia has been added to a nickel solution iii excess we
fitict an entirely different action. I Tere we find that there is little
or no action 11)011 the anocle, while at the saint time there is a
col,iou: depo>it of metal 011 Ute catliode. Thi. deposit is brittle
and dark-colored.

\1tliough there is 110 metal dissolved from the anode wliile the
bath is alkaline, there is metal deposited. \That happens? As
the nickel contained in a plating solution is combined with sul-
phuric acicl. radical SO, is set free when the metal is taken from
the solution. Thic sulplitirie acid radical is in turn neutralized
by the free aqua aninionia to form aninionium sulphate. Even-
tually the bath beco·nex neutrat and works well again. It is
necessary to acld an equivalent quantity of single salts, then to
bring the bath back to the original double salt bath. \\-hite iii
the soluti,-iii that harl the acid a like tillantity of aninionia sul-
pliate will bring it to a like condition.

Of course, there are other ways to bring about this desired

result, but the above is what happens when you work your new
sulution hard for a long time before it plates satisfactorily.

The plater of yesteryear wais a man of niain strength and
awkwardness, for that was about the only way for him to obtain
knowledge relating to his art. which iii the main was unwritten.

But niethods of that sort will soon be as a bad dream to the

plater of to-dar, for he k being "Proctorized- by the A. E. S. Iii
place of the old guess-work, there will come (as it has already
in some factories ) a laboratory equipped with suitable apparatus
for making voltmetrie te>ts n f all sollitions, be they pickeling, ilickel-
ing or oxidizing·.

Tests will be macie daily, if necessary, and you will simply
put down six and carry two, and think "Gee, but this used to
lie hard to do."

Give an order to the stock-room boy for one pound and forty-
five grains of eyanicle, or necessary cliemical, put that into the
solution alid know that the solution is going to work, tiot perhaps,
Ibut right.

:ERead br F. L Liscomb at the St. Louis Branch. March, 1913.
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Electro-Deposition of Brass of Various Colors
1:y Thomas G. Harper*.

01]E years ago the "Brass World" published a series of
paperq on the "Electro-[)eposition of Brass and Bronze and

the Maintenance of their Solutions" in which I was mitch inter-

e:ted : but while iny experience does not agree with all the state-
nients macle iii the various papers, I was impressed with the
valite tri the practical plater,,-4 s„ine of the suggestions fouiid
therein, aticl particularly with a table setting forth different colors
of brass obtained by Yarying the percentage of copper and zinc
in producing a series of eastings : 11(,ting the color obtained. and
analyzing a portion of each, so as to obtain correctly the propor-
tion of copper and zine iii each casting.

'['he result of these experiments is given in the following table
which 1 will set forth together with a few remarks of the author
i,f the original paper:

"Brass World Table."

ppr. 1
Cont.

copper

Per , Ppr Per

IN,nt. 1 Color Obtainrd ('<1nt. Cent. Color Obtained
Zinc ' Copper Zinc

93 3 Coppi·r Red GIl
92 8 Rud Bronze 45

90 DJ Gold Bronzv dll

88 12 D,4,1, 01·Hmrt· 35
85 13 Light (,rang·(1 30

91 33 Greenish Yellow 23

'0 23 Golden Yellow 24,
70 30 Full Fellow 13

6.3 33 Full Yellow 10

80 41  Golden 7-pllow-Light 5
90 40 i Golden Yellow

·30 0/·HIige
53 Light C )rHugt·
80 BIllish Whitt

9 White

70 Grey

7.3 Grey
811 Grry
83 Grey
1 (Ary

95 Grey

Iii regard to this table the author says, in part: "The color of
these alloys is based on obser,ation hy the author. A series
of alloys were nia(le up ace,>rcling to the proportion given and
cast into small bars. An anal-ysi. uf each bar was ma(le in order
to ascertain the exact composition. The color was then noted.
Jf the percetitage varied inure than (,1ie-half of une per cent. a
new alloy was made iii order to obtain the correct proportions.
7'liese color. may be depended on for trustworthiness.

Everv color girin in the preceding table may be obtained iii
51 brass solution if it is pri,perly made. The brass deposit
r.litained is an alloy of e Pper and zinc and by manipulation of
solution and electric current, varying proportions of copper and
7inc niay be deposited. with accompanying variations of color.
In a well regulated bath the proportions of copper and zinc
should be the same as those in the alloy that is tri be deposited.
Nornial condition< ran then be maintained."
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Now from a careful consideration of this table and the author's

remarks, we are able to see at once what proportion of the metals
Copper and zinc are necessary in compounding a solution to give
a deposit of brass of a desired color ; and I may say that in making
up experimentally, several solutions according to the percentages
given iii the table, I have found the claims of the author very
fully sustained: the color of deposit obtained in each instance
being the saine as that iii the table.

Ilowever, it seemed to inc the table did not go far enough as
it gives the percentage of copper and zinc necessary to obtain a
deposit of brass of a desired color iii actual metal: whereas the
plater making the solution, will usually have to deal with his
metals iii the form of sonie of the various salts.

Now realizing that it is not always convenient for the general
plater to figure out the metallic content of the salts he may be
using, I have prepared another tai)le corresponding to the pre-
ceding one, translating the percentages of the metals copper and
zitic into equiralent weights of the sulphates of each metal : and
which, if compounded into a solution iii a proper manner. will
result iii obtaining a deposit of brass of any desired color. The
table follows :

Per Cent. Per Cent. ()Unces ()11 I) C,es

of of 00101 , 1 of of

l 'upper Zinc (.10])per Zine

95 5 Copper Red 4 9
92 8 Red B]·onze 4 4/10
90 lit Gold Bronze 4 16

88 12 D<,ep (ning" 41 ' %
83 13 : Light Orange 4 46
80 , 20 Grernish Yellow 4 114
73 23    Golden Yellow 4 1%
70 30 Full Ycllow -4 2

6.3 35 Full Yellow ' 4 ' 2%

110 40 (-iolden Yellow - -Light 4 , 3
00 43 Golden Yellow ' 4 32%
50 30 Ortinize 4 4%

43 35 Light Orange 4  5%
40 60 Blni:11 White 4 6:4

' Ivhite 4 8%04 1,0

30 70 Grey 4 101/2

i As may be seen by the table, I have takeii 4 ozs. of copper
sulphate as a constant, and figured the percentage of zinc neces-
sary to make 1006 for the whole metallic content per gallon Of
solution, from that.

To make a solution according to the table, first decide on the
color of brass deposit clesired, next take the weight of sulphate
of both metals and dissolve either separately or together iii hot
water. and allow to rool. tien convert the dissolved gulphates
into carbonates by the addition of a solution of sodium carbonate,
until :11 metal is precipitated, a slight excess of sodium carbonate
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solution will do no harm, allow all to settle a couple of hours
wid pour off as much of the clear liquid as possible without
tosing aily of the precipitate: refill with clean water and repeat
live or Aix tiines. Now prepare a solution of C. P. cyanide of
potasgium or sodium and add slowly with constant stirring until
all the carbonates are iust dissolved : next dissolve M oz. car-
bonate of amnionia and add with sufficient water to make one

p·allon. Fri:.11 14 oz. to 1 07. of C. P. cyanide per gallon sliould
be added according to the amount of metal in solution to supply
free eyanide.

This s,-,lution will give first-class results in the deposition of
brass of any de:ired color and will keep bright a long time with-
out any addition whatever. but when after long use it may be
necessarv. am- i, f the usital brighteners may be used. The fol-
lowing liavifig given good satisfaction with me :

Besulphite Sodium ........10 nzs.1
White Stick Caustic potass.. 4 nzs. rDissolve in one gal. water.
1-'llosphate -immonia........2 ozs.j

From time to time as may be necessary a few ozs. are added to
Che solution and thoroughly stirred in : preferably at the close of
the day's work.

Aiiy one of this series of solutions is suitable for any class of
work. as they may be made in any degree of concentration. At
the strength set down in the table tliey are usually suitable for
a general line of plane surface or ilat work : but for work having
deep hollows or for the "roller plater," for which a higher degree
of concentration is desii-able. it is only necessarv to niultiply
either of the formulae by 2-3-4. etc.. to get as rich a solution as
required. and still keep the relative percentage of copper and zinc
in the solution.

Iii conclusion a few words as to the constitution and manage-
ment of solutions iii general will not be out of order.

I have a theory which I think has beeii fully borne out in my
experience. that of all electroplating solutions, those give the
best results which are simplest : that is, those solutions ill which
the chemical contents are confined to such substances as may be
necessary to the proper deposition of the metal iii a bright and
reguline conditions avoiding all chemicals the addition of which,
unnecessary at be.st. may ofteii lead to veratious complications,
Iii this regard I consider it to be in accordance with sound prin-
ciples to acid all chemicals carefully, bearing in mind that it is
easy to add any ingredient to a solution, but if it proves un-
satisfactory it is often extremely difficult to remove or neutralize
it. therefore, in my judgment, nothing should be added to a
solution without a distinct understanding of the benefit which
inay be expected to be derived therefrom.

*Read before Rochester Branch.
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The Making and Management of a Brass Solution
Hy 11. E. \\'illmore.*

 N selecting as my subject the brass solution, I recognize thefact that it is cmc that has been threshed out by writers
innumerable: but I have yet to see it treated from the practical
blass plater's point of view-by this I mean by the man who is
constantly producing large quantities of work from the brass
solution every day. Theurists have presented it in text-books,
from knowledge gained from laboratory experiments in small
quantities of solution, which prove of little value to the man
operating a bath of several hundred gallons and producing large
quaiitities of brass-plated goods.

Times and methods change : we are not living in ati age when,
as forinerly. few platers had atiy knowledge of electro-chemistry.
They are fast getting away from guess-work methods, and are
using more intelligence in the use of material that goes into the
construction of their plating solutions. Experience proves tliat
iii order to insure a perfectly s:nooth aud reguline deposit on a
nietallic surface, a great deal depends on the coniposition of the
solution. Nothing should enter into its make-up unless it serves
some definite purpose. '1'he more complex the solution, the
greater will be the difficulty iii maintaining it iii perfect working
conditic,11. C'untrary to the usual ideas advanced. the brass solu-
tien, in my opinion, requires no more care iii its management
than does any of the otlier cyanide solutions. It is true that iii
the brass solution there are two metals to contend with: but if it

is properly balanced when first niade up. and the plater knows,
his solution. there is no reason why it should not continue to
work succes>fully.

ill writers emphasize. and ver, properh· 100, the disadvantages:
of a too great eyanide content: but, froin Illy Ow 11 observation,
have found that the tendency among platers is in the opposite
direction and more frequently the solution does not contain
enough eyanide to keep its component metals iii proper com-
bination. I do not advocate the 11:e of so much free eyanide
that large quantities of gas are evolved at the anode. and no
deposition of metal takes place : but there must be cyanide
enough ,O that dissolution of the atiode takes place freel·. Iii
the disintegration of the anode by the electric current the free
eyanide readily takes up the copper and oilly sparingly the zinc.
some of which will remain as an oxide 011 the surface of the
anode. The less free eyanide the solution contains, the greater
will be this deposit of zinc oxide : and uiider the same condi-
tions, part of the zine will separate from solution anct will give
it a cloudy appearance.

If the condition of the solution will not admit of a greater
free cyanide content, then part of thi< separated zinc can again
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be brought into solution by the addition of ammonia : but only
enough should be arlded at one time to bring up a gooft yellow
brass color. '1'lie indiscriminate use of animonia iii brass solu-
lions is the caii>e of more trouble for the plater than any other
actdition that cati be made to it. In the making of a brass solu-
tion eyanide will at all times take up the copper first, and, if
there is ticit a sufficient ami-,unt used, wheil the addition of zinc
salt is made, part of the zinc will separate out and the copper
will reniain in solution, Ainnionia is then resorted to to bring
lip the ziiic so that yellow brass is deposited: but the ainmonia
does not ec,mpensate for tile insufficient amount of eyanicle,
because iii working such a solution variegated shades are pro-
duced on a single article. n the pieces are of a fairly large size,
the parts most exposed to the anode will receive a deposit of
zinc: next to this the article will show a fairly good brass shade,
which will blend through a bronze color to that of copper. As
the amnionia gradually evaporates from the solution, a bronze-
colored deposit is produced. Under these conditions, tile aiiodes
become coated with zinc oxide, so that finally the passage of
current is entirely obstructed, and no deposit of metal will occur
on the cathode. The bath will then resemble a weak solution
of whitewash. The addition of cyanide at this time iii quantity
large enough to clear up the solution. and enough in excess to
conduct the current freely, will put the solution in good work-
ing condition, provided the copper and zinc content are riglitly
proportioned. H too much evanicle is added, it will result in the
deposit blistering, which will also be the case with an excess of-
ammonia.

A certain indication that the solution contains too large a
quantity of free cyanide i: when the anodes present a bright
appearance while the current is passing. The ano(les during the
working of tlie solution should have a dark brownish appear-
ance. clearing up when the current is stopped. Another fre-
quent cause of the anodes coating over is an insufficient amount
of metal in the solution. All plating solutions offer considerable
resistance to the passage of the electric current, and as there is a
limit to the aniount of cyanicle that can be beneficially used.
other salts are added to diminish the resistance. these consisting
mostly of the carbonates of soda or potash, or their hydrates.
Cast anc*les are better adapted to the deposition of brass than
are those of sheet metal, as they disintegrate more freely. They
should contain. preferably, 66 per cent. copper and 34 per cent.
21 llc.

In most formulas calling for the carbonates of copper and
zinc, double the amount of the former is given to that of the
latter. This would be correct if the metallie content of each
were identical: but as copper carbonate contains 53,22 per cent..
or, iii other words, 8.83 ounces of nietallic copper to the pound,
and zinc earbonate 29.05 per cent., or 4.63 ounces of metallic zinc
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to the pound, it will be readily seen tiiat a solution coniposed of
two parts copper earbonate and one part zinc carbonate would
contain approxiniately four parts inetallic copper and one part
metallic zinc ; while to produce yellow brass the general prac-
tice among founders is to use two parts copper and one part zinc.
So in using the carbonates of the metals, the amount of each
should be very nearly equal.

\Vhile the composition of a brass solution may be perfect iii
every respect, a proper regulation of the current strength, the
amount of anode surface exposed, and their distance from the
cathode hare considerable intluence on the deposition of this
alloy. it will be found in working the solution that a variety of
shades can be produced from one solution, depending upon its
temperature and the strength of the current. The higher the
voltage, the greater the excess of zinc deposited ; while a cur
rent of low intensity tends to deposit copper alone. My own
preference is froin 2.5 to 3.5 volts. depending on the density of
the solution.

Iii preparing a solution for the deposition of brass, I prefer
not to follow any given formula, but to first connect zip the tank
electrically, hanging the alicides on the positive rods : partly fill
the tank with water. and, Cor each gallon of solution it will
finally coittain, add one pound of potassium cyanide. Next, I
acld plastic carbonate of copper until. by testing with a piece of
clean metal suspended froin the negative or work rod, a good,
1:,right deposit of copper is obtained. It will then contain about
the right aniount of free cyanide. 111 another vessel, dissolve iii
hot uater about two potinds of eyanide to the gallon and to this
add moist· carbonate of zine as long as the solution remains
clear. This should be added gradually to the copper solution
uiitil the piece of work suspended therein takes on the char-
acteristic color of brass. Next add. previously dissolved iii
water, three ounces of caustic potasli for each gallon of solution.
This increase. the conductivity of the solition and tends to pre-
vent the formation of ziiic oxide on the anodes. The tank cari
now be filled with water to within three or four inches of the top.

If a bright del)osit of brass is desired, a small amount of
arsenic is added. My methrid of niaking the addition is to first
dissolve one pound of caustic potash or soda iii one quart of
water and add to this une pound of powdered white arsenic.
Stir well until all is dissolved. Take two ounces of this mixture
for each one hundred gallons of solution and add eight ounces
of liquid ammonia and about tell drops of sulphuric ether. It
will be found necessary to frequently add arsenic in this manner
it the deposit is to remain bright. Care must be taken, however.
to avoid aii excess. as should this occur, the deposit will be dull
and present a gray appearance. A method of removing arsenic
from a brasq solution is by the following mixture: Sulphate of
magnesium, 4 oz.: sal ammoniae, 4 07.: aqua aminonia, 3.3 fluid



ex.: water, 1 quart. One oz. of this solution will precipitate
magnesium ammonium arsenate equivalent to 1/10 07. of
arsenious oxide. which may be separated from the solution by
filtration or decantation. 1 have found that by the addition of
a small amount of aluminium sulphate to the brass bath a color
is obtained that very much resembles gold. The amount of
aluminium sulphate used should not exceed 2 lbs, to each 100
gallons.

It is well to keep a concentrated brass solution on hand with
which to replenish the metallic content of the bath occasionally ;
for a brass anode never dissolves freely enough to maintain the
holution at its normal metallic standard, and unless this is done,
the solution will be gradually deprived of its metal. If the
anioutit of nittal pas:ed into the solution from the atiode was equiv-
alent to that (leposited on the cathode, this stock solution would not
1,e ziecessary.

*Read before Chicago Branch. July 12, 1913.

It has often beeii said that the niember> of the .\. E. S. do not

take full advantage of tlie opportunities offered by this Society. If
for ain- 1-easim you are out of a position, let your Secretary know

iinmediately aL there are almo.t alway> a few opeti. If you are iii
trouble with an>· solution or. want to know am-thing regarding
plating, write the Editor alifl lie will trv ancl have your problem
solved. This is a direct appeal to you.
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The Electric Current in Electro Plating

Ity H. j. Richards.*

W LIEN I firft started plating we had to work nith batteries,
we worked entirely hy results, the voltage and am-

perage being 111,known. The batteries were connected in series
of about .ix cells, and it was one t,f- my earliest jobs to take care
of them. \\-e were guided entirely by the looks of the work, iii,
rlieu:tat: being tibed. and we cut in more batteries or took away
according to the aniount of the work being plated. The results
01>tained were ofteit surprisingly good and often very bart.

Ratteries continued in use long after tile first plating rlynanlos
wei·e int the market. licing fan,red especially for gold and silver
plati,ig for many years.

The first type of dyii:11110 which was macie for plating was the
01(1 series wi.,und type. The voltage of this niachine being very
incon:istent. wirying with every change of speed and also with
the 1, ind, necessitated the use of sonic inealls of cutting down the
voltage when it became too high. So the tank rhenstat came into
use, and has ever Kilice remained with us. being made in the first
place solely to oi ercome the jiaultiness of the dynaino. Of this
taiik rheostat ] shall have more to say later on.

After the set·ie> wound nlachine we got the shunt wound-the
voltage of this machine was iii„re constant. but which ciuit geii-
eratingaltogether wlien too much overloaded. .\nci now we have
in general tiMe the 0.1111pound wound miltipolar clynamo with its
voltage crnitrolled 113 a field rhenstat. And iii large  lytianic,s
we have the :ame machine. separately excited and with its
voltage controlled hv a field rheostat which is cut iii on the
exciting current. This is al™,lutely the best machine yet made.
111 111V 29;1111011. \1>out the heauties and advantages of this

nlicliine ] could talk at et,i™iderable length, 1>ut it is not illy
intention t„ give a lecture t,n dynamos. I wish to show that we
have a far better current titan we had years ago and therefore
it is possible to use it to better advantage.

Now, if you will bear with me, I will say a few words on the
H. C. of the electric current and the methods of using it.

i'lie voltage, as we all know, is the force or pressure ,-if the cur-
rent, and the ampere, the volume or quantity of the current.
For each and every purpose for whic·11 the electric current is used
isave otily iii electro plating) you will find that invariably the
current is furnished to tile Lising apparatus at the exact volta.ge
required. The aniperage tleeded is not definitely known. so the
wire is made large enough to carry the maximum quantity that
can be needed.

The dynamo is Inade to generate the eun·ent constantly and
steadily at the voltage required and the amperes as needed and
used. If you will stand and watch the instruments oil the line
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of a dynamo supplying current for some large electric elevators
you will see the volt nieter steady atid coiistant at the required
voltage but the aninieter continually shon·ing large and rapid
tluctuations. Showing exactly how the dynamo responds
instantly and automatically to the demands made on it generating
the current steadily at the desired voltage and the amperes
exactly as called for by tlie motors, lights or other current using
appliances, unless, of course, the amperage needed is beyond
the illaximu:11 capacity of the generator and even then alt modern
dynamos will take care of a considerable temporary overload.

Now to tonie t,j Electro Plating where we need a current of
very large aniperage at a very low voltage. 1 Ion· much voltage
do we need iii a nickel solution?--two volts, we are atl agreed on
that. If the current has more pressure than two volts the work
n·ill hui·n. How much aniperage will any tank need. \Ve don't
know. we can't gi,e it ton much because it will not take inure
than it needs. if the amperage is not enough then yoiir depo.sit
n·ill suffer. If the wiring at any point is tiot big etiough or good
enough conductor to carry the aniperage u hich the tank should
hare an(i is cle]1ianding, it u-ill consequenth take consido·ablr

longer to deposit the thideliess of metal required than it :cottld
do if ruitditions r.'err right. Nor is thi. all the point iii your line
n hich is of insufficient carrying capacity for the 11eeded amperage
will become heated owing to the resistance encountered at that
poilit to the ll,nv of the amperage de:nanded by the tank. The
heating of the wire, as i: well known, increases the resistance to
the passage of tile current and decreases its ampere carrying-
cal)acity. Therefore. at the time your tanks are denianding
more eurrent they are getting less. That is, of course. if your
wiring at any part is hot.

hi lookiag at the catalogue of a well-known supply house
intri,ducing the tank rheostats, 1 find the following:

"A suitable rheostat sh„zild be selected for each tank, the size

r.epending on the maxinium anic,unt of current which it is likili'
the tank will draw from the line under normal cotilitions." Now
u hat are normal con(litions and what is the niaximuin aniount

of current which it is likely the tank will draw? The amount . f
aniperage needed per square foot is put at 4 amperes by some
and 6 amperes bv others, but a square foot of heavy cast iroii
will probably take ten times the amperage tliat a square foot of
thin brass or copper woulct take-liard gray iron casting> made
from scrap take niuch inore aniperage than good soft gray iron
ca>tings. Tlie best grade of soft sheet steel takes multi less
amperage than a hard rough poor gracie of steel: unpoli.shed work
takes a greater ;unperage than polished work, and so on. every
taiik iii which the· solution is not working well takes more am-
peres than the solution uhich is cunducting good and working
well.

1t3



'1'he tank iii which the anodes are getting thin and light takes
more amperage than the tank which is well equipped with good
ancodes. 1 have a table before ine showing the ampere carrying
capacity of soft copper ivire, Mhowing that a M inch wire will
carry 75 ainperes: a M inch wire, 230 ainperes: a 1% inch wire,
1.000 amperes and so on.

Now 1 will ask. what is the size of the wire on the first step of
your tank 1-heostat ? It is an iron or German silver wire of some-
where about a No. 8 gauge. Iron or German silver being used
because ther have considerable resistance to the passage of the
current. 1.- i.at aniperage will it carry? I haven't a table of the
ampere , ar-·ying capacity of iron wire but I believe I am correct
iii saying that a copper wire of a given size has 4 times the
ampere carrying capacity of iron wire. The capacity of an No.
8 copper wire is 46 amperes. Now, what is the ampere carrying
capacity of that No. S iron wire when it is hot?-nobodv knows.
it depelids on the clegree of heat, the hotter it is the lower am-
pere carrying capacity it has.

Nt,w a few more wordc al>out the modern dynaino before I
conclude my argument, and I am going to show you that the
tank rlieostat is a waste, a detriment and should be declared

obsolete. I think you will all agree with me that iii all the
equipment of a modern plating shop nothing has been improved
011 so much as the dyiianio. The electrical engineer designs and
builds them, but to get the best results out of them is left to the
plater. Every modern dynamo is provided with a field rheostat
for controlling the voltage, this field rheostat solely controls the
voltage and has 110 effect on the amperage. This is to enable
the plater to generate the current at the desired voltage. Now
what is the use of generating a current at a tension of 3 or 6
vults and providing large solid copper lead wires of immense
ampere carrying capacity, wiring heavily and well from anode
and eathode to dynamo. and theii inserting at the tank a tank
rheostat, cutting down that voltage to two volts at that point, and
hising light there tlie large and necessary ampere carrying
capacity which we went to so much expense and trouble to
provide. 1-011 wntild not allow buffs to be discarded when only
half used or half size pieces of tril)oli as lime to be thrown away,
yet by controlling your voltage at the tank instead of at the
dyiianio you are tlirowiiig away continually that which is of far
greater value, namely, a large percentage of the ampereage that is
being demanded hy the tanks. You will say, what al)out copper
plating, brass plating, the electric clean and barrel plating? I
will answer I have done lots of copper and brass platiiig with
the dynamo solely controlled by the field rheostat with the finest
results and I am daily operating ati electric clean successfully, at
2 volts, using the steam coil as a center anode, hanging it ver-

tically from a copper rod iii the center of the tank.
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ds to barrel plating it is far better to have a separate machine
because even 3 or 6 volts is barely sufficient. A small 10-volt
dyiianio costs very little and will be much more efficient. If
you want a thick ductile deposit that will stand heavy buffing,
if you want more nickel on your work in less time, if you want
to cut out all burning and one of the causes of peeling, produce
the current at the dynamo :it 2 or 2>·i volts see that your con-
nections are all good, cut out your tank rheostat, entirely. (the
best connection it ever had is a poor one) and you will be
astonished at the results.

•Read before St. Louis Branch, June. 1913.

There has been a theory advanced that a secondary reaction is
formed at the atiode in a eyanile Kilver solution and silver Deroxide
is formed. When one considers that during the electrolys> s of water
hydrogen is fornied at the negative (-) pole and oxygen at tlie
po:itive (+1 Pole or anode. thi theor- seems very plausible. Prex-
cott and Jolms€)11 :ay -Silver peroxide ige(-)_. ) i: a black powdel-
formed by treating nietallic gilver or silver oxide with ozone or
peroxide of hydrogen. Oxyacids reduce it. forining a silver >alt and
evolving oxygen." Ozone is oxygen at the moment of liberation,
oxygen being O., and okone 0... 1: it not probable that oxygen being
liberated at the anorle forms .ig_,0.- at the in.tant of liberation ? If
there is a large enough ami)unt of free cranide in the solution the
Ag··02 is dissolved instantly and is not noticeable. If there is not
enough free eyanide it will not be clicsolved and forms on the anode
in the form of a Mack powder. Whal is the opinion of you chemists,
near-chemists and would-be chemists?
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Benefits of a Cleaner on Stove Work
Airri-n.'R 01<EEFE*

rI-IERE are a great many cleaners in use throughonit the comitryand as many differelit opinions a.: there are cleaners. I will en-
cleavor to explain the ilse of a clealier in connection with stove work.
The reason f mentiolied store work i: to give you my experience on
tile ela» Of work that 1 ani plating.

it would be impossible to r7111 withorit a cleaner iii a stove shop
for the .simple reabon tliat it would require from three to folti- 111111-
dred extra men to prepare it for plating otherwise, and even then it
nould not be a. sure ac with the cleaner. Iii my experience with
cleaner> I have used both tile direct and reverse current aild at times
have experimented 1, ith a double throw switch, but imist confoss that
1 have had 110 better re>ults with the labt nicthod. Iii fact, [ have
tiot had as good and >r I have aclopted the reverie current.

There are several kimls of compounds on the market to-da\· called
cleaners. all of which in my opinion are about the same thing with
tIle exception that borne of them do not destroy the color obtained by
poli>hing as readily ag others, but the principle ingredient iii all
r,f them is potash.

The work i. racked tip as if it were for plating, the switch thrown
in and allowed to run for about five millutes. The work is then taken
init. rin>ed iii water. passed through a sulphuric acid dip. rilised again
iii running water and placed into the plating solution. We also have
a ela>i of work which is rtin iii tile cleaner for about three millutes,
brii:hed with pitinice stoiie and then tran.ferred to the plating solti-
tion. This cla» of work consists of what R called side and front
head> and compo:e tile jacket of the store. They are quite expensive
to polish so it is 111) to tile plater to make Kitre they are perfect ill the
first operation and thus save the extra expense of polishing. I would
estimate that we ruti close to oile ton per clay iii our cleatier.

It is very often the cafe with the plater that u lien lie see, lie is
liaving a succesb i,ith his cleaner he undertakes to drive all of his
work through the cleaner regardles, of the clas>. and sometimes
brotight up with a verv sliort turn. C )ften his *uperiori sce and
recogilize his success with the cleaners ami through their lack of
knowleclge force hini into doing things which prove to be detrimental
to the plater and a 1,>,< tn the firm. If he i. 1101 a thoroligh master
of the situation it will not be long before he beconies a wreck upon
Nonie i·ock of (lestruction. Aluar bear iii lilill{1 that the cleaner wiii
tiot do all the work perfectly.

*President of the Detroit Branch A. E. S.
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Solutions in General

By \\ alter S. Harrows.°

111- 1112('ting. have lic,tl called Off until September 2-,th.
811(1 the memhers scattered more or le>s, with their atteii-

tion (laily (li,i·i·ted ti,ward piea,ant h Urs, 11:161<ine ill the %1111-
shille  it Soille .andy beach , ir 1-ertilling pcafefully lieneath a
haystack oil graticliul's farm, it i., indeed, a dillicult task to get
them Mit'ticielitly intere>ted in the initial 1111111)er of the -.\. E. S."
quarterly to wit then· gray matter to work un a paper for pul,lica-
tic iii.

The writer. tlieref re, with ;01 cal·nest desire 1  le,id a lielphig
hand, will endear, r to put 1(,Lether a few word> which may
linne helpful U i % ime .eeker i,I- informatitiii relathe to nitr truly
interesting i,ecupation.

.As eviiiced by papers which li:ze heretofore appeared in our
1)111)lication. there are hearcely twt, platers who agree on :111
poilits. :111(1 out· experience has bceii that while a rei·talii mode of
procedure may apply ill (me Shop, crl-taill 111 difications are
required to pr (hire the vinic re:zilts in an ther. through a p H-
sible differclick in the liltiterials treated aild the class (}f finish
expected. For this rens„11 1 )laters >11 )111(1 be caliable  f making
atilendmelits ili>,tead lif clinging t  cmc certain idea. the latter
11:n-ink been the trouble with nmny *,thri·wise clever men.

1(lecti·t, plating as an :irt wa+ originally recognized a: the
process of enating the baser nietals with silver hy the gah·:i„ie
current. It being. theoretically, uer- simple. the idea met with
immediate favor owing to the industrial p s:ihilities of su·11 an
operation. 1'0 111;ike a .ticeessful :1111)lication 1,1. tliN princit),71.
11<niever. it \\·a. frititill considerable expelicm·c and :kill were
necessarv, Drittania metal, il·oil. 7.inc and lead were considered
c.pecially clillictill 10 Kilver plate ;111(1 \\'el-e gi\en a Coating (11
copper prior to the deposition  f Kil\·er. Cleatilitic>s hax always
been deemed very important thii)11ghout the treatment.

I 'ractical nickle plating, alth:,ugh  ne of the more recent
accomplishments, is equally as iritereting as the <lepositing of
the 11, bler Illetal:, and Silice |saae ,\(tams, (,1- [h }ston. huereeded
in lir„ducing a ilickle soliltioili 1-1- m salts, fl·ee from either acid
or alkaline reaction. the metal :us a protective and decorative
agent has become very p putar and a neces.ity.

Thick deposits are a rarity :it the present time, and are usually
regarded as 111111'ce,6.ilrv, (,1·ing· to the exl reme hardness of the
metal and its high registance to wear. Moclern ci,1111>elition, how-
ever, is to be blamed for much of the non-eliclurable nickle plat-
ing found 211)011 the variou: ware.. Iii the depoition of 110 other
inctal has the manufacturer diSregal-(led the (1111-,11)ility view-
1-joilit a. in the ease of ilickel plating. A heavy deposit is
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especially desirable upon iron or steel exposed to the elementi
or animal respiration, and the cost of such deposits is very little
in excess of the cost of a mere film when once the article is pre-
pared, su that there is very little excuse for the tons of inferior
nickel plating tlending the market of to-day. Tlie advent o[ the
lapir! ilickel salt mar possiblv improve the product: this remains
tn be seen.

Xaturally, U it is decired to olit·ain a heavy deposit in good con-
ditioll, the difficulties of the plitter increase. unle.ss he regards
certain apparently tririal ·and infignificant cletails. but when con-
ditions are correct it i,s equally as easy to deposit an adherent
tian·less thick Corering as a thin one.

Experience iii plating parts of machines for open air pur-
poses, such ax automobiles, bicycles, skates, etc., has coin-inced
tls that their coatiligh are not %:ilisfactory, except ill the case of
skate blades. For the other products a thin coating is a poor
selling point for the Bate?Amall. It Calltint be n lasting thing of
beauty for the customer nor a producer of joy for the plater, who
is ustially ashained to admit it 1% the product of his labor, six
months after a sale.

Nickel ohitions, now 1 )·ing composed of doill,le and single
salts with various additional agents, such as buracie acid, citric
acid, niagnesin, aninioiiium chloride and other iiigredients, each
haring a specint purpose for certain lines of work enables the
plater to emplor a larger rallge of idea than w:12 pei-iiii:+ible iii
the carly history t,f the art. \\'hile these chemical additions are
£,ftell fruitful of improved resulls, we strongly advise the plater
to fully inrestigate the effect which any addition niay produce
hefore he employs the chemical iii baths upoti which he is
devendent for his (tally output „l work. The actilition <,f so- .,n
chhiride is a common practice, as is ats<, the addition of
ammonium chloride. '1'hese agents not unly increase the elec-
trical conductivity of tile bath, but retard the forniation or
depusition of hydrugen on the enthoile, a result which is fre-
quently of vital importance. Soditi:11 chloride usually causes a
turbidness which is quite cliffieult to remove ami for deposits
upon iron or steel it is sometinies held rest)unsible for short-lived
coating, owing to it.% tendency to promote cori-cision. This, how-
ever, is seldom the case where heavy deposits are produced. We
believe the double yalt is less popular ainoing platers than for-
merly, and possibly justly so, as the 11:Seless, though harmless,
accumulation of inert salts impress the studious plater nega-
tively. The double salt also produces less effect upati the anode
than the more highly concentrated salts, consequently the solu-
lion efficiency is less.

In order to niaintain a coii;tant 11ietallic strength the colvent
properties of the bath must be high, also, as maiiy readers know,
the :lietallic erniteriti of n Ii#,tible sulphate solution does not
exceed 2 ounces pei- gall,-,11 at ordinary temperature, which is not



sufficient to produce a heavy coating iii a reasonable length of
tillie.

The formation of the basic salls of nickel :ire often retarded
by the addilion of borarie acid :111(1 the precipitation of iron.
prevented, tu a great extent, by the addition of eitric acid. These
agents serve :11:40 to prevent the formation of a green precipitate
caused bv ammonia in alkaline solutions. We actrocate the use
c.f sulphate of nickel when repleui*hing nickel solutions which
are low in inetal, as an exces: of ammonin is thus avoided; also
n·e believe that the addition of :11111114,1iia requires special judg-
ment on the part of the plater.

is stated before, the aiincle ettieiency is iiiereased by acid
reactions iii the bath, and this is ampl.y proven by the rapid
nicket sollitionK lit)w in use. Very few iiicket Sohitions will
show ati efficiency of 95 per cent., but the. cost of maintenance
is equally as great as if such were the c:uie.

\\'e firmly believe that olie of the greatest faults of the plater
whi, has (lifticulty with hix nickel 1,+Iths 1% his utter unconcern
or disregard of the ifiel,illi· Maturatioti of the solutions. To a
gi·cat extent this slicintil come from the :inode, and yet, with the
scanty anode surface employed by many. such is an impossi-
bility. Theii an equal distribution of anodes on the three posi-
the rods i.,f a {loulite tatik (71111<)l effect an even or uniform
deposit upon the cathode, because the distriblition of inetallie
is les; between the reitter row of :inodes and the enthode
than would be the ca.e if the center row of anocles numbered
at least cille-third m re than tile  liter row. Narrow allodes

make this quite possible: in fact, in actual practice an eight-foot
tank will Recommodate thirtv-five anodes iii the renter, and with
tr,- 2.4 to tnenty-five 011 each of the outer rods the deposits
will lie more nitiform :,11{1 the 111etaltic strellgth of the bath more
stable and minor troubles less frequent.

The purity of the :211, des is frequently taken for granted,
especially by those nlinse depositv are 1,9 the fifteen or thirty-
minute variety, and whose anoiles s metinies remain iii use for·
from three to fire years, Init wheit heavier depri€its are obtained
and anodes are ('4111411]ned in a few months, the plater 6 perhaps
keetier· to detect any inferic,rity which he might otherwise over-
look.

Li,pper :ind iron he may well regard as inipitritics of a positive
detrinient to his deposits. 111 acid sollitions the iron may be
deposited with the nickle, while in alkaline solutions the iron
separates as a bagie oxide of iran, and setlles at the bottom of
the tank, covering the atiodes with a bulky slinie, and as the
accumulation inereases the bath becomes more or less foul with
ftc,ating partieles of the oxide, which is of a very light and bulky
nature. These conditions are particularly m.iticeal>le wheti the
bath is weak iii nietal, and the solittioii may be cleared by a
liberal addition of nickel sulphate iii the solution. The quality



and quantily of anoiles is really of tri-eat inwortatice, and we
camult under.latid why it is nee·essary to ilse anoiles containing
10 or 13 per ceiit. iron (for which the employer pays from 45 to
50 rent. per pound) when 08 per cent. pure an de. are obtainable.
\Vith the voltage used in the ordinary shop the 98 per cent.
atiocle wazild mean a great economy.

*T'recident Ti,rint„ P,ranch.

It is lo he nnticed with pleasure that the A. E. S. k growing fast.
Two new branches have come within the fold dizi-ing the past four
month.. Keep the good work g<,ing.

A man'+ honie is where his heart is. .\ man': heart is wliere his
work lies

1)0 not forget that there are more QI:\Ieri<RLY RE\'Il:ws to follow
this issue and that articles will be necessary for the publication of
Sanle. U'rite one lip and let your precident have it. Doti't sav "1
cant" That is not a good .\. E. S. spirit Just say. ']11 try." Give
the liditorial Staff the infin·maticni ami theY will produce the article.
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Resistance and Electrolysys
D..1, LISCOMB'

Members of the 1)etruit liraliell of the \Iliericall Electro-platers'
Society :

It giveh mc great pleagire to appear before thi> brailch Loilight.
There are several reason. why this is so : first. becatihe of the op-
portlmity to meet you and grasp you by the hand as a plater and
become acquainted with a tists, of wlinni 1 have heard much, though
1 liave seen but few of you before,

Many years ago 1 11*ed to dream aliout how nice it would be if
there was an association of plalen-and 11(,u· it is here. And Kince it
is here ] feel it i, up to me to put :1 41(nilder to the wheel and help
i)11%11 the Association up where it belougs. Although not actively
engaged in the plating profre,sion or trade, if you please I believe
with Al r. Ilawkins that "once n plater, always a plater." and con-
sequently you find me where the platt·rs are 1110,t numerous.

A second reason fiji· accepting your kind invitation-if a second
be necessai·v-is that 1 47(411(1 like to tell >011 something of what is
guing 011 iii sonic of the other branches of the Association that i
have visited very recentl-·. Al liiclianal)(ilis the members are so eli-
thusiaftic that they hold a nieeting every week and have inade
arrangements with a very able chemist to give them ilistruction>
every meeting. The St. Louis 1 tranch was organized in December.
]t was my plca>iii·e to be their tempol·ary chairniall oil that occa>irm.
At present that bralich has iii the neighborhood of twent>·-four
hustling members. Iii Chicago the niember>hip is collstalitly growing
and has now passed the ninely mark.

i third reason for accepting v zir 11,11111,11. is liceatise the .\. F.. S
is getting to be a habit with me. Mut all of thi, ic by the way.
Tonight let tls Con>icler "Resistance."

"RES[ST.\NCI·.'.

Iii this paper 110 attempt lia: been 111:ute to tell a connected story
of the volt ampere mid resistance, it being my de>ire to point out
some of the troublex that prevail iii the plating roon, 011 acconint of
high reskance, ati<1 +11)11!v a 3)*sible remedy. Manv of voti mav
have had similar trinibles arising from ati ciitirch· clifferent .iniree.

There are some who believe that a high voltage £13·11:,1,10 is ill'reh-
Hary [ 1- orclinary still alid mechanical plating. .\+ a niatter of fact
it is indeed a rare ocr:,4011 that more than five volts k required if a
close watch i. kept on the resistance of the equil)111,111.

\ good thing la, 1-emember is that for j·,111: to overcome resistalice
we imist pay clear.

What is resihiance?



A homely answer to the question illight be (li·awn froni that limg
glary .41·eal< of ice  11 the sidewalk over which the kids love to) slide.
Hy first taking a running .tart they dicle to the end with very little
effort or v linge, Now C inies a (Ii.gruntled imiler of the sidewalk
with a i>ticket  f ashe< :ind sprinkles theni on the Ji(ling place. Back
come the kids after €11,)01 f 1- 111,31-e fllil, hut ther Illeet with Uhat)
Cill,lers yort nill hay. 1'1-tie. for voii, bill tlie rinder> offer a resist-
alice thal letal·(14 the slider, i f he :lides bi the end he must uqc
more fi,i·re. 11- the cinder., or reqi<tance, i.9 ..iifticient the kid.4 cease
to Ilow or slide al)11% the ice.

Iii dirt aild ..111,-ill wirch ive find the cilitlerf of  111· plating circuit.
hi electrical work the 1 )1-e»tire i> called Potelitial.
The {liffri·enec of pres.ure betnern Mir two points is called "dif-

ferellee of potential" aild i. produced bv the (b namo, or other solirec
(if clectricity.

TIiis force is Called Electro Motive Force (the force that moves
eli·ctricity) and A i-cpi-esented by E.M.F,

There ih a P.|). bet\\'rell the poles :wid is equal to tile lt.AT.F. of
the source of tile rill-rent.

U soon a. the machitie is used to procitice elin-ent its ]CM.F, is
still the :ame, but the 1).11 betweell its i)(,Icq is 11{nv le·.46, and i: that
part of the E.M.F. which i.% used t,, ove]·come the resistance of the
external circilit. which ill :1 plating i·oom would he the dynanio, litic.
1·Ilenstat. Comwctioll:. soltition, etc.

The \'ott i. the imit of E. M.F, alld i: Iii:cwise the imit of P.D. and
may be fletined as that R. 11.17. which produces the litlit of ctirrent
Hhe Ampere) iii the imit of re. i>tance (the C)]lill). The ()11111-the
unit of resistance, is that resi>tance through which an 14.Al.F. ib
spent ninintaining a current of (,tic ampel·e.

1 13 re«lance i< memit the oppositi 11  11-erect by stil);tances to the'
pa.>sal:· of clectrieitv. It var·ics very considerably iii difierent
9 1)41:111 (·(·%

Copper and 4lver offer the lea.st resistance. The reii>tance of a
111% solution of stilphtiric acid A about one millic)11 tinie> that of
silver. while pure water ha. a re>i>lance of about one ami a-half
million times that of !(IN, still)!]uric acid.

Professor c )11111 in 18·21 slioued that if betweem miy two points on
a conductor the voltage be varied the current varies iii the same n 1;111-

ner. That is, twice the voltage produces twice the current, or, re-
dtieiiig tlie voltage likewise redlices the eurrent iii the circuit, pro-
vided the external resistance remams e<nistant.

The plater makes use of this law every day iii the plating room,
ipei-liaps without knowing it.

That you may get some idea a. to the size of an C )lim of resigtance
let us do a few little examples iii arithemtic.
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Five volt4 will fin-ce 5 amperes thi·ough (me (-)11111 resistance. As
our dynamo has unly 5 volts. it is manifest that if ne get the rated
ampcir capacitv out of the liiachine. the total resistance must be less
than une ()11111. lf we are to 11>,2 ll)00 amperes then the total resis-
tance mu,t not exceed .005 C )11111 ; this bears the quie relation to
one Ohm thal tive pennies (locK to ten dollars.

I.et 115; >ee how this works iii a large >olittion.
The higher the ampere at 3 volts the smaller will be this fraction

of ohm resistance.

You have a source of current at say .3 volts, a plating tank and a
rlien>tat. .\ batch of work is placed in the tatik: experience Iiits
taught you that you get the best restilb with the rlieost;it level- placed
iii a certain position. iii the case of a nickel bath the position of the
rheostat lever is correct when Ute violtmeter reads, say 20 volts.
That is. you have varied the resistatice of the rheostat until the
proper amount of current Ilow> for that particular load.

The re*stalice of a plating circuit i.4 constantly changitit'. and hy
studying the reading of the volinicter and animeter you will he able
through this eliange to fig·tire to some extent what M the condilion iii
your plating bath.

For instance. rou have a cyanide  f copper .soltition. \ load of
work is placed therein iii the morning. the rheostat N set properly.
the vollmeter reads ·20 volts, the ammeter shows 100 amperes Ilow-
ing. Little change will be 11,ilieed during the first batch. 1 f the bath
M in good -011(lition each succeeding batch may .blinw the same
figures. 1)111 if the bath i.s deficient iii eyanicle. the ampere reading
begins to fall and this may contilitic Until 71111()st lin elli-lent at all i<
pa»ing. This is because the an des have been coating over with a
nonaniducting film of liigh resistalice. This acts as ati izisulator
and .shuts off the current wholly or partially. \·Vhal this resisting
film may amount to ill (111110, or units of resistance, can be calculated
by C )11111's law, which is, C. 4 - and works about like this:

R

Volts = 5
Current = lilli

Dividing 3 by ll Hi we find (.01 1 five hundredths of nile 011111.

it the und of several batches, the rheostat atid other elements of
tile circilit remaillillg the hiline. we firul thal the amperes have fallen
from 100 to -2.3. Again we have 3 volts. This we divide hy -25, and
we learn that the re,istatice lia, hecil iliere:,Ne·11 to -2/10 of aii nhm.
which indicate that the bath lized. 11101-r crailide to dissolve the iii-
,ulating film a. it forms.

\Vhile die current 1114 been falling the voltage seemingly has heiii
inereahing an,1 mar fliiallv sh w at .5. This oftelitime. le:1(15 the 11 Il-
illf„1-mccl plater to believe tliat he requires a niachine of higher
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voltage, which of cours, A erl·oneous. '1'lie bath need, cori·ecting.
not the dvnamo,

There are other war·: iii which the resistance of the circuit is iii-
crea.ed so gractially that it i. not noticed. Pniliably the most roni-
111(,11 is f und in plating 171{,111% where nickel plating is {lone and where
ther believe that eleanine nickel anocle, is a sin, or at least hard work,
\110(les left hanging for :everal months without cleaning the rods

slid hool<% aer·11111111:ate dist and salts. which, when dry increase the
resistatice of the eli·cuit with a consequence decrease of the amperes
11(11\ ing, mid lellgthen the time' 11(ce.,Sary to depo<it a coat of metal of
the required thicknes>.

tgain this resistance hops up iii anntlier very cominon form tliat
has piii many a 64,0,1 dynamo iii bad, amd that is the belief that any
hize of wire or rod will do for comiciting the generator to the tank.

I low inally times have p,u seen a large dyllamo of say 100
amperes, connected tip with a half-inch copper wire, or maybe brass
n,d or tube. Of course Viti cannot put that 100 amperes into the
tank down at the far end of ille 1-t)(3111. Of Com-be the Obviotls <olu-
tion of the problein is to Spred up the drnamo to a voltage the maker
never inten,led it to run at, with die re:1111 that it gi·is hot and
Imrit: (Fit.

The next machine thal comes On the job is a ten-volt and voii
comniclice all over agam.

Main· of these problem> caii he solved by a proper application of
C }11]11'4 i.aw. which ic, that the cur-ent i.% equal to the voltage (livided
by the resi.tance. Get this resigtance fellow backed up into a corner
and >ear-11 him. frick him. rub him down with sandpiper-or any
other war eliminate the rabial. 1 Ic is expensive to have around, he
is alwaYs sneaking iii \dien p,iii- back is turned.

\ tank Nx:ix:; feet properl· equipped with ail de. 011 each hicli·
i; f the tank would have an active Hill·face of al)(1111 -U) .square feet.
\ Cathode N placed iii position m the center of the tank and repre-

.ent. a >111·face equal t,  the :mode.
1 zitic viltition fit]. the tank : a flow of ·20 amperes pcl- Squarl

f  t iof catli de >lirfrice. in- a total  f h,)11 :11111>cres i required. chir
i-Ile,>.tat ic >ct to permit this ami,unt of cill-1-ent to pa.hs. With an
14.11.12. of .5 nilts. the re.,i,talice of the >vstem of conductors, which
of cour:e inchided the drnaino. Hne wire rlici>.tal.. mindes. 4(11ution
aild :111 e nnections, would be a tritle more than 6/10 0 of an ohm.
If C )linG l.aw thell is ti-tle, the (1\11:11111) of 5 volt E and 1000 amperes
capacitv miist have a re.istatice of .(10.1 i,]1111.. 1,11,·imr .(H)1 011111. a
the reqi,stance of the amides and gollition. (;i·ant that these are

adequate to the task and ign,)1-0 them in tile calculation, except where
ther mlist be c, insidered, alld hav tliat the 1-CHi,tallce of that v hime
of sohition is .001 01]m.
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The eathode divides the #,ilution in the illiddle and imist occupy
this 11,ition. c )therwise. the side of the eathode that has approarlied
the anixle will receive a delix)it heavier iii proportion to tile (listalice
traveled toward the an,ide. Reducing this distance between electi·oile
clecreases the resistance· alid permith a greater ill>w of current, while
on the other hide of the cathode the distance between the electrode has
inereaect and rethices the Ilow of current: therefore the aniount of
metal depogited 011 1!iat side of the electrode.

This reduction of resistance i, the rea>011 why poillts or parts of
work burn when hanging neal- the an,)(le,

U·'e have seen liat in this bath as art-anged there is a resist:mee
of .001 ohm , our voltage is i My application of C )11111's J,aw we
dienver that this solution has a carryin,g capacity of -,000 amperes,
of coune Still aiii?cre> 1. all we watit lo tir.

Now let b >tari to fill this lank with rack>. each of which contains

10 square feet of surface to plate, and each recilliring ·200 amperes
to bield a proper coat of metal in a given time. it ix (>11!y ttiltill·at
to Sit)1)lise that when inic rack k hung in the solution, ·2(HI :11111,eres
will immediatelv begin to 11;1%: 1,111 111)(111 reading the ammeter we
ili>cover that instead of ·200 amperes there are lic)(1 mlipere.4, or even
more. providing the racks mul coutact points are stifficient to carry it.
You will receive a further surprive when the hee€,11(1 rack i. im-
merced, as the ammeter reading u ill ilierease (nity 30 nr 45 amperes
and still he considerably more than hrilf the amount intended for
the full load.

\1'lien the la>t rack i> iii place the increa:e iii the ampere reacting
is but ·25, making the total 84(HI. From this. then, it might be sup-
posed that the current acting on the several racks wa. (1110 for No. 1,
15Ii for No. ·2. 15 for No. :t aml ·25 for No. -1. '1'his is 1144 true,
however, a< the lines of force have been Araightening as the racks
were put iii place: thai is to gay, that (111 account of the low rehis-
tance much of the current came from the far end of the tank, a por-
tion coming fiill-y bix feet to the fir4 rack,

] am assuming that the rlien>tai or external re.Kistance lias not
been changed.

There are other thitigs 11:11,1)ening while this is going 011. hi prac-
ike, the lower strata uf the scihitit>11 ih beeomill, delise While the
upper .trata i, impoveri:hed-as a con.equence more metal i.< de-
posited at the bottom thall at the top atid ftirliislies n v:ilict ren.rni
why a solittion 41(1111(1 be fi·equently stirred when licing worked with
licav· current.

IthECTR{,1, SIS.

When a current ix passed through a «ution of a liletallic Salt,
decompoNition occurs, irith the precipitation of metal. Thi. decom-
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position is called Electr )1>·Si,. The solution decomposed is called the
Eleetrolyte. 14.lectrolysis i, attended by the formation of two prim-
arr products called limi. Iii electrolysib these ions move iii (lefinite
directions. Those moving toward tlie anode. are called anions,
while thrice traveling toward the cathode are know·11 as cathions. As
soon as they reach the electrodes ther become changed.

lons are vaid to be the aloni>, or grotips of atotih. C )n reaching
the electi- de> the enthic,11€ are <tepogitict. Iii >nine >.)lutiotis they do
not roniai,1 (1'1)4 Igited beratise of the nature of the ball  For ex-
ample, a evamide of copper solution al)101-enth· will not deposit cop-
per herati>e of the· mi·ge aminint i f fi-ce er:iii(le present. .Ah a
matter of· fact the metal is depo#ted, but the >mall particles are im-
mediatch redissolved. .\11 apparent paraclux is f und iii a copper
willition thal c )lit:iii™ 40 1111161 C\;Illide that it wiN mit (le·po.it izietal
at ordinarr tempel·attire. but 011 heatinc the bath to 150 to ·21){) de-
gi-ccs a line (le·po>it is obtaine(I.

\11(,cics are viltible or inhollible. 1\hile agaill ther inav be  nil,
partiallv ,soliible : an an de to give the licst results sliould be fi·cely
soluble. 11 w )111(1 then 1-cl)lacc the metal withdrawn from the s 111-
tion at the cathode. Mut iii practice it i. heldom that we limt htiell an
an,xle. For 11™tance. i f a nickel anode b hard. it (loeb not (li.%%(ilve
ti-eel\·. with the re.lilt [hal 1,·ce !111,41 1-('Sort to the· 11.C of carbonate ol
nic|:el air aqua aminonia to nelitralize the Bulphilric acid set free at
the cath de. Iii a zinc solution the an de i. viluble· in this acM and
cor-ects it%elf.

Urain, ullen ali a11()iIi is unh· pill·ltv 4,)1111110 oxygen ga, is evolved.
'Phi> to willie extent elingh to till an de and aick in setting up a eur-
1-elit ill ,>pposition to the lilaill Clll-rent mid A Called a c imler E.M.F„
as it coulitcract. a part of the direct E.M.[7.: it ean be classed a>
resi.tance. This oxygen gas is very 11(,ticeable when rolled ilickel
£ used a. ati :inotie.

This e unter E.M.F. imit be talkert int,  con.4deration when cal-
ctilating the amomit of metal depo.ited iii a given time on a given
surface hy the electro-chemical equivalenti Thiq enimier 17,.11.12.
being iltle 10) adhering ga>es, 60011 1)as.Aes ,>17 when the gas rises and
leaves the electrodes.

hi a storage hatton' {Ili,% Colmter E,,11.1". &1111, )ilnt+ to more thail
two volts.

\ good voltineter will .how the valtic· of the Ditiliter It.M,F. whell
the 1-lic:(14tat has been opened, while the work N still iii the hath.

There are times when ills<)1111)10 IL,1(,cle< are cleKirable. A ca<· iii
poillt i> in electric elealling.

\ few w,ink ,)11 electric Cle;ming mar lint be amiq at thi: time.
:71111(judi in a prerious paper presented al Chieago ]11·anch this >111}-
iect a< treated at sonic length and is a matter of record in th<



RE\·Ii.w. Of late years many clectrie cleaning compounds have been
placed on the mai-ket and are living pushed very hard : sinne have
nierit, others yield much profit :111(1 keep the trinible niall 1)1147- 1111-
doing bad jobs.

\s to which is the proper direetion to run the current it imy be
said that there is no proper direction, as une line of work seems lo
require the reverse etirrent while in all(,ther line the ilirect eurrelit
gives the best restilts. C )lie electric cleaner Comp:my recommends the
rever>e cut-rents, but in a try-i,tit it was found that or<linary finger
11121-ks could not be 1-emoved. Ity changing the directic}114 of the
current to direct the niarks disappeared. While ordinary iron ca<t-
ings were corroded by the reverse. they were not attacked by the
clirect.

\9 to what ami which is tlic be.At electric cleanci· siiAire· to >ay that
the alkali sollition that offers the least resictanci· to the electric itir-

rent and permits tile maximum amount of curt-ent to pa>s with Lhe
minimum voltage of E.M.F. 1% sm·e to give the mot economical
reults. In electric cleal,ing the ulinte proress (le],end, upon the
mechanical action of the gases, 11\·(lrogen and nxygen. 011 the 4111·face
to be cleaned, and not 111)(>11 the :111<:ili which cloe. 11 1 falicinifv thi
illilieral oil or greases used in the nialillfacture of tlic ill-ticle.> Lo be
clenized. Since le,< than tw,) volts A lircessary to decompoie water
aiid generate thehe gases it ii lilanifest that more than this aini,unt
is >upei-fluoti.4. From this yoti can see that if the electric eleanine
C,)]111)(ill11(1 requires 111 3-011% to make it pet-form 111:lt Fillietion. it i.
high time that it is flisearded and another initalled that will nork
at le:.4. The most c mninti cri-or k made. however. iii equipping the
outfit with a small wire.

These are a few of tile diffictilties enonmtercd in a 1>lating room.
As shown, many can 11: overcome by reducing the resi>lance.

*Read heforr thic Deli·oil Brill,Ch. Mill'Ch 2,2,*1, 1!)1 :, br F. I. 1,1,0 „1111,
Asociate Member of Chieng,) 1'>ranch.

l ie thal know: not mid know> 11,11 th:it he kninvi 8 1. he i: a fool-*lin 11 him

Ile· th.·d know. 11('t Mid knows iii,it he kiinw. lint. lic i. 4,111)le-tearli 111111.

lie llint know. :ind know. mit th:it he knou.. he i. a.leep-rouse him
Chit lie that knows and 1<111>WN tlial he know.. he i: uir-f,„11, u him.

-l'£·r.,·mli .4,n·um.
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Cold Galvanizing

11.41<1, 11,i'K]·,MODIC

TT·l\] NG had 0,11.iclei·able experience in electro-galvanizing on
11 cast iron, nialleable iron and hot rolled steel stampings, with
very good re>illi, 1 will <11(leavor to relate ill a general way my
method. of success and hope that it will reach vime one who inay
derive .,ine benefit from the Hame.

C hie of the most importatit things to be considered is iii the clean-
ing of the articles to be plated. I laving a claily oiltput of inally hull-
lired 1)(71111(1+ I found it almost impossible to keep help Satihlied owing
to tile aniount of nitrie acid we were lising: it was 111) to me to fluid
other mean> of cleaning.

C )11 cast and mallealle inm Cahtings | 1-emove ,Scale and sand by
sand blasting iii a horizinital 1111111,ling barrel. Iii thic way we ob-
tained a much cleaner surface than with tile acid clip or even with
the ,>cratch brush.

Xly steel stamping:, are placed iii a water lumbling barrel to which
is whled aliont five p -ds  f No. 60 emery, aiid tumbled for about
one liall--hom· or longer if necessary. They are then rmi 1111<)11611
an electric cleaner to which is added just enotigh carbonate of copper
to produce a light copper film, thus insuring a perfectly cle·an stirface
liefore enteri,ig the galvanizing bath. The emery call be saved by
nicatic of a catch hasin placed below the opening of the tumbling
barrel and u.sed several times. To insure durabilitn it is necessary
to del}(,Kit zinC equal to one-lialf ounce per square foot of surf:ice
expor<! to the action of the electric clirretit.

For ca.tings [ use a solution composed of the foHowing:
Zinc slilliliate............ 156 11()tinds
Sal ammoniae ........... A ounces

Sulplitirie acid..,........ 1 „i„ices
Uiter ................ 1 69111(111

*S in my Case it ft-equently happenh that the manufacturers desire
to hend sheet >teel after gah·ailizing, this require> a very citictile ad-
lie«ve coating. 14· thi. kind of work I run a soltition as follows:

Zi,ic suli>hate.............. 2 pounds
Sal ammoniae ............. 2 ounces

Sulphuric acid..,........,, 1 ounce

\\-ater .................... 1 gaHon

C hring to tile hniall quaritity of Atil)1121rie acid used ill thih .Millition,
I prefer ti, remove the ati,>des once a day mid take off the scale
which adheres verv closelv.
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For tumbling barrel work stich as lock parts, screws, bolts. etc.,

I use a solution of the following:
Zine 1111>liate............ ?34 11<11711(1:4
Sal ammomar ............ 6 ounech

Sulphuric acid........... 4 ounces
Water ....,......,,.....1 gall,111

1 have used the above 4(,hition. alid mettioils f r mally mc,tiths and
have liever ciiconntered but vcrv few mitior truitililes. .\11 tank, are

coimected to a five v,ilt generator.
'Read befine Chicaqi> Branch, July lith, 1911

Why?

J. C. D.N'i·:ri,(}R'I'

.\\'14 heard the reniark "Why. the .\. 14. S. i. a *11111'ly Iii>useorganization." Am willi1121, i conce<le thait neai-13 711 the stipply
houses are represented. And why shoul<lift they be ? \Vho has
d ite a fractional part as much for tile platers all over the con,]try
a> these same .111>ply lic}11,2 men? \\'11  i, it now that 14 boosting
this organization in new territory? Did you writc them for iii-
frn-mation a. ti, a job i,1- a sc,liition Init what they were right,>11 the
job? Did you ever have any of tlic·ni tell you a cheaper or better
way to (10 nliat you were doing?

the wriler i. fire to confess tlial if it had not licen for the·>r

supply house men as Liscom . I laii,j sten. Chase. 1.. I ic,inmedie·u.
Sliter, Garlord and iii:amy {,thers. the writt·r \\·(3111(1 pr,dbably 11ever
have been the succe. sful plater flint he 6, at least financially. 1 11 the
paft when 1 04 up again.41 11 1 \\·(mld go tin a brother plater. I le
wotild put , 11 a itii>erior air aticl c\11ialii. I le clid init know what he
was explailling 1,11 he wotild explain just the same. Then I 'd go
back and put in a little of this or a little of that, look wise arid bluff
it Out unti] 21 :111)1)13' house man wont,1 colili· along. llc 1\(1111(111't
take mc iii a dark corncr and ay '1 1 i.t !" 11111 w<,111,1 ti·11 ine the great
sect-et iii>·>tery. "Why iii>t add a little £3 aiiide"' or >nmething equally
as simple, ami 1111· troubles were entled.

Now, since the A. 14. S. ha come into existence we have come off

our high horse. we are getting togellier, we have heart to heart talks,
and find cilit that none of 114 knew as much ag we tried to make even

ourselves believe. Now we have a better understanding not Ainly of
ourselves but of our fellow plater:.

As to the stipply Ii,nise men. the liiclialiapolis lii·:ixich will al\\·ays
welcome them with „pen arm> and a e·07\ chair right up m the frimt.

0['re·sident  f Ii]{li:Limp lis Branch A. E. S.
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Fire Gilding

.1.11 1 N ] 7. 1-[.\RTNET*

A I.T[ 1( )l:(11 I ancient, this process is iii use in a iminber of places
at the present time, but. like everything else, it has advanced,

imtil now the gilder, insteacl iii conwleting a few dozen pieech of
nork a day. e lintq hi.4 1-c.tilts iii gro» lot>. hi some branches of
the tra(le this process could hardly be diyx·libed with, ab, for instance,
where small pieres of work are la be gilded in large quantitics and it
i.q neces>an· 6, have a good deposit. A. the coht of piercing. wireing
and the time it :unild require to plate them ill the regular plating
bath would be too great iii proportion to the small amount it would
be pos,ible to turn out, fire gilding is the preferred niethod.

Fire gilding, ah the nami· illil)lie<, is ace )1111 lihlied with the aid of
a furnace built especiall\- 61!· this ])111-1>ove. The latter 11,>111(1 have a
rast inni cylinder set about 18 iticliex above the fire, rumling from
the frotit to the back of the funiace, which is about ,;14 ft. long.
Conneeted to the rear end of the cylinder i.s an 8-inch pipe which runs
to a larger staci<, idlich, iii ttlrll, ;134ce'luis through the roof This
stnel: 41,„ild rise at least m feet above the roof. I f the gililing is
done iii a low building the stack sliould rise above the %111-rounding
imildings. even though Knine of them are of greater height, af the
iumes frimi the merellry are very mwi·ir,tls,

The first operation necessary is to make the amalgani, which is
d ne in tile following manner:

Finc gold i, generally ilhed, -111 111) ill .mall piece., and put into
a receptacle that will stand the heat: a 1,1111111)ers' ladle will answer
very well for tlii: lizirpoe. '1'0 tlik gold is added the quid:Kilver,
which E thell put in the fire. TIii> 410ul,11,0 done when there is a
good draft, ill order that the nierelin· ftimes will not be itihated, It
should be kept >tirred gently with an iron 1-0(1, bent iii the shape of a
poker. \\"hen the wild i> dissolved it sliould be removed and poured
into a dish that has heen two-third, filled with clear cold water, and
slic,111(1 111971 be washed cleaii. Il now resembles a thick white paste
„hich is putinachamoi> skin and :11¥ exces< of mercurv itieezed out.

In the gilding room there :lic zild be two stoneuare iars set 111) iii
tile same nianner as lumbling 11:irrels, at an arittle of al,out -13°, '1'liese
I will 6111 Harret No. 1 and Barrel No, 2.

The gidler tion· takes a batch of work mid after potaliing and
dipping it clean and free fi- m grease, puts it iii barrel No. 1 and
2,1(1% home clean lint watt'r. lie now puts iii a viiall portion of
Quick Water or |Une Dip, a< it is called. Thi, 1,111¢ d* i> made up
iii the following nmniter: I 'lit tuo Ilitid ounce·+ of quicksilver iii six
quarts of nitric acid and let htand 1111191 mercurr it all tal<en tip.
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Two oilliers of {Ilis |luid #(1(led to fourteell ounces of water will give
the work a slight film of merrilry. Now· add the atil:ilgam which has
heell ground 111) in a mortar with enough quirksilver to cover the
work that i.:, ctioligh quick.ilver to spread over the work while il is
rolling ; one ounce of quick:ilver will cover four or five gross of
small work, het the work roll for alintit ten niimites mid wash
off tlioroughly,

The work is now init into a caor (abotit H iliches in diameter byb

12 inelies long ) having a rod rinti tlinitigh the center, and extending
out about three feet at one end. Thib end is bent in the shape of a
crank so that the operator -an keep the rage turning while it i> iii tlie
fire. The ca,ge should be pei-forated m as to allow the mercury to
pass from the work aml on thi·otigh tile stack

When the mei-cury lias heen i,unwil  jT. the 64)1<1 remains on the
work, whicli is now taken out :int :illowed t,> cooL The work now
has a verv dark brown color. \Flien cool the work is put iii barrel
No. ·2 and hot water added. C ),le (milce of *1111)lint·ir acid is now
poured in. this acting as a pickel to lake off the simit left from the
fir€t operation. This is then washed off thoroughly atial quirk-water
added until work becomeh eleal- and white, when it is washed off

with clean cold water and again put in the fire. As the work gradu-
ally gets hot the nwreury passes off leaving a nice gold cohir.

The reason tht· writer tises two 1):irreis i> this: After barrel No. 1

has bcrii tised any letigth of time it begins to crack and ehip  n tile
inside, and the mercury from the first operation gets into the cavity
and comes init „11 the work (1111-ing the secon,1 operation. '['his imust
be avoided, as the work cloes not get encitigh licat on the secolid
operation to take it off. A separate 1,(it for eacti of the two opera-
tions is therefor necessary.

The writer has been tising this 131·OceMs for Kilding every day, iii)-
taining good 1-chills both iii regard to quatility aud quality.

* Member of Newark Iti·:nich

lt is our intention ti> 1)111)lish the pictures of the officers of lite
different branches in the later issiles of the Qu.,R'rl:iTA' 141.'11<W.
Any branch desil-ing tile pictill-cs of their  meers and willing to stand
the ext>ense of having cuts made, kiliclly e )1111111111icate with the
(,fficers.
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Some Thoughts

1)14. Al:R.\11.\&1 TI<SS[.1·.R:

A .TI IL)CGI I there have beell Ilt,111]reds of articles and treatises

written on the >iiI}jeet of the elietilictry· of electro-plating, it is
a pity how few is the number of practical guides in the hand.i of the
plitter. TOO muell lias been said ami loo little Ims 1,·cii clone, for the.
reasuii thal ill manv cases there really is a lack of knowledge of tile
fir>t principles of chemigtry as well as the 1-11(linients of electro-
chen iistry

It would be rank injustice to lay everything to the plater, for he is
not the 0111' one 1,0 blame for these unsatihfactory conditions. lii

lilam e:i,>CS, he .tai·ts in the %11 p as a sman boy, who uork hard for
long hourt until he reaches the 11(1.ili,)11 Of aistant forenmn. In
this station he al:o lal j 1-4 hard and long imtil he becomes foreman
plater. Many platers have put iii the lx·st half of life working into
the night, with lic, (11)1)(irtimities for reading a magazine-no time to
edhicate themselves : aud very often they have eagerly desired know-
ledge and sperial trizining :71(11ig the line af their profession. So it
11:1)1>en> that all the plater knon·, is the instruction lic has received
from hix foremall and the information lie received from dealers and
other >imilai- sources.

We must ackrn,wledge the very sad fact that tile relations between
the plater mid the chemist are I-ar fi·om ideal, and the absence of
proper co-operation in inatiy instance< keeps the plater down to the
heliless level upon which he stood years ago. \Vhen he has troulle
with his viltitions-if they .bpoil or work improperly. he cannot tell
whether he is at fault or whether the material used was defective,

mid often he lia.+ to thi·ow away his solutions because of his inability
to remedy them : and this-the easting away of material that has
done no work of course increases expenses. [fa chemist is called
iii lie has to go the long way around iii searching for the seat of the
trouble, owing to the simple reason that he lias not been sufficiently
informed as to how solutions act. On the other hand, practically
everywhere there exists gross carclessness among platers iii the
proper use of electrical iiistruments-tize voltmeter and the am-
meter-as well as in keeping the plating rooms in the best condition.

Thic does imt meall that the plater should be a college graduate,

or liecessarily an expert chemist or eleetrician : but he ought to get
enough taboratory training Lo equip hiniself witli a (21111111-ehelisive
knowledge of the eleinentarr chemiqlry of his special field, iii order
thal lie may have a clear idea of the elicinical processes of his baths
and of the electrical phenomena which take plaec in his tanks. IIe
sliould familiarize himself with all of the special electro-chemical
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lei·1114 iii<1 tlieir meanings: he·41 zild know the 6,1-mula of 711 the
sul)tances used in electrc)-plating-for Gtherwihe he eannot have a
clear understanding of the reactions and the equations. '1'lie Sittil
and $111™lance of the niatter is thal lie 41111)1· intift not be a illere
mixer o[ stuff and all kinds of advertised glts, cleaners, cte.

Every plater %11<nild possess, at the expelise of his employer, a copy
of George Langbelii's "Complete '1'reatise 011 the Electro Deposition
i >f Metals." alid he %110111,1 have facilities 1, i·,mduel his owii expel-i
inelital research ailll 41(411(1 11(31[1 it Ilif (Illty to eli,sely follow· up al,
illvelltioils, i]111)17 ivi·ment< all(i <li<i·14'erieh al(ilig the line  f plating.

The plater MIlould 11(,1 consider the ellemist a mall fl· m "the <)1fice,"
Init a 1)1-ofessional fricint and hclp. The eliemist who i,)1110 the lilec-
tro-platers' Society shotild not keep quict all the tinle, 1,111 11111>t hear
in 111111,1 that he :lic)111<1 be of some use to its melliliers all(1 sh )111(1 en-

dcavor to read paper and give lectures directly connected with
electro-plating. "hi 1111ion there is .btreiigth," and the motto of this
Sticietv slicizil<1 1,e--a LY,n>.twint excli:711ge of i)111111011+ 1,11<1 i<leas 611(1
re,stills, iii laboratory ami in %1101)-iii %11(11-1, "an intelleettl11 get-
together.- The (111011 meeling >11 111(1 1 e the m rat aild iutellectiia!
baild betwee'11 all the niembers iII the Newark Branch, and also be-

tween this branch and other branches.

*Meinlier of New:trk Branch.

720 the A/embers of the .4. E. S..

It is my aim to, get familiar with the life of the platers iii the
ctifferent states, with thi· e :11clition. i :f work, average earnings and a
history of the plating plant, cle. |1 1% illw) very important to e.tal}-
liqh facts as to h w cach plant begail alid Ims gn,wn  1- fell. :11(1
tile reasons there,) f.

lAir instance. sonic oile illay have t:,1-led a ilickil or ropper plating
plant :ind it waq cillier a sllecess rir a faill11-0. \\.11,11 are the reas,)116 2
How do the manufacturers treat an<I appreciate the plater? \Vhnt
is the Bocial standing nf the plater in his comimmity?

'1'liis information is necessary for the article which is to be pill)-
lislied iii the December Q{TAR'['1:121,- Ri<vii<,v. I think all the platers
will try their best to help me  111 iii this work. This will lie or great
benefit to everybody concenied and will lie the fir..t step ill olir
statiftics. No lianies will be mentioned in tlies e stati.tics unless

desirecl.

I hope all the nwmliers of the A. E. S. will furnish nic with tliese
facts aild figtires as thev are necessary in all htiltihtical reports.

DR. A[dit,\11:\11 '1'1<ss],1:14,

282 Fourteentli Ave'ime,

Newark, N. J
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Determination of Gold and Silver in Cyanide
Solution

CHARLES PISKE, JR.

D'(JR G{11,1-

Meafure out accurately, with a pipette attached to a long rubber
lillic to prevent its being Hucked into the mouth, 5 ec of the solution.

\(1(1 10 le· concelltrated C. P. 31111,11111·ie Acid C HUS().)-care-
fully to avoid ymiterin,g, theti two grains of ():alic Acid, evaporate
until dense fumes of Sulphur Dioxide (SO.,) are evolved. Cool,
add 200 ec clistilled Hi) and inic gram 1 12(2().,boile, Filter on por-
eelaiti Couch crucible or filter paper, wash three times with boiling
140, then three times with N] 1,(11[ water S. G. ·26, to remove any
trace of Copper (}ralate or Silver, which may have precipitated with
the gold: then waili thoroughh- with 1*>iling H.I), until washings
give nu test for XIL,()11-iguite and weigh gold.

C.\Tri']..\1'1(IN.

5 ec amotmt taken-

grams precipitate
1 ec = = amount- 1 ec

,) Ce

1 gallon = 3,785.31 ec X aniount ! ec = grams per gallon
X .41:10 = Dwts. per gallon.

Ii'actoi·

NOTE.-]11 C:trN where solutiong are verv weak. i. r.. less th:in six dwts. of
gold ti, the gallril, or .6 of an c,nice of hilver to the gallon, a larger hample
.linizid be used-10 ec, or even 20 ec niay be necessary. this left to the dis-
cretion of the assayer

FoR SIT,VER-

Meastire out 5 ce solution into 400 ec beaker, add 10 ec concen-
trated C. P. I lydroclilorie Acid, boil until white precipitates of
silver chloride settles out, add ·21)0 ce distilled I [20, boil to coagulate
precipitate. het stand about two hours or until thoroughly cold :
filter <111 porcelain (2<>c>ch enicible or tared filter paper. Dry at 100°F.
iii air bath to constant weight (about one lintir) .

(.\LCULATION.

5 ce ainount taken

Restilt = grains Silver Chloride
.75275 Fact(>i- to convert Silver Chloride to Silver
grams precipitate X .0:3215 - ounces iii 1 ec

5 ec

,),itwi,·,i ec = 1 gal X ounces iii 1 ce= ounces per Kai.
*Associate Member of Newark Branch.
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Editorial

THE NEXT CON\'EN']11()N

 )RE than a year has swiftly passed hilice tile first coin·clitin11of our Society, and the <late of the KeeY,11(1 convetition is
dran ing lical·. So near iii fill·t 111:it the com·elition hhould be a live
topic :11 every meeting, ami it is perliaps unriecessary to remind the
members that it uill lie a very importalit event in the history of the ·
Society.

Chicago Branch is awaiting ill pieasalit :1111ici1):ation tile vi>it of
the rel>resentatives of its sister Brairhes, :111<1 is preparing to (1111>11-
Cate tile royal welcome and beautiful lic>spitality that the Mother
Branch extended to the delegates to New York last year.

It is time for the Itraliehes to elect their delegates and to
instruct theni :14 to their widie< iii any of the matters that the
Branches are interested iii haring brought before the convention.
There will no doubt be some *liggestions for -11:Liges in our  rescilt
laws. and niany new ideas for new laws will be advanced. More
rlclegates will  e present than were at the 1:1,1 convention, :111(1 more
opinions will be expressed, and as our present laws have been tried
for a year (,1- 111(,re. we now know how stlitable they are for our
need. and if :my weak pr)ints have heen miticed, the experience of
the paqi year will tell 11% how to Streligthell them.

The inwort:ince of being represemed by one or 111ore tlelegiles
Call not he 1(,0 stroligly impressed (in tile |tranch Societies. h is
the 0111>' ch:ince that the niembership has lo meet mid diccuss the
many thingK thal come up in the course of a year in a society that
has grown as rapidly as otirs haK. '1'0 give the Societi· a good start
for atiother year of prosperitv and progress u ill he one of the chief



dlities of the convention. aii<! this alone should be incentive enotigh
for everr member iii everv |tranch to 1,00>1 the convention and
insisl that hi> Bral]Cli he represented and represented strolig.

It is lime ilow 111:it tile Mr:illcheK th:il mar have ziew laws to
Siggeqt. or amendmenth to exibling lau·s to offer, to eet busy tin
their ideas :111(1 plit 1110111 in stlell shape that they mily go before the
convention in proper form, Ami send them :ilom: with a delegate
who can imt up a good ai·gument, for there 6 mithing that will stir
111} ilite]·e€t li!,e :1 44Mid :trirtmlelli, arld interest at lileeting: 6111(1 con-
relitic)11% 1110;mh ilitereq in our Society, and iliterest in our Society
111(all: 1 >roill-esA.

l'here ih little use to poiiit out the benefits that we have enjoyed
lier:tii<e of (Jitr mcilij,el-ihip. I f the Societ\' had (tolie nothing elhe.
it lia.i added dignitv to our profes,ion, and hi-oucht to (lic illterititiii
of the emplover tlie plater and the plater'.0 1 >17)1)lems, and tilt)>e two
thing> alone are worth everv effort ma,le ami every penny Vient to
promote tile Societr. It has 111 01113 111:zile tls hetter platers, litit
alin hetter men, for it has made 11€ friends, with a friendlv feeling;
for enell (illier. allit who ean :av that :01\·111{iventent tlial proinotes
fric™1414, ilors 114,1 mid to die sum total of human happiness, and
am·thing th:it promoles happilless 111:al,C. mell  clier.

So. brother plater, tret liti:· illitl her ti) it that vour braileh is
represented ill the Convelition. Hoost :111(1 111011 lionst Keme 111{)1·e.
Your off-leers are doing their best, amd. lieing your hei·vants, Will go
:lb far as you want them to. A Kend your delegates to the convell-
tion to tell what you want yolir omeers to do for another year. .\111
Come yoursel f, )14,1111 enjoy it and prolit by it, amrl until we :ill meet
ill Chicago I.(HIST 'i·Ill< CONVEN'floN. J. 14. H.
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St. Louis Banquet, January 24th, 1914

S 1 1.01 IS branch, A. E. S.. lic'1(1 their first banquet at the
Anierican .\,mex on Saturday, .lamian' 24111.

Eighty-011· (81 ) 111embers :111(1 their employers were present ;
it being one of the objects to eillighte'11 tlic manufacturers on the
real work and show theni (as we are from Missouri) that the bene-
lit.s received :tre nititiial.

I'lle 1111.stling abilitv of E..1. 1111>.ick, chail·man of committee,
was shown hv tile atteliclance. :111(1 after im excellent (limier Served
iii the magllifirent banquet room of illi> new hotel, he inbrocticed
H. 11, \\'illi:,1111.,4, >cri-elarv and 11·casili-er m St. Lotlk branch, as
ton>tillaster. Mr. \\ illiumN in a few word> extel](led a welcome
to all and stated a few facts e irleel·ning St, Loui.s branch, as follows:
Thal im December 5111. 1912, it 4,[i·ted with nine members :nid a
month later with lihirteeli mel]11 er> al )1}lied for n elini·lei-, :uid at
preselit haN t\\rent\·-six nwilibers in good Standing, Ile al>o told of
{lie work it was cloing and tile re.411114.

Mr. E. I.:iziitilii·cux, of Chirago ])1·alich, was ilitroduced as the
father of the branch. he having been iii>trumciital iii .st:11-liiig it off.
lir. Lamoureux read a paper oil "1-(fficielle\·: Teelillical and Musi-
liess Ideas on Electro-Plating.'

'"rhe P:ist, 1 >retent and Future of Electri)-Plating" was the
Subiect of a paper read 11\· I I. I. Ricli:irds, of St, I.imis branch. Alr.
Richards had a good >tory to i]11141·ate every point.

The American Electro-Platers' Societr- was the >111,ject of an
aNdre>s by our Sul,1-onie \-ice-I'resident, 1. If. 1 I:m,40ell, of
14(01<01110. 2111(I Sperial mention was 111:wle of this excelle!11 :111(1 able
acldress.

Mr. R .1. 1.14Colilli, of Chic:tgo, read a paper on 'Xiii,el Sc)111-
lion Inve>,titrations." which was the result of experiments as to
metallic ec>litent ;ind other comlitions.

C ble of the pleahant surprises on this occabion w:14 to have
present with 11% tile founder o f Ille horiety. 41 r, C. [ I. Proelor ( who
also represented 0111- Supreme I 'resident, Alr. George 1 Icigalionin).
In his address Mr. Proctor cong·ratlilated our branch: told of the
societies' activities and predicted a bright future for all.

A jr. Oscar E. Servis. secretary and tria,surer of Chicago branch,
brought greetings from his 1,1·anch alld made al] addi·esq on ··Mys-
teries of the Past and Co-operation of the Present."

Impromptu 1-emarks were made hy the following manufac-
turers: Mr, C. Phillips, of T,anday Stove and liange Company:
Alr. F. 14. Heitry, Maiestic Almiufacturing Company: Mr. W. F.
Not<eli. Roken [larber Supply Conip:iny: Mr. C. I-I:immon, of Quick
Meal Stove Company: Air. I I. C. 1-Toener, of Bridge & Reach Manti-
facturing Company; Mr. W. If, Musick, Musick's Plating Works;



also by IT. 11. Van Horn, ]I. C. Starrett, of Chicago, :wid O. 1 Ialm-
barher, of Deratur, 111.

Congratulations on the success of the affair were man·, atid a
brighter future predieted for our work.

The following conimittee was iii charge: 11 I. Milhick, J. T.
McCarthy, 11. j. kiehai-its, R. (5. Mosch and 11. 11.\\"illianis.

Address by Mr. Chas. H. Proctor

ily;·. 14esident,.1/£jj/be/·s and (,'nests of the St. l.ouis Bram-h of the

.hneriran Electro-Plain·s' Socictr:

I e·:111 :1»lit-e you that I feel extremelv grateful to have the pleas-
ure of heing olic of your guehts on this allsiliciuus occasion, the first
aimual banquet of the St. i.fitiis braitch. .·\,4 1 have traveled across
a portion of the United St:ite. to the extreme outp El of our society
in St. I.ouis. the thi Ught c :ines to nic that pei·haps iii another year
or so ] may have the opportunity of being present at n banquet iii
far-awar San Francisco, and then our sucietv will extend from the

Atlantic to the Pacific Ocean as well ic Call:ida on the north, ereii

as to-dar our membership extends aerns-4 the broad expalise of our
nliglity land het,reen 11!ehe grent (,re:ins.

10 you genticmen who have labored go inces>:intly to create the
St. T,ouis liliinch for the tzi,efit of the craft iii Your city and near
vicinity and for the ctilmination of vour >ureesKful efforts to make
this evelling a illile,14,1,e in your future (level,)1)1ilent. 1 extend 20 you
mv personal thanks as the founder of the .liticric-im Electro-I'laters'
Society. 1 7100 extend to yon un behan of the Supreme President.
Mr. George H. Hogalioom, whom I have the honor to per<onally
represetit, hiv felicitation+ for jour- contilitled progress and pros-
perity u·ith hopes for the future that the work you have started out
to accomplish may hear frnit beyond fondest dreams.

I.ookin,g backwards thi·cnigh 1]iciiiory, that mental diary of the
human race, 1 call 54(:treely 1·ealize that a third of a century has
elapsed Hince 1 was 1:151 in your heatitiful city. Many changes niuqi
have taken place since tlint linic : illoderii development must have
progressed here as in other mighty cities of our country. and to
realize that you, as mettibers of the American 1(lectra-I'laters'
Society in becoming its votaries. have become a part o[ that modern
development in unity of purpose. Not (>ttly for the welfare of the
interests of the electro depohition of met:11% in vour city, 1)iii iii that
niodern development o i our commercial wet fare that niust con-
stantly he maintained ta keep (1111* coillitry ill the foremost ranks of
the great commercial nations and tn inaintaili Aitici-ic:211 labor 111)011
the highest plimarle among the workingmen of the world.

Tn those years of long ago when in your city as a boy. T was a
wanderer without a friend and with very little finances iii my
pocket, "a stranger iii a strange land," ami as I remember I stood
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upon the bridge thal sliatis the niiglity Mississippi ai](1 dreamed of
the future. 1 looked towards the golden west with its beautifill
selling Kim, and a.4 I looked again down the river 110 thought
came to me tliat iny next Visit would lie after the lapse of So many
years :ind then lo come among friend> and to realize that wherever
my footsteps inight waticler througliout this great. cquittry, wherever
there was a plating tank 111 operation I c{)111(1 limt a friend.

The American Electro-I'laters' Society has made a wonderful
advancemelit ill the few years of its history. To realize that it con-
sists, besicles the Supreme Societv, of thirteeii bratich societies iii
most of the large>i cominerrial cities of this country is almost
beyond comprehellsion. No viriety (if a like liatill-e has ever acct)iii-
plished so much in so short a period, aii<1 its pregress iii the future
\\-ill, 1 am sure, be mailitailled 1,\· the continued ii,terest of its mem-

berc that is co,ist:intly di>I,layed hy the a  lieation of its  recepis
that are carried out in practice.

To ,;Ly that you :ire a niember of the \merican Electro-Platers'
Sorict\· give< a dignRY to Your 111·ofe.,sit)17 which 1 am sure in the
years past was sadh nedeeted Yon know the old s:Milig is that
"digility adds to diquity." so ihe future welfare of the Anierican
Electro-Maters' Sofia)· clepends upon u'luit r<)11 can add to it as
menibers or in the worith of the imnim-tal 1,(Iligfellow :

"Me up and doing. with a heart for wiy fate.
Still arilieving, still  tir.Slling, learn L  lal, 31- ami to wait."
Iii your regular nieetings get 14) and hay Soniething, start some

sort of digrussion, tell of your little trotihle< and your pet schemes,
and tell it iii your own war. There i< 11(,thing 60 interesting as dis-
russions to benefit the plater. Those latent powers thal you possess
throtigh rear of pei-.:Mency iii 19,111- profeh<ion will Come to the
surface :tiwl rou will then realize that 17)11 eau make n name for

vourhelves that will not (mly he a benefit to your brandi, Init alqo
to the nieitilier.bliip at larce.

[ wish to add mr pel·sonal felicitations for your future welfare
and trust that you will work uncensingly 80 that the St. Louis
branch mav become 0112 of the banner branches of the societr,

\11 true uork is .acred: m all trile work. were it but true hand
labor, theri' i.% v niething of difiliellch>.-C ar/rh'.



Efficiency, Technical and Business Ideas
on Electro-plating

11. LAMUL'REUX,

Member Chicago Braneli's Board of Managers. with Maiming
I.oel) & Co.

 N respunding to the request to read a paper at this nieeting, I havetaken itito consideration the faet that it is really very difficult
to write Upoll anv pha.se of our craft aint >ibmit :Liiything absolutely'
new. :imi \\hite the title of this paper indicates a good deal, 1 trust
your expeelatious are lic)1 too high, bee:luse 1 do not expect to do
else but touch brielly oil cerlaili points which may be of henelit
to us Hill.

Speaking from the Inisiness side of our hociely, I have won-
dered u hether or not platers reillize fullv the advantage< to be
derived froin nienibership, and also whether or riot yoti, Mr.
Eniployer, fully appreciate thi·be adrantages. Taking tile :letive
all{[ ashociall: memberbhip, a. well as the employer of platers, as we
are assembled here, it would not re,wire much thought to recall the
experiences of u.ell-meaning anc| ambilion: pliters, 3110 were more
or less larking iii the required knowledge :111(1 gencral ability to
manage a department in the proper manuel-. \\ ith the advent of this
societv. the exeliallue (,f- 1<1ic,wledge begall, :md nith the est:ililibil-
ment ol- ]Mreaus of information, the stamlard :111(1 elliciency of the
memlicnhip lias been L·tilianced to a point where its value would be
difticult to estimate. This, as will :14 the fact thal the societv also
111;lintaills :111 0111!11(,vment bii reaii. :tre reas, ins win c, err citii)1, ncr of
platers should be a ft:,11111eli hupporter of the Micietv, \Vith the
advantage> gained from the increased standard, aud the society
working towards :tatiflard nicthods, we have a condition where a
cliange of platers' foreman will not necessarilv mean tlie dismantling
of the plani to suit the ideas of the new foreman, and where it will
eveillually be possible for the new foreinan to step into the place of
his predeceshor, alid have everrthing move on aq thollgh 110 change
had taken place. The societ\' ha> alreadv clone inore toward> 1)ring-
ing the plater foreman and iii, employer logether 111an all previous
efforts. 1\ hile this hits been going 011 the as>orink· members have
assisted {(inard the success of the moveinent, and, while there has
becti comizient and ri·iliriBm on Ilie part of Sonic that the active and
associate membership were Ketting too close t()cellier, 1 willit to go
on record in stating that nothing, to mr 1.110\\ledge, was ever so far
removed from the fact<, The plater foreman to-dar i< further
iremoved from the:e inilitences than ever before, aiid there never was

a time in this field wlien both he and lii< emploYer have been more
independent. I f we will take advatitage of the ineans at limid. the
concerted efforts of :711 three call limilitain conditions that will hold

the unscrupulous from our ranks, :ind resillt ill eflicieliey for all,
where a condition of cli:to. formerly held sway to a large extent.
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Iii reference to the words,
words cover a wide field, witt it

leligthy discourse itpon either.
teelinical and efficiency side of
I'latiing.

'elliciency" and "teclmical." these
is not my ititention to enter into a
I cleirie Imly to touch lit)(111 the
a particular branch, i. e,, Nickel

\Ve have read intich in recent 111(ilit[1% regal-(ling high-grade
nicket Salts under various captions inid names. and we may grant
that 5111 of them have merit from a working standpoint, 1,111 :71 140-
lutelv 110 merit froin a price standpoint, lierau<e the re,tilt> claimed
Can be procluced hy (11-(lillar\· 1110111(,{1+ :i> \\'ill be Shown.

Iii the lasl two years niany 111:Lit< doi,ig 11icke] 1 )1:tting· have been
gradually turning to lic ise of the single-Malt solutioil. gradually
almn(1(illing tile (1()11ile-salt st)11111011. This fingle-sall solition eon-
sists of 24 07. ingle Ilickel salts, 5 oz. horacio acid and 4,5 07.
soilium chloride, and will Mand at :11>out 13 det.rees Heaulne. \\hile

this soltition will give excellent rehillts with 11()7)24, anodes, it has
been found thal nitich biner rehults Call he 911:tained hv tising anodes
of 4.397', puritv. '1'lie adrintage iall 1 e noted at unce, holli from
an eflifietify :111(1 buying staiidpoint.

Iii a recent  aper read bel- re a Iii-iwich of this Mociely the state-
ment was macie 111:11 (le osit: 1-roni il<)111)le:alt solutions have heen

found which anal·zed ah high a.> 15% iron. This wozild lie due
hoth to the fact 11]at a 90/1)270 :111(1(le contains al)0111 (it, imii, and
thal the solution will take up ir n fri,m the work providing pieces
which had dropped 11, the hottom of the tank have lieell allowed to
re,11:lili there. \Vitile the single->all holution w{)111(1 take up it·cm also
frotii partK allowed to remain in it, we have 111110·11 less than 5%
ir )11 to start with.

One of the theories advitiked atrailist this solution is thal the
deposits have a tendencv to br of n wartr character. A stizily of
actual practice on sci-i·i-:71 kinds of work, composed of bra,4, steel
and iron doe# not show :inv Aich 1-Chults, 111]10·> the (lel)(i<it i. car-
ried berond the ordinary tliicl.tiess, I refer Iici·e to aittial practice
where a large vollime of \,rirl. lias heell turned init e nst:tintlv every
(1:n' for two vears.

Then. i. 11 {lifferelice of Opillion :19 to tile Illetlic),1 of operatilig
this solution, m id I may state here that tlie stuck· referred 1  above
has been of sohitions made up exactiv according to tile formula
hereit] >111)11)itted, 1,11{ 4)lue parlie. c·laim hetter 1·e.,1119 by 11:71·ing
the coltition abotit foul--te illi< :ill.:iline to >1111)liziric neM. '1'116 is
done 1 v 11*ing eitough carboii:itc o f nickel to take up t he free sul-
phurie :icid : the carhollate 41(1111,1 1 e added imtil red ('<11124, paper
no 1011.Her %]iows :inv discoloration : this 11:1% becti found to give a
C<)11(lition 11ear entitigh to fout·-tentlis :711.lilitic for :ill practical pilr
poses. and at this poi t there i. 110 free Mulliliurie :ici,1, Init the
1}oracie neM is free to net, T le f<11!A wing important poilits about
this :()liltion may he considered : 1'41 (late 110 Case of pittilig Ims ever
1}ce·ii brought to im Mtelition. and H licl·,1 with the high-grade anode,
there is practically 110 sediment. resulting iii a much cleaner tank
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condition, and even nt 13 degrees Heamne there is practically 110
crystallization ar imd the an des or sicle> of the tanks, 1 f we take
nitrie :Wid of 1.18 specific gravity ami 1)111 a drop of this acid at the
weakest point of a 19-mitinte deposit with a current density of 9
amperes per squal·e foot, it will withstand the ac-lion of this acid 6
milizile., uliere:ic it has been fi,und that the same obiects plated in
the regular >11111(1:1-(1 clotilde-salt> soltition with a current (jellsity of
4% amperes per square f  il, a delitibit  f two h{)11-h' (1111·atic )11 would
1101 nill]*t,ind the action of thiS vilile acid more than three mimites.
\11<,ther >lierific in>lance, on the elliciency of *illt >ut per din, may

be stated bv litldng mi everv-dar workshop condition and following
up re·+1111% 011 20 viu:ire fet·t (,1 stirfnee iii be plated. IIi thi> par-
liclitar plant :111 1:111]B are crnmected with kepat-ate ammeter shunts
with proper le:lil wires. thnill!:11 e )11,!uitv, to a switchboard, 111)011
which is an anmicter of three hundred amper: capacity. Hy turn-
itle a :\\·itc·h to nin tank br number ive Ket the .eparate reading of
the amperes A iwilig iii that particular lank which permits of po,si-
live :1% weli ag very acclirate re.tlitc. 7'llc 11911:,1 ampel·e. per square
1-not 1-01· nickel. :14 Triti know, i. fotir, and taking 73 :impere at 234
volt< presslize in a dinible->211% solutioll ht,lritling 7,4 degrees
Heautile, alld a sill gle-salts s lution 1 13 degrees Menume. it was
folind 111:it each batch mi work iii ille sinde-salt.4 solution tank
clitild be taken  m 111 35 Illimitcs. Ulle'irah thal iii the (louble-salls
sollition t;1111< Coubl liot be takent out in le>.4 111:in rille 11(,lir, Mild st:111(1
the ],illing :tind wear to which this particular work nizict be .1111-
jected. My rai:ing the amperes to 11{), or an average r, 1- al,(nit 3,5
amperes per squari· foot, and .31.5 vollq pret.:ure, we could increase
tile ('1111)111 of the Killirle-salts tank or the derisit, of the deposit,
whereas the· wn,·1: iii the double-salts M ilition t:ink would litlrn to
n point where it was very difficult to buff. .\11:713 46 of the flepoEit
shinvs that of the single-halls holution with 93/97'2 211()(les to Con-
min .27 of 1 9 iron. while the (le insit from Ilie double-salt, solution
with ')0/')29 81,]c),1,·4 >11(>ircd 4.74% 11-(>Ii.

\\'hile the initial cost of this method of plating is higher than
tile other, all the tliers claim a towel- 111:lintell:ince cost per year,
aS well a< a >aring in lizilfs: iii some enves as high as 5070 and a
con<equent :aving :tlso in 0,11113(,Sition.

\·Ve all know that nwchanical plating barrels are coming more
into use as we progi·esq, aild sonic of them iii rertain 11™talices may
llc,t have dven the best resillb. '1'lie reasons for faillire ninv not
have becil (lihtilletly 1,11(JU·11. antl a Case in 1)<)int may be stated. \Ve
all know. Of ecillryte, 111:it a boltlti,)11 for barrel work shoilld be higher
ill metal thall for htill 151:11< work. The fornitila of the sinde-xalts
solution for harrel work 1% 42 oz. of single salts, 3 oz, 1 joi-acir acid
:111(1 4 oz. sodium clitoridc. In this instance the gohition hiul been
tised for some time, and a 13(>int had been 1-cached where all the
work was bring rejected 011 account of insufficient deposits and all
orditiary lests showed the solution to lie correct. the hydrometer test
showed 13 (legrees Beanme and yel when a chemical test was made
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it was found that the solution needed 80 pound> of salts 10 1,1-ing it
iii) to st:indard. and tile tank int· lield aliout 1(K) gallons of solittion.
The number of day> the solution should be le ft in operation can be
varied bv the aniount of work done iii colitinuoti< operation. In
small plant: where Iiiating barrels may lie idle a part of the time
this Condition wol11(1 11(11 be so marked.

The description of the deficiener in metal of the Solition aS
stated 511)ove show.h that tile hvdrumeter method of testing sollitions
as now tised k not correct, mid it al>o shows that a lah ratorv con-
Laining the e<sctilials to make chemical tests i.q becoming a necess:try
adjunct to a plating room. The lime i, 111)1 far dictant whell 711
menibers of thic society slic)111,1 he equipped to make these lew..

hi the inatter of eflicietier three elements mar be coilsiclered. the
man, the equipment and tlic material: il-either of- thehe are lacking
we (10 not get the 11104 emeictil results. I believe I call 5:ifely gay
that this soriet,· nill continue to lic the leading factor in raising the
flandard of :ill thi-ee.

l'eelmicallv .Mical<ing ver,· few plating plants have beell 11141,11101
illong proper lines, or tilies tlint will give the 11104 efilrient reililts,
and eaell year 1111}re 1>1·i,irress i. 1 eing in:,cle iii this direction. .\s we
progress. engincer< are becoming more imi·re€ted iii 11:is wor]., mict
the time i. not far distant when all  lanth will be inhtalled :11(1112 lines
which are teelinically correct, '1'lien the plater nill not unly know
exactlv whal ainount of eriei·gr he is £14ng, or whal amount of metal
lie is depobiting, but will also he enabled to know the exact condi-
ticm of his solillion-:111 of thege thing< combiriing towards hetter
plating-ronni results and higher elliciencics.

Iii a great miniber of instance< platinu rooms are not properlv
wired as, owing to finified er(Jilomv. the le:ids mid 1)11%%-bars fi·om
the cenerator nre too small, cont:irt> :irc not good :ind the liranch
wiring is either too small  r imperfectly clone.

Right alim: this line I wish to tive an example on <ome recent
illlilliatioll work where a .3,200 ampere Illachine \\·ah involved.
The exti·cmc <list:iliee from the generator to the end of the tank
row was 67.5 feet, nind tile distillice from trenel·ator to the renler of
load 49.5 feet. Accm·ding iii the mbles of £711-1-\ ing caparitv three
square iliclich  f copper illight 1 e zi,(·,1 iii each 1 :11>shar, 1)111, taking·
the olitizie resi>timer pcl' 100 feet, the 1(JAh \\·,1111(1 have heell 0.,BU
volts or 2,850 wall ,, 01· 14.85% of the Veneratior rating. Mv 91%>11111-
lilit the value of one 1.110\\·att holll·  f kiw vultage :11 5 rents, ii]Chut-
il]2 the loases in motor mid grrierator. this loss wouht ami,unt to
61.14 per dav of cight hours, or $342.00 per ve:ir. H we doul,led
the ei·i)>%-section (lf copper :111,1 tiMed six squ:ire inclie> the extra
wei4411 of copper required w uld he 1,355 1,(}1111(10, which, :it 20 rents
per 1,{)1111{1. 1-0111(1 er},1 S.311.00. Hy rharging ilitereSt at 69' tile
extra coct up n the inventment per rear would be 918.66. a. :teailist
n saving per rear in current of 6171.00, or a iici Sa\ing of 6152.{)0,
111 two years this saving woul(l very nearly pay for the extra
copper used.
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It will be seen by the above that the use of plenty of copper
restills in n .wiring of nioney.

The above ic based lipon the [1111 ampere capacity o[- the machine
alid while the (1111 enpacity of auy machine is not alwavs used. the
condition> can be taken as they are, and the results would he the
same iii relative proportions. I might 'Vate that in the ilistallation
referred to above four strips of copper 40' x M" were used iii
eadi 1,11.:ingi

liu this connection the rheostat condition is to be considered.
It is evident tlial there i>4 11(> poilit iii faving losses iii the bussbars
and tlicil i':111:irig a hig 10» iii the tank rlicostats. The proper way
N to 11>e pletity of copper iii the bils>e; and reduce the voltage of the
gcurrator to a point ilixt high enough to do the work, ax everv volt
drop at 3,(00 ampere< means 3,0 kiluwalts lost.

Iii the forequille it lias heci, mv aim to conver Mime idea of
nwthods by which, from both the technical and practical viewpoint.
the eliciency of plating departments may be coinddered, and if I
have sticceeded I .diall feel amply reimid for my efforts.

The Past, Present and Future of Electro-plating

H. I. RICHARDS,

Foreman Plating Department of the Koken Barher Supply Company,
St. 1,ouis, Mo.

11 r. Chairmim und (Ze,illemeli

U lie·11 I heard the <111,icet oil which I am to speak to-night. 1
rertainly feit lic,11 red. "'I'lie l 'ast, l'reselit 8111(1 1"111111·e of Electro-
1 'talitig.-

Ille committee not orili· think 11.liow abunit the· past and present
of electi·i,-plating, ]Int they believe 1 know what is going to happen
itt the ftlture. I am Iii·st to tell vou what T u.ed to know. then what
I know mid then what nobodv know>.

Mai·k 1'11-:ain once went to have Iii: fortline to](1 and thev a.:ked

him what lie „citild have, past. present or future. 1 le said, -\Vell,
you can't ]11:11(· me :un' more i:lianied of the past than ] am already,
and I know the present-give me the future." Ihit in electro-
plating we (lon't feel nt all ash:imed of the past, A small room com-
pletely lined with shelves filled with priniary batteries. furnished
the plating euri·ent iii the first %1101> I worked in, alid one of my first
job> was caring for thoge batteries. \Ve were plating mil, gold and
bilver and cloing very trood work nhieli fold at a high price. I don't
wish to throw mi· consternation into the ranks of these (lyiianio
sellers, blit I enuld clcimnistrate to any silver plater that fine work
ran be (1(me with halterici, that is, where time and expense and
trouble :ind profit> are 110 obiect. \Ve made our silver and gold
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solutions right froin the metal. a.q nitrate of silver and clilwil·ide of
gold were high-priced.

The fir.>t itickel anodes I saw were of gramilated Mickel iii small
fragments which had to lie used in bag. with a wire runiling through
them. '1'he firil v buffs we had was n 10 <e. whole iii>.r 1,11 IT .0 high
in price that huffs were often home-made, The 11]1™lin was cut
into hquares, which were folded twice. bringing the remre of the
square on one corner, then the corncr n :is si,ipped off mid the
square sections put oil the 1,111|31K lathe and turned down.

The gallicle of thirly yearh ago \Vith lietter thint ally slip-
plied l<,-clay.

The first dynamo I ever u.sed was, i f [ 1-emember ri.glitly, all old
Eddy niachine-sci-ies womi,1. My recollections of thal dynamo
made me think of the man who had a trotting horse wh{) was sued
bv Tav \\;ilkes and danmed bv everrbodv who 11:11(Iled hilll, The
saldinlan who sold tlint iii:ichine made hig egrape quickly aii,1 1 d )11'1
believe lie ever did come Imek. The way 1!ial thing \\-int!41 get sinok-
ing hot in a few 111imiles was simply amazing. It look a fiendish
delight iii burililig work irl spite of :my resistance, and then the
next mimite it would quit gener:iling. liaving :11,1 :irentlv golle al )40-
lutely crazy with the heat. The ill>,tallation wa> :111 faultr :uid tile
61)eec[ Iluctuated con.Kiderablv. hut we di,111'1 know that 1111(1 am·thing
to do with it. Any explanations tliat we cotild get on the matter were
very lanie. They were :i< lanie as the s{·11(1(,11)(13·'4 explatmtic,11 ill
answer to the question as to what e:iused the <il-call to be sally. I le
said, "Recause of the millions el- iici·rings ulticli su·im iii it." I lut
the war n dvilamo w,)11£1 throw the metal was n revelation to one
who had worked willi hatterie.. Necessity .40011 coinpelled 11% to
leal-11 more alic)111 clyn:linos aild the war to use them. \Ve were
like Mobby Gaylor, who offered to help a friend carry a win'e
111)stairs. "You go first,- he said. 9 did, Ihit when he lifted, the
top of that stove came don·11 ,)11 111\· legs." \\'eli, 1 had 10 lift. and

we had to learli. \Ve soon got 1)(·iici· drn:[1110:4,
Passing thi-ough the >Urressive t\-pcs, we are all familiar with

the nicidern low voltage plating Reller:[tor. I mar :ar here that iii
my opinion the biggest factor iii the progres< of modern electro-
plating is the clerclopmelit aild illiprovement of the plati]142 (1·tiaino,
It is aluays. however, lei-t ti) the 111;tier to get the lie>L 11>e out of his
(1\71:11110 and the current it genel·all'%.

The present great jarie·tv :Did :,swortment of an kin,14 of plating
and  011411114 supplieq 1 ringq to 1111' milld the St rv of n liew preaeher
ill a negro chill·ch. C )11 his first %1111(lity he was particularly impres-
sive in his prayer: he prayed fir everything 111:it it was possible
for a man to want. C hi the way home (me of the congregation <aid
to another, '1)on't you think thal was powerful prayer, Brother
1011116011 3. Ah ninst cert:kint\- d es. \Vlly, that man a:ked the
Lord for things that the other mall di(111't even know 1 Ie had.- And
we are apt to fill(i that the %111)111,· houses hare things thal we (lidn't
even know they had.



C hie of the great achievements of moderii plating is electro-
galv:mixing. In the eariv days of gold mid silver platmg we were
competing with a ,·cry high-priced artiele, ste,·ling silver aiid solid
go!,1, but the electro-gal·anizer is competing successfully with what
alwar< was the elicarest and 1 est niettiod of ru»prooling iron,
Bilvvilizill..

The 11:11-1-(,\\ 3114 de now al\#avs used i* a tri·cat itill)1·<)vellle·nt
alid illiell:illieal (,1- harrel plating· A undoubledly one great Step ill
the forwnrd niarch of clectrci-plating. Small work can be turlle(1
Init br thiK mellint! at a verr low co>t. It 7140 4:lve the supply maii
a nice opeming thningh which he could qual< the plater with a lot of
high st,eed, high-priced niel.·1 salts. Anal>·sis of >ome of these
seems to prove the truth of the old adage, "there is tiothing new
under the %111,- her:ilise their ilifl·eclients ill-e according to for111111:16
that 11:ne been hing known and u>ed. But they keep on coming,
and we are begimiing to think that where there is so nnich smoke
there imist 110 4,)111e fire. The merit or lack of 11101-it of tile.Ke Salts

xiil have to be determined iii the liear future bv the Anicrican

I<leetro-I'later>' Sucielv. \Ve want the T'£·i-v best methods in all our

norks-that is Ull yer retmt. \Ve {lon't intend to lie like a condemned

prisoller 11·11(} wa> 74<·d o 1 the 2·11.11 ws 1 >efin·e execution. 1 lare vou
g,itilliythingyou 1, ish to<:n·?" and heannvered. -Yes, sir: I like to
say a few words, 1 just like to s:ir that thi. will certailily be a
lessoll to me.

j'he future of electro-plating, I thilik. will be an ever-widening
ficM of 11<15 ftihie». C )11£ thilig which ii>htires the future n f electro-
plating is n trail of litiman 11:iture which never eliangeb, the uell-
kilown fact thal 11{) 111:ttler how useful ali article niay  e. to be a
Seller it 11111.4 he attractive in appeal·ance. It mily lic good, but it
imi.t li,(11< good or it non't sell.

F,lectro-plated r il):111 111:1\· conipete nith nickel in the fiiture:
it i> alitindant, at 1>re:Aemi little 11.2,1. 11 c·:111 he plated with the
d uble galls as is nickel, atid it lias the appen-ance of nickel. It may
pos.'4% good qunlities to the electi·o-plitter that we are :it present
Ilitfamiliar with. The enorimitly ..ilece» of mechanical plating and
electro-gah·imizing :111(1 thi· ever-iliereasing price cof lin leads me to
preclict that in the· ftitili·e il will he up to the electro-plater to stipplv
21 cheal). ellicient food container, that the shret iron founclation of
the present tin e:in izill probal)1\· be electru-plated. That iii the
fiture the 1-i.ght article to attach  1 the tail of a ftlgitive dog or an
ille mpetent employee will not  c n till Call. but an electi-0-plated
iN,111:Iiner.
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Address and Paper

FRED .L [.ISCOMI:,

[lail.son & Van \\-inkle Company.

Grmlcincu und Guests of /he .Vt. 1.,mis Ni,im-h.·

Perhap.5 [ had better apologize to vou before 1 start for what
1 am about to ililliet 111)(,11 yon. c hi tfie other hand, perimps you
had better cleill:ind that your pregident mid secretary do the pell:ince,
for it is because of their demand ilial I have consented to harrangue
vou to-night.

l )lie incidelit in my  wii career a. a plater will further explain
wliv I have obeved their deinand. It will also, sh w the relatic,11 of

the supply house salesman to the plater. For several years before I
became a peddlar I wa> iii charge of a plating room iii a 11:art of
the Coilitry out uf the beaten trark Of tile *ille:4111:111 of our line.
There nas Gite inam whom v u all know. however. who used to hit
the trail unce· a year :ind my calendar was :ilways marked ''Star-
rell" on the (late iii- March 4. 1'111% w:is a reminder thal he would
arrive on that clar.

!;esides being iulated. in tlio>e il:ius there were no "lirass
World- and -Metal Industrv" to consult, so when Starrelt eanic

alolig he wag backed up in 11 eorner and 1(11,1 10 -tall., clitinil yoll,
talk." and it was through his tall: that I was able to keep in touch
witli tlie outside plating world.

Now. 1 have made it a rule of my li fe not to ask anyone else to
do a job thal I w<)111(1 17(,1 cli), and i f all \·thing thal I rail talk to You
about ever does even Inie of vou men <me-tenth the good that 1 larrv
Starretis tillks did for me. then 1 am more th:111 ivilling to work
nights and Sundays to get Humething to talk ti, vou about.

Mr. \Villiams, "the boss." iii his letter told-me to talk oIl ilickel
solution experiments. A cooil motto to have himg where you cati
see it at least iii your mind's eye i.q '·Mind the Hoss."

SOME Eli'El<'All<NTS \\1'1'1[ NIC!<I<[. Sc)[,l-'11()NS

Iii tic presence of 40 maliv al,le platers, who have long since
ceased to he experimenters. I greatly fear that it will he a difticult
matter to clescrilie the workings „t- a Ilickel Imth and al the same
time say something that will  e liew, imle.s we go into the question
from :11 an,gle other than how to get Init the ]:11-trest quantity of work
in the shortest possible time and :1( the le:Lht cti,1 of production.

To (leheribe experillientf and put the results down as positive
facts is likewise clifficult, beeat™e iii irving to dul)lieate the re.411!th
it is neces.Barv to have all conditions exactiv the Same. Hy this, 1
mean the E. 3[. F., the current, the strength, the temperature and
many other detaits which at first glatice Reem so %111:all that ther Call
be neglected : but if we fliould neglect them through oversight or
ignorance it wotild he impu.qsible to keep within the limit of error.
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For several 1110111!14 1 have been making a study of the resist-
ance of 711 kin{14 of plating solutions :ind their ilietallic content, and
the eause of pitting atict spotting out on stove work, and 1 am
surprised to find thal mally DIC the supposed remedies have a ten-
denev to ilierease tile defect rather than to relieve it.

\\*hen ne filid n nickel sollition pitting we aq]< whal we shall do
to stop the 1111<9ghth· pits from forining on work that is otherwise
very satisfactory. The usual miswer is, tlint the bath has become
impoverished and lacks metal. An experinient along this line shows
that out of forty-one nickel solutions examined, 111 of which have
been used on stove work iii the Middle \Vest, six of the samples
were 111:trked "Pitting.- A volunietrie test of the nickel content
showed that 1110*e six pitting stililtioil< conlitined the most niptat
rather 1Iian the least. From 111is 1 am inelined to believe that manv
times pitting is caused by· the sollition being too dense. At tlie
same time, if ait :711<aline condition prevails the bath becomes slug-
gish and the hydrogen gas does not rise freek but adheres to the
surface of the metal heing plated :111(1 acts as an ilistllator, preventing
the metal-laden solution from coming into contact with the work
mid depositing metal at this point.

From this it would secin that the remedy for this trouble
would he to dilite· alicl agitate ilie sohilicm, or recluee the voltage,
or. better vel. a combination of all three.

Many stove companies have trouble with sonic of their nickel-
plated rastings developing a white. featherlike niould over certain
portions of the surface after the :tin·CS hare been stored away iii
the loft. The knowlecke of this fault makes it necessary to unpack
manv stoves before they ean be shipped. This (· ;ill SeA extra work
alld oftentimes imicti (1(Ilay.

j o overcome this sporting out. 111:111· experiments have been
tried: they are too numerolls ti, fle.+Crilie fiere. Havitig been called
upon several times to solve the problem, an investigation was he#mn
which extended over a couple of years. The conclusion finally
reached was thal the castings that spotted out in this maimer were
very porons, due to faulty gating and being poured with iron when
too hot. Moqi of iliese castings are large.

The ellstom in milly shops i> 1,1 plate all of the large work
early in the day, so the large chtinA being hard to cleaii, are
placed in the alkali solution over night with the probable result
thal the por{,11% irrm scial:< up the· alkali solittion, and, owing to the
depth of the imperfection of the castings, it is not removed with
the cold rilise water and scrull ing operations. The cold clips with-
olit (loubt imuse the ea<ting* to Contract to home extent and seal
the ali<ali within.

The cleaning solutions are iii the main composed of sodium
Halts. mom of which when exposed 10 the atitiosphere lose their
water o f erystallization and form a more or less tkieculent powder,
more 1,ulky than the original salt This forces them out of the
pores of the casting· and, 1)cing of a dull white color. thev disfigtire
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the highly buffed surface, Ilial:ing it liecessary to ng:zin buff the
article.

Iii the several places where lilis wa.4 noticect, the practice of
sualing the reixtings over night has been diseoutilitled. with the
happy rectilt that the spotting out has ceased to worry tliese platers.

The nickel solittions of jive store companies. some of the
largest iii the Middle \Vest, using iii all about 12,000 aill])ei-es,
have been examined as to metallic conlem, in the hopes of aseer-
taining if possil,le what nietallic firength of solution gives the best
results and what voltage :111(1 amperage produce the whitect and
moit satibfactory nicke] clepohit for stove wei-1..

The metal content iii four of the foundries averaged as follows:
1 4/10 oz. of ii icl.el per gal.

1 6/10 ·· " "
1 7/10 " '' " "

\V-hile many of the solutions were :is low as 1 28/100 oz. per
gaL only one was found thal re:iehed 2 07. of illetal per gal.

I )f the solutions examii,ed, the otic that *ive the most beautiful
deposit contained 1 3/10 07.. 00 metal per gal. mid was worked at a
seant two volts. At this voIt:iKe, with n temperature of 70° F.,
there was no difficulty iii reaching the deepest backgrounrd-there
was no sign of hurning or mingliness, aiwl the work buffed very
e:141·. This Solution was said to e(intairl nothing but double salts.
A 12 0.. double sulliliate of nickel and amitionia solution contains
at 70' F, from 1 75/100 to 1 7,</100 oz. (if nieket.

1 fancy that all of theve viltltions whem lic\\· coritaitied at least
14 oz. of metal per Kai.. the grente<t percentage of 1049 being due
to the drip, This ix uNimily made up hy adding a certain :1111011111 of
salts dissolved iii water when vou have time.

It has occtirred to nle that a good way in keep nearer on a liiie
so far as the ilirkel e(intent iS Concerned woukt lie to have a tank
or barrel iii which a new solution i: kept made up. and at the end
of each day make up the loss dtle to drip from this tank, adding a
small portion of single salts to make up that portion of metal lost
by lusolub/r :ilioile>. '1'his latter anintitit can onk be computed hy
actual exirriment,

.1 zi £ 1 Ring from the presence of elilorine in thege forty-(jite %(,Itt-
tions, mainy of the stove platers lielieve iii >:ti alliniciliiae as at least
50,<4 of the forti·-ome coiltaille,1 eliloride iii varving propoltiolls.

i word on tlie lise of the hz{Irometer may not he out of place
here. This ilistrunient is of littk· value as a guide to tell how muell
nickel the bath coillains except whell illitking it new bath, for the
reason thal when several chemicals enter into the forimila they all
tend to inereage the sperific gravitv and the hydrometer does not
ineasure the density of any une ingrediem- but of the whole. Iii
using the hydrometer the accepted metlied is to 1001: across the
surface of the Soltition :111(1 1·eact the scale at the bottom of the
meniscus mid not the top as inany operators do.
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\ good way to use the hvdrometer is to take a drop of oil and
rub it on the glass tulie covering the scale. The solution will not
crawl 111> the scale wlicil oiled. hut remains on a level with the
surface of the folution. The difference between the top and bottom
O [ the nieniscus is :11)(1111 one (legree. As the instruments are cali-
brated at the bonom of the menise-214 thi< muft he correct.

Several qmpleK 4, f solution came to hand that had been exposed
to a very low temperatiire. 1,1-(}11:+111,· belt,u 32" 12.. as the bottles
u·re full Of slush ice, 11111511 >alls had cryKtallized out. the livdrometer

stood jit 44 0 12.-it originath· nieit>tired 7° H.
I he specific re>istatice of this solution was 120 011111> al 40 F.

1 leal wab then applied imtil 70° F. was reached and the re>istatice
again measured and foliticl to be :11)0111 50 ohms. \Ve cati see from

thih that the temperature of the bath plays an im·nortant part iii
ilickel plating. A fall of .30- F. make. im inerease iii resistance of
aboul two and one-half times, reducing the conductivity iii that
proportion, so that a >ultition thi·ough which 150 :linperes worild
11 w nt 70° 17. at a given voltage watild f:111 10 :ihotit (15 amperes
itt 40 F., inerea>ing the lent:iii of time nece«try to deposit
stillicient nietal considel,11 h'.

Iii ec)14 plating rooms the lialli sholild he flited with lead covered
iron fle·am pipe: and fitted with insulating unions 1  take the chill
out ot the soluti{)11 on cold clars.

It will be nece»ary to reler roll to the article in the Review
entitled "\Vhat \re Con<lucting Salt:O" for the data (111 specific
resi>t:mee mentioned above.

Mysteries of the Past and Co-operation
of the Present

OSC\R 14. S]*VIS,

Secretary Chicago Itraticli.

Mr.Toustmasler, Ollicers und Members und Guisls M the St. I.oms

13 nuwh:

h afford: me great pleasure to he with vou <,11 thig occasion. uot
Filoue for a personal re:i<,in, but because 1 know everv member of

the Chicago liranch would be deticlited to participate in vour gen-
crous llc):l,italitv: and 1 want 19, a.sure the members of this branch
that is ig unlv <Ine to the long diblance lictivecti 114 that there are not
more Chicago members here to-night, but their hearts are with
von aN.

\ny attempl on my part to give yoit a speedi is idle folly, but it
was inipressed lipoll me (111 the war {14)\vii here that I woilld possibly
he Called Upnli to >:t· Al)111cthing. h Ind 1 1.11(,wii this before starting
it wolild have kept ine at home. I will content mysel f hy giving you
a few remarks ami recullectiong of a fellow plater. The past rear
has :liown a remarkable growth in our society, and let us hope it
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will not stop imtil every competent and worthy plater is within the
fol,1. The :],irit of progress that has been .40 111:iiiifest up to the
precent time must 11(it ce<l,e. '1'he .\. 174. S. must grow, and will
grow br the eft-orts of each :111(1 ever, orie of tls: there is rio surer
way to success than by hard norl. mict close al)1}lication, M) [ wish to
impress upoil each alid every one of Unt, not to lel success turn to
neglect. ] f we have had prosperity ill the past year ill our society,
let tls remeinher it i: onlv n mile. tone to (,111- goal :lild thal we must
ever go ouward with staunch effort> to linve the breakers ahead.

\Vhen I Conhitter what lias hecti :ice m lighed during our hort
period of exi>tellee it makes me feel iliniikful that thi> societ\· was
founded ini right principle>4. and that the fumider> were broad-
litilided men who Here not afraid 1,) l·lit 1111-ough the forest of skep-
tici:m aild egotism, which seemed to be a prevailing disease in
our Cralt.

1,1 [lie past year several of the branches have taken a keemer
interest in the \-rk, hy eng:iging able 111:trut·tor. in cheni,Ktry to
lecture anti <lemotio·ate ttic 1·11(liments of 112, Sol and s i (in, which
1< a *ppin.g ..tone iii the greater knon·ledge which r:111 <)11]y be
olittained hv liet·4>nal >111(b 2111(1 ilistruetion. \\'(711(lerfill strideS have
liecii iii:1(16 iii both chemistry and electricity in the last few Years,
alift tmle>S ue work and 17  1* al litr tho:e lii,es with an effort to
illaster the theoretic :1% nell as the practical knowledge, we shall
soon fal[ bv the warside,

Do ticit tliink i fy<>11 have a "viap jub" at the present that there
is 1)tenn of time to le:[1·11 -yoll ma\' Millie day be out in the cold,
Peace is unlv nudntained hy strotii defences. So do we wigh Lu
encourage ali who are not yet members to joill our ranks and aid ill
this greal work of proqress, u'hich calitiot but prove profitable to
you and me and the coming gellention.

So far it hac been cleillciristrated that the plater 6 intelligent and
uilling to improve: 71>o, that :1941]]ilation of 1.im\,ledce :111(1
co-operation of efforts are essential to success. This \·c have
already realized at our mectings. A few ve;irs ago voll would have
.geoff-ed at the idea of a iriety of platers heing posible. \1 thal
time the plater as a rule considered himself somewlmt of a con-
iurer, and, slirciticling hiinsell- in hiK eloak (i[ 111¥1ter', he boidly
asserted that 110 -Littich" was ever going to get hint "liypnotized"
aind compel him to divulge that valuable secret iii (11,[aiiting "that
blue color," on brass, which "lle'' (}illy knew, 1)111, in fact, had been
given to the world by the great pioncer. Itc,seleur, a generation :igo,
and is still in daily use. The speaker remembers when lie was first
initiated ilito the mysteries of electro-deposition of nietals, The
boss, after neek< of exhatistive experiments. one clay surreecled iii
plating a enating of en per on a piece of steel. and vour humble
servant gazed on iii wondernient al the re,%1111 (thus achieved), and
after having served his ilia.ster well for many nionths, his thirst
For knowledge lierame ahnornial and he bravely asked ilic boss
how this was clone. That "worthy," with a sly wink, most
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emphatically informed the "se]-111)!)er" tliat he was not giving away
his secret,, and tliereafter he. being a cautiolth individual, saw to it
that all lahets or other marks of idelitification oil material or chem-
icals used were removed as 40011 AS theY arrived.

Wlien the evaiiide copper sol. turned blue, it was to give her a
chunk (il- th:it -,rhite Sttlif'*: when hlic bli.tered, give her some more,
and when she re fused to plate, girc lici· still more ; also, iii all cases
"give tier another chunk of that white stuff.- Finally the boss
would star after working hourk, mid, according to his version, "dope
her up." c )ne niorning this >ailie tank, having developed a leal<y
condition, some of the solution di>appeal·cd. and, being afraid that
the hoss wintld di,Cover it ( a> he licM the >crubber morally respon-
sible 1-01· all surli occurreiices), your humble servant took the hose
and administered a good], amount of -aqua." "Oh, joy," the result
was batch after batch of that nice red depricit turned out and no
troul,le. Ihit wheii the boss arrived atid was informed of the

restille thil. obliti,ied, 11% a compei,vition the scrubber was told iii
very abbreviated remarks and limited linic to " fade away" for bpoil-
ing that valliable Mitution, and furthermore U there u·:is am· doctor-
ing to be tione "lie" would adniinister the medicine-"so clean out.'

This I eite to illustrate what lins becii a prevailing fact iii our
craft. and I am glad t  1<11(}w :111(! to reaH/e that this eatibre of a
plater is fast (li>:1>pearing mid his day of indgment has arrived.

The trade ic>11·11:1% have proven a great factor in removing this
mysticism ullich hai> 90 10114 exihted and hare paved the way for
eflueation alid enlightenment of the present-,!ay plater.

l'he plater of the fliture nitist he a man of theory as well ag of
expel·ience, and as there are 120 more secrets ill cle[){)hition Of metals.
lie must lie competent 14 111:lilage Iii: department on a :trietlv efficieill
bit .is. I le must be 1 iroad-minded mid quicklv adapt him*el f to new
conditions wbidi ma¥ ari.Ke, The employer of- to-day is on the alert
for the mati wh  is able to fill tliese requirements, and here at your
nieetings i.4 vc)111- :chool of ilihiruction. 'The !<c·view," that ralumble
little pamphlet nhic·li collver< to vou the experience of %O111e of the
lie:st platers in the comilry, will prove a valuable adjunet.

The 111:ti111 facturers apparentlv have taken a deep intereht ill the
agoeiation, whi·11 wa much demonstrated at the open meeting and
baiiquet of the Chicatto branch last 1)ecember, also in' the number
of members we have on the roster whox clues are heing paid hy
their employers. 'I'hese sanie emplovers must eventually he the
gainer,4 thereby. as the problem< and discussions brought up at these
mectings camint bill prove 1,enelicial to their foreman plater> who
will strive to cnitilate their adversary's example.

1 1)elic\· the branche< iii their respective states should seek
proper legiglation in order to hetter the sanitary conditions of the
plating room, becatise the occupation even at its hest is not a healthy
(}llc. and ton much stress cannot he laid on the proper removal of
poiscnions fuines or gases arisi114 from the varions  peration>. This
aloiie would proie a great accompli>hment. Verr little crn™ideration
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has been shown in the helection of proper locations for the plating
and polishing departments. In many ca.ses it may have been the
plater's own fault :ind he hax had to suffer the consequences.

I believe that the manufachirer is willing to extend Iii>; aid and
co-operation iii eliminating tile.e tiiifavorable conditiolic, and this
must invariably be to his benefit.

it Inst. a little Micial filtere,)111'He and the display of fraternal
hpil·it Call 1101 but make frie,1,1% mid will tend to bilry that evasive-
tie.4% and skepticism which Ims sn loril: prevailed. No plater who
is mill,itioug aild waill< 1(, il,lvillice ean afford to lie mi outsider. It
is only a question of time that will bring him to that primary
realization that ill '1<nowledge is power."

The American Electro-platers' Society
*.1. IL [1.\N.Ins'rEN, Supreme Vice-President

lir. Toastmaster and Gelittemen:

1 widi to coligratulate you gentlemen of St. 1 ,cilli on the pleti-
did record \(ni have made. \\ illi a coniparatively %111:111 nifiliber-
Ship you have ;lecomplished 11111(·11. keep 1111 1 le good niii-1. and
clo 1101 fatter. Your reward Will he .Sure. coll>Cioll. of the Lood work
yoli have done r.nd of a dut\· v 11 11:ive  ci-1-ortiti·,1 1(]111- own St·If.
Sati> f,le·lion will repay sui'fieierill\· for vour lai,ors. Keep it tip,

Note the suggestion of Mr. 1,alitc )111·ellx that a >iliall item neg-
lected wakec quile a run iii a war and continues from rear to war.

I am very glad to be wi i you to-ilight imil i am hal ,1)\ to
52<]dress you 011 a .ul,irel thal i< of ·40 11111(-h intere,t to all of us.

Your heerclan· infortiled me that tin' 4111*·el 1.7.111(1 1 i ''The
.\11]eric:tri Electro-Platers S fil'tr," imbl I thought, when I received
his letter, that yint enuld verv e:i,ih have found vime one 111(irc able
thit,i I , inmernic wli„ c itild 111(,re 11L:trh do thal ·4111>ject justice.

For it ii to u<. and to our emplovers :th well.:i Kill,ject of vital
interest, alid j sluall ell(le:wor to make Clear 10) our gue,tb. wlin nre
not 11 lembers of our S fich·, its 71111: :imt obiecti. antl H :11 time, 1
ma, rem to digrehs Enim mv hul iret, it wilf {)111\ be to totti·11 111)(,11
>ome tiiatter 111:11 secilic to lic 1, ithin the 1)1-(i'.liKe oil tile %111)-
ject assigned 1112. or 10 1,17 id Soilic he>itatilic· sunle(nle int{) Mictivitv,
to tret him to take hi: 41:111,1 \,liere he belotigs, or make %(111ier,ne
think (lifferenth· 011 some mi,tter, , 111:in he linK herel{,fore, or start
him Ihiliking oil matter< that he has 11 1 triven a thi)114111 to, lip to
110 W.
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Section 2 of -\rticle 1 of our constitution reads: "The oweet
of this societv shall be tile advalleelnelit ami (libSetilitiation of knowl-

edge· concerning the :irt electro-clepo.ition in 711 its branches. \11
laws :ind rules 111111 be bo fornied that the Micietv will promote
no (Miller 01*·rt than the e{111(·:iii()11 of its lilellibers ill 711 the prill-
ciplec of electro-deposition :ind the coloring of niet:its."

I quote the section iii full ],ceau:e it explains the object of our
quciely lictier and more fullv than any wortls of mille conld. Edu-
cation, and the mutual assistalice gailied 111-migh educatioii are the
beiiej-its we derive from 0111* membership, and eiltic·aling the plater in
his profes>ion is the fir,1 1111<1 greatest, anil I mav add the (nity object
of our viciety. For mar \\C not ilisth· call the aid we get from our
fellon 11)elliher> in helpill< u. 4,he -some probleni tlial taxes our
skill or experience part of :111 eiltication tlial we get hv associating
ourselve< iii a socien. stich :14 ours? Trile. our niectings promote
good fellowQhip :11:il a fraternal spirit that cheer> the weary and
raiges the >Pirit +  f the down-hearted brother  later. who 111:n, hit \C
been wrestling with a pr Meni that has puzzled him ditring the day,
lint that e joil fellowship :111<1 fraternal Spirit is prompted bv the
knowledge 11]at thi·011.211 his SO<·ietV the plater can appeal to his
fellow craftsmen for aid thal will hi·lp him overcome his troubli·,
an(! ill his 111·{ast is kill<lled a fle,ire to return the favor, aild help
some other, as he has becii helped.

But n few short yearb ago the art of electro-plating was ctivel-
oped by a cloud of myster> so litack and deep, that a Mississippi
Valley fog w tild seem like high 11(,)11 oil a elc)11(11¢Ss Juile clay
compared to it. Aud even to-dav there are a few plillers nho Still
hug the delusiou that their art is their own sweet secret, and some
of them still Strlit around like the boy who knows soniething but
woii't- tell, with the expression writtell all over their nlatmel- and
bearing that says plitiner than words. '1 know something you cloii't
know. '

True this class of platen is much Knialler than of vore, and
with the unward mai-eli of progress is diminishing so faht thal it
will soon he with the viows of vester-rear. And :ts l,laterK they will
he huried. unwept, 111ihonored -and unsung. Mul let us leave them
:ilid 1101 be too severe with them, for niany of us remember them
as good and kind men. men whom we iii our vozinger Years looked up
to with admiration and wornler, for they linew something we did
not know then, soniething that w:is very woliderful to us, when as
yotmgsters we saw them mix solutions, and thought the miracles
they performed the most wonderful thing our young lives had ever
witilesse( 1.

T have in mind fille Of them now, a kind, gentle alid lovable inall,
soft spoken and gentle niannered, who was :ilways willing to over-
look our otithursts of youthful exulierance, his gentle rebuke always
hit iii the place where he aimed it, and he plalited more good reso-
litions in my youthful mind than any other man I ever knew. I
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always rey,ecled :int! lined him. and 1 +Iiall lioill)1- liN 11]emin·\ 10
my dying dav. I f lie were living to-clay, 1 believe he \\(3111(1 he a
nienilier of our gociety. but I know it would break Iii> gentle (11(1
heart to hear the thiligh that were to him elieri,lied secrets, so freely
discussed iii our mectings.

The breeze thal 11:1< .(·:ttered the £1011(16 of 111\·stel·\· heful·c it.

hah gained ill vollime, 1111111 its Stringth has become that {11- :i crel tic,
aiiII lia. .4\\·cpi before it every 17:t vestige Of tile  Id ul-tbodox beliefs,
and 111 their plaee there is to-day the 11-tie gt,Vicl of education lici q
preached by the \merit·:111 14.lectr -Platers Society. 1 4 slogan
"kno\\·ledge is power," is k owli :·rid appreciated hy every plater iii
the l'nited States aild L mi:,(1,1, be llc a 111·luber of the viciety :jr
not. 15111 wlictlier he is or not, the plater evervwhere to-day reeng-
Ilize the fact that if he \\i>lie. to keep step with the onward niarch
of progress. he must edlicate himself iii hi. 1 )17 fe«ion, and more
and more, throudioul America, plittel-4 [tre liet411111114 to realize that
the edtleation thev lieed can he witten thi- )11411 a»ociation :md 1 1
exchilliging With line wl(,ther ideas :111(1 1.miwledge gailled ill prae-
lical experience.

It \,aq for tile pul· Ohe  F t'Xelianging ideas, iiI' trading expel-i-
cnet that the \11]crican Electro-Platers Socictv wits formed. Under

the leader>hip of our lic ;11, red fricud, Mr. Charles 1 1. Proctor, a
111111(11'111 of mill, 1-e\vcr in 11111111}er. 111:111 the |imilelle4 of the· Sorictv
now number, met iii the \Stor I 1(,114· in New 32)1-1. City, hardly
five vears ago, ami there Mid the f :111)(laition for the .4 lemlid qtrtic-
lure, thal \¥21% 1  hecome ill till·Allirre a 111(11111111ent to their energy
ami progre<sivelless.

The Cal-h (lays of the ile\\ Societr n el-e 11,11 all peareful :111(1
liniell {)])131.Sition was met. X|:my  Inter,4, to whom the prille·iples
for which the new Societ, >lotic[ appeared sacrilegic IUK, were 1 litterly
opposed lo it, :111(1 many opeiily spoke· against it, propilies.ving dire
calamities to the plater iii gctici·ali f a .,40£'iely tliat had for its primal
object the (lissemination of knouledge concerning the :art of electro-
deposition were allowed to live.

1 hell, 1 0, there was the agitator who tried to force his way in.
Mut the wi,<lum of the foundel-% wil: irreal aii,l their resoureefulne>s
equal to every emergei,ey. The v ,<·ictv emerged 1-1·0111 out of the
gloom, its name as an edurational <,Kietv 1111%111110{1, mid questions
o f wages and labur conditions were forever barred from discussion
iii its meetings,

For some time the New York Branch. as it is 11{)\· named, was
the unly branch. It was the Xational Electro-1 'laters .\<sociation.

ami gractiially platerv all orei· America applied for :ulmis#Liii a.:
111embers. 11 Scion  ceame :11111:11-ent to the members not living ill
New York Cih· or its immediate vicinity, thilt to get the greatest
aniount of benelit from thi·ir queiely, they 11111>1 form branch asso-
ciatiring, ami the Philadelphia platers, under the leadership of Mr.
Fred C. Clement. our:dile Supreme Sect-clary, applied for a charter
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to form a branch sorietr in their cih·. which wa> granted hy the
National 1:011\·.

\Vit in a comparatively >hort time, Ruchester. Toronto, indian-
apoli>, 1 )etroit :ill{[ Chicilito fell iii line, and :i >hort time later roll
centlemen formed a S  Louis Branch. Since thell several other
cities have heet)ine lize hottle, of branch societies, 711 haring but
the nile object iii view. timt is, the idication of its members iii
lic art of plating.

Ill (Iwelling >(} pel·hiclellily on the educational feature< of the
society, I (10 111 wiKh to give the impression litat it is oilly by (lis-
el»in,g  later.h' problellih in (,111- ilicetiligi that we edlicate cir thal the
>ciciet,· 6 the 0111\' >elio<,1 thal is tiecessary to give the plater a ful-
i>licilbiltication.as a phiter. Mut I do wiqh to inipre» on your minds
the fact tlial iii our meetings everv pliase of chemistrv am! electro-
chemi>trv relating li) tile art of electro-,1(7)11>ilic,11 1% <liscu.sid. Per-
1114>9 11(> ela» 0[ men more fully 1-Calize the beliefits of a teelinic:il
ectueatioll. I lence we elleoul·:lge our members to :study every detail
of plating. mid treal it as it should lie treated asa science, A number
i,f oitr branches hold thrit niectings iii the laboratories of institu-
tiou. c if learning \\liere e.\1 >Crimilits Mid demonqtrations are 111·ide,
and where Ellen \·illi 1)(}th zile(jl-ltieal mul practical knowledge roll-
vert theorr into practice. and the plater with limited experienee
gain: irl a hhort time :in allk)111,1 of knowledge of hih profession that
it \\(,111(1 take him years to obtain, hy 4111,13·ing alone.

I'lie experie,ice of lik felli,u . i. hi> for the :,41.ing, and is at
5,11 tinirc frech and elli·crfull, given, nor d (·> 1110 man giving of
his wore of 1.non·ledge itii» it or licurticlge it, for he knows tlint the
111:111\· 11:lve 111 re kilindedge 111811 imf, :111<1 he appreciates the fact
11]al his  \vii applicaticm for enlightennicm will receive the sanie con-
ideratinii as that given to thi· que,tion of hi> brother member,

'1'111·(>11411 the Supreme Sol·ietv. which is the governitig body,
the· 1-rnits 01- the lal)(>r,5 of the Branch S fietic. are spread alliolie tile
memliers. The papers read al 111· different Branch nieclings are
Intl,li>hed ill the "(211:irterl\· Revien." and 91 reach every member,
40 that lic, matter where a member. home ma, he. he Ketc the benefit

f r 111 the labor ami rescarelles of everv branch. The Supreme· ho-
ci:13 1 itilililies Ute (lt·,\Rn,wi i Revii:\\ and the Mt I.!.1.TiN, the laaer
a manthh· periodical der ted to items of intere4 lo the craft.

The Supreme S ciely :7180 111,aint:lillf a |'illreau of [liforniation
to which aMr mi'mber call Al ph for information oil alir .111)iect rela-
tive to electi-c)- Intii,g. IL :71.0 1]mint:Lins mi 141111 310yine·nt Bureau,
illrough which Illl 1111,er. al-e aided iii sceurill: 1,0,itions,

You will admit, qi·lillemen, tlint some lal,or A ,]ecessat-v to do
:11! this, and # el we have lin, :·21:11-ied  A-iceth in (1111· Societ\·. F.3 Qi r

particle of work dime is :1 1,11,(Ii- of love, the onlv reward that we
expect A thal we will lie better platers. the only reward that we give
to our (itticers i. tile appreciation that we have for their work, and
111 their par envel pe from ilie viciely comains N "\\'eli done, good
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and faithful servalit.'' 1 will not ezell sity that we honor them by
making them our officers, im- tile hoilor is all 011 (mr 41(le. For we
are trulv honored M having hilell men as Alehsn. 11,)gaborjin, liar-
rowb, Clement, Seliziltz and Taylor as Supreme c )fticers, am! 1 know
that every niember appreciate; the 11(irk ther are (loing, and they
will find their reward in the grateful appreciation tlmt 6 iii the heart
and mind of every meniher of the \11,erican }<lectro-Plater> Society.

That the work the Society is doing is appreciated 1 j> lilitirll fat-
turers is 1)(Coming more noticeable every clay, for many mailufac-
turing concerns are urgim: their platers to join the Society and
many of thein pay their initiation fees and (Itic.. The wise manuf:ie-
turer knows that a good mall is a good investment, and kninvs thal
n Society whose sole aim and object i., tile edueation of it.> members
cannot be otherwise than worthy of ,111)1 }(lrt :111(1 Clic(illrilgellient.
And we appreciate your appreciation. \Ve want vour good will, and
we :tqhure you that you \\·ill gain ln' heing our friendS.

The position of the average 1}1:11(·1· ih all iM)lated one, insofar
as men ok Iliq prot-c<>ion are concerned. I le i< M 111(:ht rahes the
only plater in the 1-actory where he is eniploy'ed, and c.imiot go iii :inv
one for advice or help very easily. 1 f, however. he is a nicmlier of
the Society. he knows the man or in<·11 who emi on :liort mitice help
him. 1% mit this of great value to any employer? 11(,11 often (Inef
the work ill the plating hold up an urder. because s niething is
wrong? It mar  c just n li-ille, 1 ut it hecoine. :i Verv illiE)(,rtillit
matter whell perliap. it throw> the emire factoi·>· Ar,tem off the
traci:, and ret, bv calling on hi> brother plater< for aic|, it mav
be a(ljusted i,1 a All,irt tillie, 511]11 tillie, 1]loiley 1111(1 w(;1-1-\· s:i\·c<li

Mut our ambition .suars crcii hittlier thail jtlht lielping flic plater
out of difficulties. \Ve want to place the plater and Iii: art oil a
bigher plane. \Ve irmit the plater in treat plating as a science, for
it is n science both diflicult and complex. \Ve wittit the plater to
become so thoroudily familiar with the Kience of plating that the
difficulties now Ko oftell elle(Juntered iii his vocation will become
thiligs of the past. i\'ill this lint henelit the empkn·eT :1% much mid
more tliam the plater? h will illean inereased ellieielier. which ill
turn means a product of higher qualitv and a lower Coht of pro-
ductioi i.

\11(1 we e·:111 attain ou
Oursek·es as we have itt :m

Let me say to the platc
ness to come oil Mto the lity

r Unal. :111,1 :ill:Lin it <)11!v 1)\· a,<.(}ciating
0(111,·atic)]i,Li society, such as ours is.
:r who is will groping in the nuter dark-
111. 32111 wili iiever regret it. You will he

welcomed with open arms. 11 1'(111 are a pessimi.ht, al}(1 hee 11(,thing
init the wrong Kide Of thi. world. 1 1<now of mi heller cure frir your
disease. Vol- pe>silliihm i.4 51 disease pill·e alic! Silnple, Sumen·here iii
thic gran,1 old world there M a niclic f r :711 of ils, 711(1 it A u  to
you to hutit it and find it. .\nci if perhaps you (lon't fit in very
snug and tight, get the right kind of ii,jurishincm and fill out. .\11,1
the right kii](1 of nourishment for you, 1,1-other plater, is education.



T.earit to know your profession as vou know yourself, and tlieii
learn to know it a little better. Get in with Your fellow craftsmen,
Come to yolir meetilig% alld le:il-11, and life will lose its somber title,
aiid though the cortiuropia iii foritille's arnis mar never be titte(1
your way quite ns much as you would like, remember that there are
niam>· things in this world begicles money. And the greate,t of
them is the knowledge of clitly well (1(,110, of services faithfully
1 Trfornie{1,

Vou may think that we have mapped out 5,11 extended program
for ourselves, \Ve have, Mut with your co-overatic,11, and with
the aid and :411>port of the progressive platers of America, we know
that we can Carry it out. |11 mihwer to the question, as to whether
we 14 111 attain oui· c,hiect, 17,11 will hear ringing through the United
States :111(1 Crill:ula. \Ve \Vill.

F reman Plating Department, Cli  c Store & Range Co., 1<nk„,112:, 1 tid.

£ good oxidize 1  take the place of .1111)11111-et mar be had In·
.:ili,iwiting· a Iye viltiti in with :41111}litir. h 14 said that thi> ox<(lize
\\ ill 1:1:1 101iger than the %1111'lilli-et oxidize.

A 4  d black ean 1 e gotten 1 31· *:iturating a cranide solution
with arsenic. The .b, ililtioil 11111.1 be hallinted  1- the nork will simit
or .11 i,ike. l-St' 11 1 :ind iii all ili)11 tank with a low voltage. Take
tile work oill a. fast ah it i. Covel-l·,1.

1 44, d black may be had by uing  ne pomid crallide mid  lie-
half pound ai·Kellie to one gallon, l-se liot, with bra.,s anocies.
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Use of Potassium Carbonate in Silver Solutions

BY FRANK C. Al 1(SL]4*

-[7 ]T]']CIENCj' in the plalitit< r 0111 nican. not 01117 the hallilling
rd of the hell) lu hest act,mitage, 11111 al,0 having everv gallon of
solution ili co dition to get fl-lim it the best sel·vice  i N le.

I believe 711 plater. will :igree that the sollition A-om which we
raii get a good deposit of a given weight in the chortest possible
time. which means the hi.gliest ezirrerit cli·]isity {:211111,1-rs per aq. ft.)
and with the lowest eleelrt)-motive force. i> the 1110>t elll·ient plating
solutic)11.

[ am not Sure that the electro-motive force is of murli import-
allee lo tile :L\ Crage Plater hilire 111(04 Plaill·rs seem to have el](Illirll
current :111(111<e a portion  1- it llcating their resistalice coils.

h i. 11(31 the· 1 1111-1,0,<e of this article 10 <liMe·uss the correet amount
of Kilver or free crailide that 41,0,111,1 1 e ll>ed ill n 111:tting solution.
:ts this (lepen(Is 11]pon the class of work heing plated-but im purpose
is to precent a lew thought< regar<111 g tile advantage  1 Conducting
Salts. esperiallv pot<14:illiti e:Lt-]},inate C K ,('(L) in a silver plating
Militic>11, and the extent to jihirli ther aid iii producing :in ellicient
plating bath.

Sonie seem tn be of the opinion that the best >ilver <c)1711ion is
Olle that is "1)ure," i. e., 1EL\ilig  111· silver and eyanide in it, but
even if this were true, it woul,1 he extremelv dilicult, il- 11 t inipos-
Sible. to use a .411'el- solution fol· aliv letlgth of time ami 11 l have an
inerease of car  nate eatised In· the der )11111(,sition of theevanide. 11
ic the experience of most Plater: thal a new hilver Kfillition does not
nork well at first. but does better work u'licii it Ims "aged." \Ve
assume this is 1 ier:11>r tile "aged" solulion lia. inereased its
carbonate contelit. hence works better. C':11·11{)11:ite, either volassium
Or sodium, inerense< the eimillietivit \ of the bath, ami ;idmits the lise
of a higher currelit delisity, 111114 giring a lie:ivier deposit M less time.
'Plik of course. is an iriereas· in Llic dlicieticv  f the bath, 1 tit this
iliere:Ke in the efticiene·v colitillies with the additioti of carli(11:ztes
only 111) to a rertain point. ami past this point, it increases the resist-
alice of the bath ill>lead of the conductivity, which, o r course, nlealls
a decrease iii solution effirienev.

It is freque,illy assulned thal conductivit, of a solution increases
with the (len.Kity. but this i> 1101 true of all sc-}Ilitions. Diltlte Sulplitirie
Acid, for instance, has a greater resistance at a gravity 1,4 than at
1.2. (See Table No. I.)

The same is true of n Sulphate of Zille solution. The resist-
ance of this solution is 11.1 01111]s per cul)ic inch at a specific gravity
of 1.2709 and 11.5 ohms at 1.3288. ('i'able No. 11.)



I am aware that a solution of high density is of advantage oilly
iii so far as the increase in eurretit clen<ity will aid iii laying on a
smooth soft deposit of metal.

\·Vith this in milld, 1 give the results of some experiments we
linve macle iii which J 'otassitmi C:zi-honate plaved an important part.

£ 1-egular (1()111)le silver cyaitide solitioll was niade up iii the
ustial i·ny witli 4.50 oz. 1)(,1:14411111 eyallide per gallon and 3% oz.
silver. The marillium eurrent densitv tlint could be used with this

sollition was 3 amp, pei- sq. it, \ higher current density
predneed a rough or "liurlit- deposit. A >c>lution with the above
mentiolied :1111(,unt of >ilver :ind evanicle should do good Work with
a higher current deli<ity. C )1-dinaril·, we would say "it is a new
solution, it nill do bettl'r after it has been used for a few weeks" or
10-ter it 'ages' " This lileall< it would he used 1111111 eyanide is
decomposed or licitasbium earboitate i.< added to the solution. We
brought al,(,111 ali artificial :t,treilig of this >olution bv adding potas-
sium carbonate, pulting iii 4 07. per gallon. This change actinitted
the use of 6 :11111). per sq. ft. cathude %11·face. Another four ounces
potassium r:21-1,(,ilate was added : we now doubled the current {telisity
and received a sol-1 .smooth del>(ifit of >ilver. The solution that at
first would not lay (lown a good depo,it at 6 31111). by adding 8 oz.
potagillin, filrl)(>liate, tile effifielier of the Solution was increased
more than 100'i . .\11(,lher foni- ounech potal<hium Call}Ollate was
theii added, Init this did not inerease the elliciency of the bath 50%
as lilight lie 5,111,poed it nould. The inerease thi> time was only
about 8%, as a good deposit could lint be produced :it a current
denqity higher than 13 amp.

Irill·ther additions of putassium carbonate seemed to make little
or 110 difference iii the nature of the deposit at a current density of
12 amp. up to 20 07, per ual,, except that it (lid ilicrease tile resist-
ance of the Holution about 200' 5 . 12 A requiring (nie volt with
8 oz. 1'(,1,1.q,ium e:arlionate per galton :imt nearlv 3 volts with 20 oz.
potassium e:11·11(inate per gal]011. with iii) improvellient in the nature
of the deposit. At 28 07. 11(,tassillin car])(niate per gallon. we could
not get more thati 6 amp. per sq. ft. with 3 volts.

We might put it thus: the efliciency of a silver solution with
4,5 potassium eyanide mid 3.5 silver eali be doubled hy the addition
of from 8 to 12 1)7.11{)1,2.>%111111 carhollate per gallon, but if twice that
aniount is 11(1(led, saY 24 07., the efficiency drops off about 100%, or
in other words. twice as imich work can be done iii a solution with
from 8 to 12 07. potassium e:ii·13(mate per g:111011 illan iii a solution
nitliolit 11(11:issium carl 011:ile, a< in a solution with too much potas-
sitim carlion:itc iii the 4itme lenwh of time.

1 fita:44ium carli(inate in a plating scilution is of advantage oitly
up to 12 07. per gallon.

Table No. 1 [I. will give a good idea of the results we are
trying to tell about iii the above.
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RESIST.\NCE ()17 ])]Ir'rE Sl-].1 'Ill:RIC ACID.

C Jamin and Hozily, )

OHMM PER ('. C. AT OHMS PER CE. IN. AT

D n. -

hity- 00 C or' 8° C. or I 16° C. or 24° r. or 0° C. or  8° C. or i (I° C. 01·'24° C.or
32° F. , 46.4° F.  60.8° F. 73.2° F. 32' F. I 46.-1" F.  60.8° F.'73.2° F.

1.1 1.37

1.2 1.33

1.25 1.31

1.3 1.36
1.1 1.69
1.3 1 2.71

1.11 4.82

1.7 i 9.41

1.0-1 I .8-15 i .737  ..3 Ill
!)28 1 .1;(;6 .]81; .52[

.896 i .624 ' .434 I .516

.!!10 I .(WO I .472
1.OIl ' 1.03 .896 .8;I;

2.1:; 1.72 | 1.32 1.11;
3.1/ 2.75 2.21 l.ful

6.25 | 4.23 3.07 3.71

.*19 .333  .2911

.3Ii] .2(62 .191

.353 ,246 I .171

.:17(l .2(VI i ·1811

.512  .413 .153

.8:;S ' 677 1 .,31!K

1.43 1.08 .871)

2.4(1 1.(17 | 1.21

RESIST.ANCES () R St -1.1 '11.\']'14 Olx zINC .\'1' 10 C. C )14 30° F.

(Ewing and Mactiregor. )

Den,ity 011,11,<('.C. Per CH. In.' Drnsity <)111,1,€1.C. Per€'11.111 ,

13Illl) 182.!) 72.1 1
1.Ill 87 Ill).3 t).}It

1.1 1278 111.1 4.&.7

1.I '3 M (i·t.8 23.1

1.I [700 5{}.S 2{).(,

Ill()19 12.1 1 IM

1.1,32 33.7 11:1

1.181,5 32.1 12.6

I.2186 11.!I

1.2362 3.2  11.,3

1.2709 285 11.2
1.2891 28.3 11.1

1.28!13 2,8.3 112

1.2!LK/ 28.7 11.'1

1.:12,88 91, 9 113

1.3.-01 1 31.41

1.FGH 32.' I FE
1.117.1 ']3.1 ' 12.2
1.01 11

13.:;Matin·ult·dll

From Taster'x Electrlenl Eng·ineerx' P cket Ilook. Pnge 1231.

Oz. K. CO.  Clurri,nt 
PA•]· (lai. I Di,i],·4tty Volt. Niature of 1114· Deposit

IN) | 3.53) .35 1 Hard whitr plate.
INI Ch„0 .83

11(1 R (Ir} 1,5 Very 1·{ill; h :ind ··1)Ill·lit.-
Vrry while und i·oligh (in ends.

13 12.11[1

00 i 13.I lo ..... I

8 3.,50 1 45 1Soft yinooth 11]:ilp.
8 (i.{in Mort 1,1/1(' plat,·. very good.
8 9.IHI 1.III Soft 1)liur ]11,]le. very gi)(-MI.

12.IHI 1.311 Soft Mui• 111:itr, Trry 0, d.
1 , Soft 1,1 r  lati·. slic·litly i·(111;rh

(m (11(12

21 | G.{IN 2.7 | Soft yinnotli (II'lic).it.

With n pressilro ril' tliree vults we i·nutd mit Fret mi,]·e thirn Mix
1111pereS per >41111.tre ilic}1 4,1 culthinle Mill·hace.

*Buff:,10 Branch.
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Arrangement of Voltmeter

1 LE design oil (11)11,141% page illil.strate, how 111\· rollmeter is con-
1 Hecte(I with the plating· tul).. 1 1>inglit a 11, (lel ·32. \Viston

lihish Type \ ciltmeler. 211(1 111;[terial, ami maile 111\· cm 11 volinieter
S\Vitchboard. The (limenhions of mr b x are. 20 ins. 61]12. 11 iii...
high. and .1 ins. wide. The vollmiter mid wit-e< are 711 enclohed ill
box, which ha. licen given several coats  1- black paint, both inide
aild oilt. No. 18 or 20 1%11 \,ire Call he 11 hed 111 0 )1111ecting up the
i;-poilit bell Knitch. 1 11>ed Xii. 11 111<tilated u irc for the rest of
tlif wiifiig

1 ;v the 11.e of the :1-linint beli .suitch. it enal)le< the plater to
aseertain the voitage of each tuk at :un ime lilli. br keeping each
>wite-11 tlil-(mn  pen. 14'r iii.tance, if 1 liand at 'Pub No. 1,1 n ill
close the level- oil point 1 01- the hell witch to find the voltage Of
111111 No. 1 4 1111,1 without 1110, ill: from Tub Xii. 1, 1 can tell how
111211\' r ilt> 7'111) No. 9 9% tihing  r plile·ing the lever on point 2 : and
Tul) No. 3 hy placing the liver - point 3.

The quitche must be kept  pen when vou leave the 1111). That
i>, if lever of bell >witch at No. 1 1111 I, is 9,11 p iint 1, aild I xii Amilling
at 1'111, No. 1, 1 \\·,)111d 11,11 be :11)le 1  tell ulial voltage i am uhing
011 '1'111, No. :1. i would fir<t have to nalk over to '1'1111 No. 1 mid
rilli re tile lOver fi· 111 1 )(,illt 1 ami place it (iii point 3, before 1 would
know how much clirrent Tub No. 3 6 11.ing.

\11\· number  f 1111): Can be operated  ii the >ame plan. Slintild
tile plater net·(1 fiftee,1 1111}., he wi )11!41 lili·11 1-equire n 15-1),)int >nitch,
which Call he connected n  in <Cries. same as diagi-:111.

My clohing the main ,\vitch i i i v )11111eter >uitclil),1:11-(1. yoti nill
a,cel-lain the voltage the Al\·11;11110 1.K gelierating. 1'1]i: E\\·itch 41,1111(1
al<o be thrown open when \'{,11 are thrinigh With it. llc ,\Frver. tile
rheostat switelie, 1, ·6 and :1, stiotild be closed ho thal the cm·rent
rail go into the 11111.

It nitict bc understond that p int 1 on the 1 1(11 <witches Mhows
tile elli·rent tised in TiiI) No. 1. I  int -2 will 41 w the Current lised

in Tul> No. 9. and poilit :; will sllow elli·l·elit liKed in '1'111) No. 3. So
you will readil v 4ee how ea.*v it is Mi· the 1 )111 ter to walk to any one
of his till)s and by moving the lover 10 11,111114 1, 9 and :;. he cim Kee
how much eurrent he is 11*ing at each of- Ili 1111)., Uith{)111 1114>ving.

An:rs'r \1·'11. 1<c j Xi )1:14

IPhiladelphia th·anch.

./.-Anode.

8. X.-7-poilll Bell Switch.
C.-C:lt h „,cle.
71.-I)viiani1.

U..9.-Main Switch on Villincter Switchboard.

R..9.-1, 2, .1, Rheostat Switches.
t-.-Vollmeter al,1,1 Volillicter Swililll,[mrd.

/3. F.-Back of \6,1tmeter SWitchlic :il-(1 411,11·ill.g h m- wire. :11·r colillected.
They are all soldered to a brass plate.
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Newark-New York Banquet

 1]E fifth aimual banquet of the Newark and New York
1 ranche. took place on the evening (il 1;diniary 21:1 at the

Marlborough-|tletilieim I lotel, New York Citr. \1)0111 01]e hundred
and >evelity gue.ts took 11(Irai,lage of the hospitality Offered liz these
brittlelle. <111(1 they each :111(1 ever\' conc had Eul enjoyable rvelling.
\1 the speakers' table were Mr. Charb H. Proctor. Mr. (Ici>riye 11.
Hogabo, m, cour Supreme Pre.ident. Messri. 'Flionia> H. Haildow
and I. .\. Stremel, Pre,%(lent alld \ ice-['resident of the New York
Branch: 111·. Horace IL Smith, I 'resident of Newark Branch: Dr.

\V. A. 1(mes, Professor \Villiam \\'iener, Prineipal of Newark Ceit-
tral |ligh School illid (}ill* old friend, Smiling Mill Schnieder, ch:iii--
man 01 the |;anquet Committee.

Prevident I |aill(low gle·ted as to:Lstill:liter miti] his voice gave out
anil ilic,1 |'resident Smith took his place. The affair was moft sue-
reisful ill every resl)crt Mid the committee desires to ill;illk all who
hellal make it So.

j jr. .1, i.·pli \\ alter<, of kic]1111, 311(1. Va., 1-0:1,1 a paper (111 -[Electro-
Plating: [ h it a Trade (11- a I 'ri, fes>14110" I Lis address was inost
ilitel·e>ting iii everv respect :md maile most of the nieinberb  re.ent
fect proud of the fact that they are plater.4.

Profe.<vil- \Viener's talk was 111(>91 illterefting and he stated
that in order to he Buccessful he inust fulton the business for which
he wa: hest filed.

1 r. Charie> 11. Proctor. founder of the Societ\·. >poke a few
Wor,10 :11)propriale to the  Ii·cit.ion and conerattllated tlic two
Bratiches on the progress ther had niaile. Supreine I >i·i·.iclent George
Ii. I logal )4)()111 illen rer<)11111ed the  bject> and bellelith of tile So-
cietv.

Mr. \\'111. Schnic,ler then spoke interestingly of his various
experiences and stated that iii order to have a highly efficient plating
clepart 11)Cut a platel- 11111%1 and Micitil,1 have the sallie adv:tlitages :LS
anv other part  f the shop. \ ice-|'1·i·>iilenl Siremel's slieech was
intere.ling and i: puldished below.

The badge> u<cd were furnished 11\ the Mails-\Valdstein Com-
pany. Xewarl., N. I.: the ineliu Card. and Souvellil-4 1,·re Elli-111*lied
hy the l'elluloid-Z:I )011 Conip):iliv, the Roessler & I I :164:Le·Iici- Com-
pally provided fi,1·.the printing antl tile Cellilloid-Zapon Co., ](gyp-
timi Lacquer Co. and R essler-[ ]:is>1:iclier C :1111>ain· furnished the
eigar.. The 11 ctal 11]clustry %111)1)!ied the 1-t·gitration St:11| and fur-
1]i>lieil tlic 1>·ja' 111.7(11)iic.

The diy,lay of the work done br the members \,as so tood that
it Callsed 111:Lin· 1  scratch tlicir heads and +ar, "(lee, 1 ir<jitcler how
thal was (1(ine.''
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Vice-President Stremel's Speech

FeHow Alemliers, Guests of Honor and Friends of our Society:
It affords me great pleasure to greet you thi. evening on behalf ol
the New York :111,1 Newark lir:inches :ind bid van all welcome to

partake of the goud things which hine been prepared for u:, :111,1
which are offered, and I trust will be enjoyed willi thi· same goodly
spirit a the (111hky <(,titherner breaks bread wilh the pah,King strallger.

\t this, our fifth amitial banquet. we 110 longer meet ai the
pal·eiit body of this grand society, which lias for its aim tile eittlea-
tional uplift Of its each alld every member, but 1111]libly we lake
our place iii the rank and file of the Itratich Societies, haring had
the paternal yoke lifted from us hy the formaticni of the new Su-
prenie Body. representing:ill of the various thranches.

1 avitil inysel f of the opportunity to pilliliely commend the
menibers of this body who have persevered in tlic work 01- developilly
and guiding the Society to its present lofty position iii the eyes of
the plating fraternity.

I he work was hard and as the Society grew, blisiness likewise
inerea.Sed and much time which illight have been given to the dis-
Cussion Oil plating. finishing, etc., was Saeriliced to 1,1,01,1,·111% of
orivillization >40 ilint (ithers lili.2111 learn of and  e benefited bv the
Society. Now that we have licen reliered of this respousihilit\· we
litid thal our progregs has hecii greally inipeded while (}ther
Branches have 11(jurished and e.41,11 li.died niethods of £,ticating
theinselves in the theory 1111(1 ellemihti-v tif electri)-Plating mid jill-
ishing. A widelv seattered membership) al>o is ours, it ranging from
const to coabl, from north to Knuth of the States, ninking it impos-
sible for many of its meniberv ever to attend a meeting. And tile
withdrawal of the Neunri. 11101111)er< also elli into our 1-:1111<K and we
loft >everal earneqt workers bv the formation of that |tranch.

Then, too, busines< takes some of our lie>t 'lle'll to other parts of
the CountrY and we greatly Inib< 111· regular- :ittell,lalle-e (}f Kiell
live wire>% as oti- 101111(ler and Firbt Past President. Mr. Chag, 11.
I 'roetor: Supreme President, Mr. George H. ilog·aboom: Mr. Pere,
S. Brown, Mr. Schtieider, Mr. Sliter and (1111- elected Previclent, XII·.
ThoQ. H. 11/(!(low.

Mut we have beeii leaders M the past :ilid hope to contiuue as
such and plans :ire now 1111(ler way in our New York Branch to
secure a laboratory and the servieeK of :111 instructor th:it its ment-
bers mav becoilie proficieiit iii both the the<>retieal, eliemical :ind
practical sides of electro-plating. Therefore, I extend this evelling
a illost cordial invitation in :all lt<)1-emall | 'laters who are as yet
not 11]embers Lo come and join 11% and share the beliefits to be derived
from a membership in the A. E. S.

Uid Ilow 1 hope you will 711 have a most enjoyable evelling :11(1
listen to what the speakers of the evenim< have so kindlv agreed
to say to tls.



Dayton Banquet

C )11 Wechiesday evening, February 24, Dayton held their first
21111]ual banquet ill tile liallillict I 1,711 of tile Y. M. C. \. This Bratich
ileviated sumen·hal from the courst· Usually fullowed by the Branclies
and had their wires alid fi·lends present iii order to make the even-
ing more elljoyable. Owing to the inelement weather and heavy
snows. the attendance was slightly lesh than the conunittee had
arnicipated. I 6,ever, tli:it which was kicking iIi 11111111>ers was par-
ti:1]ly maile up for iii the good .spirits and clithusiasm displayed.

1.etters of regret were read from Supreme Vice-['resident
I [allsjoStill mid ]4'under Charles H. Proctor 011 their- inabilitv to be
present, Init their well wishes were present nevertheless.

.After the good things had bren 11:irtakeii of. the Chairman of
the Banquet Committee, Mr..\. 1 ,amoureux, introduced their presi-
dent Mr. \l atter 11.raine. who acti·([ ab '1'J,;iqtiiianter for the occasion.
Pre. ident Fraine, in a few well elio>en words, spoke of the feeling
of plensure it gave him to see· st, 111:111.v present. "This showing,"
lie continued. "speaks well for the future of the Dayton Branch.-

lir..\. 1,altioill-elix, Secretary of Ma>lon Brallch, then outlined
n brief histon' of thig Branch :ind hpfike icry elieouragingly of tile
future. I le thi·ii proceeded to read a paper writte'11 1>v his brother,
Mr. If.. Lamoureux. of the Chicago Ili-anch. on -lifficiency, Musitiess
alid '1'eclmical hicaq of ]Ilectro-Platin€' This was rereived With
mitch entllubiasm as Mr. 14. I.anioureux was responsil,le largely for
the formatioii of this Braitch.

Inil,romptu remark.4 were maile hy Messrs. T]enry .\. Creamer,
of Springfield, c ihio: .1(}Aeph Keyes, proprietor of the Dayroll Plat-
iNK U'orks: Forrest I lartzell, proprietor of the Crown Alainufac-
turing and Plating Company; Elmer Stephens. \Vm. Liddy and
Ruben Stinians, librarian of this Mi·:inch. During the evening, the
Ioiies Brothers Quartette rendered selections and tliey were acc{)111--
panied on the piano by Mr. Xorman Jones,

Dayton ims been organized for imly one year. starting with thir-
teen members and at present having an enrollment of twenty
hustling members, The future of this Branch looks exceedingly
bright and a banquet to the inaliufacturers of Dayton will be given
in the near future,



Duplex or Acid Copper Solutions
14(,1;1:1<'ll HUMAN*

ANIJAI MER of foi·mulas have been given for acid or duplex
C )1)11,·1- :(ilutic )114. all,I I will ei :cleav, r k  bring titit : me of tlic

point; regarding Ilie s.tine, 11(11 ing thry will benefit :c}ine of our
members. Some of tlic:e fornizilas have u'orked perfectlv, while
others have. provell faulty, although they may have bee·11 worke,1 :711
right hy the iii\·entor.

I hare ahvarS 11,0,1 the f<,11<>uring wheii niaking a new Sollition,
Ellid illvariabh have obtairied excellent re>tills: I have :11%0 noted tile
following faults and have found the remedies as ther are given
below. Ther mar not work tile hame 1111(ler (}ther Conditic)11.6 as thev
have worked for me, and other  1:iici-s mar mit linve the sante
lailitres or observe the sanic I:itilt<, :t< 11 1< rifte·11 the ease that one
plater ma> lise the quie f i·nitita thal lia. been u i-ki·,1.i,ree.+Aillv
bv another plater, and jind it impo.>>ible to obtain good re>tilts. ]
think this has happelicil toi a mimber of li., Oft' times a plater mai
hare trouble with his various solutions and ccitil·ing, and hih positioii
nece>Kitates immediate re>ults and production, but after this It;ts
been obtained he contillue> 11·\ ing· clifferent 1110117(1{ls, hoping for
further improvellient. 1 le 41(1111,1 11(11 he afraid to :cel. the advice of
some other niember who knon :, 1101+ be afraM to sliow his ign ralice,
fts none of 214 know> it :711. ami it lia> happrited that continued useless
experiments have restilted in the loss of position.

\ fairly good solution is :1% Follows :
\\'ater-1 gallon.
Sulphate of Coppet --13% pounds.
Sulphurie .\cid-2 0111ices ( al,1,1-0ni;ite).
1]owever. 1 personally have itevcr 11>ed this sillition, but

gener:Al,- hang the S1111)11:ite of Copper ill harkh iii the tank illitil the
hydrometer stands at 17 or 18, ulici] 1 add %111 hurie acid until it
reaches 14° more. I then add :thout one-quarter ounce of alulli
per gallon, and i have f und this to he a go d solution idlich
genervillv still-t: out right.

Itelow 1 enunierate .(ime 01 the faulth which 111(,hi of 11% have
been up again>t, mid the remedic. that 111:ive appHed, which may be
of Borne benefit to tho:e not 11:iri,ig had the expil-ielll-e.

Rough st)(11> or "pimples" may he caused hy a stirred-up %0111-
lion, 9111:711 particle. of undissolved Copper 11(iating from the anode,
or too strolign current. To cut ()111 the etirrent or straili the <(,lution
usitall¥ rellie(lie.i this rc)11(lition.

The del)(,sit 11]:iv be Kinooth and free from the velvet appearance
that is desired on some eli»es (,f work. This 111:LY be caused bv tile
solution being too low iii metal, when >41111)11:ile of copper and a small
anlount of %1111)11111-ie acid 411(1111(1 he added.

Spotq may Ill)1>ear r,11 the surface which refuse to plate, which
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may he caused by finger marks or grease, or the article being porous.
If the latter, the pores may be filled with grease. If the article is
of ircm it 111:1, not have liceii Ktilliciently plated ill a evallide solution
or nickeled. Streaks sometimes appear on the work, which may be
caused hy the grease iii the pores or a zine <Pot. Streaks are sonic-
times catised br the currelit, which caii be controlled by the rheostat.
I have fomid that a good reined¥ for porous metals i< to wash them
ill .gact)]ine (,1- 11;ililltha alid drY out in saU dust, or boil well in hye or
1 )01 ash.

J'lie deposit may he coarse or graitiv, and unable to stand the
huff. when it lim· poshibly brittle 017. '1'111% mity be ritured bv too
much metal lieliig deposited or forced (,11, or sometimes too much
acid. or the edges may be ton close to the aliode.

Sonietimes the deposit may he clark red on the edges and bottom,
calised by the :icid not lieing agitated enough or the current being too
strong. These conditions also cause the deposit to be dark red and
spoii©v, and the addition of a Kniall amount of acid sometimes reme-
dies this.

Too much metal in the Solution mar cause the plate to become
spongy and not hai·d enough to buff. 111e ad<lition of a small amount
o[ ariel will reinedv this.

\Vhen the deposit is not thrown on fast enough a sinall aniount
of sulphurie acid liould be added or additional current used.

Instead of the bright appearance desii-ed a brown scum may
appear on the plate. catised by heavy deposit, weakness of conductive
force, or n dirty solution. A small quantity of alum will brighten
tile deposit : hyposulphite of soda, in small quantities, is also a good
briglite,ier.

When the plate is brittle. caitsed liy the solution being too low iii
metal, the addition of a small aniount of sulphate of copper or
carbonate of copper is advisable.

1 11211111)el- (,f 1,1:tter.s siiggest :1(liling gltle·ose. 11701:i>se> or
gel:itine, as these ingredients seem to give the solution a body aild to
act as a filter, settling at the bottom of the lani<. Wheti cleaning out
his tanks the Plater will often 1-md them lying oil top of the mud or
tedillielit whicli has accumillated.

When 1 have known the metal and acid to lie iii the solution in

the proper proportions, and it has worked faulty, 1 have fouiid that
filtering the solution has remedied the trouble.

I have found the -10.lectrolvtic" to he the licht an cle. a< it seenis
to feed the solution more freek than the sheets, and also acts as a
better conductor, as tile warts oil tlieni give more points of contact to
Iii-aw fi·()111, :11]d the 114· is more 111:illeable and soft, I would

· suggest thal if the nmnulacturers start the same kind of anode for
Ilickle, that they make it rough, as the Plater does ilot care for a
smooth-Surfaced Mit)de.

I think the platers trinibles would be partiv cliniinated if he had
less iron deposited than :11 preKent, as lie would get rid of the mud
iii his tank and also obtain a whiter deposit.
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We call use this solution hot. whell it niakes a faster (leposit,
but it must theli be filtered nkire often.

The volinge depellds 111){in the :Ilil{)11111 of tile load and the
density of the Solution, but 1 have been success illt with a voltage of
1 or 1>5 volts.

I do tiot think that [ have emirel' rovered this subject, and
therefore hope that "the other fellow- will help hy giving 11% the
benefit of his e.werience and views.

*f)ny·trii Branch.

Is it a Disadvantage to Pickle Castings
that are to be Plated ?

My AR'rn[·14 (.)'K]91,1.'E.

 S it a disadvantage to pickle castine tlial are to lie pl;lied ?I uould say-decidedly, rec.

The piekling of castings a. far as plating i, concertied i.s a
great divadvantage, as well as an extra expelise, adding nothing 10
the beauty of the deposit. h 11:1% a tendency, if not thoroughly
lieutralized, to turn the deposil yellow in the barkground and causes
the extra expense of plating it the second time iii order lii enver atid
whiten the deposit. to say nothing al)(ilit having the solution Natur-
ated with hydrophloric acid, which, as is well known, docs not
improve the working of it.

The pickling of castings, as far a,s the softening of iron is con-
cerned. is a great advantage· in the polishing department, Softening
the iron to quell an extent to make it pohsible for the polisher to scale
his work with the ordinary amount of wheels, which otherwise would
be impossible.

I )f course, all this trouble could be eliminated if the laborers
performing this work of pickling understood tile 1-eason for it, but
un fortunately this class of work is perfornied by zinskilled laborers
who :irc not famHiar with the ]61445%11 lariguage, consequemth· it is
impossible for the pei·son iii charge to explaill the reasons for the
operations. and this accounts for the acid not being neutralized
in the pores of the metal.

Another cause of this trouble 19 111:it the work is being pickled
a portion of the tinie iii nothing but water, owing to the fact that
the pickle. through neglect, is not strenglliciied, while 011 other
occasions it is neutralized in liothing but water.

There are remedies for ail tile>e 117,11],les, but they lie with
the mallufacturers thelliselves and as the question of motley i.% ilt-
volved. it is not at all likely that any efforts Kill he 111:,(le to illiprove
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the conditions. Nevertheless. T would like to offer a few suggestions
along these lines.

1 f it is profitable for the liiatinfacturer to u. e that Mi·ade of iron.
let him e{jilline it to the 1)]ack easting> (illh·, tlint is to av. use it for
:ill casting: that al·c mit to be plated aild 114· a better and also a
softer grade for <inianiental work or work to be nickie plated.
Br working :11011*5 these lines, the tise of hydrophloric acid could be
done awav with entirelv, :iii item of from seven to tem dollars per
clay and n better grade of work would rezilt.

This subject was prompted 13· a question asked hv some inem-
her of the St. louis liranch, striking me verv forcil)10 al the time,
due to tlic fact that I have had 1 Louble 1,1- tile hame character.

J 'resicleiit I )cli-oil I 'r;incli.

Silver Plating

1 tr I. E. Yol·NivER,:
Um·eman Plitter littj·in SUrer Plate Co.

 PRESUME :711 of you understand the underlving principles of
this sul)jeet and I smecrely beg to be relieved froin the embar-

rassing position thi < :irtic·le finds me while qubinitting to vou  lot giveni
ill a suggestive nor ill :,11 il™tructive imture,1)11 given iii a spirit that
befits me be>t at this time,-the spirit of .\. E. S. To you, lily
1;1-other Platers. I will be plea.Sed ll) rely 011 your kind indulgence
for a few mailients. Xece-ity Compels me :111,1 11eees>arily Confil-les
me to tliat well 11·i)(1(lell path which 1,1-ilitrf 111(• face to face with that
oh! fimliliar subject Sil\·er Plating. 111 selecting thi< ah my subiect
1 believe I owe :11 apologr in presenting  nie that has been written
about :14 much if 1101 more tlian any other 4211>ject pei-taining to the
art of electro plating: 1>lit I thillk it Ktill 1-emaills (ine of the most
interestilit: subierts in the world of electi-0 depositic)11 of to-dan
Silver i: c,>i™idered  iw of the 11104 prominent metals ill electro
del)(Mition proressel \\-hy? Fir>t, bee·:inse Mlver is {ine of the
virgiii nietals, significant for its exquisiti· color, capable of such n
high hictre and brillianey wheii the proper method of polishing
is elll!,1(}red. either  11 the metal itself or (ni the deposited surface:
sce(md. lieemuse it i. (ine of the three distinct colors of nietals oF the

world-thus. gold is yellow. silver is white :Liul copper is red : third,
because of its useful and far superior qualities :ts a 11011-corrosive
metal for silverware, domestic, commerrial and many other pur-
1,(,< cs where 110 :14,01·ior sul,tilute Iias ever becti offered. and beralise
of the intrinsie ralue of the illetal ilsel f. Although iii actiial amount
of metal, there can be no comparisons made, with Home of the
inferior metals iii amount of met,71 delinhited, 1,11 ill actual Vallie
will equal. if not exceed, any other metal in actual value of metal
i k j,c,: i t icm .
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l'here are a great ninity differciit salls of sil\·er. Some of the
movt common arc, the eliloride, nitrate, carl)(mate, oxicle arni sit!-

phicles. The >tillillite alid Electate :111(1 ollier Salts have bel·11 tried.
Ilowever. for electro plating. bm the one tliat ha> stood the test
of time and gives the  Chi satis faCt ion i: the doul,le c \ anidle of sit. ali 1
potassium. There arc a 1111111>er of methoilh <)1- Con>truetilig a silver
plating solution and carli pliller has :1% manv of his owil private
(}111111011< in regard to making and maint:zining the Soluti )110 :LS there
are dill-erent method>. A few of thehe 11101110(1% I will endeavor to

explain as I proceed with this :article. There :irc al.:0 a mimber of
peculiar ciretiinstances iii connection with the deposition of silver,
Slicil aS the Composition of the cleetrob·le. >lierifie graviti. tempt.,
ellE]-ent Clensity, 01· actiial amotilit of current entering a certain
:iniount of >tirl:ice in a given amount of time, and :11>,i the stli·face
uf the :irticle to receive the delic'.hit. From nettial experience nith
a nulliber of electro plating bilt|14 11(11 Ilt'ressal-ily hil. I have {)1)>el·ved
that tlic,e eil-Cullist:mee. prebent them>elves in :ti,(,111 the >ame war,
lilli as silver is tlic subject at hand, I will endravol· to confine 1111·sell-
21,·cordindv. The fircumstance which lia> the greatest eli'cet 011
the quality and litirity of tile deposite,1 111(·tal is the i-(11111Risition of
the clectrolyte : the cirettilistaire that al Lect> the (tel)(,Kit the most
is the current deiisity. iti (illiel· \\*11-16. tlie amount o[ eun-ent enter-
ing the cathode or receiving surface in a given time.

11] silver  latilig the operator ililist exercise con.Miderable care
in handling the proper and ilecess:iry amotmt of current, as the
difference iii the solution temp. arid :11111,111,1 of c;ttlicitle surface
requires to be electrolvied at a differeitt rote before utivl,ictor\·
results eall be (,1 >tillied. Irrom expel-ielice trailled through e ziicier-
able Mlver plating I am convinced that a perfectly >mot,th, bright
surface if the lic.t to receive a silver depohit. I f the >Urface .41(}111(1
be rough, therefore the deposit will lk· rough alho. 1 f of an irregular
Shape, with many sh:irp protruding poilits, l·te., it will require very
careful manipulation of rlic{)*tat :ilid the correct :111]innit of ;mode
Surface ill proportion to the cathode surf:ter 11111.,1 1 ic maintained
before imy degree of success can he :Lect)1111,11>.11cd. .\,4 the deposit
increases in thickile..s it has a trudener 1  become uni'ren, ami in
nearly all ra..es will lose its regulille eli,2,1-;after :11141 1 rightiiess. The
edges of the r:ithode which receive the liziel.eht clept)>it nre the
quiciest affected. Therefore il will be licce:h:irv 1  resort to a me-
chanical operation >tich as scratch 111·ti>hill.g or I,tilliitti· iii order that
the :mootli hurface will be restored ligain. h A elt<tomal·\· for it
great many platers m use a sihrr q )11111(111 contailling one-11,71[ 07.
or less of silver to the gal. and add a great excess of plit:144ulli evan-
ide to nuike it conduct frech: There are sonic, adv:iritage< in oper-
aling .ollitions formed iii thi> 111:timer. It :11:(, has i 4 (lifadvan·
tages. '1'he Only advant :twe is iii its hei,14 Comparatively illexpensive
ill its first formation. Soluticm: formed in this manner \vii! cle o.it
very rapidly and yield metal of an average character. 1)111 whell tliat
fine zinhurpassable white depoilt, so characteristic of this metal, is



desired you will find this forniation to be gre:illy in error. Solutions
vi con>tructed are vcr, 11·unble-nic 1,0 operate. especiallv iii hot
weather. The anodes (lissolve with great rapidity oil account o[ the
great excess of litita:ium evanide. \ good cle!)(,hiling Solution
should dissolve the miocles frech·, however, and at the same tiine con-

lain the proper proportion of hilver to the gal. or sciltition, :111(1 liave
very little elfect 111)011 the 11:iq· nicial. because it is such metal we wish
to deposit 211)011. The addition of silver salts to polassium eyanide
solutiong may be northy of mentioning at this time iii regard to
the effect vime of the varions galt. produce. \Vith the exception
of the eyanide of >ilver salt 111(}At all other salts have sonie effect
when added to 1,(ita>Kium evallicle solution. For instance: If we
should add the oxide 01- >ilver to a potassium cranide solution 4(>ine
of the eyanide will be courerted into polaggium hydroxide or caustic
polaSh. If airlicillate of Silver shoul<1 he added to putit<sium eyanide
sollitio11 11{)18%411111 Carli,11:lte in a certain extent will lie the result :
the same ln· adding >ilver chloride potassium chloride will lie formed
and Su oil, uith many other halts ol- silver. Each Of the salts, espe-
eially the chloride, climitii.4ies the action of the clectrolyte 111)on
the atiodes. decreases the digsolvilig lic>wer for n'anicle of silver. and
will to Some extent act (,11 the calhode >Mi-face, al>(i in maliv ilistalice:
interfere with the adliedre propertics of the deposit. Some electro
plater. are inclined tn believe 1112,1 thee salts are not injurious to a
plating bath, Init 1 thitik some of you will agree with me that they
are hightv deti-imental. For 11»trati(iii, excerpt froni the works
of an authoritative chemist : C )11c hundred ounres of silver chloride

added ti, a litita.,ium eyanicte solution will produce aliout 69 ounces
of polassium chloride as an impurii>· iii the solution. C )f the same
amount of :ilver converted inti, silver nitrate will produce 4.3 ounces
potaAsium nitrate as an inipuritb wheli added to a potitsqium evanide
solution. Therefore in coi™tnieting a >ilver plating solution the
double e\:inicle of >ilvel· :111(11)(,lahsillill galts from a Chelitical <tand-
poilit are fal· >uperior to any other silver salt for niaking and niain-
tilining a >ilvering hath. After a brief clegeriplion of a few of the
cil·elll),Aance. Collilecled with 41\·er plating I have arrived at the
mo:; pron,irient circumstance of all. the making or forming of the
electroble. Sonic of tile text books on clecti-0 1,1·iting give a 1111111-
her of ways of forming silver solution, but experience prompts me
to lielieve that there are only two reliable ways of doing 90. Chem-
ieall>· and electro chemicalh·. 1 will endeavor to explain a few
thing.4 i  forming :l %(,lution iii tile eleti·(i chenlical way, or (lihs(>h·ing
the silver direct from the mic)(les. The >ilver anode. for this

method 1(,111,1 he "fille" (il· a: 11cni- 1 )111·e aH i,(3<>ible to be had. This
niethod I know will sceni aticient or prehistoric to some of you,
aild I believe ] could lie easit, convinced of the fact that there are

Init a fi·\\ plater.4  f moilern tillic< who still emplin' thii inethod of
forming a del>ositing bath but nevertheless is considered a very
good nietlind. especially for sinall soltitions where 111:iling is itone
4,11 a .4111:ill scale, atid where the plater lia. tiot the proper place or
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facilitv bit- prerillitating liA Kilver cliemicallv. There are not inam'
aries,(,ries required for diSh{)]rilig Ute >ilver from the :1114)(le. A
few porou> ctips, size Mid number depending on the amount of
sultition that is to  e made : a piece of heavy copper wire coiled
up to resemble a close spring, nith a hook formed un one end will
5:el ah the calhode. The coil 411(1111(1 he :about (ille-liall- the diameter

ot the elip. with plenty  i >pace bet\\·cen coll aild Cup mid about
one inch 41,11·ter than the cup that is to he liced. These are r(>1111(1
clip. that ] have referetice t„. Cup. of ollier 41ape> ran be fitted lil,
accorilingly. 111 hil.ST,ending ell],6 ill 1 :t,bition :111 tlint is liece,<:try is
to put a xmall hole aliout one-liall- ineh from top or upper edge.
exactly opposite from each  ther, a >mall wire alt:irlied to carli
hole and formed into a stlitable hoi,k so it Can be liting on the Cathode
or negative rod, having the porous cup properly fitted up. Next
fill tank. or jar, uith cold water ici about t\\(i-thirits the depth that
i> to be 11>ed for plating. Then :idil four (mnee,4 1< C X to each
gallon of water in Unik. After the 1 01:ls.hium o iniide lia. thor-
(,tighly (lisvilved get the exact weight 1,1- anodes, imiig iii the vilution
ill proper pohition, connert miuile· nith p bitiue rod. Then with the
proper amoulit of [< l' X ill Sollition, all<)(le. in proper place, with
porous cup suspentled from the cathode rod to the correct depth,
so mme of the 1,(11:1>sium gallide <filtiti 11 Can enter tile Cup. Then
place the coil, orealhode, inside of cup 9, they will hang AUS,elicled
troin the cathode rcid, entirely free from touching the Cup. Now
add a coiicentrated i< C' N solution to cup, tltril on the elll·rent. As
ninch current as 11(jaible should be sent thi·ough the sollitic m with-
out causng loo mich gas to generate. at eillier pole. If liu action
takes place inhide of cup add 11101-c 1,(it:H:inni eyanide to cup. which
will increase tile action. The current Slmuld be Crnitintled Until
al,out 1 7, ounce. of Ailver- A (li<vilved from the all di·h. '1'llis Call
be determined ])3· weighing the :winde. 112:tin. If the proper amotint
Of :ilver has been dissi)1\·ed and the sollition give. a nice, line-grain,
while deposit the sultition ,11 )1111 be all right. Fill up talik to the
required depth, h will now be up to the operator to use his good
Judgment ill regard to the amollilt of Currelit lice·eqsarv to get de-
sired results. I f after using the scilution it liecomes knY iii nietallic
contelity. the porous cup :uspended for a klial·t time will bring the
solution to the right metallie proportion :igaill. The color of the
anude i. Considel-Cd hy int,St operators to be the hect Kilide iii oper-
ating a silver .(111111011. Tbe :111(ide, while the Lul·relit i. 1151KSHW
should be of a gray color, theii the <,iliti,ni k c ). 1\., Init \\hen tile
current is interrupted they will turn to a pei-feet white color. I f
the atiodes appear white while the current i. Ims>ing thi. will indicate
too nitich KCNiii %(ilution. It i: tlien liere:sal·v to add n silver

salt or draw ill enough metal front :modes hy liKing tile porous Culp.
If the atiodes as.zinie a rei·, dark color while the bath ih in :iction

and liersist in remaining s , this iiklicates a deticiency Of 1)(_)1:1sium
c)·atii c le.
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fu making st}lutions hy the chemical process 1 will endeavor to
confine mr>elf to two of the Ill{).St extclisivel) 11%·d, the double
cranide of silver :ind the chloride: holli of these salts have predom-
inating features, iii fact, Inie will give the most salisfactory re.sults
of any silver sall and the other quite the easiest to prepare of many
of the silver salts. Preparing the double evanide of silver is not
con>iclered a verv difficult ciperatic)11, litit will require a little inure
attention than iii preparing the silver chloride. Some operators form
the evanide of silver br geiici-aling hvdroeyailic and Quis through
a *cilition of gilver nitrate :1: Icitig· a a precipitate ic formed. Hy
thi< melli d a slighth purer %:ill rati 1 e olitailled than 1 y the regular
method of precipitation. The funits are verv danger 11> to inhale
ill 1,1-e )al-ing tile Kilver ill this nlamler. 111 111:d<ilic the double evallide
of %11\'el- there are a 1-ew point> iiI- import:nice northv of 111'1itionitig.
I )llc in  articulal· A watching the netitral poilit. 111 dissolvilly the
metallie .bilver it iS ticcessary to 11>e n pei·feedy clean nilrie acid of
ounmercial >trength, ele. A :real nian· operators, iii fact all of
the text and C|lenli.ti-\ 1)0(31<H. a(hi:l· 11% to uge .il)(,111 (,llc-half water

when m:iking or culting down silver. I beg the privilege to Mate
that when cutting clown :ilver I liever Uge anv water whatsoever,
The \un that 1 have 1-null{1 lo he rel·\ satisfai·torv R to take the

allic,11111 (if silver we wi:11 to di.solve, deliell<ling (111 the coliclition
of the hath, the amount of work being plated. etc. Next. >elect a good
smind jar. as hean' :is 1)()>Kilile 11) be had, (me that will with
ernneilience hold tlic combined colitelit of acid :iii,1 silver :'11(1 still

have half of the was f r the action of >ilver and :wid. The silver
milht he cut up into :111:111 pieces to <,1,1:Lizi liest re+11116. The ainount
of acid tliat will be ticcessarr to dissolve the >ilver should be !)111 into
a hot water hath :.ild heated a< hot as 11,01:41 ile. After thi4 has been
ace(>1111 liqhed add the metallic >ilver :1 little at a time. Ebullition
uill mit be very great al fir>1 1,111 will inercite with tlic ainotmt of
bilver that A added at a time. hi (li-,tring Kilver iri thiS 111·inner
it will lic  ill·lietilark· tiecessary to li:ive 1,1,4,111 half of the jar for
the solution to ri:· ill while ill actic)11. Thi>4 ic a very quick mellind
of ctitting down Kilver :14 the \\ riter has cut 200 oiltices iii this 111:inner
111 twent \ 11]imites after the :wid had her(,ine hot. H the vilution ill

action ,11(1111(1 have a de:ire 1  boil over :111 that will he required \\·ill
be ici add a little cold water, which will Cheek the Retion. .\ fler

the .ilvet· 11:14 been cli .s,Ired ad,1 about S or ]C) g·,i!1011,3 of water,
hoiled or filtered. hut lieresgrv to he distilled. This M the reduced

bilver ilitrate >(}llitil)11. Ill preparing the (1(Juble evallide of Silver
prepare a vel·v et)]teei,trated solution of KC X and add to tile above
memic>tied ilittion criough to throw the silver down ag n white
1,1-reipitate, resenililing· silver chloride somewhat 1 )111 with thi, differ-
ence in preparing. 111:11 wheii ilie 41]ver A precipitated with I I CL
or Na Cl aii exce.< of either will du mi liarin, 1,111 H ain· excexs of
K C N 411(juld he adited to the bilver, ah sit\·er cranicle, the silver will

he redisgolved. Therefore it is up to thi oper:itor to watch tile
neutral point. That is. when ill the >ilver i> precipitated, then to
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stop adding the EC N solution. 11·re it A very easy to commit one
or tw  el·l·ob. First, 10 11(01[ decc)1111)0>e all  f the silver nill·ate or
redissolve >(ime of the 1 31-Cripitated hilvel- ganicle 11\ adding an
excess of pota>sium eyanicle >ciltltion. I believe tbal it is univer>:ally
known thal thi·% various salls :ire rei·y ill.·;Mul,le in water. There-
fore we rein pour or syphon off the water :71>ove the hettled Kilver
evanide: 1,\ repeating the operatirni: a few litnes we can free the
evallide of :il:er fium any chemical <:ill: tliat ire flot 01113· Ullneees-
bar-3 but delrimental to n platitic villition. After sufficient waighing
of the precipilated evanide of qilver ent,ligh i-(}tieelit!-:lied 1< C N
bultition .11(1111(1 be added 1 1 311>t redihh{)1 \·c· it . 11'lle %011111{)11 must be
nell .Stirred while:I,1(ling tlk· K C N v illition: aller tile :11\ l·r e\·:1111(le
is 1111 dishol\·ed add a little !< C N t{) act i:h f rel· Cul!]id:. The elli·m-
ie:11 Retitill which tai.·Q place in tile Soltltion i>, the Silvi·1· Conibille.
n-ith the cy:mick· formi g crailide of ilver tlie freed nitrie acid
tilliting with the I ')11[4]] <,1 Rex 1-01·11]ille pot:19>itim nitrate. hi
preparing the chluride of ilver the salize melli d of entting down
the Kilver A used cs descrihed f r the double cranitle of Kilver except-
ing that it 6 11Cce,sal-y to precipilaW with hYdroilil i·ie acid or coin-
mull .Sall. Mic|illill chloride. The l'(1111111,0,11 41,11 A illuch to  c desired,
ior preferred rather, ffir ] 11-ceipitaliill;' tile hilver ililrate. S me clee-
tro plater.. iii preparing the .hilver chloride will add the 11:liziral .all
iii 114 gramilar lorm to tlie >ilver ilitrate .(111111(}11, litil 1111>; is not the
correct war of (loing it from the experielier that I have had with
preparmg thi.4 silver salt. The 1 }i·*1 method [liat ] 1 1,lve found is
to thorouglilv di.SK,dve :ill of the entill hal! in cold water. dicti \\·Ill'il
adilitig· the falt .hollition to liver nitrate hollition there l·:111 lie liu
clinuce of ally of grain >alt 10 4'11101- flic pool.eb or sell of the pre-
cipitated silver Chloride. Iii :1(1(|ilig tile salt weli (lih:{ 11\·ed it not
Oilly makes wa. hing of thi >ilver chloride ca>ici· and quicker init the
linal reslill: will lic hetter. H the 41·aill hall 411(1111(11)e :tilited to the
silver Ilitrate hollition it „ili be with grent (lilli<-illt\· timt :111 iii- tile
sall cilii be 7.741.71 (1111 (>f the solution. Therefore micillier foreign
sall will be :idded to the plating Imth. \ fier several washings the
silver chlaride will be readv to aild to) thle plating 11:1111 (lirect. \\-ith
the free crailicle in the plating Slililli :11 tile gihil· chloride nill vion
ili:.filve in the vjltition. i f hot water bl] )111,1 1 c added 1  the nitritte
of >ilver Miltition i,11(1 s:ill il Hill have a lendency ti) Cry>tallize the
Ever Chloride alld will require 111(,re |< (' \ 11) (Ii>4%(}Irc it, 1 ;V U.ing
cold ur 1111.en·arm water a more soluble silver chloride will 1 w ob-
lailled. Iii wa>hing the 0ilver chloride at lime> will ti11·11 dark and
resemble nnul. Silver chloride M this condition h fiii· as I have
€,1 :Hel-ved hax 11  iii;iici·ial effect 011 the working con(litions of the
silver <le)(>gitilig· hath.

Taking :lil of the (lifferrill ril'culll>t:·1 lifec Combilied :111(i redileed
to three will be 1,11 thitt is lieeessal·v ici produce the (le<il-ed resuits.
First, have vour >ilver solution free froni acid and .ali : second.
the prciper re.gillating of the eurrent : a 11,1 third, n little illrigment oil
the part of tile operator \\Ilile operating tile s lution.

Chicago Branch,
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Casket Hardware

PA 1 E. YOUNGER

Foremint J 'later lilyin Silver Plitte Co.

 N this short article 1 will endeavor to preient a few things ill
connection with the mazinfacturing of Casket [lardware.
The most extensivelv lised metal fin· this class of !4(1(1(16 is

kilowli as the .tritillic),lial I.cad .\]loy, consisting of 87% Lead and
13% Antimony. Althuugh there are some vnriations M this allor,
it is geller:lily <(illeciled thal tile 87-13 allov giveb vcr\' sati<factury
re. 1111:. [t i. \\illi gre:71 illl-1-equelle) that we 1-md published (letailed
articles pertailling to the e<)1(11·ing :111(1 1 ilating of soft nictal, and [
believe I am juctified iii titking the libert¥ to Mate th:11 the man that
6 platilic this 1114'tal contilill:illy, day after dar, in quantities, is the
111711 that i, ill a ]10:ition to e,)1111)1·ellend Hollie of the little, peculiar
and troliblesome eli:iracteristies of this :illoy. 111 halidling hoft ilietal
the 1111110>1 care 11111>l be c,e,-eied at aH linies, esl>ecially H the metal
hai heen poli.hed to a Sllt-face. a: thriurface is very e:l,ily Scratched,
and if handled to ativ extent, will le:ive finger 111:111.i, etc.

To st:irt the different processes iii comiection \\ith line of goods.
I will zillempt to proceed u ith the easting. freciticilth, termed molding.
the molds :11-e ('(,1111 )(}+Cd oil a huitalill· Brotize Allov and generally
made in halve< : une-hal f of the 111(ild A held up right and fablelled to
a li-ami or h Ider: the  ther half  1- the ]11 1,1 hil. a halidle attached

So it will be el,in·cl,ient for the operator to open mid close the mold.
The 111(11(ls, in order ti) produce witti>facturv re11119, shotild be
poli.lied sinouth, blit 'lut liecess:trili· 1)1·ight. '1'here are a 111111111·r of
niethods o f preparing the mold< for receiving the metal : the iliethod
most irerier:ilh adopted is termed thi' simiked tirl-:ice method. In
1)rel):11-ing the itiold:, the muld< are taken from tlwir rey ective place
c,f keeping aud are ile\1 >4111)ierted Lo :t >low heaL The object in
licaling the nic,Id i, to expel all 11·:lic>  f 111(,i#ture a. it A particillarly
lieces.arr th:it the mold should lie warill amt illibulutely free from
111(}i. ture before a perfect :icilichive deptihil u[ smoke ran be obtained.
The nioA convenient amt generally adopted liletliod of sni king the
mold is best :lecompli,hed uith an m·ilinary kerticene torch. The
mold held over the torch for :1 1-C\- hel'{111(th will receive a deposit of
>·11101.e. This deposit slit)111(11)0 perfeellyulliform, 1.11111(,1 liere<sarily
heavv if a fir.+i·lass castiiw i> desii·ed. The inokA are ilext set up
in their proper position for the o entor to pr.,reed. Collsiderable
care must he exereived iii >larting tile nic)1(1 :th the smoked surface of
the mold is verY >ensitive· and very ea>il· destroyed. The overator
draws with a small haric[ ladle a Azillicient aniount of inetal from his

pot of hot metal to fill the iii(Ild. Before pouring the hot inctal into
the mold, it is particularly necessary to chill the laille of hot metal ;
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the object iii cooling the metal is to set the smoked sur face: should
the hot metal he poured into the 111()](l the snioke(1 sui- face would be
destroyed-then tile (11>el·ator would have to resort to the Emoking
operation again. 11 is 1,(1<ilile to operate .sc>me 111,11,1% without
snioking, dependiw: entii-clj· c„i the design of the mold. Cold water
poured in some niold. lias a tendener to form a water scale which
elial,les the operator to produce valisfactory results. One of the
principal features iii connection with ca<ling this 711(>v is to keet> the
heat of the inold below a certain temperature. I f t|ie nic>Id 41 111(1
get too 11(11, it will he impossible to, produce a s:itiJactory casting, as
the niet:11 will not .el  r hardell. .\11 thal is required to regulate the
tenwerature of the 11101,1 N n pail of cold water and hy U<ing a hwal)
diI,ped in cold water. Sonic iii<)1(1>, if not properly smoked, have a
tendency to 1 )11111 the rastings ill wots. A little cold water applied
to the exterim· of the 111(ild on 111('he ®01% will Sul'liee to remedy lilis.
The easting: are iicxt tran> 01·ted to the trimming :unt itisT ection
room. Ilere the gates are broken off. properly trimmed, 711 imper
fect aild iliferior e:thlings :ire returtied to tlie nieltilic· 11(}1% 1  be
re-eahled. The Casting< are next eounted out ill suitable qualitities
and delivered to the p lishing del)81·tment. I lere the eastings are
cut (town (111 a 'loth wheel with white di:tiliond or some other cutting
compound. They are next colored up with Crocus and a cheep.Akin
wheel. This mode inf polishing is :ill tlial is re{[t,ired, a.4 a very salis-
fiietory coloi- rall he tilitailled. Very little of this allor ih Salld-
buffed to-dar. altliough a few rears ago it was gener:lily customary
t{) .£111(1-1)111'111 of thih elass of goods. The Cabtings are m w hhaded
willi tissue papict·. \11 \\ {)11 thaL i·(,Illitill.6 ally poli.>hing C )114)()1111(1
01· are not pn,perl\· cut clown are retill-lled m the   lilier Chat did
the work. ah eneli 111:111's work i.s 1.ept >ri,arate, and when a job is
rejected there ran be no cative for arguitient.

The polished ea.;tii© are ninv cli·li\·i·red to the plating room iii
dozen or gross lot> depending  11 the iici quatilitic.. 'I'he ircit·k i.s
racked ui,(>Il *llitable racks, vilne File]<K llc)1(ling >iN pirces al|{1 others
ax high :i< one |iliticli·ed. depending entirelv 011 the size and tiesigii.
The rack, are made of iron :11 d can he uxed for ;!11 111(ll'l-mile length
o f time. When a heavy il ·posit has formed they 11111:1 1 ic hiripped
off. '1'lic n ork N now sus )i kided in tile 1 'tit:1>11.

There i> a gi·ent cliwi·>i, 1 inf o illion 1111-egarils 10 1|le Clealling
elf this met:11. 1 am taking the lihertv iii flate thal T have tried a
number of eli':iner# and u ,)111(1-110 cleitiwrs, bul considering the
;1117011111 of metal and the value of the allov, il leaves me h:iti<factority
coin·ineed timt the coninion .1X Si)(la Mid Eve giveS me the best
restilts. MV lilellic,(1 0 f working ilil(1 111;killl.Linilig tile potash haiti is
to dissolve a quantity of 1),)1:ih iii wal·111 uater, iici boiling, bring·ing
up Holution 1(, stalid al)(int 20 1)cg. M. ; then draw off enough regular
1)(,tash, Clit)11%11 10 Stand about (,0 11. in doing this. it is tlecess:lry
to be careful so as tic>t to (li>lili-1, the sectiment. '1'here fore you have
a pei·feet, clean potash bath. The pritash kettle. thal [ am usiug
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have a capacity fi·om 8 to 16 raeks. The racks are put iii and taken
oul of the pot comicelitively.

The work i.s suspended ill the cleaner a few nlinutes. They are
then properly ritised, bruslied with a soft brush and hung in the
nickel bath. 'I'he Ilickel baths are unc· 1,1111{Ired gallons copper.

My experience with this allor, cla> after clay, has given me
the opportunity to learn thal the <touble ilicket solution gives me :11
that i.4 required with the ordinary addition of conductinT SallK,
etc. The nickel baths are fitted up exactly the same throughout
with same amount of anode surface, 5 De.g. llc. with 214-20
wolts pre>sure. Therefore, liv u.init these billis as near uniforin as
possible I believe a 1)1:Lter Cali nwintaili his s lution> iii better
condition mid the liet re»ult> will lie far Freater.

\6 thi> i-1:1<S of work M not nickel huffed, it ix 1101 nece>fary to

Uive a heavy nickel deposit. :ilthough lican· enotigh, and at the same
time, bright enough, to as<111·c a good de  .Sit fol· the next plating,
>ilver. TIle hilver sultltion< that I am at present using are :711 fitted
up with iron calliode bar and under surface anode bar and are
capahle of handling same :1111{,imt of w Irk :th the nickel bath,

I tllink it 1% a lilliver.al fact that ill order to) (ilit·:in gatisfactory
1-efults in filvel· plating. :711 work nitist he Struck tip iii a silver strike.
My method of producing large miantites of Kilver plated goods is to
keep all the 21118 filled to their greatest capacity at 711 titties. Pro-
eceding with the silver plating two - are takell from the nickel
1)7111, properh· rii™ed and hung in the silver strike after the work is
properly struck, Hhieli 1-equires a mimile or 90. depending on the
ratlic,de surface. They :ire morect :ilotig, 1111111 in silver scilition
No. 1 limit the next two racks are readv to be tai,cii out of the

strike, and Sci (>11 Until both >ilvel· Imth> are filled Up. This requires
from 3 to 15 niimites, depending entirely on the article and finish
de:ired. linnn actual experience with the allor. 1 find thal run-
ning the .il,·i·i- ti-ike at ·3 (le·K. itc. u illi fi· m :;-1 volt. and silver
Imths 6 deg. Re 10 7 deg. I te with 2 0-3 volts and the correct metallic
Contents, will give all that ii required ill a pure white deposit. A
El-cat percent:lge of ens]<et harchiare is put cm the nmrket iii the
bright Kilver fitlidl alid filist 1}Crehs:trily lie silver buffed iii order
that the silver litiffers mav 11: 111*11( the work without a great deal of
Clitting (1(,wil. The plating i + supposed to be turned out of plating
rooms as 111'ight a. 11{,sible, therefore Home brightening agent must
he used, such as Carbon Ilisulphide or Menzole. but concensus of
opinion greath· favon; the carbon brighteiler. As little as possible
of this stiould he used, as it is verv powerful: a little in excess will
caliKe 110 immediate harm or ci:im:ige. but if ton great an amount
sliould he added. it will eatise coiisideral le trouble to plater and it
will he impo.hsible to produce a bright finihh.

Extreme Care must he exerrived when using enrbon for a
brightener. 1 might also mention that it is not necessary to agitate
all of the work iii the silver baths iii order to produce a bright
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platitig, butt inereasing the 1)ower mid ;igitating the work for iii.tatice,
the racks that :ire 1-Caily to Conle out ot silver bath are 111(,ved \el-y
briskly back atid forth for a few 111<)11]elit 4 will give a mui·h brighter
surf:ice than if the power had beeti left at re,rulal· point :111(1 workh

not agil'lied.
After tlie work has bee,1 sul'ficientlv plated tlier are ritised iii

silver rillf, then iii perfectly clear cold water, then iii hot water
from four to five minmes. The work is thcli suing off and  1:Ked
in steam heaters fin· tifteeti 1111,11tes.

*Chicago Bra,icli.

Determination of Free Cyanide in Cyanide
Copper and Brass Baths

j. T. Ill'I<'I'-GF,1<RANS AND G. O. MoniSON.

1S well known to all plater> thal. aller being used for vime
....le, 1 1-51<9 1 inths and all,illille coppi·i- 1):iths frequelitiv require

the addition of fre>.11 potit>441111 granide to keep thein iii working·
order. 1 f tile amount of tile addilion is liot to be determined by
iliere Mut·As u·ork, sonic analptical method of determining the cianide
iii the liath 1,11141 be adopted. Alanv .iteli have l,eeti proposed.

For the determination of the content of cy:wiide in a pure solu-
lion of ali at]<aline e>anide (such :i< p lagium or sodium evanicle)
1 .iebiql used a st:indard s lution of- bil\·er- 1]itrate :ind 11111[Slired the
voluine required to linjititer a 1 :emianelit 1,rerivitate in a 1.liowli
volume of the h{,lutioll lo he aylvzed (liet|jud I j. To make tile

end point more (listinet he later proposed the addition of a little
common salt ax :m indicator (Method H ). 1. S. McArthur and

J. E. Clenneu 2 %111 )Stituted potrishium ic)(lide for tile common Salt
( lirthod | I I ). Carl Mi,1 r:: employed :in ammoniacal copper sul-
phate solution of known compomion in>te,id of the .silver iiitrate,
adding it to a measured volume of the soltition to be anal·zed luitil
the purple color eeased tube discharged ( Me[Ii d 1\3. Iii a rece,it
number of the /grass 11'or/d, R. S. Sperry ' proposed the 1™e of a
neutral sollition of zinc ilitrate :1, a standard >c,liition, adding il imtil
a perniaitent precipitate was formed (Methoil \ 1.

111 these methods <>ive· satisfactory rebulls when the solution to
be anab-zed cont:ling olliy polassium eyanide :111(1 \\:iler. 1 f i-(11 11)er

' T.ichig Anal. der Cheni. 11 1 11:arm.. 77. 1(12: Fresenitis Quant. Chem.
Analys., 1. p. 540.

-J. E. Cle,11]ell. Chetilictry  f the Cyallides. p. 8.

12. Molir Titrirmethnde. p. 421.

' Brass \Vorld, May. 1913.
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or Zille Salts be present, tlic :imount of cyanide found hy the analysis
A less thaii the anioutit of potaxsium evanicle tal<en in ilialing up the
solittion for mialrds: hence a di>tinction lins arisell between "free"
evanide, its found by aimlysis. ami -combined" eyanide united with
zille or Copper to form Complex salls.

14,1- die determination id free nanide iii copper and brass
batils, Landiciti ·-' cle:crilies Alcthod I I. but recommell,13 thal "only
about 60'„, of the discrepaticv of free potassium cumicle" (as deter-
milled liv Alethod [l ) "51(OU]d be replaced lif pure putassium
evanicle"i and Atates that ":111;Llytical met]1(,51 311(me is not >ufticient
for maintaining emirely constant liaths containing potassium
nallide : alld practical experierice alid a uciod facult, of obfervation
are required if the results of allah'Se:b nre to be Used for the cor-
reition of the balls."

To a chemi>t, the coneltlsion to be drawn from this fratik state-
nient >eem: to he that the analytical nielliodq needs improvement,
Since the (1111\· (11 }ieet in making tile :illail\·sis is to 01)1 ain exact (lata
toi· Col·rectilig the bath. .\,4 it heemed, more()vcr. for a chemical
re:ivm, vel-\ likel\· tlial tile 111(411,)Ils ] 10 V wotild not give accurate
or Conconlant results ill eyallicle 54(111]tions coutailling allimollia,
alk:iline, 111>111],hites and the fillier salts commonly met with iii cop-
per aii(11,1-ass baths. a number of expel-imellth were 1111(lert:lkeli with
a plire Solution  f 11(,la.9Qilmi rvanicle Cont,zilling no copper or zinc.
A nieasured volume of thi solittion was takeii in each :a>e :ind the
Cyanicle (letermilied bv each  f the fire methods melitiolied :11)ove,
but liel-ore making the an:th·Sic a nicasured ninoillit of ,(,ine common
illkali (11· falt was added to tile eyanide Soliltion.

The result.4 of tile expcril)1('111; are given in tabular form. Col-
Ilmil nile give< the 11;[me of the .all or :711:,ili added, -011111111 two
the amolmt liKed expressed ill n grains per 1(X) ce of the potassium
cratiide solution taken for analvsis.

The 11111111)ers in the ottier colui]1116 give the number of er:ims of
potassium evanide ill 100 ce of the potassium ev:mide follitioll as
found by the five inethods of analysis used. The amount of potas-
sium cyanide actiially preselit in the solution was in every case
exactly 1.00 grains per 1()Ore ( 1111. pei· 10 imperial gallons). Exam-
in:ition of the table shows that all five methods give the true vallie,
viz.. 1.00, when iiothing but pottissium crailirle is present iii the solti-
tion: 11111 iliat am·where from 3.7 to 0,0grams of 1,(}lassium eyanicle
per 100 ec were ·'found" hy the different arialytical mctlintls when
alkalies 01· ,alt, were preKent. Nou alkalie. and salt> are ce·1101-allv,
if not always, present iii commercial baths.

°I.anglicin. 1(lectro Deposition of Mcial<, p. 336.
" One grani per 100 ec is the hame al: 1 lb. av. per 10 imperial Rat-

Ions (12.01 U, S. gallons).
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Ai 111,],)!]i.1

Mu Nttrurl' Addrd Si1171·Nitrilte Zine Nitrat, rul C.i,per
h[Ilt,hate

g. prr loo re

Noille of 11'it. I II III | IV V
Cy '11. wl.

N„i(, 0.0
1 '411 11:Mititit 11 >di·tite . ............... 0
Po[Ji»il  I i':11·1,0 Ilate_............ 2.0

Pot:thsium c:t]·bon,Up ......... 4.12

Unmonia 8(,1. ili,1. gr.) =11.91)
Aininonill H[}1.(Mill. gr.)=(1.!)0 7.2
8(Hlitlin thin:!Ilto,Ilt(' ............._ 23"

Moililim thro.11[tiltate.-_......... 1.0

Modimn bisulphite____.... 11.1
Sc}(lillin (':Il·1)(H]:tp.... .............. 2.11
Modi[1111 ,<11]1)Ilille. .. .......-....... 2.il

2.{1

Sodium 11]10.:linglte .,r .. ........... 2,0
121)(.11"lle :;Illy_....... . ..... 2.11

Modium bi'ulphit,· _........ lili 1
S(K linl H ('ill'I>(}II:i h' 2.Il 1
Modfiini l,j:]ilplifti, 41.11
Modimn carbonate......__......... 11.] i
A mmoilium Mitrith'... .... ........ 2.1)

Ammonill!,1 ('111,)1·ic!,•......._ ..... 2.0

Amninnium embmwte......._.... 2.Il
Ammonium oxi,Inte................ 1.0

Potn»:ium 14'i·ro. rynnide_. 2.11
Amm. stilt)]10 ('vanate......... .. 2.0

1.00 1.00 11.00  1.00 1.00

1.01 1.01 it® 2.71 0.98

1.00 1.JOI 1.00, 1.58 11.US

lil.(JO 1.I]01.lilli 1.73 . lj.!)1
1.11' 1.12,1.00 2.,3Ii Il.NK

1.31 1.2811.00 0.!)8

1.511 1.09 It.Ill 1.117 uw

-··10 I 4.·,0 1.1.i I.In 1. I I

0.99 1 1.00,0.90 i 0.72 1,I5

1.I)0 1.Ill) 1.00 1,(2 0.97
1.00 LIt{) 1,lili 1.lid I.,10

1.01 Lot 1.00, 1.(IX lid)7
1.00 1.{:0| 0.95) 1.412 0.9!1
1.02 1 1.02 I 1.00 1.12 ljH]

1.00 I 1.00  1,00 1.·49 0.<1!1

1.00 I 1.00 0,99 1.150 1.08
1.03 1.02| 1.00 1.2,3 1.21
11.!IX 4!18,0.98 1.liD (].!j i

0.97 0.!16 1 0.!18 0.!)7 0.91
1 87 0.!)1 0.97 1.28 (1.8!)

01!1 1 /1 0 0.!11) 1.02 {).!!1;

1.00 1.00 1.00 131:t 1.(11)
Il 1.09 1.11!) I t.oil 11]1 br. pilte.
1.00| 1.00 0.111), 1.III | 0.92

' Concentration not kni,wn.

Compari#cin of the live niellindc shows that number 111. using
sih·er nitrate mid 11(,13%vinni i<,clicie, is the moct reliable: results
obtailled hy thiq nlethod come Within a few per cent. of the truth iii
every rase excepl when sodium thinsulphate ("hypo") is present:
after hvpo, ammoitium salts interfere most, Init free ammonia. alka-
lies. cal·honates, bisulphates :111(1 the (ither Salts do ilot hurt. 1 )elitiled
iristructions for the employment of this 11101110(1 are therefore
61 1 51 /1 1< teil.

A number of experinients have been carried out hv the writers
in conjunction with the members of this societv in the laboratorr
of the ']toronto branch, iii the Central Terhnicat School here. with a
view to adapting this nietholl to the cletermination of free -yanide
atid of zinc iii 1,1-ass baths. The results have been most encouraging
and have enabled us to bring several brass balli.4 which would not
place into a condition which gave very good deposits. When the
investigation is completed we hope to lic able to report demi& of the
defermination (,f free cranide by the use of silver nitratic und fc)tas-
Si/(11 iodide as indicated.
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THE Al'['.\RATI'S N].1<1)1'1).

L he apparatus tiecessary is siniple, all that is required being a
oue-litre meastiring Ilaik, two 50(c lilli-ettes. a 1000 mensuring e>l-
itider. a 10(i· pipette. a 11<ilinice senqitive· to one millgram with 13
grams load and a few 300ce heakers. The eli<[-11(,ints of the litra-
tionS are sharp ami distinet ( in contrast to tlic,Ke of the zine nitrate
ainl ainmoniacal e p ci- nietlic,cls ) :ilid with a little practice duplicate
determinations of tree evanicle mav he made iii 20 nlimites or
half mi hour.

6(,Ll·TIONS tlsED IN TliE AN.\1.19!>4.

Sol///iuu of Sili'ri- A'it/·ate-Made hy disiolving 1.3.037 grams
of crjstallized vilver nitivite ill distilled water in the lili=e ilask, and
making the Volume lip to une litre with dictilled witter. This is the
stanitard :4 lutit,11 amt 111142 he made up carefully. The crrtals
must be weielied Rectiratch·, distilled water liKed. the volume made
111, to exactly one litre and the whole well mixed by Jiaking. When
properlv made it is perfectly clear :111(1 colorless: it should lie kept
ill a glash Stoppered bonle.

Fc,hili,m of /1<,hissium hidide--11:i,le hy diss<,lvilit: R) grains of
pot:»ilim imlide 111 eliolli41 water to make one litre.

Salutiou of X„dium //rdrine--Made hy dis>cilring 200 grams of
stick e:lustic soda in enough water to make nile litre.

Sulntion of //rdroch/,3'ir .1£·Al- -AT:icle hy dilluting 10ce of
pure concentrated hydrocilloric :1·id of .1>eeifie gravity 1,12 to
01ie litre.

Yolit/i, i of / i<)%(is.·imn /:errocv,ti,ide-Ma,le liv cliolving 37
gram< of the crr:tallized salt iii enough water to make one litre.

SW"Nun of /'he/ic)/-Ph/haleiu-Macie br di<solving one gram in
100(e of pure alcohol :111£1 adding 1(X)·e of water.

None of thi·he >cillitions. except the Bilver ilitrate· sollition. lieed
be made up with extreme :weuracy.

T)F'1'1.14\JIN\'1'1,)3 OF Fklf]. G\Nll)16 1X CYAN[1)E CorI'l,14 I;.\'1'111

In the ense of a evanide copper lialli, known not to contain zinc.
the procedure is as follows: Br nic:uns c, f tlic pipette nie:14111·e 10ce
of the kith into a beaker. adit about fee of the pota>sium iodicle solu-
lion : thell add the standal·d silver nitrate solution from a burette
umil one drop e:iuse. the appear:mee of a yellowish milkishness
whieli (loes licit (lisappear (,11 stirring. The number of re of silver
imrate solution tised, divided 4 10, gives the number of grams of
free eyanide iii 100(e of the hath. that is. the 11111111>er of 1)01111(is of
f ree cy:itiide in 10 imperial gallons ( 12.01 C. S. gallons) iII' the bath.

DETERMIX \TION OF VREE CY.ANIr)1< IN Int\SS BA'INIS.

When zinc is 1,1-es,lit, aK in brass baths, the analysis must be
carried out iii three steps :

Step 1.-Pipette loce nf the bath into a heaker: add Sce of the
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pritassium iodide sollition :111(1 3ce of the sodium hydrate solution :
then add silver nitrate solution, from the burette, until one drop
gives the permanent yellowish turbidity.

Step /1.-A,inther portion of [(kic <,f the bath is pipetted into a
beaker and one or two ec of the polassium ferrocy:mide solution
added. Slightly more than the amount of hilver ilitrate solution
needed iii Step [ is added at once from the hurette. A few drops
of the phe]101-phthalein solution nre ilien added. which causes the
milki· liquid to turn pink. X u. without filtering, the 111·ili-,clil ric
acidsoltition is added fi-om a burette until the pink color just dis-
appears ; this step shous how much acid is needed to make the
bath neutral.

Strp ///.-A thil-(1 [(jec 1 1(Il-lic)11 nf the bath A  ilietted into a
beaker and the .anic am mit  f 11\(11-(,Chl 1-ic acid il< wah 11Ked in

Step ] I is gradually added from the burelle with Klirring. About ke
of the potas.Kium ioilide qulition is poured iii from the Illeasuring
cylinder or added from a vivette, and then the statidard silver
nitrate solution from its hurette, until the milkiness appears and
remains perin:inent after stirring :111,1 allowing to stand for lialf n
minlle. rhe number of ce of Kilver nitrate sultition divided by 10
give the mmilier of pounds of free eyanide iii 10 imperial gallons
£ 12.01 li. S. callonS ) of the bath.

6'.1-<im//r.-Stll)I)(,ce tlint in Step Il[ 12.fee of silver nitrate
solution were thed, ilicii there arc 12.3/10-1.23 lbs. of free evanide
iii 10 iniperial gallons ( 12.01 U. S. galloils) of the bath.

NOTES.

1 f, on the addition of silver nitrate iii Step L a black or gray
precipitate appeal·% before the rellowish turl)iclit·, tlic analyfis imist
be beguii over again with a fi·eh lic,i·tion of the liath aiid less eaustic
soda mid 111(,re polassium indide mlist he lised. So far we have
observed thih black precipitate unlv iii bras> baths which were
known to o intalii .c,diniti  i:1111,11110 :111(1 al·Kellie.

| f the Inith i: 1101111-al to 111!1111% 1:ipeT (this will not occur with
old ballih) Steps I mid Il may he omitted, and the atialysis beg·im
at Step I ]]:itis safer, howevcr. to go through the whole procedure.

Iii conclusion we wish to express our thanks to Dr, W. Lash
Miller for the 11%·ful suctreitions 111 tile earrying out of this investi-
gation and for editing this paper.

'1'lie foregoing investi.gation, were conducted by the niembers
of the Tornitto Bratich and were written up mid fornied hv Messrs.
I. T. 1 'tirt-(;crrians and G. D. Morrison, of the Toronto Citiversity
staff.
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Editorial

THE NEXT CONVENTION

( )RE than a year has %\\·italy passed hince the first conventionof our Society, and tile date of the SCCO,1(1 coinvention is
drawing liear. So lical- in fai·l that the com·ention should be a live
topic at every meeting, and it is perhaps unnecessary to remind the
members tlint it will be a very important event iii the history of the
bocieijr.

Chicago Brancli is awniting in  leas,ant :Liiticipation the visit of
the representatives of its sister Itranclies, 1111<1 is preparing to dupli-
Cate the royal wele·unle and beautiful hohpitality thal the Mother
1 ranch extended to the delegates to New York last year.

It is time for the Branches to elect their delegates and to
instruct them as to ilicir ivilies iii any of tile litatters thal tile
I:ranches are imerested in having brought before the convention.
There will no d(,111 it be sollic' sluggesticins for changes iii our present
laws, and main· new ideas for new laws will be adranced. More
delegates will lie present than were at the last convention, and more
opinions will he expressed. :ind as our present laws have been tried
for a year or more, we 11(,w know how suit:11)le they are for our
needs and if any weak poilits have liceii 11(,ticed, the expelicilee of
the past year will tell 11, how 10 41·cilgthen tili·Iii.

The importance of heing reprehented by nile or more delegates
cali not 1% too %11-11igly impressed 011 the |tranch Societies. It is
the only charice that the membership has to incet and discuss the
many things that come up 911 the Course of a rear in n Society that
Ims grown as rapidly as ours has. '['O give die Society a good start-
for atiother year of prosperity and progress will be olle of the chief



citities of the convelitioll. and this ilone should he incelitive enotlgil
for everv member ilt ever\· Itralle]1 to boost the convention aild
insist that his Branch Le represented and represented strong.

It iA time now that the Branches that mav have new laws to
stiggeft, or :ime'lidmems 1(, existing law.s to offer. to get liusy on
their ideas and put theni in such shape tliat they may go liefore the
Cotivelition M proper form. And send them along with a (!elegate
who e:iii put up a good argument, fin· there is nothing tlial will >tir
up interest IiI·e a good argumelit, :111(1 interest at ineelings and Con-
VetltlOlb tile:111% iliterest ill our Society. and interest m our Society
1lle:in.q progress.

There is little lise to poilit out the beliefils that we have enjoyed
because of our membership. I f the Society had clrnic nothing else,
it has added dignity to our profeNon, and brought to the attention
of the employer the plitter and tile plater's prol)le'llis, ami those two
things al<jite are u tirth everv effort made :lild every penny spent to
promote the Soriet>·. It lm.4 not (Aily made us better platers, Init
:7190 better lili·11. for it Iia> made 11.4 friendh. with n friendlv feelilig
for each other, and who can say thal aln' movement 111:21 promotes;
friendship does not ;idd to the sum lutal of liuman happiness, and
anything that promotes happiness make< men lietter.

So, brother plater, get 1,11·iy and see to it thal your branch is
re resented in the ewivention. Moust and then boost some more.
Your offirers are doing their best, and, heing your servants. will go
as far as you want them to. So send your delegates to the ec)1iven-
tion to tell what you wailt your officers to (10 for another year. And
Come Your<el f. You'll enjoy it :111(1 profit hy it, and tintil we all 111 eet
ill Chieago Ir(H)!'[' 'LI[E CoNVEN'noN. 1. 11. 11

4

}



St. Louis Banquet, January 24th, 1914

S . LOUIS branch. .\. E. S., helit their first banquet al the
tilicrical] Annex *)11 Saturilit\·, .1:ti,uni·' 241h.

Eighty-oue (81 1 11101111)ers and their employers were preMent ;
it heing one of the objects to etilighten tlic iii:mtlfacturers on the
real work and show them (:14 ive are from Alissouri) timt the bene-
fits received :tre nitltiial.

The liti+tling ability of E. J. Allisiek, chairman of committee,
was shown by the atte™lance, and after mi excellent dinner Kerved
in the magnificent baiiquet room of this new hotel, he introduced
1-4. 1 I. \\'illiams, secretary and treasurer of St. 1.ouis branch, iii
toastinaster. AIr. Williams iii a few words extended a welcome
to 711 :ind stated a few facts concerning St. 1.oitis 111·;ilicli. as follows:
That on December fth, 1912, it still·ted With ilitic members and a
month 1:iici· with ililletern members applied for a eliarter. and at
presetit has twenty-six niembers iii good st:mding. I le also told of
tile work it was doing ami the results.

Mr, E. [,aniouretix, of Chicago Iii·:111011, was introduced :ts the
father of the branch, lie liaving  cen itistrizinental iii st:irtii,g it off.
Mr. I.amotiretix read a paper on "]fllkieticy: Terhuical and Busi-
ness Ideas 011 Electro-Plating."

'1'lie

6111) i eet of
R*han Is

"'I'he
addrehs 1

K ok oino,

acldress.

Past. Present and Illiture of Electro-Plating" was the
a paper read by I 1.1.1<irli:irds, of St. Lonis bratich. A[r.

11:1(1 a good story to illustrate every poillt.
American Electro-I'laters' Society- was the subject of an

01 our Supreme Vice-President, J. IL [fansjosten, of
and special mention was made of this exeellent :111(1 able

AIr. F. J. I.iscomb, of Chicago, read a paper (,ti "Nickel Solu-
lion Investigations." which was the result of expeliments :is to
metallic content mid (,ther conditions.

t)tie of the ple:isant hurprises on this orcasion was to have
present with us the founder of the soc'iety, Mr. C. ] [. Prortor (who
also represented our Supreme Presidemt, Mr. Cleorge I logaboom).
111 his address Mr. Proctor iongratulated Qui· bratich: told of the
societies' activities and predicted a bright future for all.

Mr. Oscar E. Servis, secretary :ind treasurer of Chicago branch,
brought greetings from hic branch and niade an address on "Mys-
teries of the Past mic! Co-operation of the Present.

Impromptu remarks were made by the following 111:iliufac-
turers: Mr. C. Phillips, of ],anday Stove alict Railge Company;
Mr. 12. R. Hem·v, Majestic 11:iritifacturing Company: Alr. W. F.
Koken. Noken Barber Suppl, Company: Mr. C. 11:mmoti, o f Quick
Meal Stove Company: Air. 11. C. I loeller, of Bridge & Ileach Maliu-
facturing Company; Mr. \V. 1[. Afusick, Musick's Plating Works;

(/1



also by ]I. It. Van Horn, 11. C. Starrett. of Chicago, an,10. 1 lalm-
bacher, of Deentur, Ill.

Congrattllations on the success of the affair were ulany, and a
brighter future predicted for our work.

The following· conimittee wa< iii charge: E. J. Musick, 1 T.
MeC:irthy, I L J. Ricli:irds, R. 0. liosch and ]1.1 L \Villiams.

Address by Mr. Chas. H. Proctor

Mr. President, Mombors and Guests fif the St. Louis Brancll of the

Ameriam Elect}-0-Platers' Suciely:

1 can asure yon ilint I feclextremelv grate fill to have the pleas-
tire of being one of vour guehts ori this Fluspicions occasion, the first
annual banquel of the St. Louis branch. As I have traveled across
a portioti of the United State, to the extreme outpost of our society
in St. 1.oui,4. the thumdit comes to me th:it perhaps iii aiiother year
or so 1 may have the opportimity of bring preselit al a banquet in
far-away Swi Francisco, mid then our sneietv will extend from the
Ailmitic to tlic ParifiC C )(Can as well as Callacia  11 the north, eveii

as to-clay our membership extends acl·uss the broad expanse of our
mighty land between these great ()(Calls,

To you gemlemen who have 1:11>ored so incess: tilly to create the
St. Louis branch for the benefit of the eraft iii youi· city and near
vicinity and for the culmination of your successful efforts to make
this evenii]% 11 milestone iii your future development, I extend to you
my persolial thanks as the founder of the \1]leric:111 Electro-1'laters'
Society. 1 :ilso extend to you 011 behal f of the Supreme President,
Mr. deorge M. I ]I,gaboom, whom I have the honor to persomilly
repre:ent, lils felicitatiolls for your conti1111ed progress and pros-
purity with hopes for the future that the work you have started out
to accompligh may licar fruit beyond fondest dreams.

Lon!<ing backwards through iii.emory, that mental diary of the
]11111·lan race, i c·:211 scarcely realize that a third of a century has
elapsed since 1 wa.s last in your beantiful city. Many Challges 11111st
have taken place silice that time: modern development must have
progressed here as in other mighty cities of our country. and to
realize that voil, as meinher: of the .\nierican Electro-Platers'
Society in becoming its volarics. have beconic a part of that nioclern
development iii unity of purpose. Not only for the welfare of the
interests of the electro deposition o[ metals 111 your city, but in that
modern development of our commercial welfare that illuht con-
stantly be lilaintained to keep our comitry iii the foremost ranks of
the great commercial imtions and to maintaili American labor upon
the highest plimnele anioug the workingmen of the world.

Iii those years of long ago when iii your city a< a boy, 1 waq a
wanderer williout a fi·ictul and with very little finances in my
pocket, "a stranger in a stratige land," and as I remember I stood
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upon the bridge that spatis the mighty Missi»ippi alid dreamed of
the future. 1 looked tinvards the guldeti west with its lieatitiful
setting Kill. and ah 1 looked ilgailt dowit the river 110 thought
came to me flint mv mext visit would lie after the lapse of so iii:ttiy
rears alid then to come among friends and to realize that u·herever
my footsteps might wantici· throtight,ut this great countrv, wherever
there was a plating tank iii   cration ] could find a friend.

The .lincrican Ifiretro- I 'laters' Societ)- 11;,9 inittle a wonderful

adrancement in the few years of its history. To realize th:it it con-
sists, besides the Supreme Society, of thirteen branch societies in
most of the largest conmiercial cities of this comilry is ahnost
heyond comprchension, No society of a like luiture lins ever :lecom-
plislied so much iii so short a period, and its progress iii the future
will, 1 8111 sure. be lilailitilined bv the colitimied iliterest of its ment-
hers that is c<111:tanth' displaved hy the application of its precepls
thal are carried 0111 iii 111-:waire.

1 0 say 111:11 \·011 :ire n Ilieniber of the American 1(lectro-Platers
Society gives a dignity to your profession which I am sure in the
years pact wa,s .:adlv neglected. Yoti know the old gring is that
"dignity adds to cligility," so the future welfare of tile Anierican
Electro-Platers' Society depends upon what you can add to it as
inenihers or iii the words of the immot-tal [,ung[ellow :

lie Up :ind cloing. with a heart f r an· fate,
Still achieving. still pul·,stling. li·:11-11 11, labor and to wait.''
Iii vour regular lilectings get 111) :int! say solliething, start soniC

sort of iligrussion, tell (,f pillr little trmiblec all(1 your pet >clicilies.
and tell it ill your owil way. 7'liel-C i. nothing so intere:iling :1% clk-
Cussions to 1 lenefil the plater. '1'hoge· tatent lic,\ver. that 1·011 1 >(0):Kess
thi-ouch year< of pei-si>tency iii witir profession uill come to the
sui-face and You will then realize tbal >·ott call make a name for
yotirselves that will not 01113' he a belielit to your branch, but also
to the meiiiliei·slifi ) at 1:ii·ue.

I wish to add 111,· pet-Minal felicitations for your future welfare
alid 11'llst that you will work unceasingly so that the St. Loitis
branch mav become ime of the liamier branches of the societv.

\11 true „,31·k is sari-ed : 111 all true work, were it Imt true hand
lab 1-, there i s v Ini eth ing o f (I i,-111 et i es*,-( '1 /·lyle.
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Efficiency, Technical and Business Ideas
on Electro-plating

E. L.-uiot.'RELJX,

Meniber Chicago Branch's Board of Managers, with lianning
Loeb & Co,

 X responding to the request to read a paper at this mecting, 1 havetikeli into Consideration the fact that it is reallv very difficult
to write upoi] ally phase of our craft and stibmit anything absolutely
new. and while the title of this imper indicates a good deal, I trust
) our expectations are not too high, beenuse i flo not expect to do
else bilt touch brielly on certaili poitils which may be of benefit
to us all,

Speakiwy from the business side of our society, I have won-Iterect wliet]1· c )1 1101 1,1:iters realize fully tlic il<lvalit,lgeS t{) 1)0
derived from membership, and also whether or not you, lir.
Employer, fully appreciate these advantages. Taking the active
and associate niembership, as well as the employer of platers, as we
are assembled here, it would 11,it require much 111(,1141,1 to recall the
experiences of well-meaning· and ambitioug platers, who were more
or less lacking 111 the required knowledge and gerieral ability to
manage a depal-tment iii the proper manner. With the Eidvent ofthis
society, the exchange of kii,iwledge began, and with tile· estaliligh-
ment o[ bill-eaus of iii formaticill. lile standard and ellie·ielier of the
membership 11:14 been enhanced lo a point where its value would be
(lifticult to C. tililate. '1'llig. as well a. the fact that the viciety also
11]aintains 211 emplornietit 1,111-cati. are rea,401™ why everr eniployer of
platers shotild he a staunch supporter of the soeietv. \Vith the
advantages gained from the inereased standard. and tlic· society
working towards stamlard method., we have a condition where a
cliange of  laters' foreman will not necessarily me:iii the diciji:intling
of the plant to suit the ideas of the new foreman, amt where it will
eventually be possible for the new foreman to ,step itito the place of
lits predecessor, and have evel·vihing nlove (111 :16 thriugh 11(, el]:inge
had takeii place. The socieh· 11:1; alreadv clone more loward:4 bring-
itig tile ]ater f<}re]11:711 .111E1 liii ei11] )10)er tc )gellier tli:i,1 311 pl-e)'ious
effort.s. \Vhile this has becti going 011 the associate members have
assisted toward the success of the inovement, and, while there has
been comment and criticism on the part of some that the active aud
associate membership were getting too close together, 1 walit to go
oil record in stating that nothing. to my <nowledge, was ever so far
removed from the facts. The plater forenian to-day is further
removed from these inlltiences than ever before. and there never was
a time in this field when holli he and his employer have beeli more
independent. If we will take advantage of the nicans nt hand, the
runcerted efforts of all three raii mailitain conditions that will hold
the unscrupulous from our ranks, und result iii efficiency for all,
where a condition of chaos formerly held swav to a large extent.
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Iii reference to the wonls, "eft-icirin" and "technical," these
nords cover a wide field, :111(1 it is 1101 my inteliticm to enter intu a

letigthy discour.e 1111111 either. I desire unly to touch upon the
Lectinical and efficieticy side {il- a partictilar branch, i, c., Nickel
Platilig.

\\ c have read much iii recent moriths ret<.11-(ling high-grade
nickel salts under varioits raptions and 13:illies. and we may grant
tlial all of them have 11101-it 1-1+ in a wori,iiiq st:111(11 oilit, 1,111 abs{)-
lutely no nierit fi-om a price swindpoint. becau>e the resulth claimed
can be produeed by or,linary methods as will  e shown.

Ill tile last two years mally plants (loing nickel plating have breli
gradually tili·ning to the lise of the single-salt soliition, gradually
aliandonitig the (1(1111,le-sall solution. This single-salt solittion coll-
sists of 24 oz. single nickel salt.>. 3 oz. 1)(iracie acid mid 1' 5 07.
sodium 511 ride, and will %1:ind al about 13 degrees Reiumir. \Vhile
this solution will give excellent re>ult< with 90/92% anoiles, il has
been found 11]al mich hetter le.hulls Call be „btained by 11:4ilit< 7110(tch
of 95/970, puritr. '1'lic mh:intage cal] be 11(itcd at unce, both fri)lli
an efficiency anil buying Ktiumt)(}int.

I n a recent paper read before it 1 iranch mi* tliN society the state-
ment was made 111:il deposit: from donlite-call >c>littions have been
fountl which aimlyzed as high as 159 it·nii. 'I'his wotild be (liie
holli to the fact tlint a 90/92% imodc e<>ritains :11>out 69'; irini, an,1
that the solution will take up 91· 11 from the work providing pieces
which had dropped to the· bottom of the tank have licen allowed to
remaill there, \\'llile the sillgle-:;all solliti )11 \Vottlit take up il·(,11 also
from parts allowed to remain iii it. we have nizieli le.+ than 5%
iron to start with.

One of the Uwories advanied :Nailiht this autic)11 1% thal tile
deposits have n tentleney to be of a wart, charneter. A stuily of
actual practice on several ],itints of work, conipoKed of brass, bleel
and iron <loe. not Show anv gui·It 1-Chillts. Itiles> tile depogit is Cal
ried berond the ordinary thickness. 1 1-'fer here to actual practice
where a large volume of work has been 1111·ned i,lit con<tatitly everv
dav for two Years.

There is a differeiice of opinion as to the meth,1,1 of operating
this soltition, 1111,1 1 may state here lh:it the sitich· referred to :il,ove
has heem of solutions made up exactiv necording to the formula
herein submitted, but home parties clilim hetter 1-esulls by haring
the solittion a {ilit four-tenths alkaline to >41111)littrie :liM. 'I'hix is
flime liv UQilig emiligh e;Lri,011:llc of nickel to take 111) the free sill-
phurie acid: the carbon:itc sliould be added until red Cong  paper
110 lotiger Ji ws anY discoloration : thi: has licull found toi give n
comlition near enotich to foili·-tenths :allaline [cit- aH 1,1-actical pur-
poseq, :ind at thi: poi 1 there is 11  free sullilizirie acid. 1.tit the
horacie :icial is free to :ict . The ((111 wing important poilith :ihoill
this .(ilution mar be convi(lered : To date mi ea,Ke of pitting liti# ever
hcell br{)11:116 to mr :ittention, and i f ilvitl with the 111411-gracle :111(,des
there is practicallj· 110 sediment, restilting iii a much cle:mer- tank



condition, and even at 13 (legree, Realime there is iii-actically 110
cr\St,allization :drotind the :in des or bideS of the taliks. If we take
ilitrie arici Of 1.18 .Sj,Critic gravity aild put a ilrop of lili.5 acid at the
weal.est point of a Fbmimite deposit with a current detisit,· of g
amperes per square foot, it irill \\·ith>tai,(1 the action of tilis ari,1 0
lilitinteK, whereas it lia: been foitiid that the Manie objet·14 pl<lied ill
the regillier stan,!aril clotilite«ill> >ullition with a ctirrent clen>ity of
49; aniperes per Square foot, il (le])(3<it ol' two hour>' (1111·ation \\'i)111,1
not withmand the action of tlii< >amr acid more thal] three lilillutes.
\Ticither >lici·ifie inst:tilce, on the elliciene\· (il {)114)tit per dar. nmy

he >tated  r tail.ilic :111 even·-dny work>licip c nditic,11 :ind followinx
111, re:tills on 20 s,inare feet of >iii·face to lic plated. hi this par-
licular 1,1:int all tatiks are Comiceled with separate ammeter shuilts
with proper lend wires, through conduits, to a .su·itchboard, 111)011
which is :in amineter of three hund]·ed anipere capacity. Hy turn-
ing a suit·11 to any tallk hv litrin er we get the sepitrate reading of
the nifiperes 11 wing iii that particular tank which permits of posi-
live as well as very accurate 1-rquiti. The Uslial alill,el·C: per square
font for niekcl, as you know, is four, and taking 75 ampere at 2*4
volb pre<>Lire iii a double-glts solutioii >t:11],ling 7 1,5 decrees
Re;lume. and a single-glts solution at 13 deirees licatime. it was
found that racli bateh of work ill tile hingle-salts sollition tallk
entild be taken out iii 33 111imlies. \\herens thal ill the (1(1111)le-salts
sohition tank cotild not he taken mit in less thaii onie hour, and stand
the huffing ;ind near to which 11]i< particillar nork 11111:1 lie sub-
jected. 1 }v misinq the amperes 10 110, or :iii average of :ihotit 5.5
Mill)cre, pei- „161:ti·c foot, Hnd .315 volt, 131'Ch,4111-0. we CY)111(| illerease
the output of the firittle-salts tank or the (lensity of the deposit,
whereas the work in the cli,111,le-salts soltition tatik w )111,1 1}urn to
a point where it was very difti·1111 10 1,11ff. .\11:ily.sis of the clq)Ohit
show.s that of the single-Balts soltition will] 43/979 mudes to con-
tain .27 of 1% irrni, wlifle the deposit from the <10111)le-salts solution
uill] EK),/02'4 atiode; sliowe,1 4.74% 51·011,

\\ hile the initial cost of this method of plating is hil:her thail
the (1'ther, all the liser> claim H lower mailitenalice cost per year,
as n·eli ils a Saving ill 1)111¥S: ill <unic Cases as high as 50 ami a
collse,illent saving als[) in com (i. ition.

We 811 Allow that niechanic:11111:1{ing 1),11-1-els :11-e coming more
into tice as we pro,gress, ami Qume 01 them in fermin ilistalleec may
not 11:lve triven tile best results. The reasozi for failure mav not
have been di.linetly known. and a case in point may  c stated. We
:711 know, of rotirse, that a .solution for barrel work >hould he higher
iii metal 111:ni for <till lank work. The f 11·mula of tlic .siticle-salts
solution for barrel w<,rk is 42 oz. of 41]gle <alts, 3 07.. 1 oracic acid
and 4 oz, sodium chloride. 111 this inwalice the q lution had 1)Ceri
Lised for Solll e time, and a poilll had beell reached where all the
work was licing reiceted 011 account of instil-ficieiii deposits and all
ordinary tests showed the Solution to be cori-ect, the hydrometer test
shriwed 13 ilegrees Menume and yet when a chemical test was macie
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it was fouud that the sultition needed 80 pounds of salts to bring it
up Lo standard. aild the lank unly held al,out 100 gallons of solution.
The 11111}11 ier of (1:13 h the Bolution shoilld be left iii operation can be
raried bv the anioum 4,1- work done iii contintious operation. Iii
Sm:111 1)1:11]ts whiri· plating i):11-rels may be idle a part of the tillle
this cotidition would not be so zii:ii-kid,

The description of the (letic·ieney in metal of the solution as
stated above shows th:it the hf·,117}11]cler method of testing solutions
as now used i< 11(11 correct, alid it :114(> >11(>ws that a laboratory con-
tailling the e<SelitinIN to make ehetilical tests is becoming a Ilecessary
adDmet to a plating ronni. '1'lie time is not far distant when 711
meniliers of ilii> vicich· sliciuld  c equipped to nudke these teslf.

Iii tile lintler of ellifieller three elemelits mar be considered, tile
man. the equipment :111(1 the material: i f either of thise are larking
we do not get the moSt efticient restills. 1 believe I call hafelv suv
that ihis society will contillue to he the leading factor in raising the
91311<lard of iii] three.

Trchnically speaking very feu· plating plants have been in,talled
aluii: proper lities. or lines that will give the nic>:t ellicient results,
and each year more progress A heing made iii this direelion, As we
progre>s, cligillects are becoming more interested iii this work, and
the time is not far distant when :711 111:zilts Will e installed alonglille?i
which are technically correct. Thell the plaker i\ill not oilly 1.11{nv
exactly what :1111(jimt of energy he is 11:ing, or what amount of metal
be is depositing, 1,111 will also he enabled to 1.11<,w the exact condi-
tion Of hic solution-all of tliese things combining toward, hetter
plating-room results and higher eticiencies.

Iii a great nimilier of liblances plating roi,inE are init properly
wired at on·ing to fauried econoiliv, the leadS and buS.-bar: from
the generator are too small, contarts are lint good and the 1 iram·li
wiring is either too hinall (il- imperfeellv dolle.

Right aloug thiq line 1 wish to wire im example (in millie 1-CCcitt
installation work where :1 3,2(X) ampere l,Lae·hille wils involved.
The extreme distance from the getierator ti) the end of the tank
r w was 67.5 feet, :11](1 the dictalice fi-(1111 1;encratol· to the center in[
load 40.5 feet. Accut·din,4 to the table< of evirri ing caparitv three
square inehes of copper might he used iii each 1621.4,<liar, 1 ut. taking
the cilimic resistance· per 100 feet, the loss wouid have 11·en 0.89
voll< or 2.850 watts. or 14.83% of the gener:itor rating. Bv as.ttin-
ing Llie value of one kilowall hour of 1:11, voltage at 3 rents, im·111,1-
ing the 10:Ses in motor :111(1 rellernlor, this loss w 111(1 amount to
$1.14 per dav of eight h )ili·%. or 9342.(1) per year. If we (1(,111)led
the cross-section of colipel-mid 11:ed six Square inelics the extra
weight of copper required wotilil he 1,353 11(1111111<, which, at 20 cents
per pound. wo111,1 cost $311.3). Ily charging iliterest at 6% the
extra cost 1111, '11 the inrestmelit per year would lie $18.66, as :igninst
a saving per year in current of 9171.00, or a net saving of $132.00,
In tivo re:irs thi: s:11·ing n<1111,1 verv neark pav for the extra
copper Ilsed.
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]t u·ill be seen by the above that the use of plenty of copper
results m a saving of motley.

The above is based zipon the full ampere capacity of the machine
and while the full capacity of any machine is tiot always used, the
conditions cati lie taken as ther are, and the results would be the
same in relative proportions. T might state that iii the ilistallation
referred to above four strips of copper 4" x y" were used in
each bussbar

[n this connection the rlieostat condition is to be considered.
It is evident that there is 110 point iii saving losses in tile bussbars
and illen causing a big toss in the tank rheostats. The proper way
is to use plenty of copper in the busses and reduce the voltage of tile
geiterator to a point just high enough to do the work, as every volt
drop at 3,000 amperes means 3.0 kilowalts lost.

Iii the foregoing it has been my aim t{, convey SoniC idea of
methods 1,3· whiel], from both the technical and practical viewpoint.
the citiciency of plating departments mar be considered, and if I
have succeeded T shall feel amply repaid for my efforts,

The Past, Present and Future of Electro-plating

H. J. RICHARDS,
Foreman Plating Department of the Koken 1:,irber Supply Company,

St. Louis, Mo.

Afr. Citairiair und Geittjeiwn:

\\'hen I heard the subject on which I am to speak to-night, I
certilint' fe·]t honoi·ed. '·The Past, Present and Fiiture of Electro-
Platill.lr.L

I'lle Conimittee not only think I know about the pact and present
of electi-0-Idating, 1,111 they believe 1 know what i.< going to happen
iii the future. I am first tn tell you what I used to know, then what
I know :ind then what nobody knows.

Mark Twain once went w have his fortune told and thev asked
him what he wmild have. p:,st, present or future. He said, "Well,
you Call't make me any 111(,re el:liallied of the past than T am already·,
anil 1 know the prevent-give me the future.- But in electro-
plating we don't feel at all ashamed of the pa.1, A sniall room com-
pletely lined with slielves lilled with primary batteries, furnished
the plating cti]-rent in the liu·st >hop I worked in, and one of my first
jobs was caring for those batteries. We were plating only gold and
silver and doing very good work which sold at a high price. 1 dont
wish to throw anv consternation into the ratiks of these dynamo
sellers, but I et)1111 clemon.,trate to any silver plater that fine work
can be done with batteries. th:it is. where time and expense and
trouble and profits are nci object \Ve made our silver and goldl
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solutions right from the metal, as nitrate of hilver and chloride of
goki were high-priced.

l'he linst nieket :itiotles I saw were of gr
fragments u hich had to be used in lings willi
them. The only buffs we had wit. a loose.
in price that buffi were often home-made.
illto Squareh, which were folded twice, brii
Square on one corner. tlien the eurner was smiliped off arid the
square Sectiolls put oil the ]}lifting lathe and till·ned (lown,

The evallide of thirty years ago was better than ally sup-
pliccl ti,-clar.

The first dynamo I ever iised was, if I remember righth·, an old
Eddy niachine-series iu)tind. My reeollecticms of tliat dyimmo
mnde me think of the mall who had a trotting horse who was sued
by Tar U ill:cs :iml clanmed hy everyhoily who handled him. The
saldsinan who sold that 11]achine matle Iii: escape quickly and I don't
believe lie ever did come back. l'he way that thing would get Kinok-
ing hot in a few minites was simply aniazing. 11 took a licil(lidl
delight iii burning work iii >pite of :my reqi>lance, inid then the
next minlite it w(>111,1 quit gellerating, having apparently golic :diso-
lutelv crazv with the hent. The ilistillation was all fatillv and the
speed fluctuated colisiderably, but we (licin't know thal had anything
to do with it. Any explanations that we could get on the mittler were
very lame. They were af lame· as the sehoolboy's explanation iii
21™wer to the que,tion as to what cau>ed the ocean to he vilty. He
>aid. -]:ecause of the Illillionh of herriligh which swim iii it." But
the way a (triianto would throw the metal was a revelation m one
who had worked with batteries. Nece.Kity soon compelled us to
learn more about driianius :ind the war to use them. \Ve were

IiI<e Bobin' Garlor, who offered t  help a friend carrv a stove
ilpflairs. "Y<,11 go first." he >aid, 1 did. !:111 when he lifted, the
top of that slove came dowii 011 lily legs," Well, 1 had to lift. and
we had to learn. \Ve soon got better dyijamils.

|ingsing through tlic silece>sive type>, ne :ire :ill f:imiliar with
tile 111(>dern low vollate plating gellent r. I mar .:n· here that iii
1113· opinion tile biggest factor in the progress of nioderii electro-
plating is the development and in,]>rovement of the plating (1\'imitio.
It is always. however, left to the 1)Inter to get the hest use out of his
drimino and the current it generates.

The present great variety and assortment of all kinds of plating
and polishing supplies brings 10 111· 111111(1 the story Of a new preacher
ill a ilegro church. C )11 his first Sund:11· he wax particularh in¤es-
sive iii his praver; he prayed for everything that it wah 11(1.hilile
for a nian to want. 011 the way home one of the cringregation <:iici
to another, "Don't you think that was powerful prayer, Brother
Johnson?" "Ali 111ost certainly dres. Why, that man asked the
I.ord for things that the other 111:iii didlit even know [Ie had." And
we are apt to filid that the supply houses have things that we didn't
eveii know they had.

anulated nickel iii 4111,11

a wire rumling thr{)111<11
U hole disc 1)11 IT >o high

l'he Illuslill was cut

1.Ming the centre of the
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I hie of the great achievements of modern litating is electro-
gah·ailizing. In lic eark dav> of 64>1<1 and silver plating we were
competing with a very liigli-i),ieed -article, sterling silver and solict
gold, but the electro-gialvanizer 1% competing successfully with what
:71\Faus was the dicapest and bed method of rust-proofing iron,
ga 1 r i i ii i z  1 i g .

The 1121-1-0\\· amide now al\\ans tised is a great improvement
and mcclianical or harrel plating fs 1111(1(mlitedlv mic great >tep ill
the I'(,1-ward 111:11-Ch of electro-plating. Small work call  e turned
out by this niethod at a very low cost, It :11.5, gave the ,<111,ply mail
a nice opening through which he could soak the plater with a lot of
high speed. high-priced liicke! salts. Analyi of sonic of these
seems to prove the trtith of the 01,1 adage, "there i, nothing new
tuider the sum." ber:lirce their ingredients are according to formulas
that have been long known :ind used. Mut they keep oil Coming,
alid we are begilliling Lo think that where there is so 11111¢11 Sitioke
there mu.t be some fire. The merit or lack of merit of these salts

will have to be determined in the near future In' the \meric:111

Electro-Platers' Society. \Ve walit tile ren' be.fl methods in 711 our
norks-that is all :ve Ii'unt. \Ve (!011't inteitd to be like n condemned

prixoner who was asked  11 the gallriws before executic,11. "1!are you
got anythint: 7)11 'viKh to %:ir?'' nnd he miswered. "Yes, >ir: I like to
say a few words. I just like to say that 111is will certainly be a
lesson to inc."

'1'he fultire of electro-plating. T think, will be an ever-widenitig
field of usefilltiess. (-)ne thing which assures the future of electro-

plating is a trait of human iiature which never elia,ige:, the well-
kiii)\Vil fact illat liu matter how 11<eful an artiele 111:,V be. 18 be a

seller it milst be attractive iii appearimee. It may lic good, Init it
11111%1 look good or it won't Aell.

F,leett·(1-1 }lated colialt illit\· compete with niel: el ill the future:
it is nhundant, at present ]itlle 11>ed. It can be Illated with the
double salts as is nickel, and it has the appeal-:illee of nickel. It may
possess good qualities to the electro-plater that we are :it present
1111[amili:ir with. The 011(11-111011:9 Htlecess Of meellanical plating and
electro-galvanizing :111(1 the ever-illen'asing price of thi leads me to
predict that in the fultire it will he up to the electro-plater to supply
a cheap. efficient food cont:ziner, that the sheet iron foundation of
the pre+ent tin can will proba 1, be electro-plated. 111:it in the
futtlre the i·ight article m attach to the tail of a fugitive clog or an
incompetent cily,1 yee will not i e a tili ean. but ati electro-plated
continer.

1 /



Address and Paper

FRED .1. I,ISCOMI:,
I lanson & Vati Winkle Compauy.

Gentlemen and G liests of Ille St. f.oilis Brait-11:

Perhaps T hal hetter apologize to you before 1 start For what
I am about to iniliet upon you, C )11 the other hand, perhaps you
had better demand that your president and secretizry cio the pellittice,
for it is because of their demand that I have consented 10 11:tri·niigue
you to-night.

C )ne ilicident in my own career 514 n plater will further explain
why I have obeyed their denia™1. It will also show thu 1-elation of
the supply liouse salesmati to the plater. For several years before I
became a peddlar I was iii charge of n plating room iii a part of
the country out of the beaten track of the salesman of our line.
There was one man whom w-,11 all know. however, who ti,sed to hit
the trail once a year and my Calendal- was alwavs illarked "Star-
rett" 0,1 the clate of Mairli 4. This was a reminder that he would
arrive on that dan

Resides heing ist,lated, iii those (layq there Fiere no "Brass
\\-orld" and "Metal liictristrv" to consult. so when Starrett came
al(ing he was 1)acked tip in a corner and told to "talk, clatim you,
talk." and it was through hih talk that I was able to keep iii touch
with tile outside plating world.

Now, I have made it a rule of mv life not to ask anyone else to
do a joi) thal [ would not do, aii,1 if :111Ything that T enn talk to vou
about ever does even one of yoll ille·il one-telith the go,-icl that 1-1:irry
Starreit's talks did for me. then [ am more than willing to work
nights ancl Sillillays to get something to talk to you about.

Mr. Williains, "the boss," in his letter told ine to talk on nickel
solution experiments. .\ good niotto to have hung where you can
see it at least iii your mind's eye is "Mimi the itoss."

SOME EXPERIMENTS WITI[ NICKET, SOLUTIOAS

In the presenee of so 111:iny aide lilaters, who have king since
ce:ised to be experimenters. 1 greatly fear that it will he a difficult
matter to describe the workings of a 11ickel bath and at the same
time say soniething that will be liew, 11]iless we go into the question
from an angle other than lion· to get imt the largest quantity of work
in the shortest possible time and at the least cost of production.

'Po describe experitiient·4 mid pilt the results clown as positive
facts is likewise difficult, because in trying to duplicate the results
it is necessary to have all conditions exactly the same. 14 this, I
niean the E. M. F., the current. the strength, the temperature and
inany other details which nt first glance seem so smaH that they can
be neglected : but if we should lieglect thein through oversight or
ignorance it would he impossible to keep within the limit of error.
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For several 1110111110 1 have been making a study of the resist-
ance of all kinds of plating solutions and their nietallic content, and
the cause of pitting and spotting out on stove work, and I am
31-prised to find that many of the supposed remedies have a ten-
dency to inerease the defect rather thail to relieve it.

\\"licii we find a nickel solittion pitting we ask wilat we shall do
to stop the unsighth· pith from forming on work that is otherwise
very satisfactory. The 11<tial anciver is. that the bath has become
inll)orerished and lacks metal. .\11 experiment 71(,tic this line shows
that out of fortv-elle ilickel solutionis examined, all of which have
been used 011 stove work iii the Middle West six of tlie s;imples
were marked 'Titting." A volumetric test of the nickel content
showeil T]i.it these six pitting solutions contained the most inetal
rather tlian the least. 14om Ihis I am inelined to believe that main,
times pillizig is caused k the solution heing too dense. At the
same time, if an allialine condition prevails the bath becoines slug-
gish and the hydrogen gas does not rise freeh·. but adheres to the
surface of the metal being plated and acts as an insulator, preveming
the metal-laden scittition from coming iiito contact willi the work
and depositing metal at this point,

From this it woilld seem that the remedv for this trouble
would lie to <litute and agitale the solution, or reduce the voltage,
or. better yet, a conibination of al] three,

Alany stove conipanies have trouble with soine of their ilickel-
plated castings developing a white, featherlike mollid over certain
portions of the surface alter Ute stoves have been stored :tway iii
the loft. The knowledge of this fault makes it necessary to unpack
many stoves before they c:iii he shipped. This causes extra work
and oftentinies much delar.

To overcome this spotting out, 111:lin· experiments have been
tried: they are too lillitier-ous to de.icl'ihe fiere. Having been called
upon several times to solve the lirr,1,1·111, an investigation was begim
which extended over a couple of years. The conclusion finally
reached was thal the cast ings tliat NK,tted out iii this nianner were
very porous, due to faulty gating and being poured with iron when
too hot. Most of these castings are large.

'1'he custom iii many .hops is to plate all of the large work
early iii the day, so the larve castings, being hard to clean. are
placed in the alkali solution over night. with the probable result
that the 1)(11-ous iron soal<q up the alkali solution, and, Owing to the
depth of the imperfection of the Castiligs. it is not removed with
the cold 1-inse water and scrubbing operations. The cold clips with-
out (loillit cause the eastings to contract to sonic extent and seal
the alkaH within,

The eleaning solutions are in tile main composed of sodium
salts. inost of which when exposed to the atmosphere lose their
water of crystallization and form a more or less flocculent powder,
11101-e bulky tlian the original salt. '1'his forces them out of the
pores of the casting and, being of a dull white color, they disfigure
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the hight.y buffed surface, making it necessary to again buff the
article.

In the several places where this was noticed, the pr:ictice of
soaking the castings over ilight has been discontinued, with the
happy result that the spotting mit has ceased to worry these platers.

Phe nickel solutions of five stove companies. sonic of tlie
largest iii the Middle West, using in all about 12,000 amperes,
have been examined as to nictallic contelit, iii the hopes of ascer-
taining if possible what ilietallic strength of solution gives the best
results and what voltage and aniperage produce the whitest and
most satisfactory nickel depnhil for stove work.

The metal content in four of the foundries averaged as follows :
1 4/10 oz. of nickel per gal,
1 5/10 " . . 4. .

1 6/10 " I 'b , "

1 7/10 "       " "

While many of tile solutions were as low as 1 28/100 oz. per
gal., oub· otie was found that reached 2 m, of metal per gal,

Of the solutions examined. the one tlmt gave the most beautiful
deposit contained 1 3/10 oz. of metal per gal, and was worked at a
scant two volts. .\t this voltage. with a temperature of 70° F.,
there was no difficulty in reaching the deepest background-there
was no sign of 111 rning or rougliness, and the work buffed very
easily. This soltition was said to contain nothing but double salts.
A 12 oz. double sull>hate of nickel ami ammonia soltition contains
at 70° F. from 1 73/100 to 1 78/100 m. of nickel.

I fatiev thal :711 of Lliese soltitions when new contained at least
1% oz. of -metal per gaL the greatest percentage of loss being due
to the drip. This i.q listlally made up by adding a certain amount of
salts dissolved in water when you have time.

It has Dectirred to me that n good w:tv to keep nearer on a line
so far as tile nickel Contelit is concernedwould be to have a tank
or bai·rel iii which a new solution is kept made iii), and at the end
of each clay make lip the loss due to drip from this tank, adding a
sinall portion of single salts to make up that portion of metal kist
by insultille anodes. This latter amount can oilly be computed by
actual experiment.

Judging from the presence of chlorine iii these forty-one solii-
tions, many of the stove platers believe iii sal ammoniac :Ls at least
50% of the forty-one contained ch]01-ide in varying proportions.

A word oil the tise of the hrdrometer may not lie Init of 1,1:lee
here. 1111% instrument is of little value as a guide to ti·11 how much
nickel the bath contains except when niaking n new kith, for the
reasoii that n·licti seve]·71 chrinicals enter into the formula they all
tend to increase the Sliecific gravity mirt the hydrometer does not
nieasure the ticilsity of am· colie ingredient but of the whole. Iii
usin.g the hydrometer die accepted method is to look across the
surface of ilic solution and read the scale at the bottom of the
meniscus and not the top as many operators do.
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A good way to use the hydrometer i.4 to take a drop of oil and
rub it 011 the glass ttibe covering the se:ile. The solution will not
crawl up the scale when oiled. but remains on a level with the
surface of the solution, The difference between the top and liottom
0£ the menisetis is :about one degree. .\+ the ingti·Minents are call-
brated at the buticitii of the niciticeii. this mu<t be correct.

ter·ral sainples of solution cinue to hand thal had been exposed
to a verv low telliperature. probal,h· below 32° F., ng the ljottles
were fulf of slush ice, nitic·li salts had crystallized out, the hydrometer
stood at 415° 8.-it origirl:lily lile;lhured 7° M.

The specific re#ist:ince of this solittion uns 120 ohms at 40° F.
I}ent was then applied imtil 70° F. was reached and the resistance
agaill meithured allit foind to be about 30 ohnis. \Ve cati see ti·om
this that the temperature of the bath plays an inmortant part in
nickel plating. A f:111 of 30° F. makes an increase in resist:itice of
aliout two alid one-han lime<, redtleilig the conductivity m that
proportion, so that a Millition through whieli 1.50 amperes would
Ilow at 70° F. at a giveii voltage wozild fall to about 65 amperes
at 40° F., inereasing the length of time liecessarv to deposit
sullicient metal considerably,

In cold ],lating rooms the 11:ith should be fitted with lend covered
ircm steam pilies and fitted with in:,ulating nitions to take the chill
Dill of the sollition on cold days.

It will be neces*ary to refer yon to the article iii the Review
elititled "What Are C(111(Illeting Salth?" for the (lata oil Mjecific
resistance nientioned above.

Mysteries of the Past and Co-operation
of the Present

OSC-\IL E. 81*VIS.

Secretary Chicago Branch.

Mi·.Toustmaster, Officers ttitd Members und Guests of the St. Louis
Branch:

It affords me great pleasure to be with vou 011 this occasion, not
alime 6,1- a per:oital reason. Init because I know every menilici· of
the Chicago branch would he delighted to  articil):ite ill your Keli-
crous hospitality: :11(1 1 want to assure the menihers of this branch
that is is only (lue to the long dist,ince between us thill there are not
mot·e Chicago members here to-night, but their hearts al·e with
you all.

\Iny :ittempt on my part to give you a speech is idle foHy, but it
waS illipressed upon me 011 the way down here that I would possibly
be called upoii to say something. 1 lad 1 1:tiown this liefore starting
it wolild have kept me at home. 1 will colitent ]11·self bv giving you
a few remarks and recollections of a fellow plater. The Inst year
has shown a remarkable growth iii our society, and let us hope it
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\\-ill not stop unitil ever\' competent Mill wortlly plater is within the
fold. '1'he spirit of progress thal has been SO itiili,ifi·.1 up to the
present lime must not cease, The .\. E. S, must grow, alld will
grow by the efforts of each and every one of us: there A no surer
way to success than by hard work :ind close application, so 1 wish to
impress upon each and every une of you. not to let success turn lo
neglect. 1 f we have had printperity in the past year in our society,
let its remember it i: only a mile.tone to c :111· goal, and that we must
ever g  ninvarcl uitli staitne·11 cITorts to lirave the breakers ahead.

\\'hell ] e'(>t]*der whill Imi been :ter{,1111)lished dul·ing (}111· short
period of existence it makes nle feel thankful tlial this society was
fountled 011 right 1,1-ine*les, and that tile founders were broad-
111111(let! meri who were 1101 afraid to elli through the forest of skep-
licism :ind egotism, which fecmed to lie a prevailing disease iii
{)111 (t-:11 1

111 the past year several of the branches have taken a keetier
ilitere,1 in tile work, by eligaging a le illstrilitors ill ellemistry to
lecture and demmistrate the rucliments of 112, Sol and so on, which
is a stepping st,me to the greater knowledge which can cnity be
olitained hy person:il stti1>· and insti-tiction. \·VonderfiiI strides have
been made ill buth chemistry :ind electricity iii the last few Years,
ail<! unless we work and labor :11 lit: those lines with an effort to
mater the theoretic as well as the in-:Litical knowledge, we shall
soon faH hz the wavside.

1)0 tiot think if \'{)1111:lve 51 -Sll:ip job'' at the pre:ent that there
if plcnly of tinic to learn-·-you may some day be out iii the cold,
Peace is oniv maimained by strom: defences. So (10 we \\·i>li to
elle<)111-age ,11 who :ire tiot vet niembers to join our· 1-:inks mitl aid in
thi grent work of progress, whirli catinot hut prove profitable to
you and izie and the coming gei,cration.

So far it has beell (lemonstrilted tlmt tile plater is intelliqi·lit and
willing to improve: 71:40, that assituHation of kuawledge mid
co-operation of efforts are essential to success. This we have
already realized at our meetings. A few years ago you would have
scoffed itt the idea of a .Society of platers being possible, At that
time the plater as a rule considered himself somen·lial of a con-
jurer, ami, shrouding hiniself in hk Cloak of Ilivster,·, he boldly
51<Serted that 11(1 "1)111lch" wat ever Kning to get 61,11 ··liylmotized"
alid compel him to divillge that valliabli· heel·el in obtailling "that
blue color,' on brass, which "he" cnilv knew, but. in fact, Ii:tiI been
given to the world hy the great pioneer. 14(>seleur. a generation ago,
and is still iii daHy use. The slieaker remembers when he was first
initiated into the mysteries of electro-deposition of nietals. The
boss, after weeks of exhanstive experiments, one day succeeded iii
plating a r ating of 0,0,1 11)(·r on a piece of steel, and v ur littitible
servant gazed on iii woii<lerment at the result ( thus achieved), and
after having sci-ved his master well for nmny nionths, his thirst
for knowledge became almormal and he bravely asked the boss
how this was clone. That 'worlin·," with a Vv wink, most
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emplialically informed the "scrul)her" that lie was not giving away
his secrets, and thereafter he, being a cautious individual, saw to it
tliat all labels or other mark. of identification 011 material or cheni-
icals used were removed as soon as they arrived.

\·Vhen the cyallicle copper sol. 1111·ned blue, it was to give her a
chimi: of that "while stillf" : when die 1,19>tered, give her some more,
and whi·ii she refused to plate. give her Still more : also, in all cases
"give her another chunk of tlint white stuff." Finally the boss
would stay after working hours, and, aCCOrding to his version, "dope
her 1111." One morning this same tank, having developed a leaky
condition. some of the vilution disappeared, and, being afraid that
the boss would discover it ( as lie held the scrubber 1101-ally respon-
sible for all such occuri·ences ) , 3 0111· litimble servant took the hose
aiid adminixtere,1 a WH)(11, amount of -aqua."' "011, joy," the result
was batch after batch of thal niee red di·posit turned out and no
troill,le. I:ut wheit the boss arrived and was informed of the
result: thus Olitailied, a> a compensation the scrubber was told in
very ablireviated remarks and limited time to " fade awav" for spoil-
in,g that valuable solittion, and furthermore if there was allv doctor-
mg to 1 e flone 'he" would administer the niedicitic-"60 dean out,"

This 1 eite to illustrate what has been a prevailing fact iii our
craft. and I am glad to know :111,1 to realize that this calibre of a
plater is 1-:,St disappearing mid his day o [ judgment has arrived.

The trade journals have 111·ove·n a great factor in removing this
tin·ticism which has ho long existed alid have paved the way for
edtication and enlightemnent of the pre:ent-,lay plater.

Ihe plater of the future lilict he a mall of theory as well as of
expel-ience, and as there are no more becrets in deposition of nietals,
he must lie competent to manage his department 011 a strictly emcient
basis. 1-Ie must b. lm>ad-inizided and quickly adapt himself to new
conditions which inay al·iKe. The employer of to-day is on the alert
for the inan utio i€ able to fill tliese requireinents, and here at your
meetings i.s volii- selic,01 of instruction. -'llie Review," that valuable
little pamphlet which conveys to you the experience of some of the
best platers in the country, will prove a valuable adjunct.

The nianufacturers apparently have taken n deep interest iii the
association, which was much demonstrated at the opeii meeting and
banquel of the Chic:igo branch last ])ce·ember, also by the liumber
of liembers we 11:ive on the roster whose (lues are heing paid by
their eniployerq. Tlie,e saitie employers imist eventually he the
gainers thereby, as the problems and di,Selly,hionS brought up at these
111eetiiigs eminot but prove beneficial to their foreman platers who
will strive to emulate their adversary's example.

I believe the branches iii their respective states should seek
proper legishition iii order to better the sanitarv conditions of the
plating room, because the occupaticm even at its best is not a healthy
one, mid too much strefs ciumot be laid oil the proper removal of
poisolious fumeN or gases arising froin the varioug operations. This
alone would prove a great acconiplishment. Very little consideration
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has been shown iii the selection of proper kications for the 111:iling
and polishing departments.  11 111:my cases it may have been the
plater's own fault mid he has had to stiffer the Consequences.

1 believe that the nianufacturer is willi g to extemt his aid and
co-operation iii clililinating these 1111 favorable (i)1,(litil,11.4, and this
must invariably be to his benefit.

\1 last. a little social imereout·se mid the display of fraternal
spirit can 1101 hut make friends and will tend to burr that evasive-
ness and skepticism whieh has so long prevailed. No plater who
is ambitious and wants to advance ran :LITord to be an outsider. It

is only a question of time that will bring him to that primary
realization that in 'knowledge is power."

The American Electro-platers' Society

U. lI. 1-1.ix·.1<im<N, Supreme Vice-President

Mr. Ton:1111:lster and Gentlemell:

I wish to coligratulate you gentlemen of St, Loilis on the splen-
(lid reern-(1 you hnve 111:1(le. \\ ith :L e(,111mratively small member-
Ship you have necomplished 11111(·11. Keep lip the g od work and
do not falter, Your reward will be sure, conscions of the goad work
you have done and of a ditty you have pcl-formed your ()\\·11 self.
Satisfaction nill repay bulliciently for votii· lahors. Keep it up.

Note the suggestion of M i: 1.:ltillitireliX that a small item neg-
leeled makes quite a rull ill a rear and Colitillues from yeill- to rear.

I am very glad to be with roll 1 -night :irid I am happy to
address you on a subject that is of so 11111011 intel-est lo :111 of us.

¥our secretarr iii formed me that mv btlbiert w<)111(1 he "'Ille
\merican Electi·o-|'laters Society," and I thought, when I received

Ili< letter, that :7,11 could very ea,silv h:ive fc,1111(1 611]le one 111(,re able
than 1. soineout· nho could more lical-ly (10 111:ll subject jil>tice.

For it M to Us. and to our employers a.4 well, :1 stll,ject of vital
interest. and 1 +Iiall ell(le:tror to make ele:ir to our guests, who are
1101 11101111)els of our Sociely. ilK :11111% and  bject:,:111(1 if at lillics ]
may seem to digress from 111\· subieet, it will conly he lo louch 141(111
some Iliatter that seems to be within tile provilice of the +111,-
jeri assigned me, or lo prod some liegilating someolie into al·thitv,
to get him to take Iii> Mand where he bel nigg, 0,1- make soincone
thiril< differently on some 111:itters, tlmil he 11:14 herch,fore, 01· start
him thinking 011 niatters that he Ims m 1 given n thinight in, up to
11OW.
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Sectiwi 2 of Article 1 of our constittition reads: "The object
o f this society .hall be the advitlleement and dissimillation (1[ knowl-
edge concerning the art electro-deposition iii all its branches. All
laws and rules niust lie so (01·med that the society will promote
no other obieet than the education of its members iii all the prin-
ciples of electro-delic)>,ilion :ind the coloring of liletillf."

I qulite the section ill hill bee:lit<e it expl:iii™ the object of our
society better aml 111(,re fully than :un· words of miue could. Edu-
cation. mid the mutual ah<iStallice gailied through L·(Itication are tile
bene!-its ive derive from (>111- lileililiership, :111(1 eclurating tlie plater iii
his profe,Sion is the first and greatest, and I may 51(1(1 tile mily object
of Litir societ·. For mar we not justly call the aid we get from our
fellow meniliers in helping us vilve some problem thal taxes our
skill or expericilee part of :in ciltleation that H e Ket bv :1%?40(iating
ourselves ill :i society such :19 4 )urs ? Trtle. our meetings promote
Rood fellowship and a fi·alertial spirit that cheer< the weary :111(1
raises tlic b],il·its of the down-hearted brother plater, who may have
been wrestling with a prolilem that has puzzled him during the day,
but thal good fellowship and fl·atel-11:11 spirit is prompted by the
knowledge that through his society the plater can :ippeal to his
fellow craftsmen for aid that will hell, him overconic his trouble,
and iii his breast is kilidled n (Ic'#re to return lhe f:tvor. and help
some other, as he has licen helped.

Litil a few short rears ago the art of electrol,lating wa.4 eiivel-
oped by a cloud of niystery 40 black and deep, that a Mississippi
Valley fog would .serin like high noon on n elotidless Julle clay
compared to it. Ami even to-day there are a few platers who still
hug the delusion that their art is their own sweet secret, and some
of them still strut ;inmml like the boy who know> something but
won't tell. with tile expression written 111 over their inalmer and
bearing tliat says plailier ill:ill words. "I know solliething you don't
know."

True this class of platers is much
with the onward niarch of progress 1%
will <0011 he with the snows of Tester-rea
be buried. Unwept. 111111(ltiored -and uAsu·
ati{1 not be too severe with them, for 11-
as good and kind men. men whom we iii c
to with admiration and wmicter, for 11]t
not know thell, something that was very
yoilligsters we saw them illix %011111()114,
they performed the most wonderful thin
witnessed,

I have in mind one of theiti now, a kimi, geiitle and lovable mail,
Boft spoken and gentle nuumered, who was alway,; willing to over-
look our outbursts of youthful exul>ei·atier, his gentle rebuke always
hit iii the place where he aimed it, and he planted more good reso-
litions in my youthful mitid than any other man I ever knew. I

smaller {11:111 of yore, and
diminishing so fast that it
r. And ah platers theY will
1144. 1 tut let us leave them

tany of us reniember them
dir younger years looked up
y knew something we did
womlerful to ils, when as

mid tholight tile illiracles
g our youm.g lives hail ever
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al\Vays rexpected and loved him, all,1 1 41:ill 114)11(11- hi> illelili,1-\ to
im· driug dity. I f he were living tu-day, I believe Ile would fie a
member of our sticiely, but 1 1.tiow it wotild bi·cal his gentle old
heart to hear the things thal were to hint cherished secrets. so freely
discussed in our meetings.

The breeze thal 11:24 Brattered the clou(Is m- mystery before it.
has gailied iii volitine, until its %11-ellgill has becoille thilt uf a CrClone,
alul has swelit hifore it crerv la>l restige of the old  11-111,1,1(ix fieliefs,
and in their place there is t„-41:n- the true gospel of ecturatic,11 licilig
preached by the -lillerie:ill |fleetr -Platers Sueictv. Its 41 gan
"knowledge is power," is 1<11(,1·11 :7115! appreciated by every plater in
the l ilited States 211(1 C:111:1(in, he he :l member of the socirty ·.r

not. |1111 whether he is or Hot the plater evervwhere to-day reing-
nizes thi· fact that H hz wistic, 10 1.cup Aci> nith the ouward mat·ch
of progress. he muht educate hiniself in lii> 1,1·(ife>Mon. and litore
and more, thi-nudiont Anwrica. plate,-9 :ire licitiuning toi re:ilize that
the e<Illeation the·v need can ],e Ki,tti·11 1111-011411 association :111(1 1,V
exchanging with one mic)ther ide:iS :imt 1<114 wIC(IKe gRilled ill pine-
tical exi:et-icilce.

Il was for the purpose of exchang·i,]g ideas, in' trading experi-
ence that the .\titeric:in Elcetri)-Platers Society wa< formed. l i,cler
the leadership of (Itit· honored friend, Mi·. ('liarli·. 11. Proctor, a
hamlful  f men, fewer iii numberb than thi· Branche< of- the Society

now number, Hiet in the ,\St 3- 1 h,ilsi· iii New York Cit>, harilly
five year< ago. and there laid the fc illitil,ition for the A] ilernlid <11-ue-
ttire, dial was to her{,ille ill the future a ni(mullient to their eilergy
and progressiveness.

The carly clays of the liew Society were not :ill penect-111 :md
mul'11 (94 tisition wa met. Many platers, to whom the principles
for nhich the ziew Society stocic! appeared gerilegic,114, were 1,itterly
014)0>ed to it, aild 111;iliy opetil\' spolic :tgailist it, prophesyine dire
calamitics 1 1 the plater in ileiwi-al if a sorietr that 11,1,1 for its primal
(11)ject the di»i·mmation of ktiowledge concerning ilic art of electro-
cleposition were allowed lo live.

Theii. too. there was the agitat r who tried iii foree 111% way iii.
Itlit the wisdom of the &)1111(1·1-4 wil. great and their refourcefulliess
equal to every emergeriey. The v,eicty emerged from out u f the
g·100111, its name as an educational society 1111<1111ied. ;111(1 questions
of wages and labor conditions were forever bari-ed ft·um dNe-ziscion
iii its niceting<.

For >ome time the New York I tranch. as it is now immed. was
the only branch. h was the National ]41·etro-1 'Inters .\ssoriation.

and gradually platers 711 over Anierica applied for admigion as
niembers. It s ori hecitme al)1)al·elli to the 111e1111 ers not living iii
New York City or it> immedi:it· vicinity, that to get the grentest
:iniount of benefit h·om their viciely, they must form branch asso-
riations, and the Phil:ule'lihia platers, 1111cler the le;i<lership of Alr.
Fred C. Clement, our able Supreme Secretary, applied for a charter
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to form a braitch society iii tticir ril>, which was granted by the
Natiollal I ody.

\\-ithin a comparatively short liine, Rochester, Toronto, hitlian-
apolis, Detroit:.inl Chicago fell in line, and a 41011 time later you
gentlemen formed a St. 1,0111% I;i·auich. Since thin several other
eities have become Ilie honies of branch societies. 711 having bitt
the tme object in view. that is, the edlication of its members in
the art of  lating.

III dwelling vi persistelith· {in tile eclueational features Of the
society, 1 do not wi>It to give the impression thal it is olily lo dis-
Ct»ing platel·q' problems iii uur mectings thai we educate or that the
societv is the otilv school that is neressar· to give the plater a fili-
islicil -edneation. A a plater. Mut I (10 wi.41 to inwresson your minds
the fact that iii 4-nir mectings every phase cil- cheinistry and electro-
clicinistry relating to the art of electro-deposition is discussed. Per-
Imp< no clabs of men more fully reitlize the benefits of a technical
education. 1 lence we elletillrilge (,111· 11101111)ers to studv everv detail
of plating, and treal it as it should be treated :is a :cietije, ,·\ 111117]1)er
of our 1 iranches hold their meetings ill the laboratories of ilistitil-
lic)110 01 learning where experiments and demon>trationi are uncle,
and where men with both theoretic:it and practical knowledge con-
vert Uicon· into practice, and the plater with limRed experience
gainh ill a >1101-1 time :111 :1111£)11111 of 1.11(jwled,ge of Ilib profession that
it would take him rear.9 ti) 41111·Lin. by studving Al(me.

The expel·ience of his fellows is his for the :Aing, aild is at
all tilnes frcelv and Cheerfulli· givell. nor (1(,CK tile 111:111 giving of-
11™ store 01 knowledge illi» it (11- begrudge it, for he ]<]low·q that the
many have 111,)re knowledge than unc, and he appreciates the fact
that his own application for enlightenment will receive the s·:me con-
sideration :1% thal givell Lo the (lile·gtion of hig brother nicinher.

Throtigh the Stli,reme Society, which is the governing body,
the Irizils of the labors of tile· 1:1·anch Soeicties ari S read among the
meniber:. The papers read at the different Branch meetings are
1 1111 ,]ished in the "(211:11·terly· Review," alid so reach everr member,
so th:it no illatter where a illemlier': 11(,me may he, he gets the benefit
from the labor :ind researches  f every 1,1-:mili. TIle Supreme So-
ciely pul,lishe4 the (.21·.\1<'i']:RIA· RE\11(\\ and die IN-1-1.1"r N. the latter
21 111(untlily peri dieal devoted to ite,11% i)| liiterest to the craft.

The Supreme Society alvi mailitains a |;iii·eau of lm-ormation
to which 9111 1 11]i·1111)(·i- Can aliph f, 1- 111611-limtion oil :111, 4111,ject rela-
tive to electro-plating. it als<) mailitains an ]21111)loyinelit Bureau,
through which member, are aMed ill heetring positic ill.K.

3-r)11 will admil, gentlemen, th:it >ome labor is necessary to do
2711 this, and y·et we liave no s:ilaried offleers iii our Society. Every
particle of work done is a 1:ibm· of love, the only reward that we
expect is Illat we will he better platers. the (,111\ reward that we give
to our officers is the appreciaticm that we have for their work and
all their par (·livelope from tlie sticieh' e<intaii™ 6 -\Vell (Ione. good
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and faithful servant." I will not eveii :ar that we honor them by
niaking them titir tifticer>, for the hom,r is ati un our side. For we

are trulv hi)11(,red in having such men its Messrs. I logabonin. 1;ar-
rows, Clement, Schultz aml'Earlor as Suprenic Officers, ami 1 know
that every member appreciates the work they are doing, and tliey
will find their- reward iii the grate ful appreciation that A in the heart
and mind of everv incitilier of the .\iliericati lilecti-0-I'laters Society.

That the work the Society is <loing is appreciated by manufac-
turers is becoming more notice:kl,le every da>·, for many 111:11111-ae-
turing concerns are urginy, their platers to joili the Society and
illatiy of them pay their illitiation fees :ill,1 dues, The wise nialluftle-
turer knows that a good man is a good investment, and knon·x that
a Societv wlic Ae > le aim and obicet is the educatimi of its nic,illiers

cannot be otherwise ilian worthr of support and eneouragenient.
And we appreciate your appreciation. \Ve want vour good will, and
we assure yoll that you will gain hy heing our friends,

The position of the average plater i, aii ivilated one, insofar
as men of his profession are concerned. 1 le A ill 111(,st eases the
only plater iii the factory where he i. employed, inlit calmot go to ally
one for advice or help very easib·, I f, however, he i.; a member of
the Society. he 1<11(m· the mall or men who c:111 Oil >liort iii)tice help
him. 19 1101 this of great valtle to :iny employer? I low often clues
ille work M the pliting hold up an  n·der, because something is
wrolig? |t may he just a tritle, Init it becomes a zen· important
matter whell perhaps it throws the clitire factory system off the
track. and yet. by calling on hic brother platers for aid, it inay
be adjusted iii n short time, and time, money and worry sared.

Mut our ambition soars even higher thali just helping tile plater
out of difticultics. \Ve want to place the plater and his art (111 a
higher plane. \Ve want the plater 10 11-eal plating as a science, for
it is a science both clifficult :md etilliplex. \Ve want the plater to
become so thoroughly familiar with the science of plating iliat the
difticulties now so often encountered iii his vocation will become

things of the past. Will this 110{ bellelit the emplover a. imiell :111(1
more than the plater? It will me:111 increased elifiency, which iii
turn ineans a product of higher quality and a lower cost of pro-
(luetioll.

\lid we rait attain our goal, aiid attain it enly by associating
ourselves as we have ill arl education:21 society, such ag ours is.

I.et me say to tlie plater wliu is still groping in the outer dark-
ness to come 011 into the light. Yon will never regret it. You will be
weleonied with open arm#. If you ;lIT a pessililift, and See tic>thing
1)111 th· wrong side of this world, I know of no hetter eure· for y0111-
diseage. For pessimism is :1 disease pure and simplie. Somewhere iii
this graild old world there is a niche for all of US, ami it i.g 11]) to
you to hunt it and tind it. And if perhaps yoll (1(:11't fit iii very
snug and tight. get the right kind of 11(,tirishment :irid fill (nit. And
the right kimi of nourishment fi,r you, brother plater, is education.



Learri to ktiow your prolession as roll know youl-Melf, ami then
learn to kilow it a little hetter, Get iii with your fellow craftsmen,
come to your meeting# and learn, ami life Kill lose its somber hue,
and though the cornueopia iii fortume's :irm> may itever he tilted
your way quite ils li]11¢11 as you n-0111(1 like, remember thal there are
many thing> iii this 101-]cl liesides moncv. And the greate<t of
ilicm is the knowledge of Iltity well done. of services faithfully

You may think that we have niapped out an extended program
for ourselve.. \\ e have. Ihit with your co-operation, 1111(1 with
Ute aM and support of the progressive 1>Inters of America, we know
that we e'111 carry it out. Iii an.>wer to the que>tion, :19 to whether
we will attain our object vou will hear ringing through the l'nited
blates ami Canada, \Ve Will.

*Foreman Plaling Deli:11·tinciit, (il,11,e Stove & Ratige Co,, K, 11<(,111(3, Ind.

\ g od (0}xidize to inke thc  lace of *1111)11111·el mav he had hy
satii,·ating a lye solittion nitli vilplizir. 11 N .aid that thi. oxidize
\\·ill laM longer thaii the sulplitiret nxidiye.

1 good black i·:111 be gotten |)\ .attirating a evallide s lution
with :11-Senic. The vilition inugt be .attirated or the uni·k will simit
r vii, ke. l.i· hot and iii an iroii tank uith a 1 \\· voltage. Take

the Work {,111 a. fast a. it i. covered,

i gnoil black ma\· be 11:1(1 1)\· 11),ing  }lie pound cranide and one-
half 11(,1111(1 arsonic to mic *1111 in. Use hot, with bra.< alic),le..
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Use of Potassium Carbonate in Silver Solutions

|h FR.INK C. Alot.Il

FFIC[14.Xl'V iii the 1 11:iling r , im me:iii. 11 1 imh· ttie hantlling
of the liell> to be,t mirmitage, but 71%0 haring every gation of

solliticm iii condition to tret from it the liest service poshible.

[ lielieve at! plater: uill :turee thal the solittion from which we
can get a go d deposit of a giveti weight iii the shortest po>sible
time, which means the highest eurrent del™ity C ally)Cres per sq. ft.)
2111,1 with the lowe.t electro-motive furee, is the most effirient plating
soltltioll.

[ am not siire that the electro-motive force is of much impoll-
alice to the average j '1;iter silice most Platers seem to have ellough
Cul·1·ent and 11.· a porlion of- it heating their resistance coils.

It is not the put·pose of this article to diseligs the correet amount
of silver  r free c>·anide thal sticitild  e tised iii n platiug solution,
al: this cle emis zip n the class of work  eing plated-1,111 my purpose
is to present a few thoughts regarding· the advant:ige of conducting
>:111%. e>peciall- potabsium Carl)(inate (1\.CO,) in a Kilver plating
sc)luti{)11. 5111(1 the extent to which they aid in prr)(lucing all efficient
plating haiti.

home seem to he of the opinion thal tile hest silver viltitioll is
one thal is "pure," i. i., 11:i,ing (11113· silver and n·:mide iii it. but
eveii if this uere true, it wotild he extremely dillicult, if not impos-
sible. to use a Kilvel· sollition for any lentgli cof time mid not have an
iiierease of rai·11,)11:ple causedli\· the (lecomposition of the i·yanicle, 11
is the expelierlee of 111(}st I'laters that a liew silver sultition (tries not
work well at first, but (Ities better work wheii it lins "aged." We
its.4111ile this is bee·ause the "aged" solution hits inereased its
carbonate content, hence works better. Carbonate, cillier IX)tassium
or v>clitlin, inereases the omitilitivily of the bath, and admits the use
of a higher eurreilt clensity, thus giving a heavier deposit iii less time.
This, of course. is an increase in the ellicieneY o[ the liath, but this
increase iii the elciene·v continnws with the addition of carbonates

opily up to a certain  )(>int, and past this p int, it increases the resist-
ance of the bath instead of the condiletivity, which, of course, ineans
a clecrease iii solution elliciency.

11 is frequently as.sunied that conductivity of n solution iitereases
with the density, but this is not true of all solutions. Ditute Sulplizirie
Acid, for instance, has a greater resistaizee at a gravity 1.4 than at
1.2. (See Table No. 1.)

The same is true of a Sulphate of Zinc solution. i'lie resist-
ance of this solution is 11.1 0!ims per elibic inch:it a specific gravity
of 1.2709 and 11.5 olmis at 1.3288. ('rable No. ]I.)
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I am aware that a soltition of high densit· is of advatitage only
in so far as the increase iii current density will aid in laving on a
smooth soft deposit of metal.

With this iii mind, I give the results of some experiments we
have inade iii which Potassium Carlionate played an important part,

\ regular double silver ey:inide sohition was ina<le up in the
usual way with 4.50 oz. potassium cyanide ver gallon and 3* oz.
silver. The niaximuni current density that could be used with tliis

soliition was o amp. per sq. ft, A higher current density
produced a rough or "l,u-nt" deposit. A solution with the above
nletitioned amount of silver and cyanide should do good work with
a higher current density. Ordinarily, we would say 'it is a new
solution, it will do better after it has been used for a few weeks" or
"after it 'ages' " This nicams it would he used uittil eyanide is
decomposed or pot:issium earbonate is added to the solution. We
brought about an artificial ageing of this solution by adding potas-
Sitlill carbollate, putting iii 4 oz. per gallon. This change admitted
tile use of 6 amp. per sq. ft. cathode surface. .\110111£r four ounces
potassium earbonate was added : we now doubled the current detisity
and received a soft sinooth deposit of silver. The solution that at
first would not lay clown a good deposit nt 6 amp. by adding 8 oz.
pc)tassium, cal-bonate, the eniciency of the sultition was inereased
more than 100%. Antitlier four ounces licitassium carbonate was
then added, but this did lint inerease the ellificticy o f the bath 50%
a.8 might be sul)11(,sed it would. The itierease this time was oilly
al,0111 8',6 , as a %00(1 clepoSit er)11(1 11(it be proclite-ed al a current
density higher than 13 amp.

Further additions of potassium carlionate seemed to make little
or no differetice iii the nature of the deposit at a current density of

12 amp. up to 20 oz. per gaL except that it did inerease the resist-
ance of the solution about 200' 4 , 12 A reclitiring one volt with
8 07.. potasium carbonate ver gallou :ind ticarly .3 volts witt] 20 oz,
pulassium carbonate per galloii. with no improvenient in the nature
ol- the <teposit. At 2,8 oz. polassium carbonate per gallon, we could
not get inure ilian 6 amp. per sq. ft. with 3 volts.

\Ve might put it thus : the efficiency of a silver solution with
4.511(,ta<>ium eyanide :111(1 3.5 silver can be doubled by the addition
of froni 810 12 oz. 1)(itassium earlionate per gallon. but if twice that
aniount is added, say 24 07., the efficiency drops off about 100%, or
in other words. twice as much work ean be done in a solution with

frnin 8 10 12 07. potishimn carbonate per galloii than iii a solutioii
without polassium earbonate. aS in a Ac)lutioll with too much potas-
sium carlic)linte in the same length of time.

Polassium cal·lionate in n plating solition is of advatitage otily
up to 12 oz. per galloii.

Table No. Ill. will give a good idea of the results we are
trvinv to tell about iii the above.
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RESIST.\NCE OF !)II.1-'rE St'I.1'Ill'RIC ACID.

(Jamill and Monty.)

OHMS PER C, (', AT 6 OILMS PER CU. IN. AT
Drn- ' 1

sity 0° C. or I 8° C. or 16° C. or·)4° C. or| 0° O. orl 8° C. or 16° C. or'24 C. or32° F.  46.4° F. 60.8° F. |73.2° F. ' 32° F.  46.-1° F. 60.8° F.  73.2° F.
1.1 | 1.37 1 1.0·1 ,815 .737 | .510 | .409 .333 .290
1.2 1.33 .!128 .(1(1(1 .486  .52.4 .364 .262 1 .191
1.25 1.31 .896 i .624 .434 .516 I .333 i .246 171

1.3 1.1 .!110 .6(*2 | .172 .3,7,3 .:170 .2('0 I .INI;
1.4 1.69 | 1.3(I 1.Il,3 .896 .6(;6 I .512 -113 .831

1.5 2.74 I 2.13 1.72 1.52 1.16 .838 .1;77  .5!13
1.6 1.82 3.62 2.75 I 2.21 1.!H) I IN3 1.08 .87(l

1.7 9.41 i 6.25 4.23 3.07 8.71 I 2.1(i | 1.I;7 1.21

RESISTANCES OF SULPH.\TE (11, ZINC AT 10° C. OR 50° F.

(Ewing and Mace.re,gor. )

Density Ohms C.C. Per eu. In.  Di,1]Rity  Ohms O.C. Per Cu. Tn.
1.0110 1 82. 0 72.0 270.1 28 3 11.2
IAUST 110.3 55.3 1.2891 28.3 11.1
1 j 1278 111.1 43.7 1.2,4,5 28.,3 11.2

1.Il;3jft (;3.8 2.3.1 28.7 11.:11.9.'187

I j 17 I i I } 50.8 2110 1.3288 90 9 1 1.5

1.lAi'! 42.1 10, 1..·....'30 5'1.,6 12·J
1.]3S2 33.7 | 13.:] 1. 11 03 32.1

1.1SI3 32.1 12.Ii 1.1174 11233.4  l'iii
1.2188 11.9 1.-1228 139 2 1
1.3362 29.2 11.3 R:lilli·Nt{'(Ij

33.7 | 14. u

From Taster's Electrical Engineers' Pocket Book. Page 1231.

Oz. K· CO., Current

Prr Gal.  Drusity 141 ts Natii]·r of {lu, 1}rpo>it

00 3.·50 ,55 Hai·d white plate.
00 11.till .83 Very whiti, :111(1 rough on rmis.
f„, 1,1„1 1.25 Very- 19)1121] and ··bm·nt."
Ali 1.2.4/I

00 13.00 i

8 150 AG Soft smont !, iII jit e.
1 6.1 0 .7 Sof 1 1 11,0 1 1 a l e. very good.
8 1.i(I Soft lihw Fl:itr. vi·ry ;mod.
8 12.00 1.--I Soft 1)]Ili· 1)1:I[r. \·i•ry Lri)(id.
8 10.All 1.1 Soft 1,1,w plate, ylightly mugh

on end..

24 6.00 | 2.7 Soft sinoolli (1,·p,):it.

With n pressure of three volt: we e.nild not get more tlian six
amperes per Rquare inch iiI Cath<Hle surface.

*Buffaln Itranch
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Arrangement of Voltmeter

rj IE design 011 0 p >itc 1 }age illustrate> h w tin· r limeler is con-neeted with the platilig 1111)<. 1 1)i,11<111 a Model :G. \Ve.stoll
1+11141 Tvve Voltmeter. :111(1 ill,lterial, aild macie ill- (1\111 1(111 Illeter
*witchboard. '1'he dimethi )11 h of mr linx are. ·20 ins. lang, 11 ill,.
high. 2111(1 5 ill>. wide. 'Plie v Ilim·ti·i· and wirch are :11] Ciwin.Cd ill
1),ir. which ha. bern give·n several coats of black paint. 1, th iii,ide
and  111. No. IN , 11· ·20 1)cil wire fail be tired in e nuceling 111  the
:1-poilit bell 4\\iteli. I thed No, 11 illhutated wire for the 1-est of
the wirillK.

'4 the u.c of the :1-point 1,·11 4„itch, it iii;ible. thi· plater to,
asce,·tain the voltage of each till). at anv one ttili. by keeping each
·,wileh thi·own open. 1", r lii,tance, if Atand at Tub No, 1, I „ill
eli)>e the lever 011 point 1  f tile 1 ell witch to find the voltage  f
'1'1111 No. 1 : ai]1 without m ving fr, in '1'111} No. 1,1 e:iii tell ho\\'
mally volts '1'211) No. 2 ih lising br  liwing the level· 0,1 1,4 >iiil -2 : ami
Tub No. 3 by placing 111 e lever  ii point :1.

The 4\ritche. lilll.ht 110 kept (,pen when v u leave the ttil}. Thal
i:, if lever of bell iwitch at No. 1 tril), is 011 point L and 1 am <taniting
at ']'111) No. :1, 1 woul,1 11 1 1 e able tr} tell „ liat voltage I am u.ing
1)11 Tub Nci. 3. I would Iii->t have to unlk over L  11117 No. 1 all(1

remove the li·vcr frimi p int 1 and place it  11 p int 3. before I would
know· 110,1, much curn·nt Tub Na. :; i: 11.ing.

Any 11111 111)er of 1111)> ran be operated  )11 thi .aille  lail. Sh,1111(1
the plater need 1-]ficen 1111 >. lic wozild then require a 1.-,-point quitch,
which can be e :111]reted lip in Trich, Same a, diagram.

Ih cIosing the maiii >\\itch ori v limeter >witeliboard. r u „ill
accertain the v 11:10· the drimm  is gener:iting. This >witell .11,)111(1
also be thrown   en whi·11 yoil are 1111· ligh n ith it. 1 knrever, the
rher,tal switelle> 1, 2 and :1, >hotild lie closed >o that the current
call go into the ttil).

It must be miderstood that point 1 011 the bell suitelies slinii ,
the eurrent tised in Tub No. 1. P int -2 \·ill sliou the etri·rent tiged

iii Tub No. ·2, amt 1 Il,int 3 will Show current liKed 111 '1'lib No. 1 So
you will readily <ce h w eas> it is for the plater to walk to :111\·  112
of his tub. and br 11]inring tile liver L ) p int4 1, -2 :ti,(1 3. he e:iii see
how much current lit· i: 11:iiig al ene·Ii of liA 1111).. U illialll moring.

1'111!adelphia Branch.

1.-Arinde.
H. X.-1-poilit 1 teli Suitch.
C.-Clat h (,(le.
/7.-Ihiianio.

1/. X.-Main Suiteli 4,41 Vollineter Switeliboard.

R.N.-1, 2,3, Rlie{,Mat Suil·lic*.
f ',-V,At·illeter mid Volluletel· Suileliho·il·(l,
B. 1 '.-Rack n f Vollmder Switchh :11·,1 +11{ wing hinv whe. are e'imilect·(1.

They nrc :111 bi,Idercil to a bran. 1>Inte.
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Newark-New York Banquet

T IK fifth annual banquet of the Newark and New York
Brailches look place on the evelling of ]Te])rliary· 2191 at the

Marlborough-Blenheitii Ilotel, New York City. About one humdred
:ind seventy guests look advantage of the hospitality offered by these
1,1-anelic.4 mid they each aitil c\·cry one had ari enjoyable evening,
\t the speakers' table were Mr. Charle.6 11. Proctor, Air. George H.
11(lgal)(10,111. (1111- Supreme Pri'+ident, Messrf. '1'lionias H. Haddow
and.1. ·\. Stremel, 1 'ri:iclent and \ ice-PreKiclent of the New York
P.ranch: 111-. 1]01-ace 11. Smilli, 1 11-esident of Xeu·ark Branch: Dr.
\P. .1. Junes, Professor \Villiam \Viener, Principal of Newark Ceii-
tral iligh Selioot and our old friend. Sniiling· Mill Selmierler, chair-
imn of the Hall,wel Committee,

Pre.ident I [addow acted a> tcm>tmaster until his voice gave out
alid the,1 |'resident Smith took his place. The affair was most sue-
Ce»ful in everv re®ect and the committee desires to iliank ,711 who
helped make it so.

111-. .1(,<cph \Valter>. c f Rielinli 411(1, Va.. read a paper on "Electro-
Plating: Is it a Trade ur a I 'rofes.kni?'' 1 [i, addres. wr:> most
intereiting in every respect aud made 1110)41 of the members pre.clit
feel proud of the fact that the, are platers.

Professor \\-ievier's tall. wa. 1110.>t interesting and lie stated
that iii order to be .successful he must fullon the husiness for which
he wa. hest fitted.

All·. ('11:trICK I L Proctor. 6111]ider of tile Societv, Apoke a few
word< appropriate to the ocra,.ion aint congratulated the hro
1 ;rallehes on thi· progrchs they had made. Supreme President (tem·iKe
1}. 1 [c,ga],uom theii recounted the objects and betielits of the So-
cietv.

\11·. \\111. Sehnieder then .bpoke interestiligly Of his various
experiences and Ktated that in order to have a highly el'firient plating
depin-tment a plater mil.l aild shotild have the· wilne adv·:111:1[rev as
am· other part of the shop. Vice-1 'resideiit Stremel'< speech was
ilitcre.ling· mul is published lielow,

The 11:idgeh liKed were furnihhed hy the Alans-\Vald>teill Com-
Ininv. Newark, N. 1. : the memi cards and houvenirs were furnished
by the Cellttloid-Zapoii Company. tlie I<i,eq>ler & 1-1:1441)cher Com-
pauy provided for the printing- and the Celluloid-Zapoii Co., Ejop-
tian ],acquer Co. :mil Rciessler-1-lasslacher Company furnished the
ricars. The llc·tai Induqtrv +111)1,lied the regi.tration staff and fur-
mwd the l) Ime nmdmic.

The display of the work dime bv the niembers was so good that
it caused mativ to scratch their heads and say, "Gee, 1 wonder how
that was (lone."



Vice-President Stremel's Speech

Fellow Members, Guests of Honor and Friends of our Society:
]t affordS me great lili·a9ure t,i greet yoti this everiing un behalf of
the New York and Newark Branches aud bid you 711 welcome to
partake of the good thin.gs which have becti prepared for us, and
which are ott-c·red, :11<1 1 tru>t will lie enjoyed with the same goodly
spirit as the (lusky sontlierner breaks bread with the passing stranger.

\t this, our fifth amiual i.mquet, we no longer illeet as the
paremt body of this grand society, which has for its nim tlic eduea-
tiomil uplift of its each and every nienilier. but humbly we take
our place in the rank and file  f the Branch Societies, having had
the liternal yoke lifted from ils by the formation of the tiew Su-
preme Body, represcliting all of the various Branches.

I avail myself of the opportunity to publicly Commend the
members of this body who have persevered iii the work of developing
and guiding the Society to it> present lofty position iii the eyes of
the plating fraternitv.

l'he work was hard and as the Society grew, inisiness likewise
increased and much time which might 11:lve been given to the dis-

cusgion on plating, finishing, ele., was sacrificed to problem: of
organization so that (ithers might learn of and be benefited br the
Society. Now that we have heen relieved of this respousibility we
find that our progress has been greatt.v impeded while other
Branches have Ilijuri.hed and established niethods of edueating
themselves in the thei,ry and chemistry of electro-plating and fin-
ishing. A wMely scattered membel·>hip :11.40 i.s OUrs, it 1-:Uiging from
coast to const. froill north to South of the States, making it impos-
sible for manv of its members Crl·,- to attend a meetilig. And the
withdrawal of the Newark niembers also cut into our rauks and we

lost several earnest workers by the formation of thal Branch.
Then, too, busitiess takes some of our lit·St men to (,ther pal*is of
the country alld we greelll>· 1111%% the regular attendance of such
live uires as our Founder and First Past President, Mr. Chas. 1 1.

Proctor: Supreme President, Air. George lt. 1 I<,gal,<Ii,in: Mr. Perev
S. Brown, lir. Schneider, Mr, Sliter and inir elected President, MA
Thos. 11. [lad<low.

Illit we have been leaders ill thi· past ami hope to Colitillue as
such and plains :ire now imder way iii our New York Branch to
secire a taboratorv :itict the .erviees of mi instrtictor thal its mem-

liers niay become proficient in buth the theoretical dicinical and
practical sideh of clecti·o-plating. '1'herefore, 1 extelid this evelling
a most cordial invitation to all Forem:ni Platers who are as yet
not members to coine :md join us ami share the hetiefits 14, be derived
from a nwmliership in the A. E. S.

\tid now I hope vou will 711 have a most enj<nable evening :ind
listen to what the speakers of the evening have so kimilv agreed
to sav to us.



Dayton Banquet

I )11 \\ C(Illeglab· evelling, February 24. 1 )ayton held their first
amnial banquet il] the Manquet 11:ill of the L M. C..\. This Branch
deviated somewhat from the Cliurse· uhuall\· 1-0Nowed br the Mranches
and had their wives and friends present iii order to make the even-
ing nic>re enjoyable. C )wing to the ilic]·ment weather aiid heavy
stiows, the attendance was sliglidy le<s than the committee had
Illiticipated. I h)\rever, thal which was lacking in numbers was par-
tiallY made up for in the good spirits and enthusiasm displayed.

I.etterx of regret were reild from Stipreme Vice-Prchident
1Iansjosten mic! 14,under Charles H. Proctor <111 their inability to lie
present, 1)211 theif well wishes uere present iievertliclehs.

After the good thiiigs had hecti partaken of, the Chairman of
the Hanquet Committee, Mr. ,1 Lialliouretix, illtroduccd their presi-
dent, AIr, \Taller Fraille, who acted as ']'13:1>4111»ter for the Occasion.
President Fraine, iii a few well clio>en words, spoke of the feeling
of pleastire it gave him to See so nialty present. '·'1'11is sliowing.-
lie continued. ··Speaks well fcir the future of the Dayion Mi·anell."

Mr, 1 Laniourelix, Secretary of |)ayton |traileh, then outlitie([
a brief histon· of this 1;1-itne·h :ind .spoke very elleouragiligly of tile
ftiture. 1 le then proceeded to read a paper written by lii, brother,
Alr. R. 1.amoureux, m- the Chicago Branch, un ·'Elliciency, Ilusiness
and Teelinical Icleas of 1·.lectro-Plating.- This was received with
much elithusia>111 as M r. E. I.:tiliourcux was respollsible largely for
the formation of this liraitch.

hupromplu remarks were made hy Messrs. Henry \. Creamer,
of Springfield, C )liio: joseph Keyes, proprictor of the Dayton Plat-
ing Works: D'orrest I ]:artzell, proprietor ti f the Crown Manufae-
turing and Plating Company: Elmer Stephens, \Vm, T,iddy :ind
Robert Stlinarls, lilirariall of this Mranch. During the evening, tile
Jolies lircithers Quartette 1-endered Selection:; alid they were accom-
panied on the piano hy Mn Norman Jones.

I)213'1011 1]as been organized fril- only ime ye;tr, starting with thir-
teen members and Lit present haring iii enroliment of twenty
hustling members. 'llie future of this ]:ranch looks exceedingly
bright and a batiquet to the nianufacturers of Dayton will be given
iii the near future,
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Duplex or Acid Copper Solutions

Roi:mer Suy-\N*

i NUMBER of formulaq linve been given for acid or duplex
1 1 copper sohitions, and I will endeavor to bring  ilt . ille of tile
points regarding the sanic·, hoping tliey will benefit some of our
members. Some of iliese formillas have worked perfectly, while
others have proven f,itilty. although ther 111:ly have been worked :111
right 18· the inventor.

1 have always liced tlic following when making a new solution,
arid iln·:trial)17- hare (i])tailied excellent reflill>: 1 have also noted the
follouing fazilts and have found the remedics as they are given
below. They may n<,t work the B:ime under other 17,11(litions as they
have wurl:ed for me. aill ether platers may not have the same
failure,s or obserre the same faults, as it is often the ease that one
plater may use the .aille fc,1-ziliila thal lia> Iren work,·(1 +Hece>fully
bv anuther plater, aml find it impossible 10 01)tain good results. 1
thillk this has happelied 1,1 a mimber of 11>. C ) ft' timic a plater may'
have trouble with his various solution™ and Coloting, and his position
necessitates iinnlecliate results :1111 production, but after this has
been (litained lie continues trying different methods, hoping for
further improvement Iie should not be afraid to seek the advice of
some other member who knows, nor be afraid to show his igiloranee,
as none of us knows it all, :111,1 it has happened that contimied useless
experiments have resulted in the loss of position.

A fairly good solution is as follows :

\Vater-1 gallon.
Sulpliate of Copper-lki pounds.
Sulphurie Acid-2 ounces (approximate).

However, 1 personally have never used this solution. but
gener:illy hang the Sulphate of Copper in Backs iii the tank until the
hydrometer stallds at 17 or 18. when ! add sulphuric acid until it
reaches th° more. I theri add about one-quarter ounce of alum
per gallon. and ] have fouild this to be a good solution which
generally starts out vight.

Below ] enumerate some of the faults which most Of US have

heeti 111) ag:lingt, :itift the remedies that I have applied, which may be
of some heriet-it to tiose mit having had the experience.

Rough spots or "pimpleb" 111;ly be ratified hy a stirred-up solu-
tion, sniall partieles of undissolved copper 110:iting from the anode,
or loo strong a ctirrent. 'Po cut out the current or strain die solution
u>uall\· remedies this colidition.

The deposit may be sniooth and free from the velvet appearance
that is desired on Solile Clithhes O[ work. This 111:ly be caused by the
solution being too low ill liwtal, wheil %1111)liate of copper and a small
aniount of sull,huric acid >hotild be added.

Spots may appear ini the surl-ace which refuse to plate, which



may be calised hy finger marks or grease, or the :irticle heing porous.
If the latter, the pores may be filled with grease. If the article is
of iron it may not have 1)0011 Kifticiently plated in a eyanicle solution
or nickcled. Streaks sometimes appear on the work, which 11]ay be
caused by the grease in the pores or a ziiie spot. Streaks are sonic-
times callsed l,y the current, which can be colitrolled by the rheostat.
I have found tlial a good remedy for· porous nictals is to wash them
ill gasolille or naphtlia and riry Qut in sawdust, or boil well iii lye or
potasti.

The deposit may lic coarse or grainv, and unable to st:11id tlie
buff, when it may 1.09*ibly brittle off. This may be caused by too
inueli metal living depogited or forced on, or sometimes too much
acid. or the edges may be too close to the anode.

Sometimes the deposit may be clark red on the cdoes and bottom,
caused bv the acid tiot being agitated eliough or the current being too
strong. These con<litions also cause tlic deposit to be dark red and
spongy, and tlic addition of a small amount of acid sometimes reme-
dies tliis.

Too much metal in the solutioti may cause the plate to become
spoligy arid not hard enotigh to huff. The addition of a small amount·
of acid will remedy this.

U'lien the deposit is not thrown on fast etiough a small amount
of stili)litii·ie acid should lie added or additional current used.

Instead of the bright appearance desired a brown scum may
appear on the plate, caused by heavy deposit, weakness of conductive
force, or a dirty solution. A small quantity of alum will brighten
the deposit : hyposulphite o £ soda, iii small quantities, is also a good

When the plate is brittle, calised by tile solution being too low in
metal, the addition o[ a small anioutit of sulphate of copper or
earbonate of copper is advisable.

\ 11111111)or Of plater> quggest aililing gli,cose. niolasse, or
gelatine, as these ingredients sceni to give the solution a body ariel to
act as a filter, settling at the bottom of the tatik. When cleatiing out
his tanks the Plater will often lind them lying on top of the nind or
sediment which has accumulated.

Whiii 1 have known the metal and acid to be iii the solution in
the proper proportions, ami it has worked faulty, I have found that
filtering the solution has remedied the trouble.

1 11:ve famid the "Electi·01\tic" to be the best anode, as it seems
to feed the solution more freely tliali the sheets, and also acts as a
better conductor, as the warts 011 them give 111ore points of contact to
draw from, and the plate is more malleable and soft. I would
suggest that if the manufacturers start tile saiiie 1<ind of anode for
nickle, tlint they 111:ike it rough, as the Plater does riot care for a
smooth-surfaced atiode.

I think tlie plater's troubles wouki he partly eliminated if he had
less iroii deposited than at present, as lie would get rid of the mud
iii his tank and also obtain a whiter deposit.
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\Ve i·:iii use this sultition 11,11. when it makes a fa,ter deposit,
but it must then he filtered more olteii.

The vultage depends upint the amount of the load and the
density of the solution, Init 1 h:ive been successful with a volta,ge of
l or 10 volts.

[ do not think tlint 1 have entivek covered this subject, atid
therefore hope 111,11 "the either fellow" will help hy giving us the
benefit of his e.gierience and views.

-:Dayton] D nic·I].

Is it a Disadvantage to Pickle Castings
that are to be Plated ?

Dy ARTHUR O'Kie'C.

T S it a disadvantage to pickle casting that are to be plated ?
1 1 wotild say-decide(11\·, yes.

The picl<ling of eviwings as far as plating M concerned is a
gre:it disadvantage, as well a> ail extra expelise, ad(ling nothing to
the beauty of the deposit. 11 hits a tendency, if not thoroughly
neutralized, to turn the deposit yellow iii the background and causes
the extra expence of plating it the sci·ond time in order to cover and
whiten tlie deposit, to say lic>thing about having the sollition satur-
ated with hvdrophloric acid. which, as is well knowit, does not
improve the working of it.

The pickling of :astings, as far as the sollening ok iron is Coll-
cerned, is a great advantage iii the polishing department, softening
the iron to such an extent to make it poisible for the 11(,lisher to scale
his work with the ordinary amount of wheels, which otherwise would
be impossible.

Of course, all this trouble could be eliminated if the laborers

performing this work of piekling understood the reason for it. but
unfortunately this class of work is perfornied by unskilted laborers
who are not familiar with the English latiguage, consequently it is
impossible for the penon in eharge to explain the reasons for the
operations, and this accounts for the acid not heing neutralized
iii the pores of the 11ietal.

Another cause of this trouble is iliat the work is being pickled
a portion of the time in nothing 1,111 water. owing to the fact that
the pickle, through neglect, is not strengthelied, while on other
occasions it is neutralized iii 11(ithing but water.

l'Iici-e are remedies for all these in)111,leS. 1,ut ther lie with

the niantifae·turers themselves and as tile (ltle.Ktion Of money is ill-
volved. it is not at :ill likely thai any e]Torts will be made to improve
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tile conditions. Nevertheless, 1 wmild like to offer a few suggestions
along tlic>e lines.

1 f it is profitable for the 111:ilitifacturer to use thal grade of iron,
let him confine it to tile black casting.% 011]v, that is to say. use it for
all castings thai are not to he plated and tihe n hetter 1111(1 also a
softer grade for ornamental work or work to be nickie plated.
By workilig illoilg these lines, tile lise of hydrophluric acid could be
doile away with entirely, an item of from seven to ten dollars per
day mid a better grade of work would result,

Thi< subject was prompted hy a que>tion asked bv some mem-
ber of the St. I.ouis Branch, >tril<ing inc rei-1' foreibly at the tillie,
due to the fact thal I have had trouble of the >allie character.

Pre>ident Detroit lk-anch.

Silver Plating

M.v J. E. YOUNC.ER,*
Ariman Philer F.loin Kili.er I>late Cu.

 1'14]<Sl-ll]'. :711 of You 1111(ler.>tami the underl\·ing priliciple< ofthis subjeet al)(1 1 411]cereh' i eg to  e relieved from tile embar-
rn <sing position 1111% artiele Iii lid > n le u lii le stlhmitting toyou inot given
ill a suggestive nor in :111 ill*tl·lletive liature,litit given ill a spirit tlint
belits me best at thi, time,-the hpirit of .\. E. S. To voii, niv
Itrother I'later., I will 1 e pleticed to relv on vour kind indulgence
for a few nionieitts. NeresHity compels me and necessarily confitica
me to that well trodden path which I)-ings tile face to fnee idth that
old I-:111]ili:ti· subject, Silver Plating. hi selecting this as my subject
f believe I owe :111 apology iii pre>enting one that has heen written
al)(itit as much U not more tlian ally cither hul,ject pel·t,lining to the
art of electro plating: but i think it still remains rme of the most
interesting stil,jects ill the norld of electro deposition of 10-clay.
Silver is considered one of the in st prominent inetals iii electro
deposition proce.,ses. \\hy ? First. beraii:ie silver is cnic of the
virgin inetals. *nificant fur its exquisite color, capable of such a
high lustre and brilliancy when the proper method of polishing
is emplored, either on the metal it:c·lf or oii the deposited qurface :
second, because it is one of the three distinct colors of nietals of the
world-thus, 401,1 is yellow, silrer i. while and copper is red: third,
hecatise of its useful and far superior qualities as a non-corrosive
nietal for silver-ware, domestic, comniercial and many other mir-
pose> where Ili) .huperior sul,flittile liaf ever heen offered. and because
of the intrinsic value of the metal itself. Although iii actual amount
of metal, there eati be im compariscms made, with some of the
inferior metal.< in :1111011111 of metal cle])(Mited, but iii actual value
will equal, if tiot exceed, any other metal in Retual valite of metal
deposition,

38



There :irc a great many different salts of silver. Some of the
nicist commoti are, the cliloride. nitrate, carbonate. oxide alid sul-
1)]licles. The sulphite and :teetate atid oilier salls have lieen tried.
however, for electro plating, but the une that has stood the test
u f time:uid giveq tile hest sati.> factic)11 6 the double evanide of sil. mid
potassitill. There are a mmiber of methods of constructing a silver
plating solution and each plater Ims as many of his own private
opinions ill regard to litaking mid mailitaining the solutions as there
are different 11101110(ls. A few of these lilethods I will endeavor to
explain as 1 proceed with this article. There are als,> a number of
peculiar cil-eilltlstatices in eciltllection with the deposition of Kilver.
sue-11 :is the composition of the electroly·le. slierific gravity. templ.,
curient densitv. or actual :1111011111 of current entering a cert:tin
amount of sui-Ince ill a given a!11011111 of time, and :11:40 the surface
of the article to receive the deposit. 1,-om actual expel-iellee Witll
a number of electro plating baths mit ziecess:irily sil. i have observed
tliat these eircilinistance. present tlirill,elves ill about the same way.
but as silver is the· subject at hand. I will endeavor to confine inyself
accordingly. The circumstanee which has the greatest ell-crt 011
the quality alld  urity of the deposited metal is the e,)11111(,sition 01
the electri>Irte: the cireum.statice that affects the depo..it the most
is the current densit)·, ill other words, the amount of current enter-
ing the eallic)(le or receiving HUI·face iii a given time.

Iii silver  lating the operat r 11111.1 exerrise ic>ligiclerable care
iii handling the proper ami necessar> amount of current as the
difference iii the sultition wnip. and :1111(imit of callic)(le surface
requires to be electi·oh·scil at a diffel·int rote before satisfactorr
results can be obtained. From expel-ience gained thi-ough CY,11<icler-
able silver platin.g 1 am convinced that :i perfeell sim,tith, bright
surface is the hest to receive a silver depohit, I f the ini· Inei· sh<,111(1
be rough, therefore the (le])041 will lie rough :11>40. 1 f 4, f mi irregular
shape, with nially 41;ir  1 rolrudin.g 1 10*1114, etc.. it will require vcr,
careful nianipulation tit- rheo:tal and the cm·rei·t amotint (if anode
stirface iii proportion to the cathode <111-face imist be maintained
before :iny degree of stiecess ean lie necomplihed. As the deposit
increases iii thiekness it has a tendeiler to beconie uneven, and iii
nearly all en>es will lose its regilitie character and  rillitliess. The
edges of the eathode idlich receive the thiel:cht (le·pohit are the
quickest affected. Therefore it will be liecessarv to resort to a lile-
challical operation such :™ scratch brtighing or liumng iii order that
the smooth surface will he restored again. It iA ell<tomary for a
great mally platers to use a silver solution containing ollc-half 07.
01· less of silver to tlic Kai. and add a great excess of pritil<hillin ryan-
ide to make it conduct freely. There are some advantages iii oper-
aling solittions formed iii this manner. It :ilso has its disadvan··
tages. The unly advalitage i.4 in its lieing e<,1147:iratively inexpelisive
iii its first formation. Solutions formed in this ninimer will deposit
very rapidly and yield metal of an average eliaracter. 1,11 when that
fiiie unsurpassal,le white deposit, so eharacteristic of this metal, is
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de>irect you will find this formation to be gre:illy iii error. Solutions
so 0,11>trueted are verr troubli nne to Overate, ry}eciallv iii hot
weather. The anodes dissolve with great raticlity oii account of the
great excess of polassium cy:mide, A good deposiling Holution
should dissolve the amides I-reely, litiwever, and at the same time con-
taill the proper propurtion of bilver to the gal, or solution, and have
very little effect upon the base metal, because it is such metal we WiS11
to deposit 14)011. l'he addition of Kilver qults to potassium eyanide
solutions 1]lay be worthy of mentioning at this time iii regard to
the effect Motile of the varioui callK 1,1-0(luce. \Vith the exception
of the eyailide of >ilver salt most all other salts have some effect
when added to potassium eyanicle solution. For instance: If we
slintild aild the oxide of hilvel- 10 :1 pot:iKium ey:iiii<le solution sonic
of the eyanide will be entiverled into polassium 113·droxide or catistic
potash. I f carbon:itc of silver 41011(1 be added to pol·assium cyanide
bollition 1)01:isfium earlioliate to a eertaill extent will be the result ;
the same hy adding Kilver chloride potassium chloride will be formed
and so oii, with ni:tril· other salls of silver. Each of the salts, espe-
Cially the chloride, iliminishes the action of the electrolyte upon
the anodes, decreases the diss<>17·ing power for eyaniate of silver, and
will to Hollie extent art on the cathode surface, also iii inally iii,stance:
interfere with the adhesive properties of the deposit. Some electro
platers are inelilled to believe th:'t these salts are not injuriolls to a
plating bath, but 1 think sonic of you will agree with me that they
are highly detrimental. For illustration, excerlit from the works
„f ati lizithoritative eliemist : C hic hundred ounces of silver chloride
added 10 21 pota.,411111 eyanide solutic)11 will produce al,out 09 omices
Of potassium Chloride as an impurity in ilic solution. C ) f the same
anioint of silver converted itito silzer nitrate will produce 93 ounces
potassium nitrate as an impurity when added to a potassium cyanide
holtition. l'herefore iii ern™trileting a silver plating solution the
double evimide of silver :Wid polassizini salts from a chemical sta,11(1-
point are fiti· #uperior to any otlier hilver sall for making ;111(1 maill-
tailling a silvering liath. .\ fter a brief fiescriplion of a few of the
Cirell!11!,talires connected with silver plating 1 have arrived at tile
most promillent circumstance of all, the ninking or forming of the
electrolyte. Some of the text books on electro 11:iling give i num-
ber of ways of forming silver solution, blit experience prompis me
to hclieve that there are 0111 · 1 wn reli:11111• wnv. n f ilrifilo· .n r'1,01,1-

'h./ 11.1 I

ically and electro chemically. 1 will emletivor Lo explain a few
things in forming a solution in the cletro chemical way. or dissolving
the filver direct from the :111(>(Irh. '1'lie silver anodes for thi>4
method 41(}111(1 be "|ille" or ah near pure aS possible to be had. Thiq
niethod L kiiow will heem micient or prellistoric to some of vou,
and I believe I cozild be e:isil\· cotivinced (, f the fart that there are
but a few platers of ninderii linies wli  still employ thiq method of
forming a depositing bath Init lieverthele>,4 i, considered a verv
good method. Ckliffially for hm:111 solutionK where plating is done
011 a sm,ill scale, and nliere tile  later has not the proper place or
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facility for precipitating his silVer ellemically. l'here are not mally
accessoric< required 1-01· di™,tring thi· .dlver from the anode. A
few porolls cups, size :111(1 litiinlier depending on the mliumit of
solution that is to be ]11:1(le: a piece of heary copper wire colied
up 10 1-chemble a close Apring, with a hook forilled oil oile Cild will
act 3% the cathode. The coil stiouid be about one-lialf the diameter

of ille cup. uith plenty of space lietweem coil and cup al[(1 about
one inch shorter than the cup that k to he 11.Ked. These are n,und
cups that [ have referenee to, Cups of other hhapes can be fitted up
accordingly. 111 suspending cul,6 ill puition 711 thal i. necessary is
to put a sniall linle :ilic}tit (ilic-half inch frum top or upper edge.
exactly 01)1)(isiti· fr{)111 each uther. a %111:111 wire attached to each
hole and formed into n :ilitable h  1. ho it can he liting (>11 the catho<le
or ilegative rod, having the pul·ous cup properly fitted up. Next
fill tank, or jar. willi cold water to :iliout two-thirds the depth that
is to be 11.sed for plating. Thell add four oullies 1< C N to each
ga11011 0[ water iii tank. After the polassitim eyanide lins thor-
oughly <li,ssolved get the exact weight of anodes, hang iii the sulution
ill proper position, connect miode, willi positive rod. Then with the
proper amount of ]< C N iii solution, ane,!cs iii proper place. with
porous cup suspencled from the callioile rod to the cori-ect depth.
so itone of the polits·Kium n·anicle sollition e:in ellier the elli). Then
place the coil, or catholic, inside of cup so thev will hang 411:1>ended
from the cathode rod, entirely free frd>111 1(Illching the Cup. Now
add a concentrated 1< C N solution lo cup, 5111·n ini the current. As
much current as possible slionld lie sent 1111·t,ugh the solution with-
out callsng too muill gas tri generate at cillier pole. I f lin action
takes place inside of cup add mui·e ])(itassium eymlide to Clip. which
will inerease the action. The eurrent sliould lie c 11]tintled until

about 1 y ounceq of Kilver is clis:01\·ed from the miciles. '1'hic eaii
lie determined hy weighing the mincles ag:Lin. 1 f the proper amoilit
of silver has been dissolved ,111,1 the solittion gives a niee, line-grain.
white deposit the soltition .sliould be :711 right·. 1411 up tank to the
required depth. It will now be up lo tile operator to use his good
judgment in regard to the :i,11<,imt 01' current necessary to get de-
sired result<. 1 f after using the solution it liecomes low ill metallic
contents, the 1)01·ous etip su®inded for a short time will bring the
solution to the right nlet:illie 1 )1-(,1,(ortion again. The color of the
anode is considered by inost operators to  c the best guide in oper-
ating a silver solution. The 11110(les while the current is  ashing
should be of a gray color, then the sultilicm is ( ). 1<.. Init when the

current is iliterrupted they will turn to a perfect while color. 11-
the anodes appear white while the euri·ctit is passing this. will indicate
too niuch KCN irl BOilitioll. his then neressan· to add a >ilver

salt or draw iii etiough met:it froni aimdes by using the porotis cup.
If tlie anodes assitme n very dark color while the bath is iii action

and persi.st ill retilailling Su, 1111% indie·alex a (le|'leiener OF 1,01;Shillill
cra,ii cle.
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liu making solutions liv the chemical process 1 will ernie:trot· to
confine 111\.Sclf to two of the 1110,1 extell:irch· used, the (101111]e
ey:mide of silver and the chloride : 11(,tli 4,1- tliese >alls have precli,m-
iliating fratill-Cy, ill faCL one will give the· moht viti<factory re,sults
of aitiv silver salt and the uther quite tile· ehiect to prepare 41[ nially
of the hilver salt<. I 'reparing the d nlile c>'anide of silver is not
Considered a verv iliflie·ult  peration, but Will 1-equire a little more
attention than in preparing the silver chloricle. Some operators form
thi· eyimide of silver hy Kencrating hydrueyanic atid gas through
a solution of silver ilitrate as long as a precipitale is formed. Hy
this method a slightlY 1)111·er hall ran be obtained thail by the regular
mcilli)(1  f preci],itation. The fulne> are rerr danger )11% to inhale
in preparing the 411'er iii this manner. |u ninking the double crimicle
of sih·yr there arc a few point< of import:inee WorthY of mentioning.
1 )Ile ill partictilar ih watching tile lieutrat point |11 disholving the
nietallic silver it i< 11ecessary to use a perfectly elean nitric acid of
commercial Strength, rte. A great many operator>, m fact :711 of
the text and eliemistrv hooks, ativi.be 11% 10 11*e al) til (ille-half water
when mal.ing or ezilling clown silver. 1 Leg the privilege to sUite
that when elitting down Silvel- I never u,e jitly water whatsoever,
The way that I have fotimt to he very %:itiNfactory is li, take the
ain<>mit of silver we wish to diss Ive, depending (,11 the con(lition
c J f the bath, the ailioutit of work being plated, ele, Next, select a good
sumul .jar. as hean· as po»ilile to be had. one that will with
conremence hold the combined contents of acid and silver ami still
have half of the gas for the action of silver and acid. '1'he silver
mist  e ent Up into small pieces to (11 taill best results. The :linount
01 neul that will he neces.Mary to diss,)11'e the silver should he put into
a hot water bath and heated :18 11(11 as 1)(}Ssible. After thib lins been
accomplished :idd the nietallic >ilver a little at a lime. libullition
will not be very great at first Imt will inerease with the amount of
silver that is added at a time. ]11 (Ii.401,·ing silver in this manier
it will be partielliarly ileress:lry to hilve al)(1111 li,71 f of the jar for
the solution to rise iii while ill action. 1'111% iR a very quirk illethod
of cutting c](nvil Kil\·er a> tile writer has cut 200 outices iii thiq nianner
hi twelitv mitintes a fter tile :lcid 1111(1 1 Ccome hot. H the solution in
arlion %11 11(1 have :1 tlesire to boil over all tlial will he required will
be to add a little cold water, „hieli will cheek the ;ielion. \ fter
the Kilver has been di:>(ilved add al )0111 8 01· 10 gallons of water,
boiled or filtered, hut lietessal-v to be di.Stilled. This is the reduced
>ilver iiitrate solution. In lil·el}:Ll·illir the dolible nratiide of silver
prepare a very coneelitrated solillicm (il KEN and add to the al)ove
111clitioned stillition elioutrli to throw the silver clown as a while
precipitate. re<embling gilver elitoride somewhat but with thi>; differ-
ence iii preparing, thal wheii the silver is precipitated with TIC L
or Na Cl an excess of cither will do 11,1 harni, hut il' aity excess of
1< C X %11(1111(1 1}e :tilded to the Kil\·er, 11% sil·el· e\·imide, the Bilver will
be redissolved. '1'iici-efore it is up to the operator to watch the
neutral poilit. That is, when 5111 the silver is ])1-ecit}itated, then to

42



stop adding the KEN sollition. I lere it i> rei·, ea>J to commit  ne
or t\Vo el-rcir.. ]'11-St. to) 11{)[ clee{,inpohe al| 0,1 11]e vlver tiltrate or
redisholve :(mic of the precipitated 41\·er c\·anide 1 )\ 11(1(ling iii]
exces< of pot,is>illin eyanicle sollition. I believe that it is miiver:all\-
known that these ral·i )11% salts are very ills )1111 le in water. '1'here

fore we e:111 1,(,ir or hv lion wIf the Killer above Llie hettled silver
eyanicle: 1 v repeating tlic  peratious a Crw times we can free the
nanicle of >ilver f roin aily elientic:71 <:111.4 1 hat are not  )111\· ilillieees-
>ar\' but detrmlental to) a plitting s 111111)Il, .\Ile]+ htlfticient wahhing
of the precipitated evanific  f Kilver ell,%441 Coneentrated 1< C X
solutioll blit)111(1 be added to ill%t 1-e(11.-ilve it. The ,ttlti(,11 11111:t lie
well stirred while adding the 1< C' X ic)|iltion : after thi· silver Cyallide
is 1,11 (Ii:Solved add a little |< C N 1(i :lit i: . hre er:illide. The elli·111-

ical action which take> place in ilic s lition ic, the .ilver combines
with tile evimide forming cranide of hilver tile freed ilitrie acid
uniting with tile l{)1:143 of 1, C' N I )rnling p ta«ium ilitrate. hi
prepal·ing the eliltirix|e i )1 .i|Vl'r the Hame method of (tilling d wil
the Bilver is lised cs describl·d For the d 111)1: eval,icle of silver e.\·ept-
ilig tlial it is lieressary to precipilate with hydrocillorie :icid or coni-

' 111(in falt, sodilim el,1, iride. l'he Comnion :alt N nitich 1  be (Ii·ired,
or 111·eferred 1-:illti·r. for 1 )1·ecipitati]1© the ilver niti·ate. Some cler-
tro plater, in preparing the hilver chloride will aild the miltiral salt
m its grailular lorm to the hiller Illtrate >(ihition, 1,111 Ill™ 1% not tile
Correct 11:13· of doing it from the expel-ie'llee that I have 11:id with
preparilite tliN siher halt. The 1 ):%1 111,'111 d that 1 have found is
to thoroughir di» Ive all of 11% grain salt iii cold water. tlicii when
mlding the Salt hultitic 11 10 >ilver 1,itrate %(ilirtion there call be no
chance of any of grain salt t  enter the pocket< or sell Of the pre-
cipitate(1 silver (·111(iride. hi :lilding the <:ill \\eli di>.7 1 \·ed it not
only makex w:ishing of the silver chloride· i·a>ier mitl quicker lnit the
final re.ziltc uill be bl'Ill·r. If the graill Kall 41(1111,1 1,e added to the
>ilver iiitrate sollition it will  e nith 21·ent (lit}'1(·1111\· 111:11 all of the
.alt can be washed (}11[ of the vililtion. Therefi irc mic>ther foreign
<:ill will he added to the platii]14 1):illi. After >c\·eral washings the
>ilver chloricle will lic readv to add to the plating bath direct \Vith
the free cyanicle ill the  litting· <c)]tition the .il\·r chloride will socin
clis.(,he iii the vilution. If 11(,t n:Uer 41(,lilil  e added to the ilitrate

of >ilver collition and Sall it will have n tell{|eng· to el·.\.stallize the
silver chloride tuid will require more KCN 1  dibsolve it, HY lisilig
cold or Itikewal-111 water a more S 1111)le hilver chioride will he (11 -
tilined. Iii \\·ashing the hilver elil ride at times will 1111·11 clark 5111(1
resemble mud. Silver elli()1·ide in this Colidition :l< far :IS i have
01)served has 110 material eli-ect on the working ((111(litions of the
bil rel- (leposiling hath,

Tal:ing :111 of the {lifferent cirell :1741:Zilees combined and reduced
to three will be 711 111:11 is ncers>:in· to produce the de<ired re>tills.
First, have v )111- hilver Quhilirni free From ach! and salt , second.

, the proper regulating of the Curr·111 : :211(1 third. a little judgment on
the part of the operator willie oper:lting the Solutioll.

Chicago liranch.
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Casket Hardware

Ih· I. 11.. 1 4)UN(Il.I<

Foreman Plitter Elqi,1 Silver Plate Co.

 N this short article I will elitten\·ur to present a few things in
connection with the nuiritifilettli·ing of Casket 1!ardware.
The 111(,St extelihively 11>ed metal for thi> clit>< of goods is

known as the .illtillionial 1,2:141 .\11(iy, Consisting of 87% Lead atid
13% Alitilliciliv. Alth(jugh there are soille variatitilic iii this allov,
it is gellerally crnk·ided 111:11 the 87-1,3 allor gives very saliS#,letory
resulti. h is with greal infrequitiey that we find lilli)li,hed detailed
articles pertaining to the coloring and plating of soft metal, and I
believe 1 am jll>tified in taking the liliert\· to state that the mall thal
is plating lIliA inetai eimtinuallr, dav after day, in qu:zillities, is the
111:111 Umt N in a 1,04tion to conwreliend some of the little, peculiar
:ill(l trc)111)leK,)me ellill-acteri:41ies (il- this :alloy. 111 hall<!ling soft metal
the litmost care must lie exercised at all times, eqi,eriall· if the inetal
Im. lieell polislircl to a ·411!· fae·e, a: the curface is 7 el-\ easily .Cratelled,
mid if haudled to am· extent, will leave linger mark>, eli.

To .st:irt the (tifferent proce»es iii comiection with line of,goods.
I ill allenipt to proceed with the ca,ting, frequenth· teritied molding.
The 111 1<14 are e niposed of a >uitable Iti·,1,ize .\110> 2111,1 generally
nude ill hill\·e·> : (,ile-11:21 f of the mold is held up right and Fahtelled to
a frame or 11,01(ler: the  ther half ul- tile mold lia. a handle attached

so it will be convenient for tlic oper:ilor to (>pen alid close the mold.
The molds, M order to lin,duce satisfactor,· re11119, should be
polished %111{),)111, but not liccess:trity bright, There are n number of
litclhods of preparitig the ]1101,1.4 for- receiving the metal : the niethod
1110.,1 generally adopted is termed the 4,114 iked .Sul-fiwi· method. hi
preparilig tile m hls, the 111(11{19 are taken from their re>liertive place
of keeping and are next hubjected to a Alow licaL The object iii
heating tlic mold i.4 to expel all traces of nitii>ture as it is piti-licularly
ile'ress:irr that the mold 41{,111(1 he warm and :11 1401·illet· free from

moi<ture before a pei· feet :tillieve deposit of ,moke Call be obtained.
The nio>t convenient and getierall¥ adopled lilethi)(1 (,f slmilqing the
inold is 1 32.1 aecomplished with all  171111:arr kerosene torch. The
mold held over the torell for a few ser(,11(19 will reeeire a deposit of
smoke. '1'1114 (leplisit ·411(1111 (1 1 e 1 lerfectly mli form, I nit itot nci·Chsaril y
he:in· if a fir>t-cla>< ca>liug M de.hired. TIll· 11101(th are next set up
iii their proper position for the operator to procced. Considerable
611-e 1111161 be exercised ill Starting the 11101(1 11> the smoked sitrface of
the mold is very seticitive alid very easil\· clestroyed. The overator
di-aw. with a '4111:111 hand ladle a stillicient anic,unt of metal from his

pol of hot metal lu filt the mold. lk·fore pouring the hot metal into
the mold, it is particularlv iiciesqi·v to chill the Indle of hot metal ;
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the object in cooling ilic metal is to >et the stil<,keti 4111·I-ace: should
t he 114 it metal be poured into the mold the sm ked >tir face wouhl he
destroyed- then the operator w,)111(1 have to resort to the %111(,1.ilit<
operation agnin. [t i: possible tn operate some iIi Ids without
611101.inc. (lepending entivelv lili the (le>it<11 of the mold. Cold water
poured in sonic mold> 11:th a tendener to form n inter .·ale which
enables the operator to produce :,lti.FactorY results. C )ne of the
primipal features in comwction nith e:i#tinC this :1110,\· is to keep the
heat of the m 1,1 heknv a cei·taiti lemperatiti·r. 1 f the mold should
Iret too hot. it will be illl] ic )'441 ilt 1,, produce a halis factory casting. as
tile liletal will 11(,1 ·t (,1- hardell. .\11 tlial is required to regulate the
temperature of thi' 111(11(1 i: a pail of e M water Mill bv 21.Hilitf a swah
dipped in cold n·ater. Some niolds. H ilot properly smoked, have a
tendency to burn tlie <11.lings ill Spots. A little cold water applied
to the exteri r of the 1111)1(1 (>11 thece spols will suffiee to remedy tliis.
The eastiugs :tre rieAL trianbported to the trimming Mid inspection
room, 1-lore the gates are 1117 1,en off, properlv trillinwd, all imper-
feet and inferior castings are relitrned to the nielling pots to be
re-casted. The castings are next counted out ill huitable quantities
and delivered t  the polihing department. ] lure the eastings are
cut down 011 a cloth wheel with white diamond or .4(>me (,111('r ellitilig
Compound. They are nexi colored up with el·oi·tls ;111(1 a sheepskin
wheel. This 111(jile [ 1  lishingis all that i.i required, as a wry satis-
factory color can be (11)tailied. Very little of this alloy is s:111(1-
buffed to-clay, allhough a few vears ago it was genci·ally customary
to sand-buff :ill of this class of-goods. '1'he casting.i are now shailed
with tissue paper. All work thrit contailis :inv polishing compound
or- are 11 t pri,perly elit (loun :tre retili·ned t  the 11,>liher thal (lici
the work, as each 111:111's work is kept sel}arate, amt wheit a job is
rejected there raii be no cause for argliment.

The polished castings are now delivered to the plating room iii
dozen or gi-0.4 lots depending on the nci quantitiCh. The work ih
racked upon suitable racks, Hi mil· 1-acks holding Kix pieces and (>thers
as high as one hundred. depi·mling evilii·elv on the size :111(1 design.
the racks :ire ninde of it-011 :111{1 call be 11:ed for an indefinite length
of time. \·Yhen n licavy depo>it Ims formed they must lic stripped
off. The work i< 11ow suspi mled ill tile potash.

There ic a greill (liversion  f opilii,)11 ill regard. R, the CIC,tiling
of this tiw :11. 1 am tal:ing tlic liberty to state thal [ 11:ive tried a
number of Cle;lliers mid \al)111{1-be cleaners, but Considel-ing the
amount of nietal and the value of the allay, it le:nes me >,itisfactorily
Con\Tinced th;it the com,11,111 .IX Soila and Lve give> ine thi· 1 iest
results. \1 y iiwthod of worbing· and maililailling the potash bath is
to dissotve a quaillity of j >01:idi in „:irm water, 1]01 hoiling, 1,1-iliging
up solution to >laud alicitil 20 Ditr. It,; thell (traw off enough reglitar
potash. enough to stall{1 :11,0,11 60 B, hi (I ing this, it k necessary
to be careful so as not to (li41111·h the sectiment. Therefore vou have
a perfect, clean pot:141 liath, Tlie 1101;141 kettleb that 1 am using
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have a capacity from 8 to 16 raeks. The racks are put in and taken
out of the pol eousecutively.

i he work is suspended in the cleaner a few minutes. They are
then properl\· 1-ilised, brushed with a soft brush and hung in the
ilickel bath. 'I'he nickel baths :irc <nie hundred gallims copper.

My experience with thi. allov, clar after clav, has given me
the opportimily to learn 111:it the (louble-nickel solution gives me all
thal i, required with the ordinary miclition of Conductitig salts,
etc. The nickel 11:iths are fitted iii> exactly the Same throughout
with same ainount of atiode surfnee. 5 1)ex. lie. with 214-24
vult< pressure. Thui-c fore, bv 11411.K these bath.4 as near uniform as
povilite I believe a phter ent] 111:Lilitaill hih q lutioil, 111 lietter
colidition aiwl the net results will lic far greater.

As this class of work is not nickel huffed, it ih not 11eceq.ary to
give a licary nickel deptisit, although heavy etioligh. alld al the Knine
time, 1 )1-ight enough, to :»ure a good deposit for the next plating,
silver. 'Plic silver v iltltions th:il I am at prehent using are all fitted
up with iron Cathode bar :111(1 1111(ler stlrface anode har atid are
Cal):il)le  F handling game :11111,11111 of work as the nickel bath.

I think it i< a 111)11·1-<71 fact that in 01-der i i (11 )hili satisfactin·)
refult, in silver plating. all work must he stiUrl< 11]) in a hilver strike.
11\· 1110111(151 of producing large qualitites of Kilver plated goods 1% to
keep all the tillis filled iii their greatest capacity at all tilnes. Pro-
reecting nith the silver plating two - are tal:cii from the iliekel
bath. properk rinsed Mid hung in the silver <trike after the work i:
131·operly struck which requires a minute 01- so, depen<ling 011 the
calhode surface. Thev are 111(oved almig, built in Silver solution
No. 1 imtil Ute next two racks are readv to be taken out of the

sti·ike. and <0 011 111]til hoth silver baths are filled tip. This requires
1-1-()111 5 to 15 mintile*, delielliling elitirely on the article and finish
desil-i·<1. From al·[lial Cxperience with the ,711(>v, I find that run-
ning the silver strike at 5 deg. Me. uith from 3-1 volt. alld hilvel

haths 6 deg. Ik 10 7 deg. Me n ith 214-3 volls and the correct metallic
contents, will give :111 thal is required in a 1,111·e while (!el)(,Sit. A
grent pereentage of casket hardware is pill on the market in the
bright silver finish :ind 11111>1 1!eechs,11-il· be silver huffed iii order

thal the sit\·er bulfers may 11:111(lle the work without a grent deal of
eutting· down. '1'he plating A hlli)1 ,(,Sed lo be turned out of plating
rooms ah bright :14 possible, therefore some brightelling agent inust
be used, such as Carbon Mistilphicle or Metizok but conceii<us of
01>inion greallv favors the carbon brighterier. .\s little as possible
o[ this >hozild he lised, :1< it is verv powerful : a little iii excess will
cause im imniediate harm or daniage, but if too great an amount
should be added, it will cause conside,·able trouhle to plater and it
will he impoNsible to produce a bright finish.

Extreme care must be exercised when itsing· carbon for a
brightener. 1 inight also niention that it is not necessary to agitate
all of the work iii the silver haths iii order to produce a bright
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plating, Init inereasing the power and agilating the work for iii.statice,
the rack. thal are ready to come out of silver bath are moved very
briskly back :ind forth for a few moments will give a mich inighter
stii·face than if the power had  een left at regulat· point and work
not agitated.

ifter the work has heen sulicienth· plated ther are rinsed iii
silver rinse, then iii perfectli' clear cold u-ater. tlicii iii hot water
from four to five minutes. The work is then swing off and placed
iii steam licaterh for fifteen minutes.

*Chicagn Brancli.

Determination of Free Cyanide in Cyanide

Copper and Brass Baths

L T. In·R'r-GERRAMS AND G. O. MIERIS{IN.

I 6 well known to all platerq that. after heing ised for some
time, brass baths and alkaline copper baths frequently require

the :Rlilition of fi·esh 1)01:i:,sium evallicle to keep them in working
order. li the amotint of the addition is not to be <letermined hy
mere guess work, some analytical meth ),1 of determining the eyatii(le
ill the bath 'Unht 1 e adopted. Many htic·11 have belen proposed.

For the determitiation of the content of cy:mide iii a pure solu-
lion of ;111 :111<,Iline cyanicle ( such as pulassium (,1- soditilli Cb·ailide)
I,iebig 1 used a standard sohition of silver nitrate and measired the
volume required to produce a permane,it precipitate iii a known
volume of tlic Molutioll to he £111,213·zed (Method I j. To make the
end point more distinct he later proposed the addition of a little
common salt as an indicator (Method 1[ 1. 1. S. MeArthur and

L E. Clennell 2 substituted potassium iodide for the comnion salt
(Method i Il ). Carl XI lir:; cii)11(iyed :111 ammoniaeal e ppii· sul-
phate solution of kitown coniposition ii,htead of the silver iliti·ate,
adding it to a measured volume of the solution to be anal·zed until
the purple color ceased to be disell:11·Med (Alethod 1\1 iiI a recent
nuinber of the /Miss 1/'urld. E. S. Sperrv ' proposed the use of a
neutral sollition of zille ilitrate as a Sunicial-(1 Soltltion. adding it illitil
a pernialle'lit preeil,itate was formed { Method V ).

-\11 these nielliods give satisfactory results when the solution to
1)(- atialyzed contaitis mily potassium cy:mide and water. I f copper

1 Liehig Anal. der Clicm. 11 I'liarm., 77, 102: 1·'resenizi: (211:uit, Chem.
Analys., L p. 549.

-7. E. Clennell. Chemistrv of the C'yani,le„ p. 8.
' F, Mulir Titrirnictlmde, p. 421.

' Brass \Vorld, May. 1913.
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or zinc vilts be present, the amount of eyanide found by the analysis
i: le:s than the aniount of pota,,Kium ey:nicle taken iii making up the
sollition for analvsis: hellee a (liblinetioll has arisell betweell "free'
eyamde. a.i f u„d br anal\·:is, mid 'combined" evanide uilited with
zinc or e  per to form complex salts.

For the determination of free evanide iii copper :ill,1 brass
baills, 1.:1112fl,dll 5 de:crilies Method I [, but recommends 1]int "only
aljout 604, of the discrepaner of free potasiium ey:itii<le" (as deter-
mined hy Alethod 1 11 "should lie replaced by pure potassium
eyanicle' : and states that "aliatytic·:11 method alone is not suffieiellt
for lii,ailitaiing entirely Constant baths co],taining potassium
eyallide : and 1,1-:irtical experience and a good facultv of observation
are required if the results of anal\·ses are to br lised for the cor-
rection of tile baths."

To a chemiqi. the conclusion in be drawii from this frank state-
ment hee'111% to lie that the :111511\·tical methods nec'{14 improvement
since the 0114· 01>ject in iii:11<ing the anal\·sis is to <)1 tain exaet (lata
for correctille the bath. As il Heeined, moreover, for a chemical
reason, very likely thal the methods I t  V woilld not give accurate
or concord:int retilts iii cranicle solittions containing :itiinionia,
:711.:iline. bistill,hites atid the other vilt, commonh met with iii cop-
per :111(1 1,1-ass haths, a 1111!liber of experiments were undertaken with
a pure solition of ],(411+Killtn e.vallicle containing 110 copper or zinc.
\ mensured volime of thi, soluticni wa> taken iii each ense alld tile

evanide (letermitied l,v carli of the live linelliods nientioned above,
Imt before illaking lili· anal\·si> a ille,thured alliount of some Collinion
all<ali or salt was added to the ry:inide solution.

The restilts of tlie experiments are given in tabular form. Col-
utim (ine gives the naine of the sall or alkali added, column two
the anic)11111 lihed expre<N,Yl ill '1 gr:tms per 100 ec of tile polassium
evanicle q lution taken for :111,711·qi..

The 11111111,ers iii the other columms give the mimber of grams of
potassitmi cranicle in 100 re of the potassililll :vallide Solution as
found bv the five mettiods of :atialysic used. The amozint of potas-
sium cranide actually present iii the solution was in every case
exactly 1.00 grams per 100 ce ( 111). per 10 imperial gallons ). Exam-
ination of the table shows that :711 five niethods give the true value,
viz„ 1.00. when nothing Init potassium evanide is present iii the solit-
lion ; but that anywhere from 3.7 to 0.Ograms of potassium eyanide
per 100 ce were ·· fI)1111(1" by the different Illillytical licthods when
all<alies iii· halt* were 1,1-eent. Now :ill<,ilic: and halth are· generall-.
if not always. precent in commercial baths.

Langliein. Electro Del)(,sition of Metals. p. 336.

' One gram per 100 re i. the Kaine av 1 lb. av. per 10 imperial gal-
Ions (12.01 U. S. gallons).
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Ainni)nia-

4,11).tan,·r Acl{Ii·,1 Milv,·rNID·:111.Zine Mtmti min,mier
81:Iplinte

g. per 100 ce I

Na[H· Of Pot. I II III IV
eyall. sol.

N on p 0.0 | 1.00 | 1.00 I 1.00 | 1.00
1'„ta:Mium hydr:ttr.._............ - It.,1 1.01 1.(}ID 2.71

Poh,»illin laek(,11Ite................ 2.0 I t.Il(1 1.00 I 1.{:1) I 1.58
Putti>-imil (·,11·11,)!lilte........... 4.11 Il I.Il(l 1.I,0 I 1.1]{h 1.71
Ammoniti Mul. 14 1, gr.)=A.Dll 3.1, I [.11 1.12 It.!H) 2.·Orm

Ammonin Hol. (AW. gr.)=11.$)0 7.2  1.31 1.28| 1.00i 3.72
Sc)(Ijtllil thin>Ul])}i,itu................ 2.11 1.59 1.39 1.10 1.117

Noilium thingll],linte _ _......... 1.(1 2.33 2.35 1.18 1.15

8(,dinin I,i.1!111111 t,· .. ............ 11.1 I).99 1.00 0.95 0.72

80(11 11]n earbolul[ r............... 2.Il  1.00 1.1I0 1.00 ' 1.In
Modjum :1!1111];th·....................... 2.Il | 1.Ill] DID 1,00 1.IN;
Sodilii li :i,0,4,1 le_ ___....... 2.() 1.01 1.01 1.00 ' [.ux
Modirmi { lilarkle _.__ 2.U Il.00 1.00I0.,99 | 1.1 C

Modillin $11]01'llilte ·) 11 I| 1.112 1.02| 1.00| 1.12
12(Whi'lli· .n]L: . ............ 2.0 Il.lin 1.(Bil.01)I I.';!1
/(>dinm hi>1111,hiti· _............Ott I 1.00 1.00 0.99 1.IiI)
Sodium (·n·lonati· _ __ -_ 2.Of i |
Hodium bi:1111}]liti'._._........... 0.1 1

125Soclitmi t·arbomitr . __ 0.1 i ; 1·'ll 1.02 1.00 
Ammonimil niti·al ·.. ..... 2.11 11).98 098 098 1.{111
Anunonium rhlorkle .__. 2.0 I 0.97| (66,0.98 0.!17
A mmonim i i (·in'licili:, le__...... 2.11 0.97| 0.96 0.97 128

Ammonilim (} \ ill:lit'-_........... [.0 , 0.99,1.{10| 0.99 1.12

AN·nior> m,ici ... .._._... 4*.1 1.00 1.00 I 1.no 1.W,

Potlt:Mimn ]·N•1·170. cy'lillide...... 2.U ' 1.01)  1.(j!} Il.OIl 1 511

Amm, .11]plic} cy:ilint('.............. 2.0 1.00 I 1.00,0.99 I.III

1.00

(!.98

1 1.98

ll!!1

{j.ils

1 0/gs
1 C jifi

1.Ii

1.I3

1 0.!37
1 I.(10

11.117
{).99

1 1.(10
0.9!)

1.08

1.21

It.ES
0.9 1
(j.R!)

bi'. lipte.
0.!)2

' Concentration not kni,wn.

Compari.(ni of the five inethotts shows th:it 11111111,er III. tising
silver nitrate aild potassium indide. is the inovt relinlile: reqults
obtained hy thiQ nlethod conw within a few per cont. of the truth iii
even rage excepl when sodium thicistllphate ("livpo") is in·c>elin
:ifter hrpo, :Humonium salts interfere 1110:t, 1)111 free ;1111111(illia, alka-
lies. earlionates, Miulphates alld tlic ollier salts do not hui-t. Detailed
insti-iletions for the employment of this 111·thod are therefore
Wpoubi.

A number of experiments have heeii carried out liv the writers
ill collilinction with the members of this society iii the laboratory
of ille '11()ninto brai,ch, iii the Central Technical Scht, 1 here, with a

view to adipting this itirthod to the determination of free cy:inicle
and of zilic in 1,1-ass 11:1(114. The results have lieell 111(,St eile<)111·aging
and have enal led 11 to  ring sever:il brass baths which wotild not
place into a condition which gave verv good deposits. Wheii the
ill\restigation is completed we hope to he able to report details of the
dclerinimiti<111 4,f free rrimide 11, the use of silver niti·ate und potas-
sium iodide as itidicated.
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TtlE .i]']UR \'!TS NEEDED.

The apparatus necessary is simple, all thal is required being a
one-litre menillring flask, two 50(c burettes, a 1(}·c mensuring £11-
inder. a 1(Jee pilictte, a l),11:mre sciisitive to one millgram witll 13
grams load and a few 300(C beakers, The 091(1-1)oints of the litra-
tions are sharp and distinet C iii contrast to those of the zinc nitrate
:111[1 3111111(illi;lcal copper 111ethods) and with a little practice duplicate
determinations of free cranicle may be made ill 20 minutes or
half :iii hour.

SOI.l TIONS USED IN TllE .IN.\I.YSTS,

Sallitic,/1 of Sibrer Xitrale-Made hv di.qsolving 1.3.0.37 Crams
of crystallized silver 11itrate iii (livilled water M the litre Ilask, and
making the volttilli lip to ome litre with distilled water. '1'his is the
Standaril Suilltion aild nillst he made up earefullv. The cry·stals
1111141 1% A eighed accuratel·, (Ii.>tilled water tlsed, the Volume made
1111 15) exactly imi· litre. and the whole well mixed by shal<ing. \Vhen
properlv maile it i.4 perfectly clcar and colm·less: it 410111(1 be kept
in a glass stoppered 1,ottle.

Solution of /#tassium /(1(lide-11:1(le hy dissolving 10 grains of
potassium iodide iii enough water to make Ime lili-e.

Solution of Sodium I/vili·ale-·Made liv (lissolving 200 gram< of
stick Catlhlii- soda ill ell(,11¤11 water to make one litre.

Solulion of /irdroch/oric Arid-Made by dilluting lOre of
pure colicentrated hydrochloric acid of specific gravity 1.12 to
one litre

Soluti,41 Of Putassium Perror¥,uu'de--Macie hy (libsolving 37
grams of the crystallized salt in enough water to nial<e one litre.

64<,hilion of Phe#W-/'hthalein-Made hv dissolving one gram iii
100ee of pure alcohol and adding 100¢e ol water.

None of tliese solutions, exeept the silver nitrate suhiticm, need
be made zip with extreme accuracy.

DETERMIN.VEN.)N OF FREE CYANIDE IN CY.\NIDE COPPER 15,\THS,

Iii the ense o[ a e\·anide copper bath, known not to contain zinc,
the procedure A as follows: ltv nicans of the pipette mea>irc 10ec
of thebathint<,abeaker. add al,Lut fec of thel){)tassill)11 iodide :0111-
tion: then add the tmiclard bilver nitrate sohition fi-om a ],tirette

until une drop entices the a  Carance of a yellowish milkishiless
which clues not disappear 011 stirring. The number of ec of silver
nitrate sollition liKed, divided hy 10, gives the number of gr:ims Of
free cyanicle in 10*k·e of the hath, that is, the number of vounds of
free evanitle in 10 imperial gallons ( 12.01 U S. gallons) of the bath.

111"i·IR\1!X.\TION (11+' FREE CY:\Al])1' IN BRASS HATilS.

\lhen zinc is present. as in brass baths. the analysis must be
carried out iii three steps:

Step I,-1>ipette Dker of the bath into a leaker: add Tee of the

1
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potissium ioclide soltition :tiict 5ce of the sodium hydrate solution;
then add silver ilitrate Holution, from the burette, ilittil one drop
gives the permanent yellowish turbidity.

Step //.-An,){her portion  f Dier of the bath N pipetted iiit  a
beaker and one or two ec of the pulassium ferrocy:inide >01Ution
added. Slightly more than the amoint of silver nitrate solution
needed iii Step I is added at unce from the burette. A few drops
of the pheliol-philialein solution :tre theii added, which eau>Ics the
litilky liquid to titi·11 pizik. Now, \\ it]10,111 jilleritig, tlli· 111711-oehlorie
acid solution is added from a hurette until the pink color just dis-
appears : this step shows how much acid is needed to make the
bath tientral.

Sh·p ///.-A third loce portion of the bath is pipetted into a
heaker and the failic· am imt of hvdn,i·lihn·ic aricl :ts was 11%1(1 ili
Step H is grartu:,11,· added fi·om the burette with ilirring. Al,out 3(c
of the potassium iodide solution is poured ill from the nica>itring
cylinder or added from a pipene, mid then the standard silver
nitrate solution from it> burette, until the lililkiness appears and
remaing permanent after stirring and allowing to stalld for hal[ a
111411lte. l'he number of ec of Kilvel· ilitrate solution divided bv 10

gives tile number of 1,(imicls of free cyanitle iii 10 imperint gallons
( 12.01 l-. S. gil](ms) of the liath.

/:.1-miple.-Stippose flint iii Step Il 1 12.3ee of silver nitrate
sollition were used, then there :ire 12.3/10-1.25 lbs. of free eyanide
iii 10 iniperial gallons (12.01 U. S. gallous) of the bath.

NOTES.

If. 011 the addition of silver nitrate iii Step I. a black or gray
precipitate appeal-s before the yellowish liirlii<lity, the analysis must
be beguii over again with a fresh portion of the bath and tess catistic
soda :111(1 111(,re polassium iodicle must be 11:ed. So far we have
01)served this Mack precipitate only in brass hal]14 which were
kii wii 1,1 e ntain soditim bi.>1111>hite and arenic.

If ilic bath is netitral to lilmus paper (lili: u·ill not occur with
(ild batlis ) Stepi 1 and 11 may 1 e <,11]itted, and the an:tlysis begun
at Step III:it is <afer, 11 wever, to go thi-migh the whole procedure,

In colielusion we wish to express our thanks to Dr. \\'. [.ash
Miller for the usel-111 *figgestions in the carrying out of this investi-
gation :ind for ecliting 1116 paper,

The foregoing investigations were conducted hy the members
of the 'lorotito Itranch and were written tip mid formed bv Messrs.
L '1'. liurt-Gerrans mid G. O. Morrihon, of the Toi·onto University
staff.
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