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SCOPE OF ACTIVITIES.

The principal activities of the Bureau in the field of electro
deposition are as follows;

1. Researches upon the f und.simental principles of electro-
deposition.

2. Studies upon the quality and value of electroplated coat-
ings and the development of specifications for use by the G-overn-
raent and industry.

3.

The development . of special processes and equipment re-
quired by other branches of the G-overnment, such as the War, Navy,
and Treasury Departments.

4-, Investigation of the miCthods of testing electroplated
product? and the solutions used in electrodeposition.

5 . Testing of electroplated metals, such as hardx'/are and.
plumiDing fixtures, that are purchased by the Federal Government
on specifications. (Tests are not miade for the general public.).

6. Furnishing information to the G-overnment and th? public.
Requests for information in this field that are not covered by
the inclosed publications will receive careful attention.

In all the above activities the Bureau cooperates directly
with other C-overnment agencies and with appropriate technical
organizations, such as the American Electroplaters' Society, the
International Association of Electrotypers, and the American
Society for Testing Materials.

II . SCOPE OF THIS LETTER CIRCULAR

The publications that arc listed in this circular are divided
into three parts.

A - Government publications on electroplating, principally
from the National Bureau of Standards.

‘



k^i,
.
,‘r -r ’ i

- '
V!..

v V
' v"'

W' '

i.

. i-

V, .

^

J'

/

)

I



L.C. 625 - # 2

FS - Federal Specifications that include, definite require-
ments for electroplated- coat ings . (in certain cases, individual
agencies, especially the War and Navy Departments, have separate
specifications to meet their particular needs. Informat ion . re-
garding_ such specifications' may be obtained from the Office of
the Q,uartermaster General, War Department, Washington, D. C,; or
the Bureau of Supplies and Accounts, Navy Department, Washington,
D. C..

3 - Papers from the National Bureau of Standards that were
published in outside Journals, files of which are available in
many libraries.

In the first column, each paper is assigned a "reference
number", purely for use in the index of this circular. - This number
should not be included in requests addressed to the Superintendent
of Documents, but only the "serial nuhber" and title.

For convenience, a list "C" is added, of journals and boohs
printed in the English language, 'that contain informiatlon on elec-
trodeposition.

The index contains reference to the principal subj ects covered
in lists A, FS, and B.

III. PUBLICATIONS

Government Publications ;

List "A" includes in chronological order those papers published
by the Government, Where the price is stated in the extreme right-
hand column, the publication can be purchased from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C.
The prices quoted are for delivery to addresses in the United
States and its territories and possessions and in certain foreign
countries which extend the franking privilege. In the case of all
other countries, one-third of the cost of the publication should
be added to Qover postage. Remittances should be made either by
coupons (obtainable from the Superintendent of Documents in sets
of 20 for $1.00 and good until used), or by check or money order
payable to the "Superintendent of Documents, Government Printing
Office" and sent. to him with order. Letter Circulars are obtain-
able, without charge, from the Bureau. Publicrtions- marked "OP"
are out of print. Files of the Government publications will be
found in the larger libraries.

The explanation for the serial letters used for designating
the separate papers of the Bureau' is as follovrs:
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np = “Research Paper". These are reprints of articles -ap-
pearing in the "Bureau of Standards Journal of Research"
(3SJ. Research) and the "Journal of Research of the
National Bureau of Standards" (J. Research N3S), the'
latter being the title of this periodical since July,
193^' (volume 13, number l).

S = "Scientific Paper" of the National Bureau of Standards.
From Nos. 1 to 329, inclusive, the separate papers of
thi? series were known as reprints from the "Bulletin
of the Bureau of Standards" (Bul.BS). Subsequently, from
Nos . . 330 . ‘to 572 ,

the separates were knoxm as reprints
from the "Scientific Papers of the Bureau. of Standards"
( Sci .Pap .BS ) . This series whs superseded by the "Bureau
of Standards Journal of Research" in 192o.

T = "Technologic Paper" of the .National Bureau of Standards.
Nos. 1 to 202 were issued each independent of the other
with individual pagination. Later they were

.
assemiblgd

to i^iake the first 15 volumes of this series, pnd subse-
quent separates were given volume pagination. (Tech.
Pap. BS). This series was superseded by the "Bureau of
Standards Journal of Research" in I92 S.

C - "Circular" of the National Bureau of Standards.

LC = Mimeographed "Letter Circular of the National Bureau
of Standards".

PKR = Public Health Reports, issued by the U. S. Public Health
Service, Federal Security Agency.

LIST "A"
Published~"by ' the G-overnment

Ref.
No

. . Title Year Series Price

1 Relation betireen composition
.
and density

of aqueous sglutioris of copper
and sulfuric acid. Holler, H. D
Peffer, F. L. Bui. BS IJ, 273

sulfate
. and
(1916-17)

1916 s 275 OP

2 Black nickel
.
plat ing solutions, Hoga-

bloom, G. 3., Slattery, T. F., and Ham,
L. 3. Tech.. Pap. BS 1^, ( 192 I).

Zinc. cyanide plating solutions, Blum
W., Liscom:b, F. J., and Carson, C. M.
Tech. Pap. BS (1921)

1921 T 190 OP

T 1953 OP
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Ref

.

No. Title Year Series Price

.

4 Electrodeposition
.
of chi’omium

.
from

chromic acid baths. Haring, H. E.
and Barrows, W, P. Tech. Pap.BS 21

,

413 (1926-27).

1927 T 346 •15 c.

5 Health hazards in . chromium plating,
Bloomfield, J.J. (public Health Ser-
vice) and Blum, W, Public Health
Reports 233O (l 92g).

1928 PKR
1245

3

6 Reflecting power gf beryllium, chro-
mium, and several other metals, Coblentz,
W.W. and Stair, R. BJS Research 2

,

3‘^3 (ISPS)-

1929 RP 39 OP

7 The spotting of plated or finished
metals, Barrows, hhP. BSJ Research
2

, 1085 (1929).

RP 72 OP

g Throv/ing power in chromium plating,.
Farber. K. L. and Blurn, U, BSJ. Research
4, 27 (1930).

1930 RP 131 OP

9 CQnductlvity and density of chromic
acid solutions, Moore, K.R. and Blum,
iJ. BBJ. Research^, 255 ( 1930 ).

RP 198 OP

10 Copper. :el0ctrbty]?)ing, Cir. BS 3^7 { 1930 ) c 387 10 c

11 Addition agents in copper electrotyping
solutions, Hull, R.O. and Blum, tJ.

BS J. Research 767 (1930).

RP 228 5 c

12 The making of mirrors by the deposition
of m.etal on glass, Cir. BS 3^9 ( 1931 ) •

1931 C 389 10 c

13 The resistance of chromium-plated gages
to wear Herschmann, H. K. BS J. Research
6

, 293 (1931)

RP 276 10 c

14 Dimensional changes in the manufacture
of electrotypes, Bekkcdahl, N. and Blum,
W. BS J. Research 6 829 (l93 l)

RP 308 10 c

15 Purification and analysis of alkali RP 323 5 c

cyanides, Thompson, M. R, BS J. Re-
search 6

,
1051 (1931)
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Ref,
No

,
Title

16 The porosity of electroplated chromium
coatings, Blum, W.

,
BarroPs

,
W.

,
and .

Brenner, A. BS J. Research 7., 607 ( 1551 )

17 The analysis gf cyanide silvenplat ing
solutions, VJich, R. M. 3 S J. Research
7 , 913 (1531)-

lo The structure of thg chromiic acid plat-
ing hath. Thg theory of chromium de-
position, Kasioor, C. BS J. Research
i, 353 ( 1932 )'-

19 A metal-connected glass electrode, (For
pH mcasurcmiGnt s ) ,

Thompson, I'I.R.

BS J. Research o33 ( 1932 )*

20 The deposition of chromium from solu-
tions of chromiic and chrora,ous ' salt s

,

Kasper, C. BS J. Research n, 515 ( 1933 )

21 Protective value of nickel rpnd chrom.ium
plating on steel, Blumi, \J,

,

Strausser,
P.t'J.C., and Brenner, A. J. Research UBS
13., 331 (193^0.

22 Accelerated tests of, nickel and chromium
plating on stegl, Strausser, P.W.C., Bren'
ncr. A., and Blum, W. J, Research NBS
13, 519 (193^).

23 Ilcchanism of chromium deposition from the
chromic acid baLth, Kasper, G. J, Research
ii2S 33+, 693 ( 1935 )-

2 ^ Mcslc's chorcL method for mco.ourlng the
thickness of m.ctal coatings, Blum,
and Brenner, A. J. Research NBS 16,'

171 (1936).

25 Corrosion-protget ive value of electro-
deposited zinc ai;id cadm.ium coatings on
steel,. Blum, ¥.

,
Strausser, P‘¥.C., and

Brenner, A. J. Research NBS lb, iSp
(1936).

26 Rapid clcctrodepos ition of iron. from
ferrous chloride baths, Kasper, C.
J. Research KBS 536 ( 1937 ).

Year Series Price
.. »

1931 RP 36s 10 c.

RP 3 S4 op

1332 RP 476 OP

. I
L

RP 611 5 c,

1935 RP 6o4 5 c.

1934 RP 712
,

10 c.
j

(

i

t

•
i

• RP 72^ 5 c.'

1936 RP 066 5 c.

RP 067 5 c.

1937 RP 991 5 c.
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Ref.
No. Ti'cle

27 Magnetic method for measuring the
thickness of nickel coa.tings on non-
magnetic base m.etals, Brenner. A.
J. Research N3 S 1&, 565 ( 1937 )

2G Magnetic method for measuring . the
thickness of .nonmagnetic coatings
on iron and steel Brenner

,
A.

J. Research N3 S 2
j
3

, 337 ( 193G). .

29 Salt spray t$st, Mutschler, W. H.
3 uzz£ird, R. W,

,
and Strausser,P ‘W.C

.

July 1
,

193s.

30 Dropping tests for meeisuring the
thickness of zinc and cadraium coat-
ings on steel, Brenner, A. J. Re-
search NBS 3^7 (1939).

31 Methods of m.easuring pR in alkaline
cyanide plating baths, Thorapso.n ,M .R

.

.J. Research NBS ^23 ( 19 ^0 ).

32 Outdoor exposure tests of electro-
plated nickel and chromium coatings
on steel and nonferrous metals, Blum,
N. and Straus ser, ?.M-C. J, Research
NBS ^^3 (1940).

Year Series Price

1937 RP 99^ 10 c.

193s RP lOSl 5 c.

LC 530 free

1939 RP 12^0 10 c.

19^0 RP 1291 5 c.

RP 1293 5 c.

LIST "FS"
Federal Specifications Relating to Electroplating.

Federal Specifications may be obtained by sending the list
price (not stsi.mps) to the Super intendert. of Documents, G-overnm.ent
Printing Office, Washington, D. C. ^ NOT send money to the
National Bureau of Sta-ndards.

Ref.
00 Title Plating

Reference
Series Date Price

201 Bolts, lag; steel (lag-
screws )

Zinc
cadmium

FF-3-361 3/27/37 5 c .

202 Hardware; builders'
( nont ciTiplate

)

Nickel

,

chromium
FF-H-101
( surer-

3/19/30 OP

on non-
ferrous
metals
Nickel
chr omium

seded by
FF-H-lOb

111
116a
121a)

zinc, on
steel
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Ref

.

Plating 1

No

»

71 -=1
-i- 1 p

J. -L U J- 0 Reference Series Date Prici'

203 Hardware
,
builders

'

;

•

Nickel

,

FF-H-lOb 3/19/30 5 c.

Locks and lock-trim chromium
on non-r
f errous
metals

,

Nickel',
chromium,
zinc,
cadmium
on steel.

203a Hardx.jare, builders';
Door-closers

.

as above FF-H-121 a V12/37 5 c.
1

204 Hardware
,
builders

'

;

Nickel, FF-H-111 g/19/30 10 c.

shelf, and mis cell- chromiiura
ancous on nonr

ferrous
metals

.

Nickel

,

Chromium,
zinc

,

cadmium
on steel

205 Hardware, builders'; As above FF-H-ll6a 2/10/37 10 c.‘

hinges
•

VO0OJ Ha.rdx'/are and fit- Nickel

,

FF-K-136 10/29/36 5 c.

tings, (for) lava- chromium
tory partitions on brass
£ind inclQsuros and bronze

207 Turnbuchles Zinc,

.

c acadmium on
FF-T-791 I/2S/36 5 c.;

s "t c c !L «

20g Salts; nickel (for)
electroplating

Nickel
sulfate

O-S-61 5/27/30 5 c.|

and electrotyping Nickel
ammonium
sulfate

.

Nickel
chloride

220 Tableware; silver-- Silver RR-T-51a 6 /5 /3^ 5 c.

plated plating
. 1

221 Tableware; steel Chromium,
nickel

,

RR-T-56 S/22/41 5 c.

silver and
tin plating
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Ref. Title Plating Series Date Price
No

.

Reference

221a Emergency Alternate Silver E-RR-T-56 3/20/42 free
Federal Specification plating
for Tableiaare; Steel only

231 Outlet' boxes
;
steel Cadmium., U-O-021a 6/10/37 5 c.

c adju ium or zinc zinc
coated, uith covers
and' accessories

on steel

232 Conduit; steel Zinc on UU-C- 5gla 5/7/35 5 c.

rigid, zinc-coated steel

233 Plumbing fixtures; Nickel

;

m'/-P-54la 3/30/40 15 c.

(for) land use. chrom.ium
.

on brass
and' bronxe

.

Zinc on steel • ,

23^ Tubing, electrical Zinc on yw_T-go 6a 1/6/35 5 c.

metallic steel

235 Unions; brass or Nickel
,
cliro-yy_U-5i6 12/5/33 5 c.

bronze, 25O lbs. miumi on brass

236 Valves
,
radiator

;

Nickel , chro- irr/-V-151 4/23/37 5 c.
air, thermostatic
(gravity steam.

miium. on brass

heating systems)
LIST "B"

•
Outside Publications (available only . in librarie s) .

Ref. Title Year
»

—

>

0 •

301 Preliminary
.
studies in the 'deposition of cgo'ber in 1916

electrgtyping baths, Blum U.
,
Holler

Am. Electrochem
,

II. D., and
Rawdan

,
K . S . Trans. . Soc. 10

, 159
(1916)

.

302 Factors governing the structure of electrode- 1919
posited metals, Blum, \J

.

Trans, ^im. Electro-
chem, Soc. 36.> 213 ( 1919 )*

303 Lead plating; from flyoborat© solutions, Blum., \I,

Liscomb, F.J.; Jericks, Z., Bailey, L.E. Trans.
Am. Electrocliem . Soc. 2^, 2^3 ( 1919 )"

304 The embrittling . effect s of gleaning and pickling. 1920
upon carbon steels, Langdon, S.G. and 'Grossman,
M.A. Trans. Am . Electrochem . goc. 3 ^3 .( 1920 ).

The use of flugrides in solutions for nickel
deposition, Blum, h. Trans .Am. Erectrochem. Soc.

29 , 439 (1921).

305 1921
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Ref.

306

307

30?5

305

310

311

312

313

314

315

316

317

3 I0

319

320

321

322

323

324

Title Year

Tlie
.
structure and pronerties of alternately electro-

deposited metals, Blum, U. Trons. Am. Electrochem.
ooc. 4o, 307 .( 1921 ) . . . .

The elcctrodepQsit ion of lead-tin alloys, Blum, IJ.

and Haring, K. E. Trans. Am. Electrochen . Soc.
2B 7 ( 1921 ) . . ....

The . electrolyt ic reproduction of engraved printing
plat cs ,' Blum, U. and Slattery, T. F. Chom. & Met.
Eng. 23 ,

320 ( 1921 )

1921

1922

1923

The acidity of nickel depositing solutions, Thomp-
son, M.R. Trans. Am. Electrochem. Soc. 4l, 333
( 1922 ). . .

The effect of impuritiQs in. nickel salts uged for
elcctrodcnosit ion

,
Thompson, M.R. and' Thomas, C.T.

Trans. Am* Electrochem.. Soc. 79 (1922),
The influQnce of the base rjictal on the structure
of cloctrodcposit s ,

Blum, ¥. and Ravjdon, H. S.
Trans. Am. .Electrochem. Sgc, ' 3*25 (1923)*
Current distribution

.
and throx\jing pox^er in elec-

trodeposition, Haring, H.E. and Blum., II, Trans.
Am. Electrochem, Sqc, 44, 313. ( 1993 )•

The. effect of iron gn tTie electrodeposition of
nickel, ' Thom.iescri ,I^.R. Trans. Am.. Electrochem..
Soo. Ip, 359' ( 1523 )- . . . .

The
.
cry stallinc forrri of elcctrodcposit ed .metals,

Blum, ¥. and Rawdon, K.3. Trans. An:. Electrochem.
Soc. 4-4-, 397. ( 1923 )-.
Rccenl~progresG in electroplating and electrpform-
ing, Blum..
1S 7 ( 1924 )

Nickel anodes, Thomas, C.T. and Blum, IJ, Trans.
A::, Electpochem. Soc, ^5j.l93 (1924).
Electroplating rjorn m.achine gun barrels, de Svenslini-
koff',

.
and .Haring, H.E.

.
Army Ordnance 2> 5*23(1924).

Conductivity of nickel depositing solutions. Hamimond,
L.D. Trans.’ Ami. Electrocliem. Soc. 219 (l924).
Fluorine determination in nickel depositinp" solu

ing, Blum., ¥. Trans, Ami, Electrochem. See. 45,.
1924

Hammond, L.D. Epg, Chem. 16
, 93^ (1924).tioni

Throxc/ing pox^zer, cathode potentials and efficiencies in
nickel deposition, Haring, H.E. Trans. Ani. Electro-
chem. Soc, 46, 107 (1994)..*

. .

Prihcioles and operating conditions of chromium.' pint - 1925
ing, 'Haring, H.E. Chen, k Mot. Eng. 3^, 692 (l925)*

Electrolytes and ionogens, Blum, ¥. "Trans. xAn.

Electrochem. Soc. 47, 123 (1925) •

of zinc and zinc-base' die-castings
Trans. i\m. ElectrocheQi. ’ Soc. 47,

Tlie nickel.pl
Thomipson, M.R
1C 3 (1925)-
Teaching princioles of electrodeposition, Blum., ¥.
J. Chem. Educ. 2

, 556 (I525 ).
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No. Title

325 Tlie protective value of nichel plating, Thomas, C.T.
and Slum, VI, Trans. Am. Electrochern. Soc. 4-0, 69

^
(;925)‘ . . . .

. ,
326 Note on the protection of iron by cadmium, Ravrdon, 1926

H.S. Trans. A^i. Electrocherm . Soc. 339 (1926).
327 A sln;ipl 0 pethod f or ' m^eccsuping polarization and

resistivity. Haring. H.E. Trans. Am.. Electro-
chem. Soc.._%, 4-77 (l926 ).

32o Futufe trends in electrochemistry. 31um, VI.

Ind. A Eng.. Chen, 1^, 1020 ( 1926 ).

329 Acid zinc platin'g baths, Thompson, M.R. Trans. Am.
Electrocheri . Soc. 193 (1926).

330 Protection against corrosion by means of metallic 1927
coatings, Blum, VI. J. Chem. 5duc . 4, 14-77 (1927)*

331 The 2^Aotectivc value of nichel plating (supplemen-
tal observations), Thomas, C.T. and Blum, VI.

Trans. Ai;i.. Electrochom. Soc; .271.(1927)*
332 Princirjlcs of electrolytic studies on corrosion,

Blum, VI. and Rawdon, K.S. Trans. Am. Electrochern.
Sqc. 403 .( 1927 ).

333 Electroplating (in the ' aut oraobilo industry), Blum,
VI. Ind“. Eng. Chem. 19, 1111 (1927)*

334 Note on the crystal structure of elcctrodcpositcd
chromium. Sillers, F. Trans. Electrochern. Soc.

301 ( 1927 ).

335 Nichel eleptrotyping solutions, Blum, U. and 192o
Hinkler, J.K. Trans. Am. Electrochern. Soc, 33 ^

419 ( 192S), . ...
j)36 The properties of graphite used in elect retyping',

Hinkler, J. H. and Blum., H. Trans. Am. Electro-
chem. . Soc. 33.5 435 ( 1923 ).

337 Colloids in the electrodeposition of metals, Blum,
H, Colloid Symposium, p. 3OI. .

336 Mechanical am-olicat ions of chro.miura plating, 31u.m,
VI. Mcch. Eng*.' 50 , 927 ( 192 S).

339 The .measurement of pli in nickel plating solutions, 1929
Blum, H. and Bokkcdahl, N. Trans. Am. Electrochom.
Soc. 56 ,

291 ( 1929 ).

340 The produefion of electrolytic iron printing plates, 1930
Thomas, C.T. and Blum, H. Trans. Am.. Electro-
chem. Soc. 52, 59 ( 1930 ).

341 Appliefelfcions of chromium plating in the graphic
arts, Blum., VI. Typothetae Buf. (Nove.mbcr 10, 1930).

342 Adhesion of electroplated coatings, Blum, H. 1931
Metals Alloys 2

, 57 (I93 I)..
342a The

.
titration of free cyanide_^2“ copper^baths,

Thompson, M.R'. Month. Rev. Am. Electroplater?

'

Soc. IS; (May, 1931).
'

343 Cyanides in metallurgy, Thompson, M.R. Trans. Elec-
trochem. Soc. 60

, 35 ( 1931).



Ref

,

No. Title

3^4- The definition end determination of free cyanide
in electroplating solutions, Blum, N. Trans.
Electrochem. Soc. ik-J) ( 193 I).

3^1-5 ' status of chromium, plating, Blum, W. J.
Franklin Inst. 213 > I? (1932).

34-6 TRe , decomposition of cyanide solutions, Ilonth. Rev.
Am. Electroplaters' Soc. 19, (April, 1933)*. E^ick,

H.M.
34-7 Methods of. stripping plated coatings. Month. Rev.

Am. Electroplaters Soc
. 7^ (November, 1933)>

A. Brenner.

34-S Notes on cyanide solutions, N’ick,R.M. Month.
Rev. Am. Electroplaters' Soc. (June, 193^0 •

94-9 Notes on the analyses of alkaline tin plating
solutions, Thomip s on , M . R . Month . Rev . Am

.

Electroplaters' Soc. ^ (Juno 1934-) •

350 Testing of plated metal? for compliance udth Fed-
eral Specifications, Thompson, M.R. Month. Rev.
Am. Electroplaters' Soc. 21, (September, 1934-)? .

351 The' definition of polarization, overvoltage, and
decomposition potential, Blum, \J

*

and Vinal,G.l'.
Trans. Electrochem,. Soc. 359 (1934-)*

352 The structure and physical properties of nickel de-
oosited at high current densities, Blum, U. and
Kasper, C. Trans. Faraday Soc. 11, 1203 (1935) •

353 Dropping tests for determining . the
'

local thickness
of zinc and Qadmium coatings, Hull, R.O. and
Strausser, P.IRC. Month# Rev. Am. Electro-
platers' Soc. (March 1935)*

354- The use of color phot ogrpphy
.
for recording the

results of enposure tests, Vincent-Daviss , C .A.
and Blum, I’. , Month. Rev. Am. Electroplaters'
Soc. 24, 010 ( 1937 ).

355 Laboratory tests of . electroplated coatings on non-
ferrous metals, Strausser-,? .N. C . Month. Rev. Am..

Electroplators ' Soc. 24-
, 022 (1937)‘

356 Magnetic ipethod Ror measuring the thickness of.
nickel coating? on nonmagjnctic base m.ctals,
Brenner, A. Month. Rev. A^^. Eloctronlat ers ' Soc.

22 , 252 ( 1933 ).

357 Magnetic nrcthod for m.casuring the thickness of non-
magnetic coatings on iron and steel, -Brenner, A.
Month. Rev. Am. EleCtroplcit ers ' Soc. 26 I (193^)

Year

1931

1932

1933

19 3

1935

1937

1933
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Ref.
No * Title YC'ar

35^

359

360

361

362

363

364

365

366

36 ^

369

370

371

Current distribution in . electrodoposit ion. 1939
I. Linear, g^'-lindrical and spherical conduc- ••

tors, Rasper, C. Month. Rev, Am. Elect’ro-
platers' Soc. 26

, 11 (1939).

Current dlstrilput ign in clectrodcposit ion

.

II. Point-plane and line-plane systems , Kasper

,

C. Month. Rev. Am. Electroplaters' Soc. 26
,

91 ( 1939 ).
Porosity tests. for nickel coatings on steel,
Strausser, P.17.C. Convention Proc. Am. Electro-
platers Soc. 1. 194 (•1939)*
The measurement of pH in alkaline plating solu-
tions, Thompson, M.R. Convention Proc. Am.
Electroplaters' Soc. p. 200 (1939)*
Som.e

. effects of anode shape and position upop
cathode current distribution, Kasper, C. Convention
Proc. Am. Electroplaters' Soc. p. 209 (1939)*
A study' -of silver plating for industrial . appli-
cations, Dornblatt, A.J., Lowe,C.S., 'and Simon, A. C.

Cgnvcntion Proc, Am. Elgctroplaters ' Soc. p.,2l4 (1939)

•

Dropping tests for zinc and cadmiujn on steel, Brenner,
A. Convention Proc. ^im. Electroplaters' Soc. p. 204
( 1939 ).

The theory of the potential and tiic tecimical prac- 1940
tice of electrodeposition'. I. The general problem
and the cases of uniform floi.j, Kasper, C. Trans.
Electrochem . Soc . 2J_, 353 . ( -94c )

.

The theory of the- potential and tlie technical prac-
tice of electrodeposition. II. Point-plane and
line-plane systems, Kasper, C. Trans. Electrochem.
Soc. 77

, 365 ( 1940 ). . .

Noteg on. the spot test for thickness of chrgmi'um
coatings, Blum, VJ. and Olson, l/.A. Convention
Proc. Am, Electroplaters ' Soc. -p. 25 (l94o), ’

.

Silver plating at very high current dgnsities,
Simon, A.C. and Lumlcy, J.T. Convention Proc.
Am.. Electrgplat ers ' Soc. p. 91 (1940).
A mgthgd for studying cathode film.s by freezing,
Brenner, A. Convention Proc. Ae. Electroplaters'
Soc. p. 95 ( 1940 ).

The theor^-^ of the potential and the technical practice
of glectrodeposit ion . IIJ. Linear polarization on some
line-plane system.s. Kasper, G, Trans. Electrochem.
Soc. 2.S, preprint (l94o3,
Tlic theory of the potential and the technical practice
of olcctrodeposition. IV, The flop bctpcen and to
circular cylinders. Kasper, C. Trans. Electrochem.
Soc. 2_o, preprint (l94o).
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Uhat metals can be deposited from aqueous solu-
tions? 'Blum, iJ. Month. Rev. Am. Ele'ctroplaters

'

Soc. 27, 923 ( 1940 ),

The . const itut ion and properties of cyanide plat-
ing baths, Thomason, M.R. Trans. Elect roc|iem..

Soc. 79 ,
4i7 ( 19^1 ).

Polishing steel specimens prior to. plating for ex-
posure tests. Lux, Gerald A. Convention Proc. Am.
Electroplaters’ Soc., p. 5^? 19^1.

Effects. of metal . shortages on the plating industry,
Blum, W, Convention Proc. .imer. Electroplaters'
Soc., p. 6, 19 ^1 .

Plating relieves metal shortages, Elum, U.

Chem. & Met. Eng. Jo (1941').

General principles and methods of electroplating.
Blum., iJ. Trans. Electrochem. Soc. 2^9 (I9^l)

Lead plating, Gray, Allen G. and Blum, IJ.

Trans. Electrochem.. Soc, 645 (1941),

Substitution of iron (or nickel and copper in
printing plates. Lamb, Vernon A. and Blum., VJ.

Technical Bulletin No. J, issued rpril. 15 ,
1542

by the International Association of Electro-
typers A Sterootyper s ,

Cleveland, Ohio.

The tlieory of the potential and the technical
practice of clectrod.cposit ion . V, Tlie T’uo-.

dimensional rcctan.gular enclosures, Kasper
,
Gharlei

Trans. Elcctroclibm, Soc. o2, prci)rint (1942).
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1941

1941

1941

1941

1941

1941

1942

1942

Num.erous art ides on ' electrodeposit ion will be found in
i

such journals as:

Transactions of the Electrochemical Society
• Transactions of the Faraday Society
Monthly RevieX'/ ilm.erican Electroplaters' Society
Journal Electrodepositors' Technical Society (Londo
Metal Finishing (New York)
Metal Industry (London)
Products Finishing
Electrotypers ' and Stereotypers' Bulletin
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i\niong the recent books in En^"lish on electrodeposition ore:

Lan£;beln. G. and Brannt, \I. T., Electrodeposition of
metals, (Henry' Carey Baird and Co., Gth Ed., 1920).
Bedell, H.L.D., Practical electroplating ( Ed., 1923)
Hughes, V* E., 'Modern electroplating (Oxford Technical

Publications, 1923).
Field, 3. and Bonney, S.R.,.'The Chemical coloring of

metals, (Chapman and Hall, Ltd., 1925)»
Freeman, B. and Hoppe, F. G*, Electroplating with

chromium, copper, and nickel (Prentice-Hall Co., 1929)*
Blum., U. .and Hogaooom, G.B., Principles of electro-

plating and electrof orming, (McGraw-Hill Booh Co.,
2ded., 1930 ).

Field, 3. and.Ueill. A.E., Electroplating (l. Pitmaa and
Sons,. Ltd., 1930 ;*

Richards, E.3., Chrom.ium plating ( J ,B .Lippincott Co., 1932)
Bauer, 0., Arndt,. H., and Krause, U.

,
Chrom.ium plating.

English translation by Parker, E.l/. (Edward Arnold
and Co

. , 1935 )

•

IV. INDEX

In the follov/ing list, each publication is referred to by
the reference nujnber, by wliich it is listed in the first column
in the preceding pages of this circular, in which are given
explicit references, and directions for ordering Government
publicat ions

.

Accelerated tests 22,25,29

Adhesion of elcctrodcposits 3^12

Alternate deposits 306

Anodes
Chromium, plating 4
Nickel 316

3a.se m.cta.1
,
effect on structure of deposits 311

Black nickel plating 2

Brass, protection by
Nickel 32
Chromiumi

,
32

Cadmium, protective value on steel 25,32f



Cathode film conipoaition

Chord miCthod for thlchnocs

3b9

2^

Chromium deposition

Applications
Gages
Mechanical
Printing
Protection against corrosion
Status
IJear resistance

13

3^1
16,21,22

3^5
13

Chromic acid
Conduct ivity
Density
Health Piazards
Structure
Theory
ThroT/ing power

Chromic salt
Chromous salt

9

9

5
IS

IS, 23
s

20
20

Deposit s

Accelerated tests
Appearance
Porosity
Protective value
Rofleet ing p owe

r

Specifications 202

Structure
Thickno s s measurement

22
iL

16
P1 CO
r- X % L_ L_

6

203, 20^, 205, 206, 2pa
-35;

206
236 n03 .'

3h-
367

Cleaning steel ( cm.brittling effect) 304

Colloids in electrodejposi'Gion 337

Conductivity of solutions
Chromic acid oaths
Method of measurement
iXc]7cl baths
Zinc baths

327
313,320,3:

'^9

Copper deposition
Acid baths

Add i t i on agents
Density
Elec urotyping
On silvered glass
Throwing power
Tj'pical composition

10
11

' 1

1,10,11,301
12

312
2a
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Copper deposition
Cjn^inide baths

V, Analysis
Throwing povjer
Typical composition

342a
312
21

Corrosion
Principles ' 330, 33^
Protection against, by plating 21, 22, 25,325 j 331

Crystal spotting 7

Current distribution 15O, 359 j 3^2 , 3^5 # 3^6 » 170 j 371>
3CO

Cyanides
Analysis
Constitution of solutions
Decomposition
Free cyanide, definition
Free cyanide, titration
Pur if icat ion
Uses in metallurgy

I 5 ,i 7 , 3 tea
3^,373

346
3^^, 373

342a

34.3

Decomposition potential
,
definition .351

Dropping tests, thichness of zinc and cadmium 25 , 3C; 353 > 3^4

Electrodeposition
Future trends
Teaching principles

32s
324

Electrolyte, definition 322
#

Electroplating
Adhesion of deposits
Automobile industry
Progress
Protective va-lue
Scope of

342
333

• •

-315

21,22,23,325,331
372

Electrotyping
Copner baths
Dimen s ional changes
G-raphite
Fichel baths

1,10,11,301
14

336
335

Embrittling steel 304

Exposure tests 21,25,325,331

Ferroxyl test
,

22,32,325,331,360

Fluorides
Determination in nickel baths
Use in nickel baths

319
305
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?rcGzin[: cathode films ^

Gages, cliromiium plated

Glass electrode, for pH measurement

369

13

Grapjiite, for electrotyping

Gun barrels, electroplating

Hardware, plating specifications

Health hazards, chromium plating

lonogen, definition

Iron
Deposition
Effect in nichel deposition
Printing plates

Intermittent immersion test

Lead deposition

Lead-tin alloy deposition

Magnetic measurement of nichel deposits on
nonferrous metals

336

317

,202,203,20^1,203,206

r—

2

322

26,340,379

.3^0,379

-2,25,325,331

303,376

307

27055

llognetic measurement of coatings on steel

Met a1 short ag e s

Mirrors, silvering and plating on

2S,337

375,575

12

Michel deposition

Anodes
Baths, typical

Acidity
Cathode efficiency
Cathode pot en t ial
Conductivity
Effect of iron
Fluorides in
Impurities in
Pie ting on zinc
pH
Polarization
Throwing power

Black nickel plating

316
21

, 325,331
309.339

320
'320

316,320,323
313
305
310
323

305.339
320,323
320,323
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Deposit

s

Accelerated tests 22
Hi£;;h current density
Prot e c u ive value
Thickness, magnetic measurement

21,22,325,331,353, 3^0
27,23,356, 357

Salts (Nickel)
Impurities in
Specification

310,313
203,310

Overvoltage, definition 351

pH measurements
Alkaline baths
G-lass electrode
Nickel baths
Zinc baths (acid)

31,361
19 ,:" 1

, 36i
309,339

329

Pickling, embrittling effect on steel 304-

Plumbing fixtures, plating specifications 233

Polarizat ion
Def inition
Her surcm.cnt
Nickel baths
Zinc baths

351
'327

320,323
y no

Polishing steel
.
37^

Porosity of coatings 22, 335, 300

Principles of plating 377

Printing plates (see also electrotyping)
Chrom i urn plated
Electrolytic reproduction
Iron deposition

34-1

300
34-0

Protection against corrosion 21,22,23,32,325,331

Rcure metal deposition 372

Resistivity of solutions
Chromiiun baths
Ilethod of measurement
N’ickcl baths
Zinc baths

9
327

316,323
329

‘Salt Spray test 22,25,29,355,360

Silvering glass 12



Aii,'\lysi[^ of baths 17
Apolicat ions 353, 36G
Rapid 36G
Specif icat ions 220

Specifications (PefLeral)
Nickel salts 20g
Builders* hardv/are 203a, 202 , 203 , 204, 205 , 206
Electrical equipment 231, 232, 23^^

? 1umb in £; f ixt ure s 233
Silver plated tableware 220
Tostinp for conformance 350

Spotting out 7

Spot test for chromium 367

Stain spotting 7

Steel
Embrittling by pickling 304
Gages, chromium plated
Polisl'iing
Protection against corrosion by

,37^

Ca.dmium. 25,326
Chromium 21,32
Nickel 21,22,32,323, 331
Zinc 25

S t ripp ing e 1 e c t r odep o s i t s 3^7,355

Structure of electrodeposits 26, 301,302,306,311,3111,352,377

Ehicknecs of deposits, measurement 377
Chord method 24
Dropping method 25,30,353, 364
Magn e t i c m e thod

s

27,2c, 356, 357
Spot test

,

'367
S t r ipp ing m e tho d s 347,355

Throwing poTrer
Chronium plating C
Definition 512,370
Measurement 512,370
Nickel plating 320,323
Zinc plating 329

Tin plating
Analysis of baths 349

Zinc
Baths

Acid 25,329
Cyanide 3,25



inc
Plating nickel on sine 32,323
Protection by

Nickel 32
Chromiura 32

Protective value on steel 25
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