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( Report of a Physical Study of the Kinderhook Plate Number 5.

2 George M. Lawrenee

) : Princeton, May, 1966

= Introduction

J : On April 23, 1843, six small metal plates with 1nscr1pt10ns were taken
from a mound near Kinderhook, Illinois. W. P, Harris, M.D., a local re51dent,
cleaned the plates with dilute sulfuric acid. These "Kinderhook plates' were
eventually examined by: Joseph Smith, Jr.l and he made a short statement concern-
ing the meaning of the inscriptions and implied the antiquity and authenticity
of the plates. However, in 1855 Harris wroteZ that three local men, W. Fugate,
B. Whitten,' (a blacksmith) and R. Wiley had made the plates as a hoax and had
later informed him (Harris) of it. In 1879 Fugate wrote that they had used
beeswax and nitric' acid to make the inscriptions.

If the plates are a hoax, it is of importance to Mormons to prove it with
great care, or if they are authentic archeological artifacts they deserve more
? - study  than' they have received. Apparently only one of the six plates survived
the Civil War-and is now in the possession of the Chicago Historical Society.

} v In the 1962 Improvement Era article of note 1, two engravers, Edward
J@LSkl and Stanley B. Hill stated that to the best of their knowledge, the

-inscriptions on this plate were scratched with a sharp point rather than etched
-but' they give no reasons for their judgement. In order to contribute to the
- factual knowledge concerning these plates, I have made some non-destructive
physical stud%es of the surviving plate (#5 in the History of the Church
- facsimilies).

Follow1ng is a dlscu351on of the size and comp031t10n of the plate and \\%
then a study of the markings. ' It should be stressed that p0351b1e tests and ob-
‘ ' - servations of the plate have not been exhausted.

Because the plate was borrowed for non—destructlve tests, no "wet"
- chemical- ana1y81s or spectrographlc analysis was made. Thus, the exact alloy of;‘
h@ plate is net-yet-known. - However, the density and color of the plate and the! N
§ - résults of .an X-ray diffraction analy3135 put some useful bounds on its compo-—.’ hgi% g
}
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| 1 - Composition and Slze : _ . \§

_ “sition. - The color is' semewhere between that of bronze and ordinary yellow =
| | 'brass.f“(It,1s not surprlslng that the origlnal accounts of the plate disagtee ]
i | *ﬂf”fmwwhether it' is brass- or copper.) - The specific gravity is 8.6 *# 0.1. The *
| angles- of 12- X-ray diffraction "lines" show the atomic crystal structure to be
! face~centered: .cubic- 1ike copper- but with an' atom  spacing 1.27 * 0.16 per cent.. . -
larger- than copper. ' Such' an increase in the average crystal size is typically
caused- by the  solid solution- 6f other metals in the copper. To be consistent
with  the measured- amount of stretch, the alloy could be a 237% 2inc-777% copper
“brass or' an 8% tin-92% copper bronze or copper with similar percentages of .
-several- other metals - or a combination' of them. - The density is comsistemt . ' @ -
“with" the' 23% zinc brass' (low brass) but not with the bronze alloy mentloned? A~gff :
useful,  definite, statement- is' that-it  is  not' the natural copper (99% purej :

found 1n ob;ects made- by indlans of the- Great-Lakes Reglon.
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sretiy The plate is about' 2-7/8" high, weighs I7+65—g¥ams and has an area of

—28-8g+—cm..  The diameter of the hole in the top 'is 0.126" and is round within
0. 001" The ﬂEfﬁI”ﬁround the hole*butges, suggestlng that the hole was punched.

Perhaps the most striking characteristic of the plate upon visual exam- ~—__.
ination is its good thickness uniformity and local surface flatness compared-to.-
the-work—-of ‘preindustrial-eraftsmen. ' The thickness of the plate was measured at .
about 50 points on the surface to an-accuracy of 0.0002". The plate has a slight ;
taper, thinning:slightly toward the bottom. One may describe the thickness as ‘
0.030" % 0.001 except for: the last 1/4" of taper at the bottom, where the plate
thins approximately 0.002".

The metal of the plate is fine grained and homogeneous as are modern g

i

metals. It has no spr1ng when' flexed, like annealed copper. Except for scratches,
{

the surface.ls smooth as if the plate had been rolled or ground rather than
hammered or cast., There is no evidence of corrosion except for the nickel-sized
“etch blotch on the "reverse' side. -This region is quite irregular, is about 0.01"
deep, and cuts into the surface along.a sharply defined boundary. The sharp edge
is characteristic of acid attacking a greasy or waxy surface, whereas acid on a
clean metal surface produces feathered edges.

jE conclude from the 1ocal flatness, the small thickness variation, tﬁe

had been rolled, probably ina direction perpendlcular to the length of the plate.
The nominal size of the~holé”and thickness were perhaps 1/8" and 1/32", . -
respectively. ) i
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The Inscriptions

The photographs show- enlargements of two of" the plate inscriptions-and two- )
etchings made by myself. {To make these etchings, I me %ted a_thin layer of
beeswax (paraffin-.is too brittle) onto-a piece of sei;—capper, scratched-

"inscriptions" in the wax with the point of a scriber and then etched the exposed
metal with' a  few drops of concentrated nitric acid. The nitric acid tends to
-stay in drops because the wax' is not wet by it. The amount of acid in one drop is
enough to' produce roughly the proper  depth of groove under' the drop. The grooves
are quite variable in: depth and width- due to changes in wax depth, scratch point
attitude, and time allowed for etching. 'However, after a few attempts to control

e

o

*

..\).

the' depth, I was able to make more uniform- 1nscr1pt10ns than the actual ones. ¥~

Juas—not—able_to_cnntrnl-the~w16th -as~well-however. TR
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-Some_other;character1st1cs-of'the~ac1d-beeswax-process are: Rounded groove

ends- and bottoms:" Soft copper' gives' less  angular groove edges than harder
metals  such:.as .yellow brass or steel. -Hpemmelting the wax~to remove if, the—

—4aawly-etched«safﬁ&ee_gets_cnneredww1th.a_dark.luxmmncnatlng,LﬁLﬁmx,whxch -somewhat

—-obscures- the underlying-granular-structure. If this wax residue- is-removedy—an-—— -
~etched or- granulated:appearance can-be:-seen.~ There is an absence of striations .
(scratches)  along the length of the groove. There sometimes is an extra area of
etching action when-two' lines join obliquely - caused by acid working under. the

-narrow wedge: of ‘displaced: wax between the two lines. Most'grooves cross at
exactly'the‘same~depth'with~n0'marking5‘t0'show~which~groove'waS'made last.
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‘around-thezinseriptions.. The genuine plate grooves—were eeated—with -seme-dark

The flatness of the metal is not disturbed in the neighborhood of the groove.
Bubbles formed. in the etching process form irregularities or lumps along the
length of the groove. The size of these irregularities can be controlled some-
what by "stirring" or diluting the acid.

The above characteristics of this type of etching were found on the actual
Kinderhook plate.

The plate has, as "trim," long grooves along the side and bottom edge that
could have been made by a.sharp knife with some pressure. On these grooves the
metal is deformed and traces can be seen on the reverse side. This is not true
of the inscriptions. though many are deeper than the knife marks. Attempts by me
to reproduce the inscriptions by scratching were not successful.

There are, however, two observations which can be used to support the con-
clusion that the Kinderhook plate was not etched. . First, only the more regular
of the grooves made by me are as smooth as the Kinderhook plate's. |Seeond, the ’*Z£l<
intersection-of: the grooves-with-the-surface of the plate is- sharper in my etch- \/del%
ings than on' the: Kinderhook plate. - The more rounded. edges on the Kinderhook ’ié ;
plate couléd-bex -attributed. to wear, or secondary tooling, .such-as- runping anail fﬁ*’

material which unfortunately was not removed or. examined because its importance
was mnot realized-at the time of -the study.- ChE
/éblfi(12é¢ﬁ

Nltrlc acid was used by me for etching because hydrochloric and sulfuric r&t},
acids do not'readily:attack copper alloys. Dilute sulfuric acid has long been
used commercially. for. removing surface oxides from capper alloys without attack-
ing the metal.: It:seems most likely that the acid etch mark on the reverse side
was made by-nitric acid.in-an-attempt to simulate corrosion. Its: sharply defined
edges and the.integrity of. the.rest of the surface suggests gtrongly that the

surface was waxy or greasy EZ&;Pe e the mark was made.
Aﬁ&uwﬂnw , gJ J424w/tv /832,
Summary : ‘ .?

Thq plate. is: netthEr‘pure copper, sar.axdaaa;y—br&s& It may be a low zinc
brass or a bronze...The dimensions,. tolerances, composition and workmanship are
consistent with:the. facilities of. an 1843 blacksmith shop :and with the fraud
stories of the:original. participants. The characteristics of the inscription
grooves can:be.reproduced. in great detail using the simple acid-wax technique,
contrary to. the judgement of the engravers.

Notes

1. Important documents,.references, letters, and illustrations are given in:
History of the.Church,.Vol. 5, pp. 372-379, and in W. Ricks, Improvement Era,
636ff, Sept. 1962.

2. Journal of the Illinois.State Historical. Society, 1912, Vol. 5, No. 2,

PP. 271-273 ....also. in. James D. ‘Bales, '"The Book:of Mormon7" 01d Paths Book
Club, (1958). .

3. [Kleen-Kut Engravers, Inc., Chicago 34, I1l. Mr. Hill is President of the.
\*N.\s‘» [
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4. The study was made “in\tihg.wsumer of 1965 under the auspices of the Princeton
University Library. .We wish to thank Joseph B. Zywicki, Curator, and Clement M.
Silvestro, Director, of. the Chicago Historical Society for allowing examination
of the plate. .

5. Done at.the Western Electric Co., Princeton, N.J. with the aid of Richard
Glenn, a metalurgist.

Fig. 1,2. Etched inscriptions by the author, 1966.
Fig. 3,4. Kinderhook plate no.5 detail.



