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A Combinatorial Approach to Modeling
All Possible Golden Plates

Josh Coates

Abstract: Historical reports containing information about the proper-
ties of the golden plates provide upper and lower bounds for calculat-
ing possible configurations of their size, weight, and material compo-
sition, as well as the possible properties of reformed Egyptian. This
study employs a two-part process to analyze these configurations.
First, it examines the physical properties of the plates, generating
over 4 billion possible combinations. Second, it analyzes the nature of
the writing on the plates, assuming the translated English text of the
Book of Mormon is directly representative of the reformed Egyptian
engravings. This process involves calculating and filtering combina-
tions based on historical accounts, physical constraints, and linguistic
considerations. The study demonstrates that while most configura-
tions are unworkable, nearly one million configurations remain both
physically possible and consistent with the documentary record. Key
findings suggest the plates likely had less than 20% gold content,
weighed more than 54 Ib., contained between 187 and 259 plates, and
had dimensions slightly smaller than, but within 10% of, Joseph Smith’s
description. The writing on the plates likely averaged less than 5 mm
square, with each character representing at least three English char-
acters, similar to Egyptian Demotic. Although there are inherent limi-
tations in historical analysis of this kind, this mathematical approach
provides a novel perspective on the physical reality of the plates.

here are dozens of nineteenth-century reports about the physical
properties of the ancient record Joseph Smith recovered from a
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hill near his home in Palmyra, New York, in 1827 The reliability of these
sources varies widely, ranging from early firsthand accounts to late,
unsourced reports, thus presenting a challenge for historical analysis.2

Despite the abundance of reports, the exact physical properties
of the plates remain uncertain. While many scholars have made rea-
sonable estimates about the size, weight, number of plates, and their
material composition, the current paper takes a novel approach.®
Rather than contributing another estimate, it describes a systematic
process for determining all mathematically possible configurations of
the plates, given a set of constraints derived from historical accounts.
This process not only computes valid configurations of the plates but
also demonstrates that numerous physical and writing configurations
are plausible, contradicting the claims of critics who have argued
otherwise.*

This process consists of two parts. Part One determines the physi-
cal properties of the plates and involves the following processes:

1. Evaluate the historical record for information on physical
properties.

2. Assign reasonable minimums, maximums, and steps for
each physical property.

3. Calculate all possible combinations of physical properties.

1. See Appendix G: Historical Record of Plate Descriptions.

2. For example, William Smith is a firsthand witness who stated that he lifted the
plates and estimated they weighed 60 Ib., but his statement is a fifty-year-
old recollection. Compare this with the nearly contemporary 1830 remem-
brance of C. C. Blatchley who reported the plates as being 30 Ib. in weight.
Unfortunately, he does not cite a source for this information.

3. Read H. Putnam, “Were the Golden Plates Made of Tumbaga?,” Improvement
Era 69, no. 9 (September 1966); Jerry D. Grover Jr., Ziff, Magic Goggles, and
Golden Plates: Etymology of Zyf and a Metallurgical Analysis of the Book of
Mormon Plates (Provo, UT: Grover Publishing, 2015); Bruce E. Dale, “How Big
a Book? Estimating the Total Surface Area of the Book of Mormon Plates,”
Interpreter: A Journal of Mormon Scripture 25 (2017), scholarsarchive.byu
.edu/interpreter/vol25/iss1/14/; Janne M. Sjodahl, “The Book of Mormon
Plates,” Improvement Era 26, no. 6 (1923); Janne M. Sjodahl, An Introduction to
the Study of the Book of Mormon (Salt Lake City: Deseret News Press, 1927),
archive.org/details/introductiontost0000jms;.

4. For example, see Trent Horn, “5 Reasons to Doubt the Book of Mormon,” 28
August 2024, in The Counsel of Trent, podcast, catholic.com/audio/cot/5
-reasons-to-doubt-the-book-of-mormon; and Rebecca Bibliotheca and
Landon Brophy, “Part 3: Textual Analysis Dismantles Book of Mormon
Authenticity w/ Dr. John Lundwall,” 17 August 2023, in Mormon.ish, podcast,
mormonishpodcast.org/episode/text.
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4. Apply filters to eliminate physically impossible or histori-
cally unsupported configurations.

Part Two analyzes the nature of the writing on the plates. The
required analysis, for validating the physical property combinations,
assumes that the translated English text of the Book of Mormon is
directly representative of the reformed Egyptian engravings on the
plates. This analysis includes the following procedures:

1. Evaluate the historical record for information on properties
related to writing on the plates.

2. Assign reasonable minimums, maximums, and steps for
each writing property.

3. Calculate all possible combinations of writing properties.

4. Apply filters to eliminate implausible configurations.

This two-part process yields a comprehensive set of combina-
tions representing the physical properties of plates that are both con-
sistent with the documentary record and capable of containing the
complete text of the Book of Mormon. By employing this mathemati-
cal approach, a more objective basis for understanding the possible
characteristics of the golden plates can be provided while accounting
for the inherent limitations of historical analysis.

Part One

Step 1: Evaluate the Historical Record for Information on Physical
Properties

The documentary record attributes firsthand interactions with the
plates to at least twenty-four individuals.® These eyewitness accounts
vary in their usefulness, with some providing detailed information
about the plates’ physical properties and others offering little to no
relevant data.® Supplementing these primary sources are numerous

5. Sarah Flower Anderick, Alvah Beaman, Harrison Burgess, Oliver Cowdery,
Lucy Harris, Martin Harris, Luke Johnson, Joseph McKune Sr., Hiram Page,
Catherine Smith Salisbury, Emma Smith, Hyrum Smith, Joseph Smith Jr,
Joseph Smith Sr.,, Lucy Mack Smith, Samuel H. Smith, William Smith, Josiah
Stowell, Christian Whitmer, David Whitmer, Jacob Whitmer, John Whitmer,
Mary Musselman Whitmer, Peter Whitmer Jr. See “Book of Mormon Witnesses”
Mormonr, mormonr.org/gnas/OEiiyt/book_of_mormon_witnesses.

6. For example, Lucy Harris said she hefted the plates and felt them “under a
cover,” but there are no quantifiable details from her experience, whereas
William Smith reported the dimensions and composition of the plates.
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newspaper accounts, both attributed and unattributed, which describe
the characteristics of the plates.’ It is important to note that the quality
and reliability of these reports vary significantly, and their evaluation
necessarily involves a degree of subjectivity.® For a comprehensive
list and transcriptions of these sources, refer to Appendix H: Historical
Record of Plate Descriptions.

Table 1 presents a summary of the ranges of physical properties
reported in the historical records. Minimum or maximum values that
deviate significantly from typical reports are shown in parentheses.

Table 1. Physical properties of the plates from the documentary record.

Property Reported Minimum Reported Maximum
Plate Length 7" 10" (12")°

Plate Width 5" 7" (12")

Plate Thickness “parchment”© 0.0325" (0.125")"
Stack Height 4" (V2" 8"

Void between Plates™® |unspecified unspecified

7. The earliest description of the plates was published in “Golden Bible,” Palmyra

10.

12.

13.

Freeman, 11 August 1829, contentdm.lib.byu.edu/digital/collection/BOMP/
id/176/. The article, which was unattributed, said the plates were “8 inches
long, 6 wide, and one eighth of an inch thick.”

. For example, contemporary firsthand accounts are generally more reliable

than late thirdhand accounts but evaluation of sources is inherently subjective.

. “Mormonism,” New England Christian Herald 4 (7 November 1832): 22-23,

bhroberts.org/records/ayDFqgc-S3Delb/new_england_christian_herald
_prints_article_discussing_joseph_smiths_june_1830_trial. The article
reports Josiah Stowell’s testimony that the plates were “about one foot square
and six inches thick.” Both the length and the width are larger than other histori-
cal accounts.

In an 1881 interview, David Whitmer states that the individual plates were
as thick as “parchment.” See “Mormonism,” Kansas City Journal, 5 June 1881,
catalog.churchofjesuschrist.org/assets/daac9ale-5938-4487-9610-0e4e5b
5981ed/0/0.

. In“Golden Bible,” Palmyra Freeman, 11 August 1829, it was said that each plate

was “one eighth of an inch thick.” This figure was also included in “Caution
Against the Golden Bible,” New York Telescope, 20 February 1830.

In Fayette Lapham, “The Mormons,” Historical Magazine 7 (May 1870),
Lapham recalled that Joseph Smith Sr. had told him forty years earlier that the
plates “were in the form of a book, half an inch thick.”

This refers to the relatively small space between the individual unsealed
plates. The space was due to the irregularities in their flatness and contributed
to the overall height of the plates when stacked. There is nothing in the docu-
mentary record related to this property.
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Property Reported Minimum Reported Maximum

Weight of Plates 30 Ib. (more than 20 Ib.)* 60 Ib.

unspecified mix of copper and

[0} 16
Alloy Gold Content gold®s 100% gold
Percent Sealed"” 33% 66%
Total Number of Plates |unspecified unspecified

While the text of the Book of Mormon itself does not specify the
composition of the plates,® nineteenth-century witnesses described
them as having the “appearance of gold.”"® William Smith was the
only witness to say that the plates were made of a gold and copper
alloy, although it is unclear how or why he came to this conclusion.?®
Examples of gold and copper alloys capable of being worked to
resemble pure gold have been discovered in both the Old and New
Worlds; see figure 1. These findings provide historical context for the
possibility that such an alloy was used in the creation of the plates.
See Appendix C: Gold and Copper Alloy.

15.

16.

. Obadiah Dogberry, “Gold Bible, No. 6,” The Reflector (Palmyra, NY) 2, no.

16 (19 March 1831), contentdm.lib.byu.edu/digital/collection/BOMP/id/572/
rec/1. Abner Cole, writing under the pen name of Obadiah Dogberry, reported
that the plates weighed “something more than 20 Ibs.”

William B. Smith, “The Old Soldier’s Testimony,” The Saints Herald, 4 October
1884, catalog.churchofjesuschrist.org/assets/689aca02-8cc3-4037-8922
-46601057b099/0/10. In a sermon, William Smith stated that the plates were
“a mixture of gold and copper, [so] they were much heavier than stone.”

“The Orators of Mormon,” Catholic Telegraph (Cincinnati), 14 April 1832,
contentdm.lib.byu.edu/digital/collection/BOMP/id/602/. Orson Pratt was
reported as describing the plates as “pure gold.”

17. “The Orators of Mormon,” The Western Press (Mercer, PA), April 1832. It was

18.

19.

20.

reported that one-third of the plates were sealed, whereas Orson Pratt said in
a discourse that “about two-thirds were sealed up.” See Orson Pratt, Journal
of Discourses, 3:344-54.

Nephi (1 Nephi 19:1) and Moroni (Mormon 8:5) simply indicated that the
plates were made from “ore,” however in 1 Nephi 18:25 Nephi states that in the
New World they did find “all manner of ore, both of gold, and of silver, and of
copper.”

Joseph Smith, William Smith, William E. McLellin, and The Testimony of the
Eight Witnesses all used the qualifier “having the appearance of gold” when
describing the plates.

However, in 1832 Josiah Stowell reportedly testified that he saw the corner
of the plates and described them as appearing like “stone of a greenish caste”
which may indicate some element of oxidized copper. (“Mormonism,” New
England Christian Herald.)
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Figure 1. A. Tumbaga composed of 15% gold, 84% copper and 1% silver that has
been depletion gilded with oxalic acid. B. 100% gold. C. 100% copper. Photo from
the author. D. Columbian (Muisca) lost-wax cast of tumbaga, estimated to contain
up to 70% copper. Double Eagle Pendant, Metropolitan Museum of Art (1983.168).

Step 2: Assign Reasonable Minimums, Maximums, and Steps for
Each Physical Property

Although there is significant support from the historical records for
most of the physical properties of the plates, assigning a minimum and
maximum for a given property is somewhat subjective. In addition to
minimums and maximums, a step value is assigned to each property.
The step value represents the incremental change from the minimum
to the maximum of a given property used in calculating all possible
combinations. For instance, if assigning a Plate Length of 7" with a
step of 48", the calculations willinclude lengths of 7", 7", 7Va", 734", 7V2",
and so on. While steps could theoretically be infinitesimally small, this
would result in an infinite number of calculations, and so step sizes
were selected that balance precision with computational practicality.

Table 2 presents all physical properties included in the calculations,
along with their assigned minimums, maximums, and step values.
Note that two key properties —the height of the plate stack and the
total number of plates —are not included in this table. These proper-
ties are dependent variables determined by the combination of other
properties in each calculated configuration.
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Table 2. Minimum, maximum, and step of physical properties of the plates.

Property Minimum | Maximum | Step
Plate Length 7" 10" %’
Plate Width 5" 7" Iz
Plate Thickness?' 0.005" 0.0325" | 0.001"
Void between Plates? 10% 100% 10%
Weight of Plates?® 40 Ib. 60 Ib. Yalb.
Alloy Gold Content? 12.5% 100% 2.5%
Percent Sealed 33% 66% 3%

The values in table 2 were selected based on the analysis of his-
torical accounts (see Step 1) and considerations of physical plausibil-
ity. For properties where historical records provide a clear range, the
reported values have been closely followed. In cases where historical
accounts are less definitive, informed decisions were made by con-
sidering both the broader context of the accounts and relevant physi-
cal constraints.

Note that step sizes vary between properties. Smaller step sizes
are used for properties where small variations could significantly
impact the overall configuration (such as plate thickness), while larger
steps are used for properties where minor variations are less conse-
quential (such as weight).

This approach allows for the systematic exploration of the full range
of possible plate configurations while maintaining a manageable com-
putational load. The resulting calculations will provide a comprehen-
sive view of all physically plausible combinations that align with histori-
cal accounts.

21. The average thickness of mid-nineteenth-century parchment was about
0.15mm or 0.005" according to T. Barrett et al., “Plot 7: Thickness one sheet,”
Paper through Time: Nondestructive Analysis of 14th- through 19th-Century
Papers, University of lowa, paper.lib.uiowa.edu/plot7.php.

22. There is nothing in the documentary record relating to the void between
plates.

23. Although there is an early unsourced report of the plates weighing thirty
pounds, reports within the forty- to sixty-pound range are provided by William
Smith, Martin Harris, and Willard Chase.

24. Tumbaga samples have been found with copper content greater than 80%
and gold content less than 20%. See Marta Porcaro et al., “Characterization of
an Ancient Bimetallic Alloy from Moche Civilization (Peru),” Materials 16, no. 22
(2023): 7211.
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Step 3: Calculate All Possible Combinations of Physical Properties

Based on the ranges and steps established in Step 2, the initial cal-
culations yielded 4,164,048,000 possible combinations of physical
properties for the plates. However, not all these combinations are
consistent with historical accounts or physical plausibility. By applying
a preliminary filter to remove combinations resulting in a stack height
of less than 4" or greater than 8" (the range supported by histori-
cal accounts), 86.6% of these combinations can be eliminated. This
leaves 559,457,522 potentially valid combinations for further analysis.

Calculating height

The height of the plate stack is the most restrictive property, invali-
dating most possible combinations. Historical accounts consistently
place the height of the plates between 4" and 8", with Joseph Smith
specifically stating the height was “near six inches.”

Height is calculated by computing the sum of the thickness of
plates and the voids between them, then multiplying by the number
of plates calculated for that combination. Because absolute flatness
in metalworking is unachievable,?® when thin plates are stacked, small
voids exist between them due to surface irregularities.

While it is not known exactly how the plates in the sealed portion
were sealed,?® it seems reasonable to suppose that the process of
sealing would compress the void space between the sealed plates
to some degree.?” For a detailed discussion of the experimental

25. For acceptable modern tolerances of flatness, see ASTM A480/A480M-
08b, “Standard Specification for General Requirements for Flat-Rolled
Stainless and Heat-Resisting Steel Plate, Sheet, and Strip,” ASTM International
(West Conshohocken, PA, 2008), cdn.standards.iteh.ai/samples/63866/2bb
30e5775364344a0e60935d975feb8/ASTM-A480-A480M-08b.pdf.

26. In 1832, Abner Cole reported that the plates were “secured by the seals,”
perhaps indicating that they were some type of band. (Dogberry, “Gold Bible,
No. 6.") However, in an 1878 sermon, John Whitmer said that “part of the book
was sealed up solid.” See |. C. Funn, ‘John Whitmer, Discourse,” Sentinel
(Kingston, MO), repr. in The Saints’ Herald 25, no. 4 (15 February 1878): 57.
David Whitmer also said, “there was sealed appeared as solid to my view as
wood.” (“Mormonism,” Kansas City Journal.) Josiah Stowell reportedly testified
he saw a corner of the plates and described them as appearing like a “stone
of a greenish caste” which may indicate some type of oxidized soldering of the
plates to seal them. (“Mormonism,” New England Christian Herald.)

27. The compression factor used in the calculation is set at 23% which was
determined through experimentation with 165 copper plates.
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approach to estimating void space and compression, see Appendix
D: Plate Void Experiment.

Visualizations

Visual representation of the data presents a significant challenge as
there are nine dimensions of physical properties (see table 1). To pro-
vide some level of visualization, a three-dimensional scatterplot with
a color gradient representing a fourth dimension may be utilized. This
shows the relationships between plate thickness, alloy gold content,
total weight, and total number of plates. In figure 2, each point repre-
sents a valid combination of plate properties. The x, y, and z axes show
Plate Thickness, Alloy Gold Content, and Total Weight, respectively,
while the color gradient indicates the Total Number of Plates. This
visualization allows us to observe patterns and relationships between
these key properties that would be difficult to discern from raw data
alone.

Note that while this visualization is informative, it still represents a

Total Number of Plates

0.0350%

Figure 2. Scatter plot showing a 1% random sample of 559,457,522 valid combina-

tions of plate thickness, alloy gold content, total weight, and total number of plates.

Combinations that do not meet the height requirement of 4” to 8” are excluded as
invalid. Note that as gold content increases, total weight must also increase.
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simplification of the complete dataset. The remaining five dimensions
of physical properties, while not visually represented in figure 2, are still
utilized in determining the validity of each combination in the analyses.

Step 4: Apply Filters to the Results

The initial calculations yield over four billion possible combinations of
physical properties for the plates. Given that these calculations are
based on historical reports of varying quality, and the assessment of
report quality is somewhat subjective, it is challenging to confidently
narrow the results further. What these initial calculations demonstrate
is that if only the historical descriptions of the plates are considered,
then billions of mathematically valid configurations exist.

Further refinement of the results is possible by privileging the first-
hand reports of Joseph Smith, who was most familiar with the plates.
Smith reported that the plates were six inches wide, eight inches long,
and “somewhat near” six inches in height.?® He also described the
thickness of the plates as “not quite so thick as common tin.”

There is no record of Smith measuring the plates, and his use of
the phrase “somewhat near” to describe the height suggests he was
estimating rather than providing precise measurements. To account
for potential errors in these estimates, a margin of error is applied to
the dimensions in this filter; see table 3.

Table 3. Joseph Smith description filter,

Property Minimum | Maximum | Step
Plate Length 7.5" 8.5" 1/16"
Plate Width 55" 6.5" 1/16"
Plate Thickness?® |  0.015" 0.019" |0.001"
Stack Height 55" 6.25" N/A

Applying this filter reduces the initial four bilion combinations
to 505,634,400. Of these, 99.6% are invalid due to their calculated

28. Joseph Smith, “Church History,” Times and Seasons 3, no. 9 (1 March
1842): 707.

29. Early nineteenth-century tin was primarily imported from England and was
available in thicknesses between 0.012" and 0.020". However, in New England
tin of thickness 0.019" was most commonly sold. A range of 0.015" to 0.019"
is intended to conservatively approximate “not quite so thick as common tin
[0.019]". See Appendix E: Nineteenth-Century Tinplate.
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height, leaving 2,266,258 valid combinations that approximate Smith’s
dimensional description; see figure 3.

An additional filter can be applied to further refine the number of
valid combinations. In Step 3, the void between unsealed plates was
set to 10%-100% with a step of 10%. This range can be narrowed
based on experimental data.

An experiment was conducted using 165 copper discs, each
approximately 4 inches in diameter and averaging 0.020 inches in
thickness. These discs were fabricated, stacked, and measured. The
void between sheets was calculated to be approximately 53%. After
applying compression, this void was reduced to approximately 41%, a
23% reduction. It is expected that larger plates would have less unifor-
mity, suggesting that an average void of 53% may be a lower bound
for uncompressed plates. However, this experiment has limitations,
including variations in compression, sheet size, and uniformity. See
Appendix D: Plate Void Experiment.

Based on this experimental data, a second filter may be applied,

N
N
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Total Weight (Ibs)
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ber of Plates
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0.0350%

Figure 3. Scatter plot showing 2,266,258 valid combinations of plate thickness,
alloy gold content, total weight, and total number of plates. Combinations that do
not match the approximate length, width, height, and plate thickness described by
Joseph Smith are excluded. The results indicate a minimum weight of about 42 Ib.,
an alloy of less than 48% gold, and a total number of plates between 151 and 259.
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calculating the Stack Height property using unsealed voids between
30%-60% with a 23% compression factor on the sealed portion.
Increasing the precision of the void from 10% to 2.5% and applying
the new void range yields 657,324,720 total combinations to consider.
Excluding results that do not meet the height requirement eliminates
99.9% of these combinations, leaving 37,657 combinations that meet
both the Joseph Smith description criteria and the void experimental
data. See figures 4 and 5.

This refined set of combinations provides a more focused group of
physically plausible configurations that align more closely with histori-
cal accounts and experimental data.

Part Two

Step 1: Evaluate the Historical Record for Information on
Properties Related to Writing on the Plates

Valid configurations of the plates require sufficient surface area to fit
the entire text of the Book of Mormon, as well as the text of the lost 116
pages.®® Determining the required surface area involves two primary
considerations: the size of the text as it appeared on the plates and the
translation density of English text to reformed Egyptian.

Text size

Many historical accounts of the plates reference the engravings.®
Descriptions of the engraving size typically use terms such as “fine”
and “small.”®? However, these qualitative descriptions lack the speci-
ficity needed to assign precise measurements to the engravings.

30. This assertion assumes that the translation of the Book of Mormon is some
type of a literal translation of the characters on the plates.

31. The earliest reference to engravings on the plates was reported in 1829. It
said the plates had “engraved characters or Hyeroglyphics [sic]” on them. See
“Golden Bible,” Palmyra Freeman (Palmyra, NY), 11 August 1829.

32.In Times and Seasons, 1 March 1842, p. 707, The Joseph Smith Papers,
josephsmithpapers.org/paper-summary/times-and-seasons-1-march
-1842/5, it’'s reported that the engravings were “small,” and both David Whitmer
and Orson Pratt described the engravings as “fine.” The only reference to large
characters is from Abner Cole, who reported that “inscribed on the aforesaid
plates, divers and wonderful characters; some of them large and some small.”
(Dogberry, “Gold Bible, No. 8.”)
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Figure 4. Scatter plot showing 37,657 valid combinations of plate thickness, alloy
gold content, total weight, and total number of plates. Combinations that do not
match the approximate length, width, height, and plate thickness described by
Joseph Smith and are outside of a void range of 40%—-60% are excluded. The
results indicate a minimum weight of about 55 Ib., an alloy with a maximum of 20%
gold, and a total number of plates between 187 and 259.
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Figure 5. Each of the scatter plots shows 37,657 valid combinations of the plates
filtered by the length, width, height, and plate thickness described by Joseph Smith
and a void of 40%-60% between unsealed plates. The plot on the left indicates the
percentage of the sealed portion, whereas the plot on the right indicates the void of
unsealed plates. The red circles indicate the 8” length and 6” width and “somewhat

near six inches” in height that Joseph specified. Note that the valid combinations
shown are within 10% of his estimates.
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There are four extant documents®3 that purportedly contain copies
of characters from the plates:

1. The “Caractors” document

2. The “Stick of Joseph” broadside

3. The Oliver Cowdery characters document

4. The Frederick G. Williams characters document

While these documents provide examples of the characters,
they offer no indication of scale nor the intent to be facsimiles.®*
Consequently, they prove unhelpful in determining the scale of the
engravings on the plates.

The most promising source for estimating engraving-scale comes
from measurements of ancient metal plates from the Near East. A
forthcoming survey by Neal Rappleye provides valuable data on this
subject. The draft of this survey indicates that engravings on vari-
ous metal objects, written in Semitic, Greek, Demotic, and Cuneiform
scripts, range from sub-millimeter to over 9 millimeters in height. The
most common height observed in the survey is approximately 2 mil-
limeters. See Appendix A: Algorithms for visual examples of texts of
various sizes for reference.

Translation density
Translation density is a metric that indicates the difference in space

33. The four documents are Appendix 2, Document 1. Characters Copied by John
Whitmer, circa 1829-1831, p. O, The Joseph Smith Papers, josephsmithpapers
.org/paper-summary/appendix-2-document-1-characters-copied-by-john
-whitmer-circa-1829-1831/2; Appendix 2, Document 2a. Characters Copied by
Oliver Cowdery, circa1835-1836, p. 0, The Joseph Smith Papers, josephsmith
papers.org/paper-summary/appendix-2-document-2a-characters-copied
-by-oliver-cowdery-circa-1835-1836/2; Appendix 2, Document 2b. Writings
and Characters Copied by Frederick G. Williams, circa Early to Mid-1830s, p. 2,
The Joseph Smith Papers, josephsmithpapers.org/paper-summary/appendix
-2-document-2b-writings-and-characters-copied-by-frederick-g-williams
-circa-early-to-mid-1830s/2; Appendix 2, Document 3. Stick of Joseph, 1844,
p. 1, The Joseph Smith Papers, josephsmithpapers.org/paper-summary/
appendix-2-document-3-stick-of-joseph-1844/1.

34. The “Caractors” Document does contain both large and small characters,
which may indicate a difference in size taken from the plates. Alternatively,
the difference may simply be due to a shift in text size made by John Whitmer
when copying the source. Based on the document size of the photograph pro-
vided by the Joseph Smith Papers project, the scale of the large characters
averages about 8.7 mm square, and the small characters average about 5.5
mm square, including spacing, leading, and kerning.
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required between a source language and its translation into a tar-
get language. It is particularly relevant in determining the surface
area needed for the text on the plates. Languages with high transla-
tion densities convey meaning more concisely, requiring significantly
fewer characters than their target language translations.

For example, Chinese has a high translation density, with each
Chinese character requiring approximately 3.9 English characters to
translate. This means an English translation of a Chinese text requires
about 3.9 times more space than the original. Conversely, Spanish has
a low translation density relative to English, requiring about 1.1 English
characters per Spanish character, which means that a Spanish book
typically requires a similar number of pages as its English translation.
See Appendix B: Translation Density Sources.

In the case of reformed Egyptian, no direct translations to English
are available for evaluation. To overcome this limitation, the translation
densities of other languages to English must be used as potential ana-
logues. Table 4 presents the translation densities of several relevant
ancient languages that have been translated into English, including
Demotic, Hieratic, and Hebrew.

Table 4. Translation densities of various languages.

Source Text Density
Spanish ~11
Hebrew ~2.4
Hieratic ~2.6
Demotic ~3.1
Chinese ~3.9

By examining these comparative translation densities, it becomes
possible to estimate a plausible range for the translation density of
reformed Egyptian. This estimation is required to determine which
physical configurations of the plates could feasibly contain the full text
of the Book of Mormon and the lost 116 pages.

Step 2: Assign Reasonable Minimums, Maximums, and Steps for
Each Writing Property

The process of assigning limits for writing properties parallels that
used for physical properties, though it involves even more subjectivity
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due to the limited historical data available. Table 5 presents the mini-
mums, maximums, and step values assigned to each writing property.

Table 5. Minimum, maximum, and step of writing properties of the plates.

Property Minimum | Maximum | Step
Character Size® 1mm 9 mm Y6 mm
Translation Density3® 1.5 5 0.125
Lost 116 Pages (characters)®’| 180,000 | 720,000 | 20,000

Thevaluesintable 5 were chosen based on the analysis of historical
accounts, comparative linguistic data, and considerations of physical
plausibility. For properties where historical accounts or comparative
data provide clear guidance, the assigned values closely adhere to
these references. In cases where direct evidence is lacking, informed
decisions were made based on the broader context of ancient writing
systems and the physical constraints of the plates.

Step 3: Calculate All Possible Combinations of Writing Properties

Using the ranges and steps established in Step 2, the calculation
yields 1,987,536,460 possible combinations of writing properties for
the plates. However, not all combinations are compatible with the
physical properties of the plates determined in Part One.

Torefine these results, afilter is applied to remove any writing prop-
erty combinations that lack a corresponding valid physical plate con-
figuration. This filter eliminates combinations that would require more
plates than physically possible or would not provide sufficient surface
area for the text.

This filtering process removes 99.8% of the initial combinations,
leaving 3,493,916 valid writing combinations. These remaining combi-
nations represent writing properties that are both internally consistent
and compatible with at least one valid physical configuration of the
plates; see figure 6.

35. This is the average character square, including spacing, leading, and
kerning.

36. The minimum of 1.5 assumes that reformed Egyptian is at least 50%
more dense than English whereas the maximum of 5 assumes that reformed
Egyptian is denser than Chinese.

37. Character count includes spaces and punctuation in an English transla-
tion of the text. 180,000 is about 50% of the size of the small plates of Nephi
(1Nephi through Jacob) and 720,000 is about twice the size of the small plates
of Nephi.
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Figure 6. Scatter plot showing 3,493,916 valid combinations of the plates filtered
by the length, width, height, and plate thickness described by Joseph Smith,
assuming a void of 40%-60% between unsealed plates.

Step 4: Apply Filters to the Results

After calculating all possible combinations of writing properties, fur-
ther refinement is possible by applying additional filters based on
linguistic and historical considerations. Two filters are applied in this
step: one related to translation density and another concerning the
estimated length of the lost 116 pages.

Translation density

Moroni, who completed the abridged Nephite records, indicated that
they were written in reformed Egyptian. He further stated that they
would have been written in Hebrew if the plates had sufficient surface
area (Mormon 9:32-33). Thisimplies that Hebrew has a lower transla-
tion density than reformed Egyptian.

Based on this implication, it is reasonable to exclude all writing
combinations that are less dense than Hebrew. Applying this filter
reduces the ~3.5 million valid writing combinations to 2,302,902 valid
combinations.®® See figure 7.

The lost 116 pages

The initial calculations allowed for a wide range in the estimated length
of the lost 116 pages, up to twice the length of the small plates of Nephi.
However, a careful examination of the text of the Book of Mormon
and of the Doctrine and Covenants seems to indicate that the lost 116

38. Although the type or style of Hebrew writing that Mormon was familiar with
is unknown, the translation density of traditional biblical Hebrew is used as a
proxy for the calculation.
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Figure 7. Scatter plot showing 2,302,902 valid combinations of the plates fil-
tered by translation densities near to or less than Hebrew as well as the length,
width, height, and plate thickness described by Joseph Smith, assuming a void of
40%-60% between unsealed plates.

pages were a less detailed and shorter summary of the small plates of
Nephi.?® See Appendix F: Lost 116 Pages.

Removing all combinations that consider the lost 116 pages to be
longer than the plates of Nephi further reduces the number of valid
writing combinations from nearly 3.5 million to 863,830; see figure 8.

Conclusion

This study presents a novel approach to understanding the physical
and linguistic properties of the golden plates described in the his-
torical record of the Book of Mormon. By systematically analyzing all
mathematically possible configurations consistent with the range of
constraints derived from historical accounts, this research yields sev-
eral significant insights.

First, the study demonstrates that the golden plates, as described
in historical accounts, are mathematically possible with over 4 billion
possible configurations.*® Through the application of various heuris-
tics, linguistic considerations, and experimental data the number of
plausible configurations may be narrowed to about 865,000.

Second, the analysis of translation density provides a quantitative

39. For alternative views on the length of the lost pages, see Don Bradley, The
Lost 116 Pages: Reconstructing the Book of Mormon’s Missing Stories (Salt
Lake City: Kofford Books, 2019).

40. The over 4 billion computed combinations are a function of the number of
steps between minimum and maximums. More or fewer configurations may be
computed and tested to be valid by adjusting these variables.
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Figure 8. Scatter plot showing 863,830 valid combinations of the plates where
the 116 lost pages are smaller than the small plates of Nephi. The plot also excludes
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and plate thickness described by Joseph Smith, assuming a void of 40%-60%

between unsealed plates.

basis for understanding how the text of the Book of Mormon may have
been contained within the described physical constraints of the plates.

Third, based on the most plausible configurations, the study sug-
gests the following likely characteristics for the plates:

= The plates likely contained less than 20% gold content.

= The total weight of the plates was at least 54 Ib.

= The total number of plates ranged between 187 and 259,
including the plates in the sealed portion.

= The dimensions of the plates were slightly smaller than
Joseph Smith’s description but within 10% of his estimates.

= The engraved characters on the plates averaged less than
5 mm square.

= Each character of reformed Egyptian likely represented
at least three English characters, similar to the density of
Demotic text.

While these findings provide a more precise understanding of the
possible characteristics of the plates, it is important to note that the
exact physical and writing properties remain unknown. This study
does not prove the existence or authenticity of the plates but, rather,
demonstrates their mathematical plausibility within the framework of
historical descriptions.
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Appendix A: Algorithms

The algorithm for generating combinations of physical properties*' of
the plates is as follows:

For each ¢ :
For each g :
For each W :
For each w :
For each [ :
For each S :
For each v :
Calculate the density of the alloy:
s% = 9% - 10%|
H=1—-9%—s%
Danoy = 9% - dgola + 8% * dsitver + €% * deopper
Calculate the total number of plates:
e
t-l-w- Dyoy
Calculate the height of the plates:
Hoalea =N -t-S-(1+v)- (1 —23%)
Huypsealea = N -t - (1= 8) - (1 +v)
H = Hypsealed + Hsealed
If H is too high or too low, discard this combination.
Table 6. Variables of physical properties algorithm.
Property Variable | Minimum | Maximum | Step
Plate Length | 7" 10" %"
Plate Width w 5" 7" "
Plate Thickness t 0.005" 0.0325" | 0.001"
Void between Plates v 10% 100% 10%
Weight of Plates W 40 Ib. 60 Ib. Ya lb.

41. The calculation has the amount of silver fixed at 10% of the amount of
gold. See Appendix C: Gold and Copper Alloy. The calculation also uses the
constant 23% to represent the decrease in void between sealed plates. See
Appendix D: Plate Void Experiment.
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Property Variable | Minimum | Maximum | Step
Alloy Gold Content g 12.5% 100% 2.5%
Percent Sealed S 33% 66% 3%

The algorithm for generating combinations of writing properties of
the plates relies on the results of the physical properties combinations
(Cyaie) and is as follows:

For each Cyajig :

For each r :
For each S :
For each p :
Calculate the total available space on both sides of a plate:
1—0.625-2
nrOWS = \‘QJ
c
i {(w —0.625-2) ] ZJ
c
Tchars_per_plate = Tlrows * Thcols
Calculate the total number of plates available for the text:
Navaitable = [NV - (1= 5)]
Calculate the total number of Reformed Egyptian characters:
Teng_bomchars = P + 1, 429y 319
__ Meng_bomchars
Tre bomchars = ——
r
Calculate the total number of plates required:
Nrequired — " Nre_ bomchars —‘
nchars,per,plate
If Nrequired is not approximately Navailable then discard this combination.
Table 7. Variables of physical writing algorithm.
Property Variable | Minimum | Maximum | Step
Character Size C 1mm 9 mm Y6 mm
Translation Density r 1.5 5 0.125
Lost 116 Pages (characters) p 180,000 | 720,000 | 20,000
Total Number of Plates*? N 187 259 N/A

42. Total Number of Plates (N) is a property of (C..iq) which is produced by the
algorithm for generating combinations of physical properties.
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Table 8. Algorithm constants.

Property Variable
Ib./g 0.00220462
Copper density (g/in®) 146.5
Gold density (g/in3) 316.6
Silver density (g/in3) 171.9
Sealed void compaction factor*? 23%
Number of characters in the Book of Mormon text** |  ~1,429,319
Text margins on the plates (in.)*® 0.0625

Figures 9 and 10 provide visual examples of randomly generated
characters that approximate the results of the algorithm to determine
the typical space required for text of a specific size.

Appendix B: Translation Density Sources

To determine the approximate translation density of a source lan-
guage and a target language, an adequate amount of source and tar-
get language text must be evaluated. For the purposes of the calcula-
tions in this paper, the source text of the fifty chapters in the book of
Genesis from the Old Testament (198,948 characters in the English
translation) was used to evaluate the densities of Spanish, Chinese,
and Hebrew. To evaluate the densities of Demotic, the third century
BCE source text of First Tale of Setne Khaemwas (figure 11) was used
(10,242 characters in the English translation), and for Hieratic, the thir-
teenth century BCE source text of the Tale of Two Brothers (figure 12)
was used (22,127 characters in the English translation).

Because the primary motivation for using the Translation Density
metric is to compare the approximate space requirements for a par-
ticular language, the important unit of measurement is not the number
of words but, rather, the number of characters required for a transla-
tion; see table 9.

43. See Appendix D: Plate Void Experiment.

44. This is an approximate count of text from the 1830 version of the Book of
Mormon and includes punctuation and spaces between words.

45. These margins are for the left, right, top, and bottom of each plate. The
margin size of 0.0625" is arbitrary, and there is no justification for it.
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Khaemwas, including restoration text. Steve Vinson, The Craft of a Good Scribe:
History, Narrative and Meaning in the First Tale of Setne Khaemwas (Leiden, NDL:
Brill, 2017).

Figure 12. A portion of the first column from the thirteenth century BCE Hieratic

text of the Tale of Two Brothers. Papyrus D’Orbiney; sheet 1: Hieratic text verso and

recto—Tale of the Two Brothers, British Museum, Asset 438103001,
britishmuseum.org/collection/object/Y_EA10183-1.

Table 9. Translation density calculations for various texts.

English
Source | Translation | Translation
Source Text Characters | Characters | Density
Genesis 1-50 (Hebrew)® 83,168 198,948 ~2.4
Genesis 1-50 (Spanish)* 184,501 198,948 -1
Genesis 1-50 (Simplified Chinese)*®| 50,612 198,948 ~3.9

46. Hebrew text is Masoretic, sourced from Sefaria (sefaria.org), an online
open-source digital library of Jewish texts. Spaces were removed from the
text to follow the common ancient convention in Hebrew writing.

47. Spanish text is the King James Version of the Bible, sourced from
ChurchofdesusChrist.org. Chapter headings and verse numbers were
removed from the text.

48. Chinese text is the King James Version of the Bible, sourced from
ChurchofdesusChrist.org. Spaces were removed from the text to follow the
common convention in Chinese writing.
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English
Source Translation | Translation
Source Text Characters | Characters | Density
Column three of First Tale of Setne
Khaemwas (Demotic)*® 8320 10,242 81
Tale of Two Brothers (Hieratic)®® ~-8,634 22127 ~2.6

Below are excerpts used for the evaluations.

English (196 characters)

In the beginning God created the heaven and the earth.
And the earth was without form, and void; and darkness
was upon the face of the deep. And the Spirit of God moved
upon the face of the waters.

Spanish (195 characters)

En el principio creo Dios los cielos y la tierra. Y la tierra
estaba desordenada y vacia, y las tinieblas estaban sobre
la faz del abismo, y el Espiritu de Dios se movia sobre la faz
de las aguas.

Chinese (Simplified; 30 characters)
FEEHT] > Feh G138 I o i 22 R TR KT S0 S MY SR 81T
TE7KMHE
Biblical Hebrew (Masoretic text; 82 characters)
YINDINIDIDUNNIND N NNIAN YN
NONINDMARNNIDINNAD W WNHNAITNNN DY INDI
NN~V

Appendix C: Gold and Copper Alloy

Artifacts of gold and copper alloy have been found in the New World
dating as far back as the second millennium and in the Old World dat-
ing to the third millennium BCE.®" Artifacts made from this alloy were

49. Vinson, Craft of a Good Scribe.
50. William Kelly Simpson et al,, The Literature of Ancient Egypt: An Anthology
of Stories, Instructions, Stelae, Autobiographies, and Poetry (New Haven, CT:

51.

Yale University Press, 2003).

Heather Lechtman, “Pre-Columbian Surface Metallurgy,” Scientific Ameri-
can 250, no. 6 (1984): 56-63, and Richard Zettler et al., “The Ur Digitization
Project: examination of the metals from an Akkadian tomb at Ur” in Engaging
Conservation: Collaboration Across Disciplines, ed. Nina Owczarek, Molly

Gleeson, and Lynn Grant (London: Archetype Publications, 2017).
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typically treated to make the surface of the object have the “appear-
ance of gold” through various methods of depletion gilding.

Depletion gilding is the process of exposing the surface to some
form of corrosive material that attacks the surface level of copper
and leaves the gold, which is then burnished and made to have the
appearance of pure gold.®? See figures 13, 14, and 15. Gold and copper
alloys appear similar in color to copper, but after depletion gilding, the
surface appears similar to pure gold. See figure 16.

The Spaniards who colonized the New World referred to
Mesoamerican gold-copper or gold-copper-silver alloys as tum-
baga.5® The process of depletion gilding of tumbaga was noted by
Gonzalo Fernandez de Oviedo (1535-1548), who wrote that the indig-
enous people of Mexico

know very well how to gild the objects and items they make
from copper and low grade gold. And they have such ability
and excellence in this, and give such a high lustre to what
they gild, that it looks like good gold of 23 carats or more.. ..
They do this with a certain herb, and it is such a secret that
any goldsmith in Europe or in any other part of Christendom,
would soon become a rich man from this manner of gilding.%*

After the depletion gilding process, the color of the surface of the
object is determined by the remaining elements, which are primarily
gold and silver, with some copper remaining in tumbaga if it is copper-
rich. See figure 17. Depending on the concentrations of gold, silver, and
copper that the depletion gilding leaves on the surface, the gold color
of the tumbaga may be whitish, yellowish, reddish, or even greenish in
appearance. See figure 18.

In considering the elemental makeup of the plates, the calculation
includes the copper, gold, and silver, but the ratio of silver is fixed to
be 10% of the gold. For example, if a valid combination of the physi-
cal properties of the plates has Gold Alloy Content at 65%, then the

52. Corrosive material such as various mixtures of oxalic acid, citric acid, ferric
or cupric sulphate, alum, urine, salt, etc. Warwick Bray, “Techniques of gilding
and surface-enrichment in pre-Hispanic American metallurgy,” Metal Plating
and Patination (1993): 182-92.

53. The word tumbaga may derive from the Malay word for copper. See Robert
Blust, “Tumbaga in Southeast Asia and South America,” Anthropos 87 (1992),
443-57.

54. “The Gold of El Dorado,” Catalogue of Exhibition held at the Royal Academy,
London, 1979.
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Figure 13. Cross section of a gold-copper-silver alloy (15%, 84%, and 1% respec-
tively) plate after depletion gilding revealing outer layers of gold and an inner layer
of alloy. Photo from author.

Figure 14. Dagger #30-12-550, PG 1054 from the Royal Cemetery of Ur, 2500—

2000 BCE. The dagger has been depletion gilded and is made of a gold, copper,

and silver alloy. Metallurgic analysis was performed in 2009 at the Penn Museum
(Zettler et al., 2017).

L. )

Figure 15. Examples of tumbaga artifacts housed in the Museum Royal Tombs of
Sipan, Lambayeque, Peru. A. Chin protector. B. Right and left eye protectors, nose
protection, and tooth protection. C. Brain container. D. Convex nose protector.
Antonio Brunetti et al., “Combining X-ray Fluorescence and Monte Carlo Simulation
Methods to Differentiate between Tumbaga and Gold-Alloy or Gildings,” Materials
15, no 13 (2022): 4452, doi.org/10.3390/ma15134452.
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Figure 16. A. Tumbaga composed of 15% gold, 84% copper, and 1% silver. B. 100%
gold. C. Tumbaga after depletion gilding with sodium bisulfate. D. Tumbaga after
depletion gilding with oxalic acid. Photo from the author.
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Figure 17. X-ray Fluorescence (XRF) analysis of two tumbaga artifacts showing
surface concentrations of gold, silver, and copper. As the depth from the surface
increases, the effect of depletion gilding diminishes, and the base alloy is shown.
For example, the Tooth protection artifact (left graph) alloy has trace amounts of
silver, but the depletion gilded surface shows a silver concentration of over 30%.

See figure 15 for images of these items.
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Figure 18. A ternary plot illustrating colors of gold alloys determined by concen-
trations of gold, silver, and copper. Wikipedia, s.v. “Ag-Au-Cu-colours-english,”
en.m.wikipedia.org/wiki/File:Ag-Au-Cu-colours-english.svg. See also Cristian

Cretu and EIma Van der Lingen, “Coloured gold alloys,” Gold Bulletin 32 (1999):
115-26.

silver content will be set to 6.5%. The rationale for this constraint is
twofold. The first consideration is that ancient depletion gilding was
only able to remove copper®® and not silver, and when high concen-
trations of silver are present in a tumbaga alloy, the color no longer
has “the appearance of gold” but tends to appear greenish or white
(see figure 18). The second consideration is that, while there are many
examples of ternary alloys of tumbaga artifacts of varying concentra-
tions of gold, silver, and copper, many tumbaga artifacts are essentially
binary alloys with just trace amounts of silver.5®

55. Removing silver requires strong acids such as aqua fortis (nitric acid) which
was not developed in the Old World until the fourteenth century and was not
known in the pre-Columbian New World. See Vladimir Karpenko, “Some
notes on the early history of nitric acid: 1300-1700,” Bulletin for the History of
Chemistry 34, no. 2 (2009): 105-16.

56. For example, the artifacts shown in figure 14 are essentially binary in
nature, each having less than 5% silver. See Brunetti et al., “Combining X-ray
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Silver is marginally denser than copper (per cubic inch, silver is
171.9 grams, copper is 146.5 grams, and gold is 316.6 grams), so mini-
mizing the amount of silver in calculations will not have a significant
impact on the overall results compared with variations in gold content.
However, more precision may be gained in calculations that include a
greater variation in silver content.%”

Appendix D: Plate Void Experiment

As a proxy for the plates, 165 copper discs were formed, stacked, and
measured. The copper discs were formed from 1troy 0z. 99.9% pure
copper rounds by a process that included machine rolling, hammer-
ing, annealing, stress relieving, and descaling.

The discs were flattened to anirregular oval shape with an approxi-
mate average thickness of 0.020". A hole was drilled into the center
of each disc to facilitate stacking onto an aluminum rod. See figure 19.

The resting height of the stack is approximately 5.1". The calculated
resting void is approximately 55%, which is to say that due to the irreg-
ularities in the flatness of the discs, the stack of discs is 55% higher
than a theoretical stack of 165 discs of 0.020" thickness. Manual com-
pression was applied, resulting in a measured height of 4.7", resulting
in a calculated void of approximately 42%.

Appendix E: Nineteenth-Century Tinplate

Many early descriptions of the golden plates state that the individual
plates were about the thickness of “common tin.”*® The following is a
brief explanation of what the documentary record tells us about the
thickness of early nineteenth-century tinplate.

Tinplate is thin sheet metal coated in tin. In the nineteenth and
early twentieth centuries it was used to manufacture items such as

Fluorescence and Monte Carlo Simulation Methods.” For examples of binary
and ternary tumbaga, see H. Lechtman, “Andean Value Systems and the
Development of Prehistoric Metallurgy,” Technology and Culture 25, no. 1
(1984): 1.

57. Increasing the precision of an unknown silver contribution to the alloy cal-
culation may illustrate the wisdom of Hungarian computer scientist John von
Neumann, who said, “There’s no sense in being precise when you don’t even
know what you're talking about.”

58. The phrase common tin was used in to describe the thickness of the plates
by Joseph Smith, David Whitmer, William Appleby, Orson Pratt, and Parley P.
Pratt. See Appendix H: Historical Record of Plate Descriptions.
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Figure 19. 165 copper discs stacked. Photo from the author.

household utensils, food cans, lanterns, buckets, and toys. It was valu-
able because unlike sheet metal, tinplate was resistant to rust. Up until
the late 1800s the import of tinplate to America primarily came from
Wales.

Standard units of measurement of tinplate thickness are expressed
in somewhat cryptic terms, starting with “1C” or “one common,” which
is about 0.012" in thickness. ®® The next standard thickness is “1X” or
“one cross,” which is about 0.013" in thickness. The next standard
thicknesses is “2X” or “two cross,” and so on. Tinplate is also mea-
sured using the Birmingham Wire Gauge (BWG) scale. References
and tables of units of tinplate measurements can be found in various
records from the late eighteenth century through the early twentieth
century.f° See table 10 and figures 20, 21, 22 and 23 for examples.

59. It is unlikely that the tinplate industry term one common was related to the
laymen term common tin tinplate, as even industry documentation used des-
ignations like 1C, 1X, 1XX, etc., rather than one common.

60. For an eighteenth-century reference see the Gazette of the United States
and Philadelphia Daily Advertiser, 29 October 1798, panewsarchive k8s.
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Table 10. Units of measurement of tinplate.

Approximate
Thickness Label Thickness BWG Scale
1C (one common) 0.012" 299
1X (one cross) 0.013" 28
1XX (double cross) 0.016" 26.8
1XXX (three cross) 0.019" 25.8
1IXXXX (four cross) 0.020" 24.8

Archives of late eighteenth- and early nineteenth-century American
newspapers contain only a few advertisements selling tinplate, but
they are primarily of type XXX which is approximately 0.019" in thick-
ness. Although this is not definitive, it supports the idea that “common
tin” in early nineteenth-century America was likely to be of type IXXX
tinplate. See figures 24, 25 and 26 for examples.

There is one important source in the documentary record related
to the thickness of tinplate which seems to contain an error. The
Encyclopaedia Britannica® has a footnote which states that the “The
tin-sheet used in various arts, is commonly about 1/600th part of an
inch.” (See figure 27). 1/600th of an inch is approximately 0.0017"
which is smaller than the minimum size on the BWG scale® and is
a thickness designation not found in tinplate catalogues in the nine-
teenth or early twentieth centuries.®® It is reasonable to assume that
the 1/600th entry was intended to be 1/60th of an inch (0.017") which
approximates the 1XX or IXXX standard tinplate thicknesses.

libraries.psu.edu/lccn/sn83025881/1798-10-29/ed-1/seqg-1/.Foranineteenth-
centuryreferenceseel.R.Butts, Tinman’s Manual and Builder'sand Mechanic’s
Handbook (Boston: I. R. Butts & Co, 1860), 39, archive.org/details/tinmans
manualbuiO2butt/page/38/mode/2up. For an early twentieth-century refer-
ence see The Welsh Plate & Sheet Manufacturers, Welsh Tinplate, Its History,
Manufacture, Application & Use (London: Gale & Polden, 1928).

. Encyclopaedia Britannica, or A Dictionary of Arts, Sciences, and Miscel-
laneous Literature 12 (1797): 118.

62. The smallest thickness in the Birmingham Wire Gauge is 36 which is 0.004".
See Journal of the Franklin Institute of the State of Pennsylvania, devoted to
the Mechanical Arts, Manufactures, General Science, and the Recording of
American and other Patented Inventions 14 (third series), vol 44 overall, July—
December 1847.

63. For comparison, 0.0017" is similar in thickness to modern extra-heavy-duty
aluminum foil. Tinplate of this thickness would be unsuitable for manufacturing
durable goods.

6

=
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TIN PLATES.—QUANTITY OF TIN FOR CANS. 39

TIN PLATES.
Size, Length, Breadth, and Weight.

No. of a
o Length and | .Weight per
BRAND: MAEK. _Shégtxs. Brgdth. o

Tnches.Inches. Cwt. qr. 1bs.

10 225 | 14 by 10 [ 1 0
: x 225 14 by 10 |1 1 0
xx 225 | 14 by 10 |1 1 21
1 xxx 225 |14 by 10 |1 2 14 Esch 12 gdgmces
1 xxxx 225 | 14 by10 |1 8 7 i 2
1 xxxxx 225 | 14by10 [ 2 0 0
1 xxXXXXX 225 | 14 by 10 [ 2 0 21 :
DC 100 | 17 by 124/ 0 3 14 N
D x © | 100 | 17 by 124 1 0 14 2382
D xx 100 | 17 by 124/ 1 1 7 T
D xxx 100 [ 17 by 123/ 1 2 0 559
1D) 5o 100 | 17 by 123| 1 2 21 5.5
D xxxxx 100 | 17 by 124/ 1 3 14 BE§ES
D xxxxxx | 100 [ 17 by 124/ 2 0 7 Poak .
sSDC 200 | 15 by 11 | 1 1 27 G TE A
SDx 200 | 15 by 11 |1 2 20 tE 2@
S D xx 200 {15 by 11 | 1 3 13 SRS
S D xxx 200 [ 15by11 (2 0 6 S2EEE
S D xxxx 200 | 15 by 11 | 2 0 27 E£585 0
S D xxxxx | 200 |15 byll |2 120 SN
S D xxxxxx | 200 | 15 by 11 [ 2 213 BEZET
about g 25 g
[TT Taggers,| 225 | 14 by 10 |1 0 0 85 a3
1¢ 225 | 12 by 12
5 225 | 12 by 12
1 5353 225 | 12 by 12
1 X 225 | 12 by 12 ,
1 xxxX 225 | 12 by 12 Abo]l;t the saz:}xlewellgtht
per box, as the plates
1C 112 | 14 by 20 above of similar brand,
% x 112 | 14 by 20 14 by 10
50 112 | 14 by 20 .
1 xxx 112 | 14 by 20
I s 112 | 14 by 20
Leadedor)1C| 112 | 14 by 20 [ 1 0 O }
Ternes }1 x 112 | 14by20!1 1 olg For Roofing.

Figure 20. Table of tinplate size, length, breadth and weight from the 1860 refer-
ence “Tinman’s Manual and Builder’s and Mechanic’s Handbook,” by I. R. Butts.

Figure 21. Table of thickness, BWG and tinplate designation. Paul N. Hasluck, ed.,
Tinplate Work (London: Cassell & Co., 1907), 20, archive.org/details
/tinplateworkwithOOhasl.
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Figure 22. Table of tinplate name, size, length, breadth, weight, and label. Samuel
Parkes, A Descriptive Account of the Several Processes Which Are Usually
Pursued in the Manufacture of the Article Known in Commerce by the Name of Tin-
Plate (London: R. Bickerstaff, 1818).

BASIS BOX.—Theequivalent to 20" X 14”, 112 sheets,
weighing 108 Ibs. (or I.C.) or 31,360 square inches of
area, which is the standard for measuring Tinplates,
and calculating prices.

1.C.—Definition of thickness :—31,360 square mches,
weighing 108 Ibs., 00123 of an inch and 0315
millimetre.

I.X.—Definition of thickness :—31,360 square mchcs,
weighing 136 lbs., 00155 of an inch and 0

millimetre.

CROSSES —zlé:ach addmona.l X after the ﬁrst X (wblch

corresponding to 20 lbs for 31,360 square inches
of area.

B
I%( 20" % 14", 112 sheets 136 lbs.

.G. —Blrmmgham Gauge

BG. 280

. 108, B.G. 299
T00 BG. 30
no%5 BG.3I'l
.90 BG. 31
.8, BG. 320
.80 BG. 325
. 206 . BG. 299
o200 BG. 30
v BG. 31"
o180 ) BG. 316
70 BG. 320
160 ., B.G.325

Figure 23. Glossary of tinplate trade terms. “Glossary of Trade Terms and Hints to
Purchasers of Tinplates,” in Welsh Tinplate, Its History, Manufacture, Application &

Use.

LEx “..m...,gz,:_;’gm“

160 anel

[ B

""-u-—nl R

Figure 24. Tinplate advertisement, New York Evening Post, 15 August 1807. The
entry for “160 boxes Tinplates one third X,” is circled in red.
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' § YHE subscr:bers will be receiving by first boats fram
Albany, u large s'ock of goods in their line, con-
sisting in partc of d
4000 Ibw Braziers' Copper, 305460 fiom 120 200 lb sheects
g ! 3 r, 14 to ¥ oz,
200 boxes Tin-Plate, 1-3% jand other gatra brands,
0 bundles Sheet Iron, No. 11to 26,
10 packages Russja Iren,
2000 1he Rod's Sheet Lead,
2 hhds Japunned and Britannia Ware.
They aie also receiving a large assortunent of Cook-
ln%Stovea, of the latest improvement.
he above goods will be soldat a very smull advaoce
from New York prices. :
ap291my23 CAMERON & ADANS, 127 Main st.

Figure 25. Tinplate advertisement, Commercial Advertiser and Journal (Buffalo,
NY), 10 May 1841. The entry for “200 boxes Tin-Plate, 1-3X,” is circled in red.

JOUITT & MWRKINNE, o0 Soutn street, viler
for eale—
850 bales Uptand Colton ;
(800 boxes of Tinplates, Pont-pon! brand 1-3)\)
19 roles sheatlnog Coppery, ase’d {rom 15Ji
26 oz,
5 bales Degr elins
60 pipes Caalomn Wine
10 do ofO. L. I’. Madeira Wine
20 tons Kuseia Hewmnp, 1st guality
159 dozen Spades and Shovels
10 casks Carolina and Weoet ludia Hoes
55 do Rice
170 bbls. Copperae, &c.
A quantity ot English Anchore, Je 26

for “800 boxes Tinplates, Pont-pool brand 1-3X,” is circled in red.

(x) Tin is fufficiently du@ile to be beaten into very thin leaves. But dugility and extenfibility are two
different properties, lefs conneéled with one another than is generally imagined. Iron and fleel are drawn
into exquifite fine wire, but cannot be beat into very thin leaves. Tin, on the other hand, is beat into fine
leaves, and may-b: ded-between—roters to a confiderable furface. ‘The tin-fheet ufed in various arts, is
commonly about 515th part of an inch | but may be extended twice as much in its dimenfions without dif-
ficulty.  Notws tr—tit ility, tin cannot be drawn into wire, on account of the weak cohefion
of its particles. A tin wire, however, of one-tenth of an inch diameter, is able to fupport a weight of 49%
pounds, according to Fourcray. Gold and filver pofiefs both properties of duétility and extenfibility the motk:
.emiently of all metallic bodics ; whilft lead, notwithftanding its flexibility and foftnefs, cannot be made cither
into leaves or wire of any finenefs, 3

Figure 27. Footnote x of page 118 from the Encyclopaedia Britannica. 1/600" is
circledin red.
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Appendix F: Lost 116 Pages

The lost manuscript of the initial translation of the Book of Mormon
is referred to as the “lost 116 pages,” but the specific amount of text
from the plates that this represents is unknown. Examining the refer-
ences made to this lost text in the Book of Mormon and Doctrine and
Covenants seem to indicate that the lost 116 pages were less detailed,
implying they had less characters than the small plates of Nephi. The
following is an exposition starting with Doctrine and Covenants 10,
which references the lost 116 pages:

And now, verily | say unto you, that an account of those
things that you have written, which have gone out of your
hands, is engraven upon the plates of Nephi. (Doctrine and
Covenants 10:38)

Thus, an “account” of the 116 pages is on the “plates of Nephi.” The
next verse characterizes this “account”™

Yea, and you remember it was said in those writings that a
more particular account was given of these things upon the
plates of Nephi. (Doctrine and Covenants 10:39)

Thus, a “more particular” account of the lost 116 pages is on the
“plates of Nephi.” The Book of Mormon appears to use the term par-
ticular to mean larger or more detailed. For instance, Nephi indicated
that the large plates of Nephi are a more particular version of the small
plates:

And | knew not at the time when | made them that | should
be commanded of the Lord to make these plates; wherefore,
the record of my father, and the genealogy of his fathers,
and the more part of all our proceedings in the wilderness
are engraven upon those first plates of which | have spoken;
wherefore, the things which transpired before | made these
plates are, of a truth, more particularly made mention upon
the first plates. (1 Nephi 19:2)

Later, Nephiindicated that if people want to know more “particular”
history, they should refer to the large plates:

And if my people desire to know the more particular part of
the history of my people they must search mine other plates.
(2 Nephi 5:33)
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Mormon commented that there are many records among the peo-
ple that are “particular and very large™

And now there are many records kept of the proceedings of
this people, by many of this people, which are particular and
very large, concerning them. But behold, a hundredth part
of the proceedings of this people . .. cannot be contained in
this work. (Helaman 3:13-14)

So, a “more particular” account, or a more detailed account, or
an account with more information, is on the “plates of Neph.” In other
words, the “plates of Nephi” has more information than the lost 116
pages.

In the Doctrine and Covenants, the Lord gives more detail about
what is meant by the “plates of Nephi”™:

Therefore, you shall translate the engravings which are
on the plates of Nephi, down even till you come to the
reign of king Benjamin, or until you come to that which you
have translated, which you have retained. (Doctrine and
Covenants 10:41)

Thus, Joseph Smith is told that he shall translate the “plates of
Nephi” which include the reign of King Benjamin. Words of Mormon
indicates that plates that contain the reign of King Benjamin are the
ones that Mormon is adding to record:

| searched among the records which had been delivered
into my hands, and | found these plates, which contained
this small account of the prophets, from Jacob down to the
reign of this king Benjamin, and also many of the words of
Nephi. And the things which are upon these plates pleas-
ing me, because of the prophecies of the coming of Christ;
(Words of Mormon 1:3-4)

In other words, Mormon found “these plates” that are a “small
account” of Nephi and Jacob down to King Benjamin. Mormon indi-
cates they he would “take these plates . . . and put them with the
remainder of [his] record” (Words of Mormon 1:6). In other words, the
“plates of Nephi” were the small plates of Nephi.

Based on the references to the lost text in Doctrine and Covenants
10 and Words of Mormon, it seems reasonable to conclude that the
lost 116 pages are a less detailed, smaller account of the small plates
of Nephi.
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Appendix G: Examples of Valid Configurations

The following plate configurations are examples from the 863,830
valid combinations of writing and physical properties of the plates.
Note that there are many variations of Most Plates, Least Plates, etc.,
and the table indicates one of many possible examples.

Table 11. Examples of most and least plates configurations.

Property Most Plates Least Plates
Plate Dimensions (L x W xH) | 7.5"x5.6"x5.5" | 7.9"x 57" x5.5"
Plate Thickness 0.015" 0.019"
Void between Plates 45% 60%
Weight of Plates 60 Ib. 59.2 Ib.
Alloy Gold Content 12.5% 12.5%
Percent Sealed 33% 33%
Size of Characters 4.0 mm 3.6 mm
Translation Density 3.0 3.0
Lost 116 Pages (Characters) 280,000 180,000
Total Number of Plates 259 187

Table 12. Examples of largest and smallest characters configurations.

Property Largest Characters | Smallest Characters
Plate Dimensions (L x W x H) 78"x5.8"x5.5" 75"x5.6"x5.5"
Plate Thickness 0.015" 0.018"
Void between Plates 58% 60%
Weight of Plates 60 Ib. 58.81b.
Alloy Gold Content 12.5% 12.5%
Percent Sealed 33% 66%

Size of Characters 5.4 mm 2.5mm
Translation Density 5.0 3.0

Lost 116 Pages (Characters) 180,000 320,000
Total Number of Plates 241 206
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Table 13. Average properties of plate configurations.®

Property Average Plates | Standard Deviation
Plate Dimensions (Lx W xH) | 76" x5.7" x 5.6" 013"x 01" x 01"
Plate Thickness 0.017" 0.001"
Void between Plates 58% 2.6%
Weight of Plates 59.0Ib. 0.9 Ib.
Alloy Gold Content 13.4% 2%
Percent Sealed 47% 10%

Size of Characters 3.9 mm 0.5 mm
Translation Density 41 0.6

Lost 116 Pages (Characters) 269,000 58,000
Total Number of Plates 216 19

Appendix H: Historical Record of Plate Descriptions

This appendix includes all the historical records that make reference
to the physical properties of the plates. The records are organized in
chronological order. If only an approximate date is known for a source,
then the record is ordered according to the earliest possible date.

Printer’s Manuscript of the Book of Mormon (August 1829)%°

And also the testimony of eight witnesses

Be it known unto all Nations kindreds tongues & people
unto whom this work shall come that Joseph Smith jun.
the author & proprietor of this work has shewn unto us the
plates of which hath been spoken which have the appear-
ance of gold & as many of the teave <leaves> as the said
Smith has translated wit <we> did handle with our hands
& we also saw the engravings thereon all of which has the
appearance of ancient work & of curious workmanship &
this we <we> bear record with words of soberness that the
said Smith has shewn unto us for we have seen & hefted &
know of a surety that the said Smith has got the plates of

64. This is the average of the 863,830 combinations from Step Four of Part
Two.

65. Printer's Manuscript of the Book of Mormon, circa August 1829-circa
January 1830, p. i, The Joseph Smith Papers, josephsmithpapers.org
/paper-summary/printers-manuscript-of-the-book-of-mormon-circa-august
-1829-circa-january-1830/1.
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which we have spoken & we give our names unto the world
to witness unto the world that which we have seen & we lie
not God bearing witness of it

Christian Whitmer)

Jacob Whitmer)

Peter Whitmer Jun—)

John Whitmer)

Hiram Page)

Joseph Smith sen—)

Hyrum Smith)

Samuel H Smith)

The Wayne Sentinel (June 1829)%°

Just about in this particular region, for some time past, much
speculation has existed, concerning a protended discovery,
through superhuman means, of an ancient record of a reli-
gious and divine nature and origin, written in ancient charac-
ters, impossible to be interpreted by any to whom the spe-
cial gift has not been imparted by inspiration. It is generally
known and spoken of as the “Golden Bible”

Jonathan A. Hadley, Palmyra Freeman (August 1829)%"

It was said that the leaves of the Bible were plates of gold,
about 8 inches long, 6 wide, and one eighth of an inch thick,
on which were engraved characters or Hyeroglyphics. By
placing the spectacles in a hat, and looking into it, Smith
could (he said so, at least) interpret these characters.

Oliver Cowdery, Gospel Luminary (November 1829)%8

“Palmyra, Wayne, co., N. Y., Nov. 9th, 1829.

66. The Wayne Sentinel (Palmyra, NY), 26 June 1829, contentdm.lib.byu.edu/

67. Jonathan A. Hadley, “Golden Bible,” Palmyra Freeman (NY), 11 August 1829,
in Rochester Advertiser and Daily Telegraph (NY), 31 August 1829, bhroberts

68.

digital/collection/BOMP/id/4374/.

.org/records/uthtQb-cpZOoc/hadley_describes_dimensions_of_plates.

Oliver Cowdery letter to Cornelius C. Blatchly, 9 November 1829, in Cornelius
C.Blatchly,“TheNewBible,” GospelLuminary 2,n0.49 (10 December1829):194,
bhroberts.org/records/nvGFgb-0QrU5M/oliver_cowdery_in_a_letter_to
_c_c_blatchley_reports_that_the_plates_were_laid_before_the_wit-

nesses_by_an_angel.
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Sir-You wrote to Mr. Harris, some time since, respect-
ing the book of Mormon, of which he was concerned in the
publication.’-

“Your first inquiry was, whether it was proper to say, that
Joseph Smith Jr., was the author? If | rightly understand the
meaning of the word author, it is, the first beginner, or mover
of any thing, or a writer. Now Joseph Smith Jr., certainly was
the writer of the work, called the book of Mormon, which
was written in ancient Egyptian characters,—which was
a dead record to us until translated. And he, by a gift from
God, has translated it into our language. Certainly he was
the writer of it, and could be no less than the author.”

C. C. Blatchley, New-York Telescope (February 1830)%°

Theeditor of the PalmyraFreeman, their neighbor, addsto the
above, that “in the fall of 1827, Joseph Smith, of Manchester,
Ontario county, reported that he had been visited in a dream
by the spirit of the Almighty, and informed, that in a certain
hill, in that town, was deposited this Golden Bible, containing
an ancient record of a divine nature and origin. After being
thrice visited thus, as he states, he proceeded to the spot,
and found the bible, with a huge pair of spectacles. He has
been directed, however, not to let any mortal being examine
them [i.e., the plates and the stone-eyed spectacles] under
no less penalty than instant death! It was said that the leaves
of the bible were plates of gold, about eight inches long, six
inches wide, and one-eighth of an inch thick [i.e. 8 plates
are one inch thick, 8 long and 6 wide.] On these plates were
characters, or hieroglyphics, engraved.” The whole of the
plates are said to weigh about thirty pounds; which would
be in gold near eight thousand dollars, beside the value of
the engraving. . ..

A.S., Observer and Telegraph (November 1830)7
According to the narrative given by one of these

69. C. C. Blatchley, “Caution Against the Golden Bible,” New-York Telescope
6, no. 38 (20 February 1830): 150, contentdm.lib.byu.edu/digital/collection
/BOMP/id/4208/.

70.A. S., “The Golden Bible, or, Campbellism Improved,” Observer and
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disciples-Oliver Cowdery-at their late exhibition in Kirtland,
this pretended Revelation was written on golden plates, or
something resembling golden plates, of the thickness of
tin-7 inches in length, 6 inches in breadth, and a pile about
6 inches deep. None among the most learned in the United
States could read, and interpret the hand-writing, (save one,
and he could decipher but a few lines correctly,) excepting
this ignoramus, Joseph Smith, Jr. To him, they say, was given
the spirit of interpretation; but he was ignorant of the art of
writing, he employed this Oliver Cowdery and others to
write, while he read, interpreted, and translated this mighty
Revelation.

The Philadelphia Album (December 1830)"

Upon opening this, he found enclosed a bundle of plates
similar to gold, about 7 inches long, 6 broad, and in all about
6 inches deep, each sheet being of about the thickness of
tin. They were united, at one edge with 3 silver wires, so
that they opened in a manner similar to a book. “ They were
engraven in a character unintelligible to the learned men of
the United States, to many of whom it is said to have been
presented. . ..

Abner Cole (as Obadiah Dogberry), The Reflector (March 1831)72

There appears to be a great discrepancy, in the stories
told by the famous three witnesses to the Gold Bible; and
these pious reprobates, individually, frequently give dif-
ferent versions of the same transaction. In the first place,
it was roundly asserted that the plates on which Mormon
wrote his history, (in the reformed Egyptian language) were

Telegraph (Hudson, OH), 18 November 1830), bhroberts.org/records/HcTowb
-KL5WGb/observer_and_telegraph_reporter_mentions_the_three
_witnesses_and_reports_on_Ilds_missionary_activity_in_ohio.

71. “The Book of Gold,” The Philadelphia Album, 18 December 1830, 405 in
“The Book of Mormon,” Auburn Free Press 7, no. 29 (18 December 1830): 2,
bhroberts.org/records/uthtQb-05INab/the_philadelphia_album_reports_
that_the_plates_were_7x6x6_and_the_sheets_were_the_thickness_of_tin.

72. Obadiah Dogberry [Abner Cole], “Gold Bible, No. 6, The Reflector (Pal-
myra, NY) 2, no. 16 (19 March 1831): 126-27, bhroberts.org/records/nvGFgb
-0jU199/obadiah_dogberry_reports_that_david_whitmer_physically_held_
and_examined_the_plates.
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of gold, and hence its name; gentlemen in this vicinity were
called on to estimate its value from its weight, (something
more than 20 lbs) Smith and Harris gave out that no mortal
save Jo could look upon it and live; and Harris declares, that
when he acted as amanuenes, and wrote the translation, as
Smith dictated, such was his fear of the Divine displeasure
that a screen (sheet) was suspended between the prophet
and himself.

Whitmar’s description of the Book of Mormon, differs
entirely from that given by Harris; both of whom it would
seem have been of late permitted, not only to see and han-
dle it, but to examine its contents. Whitmar relates that he
was led by Smith into an open field, on his father’s farm near
Waterloo, when they found the book lying on the ground;
Smith took it up and requested him to examine it, which he
did for the space of half an hour or more, when he returned
it to Smith who placed it in its former position, alledging that
the book was in the custody of another, intimating that some
Divine agent would have it in safe keeping.

This witness describes the book as being something like
8 inches square; (our informant did not recollect precisely,)
the leaves were plates of metal of a whitish yellow color, and
of the thickness of tin plate; the back was secured with three
small rings of the same metal, passing through each leaf in
succession;—that the leaves were divided equi-distant,
between the back & edge, by cutting the plates in two parts,
and united again with solder, so that the front might be
opened, as it were on a hinge, while the back part remained
stationary and immovable and in this manner remained to
him and the other witnesses a sealed book, which would
not as yet be revealed for ages to come, and that event the
prophet himself was not as yet permitted to understand. On
opening that portion of the book which was not secured by
the seals, he discovered inscribed on the aforesaid plates,
divers and wonderful characters; some of them large and
some small, but beyond the wisdom of man to understand
without supernatural aid.

Some of the other apostles give somewhat similar
accounts, but varying in many particulars, according to their
various powers of description.— Harris, however, gives

43
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the lie to a very important part of Whitmar’s relation, and
declares that the leaves or pages of the book are not cut,
and a part of them sealed, but that it opens like any other
book, from the edge to the back, the rings operating in the
place of common binding.

lllinois Patriot (September 1831)73

At the place appointed he found in the earth a box which
contained a set of thin plates resembling gold, with Arabic
characters inscribed on them. The plates were minutely
described as being connected with rings in the shape of
the letter D, which facilitated the opening and shutting of the
book. The preacher said he found in the same place two
stones, with which he was enabled by placing them over his
eyes and putting his head in a dark corner, to decypher the
hieroglyphics on the plates!

Franklin Democrat (March 1832)™

We of this place were visited on Saturday last by a couple of
young men styling themselves Mormonites. They explained
their doctrine to a large part of the citizens in the court
house that evening. They commenced by reading the first
chapter of Paul's Epistle to the Galatians; also by giving an
account of their founder, Joseph Smith, then an inhabitant
of the state of New-York, county of Ontario, and town of
Manchester. Having repented of his sins, but not attached
himself to any party of Christians, owing to the numerous
divisions among them, and being in doubt what his duty
was, he had recourse prayer. After retiring to bed one night,
he was visited by an Angel and directed to proceed to a hill
in the neighborhood where he would find a stone box con-
taining a quantity of Gold plates. The plates were six or eight

73. “The Mormonites,” lllinois Patriot, 16 September 1831, in Christian Intelli-
gencer and Easter Chronicle 5, no. 46 (18 November 1831): 184, bhroberts.org
/records/0QiSghu-n6bXob/unknown_author_described_joseph_finding_
two_stones_and_plates_connected_with_rings_in_the_shape_of_d_in_
the_same_place.

74. “Mormonism,” Franklin Democrat (Franklin, PA), March 1832, repr. Fredonia
Censor (Fredonia, NY), 7 March 1832, contentdm.lib.byu.edu/digital/collection
/BOMP/id/1358/.
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inches square, and as many of them as would make them
six or eight inches thick, each as thick as a pane of glass.
They were filled with characters which the learned of that
state were not able to translate.

B. Stokley, Mercer Press (April 1832)7

On Wednesday, the 8th of this month, two strangers called
at my house and stated that they were sent by God to
preach the gospel to every creature and said if a number
should be convened they would deliver a discourse. .. . he
went into the township of Manchester, and there, on the side
of ahill, found in a stone box, or a square space enclosed by
stone on every side, the plates on which the revelation was
inscribed. The box in thickness was about 6 inches, and
about 7 by 5 otherwise; the plates themselves were about
as thick as window glass, or common tin, pure gold, and well
secured by silver rings or loops in the box as an effectual
defence against all weather. Smith, being entirely ignorant
of any language but the English, and knowing that itself in
a very imperfect manner, was unable to read or decypher
a single word— he therefore sent the plates to the city of
New York to be translated by Professor Anthony, who could
make nothing of them; — here seemed to be an insurmount-
able difficulty.

It was supposed that the language of the plates was
Arabic, Chaldean, and Egyptian; but God by his goodness
inspired Smith himself to translate the whole.— Smith, how-
ever, not being qualified to write, employed an amanuensis,
who wrote for him —they thus translated about two thirds of
what the plates contained, reserving the residue for a future
day as the Lord might hereafter direct.

Joseph Smith, History (Summer 1832)7
An angel of the Lord came and stood before me and it was

75. B. Stokley, “The Orators of Mormon,” Mercer Press (Mercer, PA), April 1832,
repr. Catholic Telegraph (Cincinnati), 14 April 1832, 204, contentdm.lib.byu.edu
/digital/collection/BOMP/id/602.

76. Joseph Smith, History, circa Summer 1832, p. 4, The Joseph Smith Papers,
josephsmithpapers.org/paper-summary/history-circa-summer-1832/4.
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by night and he called me by name and he said the Lord
had forgiven me my sins and he revealed unto me that in
the Town of Manchester Ontario County N.. there was
plates of gold upon which there was engravings which was
engraven by Maroni & his fathers the servants of the living
God in ancient days and deposited by th[e] commandments
of God and kept by the power thereof.

William E. McLellin (August 1832)77

Some time in July 1831, Two men [Elders Samuel H. Smith
and Reynolds Cahoon] came to Paris & held an evening
meeting. . . . They said that in September 1827 an Angel
appeared to Joseph Smith (in Ontario Co. New York) and
showed to him the confusion on the earth respecting true
religion. It also told him to go a few miles distant to a certain
hill and there he should find some plates with engravings,
which (if he was faithful) he should be enabled to trans-
late. He went as directed and found plates (which had the
appearance of fine Gold) about 8 inches long 5 or 6 wide
and alltogether about 6 inches thick; each one about as
thick as thin paste board fastened together and opened
in the form of a book containing engravings of reformed
Egyptian Hieroglyphical characters: which he was inspired
to translate and the record was published in 1830 and is
called the book of Mormon.

Josiah Stowell, New England Christian Herald (November 1832)78

Josiah Stowel, being by me sworn, saith, he has been
acquainted with Smith, the prisoner, for quite a number of
years ... that prisoner told witnesses, that the Lord had told
prisoner that a golden Bible was in a certain hill; that Smith,
the prisoner, went in the night, and brought the Bible, (as
Smith said;) witness saw a corner of it; it resembled a stone
of a greenish caste; should judge it to have been about

77. William E. McLellin letter to Samuel McLelin, 4 August 1832, bhroberts.
org/records/Klao2b-j5LQvc/william_mclellin_joseph_published_the_bom
_in_1830.

78. Josiah Stowell, “Mormonism,” New England Christian Herald, 7 November
1832.
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one foot square and six inches thick; he would not let it be
seen by any one; the Lord had commanded him not; it was
unknown to Smith, that witness saw a corner of the Bible,
so called by Smith; told the witness the leaves were of gold;
there were written characters on the leaves . ..

The Evening and Morning Star (January 1833)7

These plates were generally made from the sixteenth to the
thirty second part of an inch thick (of metal) and something
like six by eight inches square, and fastened at the back with
three rings through which a rod was put to carry them, or
hang them.

Willard Chase, Mormonism Unvailed (1833)8°

After about ten days, it having been suggested that some
one had got his book, his wife went after him; he [Joseph
Smith] hired a horse, and went home in the afternoon, staid
long enough to drink one cup of tea, and then went for his
book, found it safe, took off his frock, wrapt it round it, put it
under his arm and run all the way home, a distance of about
two miles. He said he should think it would weigh sixty
pounds, and was sure it would weigh forty.

Eber D. Howe, Mormonism Unvailed (1833)8

[David Whitmer] describes the plates as being about eight
inches square, the leaves being metal of a whitish yel-
low color, and of the thickness of tin plates. The back was
secured with three small rings of the same metal, passing
through each leaf in succession; that the leaves were divided
equidistant between the back and the edge, by cutting the

79. “The Book of Mormon,” The Evening and The Morning Star 1, no. 8 (January
1833): 57, archive.org/details/EveningAndMorningStar18321834/page/n57
/mode/2up. See also bhroberts.org/records/0iSghu-044ZEi/the_evening_
and_the_morning_star_recorded_that_joseph_translated_using_the_urim_
and_thummim.

80. Willard Chase, Statement, quoted in Eber D. Howe, Mormonism Unvailed
(Painesville, OH: printed by the author, 1833), 246, archive.org/details/Mormon
ismUnvailed1834/page/n261/mode/2up.

81. Howe, Mormonism Unvailed, 16, archive.org/details/MormonismUnvailed
1834/page/n29/mode/2up.
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plates in two parts, and again united with solder, so that the
front might be opened, while the back part remained station-
ary and immovable, and was consequently a sealed book,
which would not be revealed for ages to come, and which
Smith himself was not permitted to understand. On opening
that part of the book which was not secured by seals, he dis-
covered inscribed on the aforesaid plates, divers and won-
derful characters, some large and some small, but beyond
the wisdom of man to understand without supernatural aid
this account is sometimes partly contradicted by Harris.

William Burnett, New York Weekly Messenger and Young Men’s
Advocate (April 1835)8?

Smith pretended that he had found some golden or brass
plates, like the leaves of a book, hid in a box in the earth, to
which he was directed by an Angel, in 1827, —that the writ-
ing on them was in the “Reformed Egyptian language,”—
that he was inspired to interpret the writing, or engraving,
by putting a plate in his hat, putting two smooth flat stones,
which he found in the box, in the hat, and putting his face
therein—that he could not write, but as he translated, one
Oliver Cowdery wrote it down.

Joseph Smith, Journal (1835-1836)83

He said unto me | am a messenger sent from God, be faith-
ful and keep his commandments in all things, he told me of a
sacred record which was written on plates of gold, | saw in
the vision the place where they were deposited, he said the
indians, were the literal descendants of Abraham.

82. William Burnett, “Mormonism,” New York Weekly Messenger and Young
Men’s Advocate (29 April 1835) from The Pioneer (Rock Springs, IL) 4, no.
41 (March 1835): 1, bhroberts.org/records/0iSghu-0zvsiE/william_burnett
_states_that_joseph_pretended_that_he_was_inspired_to_translate
_through_either_a_stone_in_a_hat_or_two_flat_smooth_stones.

83. Joseph Smith, Journal, 1835-1836, The Joseph Smith Papers, 24,
josephsmithpapers.org/paper-summary/journal-1835-1836/25.
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Orson Pratt, A Interesting Account of Several Remarkable Visions,
and of the Late Discovery of Ancient American Records (1840)8

These records were engraved on plates, which had the
appearance of gold. Each plate was not far from seven by
eight inches in width and length, being not quite as thick as
common tin. They were filled on both sides with engravings,
in Egyptian characters, and bound together in a volume, as
the leaves of a book, and fastened at one edge with three
rings running through the whole. This volume was something
near six inches in thickness, a part of which was sealed. The
characters or letters upon the unsealed part were small,
and beautifully engraved. The whole book exhibited many
marks of antiquity in its construction, as well as much skill in
the art of engraving. With the records was found “a curious
instrument, called by the ancients the Urim and Thummim,
which consisted of two transparent stones, clear as crystal,
setin the two rims of a bow. This was in use, in ancient times,
by persons called seers. It was an instrument, by the use of
which, they received revelation of things distant, or of things
past or future.”

Parley P. Pratt, Millennial Star (June 1840)8°

The record consisted of a large volume, in the Egyptian lan-
guage, engraven on plates of gold. The plates were each
about 7 by 8 inches in width and length, being about the
thickness of common tin. These were engravings on both
sides, and a volume of them were bound together like the
leaves of a book, and fastened at one edge with three rings
running through the whole. The volume was something near
six inches in thickness.

84. Orson Pratt, A Interesting Account of Several Remarkable Visions, and
of the Late Discovery of Ancient American Records (Edinburgh: Ballantyne
and Hughes, 1840), 12-13, josephsmithpapers.org/paper-summary/appendix
-orson-pratt-an-interesting-account-of-several-remarkable-visions-1840/12.

85. Parley P. Pratt, “Discovery of an Ancient Record in America,” Millennial Star
1,no. 2 (June 1840): 30, archive.org/details/MStarVol01/page/n31/mode/2up.
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Sally Bradford Parker (August 1838)8¢
[Original]

| have not heard but one sermon sence wee have bin in
the place and that by hyrem Smith as he wass mooving to
mesur<ia> he taried with us a litles while his dissorse wass
butifull wee wass talking about th Book of mormon which
he is ons of the witnesses he said he had but too hands and
too eyes he said he had seene the plates with his eyes and
handeled them with his hands and he saw a brest plate and
he told how it wass maid it wass fixed for the brest of a man
with a holen stomak and too pieces upon eatch side with a
hole throu them to put in a string to tye <it> on but that wass
mot so good gold as the plates for that was pure why | write
this is because thay dispute the Book so muc[h.]

[Edited]

For | have not heard but one sermon since we have been
in the place and that by Hyrum Smith. As he was moving to
Missouri he tarried with us a little while. His discourse was
beautiful. We were talking about the Book of Mormon, [of]
which he is one of the withesses. He said he had but two
hands and two eyes. He said he had seen the plates with his
eyes and handled them with his hands and he saw a breast
plate and he told how it was made. It was fixed for the breast
of a man with a hole in [the] stomach and two pieces upon
each side with a hole through them to put in a string to tie it
on, but that was not so good gold as the plates for that was
pure. Why | write this is because they dispute the book so
much.

John Corrill, A Brief History of the Church of Christ of Latter Day
Saints (1839)%

The simple story as related by others was this. Sometime in

86. Sally Bradford Parker, Letter, 26 August 1838; repr. Janiece L. Johnson,
“The Scriptures Is a Fulffilling: Sally Parker's Weave,” BYU Studies 44, no. 2
(2005): 11516, website-files-bucket.s3.us-west-2.amazonaws.com/articles/
article_pdfs/The_Scriptures_Is_a_Fulfilling.pdf.

87. John Corrill, A Brief History of the Church of Christ of Latter Day Saints
(St. Louis: printed for the author, 1839), 12, josephsmithpapers.org/paper
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A.D. 1825, as nearly as | can recollect, Smith was informed
by an angel, that there was a valuable record concealed in
the earth, and the time had now arrived for it to be brought
forth and published to the world. After being warned several
times, he went to the spot and found the record engraved on
leaves or plates of gold, fastened together by rings passing
through one edge of all the leaves, on which they would turn
as you opened them. The plates, as near as | can remember,
were said to be about six by eight inches square, and very
thin. This Book was carefully enclosed in a stone box, pro-
vided for that purpose, which Smith broke open.

Theodore Turley, History (April 1839)88

Turley said, Gentlemen, “I presume there are men here who
have heard Corrill say, Mormonism was true, Joseph Smith
was a Prophet, and inspired of God &c | now call upon you,
John Whitmer, you say Corrill is a moral and good man, do
you believe him, when he says the Book of Mormon is true,
or when it is not true, there are .. many things published
that they say is true, and again turn round and say it is false”
Whitmer asked do you hint at me? Turley replied “if the cap
fits you, wear it, all | know, you have published to the world
that an angel did present those plates to Joseph Smith”
Whitmer replied “I now say, | handled those plates, there
was fine engravings on both sides— | handled them,” and
he described how they were hung, and “they were shewn to
me by a supernatural power” he acknowledged all—Turley
asked him “why the translation is not now true,” he said “|
cannot read it, and | do not know whether it is true or not”

Joseph Smith, History (March 1842)%°

He said there was a book deposited written upon gold plates,

88.
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-saints-1839/10.

“History, 1838-1856, volume C-1 [2 November 1838-31 July 1842],” p. 913,
The Joseph Smith Papers, josephsmithpapers.org/paper-summary/history

-1838-1856-volume-c-1-2-november-1838-31-july-1842/95.

89. Joseph Smith, History, circa June 1839—circa 1841 [Draft 2], p. 5, The Joseph
Smith Papers, josephsmithpapers.org/paper-summary/history-circa-june

-1839-circa-1841-draft-2/5.
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giving an account of the former inhabitants of this continent
and the source from whence they sprang. He also said that
the fullness of the everlasting Gospel was contained in it as
delivered by the Savior to the ancient inhabitants.

William Smith, Congregational Observer (July 1841)°°

The next day he [Joseph Smith] went alone to the spot, and
by digging discovered the plates in a sort of rude stone box.
They were eight or ten inches long, less in width, about the
thickness of panes of glass; and together, made a pile about
five or six inches high. They were in a good state of preser-
vation, had the appearance of gold, and bore inscriptions in
strange characters on both sides.

Orson Hyde, Ein Ruf aus der Wiiste (1842)°'

These were engraved on uniform plates which had the
appearance of gold. Each plate was almost 7 inches wide
and almost 8 inches long and in thickness somewhat less
than common tin. They were engraven with a fine script
similar to Egyptian hieroglyphs and fastened together in the
form of a book by three rings, which were drawn through
the whole by means of small holes on the ends. The entire
book was approximately 8 inches thick and one part of it
was sealed. The characters or letters of the unsealed part
were small and artistically beautifully engraved (according
to the words of Mr. [Orson] Pratt, from whose writings | have
taken the foregoing account).

90. William Smith, Interview with James Murdock, 18 April 1841, “The Mormons
and Their Prophet,” Congregational Observer (Hartford and New Haven, CT),
2 July 1841, 1, quoted in Dan Vogel, Early Mormon Documents, vol. 1 (Salt Lake
City: Signature Books, 1996), 479, bhroberts.org/records/uthtQb-LbW7cc/

91.

smith_reports_dimensions_of_the_plates_to_murdock.

Orson Hyde, Ein Ruf aus der Wiiste (A Cry out of the Wilderness) (Frankfurt:
ImSelbstverlage des Verfassers,1842),25-26,josephsmithpapers.org/paper-
summary/orson-hyde-ein-ruf-aus-der-wste-a-cry-out-of-the-wilderness

-1842-extract-english-translation/1.
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Lucy Mack Smith, The City of the Mormons; or, Three Days at
Nauvoo (1842)%2

The angel of the Lord appeared to him fifteen years since,
and shewed him the cave where the original golden plates
of the book of Mormon were deposited. He shewed him
also the Urim and Thummim, by which he might under-
stand the meaning of the inscriptions on the plates, and he
shewed him the golden breastplate of the high priesthood.
My son received these precious gifts, he interpreted the
holy record, and now the believers in that revelation are
more than a hundred thousand in number. | have myself
seen and handled the golden plates; they are about eight
inches long, and six wide; some of them are sealed together
and are not to be opened, and some of them are loose.
They are all connected by a ring which passes through a
hole at the end of each plate, and are covered with letters
beautifully engraved. | have seen and felt also the Urim and
Thummim. They resemble two large bright diamonds set in
a bow like a pair of spectacles. My son puts these over his
eyes when he reads unknown languages, and they enable
him to interpret them in English. | have likewise carried in my
hands the sacred breastplate. It is composed of pure gold,
and is made to fit the breast very exactly.

Joseph Smith, Times and Seasons (March 1842)%3

These records were engraven on plates which had the
appearance of gold. Each plate was six inches wide and
eight inches long and not quite so thick as common tin.
They were filled with engravings in Egyptian characters and
bound together in a volume, as the leaves of a book with
three rings running through the whole. The volume was
something near six inches in thickness, a part of which was
sealed. The characters on the unsealed part were small,
and beautifully engraved. The whole book exhibited many

92. Henry Caswall, The City of the Mormons; or, Three Days at Nauvoo
(London:J.G.F.&J.Rivington,1842),26—27,archive.org/details/cityofmormons
ortO1casw/page/26/mode/2up.

93. Joseph Smith, “Church History,” Times and Seasons 3, no. 9 (1 March 1842):
707, archive.org/details/ TimesAndSeasonsVol3/page/n201/mode/2up.
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marks of antiquity in its construction and much skill in the art
of engraving.

W. I. Appleby, A Dissertation of Nebuchadnezzar’s Dream (1844)%

Mr. Smith having been shown in the Vision the place where
the Record was deposited; accordingly the next morn-
ing, 23d day of September, A. D. 1823, visited the place,
and from that time he received more and more information
concerning what he had to do until the year 1827, when he
obtained the Recods [sic]. A hole of sufficient depth had
been dug, and a flat stone laid in the bottom; then there were
four set erect at the outer edges of the bottom stone, joined
together with some kind of cement, so as to form a Box. On
the bottom stone was laid a Shield or Breastplate, from that
arose three pillars made of cement. On the top of these pil-
lars laid the Record, together with the “Urim and Thummim,”
the whole not to extend quite even with the top of the side
stones. Over the whole was placed a crowning stone, a
small part of which was visible, when he first visited the spot.
Each plate was about six by eight inches, and as thick as
common tin, and on each side beautifully engraved, and
filled with black cement, the whole being about six inches in
thickness, and put together with three rings, running through
the whole, a part of which was sealed. The unsealed part
has been translated; and contains the Book of Mormon;
and living witnesses, who saw the plates and hefted them
have borne testimony to the same. In the year 1830, after
the Book was translated and published, the Angel of God
according to promise conferred the Holy Priesthood upon
Mr. Smith, and gave unto him commandments to Baptize
with water in the name of Jesus, and build up the Church
of Christ; which accordingly was organized April 6th, A. D.
1830, with six members.

Reuben Miller, Journal (October 1848)°%°
Friends and brethren my name is Cowdrey, Oliver Cowdrey,

94. W. |. Appleby, A Dissertation of Nebuchadnezzar’'s Dream (Philadelphia:
Brown, Bicking & Guilbert, 1844), 23,
95. Reuben Miller, Journal, 21 October 1848, bhroberts.org/records/nvGFgb
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In the early history of this church | stood Identified with her.
And [was] one in her councils. . . . | wrote with my own pen
the intire book of mormon (Save a few pages) as it fell from
the Lips of the prophet [Joseph Smith]. As he translated <it>
by the gift and power of god, By [the] means of the urum and
thummim, or as it is called by that book holy Interperters. |
beheld with my eyes. And handled with my hands the
gold plates from which it was translated. | also beheld the
Interperters. That book is true. Sidney Rigdon did not write
it. Mr [Solomon] Spaulding did not write it. | wrote it myself as
it fell from the Lips of the prophet.

Orson Pratt, Deseret News (July 1856)°¢

About two-thirds were sealed up, and Joseph was com-
manded not to break the seal; that part of the record was hid
up. The plates which were sealed contained an account of
those things shewn unto the brother of Jared.

Orson Pratt, Journal of Discourses (January 1859)*”

Eight other witnesses testify that Joseph Smith showed
them the plates, and that they saw the engravings upon
them, and that they had the appearance of ancient work and
curious workmanship. They describe these plates as being
about the thickness of common tin, about eight inches in
length, and from six to seven in breadth. Upon each side of
the leaves of these plates there were fine engravings, which
were stained with a black, hard stain, so as to make the let-
ters more legible and easier to be read. Through the back of
the plates were three rings, which held them together, and
through which a rod might easily be passed, serving as a
greater convenience for carrying them; the construction
and form of the plates being similar to the gold, brass, and
lead plates of the ancient Jews in Palestine.

-0jnX7U/cowdery_reaffirms_his_testimony_at_council_meeting_saw_and_
handled_the_plates.

96. Orson Pratt, Deseret News, 23 July 1856, 154, contentdm.lib.byu.edu/digital
/collection/desnews1/id/4761.

97. Orson Pratt, “Evidences of the Bible and Book of Mormon Compared,” 2
January 1859, Journal of Discourses, 7: 30-31, archive.org/details/JoDVO7
/page/n37/mode/2up.
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Martin Harris, Tiffany’s Monthly (August 1859)%

‘Joseph did not dig for these plates. They were placed in this
way: four stones were set up and covered with a flat stone,
oval on the upper side and flat on the bottom. Beneath this
was a little platform upon which the plates were laid; and
the two stones set in a bow of silver by means of which the
plates were translated were found underneath the plates.

“These were seven inches wide by eight inches in length,
and were of the thickness of plates of tin; and when piled
one above the other, they were altogether about four inches
thick; and they were put together on the back by three silver
rings, so that they would open like a book.

“The two stones set in a bow of silver were about two
inches in diameter, perfectly round, and about five-eighths
of an inch thick at the centre; but not so thick at the edges
where they came into the bow. They were joined by a round
bar of silver, about three-eighths of an inch in diameter, and
about four inches long, which, with the two stones, would
make eight inches.

“The stones were white, like polished marble, with a few
gray streaks. | never dared to look into them by placing them
in the hat, because Moses said that ‘no man could see God
and live, and we could see anything we wished by looking
into them; and | could not keep the desire to see God out of
my mind. And beside, we had a command to let no man look
into them, except by the command of God, lest he should
‘look aught and perish.

“These plates were usually kept in a cherry box made for
that purpose, in the possession of Joseph and myself. The
plates were kept from the sight of the world, and no one,
save Oliver Cowdrey, myself, Joseph Smith, jr., and David
Whitmer, ever saw them. Before the Lord showed the plates
to me, Joseph wished me to see them. But | refused, unless
the Lord should do it. At one time, before the Lord showed
them to me, Joseph said | should see them. | asked him, why
he would break the commands of the Lord! He said, you

98. Joel Tiffany, “Mormonism—No Il,” Tiffany’s Monthly 5, no. 4, August 1859, 165—
66, bhroberts.org/records/uthtQb-0tRGmL/harris_says_the_plates_were
_7x8_inches.
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have done so much | am afraid you will not believe unless
you see them. | replied, Joseph, | know all about it. The Lord
has showed to me ten times more about it than you know.
“— Here we inquired of Mr. Harris — How did the Lord show
you these things! He replied, “l am forbidden to say anything
how the Lord showed them to me, except that by the power
of God | have seen them.”

Mr. Harris continues: “I hefted the plates many times, and
should think they weighed forty or fifty pounds.

Martin Harris, Tiffany’s Monthly (August 1859)°°

“While at Mr. Smith’s | hefted the plates, and | knew from
the heft that they were lead or gold, and | knew that Joseph
had not credit enough to buy so much lead. | left Mr. Smith’s
about eleven o'clock and went home. | retired to my bed-
room and prayed God to show me concerning these things,
and | covenanted that if it was his work and he would show
me so, | would put forth my best ability to bring it before the
world. He then showed me that it was his work, and that it
was designed to bring in the fullness of his gospel to the
gentiles to fulfill his word, that the first shall be last and the
last first. He showed this to me by the still small voice spoken
in the soul. Then | was satisfied that it was the Lord’s work,
and | was under a covenant to bring it forth.

David B. Dille, Millennial Star (August 1859)'°

| then addressed Mr. Harris relative to his once high and
exalted station in the Church, and his then fallen and afflicted
condition. | afterwards put the following question to Mr.
Harris, to which he severally replied with the greatest cheer-
fulness: — ‘What do you think of the Book of Mormon? Is it
a divine record?’

Mr. Harris replied and said—'l was the right-hand man
of Joseph Smith, and | know that he was a Prophet of God.

99. Tiffany, “Mormonism—No I, 16970, bhroberts.org/records/agkRxb-0tRG
mL/harris_says_the_plates_weighed_40_50_pounds.

100. David B. Dille, 15 September 1853 statement, “Additional Testimony of
Martin Harris (One of the Three Witnesses) to the Coming Forth of the Book of
Mormon,” Millennial Star 21, no. 34 (20 August 1859), 545, archive.org/details
/MStarVol21/page/n559/mode/2up.
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| know the Book of Mormon is true.” Then smiting his fist on
the table, he said —'And you know that | know that it is true.
| know that the plates have been translated by the gift and
power of God, for his voice declared it unto us; therefore |
know of a surety that the work is true. For, continued Mr.
Harris, ‘did | not at one time hold the plates on my knee an
hour-and-a-half, whilst in conversation with Joseph, when
we went to bury them in the woods, that the enemy might
not obtain them? Yes, | did. And as many of the plates as
Joseph Smith translated | handled with my hands, plate after
plate. Then describing their dimensions, he pointed with one
of the fingers of his left hand to the back of his right hand and
said, ‘I should think they were so long, or about eight inches,
and about so thick, or about four inches; and each of the
plates was thicker than the thickest tin’

Fayette Lapham, Report of an Interview with Joseph Smith Sr.
(1870)™"

In answer to our question, as to what it was that Joseph had
thus obtained, [Joseph Smith Sr] said it consisted of a set
of gold plates, about six inches wide, and nine or ten inches
long. They were in the form of a book, half an inch thick, but
were not bound at the back, like our books, but were held
together by several gold rings, in such a way that the plates
could be opened similar to a book.

Martin Harris, Daily lowa State Register (August 1870)"2

A few days since we acknowledged a call at our sanctum,
from Martin Harris, who was on his way from Ohio to take up

101. Fayette Lapham, “Report of an Interview with Joseph Smith Sr.,” 1870; repr.
Larry E. Morris, ed., A Documentary History of the Book of Mormon (New York:
Oxford University Press, 2019), 439, bhroberts.org/records/uthtQb-g4wDCc
/lapham_reports_that_smith_sr_gave_dimensions_of_plates_at_6x9_10_

102. Martin Harris “A Witness to the Book of Mormon,” Daily lowa State Register
(Des Moines), 28 August 1870, 1, bhroberts.org/records/HcTowb-hNauCc
/newspaper_report_of_a_public_discourse_by_martin_harris_who_is
_reported_to_have_publicly_reaffirmed_his_testimony_in_the_book_of

inches.

_mormon.



Coates, “Approach to Modeling All Possible Golden Plates” = 59

his residence at Salt lake City, to spend the remainder of his
days with the “chosen people.” ...

In September, 1828, as the story goes, Joseph Smith,
directed by an angel, proceeded to a spot about 4 miles
from Palmyra, New York, and upon the point of a hill, extend-
ing northward, dug up a very solid stone chest within which
were the tablets of gold, inscribed with the characters which
no man could read. Joseph Smith was the first to handle the
tablets, and Martin Harris, one of the appointed witnesses,
the second. Mr. Harris describes the plates as being of thin
leaves of gold, measuring seven by eight inches, and weigh-
ing altogether, from forty to sixty Ibs. There was also found
in the chest, the urim and thummim, by means of which the
writing upon the plates was translated, but not until after the
most learned men had exhausted their knowledge of letters
in the vain effort to decipher the characters.

Ole A. Jensen, Testimony of Martin Harris (July 1875)'°3

The Prophet and Oliver Cowdery, David Whitmer and myself
went into a little grove to pray, to obtain a promise that we
should behold it with our own eyes. That we could testify
to the world We prayed two or three times, and at length
the angel stood befor Oliver and David, and showed them
the plates, But, Behold | had gone myself to pray and in my
desperation | asked the Prophet to kneel down with me, and
pray for me, that | may see the plates. and we did so and
immediately the angel stood before me and said ‘look’” and
when | glanced at him | fell, But | stood on my feet and saw
the angel turn the golden leaves over, and | said “it is enough,
my Lord and my God! Then | heard the voice of God say the
book s true, and translated correctly. He then turned himself
as though he had no more to say; and we made ready to go.

Chenango Union (April 1877)"4
The Binghamton Republican publishes some personal

103. Ole A. Jensen, “Testimony of Martin Harris,” 2, bhroberts.org/records
/HcTowb-DOSXLb/ole_a_jensen_interviews_martin_harris_who_reaffirms
_his_experience_as_a_bom_witness.

104. “Early Days of Mormonism,” Chenango Union (Norwich, NY), 12 April 1877,



60 - Interpreter 66 (2025)

recollections of Mrs. Doolittle, a lady seventy-five years
old, who is now visiting with her son-in-law, Chief of Police
Johnson of that city. She was personally acquainted with
the first wife of Joseph Smith, the Mormon prophet, Miss
Emma Hale, whom he married near Susquehanna, Pa.

From her statement it appears that Joe came to the
neighborhood of Susquehanna to dig for gold, and made
several excavations for that purpose, but it never was known
that his labors in that direction were rewarded. While thus
employed he became acquainted with Miss Hale, whose
parents opposed the proposed marriage, and the young
people eloped to Windsor, where they were married.

They returned and settled down upon a farm adjoining
the lands of Mr. Hale and Mr. McKune. There was already a
small house upon the farm, a story and a half frame building,
and Joe put on a small addition. The farm and the house
is now the property of Benjamin McKune, a grand-son of
Joseph McKune. This same McKune farm is again becom-
ing somewhat famous in consequence of preparations to
bore into it for oil a short distance from the prophet’s first
domicile.

While Joe was upon his farm he had the Mormon Bible.
Whether he professed to find it before or after marriage Mrs.
Doolittle does not remember. Her grandfather was once
privileged to take in his hands a pillowcase in which the sup-
posed saintly treasure was wrapped, and to feel through the
cloth that it had leaves. From the size and the weight of the
book, Mr. McKune supposed that in dimensions it closely
resembled an ordinary Bible in the print of those days.

Edward Stevenson, Journal (December 1877)5

The next Morning Davids Mother Saw the Person at the
Shed and he took the Plates from A Box & Showed them to
her She Said that they Were fastened with Rings thus D he

quoted in Morris, Documentary History of the Book of Mormon, 265-66,
bhroberts.org/records/uthtQb-oNKbxb/bm_gives_dimensions_of_plates
_as_that_of_an_ordinary_bible.

105. Edward Stevenson, Journal, 23 December 1877, bhroberts.org/records/
HcTowb-sZm3cb/edward_stevenson_records_meeting_with_david
_whitmer_who_reaffirmed_his_testimony_of_the_book_of_mormon.
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turned the leaves over this was a Sattisfaction to her. She
Died in the room ware Wee visited Sitting up in her chair
without a Strugle.

John Whitmer, The Saints’ Herald (February 1878)1°°

Mr. Whitmer is considered a truthful, honest and law abiding
citizen by this community, and consequently, his appoint-
ment [to preach] drew out a large audience. Mr. Whitmer
stated that he had often handled the identical golden plates
which Mr. Smith received from the angel, he said it was of
pure gold, part of the book was sealed up solid, the other
part was open and it was this part which was translated, and
is termed to-day the Mormon Bible.

John Whitmer, Deseret News (August 1878)"

The following letter contains several items that will prove
interesting to the Latter-day Saints. We publish it without
knowing anything personally of the incidents related by the
writer. The testimony of John Whitmer, however, is prefixed
to the Book of Mormon in connection with that of the other
witnesses, and remains unimpeached and unimpeachable.

Ovid City, Idaho,
July 31,1878
Editors of the Deseret News:

| received, to-day, a letter from Miss Sarah Whitmer, at Far
West, Missouri, in which she informs me about the death of
her father, John Whitmer, Esq., one of the eight witnesses
to the plates from which the Book of Mormon is translated.
She writes:

... So far from Sarah Whitmer’s letter. | visited this last
one of the eight witnesses in April this year, at his fine resi-
dence at Far West. On John’s farm is located the founda-
tion of Far West Temple, and the cornerstone is laid of gray
sandstone. A short distance from John Whitmer’s residence

106. Funn, ‘John Whitmer, Discourse,” 57.

107. P. Wilhelm Poulson, Letter, 31 July 1878; repr. “Correspondence. Death
of John Whitmer. Testimony to the Book of Mormon,” Deseret News, 14
August 1878, 2, bhroberts.org/records/uthtQb-0OEchli/poulson_reports
_john_whitmers_final_testimony_of_the_bom.
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we discover the house in which the Prophet Joseph Smith
dwelt with his family, and in the adjoining county is the beau-
tiful valley, Adam-ondi-Ahman. John Whitmer received me
as a dear father would receive a son, and answered readily
all my questions. | said: | am aware that your name is affixed
to the testimony in the Book of Mormon, that you saw the
plates? He — It is so, and that testimony is true. | —did you
handle the plates with your hands? He —1 did so! [—Then
they were a material substance? He —Yes, as material as
anything can be. |—Were they heavy to lift? He —Yes, and
as you know gold is a heavy metal, they were very heavy.
| —How big were the leaves? He — So far as | recollect, 8
by 6 or 7 inches.|— Were the leaves thick? He —Yes, just so
thick, that characters could be engraven on both sides. | —
How were the leaves joined together? He — In three rings,
each one in the shape of a D with the straight line towards
the center. |—In what place did you see the plates? He —
In Joseph Smith’s house; he had them there. | —Did you
see them covered with a cloth? He — No. He handed them
uncovered into our hands, and we turned the leaves suffi-
cient to satisfy us. |—Were you all eight witnesses present
at the same time? He — No. At that time Joseph showed the
plates to us, we were four persons, present in the room, and
at another time he showed them to four persons more.

David Whitmer, Deseret Evening News (August 1878)1%¢

| — Did the angel turn all the leaves before you as you looked
onit?

He — No, not all, only that part of the book which was not
sealed, and what there was sealed appeared as solid to my
view as wood.

| — How many of the plates were sealed?

He — About half of the book was sealed. Those leaves which
were not sealed, about the half of the first part of the book,

108. P. Wilhelm Poulson to Editor, 13 August 1878, Deseret Evening News (Salt
Lake City), 16 August 1878, repr. “David Whitmer Interview with P. Wilhelm
Poulson, circa April 1878,” quoted in Dan Vogel, Early Mormon Documents,
vol. 5 (Salt Lake City: Signature Books, 2003), 38, archive.org/details
/volume-5_202011/page/37/mode/2up.
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were numerous, and the angel turned them over before our
eyes. There is yet to be given a translation about Jared’s
people’s doings and of Nephi, and many other records and
books, which all has to be done, when the time comes.

| — How large were the plates?

He — About eight inches wide and six or seven inches long,
as they appeared a little wider than long, and three rings
kept the plates together; one above, one in the middle, and
one below, so the angel could turn every leaf entirely over.
The thickness was about of a common sheet of tin used by
tinsmiths.

| — How did the engravings look?

He — There were characters. We copied some, and if you
visit my brother John, one of the Eight Witnesses, who wrote
for Joseph, John can show you some of the old manuscript
which he borrowed from me. | must have it returned to me
again, as it belongs to the Church, in connection with other
records.

Emma Smith, The Saints’ Herald (October 1879)'°

Q. Are you sure that he had the plates at the time you were
writing for him?

A. The plates often lay on the table without any attempt at
concealment, wrapped in a small linen table cloth, which |
had given him to fold them in. | once felt of the plates, as they
thus lay on the table, tracing their outline and shape. They
seemed to be pliable like thick paper, and would rustle with
ametallic sound when the edges were moved by the thumb,
as one does sometimes thumb the edges of a book.

David Whitmer, Kansas City Journal (July 1881)"
“Did you see the angel?”

109. “Last Testimony of Sister Emma,” The Saints’ Herald 26, no. 19 (1 October
1879), 290, bhroberts.org/records/0iSghu-Ay1Ggc/emma_in_the_saint
_herald_rlds_joseph_translated_the_book_of_mormon_with_his_head
_in_a_hat.

110. David Whitmer, Interview, Kansas City Journal, 5 June 1881; repr.
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“Yes, he stood before us. Our testimony as recorded in the
Book of Mormon is absolutely true, just as it is written there.”

“Can you describe the plates?”

“They appeared to be of gold, about six by nine inches in
size, about as thick as parchment, a great many in num-
ber, and bound together like the leaves of a book by mas-
sive rings passing through the back edges. The engravings
upon them were very plain and of very curious appearance.
Smith made fac similes of some of the plates and sent them
by Martin Harris to Professors Anthon and Mitchell, of New
York City, for examination. They pronounced the characters
reformed Egyptian, but were unable to read them.”

William Smith, William Smith on Mormonism (1883)™

In consequence of [Joseph Smith’s] vision, and his having
the golden plates and refusing to show them, a great per-
secution arose against the whole family, and he was com-
pelled to remove into Pennsylvania with the plates, where
he translated them by means of the Urim and Thummim,
(which he obtained with the plates), and the power of God.
The manner in which this was done was by looking into the
Urim and Thummim, which was placed in a hat to exclude
the light, (the plates lying near by covered up), and read-
ing off the translation, which appeared in the stone by the
power of God. He was engaged in this business as he had
opportunity for about two years and a half. In the winter of
1829 and thirty, the Book of Mormon, which is the translation
of part of the plates he obtained, was published. He then
showed the plates to my father and my brothers Hyrum and
Samuel, who were witnesses to the truth of the book which
was translated from them. | was permitted to lift them as they
laid in a pillow-case; but not to see them, as it was contrary
to the commands he had received. They weighed about
sixty pounds according to the best of my judgment.

“Mormonism,” Millennial Star 43,n0.28 (11July1881), 437, catalog.churchofjesus
christ.org/assets/a862fa98-dled-4687-bb6b-bd6da3ebf9d0/0/4.

M. William Smith, William Smith on Mormonism (Lamoni, IA: Herald House,
1883), 11-12, archive.org/details/wiliamsmithonmo00smit/page/10/mode/2up.
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William Smith, The Saints’ Herald (October 1884)"2

The time to receive the plates came at last. When Joseph
received them, he came in and said: “Father, | have got the
plates.” All believed it was true, father, mother, brothers and
sisters. You can tell what a child is. Parents know whether
their children are truthful or not. The proof of the pudding is
not in chewing the string, but in eating the pudding. Father
knew his child was telling the truth. When the plates were
brought in they were wrapped up in a tow frock. My father
then put them into a pillow case. Father said, “What, Joseph,
can we not see them?” “No. | was disobedient the first time,
but | intend to be faithful this time; for | was forbidden to
show them until they are translated, but you can feel them.”
We handled them and could tell what they were. They were
not quite as large as this Bible. Could tell whether they were
round or square. Could raise the leaves this way (raising a
few leaves of the Bible before him). One could easily tell that
they were not a stone, hewn out to deceive, or even a block
of wood. Being a mixture of gold and copper, they were
much heavier than stone, and very much heavier than wood.

... When Joseph received the plates he also received
the Urim and Thummim, which he would place in a hat to
exclude all light, and with the plates by his side he translated
the characters, which were cut into the plates with some
sharp instrument, into English. . ..

A gentleman in the congregation asked,

“Where are these plates?”

Ans.—"They were delivered to the angel again.”

Ques.—"How much did they weigh?”

Ans.—"As near as | could tell, about sixty pounds.”

Lorenzo Saunders, The True Origin of the Book of Mormon
(January 1885)"

Mister Gregg

112. William B. Smith, “Old Soldier’s Testimony,” 643-44.

113. Lorenzo Saunders, Letter to Thomas Gregg, 28 January 1885, repr. Charles
Augustus Shook, The True Origin of the Book of Mormon (Cincinnati: Standard
Publishing, 1914), 134-35, archive.org/details/thetrueoriginoftOO0shoouoft
/page/134/mode/2up.
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Dear Sir. | received your note ready at hand and will try
(to) answer the best | can and give all the information | can
as respecting Mormonism and the first origin. As respect-
ing Oliver Cowdery, he came from Kirtland in the summer
of 1826 and was about there until fall and took a school in
the district where the Smiths lived and the next summer he
was missing and | didn’t see him until fall and he came back
and took our schoolin the district where we lived and taught
about a week and went to the schoolboard and wanted the
board to let him off and they did and he went to Smith and
went to writing the Book of Mormon and wrote all winter. . ..

He had an old glass box with a tile (spelling doubtful,
C.A.S)init, about 7x8 inches, and that was the gold plates
and Martin Harris didn't know a gold plate from a brick at
this time.

Chicago Tribune (January 1888)"

ltwas during the early part of June, 1829, that David [Whitmer]
first heard that a young man named Joseph Smith had found
an exceedingly valuable golden treasure in the northern
part of the county. In company with his brother-in-law, Oliver
Cowdery, young Whitmer set out to ascertain the truth or
falsity of the story. Smith, who was at that time living with his
father on a farm near Manchester, was indisposed at first
to exhibit his treasure, but was finally persuaded to do so.
The treasure consisted of a number of golden plates about
eightincheslong, seveninches wide, and of the thickness of
ordinary sheet tine. They were bound together in the shape
of a book by three gold rings. A large portion of the leaves
were to securely bound together that it was impossible to
separate them, but upon the loose leaves were engraved
hieroglyphics which were unintelligible to any person who
had seen them. With the tablets was an immense pair of
spectacles set in a silver bow. Smith announced that he
had been commanded to translate the characters upon the
plates as soon as possible, and stated further that the work

114. “An Old Mormon’s Closing Hours,” Chicago Tribune (24 January 1888),
repr. “David Whitmer Dead,” The Saints’Herald 35, no. 5 (4 February 1888), 67,
catalog.churchofjesuschrist.org/assets/4ab60421-c712-469b-8c98-a765
d4db4600/0/2.
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must be done in the presence of three witnesses, Smith, his
wife, Cowdery, and Whitmer then proceeded to the house of
Whitmer’s father, where the work of translation was carried
out, Smith reading the characters by means of the magic
spectacles, Cowdery, Christian Whitmer, a brother of David,
and Smith’s wife acting as amanuenses.

J. W. Peterson, Zion’s Ensign (January 1894)"®

Bro. Briggs then handed me a pencil and asked Bro. Smith
if he ever saw the plates his brother had had, from which the
Book of Mormon was translated.

He replied, “I did not see them uncovered but | handled
them and hefted them while wrapped in a tow frock and
judged them to have weighed about sixty pounds. | could
tell they were places of some kind and that they were fas-
tened together by rings running through the back. Their size
was as described in mother’s history.”

Herbert. S. Salisbury (June 1945)"

Catherine Smith Salisbury, told me she was present at home
when her brother, Joseph Smith, came in near exhausted,
carrying the package of gold plates from which the Book
of Mormon was translated. He was carrying the package
clasped to his side with his left hand and arm, and his right
hand was badly bruised from knocking down at least three
men who had leaped at him from behind bushes or fences
as he ran until out of breath. She said he entered the house
running and threw himself on a couch panting from his
extraordinary exertion.

She told me Joseph allowed her to “heft” the package
but not to see the gold plates, as the angel had forbidden
him to show at that period. She said they were very heavy.

115. J. W. Peterson, “Wm. B. Smith’s Last Statement,” Zion’s Ensign 5, no. 3 (13
January 1894), 6, catalog.churchofjesuschrist.org/assets/b1ab0810-4723
-4d54-ac00-2f95725217af/0/5.

116. Herbert. S. Salisbury, “Things the Prophet’s Sister Told me,” 30 June 1945,
p.[1]; typescript, bhroberts.org/records/agkRxb-Uzba7b/salisbury_describes
_the_plates_as_very_heavy.
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Herbert S. Salisbury, The Messenger (October 1954)"

Catherine Smith Salisbury then told me that while dusting up
the room where the Prophet had his study she saw a pack-
age on the table containing the gold plates on which was
engraved the story of the Book of Mormon. She said she
hefted those plates and found them very heavy like gold and
also rippled her fingers up the edge of the plates and felt
that they were separate metal plates and heard the tinkle of
sound that they made.

Appendix I: Study Limitations

While this paper presents a comprehensive mathematical model for
analyzing the possible configurations of the golden plates, there are,
at least, the following limitations of the analysis to be considered:

= Character Count Approximation: The character count of
the Book of Mormon used in calculations is only approxi-
mate. A more precise count could potentially affect the
results, particularly in cases where the calculated configu-
rations are near the boundaries of validity.

= Translation Density Variability: The translation densities
for Spanish and Chinese were calculated using only the King
James Version of Genesis, relying on the Latter-day Saint
translation. Similarly, the translation density for Hebrew was
based on the Masoretic text and the Latter-day Saint King
James Version. Other source texts and translations may
yield slightly different densities for these languages, which
could impact the overall results.

= Limited Hieratic and Demotic Samples: The Hieratic text
used to calculate the translation density is from the nine-
teenth dynasty, approximately 600 years before Nephi
began to engrave the plates. Additionally, the sample size is
relatively small. Other forms of Hieratic from different dynas-
ties may vyield different results. Similarly, the Demotic text
used for calculation is from the Ptolemaic era and is a rela-
tively small sample, and the character count is an approxi-
mation based on sampling. A more precise character count

117. Herbert S. Salisbury, “The Prophet’s Sister Testifies She Lifted the B. of
M. Plates,” The Messenger (Berkeley, CA), October 1954; cited in Morris,
Documentary History of the Book of Mormon, 526.
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and/or a larger body of Demotic source texts may yield dif-
ferent results.

= Numerical Precision: The calculations rely on code with
varying levels of numerical precision depending on the spe-
cific calculation. Rounding errors may lead to slightly differ-
ent results, particularly in edge cases.

» Subjectivity in Historical Interpretation: Interpreting
historical statements about the plates is inherently subjec-
tive, and different interpretations may lead to different con-
straints, which would, in turn, lead to different results. The
model’s outcomes are sensitive to these interpretations.

» Simplification of Character Size: The calculation aver-
ages the square size of reformed Egyptian characters,
which is a simplification of what is normally a complicated
function of spacing, leading, and kerning. In hand-written
(or engraved) text, these factors are scribe-dependent and
may vary considerably.

= Exclusion of Ring Bindings: The calculations of weight and
surface area available to text excludes the consideration of
the three binding rings, which are fastened through holes in
the plates, that are described in the documentary record.
This exclusion will result in a slight overestimation of surface
area and a slight underestimation of weight.

= Arbitrary Margin Constant: The margin of 0.0625" usedin
calculations is an arbitrary constant. Applying different mar-
gins to the calculation will lead to different results, potentially
affecting the number of valid configurations.

» Fixed Silver Content: The calculation fixes the amount of
silver at 10% of the amount of gold in the alloy. While this
simplification assumes the coloring of the plates, it does not
represent all possible alloy compositions.

= Limited Consideration of Plate Surface Irregularities:
The void between plates is modeled using experimental
data from copper discs, which may differ from the surface
characteristics of the actual plates.

These limitations suggest that while the model provides valu-
able insights into the possible configurations of the golden plates,
the results should be interpreted with caution. Future research could
address these limitations by refining the input data, improving the
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precision of calculations, and considering a wider range of historical

interpretations.
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