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Guitar Stringing in Late Nineteenth-Century
North America: the Emergence of Steel*

NicHOLAS PyALL

usical pitch in America throughout the nineteenth century fol-

lowed European trends, which varied considerably. It is likely that
European guitars made in the first quarter of the nineteenth century
were designed to be tuned to a pitch of about =435 Hz, and although
this may have been decreed as a standard in France in 1859, pitch con-
tinued to rise. In an attempt to curb this trend, the Walcker Orgelbau
Great Organ for the Boston Music Hall, Massachusetts, was tuned to
a’=435 Hz when erected in 1863. Only a few years later, a second
‘Walcker was installed in the First Church of Boston, also tuned to French
pitch. Despite the introduction of this pitch standard into Boston’s public
schools, instruments used by both American and foreign touring orches-
tras, opera troupes, and musical organizations remained high.! Tuning
to a higher pitch, together with developments in the production of steel
leading to its use as a stringing material for the guitar, resulted in greater
stresses exerted on the instrument that required innovations in guitar
design to withstand the new stresses. By examining the types of strings of-
fered in North American musical merchandise catalogs and their repre-
sentation in periodicals of the Banjo-Mandolin-Guitar movement, the
gradual emergence of steel as a string material can be traced, which, in
turn, generated contemporaneous patent applications for bridges and
tailpieces that indicate rising string tension.

String Manufacture in Mid-Nineteenth-Century North America

The first six-single-string guitars in North America were brought there
from Europe at the beginning of the nineteenth century. Evidence of
European guitar strings, such as those associated with the Shelley guitar

#The initial research for this article was undertaken during a three-month resi-
dency at the Library of Congress on an Arts and Humanities Research Council
(AHRC) Kluge scholarship.

1. Charles R. Cross, “Historical Notes Relating to Musical Pitch in the United
States,” Proceedings of the American Academy of Arts and Sciences 35, no. 22 (1900), 453~
455.
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(ca. 1822) in the Bodleian Library in Oxford and with a guitar made by
Pons (1812), owned by Giuliani and deposited in a Coutt’s Bank vault in
1816,2 indicates that plain gut trebles and silk-core basses overwound
with a fine metal, usually copper, were normal on the six-string guitar.
Pasquale Vinaccia is credited with first using steel for the first and sec-
ond courses of the Neapolitan mandolin in ca.1835.4 While the stress of
a 13-inch (330 mm) mandolin string tuned to e” is equal to that of a gui-
tar string of double the length an octave lower, meaning the guitar theo-
retically could have been stung with steel at that date, there is no evi-
dence of this in Europe or America. Likewise, there is no evidence of
the widespread use of the mandolin in America before the debut of the
Spanish Students in 1880.5 However, it does appear that steel was a com-
ponent in guitar string manufacture there before then.

2. Paul Pleijsier, “Found: A Giuliani Guitar, Kept in a London Bank Vault since
1816,” Soundboard 29 (2001-2002); Pleijsier, Gary Southwell, and photographer Klaas
Fopma examined the guitar on February 2, 1998 at Coutts & Co., London, with the
company archivist, Tracey Earl. In 1990, Earl had published the story of the former
owner, Christopher de Monte, in Coutts’s house journal, The Three Crowns, reconstruct-
ing his biography from letters and diaries. Pleijsier published shorter versions of the
Soundboard article in German in Gitarre & Laule, vol. 21, nos. 4 & 5 (1999).

3. Whereas previously the strings of the four- and five-course guitar were plain gut,
allowing a lowest pitch of g and d respectively, covered string technology enabled the
addition of a sixth string, tuned to . Although pre-nineteenth-century lutes had plain
gut strings tuned to lower pitches than nineteenth-century guitars, this was achieved by
using highly twisted gut. However, the elasticity of this form of string decreases, becom-
ing stiffer as it is made thicker. The lowest pitch at which a plain gut guitar string, of a
low to moderate twist can give an acceptably harmonic tone is around g (the pitch of
the third string on the guitar). If the mass is increased by using thicker gut in order to
allow the pitch of the string to be lowered, the tone quality is progressively compro-
mised by increased inharmonicity. Because of this, the normal practice in guitar string-
ing from the late eighteenth century onwards was, from at least the fourth string down-
wards, to over-wind a core of gut (or silk) with a thin, flexible metal wire (usually
copper, which was often silver-plated), in order to add mass without appreciably in-
creasing stiffness. In this way, unacceptably increased inharmonicity at the lower
pitches was avoided. The use of such an overwound string was an option for the third
string also, with the advantage of lesser inharmonicity than with plain gut. As, on the
other hand, the plain gut strings of the nineteenth-century guitar were tuned to a
higher tension; this was accomplished by making them from a lower twist of gut.

4. James Tyler and Paul Sparks, The Guitar and Its Music: From the Renaissance to
the Classical IEva (Oxford: Oxford University Press, 2002); Konrad Wolki, History of the
Mandolin: The Instrument, Its Exponents, and Iis Literature, from the Seventeenth until the
Early Twentieth Century (Arlington, VA: Plucked String, 1984).

5. Jeffrey Noonan, The Guitar in America: Viclorian Era lo Jazz Age (Jackson: Univer-
sity Press of Mississippi, 2008); Paul Ruppa, The Mandolin in America after 1880 and the
History of Mandolin Orchestras in Milwaulkee, Wisconsin. (Milwaukee: The University of
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Although an ad placed by Cooper’s Music Store for violin and guitar
strings from Naples appears in the American newspaper The National
Intelligencer on January 31, 1817, it is from the 1850s that American news-
paper advertising provides more frequent evidence of guitar string sales.
However, around the mid 1830s, Ira Johnson White, one of two re-
spected violinmaking brothers in Boston, was reported to have possessed
a string winding machine, and to be the first there making wound violin
strings.® Even though these are violin and not guitar strings, the broth-
ers’ activity demonstrates the emergence of covered string making in
America before the mid-nineteenth century, alongside the importation
of European strings.

Philip Gura’s examination of the accounts and business records of
James Ashborn’s Connecticut guitar factory shows that in 1851 the three
lower strings of the guitar, made of a silk core over-wound with silvered
metal, were manufactured in-house.” For two decades from the late
1840s, Ashborn and Hungerford were the largest producers of parlor
guitars in America.® At first the strings supplied with their instruments
were purchased from Firth, Pond & Co. or William Hall & Son, but in
1851 Ashborn and Hungerford started producing them in-house, ini-
tially for their own use and subsequently, in 1852, supplying to others—
including Hall, eventually. This necessitated building and equipping a
dedicated workshop as well as further specialized training for members
of the workforce. Gura notes the importance of this change from arti-
sanal worker to manufacturer, which divided labor into specialist tasks
within the same factory.? He continues:

Once Ashborn and Hungerford decided to manufacture strings on a large
scale, they also began to take as credit from the New York firms large
amounts of different-gauged silver wire, and of the silk thread around which

Wisconsin-Milwaukee, 1988). Although The Spanish Students were using the wire-
strung bandurria, it was their popularity that prompted the formation of mandolin
troupes amongst the Italian immigrant population of New York.

6. Christine Merrick Ayars, Contributions to the Art of Music in America by the Music
Industries of Boston, 1640 to 1936 (New York: The H. W. Wilson Company, 1937), 198,
306. Ira J. White’s son, Ira E. White, carried on the business, making and repairing vio-
lins, basses, harps, drums, and guitars.

7. Philip F. Gura, “Manufacturing Guitars for the American Parlor: James Ash-
born’s Wolcottville, Connecticut, Factory, 1851-1856,” The Crossroads of American History
and Literature (University Park: Pennsylvania State University Press, 1996), 209-210.

8. Austin Hungerford was Ashborn’s business partner.

9. Gura, The Crossroads of American History and Literature, 209.
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the wire was wrapped to make the three lowest strings of the guitar. In
September 1851 for example, they paid $4.50 for “16 [presumably a gauge]
Silver wire” and $6.75 for “no. 18,” and that same month returned to Hall
twelve dozen “No. 6 Strings” for $7.80, and the same quantity of “No. 5” for
$6.60. They also purchased “no. 13” gauge wire, presumably for the fourth
strings. Interestingly, they never recorded the manufacture of the first, sec-
ond, or third strings, usually made from twisted strands of gut, but only the
three larger-gauge strings.!?

Gura adds in a footnote, “nor do the records show Ashborn and Hunger-
ford purchasing the lighter gauge strings or the materials from which to
manufacture them. Presumably, they continued to acquire these from
other sources, though the items do not appear in the credits of the New
York firms’ accounts, nor of anyone else’s.”!! It would be extremely un-
likely that Ashborn and Hungerford supplied guitars without the trebles
fitted, even if their own string manufacture was only of the overwound
basses.

Penny, in her Cyclopaedia (1863), has an entry for “Musical String

Makers”:

The manufacture of strings for musical instruments is carried on as a sepa-
rate branch. A German violin maker told me that women are employed in
Germany in winding wire for guitar strings. I find they are also in a factory in
Connecticut, and the manufacturer said they could earn as high as $9 a
week. It is rather severe on the fingers, but that can be avoided to some ex-
tent by wearing a glove finger. In New York, it is mostly done by Germans
and French, who have taken the trade from Americans. The preparing of
catgut from the intestines of sheep and goats, and making it into strings, is
carried on mostly in Germany, and some women are employed at that. Most
metal strings are of steel, and covered with fine wire of other metals. Mrs. Z,
whose husband, when living, manufactured covered strings for musical in-
struments, told me, she and her daughters had often assisted in covering
guitar strings and the lighter piano strings. She thinks a person of good abil-
ities could learn it in from two to four weeks, with an attentive instructor.
She usually rested against a bench while employed. A good worker will earn
from $3 to $5 per week. She has never heard of any but English and German
women engaged in it. In some of the uptown shops the machinery is moved
by steam, but it does not answer so well, because it is not easily slackened or
checked. Harp strings and the larger piano strings cannot be made by
women, because of the strength and firmness required.!'?

10. Ibid., 209-210. $7.80 is approximately half the cost a gross of simple, single

spun, guitar sixth strings’ listed price in Lyon & Healy’s 1884 catalog.

11. Ibid., 210.
12. Virginia Penny, The Employments of Women: A Cyclopaedia of Woman’s Work

(Boston: Walker, Wise & Co, 1863), 463-464.
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This implies that Mrs. Z’s husband made overwound steel-cored guitar
strings prior to 1863, with the family helping, and that this was common
practice in string winding factories of the period. The entry does not elu-
cidate whether plain steel strings, as used for the first and second trebles
of the guitar, were being made there, but if the bass cores were of steel, it
is possible that they were. Penny also remarks upon the still sizeable
trade in imported gut strings as well as the ethnicity of the workers em-
ployed. However, it is not known whether the factory in Connecticut was
Ashborn’s, and it may have been another venture. The area had estab-
lished trade in various craft-based activities previously that were in the
process of shifting from an artisanal base to newly-developing forms of
manufacture, of which musical instrument making was one. It is perhaps
no surprise, then, to find evidence of a string-winding factory based in
Connecticut, where, as in Penny’s descriptive encyclopedia, silvered wire
was used to cover wound strings.

To summarize, instrument string winding was already carried out in
North America in the years leading up to the time when Ashborn &
Hungerford started its string manufacturing division in the 1850s and, as
Penny shows, it had become a recognized manufacturing occupation by
the 1860s.

Strings Offered in North American Musical Merchandise Catalogs

Lyon & Healy’s 1884 catalog of Musical Merchandise lists guitar strings
of differing compositions.!3 First and second strings were offered in both
gut and steel, plain non-wound thirds in gut. The third, fourth, fifth, and
sixth strings were available as “wound,” either with a silk core, a steel
core, or a core of a compound of silk and steel. All of these variants were
then overwound with an outer layer of what is described as either “sil-
vered wire” or “silver-plated wire” (tables 1-2). To complete whole sets of
strings, in which, as in its “American Wound” brand, the wound strings
have either a silk or compound silk and steel core, the catalog states that
gut violin strings ¢, @, and d must be used for the guitar ¢/, b, and g
strings, respectively.!4 With strings sold both by the dozen and the gross,
the listed alternative compositions provided the player with various
stringing possibilities.

13. Lyon & Healy, Catalogue of Musical Merchandise (Chicago: Lyon & Healy, 1884),
95. This catalog was a revised edition in the company’s twenty-first year; making 1863
the first year Lyon & Healy’s catalog was published. These catalogs were for trade use.

14. Lyon & Healy, Catalogue of Musical Merchandise (1884), 95.
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TasLE 1. American Wound guitar strings (1884).

For strings 1 to 3 use  Violin gut strings ¢, @ and d.
For string 4 (d) use  String no. 11: white floss silk centre with a silver wire

covering;

alternatively use String no. 14: compound white floss silk and steel wire
core, covered in silver-plated wire;

or use String no. 18: white floss silk covered in silver-plated

wire with knotted ends.
For string 5 (A), use  String no. 12: white floss silk centre with a silver wire

covering;

alternatively use Suring no. 15: compound white floss silk and steel wire
core, covered in silver-plated wire;

or use String no. 19: white floss silk covered in silver-plated

wire with knotted ends.
For string 6 (££) use  String no. 13: white floss silk centre with a silver wire

covering;

alternatively use String no. 16: compound white floss silk and steel wire
core, covered in silver-plated wire;

or use String no. 20: white floss silk covered in silver-plated

wire with knotted ends.

TasLE 2. Lyon & Healy Steel guitar strings (1884).

Forstring 1 [¢] use  String no. 5: steel wire or string no.8, silver-plated steel
wire.

For string 2 [b] use String no. 6: steel wire or string no.9, silver-plated steel
wire.

Forstring 3 [g] use  String no. 7: steel wire covered with silvered wire.

Earlier in the nineteenth century, gut treble strings had been used in
combination with covered bass strings consisting of a silk core over-
wound usually with copper. It seems likely that by offering the combina-
tion of gut trebles with basses of silk covered with silver-plated wire as a
standard, Lyon & Healy was continuing that stringing tradition, en-
hanced by the silver plating. The wound bass strings whose core con-
sisted of a compound of silk and steel on the other hand, would, owing
to their greater mass, have produced a more powerful sound than those
with silk core, as well as a more sustained tone because of the steel core’s
lower coefficient of internal damping. The catalog recommends this
type of string to complement the steel treble strings. While in 1884 Lyon
& Healy offered no bass strings made solely with a steel core, the third
was available in this composition as steel covered with silvered-wire.
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Contemporaneously, Haynes’s catalog of 1883-1884 also offered both
gut and steel guitar strings. The steel sets are described as “Steel wire,
silver-plated” for the first and second strings and “Steel wire core, cov-
ered with silk” for the third to the sixth strings. This last is an unlikely
composition as described, and although a metal over-winding outside
the silk is not mentioned, its presence must be assumed.!5 Alternatively it
might have been that the core was silk or silk and steel, and the over-
winding was silver-plated wire—as in the Lyon & Healy strings—but this
accords less well with the description.

In its 1889 catalog Lyon & Healy listed sets of Steel Guitar Strings for
which the lower four strings are given as “steel wire, wound, silver-
plated,” to be paired with silver-plated steel for the top two.!¢ Signifi-
cantly then, in the five years since the 1884 catalog, wound strings with a
purely steel core were newly offered. Although in 1889 for the sets of
steel strings Lyon & Healy offered only a wound third, in 1892 Herman
Sonntag was listing an unwound silver-plated third also, and it would ap-
pear that the plain steel third option became available in the very early
1890s.17 In its catalog from 1900, Lyon & Healy was listing this option
too, suggesting that the thickness of the string was not making it overly
stiff (with unacceptable inharmonicity), and that it had enough mass to
be tuned to gwithout breaking when the instrument was at concert pitch
(tables 3-5).18

By 1900, Lyon & Healy was offering even wider choices of both brand
and material composition that included superior Russian goat gut and
three grades of wound steel, besides compound silk and steel (figs. la
and 1b).!¥ Wound strings with a white floss silk core were the most ex-
pensive; followed by those with a Damascus steel core, while “Finest

15. John C. Haynes & Co., lllustrated Catalogue of Musical Instruments, Strings, and
Trimmings of Foreign & American Manufacture, rev. ed. (Boston: The Company, 1884), 82.

16. Lyon & Healy, Catalogue of Musical Merchandise (1889), 187.

17. Lyon & Healy, Catalogue of Musical Merchandise (1900), 321-322.

18. Unless concert pitch was dropping (at least for guitars with steel strings), the
use of steel as a string material would have been a major factor in increasing string ten-
sion. In the last quarter of the nineteenth century, a number of patent applications
were made in America for tailpiece improvements, designed to help the guitar with-
stand this rising tension.

19. Lyon & Healy, Catalogue of Musical Merchandise (1900), 321-322. Russian goat
gut strings (Kosie Flaki, Russian goat gut), strings were expensive compared to silver-
plated steel strings. The D string, which could be substituted for the guitar third (g) on
the guitar cost $10.00 per thirty strings. The string length was 2.5 times longer than the
violin length, but that is only good for one guitar string length. In comparison, a pack-
age of wound silver-plated steel guitar thirds was only 55 cents per dozen.
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TaBLE 3. Lyon & Healy stringing materials, combinations, and year first listed.

1884
1] Gut
2 [0] Gut
3 (gl Gut
4 [d] Wound Silk
5 [A] Wound Silk
6 [E] Wound Silk

1884

Steel [plain]

Steel [plain]
Wound Steel
Wound Silk & Steel
Wound Silk & Steel
Wound Silk & Steel

1889

Steel, Silver Plated [plain]
Steel, Silver Plated [plain]
Wound Steel

Wound Steel

Wound Steel

Wound Steel

TasLE 4. Herman Sonntag: Stringing materials, combinations, and year listed.

1892
1 Gut
2 (0] Gut
3 [gl Gut

1892

Steel [plain]

Steel [plain]
Wound Silk & Steel

1892

Steel, Silver Plated [plain]
Steel, Silver Plated [plain]
Steel, Silver Plated [plain]
or Wound Steel

4 [d] Wound Silk Wound Silk & Steel Wound Steel
5 [A] Wound Silk Wound Silk & Steel Wound Steel
6 [I] Wound Silk Wound Silk & Steel Wound Steel
TaBLE 5. Lyon & Healy stringing materials, combinations, and year first listed
(1900).

1900 1900 1900
1[e']  Gut Steel, Silver Plated [plain]  Steel, Silver Plated [plain]
2 [b] Gut Steel, Silver Plated [plain]  Steel, Silver Plated [plain]
3 (gl Wound Silk  Wound Silk & Steel Steel, Silver Plated [plain]
4 [d] Wound Silk ~ Wound Silk & Steel Wound Steel
5[A] Wound Silk  Wound Silk & Steel Wound Steel
6 [E] Wound Silk  Wound Silk & Steel Wound Steel

English Steel” strings were the least costly.20 The catalog that year also
listed “Specially Tested” guitar strings with polished gut for the three tre-
bles, and overwound silk for the basses. As is suggested from the title,
these strings were more expensive (tables 6-9).

Lyon & Healy’s 1903 catalog listed “Contra Bass Guitar Strings,” to be
tuned g, d, B-flat, I; C and G, Violin gut a and d strings were recom-
mended for the two highest strings, while the third to sixth strings were

20. Lyon & Healy, Catalogue of Musical Merchandise (1900), 321-322. The third

string was used for comparison of manufacturing type and retail price. Covered fourth,
fifth and sixth strings are also offered in these same materials.























































































































