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

NICHOLAS PYALL 

Musical 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 a'=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. 1 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), 45.3-
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.3 

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 toe" 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. Likev.~se, there is no evidence of 
the ,~~despread 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. PleUsier published shorter versions of the 
Soundboard article in German in Gitan~ & Laute, vol. 21, nos. 4 & 5 (1999). 

3. VVhereas previously the strings of the four- and five-course guitar were plain gut, 
allov,;ing a lowest pitch of g and d respectively, covered string technology enabled the 
addition of a sixth string, tuned to E. Although pre-nineteenth-century lutes had plain 
gut strings tuned to lower pitches than nineteenth-century guitars, this was achieved by 
using highly nvisted 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 inhannonicity 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 lhe Renaissance to 
lhe Classical l_,_,'ra (Oxford: Oxford University Press, 2002); Konrad VVOlki, HistoJ)' of the 
Mandolin: 77ie Instrument, Its Exj1onents, and Its Literature, from the Seventeenth until the 
Early 1iuentieth Centmy (Arlington, VA: Plucked String, 1984). 

5. Jeffrey Noo nan, 77ie Guitar in America: Victorian Era to Jazz Age (Jackson: Univer
sity Press of Mississippi, 2008); Paul Ruppa, The Mandolin in America after 1880 and the 
Hist01y of J\1andolin Orchestras in J\1ilwaulhee, Y\lisconsin. (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.6 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 ove1~wound with silvered 
metal, were manufactured in-house. 7 For two decades from the late 
1840s, Ashborn and Hungerford were the largest producers of parlor 
guitars in America.8 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 di,~ded labor into specialist tasks 
within the same factory. 9 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 

\Nisconsin-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 1\1usic in America by the A1usic 
Industries of Boston, I 640 to 1936 (New York: The H. W. Wilson Company, 1937), I 98, 
306. I raj. '"'hite '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 VVolcouville, Connecticut, Factory, I 85 l-l 856," The Crossroads of American Histm)' 
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 Hislm)' 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 th e 
three larger-gauge strings. 10 

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."11 It would be extremely un
likely that Ash born 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 gu itar 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 line 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 n.vo to four ,veeks, 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. 12 

10. Ibid., 209-210. $7.80 is approximately half the cost a gross of simple, single 
spun, gu itar sixth strings' listed price in Lyon & 1-lealy's 1884 catalog. 

11. Ibid., 210. 
12. Virgin ia Penny, The EmjJloyments of \¥omen: ;\ Cycloj;aerlia of \,Voman :5 VVorlt 

(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 activi ties 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 Ashbom & 
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 & H ealy's 1884 catalog of Musical M erchandise lists guitar strings 
of differing compositions. 13 First and second strings were offered in both 
gut and steel, plain non-wound thirds in gut. The third , fourth , fifth , and 
sixth strings we1-e 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 ove1~wound v.~th an outer layer of what is described as either "sil
vered wire" or "silve1~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 e, a, and d must be used for the guitar e', b, and g 
strings, respectively.14 With stiings sold both by the dozen and the gross, 
the listed a lterna tive compositions provided the player with various 
stringing possibilities. 

13. Lyon & Healy, Catalogue of Musical Merchandise (Chicago: Lyon & Healy, 1884) , 
95. This ca Lalog was a revised edition in the company's twency~firs t year; making 1863 
the firsL yea r Lyon & Healy's catalog was published. These catalogs were for trade use. 

14. Lyo n & Healy, Catalogue of Nlusical Nlerchandise ( 1884) , 95. 
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TAIILE I. American Wound guitar strings (1884). 

For strings 1 to 3 use 
For string 4 (d) use 

alternatively use 

or use 

For string 5 (A), use 

alternatively use 

or use 

For string 6 (£) use 

alternatively use 

or use 

Violin gut strings t!, a and d. 
String no. 11: white floss silk centre with a silver wire 
covering; 
String no . 14: compound white floss silk and steel wire 
core, covered in silver-plated wire; 
String no. 18: white floss silk covered in silve1~plated 
wire with knolled ends. 
String no . 12: white floss silk centre with a silver wire 
covering; 
String no. 15: compound white floss silk and steel wire 
core, covered in silver-plated wire; 
String no. 19: white floss silk covered in silver-plated 
wire with knolled ends. 
String no. 13: white floss silk centre with a silver wire 
covering; 
String no. I 6: compound white floss silk and steel wire 
core, covered in silverc-plated wire; 
String no. 20: white floss silk covered in silver-plated 
wire with knotted ends. 

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

For string 1 [e'] use 

For string 2 [b] use 

For string 3 [g] use 

String no. 5: steel wire or string no.8, silve1°plated stee l 
wire. 
String no. 6: steel wire or string no.9, silver-plated steel 
wire. 
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 \\~th basses of silk covered with silve1~plated wire as a 
standard, Lyon & Healy was co ntinuing 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 clamping. The catalog recommends this 
type of string to complement the steel treble strings. While in 1884 Lyon 
& Healy offered no bass strings made sole ly 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. 15 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 lowe r four strings are given as "steel wire, wound, silver
plated," to be paired with silver-plated steel for the top two. 16 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 lb) .19 Wound strings with a white floss silk core were the most ex
pensive; followed by those with a Damascus steel core, while "Finest 

15. J ohn C. Haynes & Co., Illustrated Catalogue of Musical Instruments, Strings, and 
Trimmings of Foreign & American Manufacture, rev. ed . (Bosto n: The Company, 1884), 82 . 

16. Lyon & Healy, CatalogueofMusicalMerchandise( 1889), 187. 
I 7. Lyon & Healy, Catalogue of Musical Merchandise (I 900), 321-322. 
18. Unl ess co nce rt pitch was dropping (at least fo r guitars with steel strings) , the 

use of steel as a strin g material would have been a maj or factor in in creasing string ten
sion. In the last quarter of the nine tee nth century, a number of patent applications 
were made in America for tailpiece improvemen lS, desig ned LO he lp the guitar wi th
stand this rising tension. 

19. Lyon & Healy, Catalogue of Musical Merchandise ( I 900), 321-322. Russian goat 
gut strings (Kosie Flahi, Russian goat gut) , strings were expensive compared to silver
plated steel strings. The D string, which could be substituted for the guitar third (g) o n 
the guitar cost $ 10.00 per thirty strings. The string length was 2.5 times longer than th e 
violin length , but that is o nly good for one guitar string length. In com parison , a pack
age of wo und silver-plated steel guitar thirds was on ly 55 cents per dozen . 
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TABLE 3. Lyon & Healy stringing mate rials , combinations, and year first listed . 

1884 1884 1889 
I [e'] Gut Steel [plain] Steel, Silve r Plated [plain] 

2 [bl Gut Steel [plain] Steel, Silve r Pla ted [plain] 

3 [g] Gut Wound Steel Wound Steel 
4 [d] Wound Silk Wound Si lk & Steel Wound Steel 
5 [A] Wound Silk Wound Si lk & Steel Wound Steel 

6 [El Wound Silk Wound Silk & Steel Wo und Steel 

TABI.1-: 4. Herman Sonntag: Stringing materials, combinations, and year listed . 

1892 1892 1892 
I [e' ] Gut Steel [plain] Steel, Silve r Plated [plain] 
2 [b] Gut Steel [plain] Steel, Silve r Plated [plain] 
3 [g] Gut Wound Silk & Stee l Steel , Silve r Plated [plain] 

or Wound Steel 
4 [d] Wound Silk Wound Si lk & Steel Wound Steel 
5 [A ] Wound Silk Wound Si lk & Stee l Wound Steel 
6 [El v\lound Silk Wound Silk & Stee l Wound Steel 

TABLE 5. Lyon & Healy stringing mate rials, combinations, and year first listed 
( 1900). 

1900 1900 1900 
I [e' ] Gut Steel, Silver Pla ted [plain] Stee l, Silve r Plated [plain] 
2 [bl Gut Stee l, Si lve r Plated [plain] Steel , Silve r Plated [plain] 
3 [g] Wound Si lk Wound Silk & Stee l Steel , Silve r Plated [plain] 
4 [d] Wound Si lk Wound Silk & Stee l Wound Steel 
5 [A] Wound Si lk Wound Silk & Steel Wound Steel 
6 [El Wound Silk Wound Silk & Steel Wound Stee l 

English Steel" strings were the least costly.10 The catalog that year also 

listed "Specially Tested" guitar strings with polished gut fo r the three tre

bles, and overwound silk for the basses. As is suggested from the ti tle, 

these strings were more expensive (tables 6-9). 

Lyon & Healy's 1903 catalog listed "Contra Bass Guitar Strings," to be 

tuned g, d, B-Jlal, I~ C and G,. Violi n gut a and d strings were recom

mended for the two highest strings, whi le the third to sixth strings were 

20. Lyo n & Healy, C" 1"log 11e of M11 sical 1'v/e1dwndise ( 1900), ~2 1-322. The third 
string was used for co mparison of manufac LUring type and re Lail price . Covered fourth , 
fffL11 and sixth strings arc also o ffe red in th ese same materia ls. 



GUITAR STRINGING IN LATE NINETEENTH-CENTURY NORTH AMERJCA 37 

(a) 

(b) 

FIGURE I. (a) Kozie Flaki Violin String packe t. (b) Guita r Strings packe t. 
Calalogue of Musical Merchandise (Chicago: Lyon & Healy, 1889). 
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TABLE 6. Lyon & Healy/Bell Brand comparison (1889). 

Lyon & Healy 1889 
English steel core wound with silver-plated wire 
-Damascus steel core wound with silver-plated wire 
American Wound white floss silk core with silvered wire 
Bell Brand 1889 
Steel wire core wound with silver-plated wire 
Compound silk and steel core wound with silver-plated 

,vire 
White floss silk core wound with silve1"plated wire 

30 cents per dozen 
80 cents per dozen 
65 cents per dozen 

60 cents per dozen 
88 cents per dozen 

$1.05 per dozen 

TABLE 7. Lyon & Healy American Wound/Specially Tested (I 900). 

Lyon & Healy American Wound fourth string 1900 
White floss silk core wound with silvered wire 
White floss silk core wound with silvered wire, fancy 

colored and knotted ends 
White floss silk core wound with silvered wire, 

Conservatory, extra quality, green silk ends 
Lyon & Healy Specially Tested fourth string 1900 
White floss silk core wound with silver wire, superfine 

quality 

TABLE 8. Lyon & Healy Specially Tested (1900). 

1 [e'] Gut, polished, 1 length , superfine quality 
2 [bl Gut, polished, 1 length, superfine quality 
3 [g] Gut, polished, 1 length, superfine quality 
4 [d] White floss silk core wound with silver wire, superfine 
5 [A] White floss silk core wound with silver wire, superfine 
6 [E] White floss silk core wound with silver wire, superfine 

TABU-: 9. Lyon & Healy string sets (1900). 

No. 25: Fine quality [presumably American Wound], 
gut trebles and over-wound silk-core basses 

No. 35: Steel [presumably English], core ove1cwound 
with silver-plated wire 

No. 36: Damascus steel core ove1"wound with 
silver-plated wire 

No. 535: Bell [brand] steel core over-wound with 
silver-plated wire 

70 cents per dozen 
80 cents per dozen 

$1.50 per dozen 

$2.20 per dozen 

$3.18 per dozen 
$3.18 per dozen 
$3.18 per dozen 
$2.20 per dozen 
$2.43 per dozen 
$2.68 per dozen 

$9.00 per dozen 

$2. 70 per dozen 

$5.00 per dozen 

$3.30 per dozen 
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TABLE 10. Lyon & Healy Contra Bass Guitar Strings (1903). 

Third string [B-flat] 
Fourth string [Fl 
Fifth string [CJ 
Sixth string [C1] 

$1.25 
$1.25 
$1.88 
$2.25 

listed as compound silk and steel core, overwound v.~th silver-plated mre 
(table 10). The tuning given for the contra bass guitar here differs from 
both that of the ten-to-thirteen-string Austrian lwntragitarre and the 
Symphony Harp Guitar (originally designed by Knutsen), indicating a 
further variant on the instrument.2 1 

By 1925 the catalog shows an increase of hundred percent since 1884 
in the retail price of strings, and a comparison between gut and silver
plated treble strings, shows that gut was approximately four to six times 
the price, depending on the brand (tables 11-13).22 Besides the Bell 
brand of strings introduced in 1900, the National Musical String Com
pany now appeared as manufacturers, offering its Black Diamond brand. 
Here, the first and second strings were described as silver-plated steel 
mre, and the wound strings were available mth three different types of 
central core: steel, silk and steel, and silk. Additionally, listed to these 
standard strings were Bell Brand Auditorium Strings, for which all the 
strings are forty-two inches in length, the four covered strings wound on 
"silve1~plated steel," the top two plain "silver-plated steel;" Bell Brand 
Hawaiian Guitar Strings, for which the top three strings are of silve1~ 
plated steel and the bottom three "wound on silver-plated steel ," and 
Lyric Brand Contra Bass Strings, described as "wound on silk and steel," 
their tuning given as the same as that of the thirteen-string lwntragitarre 

and harp guitar (descending chromatically from £-flat below the stan
dard guitar sixth string). 

Earlier in 1882,J. Howard Foote's catalog of musical instruments and 
merchandise listed the guitars and strings they supplied but also provided 

21. Lyon & Healy, Catalogue of Musical Merchandise (1903) , 294-295. The four extra 
sub-bass strings of the mid-nineteenth-century kontragitarre were typically tune d diaton
ically, desce nding in tones. The sub-basses of the evolved thirteen-string instrument 
were tun ed chromatically, descending in se mitones. 

22. Lyon & Healy, Catalogue of 1'vlusical Merchandise (1925) , 159. However, it would 
appear that covered strings, both with a silk, and silk and steel core some 20 cents 
cheape r in 1889 than in 1884. 
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TABLE 11. Steel String Price Comparison (1883/4). 

Price Comp Steel 

J. W. Foote 
Lyon & Healy 
J. W. Foote 
Lyon & Healy 

1883/4 strings per gross 

e' strings 
e' strings 
gsteel-core 
gsteel-core silvered wire 

Standard quality 
Plain steel 
$3.60 
£4.00 
$6.30 
$6.00 

TABLE 12. Price Comparison-Wound Si lk (1883/4). 

Price Comp 
Wound Silk 
J. W. Foote 
Lyon & Healy 

1883/4 strings per gross 

d silk core o/wound silvered wire 
d silk core o/wound silvered wire 

Standard 

$9.60 
£9.05 

Best quali ty 
Silver plated 
$5.40 
$5.00 
$8.40 
n/a 

Best 

$11.60 
n/a 

TABLE 13. Price comparison between guitar gut and steel trebles (1889- 1903). 

1889 L&H Russian gut (vln e") $8.75 for thirty approx 30 cts 
4 length = 2x guitar e' approx I 5 cts 

each 
Russian gut (vln d' & a') 
2 1/ 2 length= Ix guitar b or g approx 30cts 

1889 L&H "Conservatory" gut $6.25 for thirty approx 25 cts 
each 

1901-3 L&H Best gut $3.18 per doz approx 
30 cts each 

1901-3 L&H Damascus steel $0.50 per doz approx 5 cts 
each 

1901-3 L&H Bell Brand (steel) $0.30 per doz approx 3 cts 
each 

1901 Neverfalse Gut $2.25 for thirty approx IO cts 
each 

1902 F.O. G. Special $0. 75 per doz 10 cts each 

opinion on their use.2~ Foote's statement, claiming that his instruments 
were specifically "adapted to the human voice" could be seen as an ex
ample of a manufacturer's hyperbolic sales pitch, but perhaps may have 
been a device to ensure that the large g1.iitars he offered were not over-

23. J. Howard Foote, J. Howard Foote's Catalogue of 1vlusical Instruments, Strings, 1\1usi

cal Boxes, and General 1Wusical 1\!lerchandise. ComjJ/ete Ed. (New York: J. Howa rd Foote, 
1882), 56-66. 
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stressed due to high string tension once sold. In the catalog, Foote disas
sociated himself from the use of steel as a material with which to string 
the guitar, but at the same time, because of their popular demand he did 
not refrain from offering steel strings as a retail item. The following is his 
printed disclaimer: 

Wire Strings For Violin, Guitar And Banjo. The large demand for strings of wire 
is one of the musical absurdities of the period. We do not recommend them 
in any sense. They are severe on the fingers, wearing to bows, and trimmings 
of the instruments. Their tone is metallic and unmusical. No artist will ever 
use them. We quote them only as an article of trade. 24 

Foote offered two qualities of what he describes as "Guitar Treble 
Strings of Wire, plain steel and best plain steel silver-plated." In both 
qualities, the third was a wound string. A gross of first strings of "plain 
steel" cost $3.60, while the same quantity and size of best "steel silver
plated" strings was $5.40.25 The Lyon & Healy prices, albeit for a year 
later, were $4.00 for the former and $5.05 for the latter (a smaller differ
ence between the two) .26 The third string with a plain steel core, and de
scribed as covered with "silvered wire," cost $6.00 per gross from Lyon & 
Healy and $6.30 from Foote, who describes the string as being "wound 
on steel." Foote additionally offered another grade of third, described as 
"wound on steel, silver plated," for $8.40 per gross. 

Foote offered three grades of wound bass strings, emphasizing the 
qualities of the Genuine Spanish, and the even higher grade Genuine 
Spanish Artist Strings. Lyon & Healy's American Wound strings were 
cheaper, with both a wound silk and a wound silk and steel fourth cost
ing $9.05 per gross.27 Foote's equivalent wound silk retailed at $9.60 per 
gross and Genuine Spanish at $11.60 per gross, with Genuine Spanish 
Artist, with fancy silk ends, at $15.00 per gross. 

Sets of guitar strings were also available in boxes. Lyon & Healy's cata
log from 1889 lists No. 25 as complete sets of professional guitar strings, 

24. J. Howard Foote,]. Howard Foote'., Catalogue of ivlusical Instruments, 65. 
25. Ibid. Foote's catalog prices strings by the gross, while Lyon & Healy's contem

poraneous catalog prices by the dozen. The later 1925 Lyon & Healy catalog offers 
strings sold either by the dozen or gross, where it is apparent that a discount of 33.3% 
was applied to gross sales. By extrapolating this formula and multiplying by eight-the 
prices quoted for strings in the Lyon & Healy 1884 catalog-it is possible to compare 
string prices charged by the two suppliers. 

26. Lyon & Healy, Musical Merchandise Catalogue (1884), 95. 
27. Strings of the same composition from Lyon & Healy, but instead offered fancy 

colored and knotted ends for fastening, costing more, at $11.05 a gross. 
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superfine quality at $9.00. The composition of these particular strings is 

not given , but as the numerical listing follows the same sequence given 
to that of the American Wound brand of st,·ings, it may be that they are 

of the same make-up. 
Steel wire for strings was also sup plied on spools. Herman Sonntag's 

1892 catalog offers steel wire , described as tinned (a cheaper alternative 

to silvered) for the guitar first string a t 70 cents per dozen (this same 

gauge string is also alte rnatively named as violin a) , the second at 

58 cents per dozen , and the third, presumably also unwound, fo r 

55 cen ts per dozen. 28 Sonntag's strings appear to be a little cheaper 

than those offered in this form at by Lyon & Healy which , in 1889, was re

tailing the firs t at 80 ce nts pe r dozen a nd the second and third a t 

70 cents per dozen. 
August Gemiinder & Sons was established in New York in 1846, spe

cializing in the manufac ture of violins, and the frontispiece of the 1895 

catalog d escribes the company as an "old reliable violin house."29 By 

1895 it was also offering for sale various mod els of its own guitars, as well 

as mandolins and zith ers , togethe r with accessories such as strings. 

Al though its string merchandise was geared towards the violin family, no 

doubt due to its initial success as a violin-making company, it also offered 

gui tar strings. As with o ther contemporary musical merchandise suppli

ers, Gemiinde r directed consumers towards the violin E, A, and D, o r E, 

A, and G strings for the guitar first, second, and third. The composition 

for the violin E, A, and D strings is not stated in the catalog, but it can be 

presumed they were of gut, in keeping with both standard stringing 

practice at the time and with strings offered by competito rs. The [violin] 

G string however, is described as being "covered ," and is offered with ei

the r "Copper wire, silver plated" o r "Highest grade, p ure silver wi re": a 

specific reference to the metal used fo r the over-wind ing. T he company 

also offered covered strings for the gui tar with both a purely silk, and a 

silk and steel core, and it would seem likely that the same compositio n of 

metal fo r the over-wind ing was used_:,o Its Wire Gui tar Strings for the top 

28. He rman Sonn tag, 1/lusl rated Catalogw, of 1\tlusical lnst-nwum.ts, Strings, ,~·tr. . (New 
York: H. So nn tag, 1892), 182. 

29. Cemi"mdc r and August Sons, Illustrated and Descri/Jlive Catalogue of 1-ligh-Gmde 
Stringtd Instruments ivlrufr and Sold b)' 1\ugu.st G,imiinder & Sons (New Yo rk: Gc mlin cle r, 
1895). 

~O. Ibid. , 26. Th e Ge mlinde r catalog also li sts silk vio li n strings "fo r summer use" 
on page 10. 
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three trebles are described as "finest English wire, plated" and sold in 
"lengths," with the top two strings also available "on spools." 

The mail order company Montgomery Ward offered guitars and their 
strings, along with other guitar-related accessories. Its 1894 catalog stated 
that it sold only American-made guitars, claiming: 

We guarantee every Guitar in our stock to be absolutely perfect in scale and 
have a smooth, musical tone. They are made in the largest factories in this 
country, the workmanship is the very best, and we warrant each instrument 
regardless of price (for one year), not to crack or warp.31 

It then issued the following advice regarding stringing: 

We recommend gut and silk wound strings under all circumstances. If steel 
strings are to be used, however, we suggest that a tail-piece be put on the in
strument, otherwise the sounding board is liable to "spring" at the bridge 
and in time injure the guitar.32 

This is a clear indication that guitar string tension was rising because of 
the increasingly common practice of using steel strings. Although warn
ing against their use, Montgomery Ward nonetheless was ready to sell 
them, offering the combination of steel trebles and wound silk and steel 
basses alongside gut and silk guitar strings. In recognition of this obvious 
demand for steel strings, the seemingly contradictory attitude to their 
use is tempered with the advice they proffered with the entry for guitar 
tailpieces: "If steel strings are to be used on a guitar it is essential to the 
tone and durability of the instrument that they should be attached to a 
tail piece."33 Besides its own range of guitars (singling out its Windsor 
models in particular), which it claimed were manufactured in some of 
the best American guita1~making factories, Montgomery Ward also of
fered two models of Washburn guitars. Hubert Pleijsier claims both 
Montgomery Ward and the contemporary mail order company, Sears & 
Roebuck, carried cheaper Lyon & Healy-made guitars besides the top-of
the-line Washburn, and points out that their disclaimers for the use of 
steel guitar strings are almost word for word revisions of the statement 
made by Charles N. Post, Lyon & Healy's advertising executive, in that 

31. Montgomery \•Vard, A1ontgmne,)' l¥ard & Co. Catalogue and Buyers' Guide 1895 
(New York: Skyhorse Pub., 2008), 243. 

32. Ibid., 243. 
33. Montgomery \1/ard, lvlontg01ne1y \,Vard & Co. Catalogue and Buyen' Guide /895, 

244. 
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company's 1889 catalog. It would appear that Lyon & Healy had a close 

business arrangement with both companies, and likely also supplied them 

with their cheaper guitars, some of which , according to Pleijsier, from 

1896 were equipped with steel strings. 34 Alongside guitars, the 1897 Sears 

& Roebuck catalog also listed strings and accessories. Although pointedly 

stating that all strings were imported, somewhat confusingly it continues 

by claiming that the steel and covered strings were American-made.3" 

Nineteenth-Century North American Guitar Strings: 
Journal and Newspaper Advertisements 

From the 1850s, evidence of guitar string sales appears in newspaper 

classified advertising more regularly. On January 6, 1852, The Daily Scioto 

Gazette carried a classified placed by D. A. Schutte offering "a fin e assort

ment of Violin and Guitar strings" alongside a selection of ,~olins 'Just 

Received Direct from Germany" (priced between $1.25 and $12.00) and 

a "superior" guita1· ($30.00).36 Other classifieds placed by Schutte in the 

same issue of the paper suggest he also sold all manner of hardware, 

from carriage trimmings to marbles and pistols. A year later, the same pa

per carried, amongst ads for sugar, molasses and hymnbooks, a classified 

simply stating: "Violin and Gui tar Strings, for sale by Whittsmore & 

Saxton ."37 It would appear that guitar strings and other musical mer

chandise were commonly featured alongside general items of sale. In 

New England, geographically separated from The Daily Scioto Gazette 
in Ohio, a classified placed in the Vermont Patriot & State Gazette (1853) in 

a section entitled "Boston Cards, March 1853," reads, "Charles Clapp & 
Co., Sheet Music, Musical Instruments , Umbrellas, Parasols, Canes, 

Violin, Violoncello, Double Bass, Guitar Strings."38 

34. Pleijsier, Washburn, Prewar Instrument Styles, Guitars, i\1andolins, Banjos and 
Ulwleles 1883-1940 (Anahe im Hills: Centerstrcam, 2008) , 55. Before 1915, Washburn 

models were designed for gut and silk, although Pl eijs ier cl aims that some custom 
\Nashburns, constructed for the use of steel, "implying they were X-braced, and or, Ht
ted with steel bar reinforced necks," we re available as a special order from 1889. 

35. Sears, Roebuck and Company, /897 Sean Roebuck & Co. Catalogue, rep rint (New 
York, NY: Skyhorse Pub. , 2007), 5 18- 535. 

36. D. A. Schu tte, The Daily Scioto Gazelle, January 6. 1852. Issue 29. Classified Ads , 
Col. A. 

37. Whittsmore and Saxton , 11,e National lnleltigencer, Apri l 5, 18 1 I. Issue 107. 
38. Charl es Clapp and Co, Vermont Patriot & Stale Gazelle, I 7 March 1853. Issue 

I 3/337. Classified Ads. Col. C. 
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Advertising for strings in American newspapers from this time appears 
in three distinct forms: as separately advertised items in the classifieds, as 
general music-related accessories from musical instrument retailing 
stores, and also, for sale amongst other non-music related goods that 
included umbrellas, parasols, canes, tobacco goods, stationery, and 
watches. This trend continued in the 1860s, with guitar strings and other 
musical merchandise continuing to be sold alongside general hardware 
items, but additionally, with major musical merchandise companies such 
as Firth, Pond & Co in evidence promoting their trade with large and im
pressive ads.39 One such ad placed for musical instruments that included 
Mahogany and Rosewood guitars, together with strings for plucked and 
bowed string instruments, appears in The Wisconsin Daily Patriot (1862) 
(fig. 2) .40 In some classifieds, such as Barker's & Co.'s in The Hartford 
Daily Courant (1865),41 guitar and violin strings appear separately from 
banjo strings, while in others, they appear together, such as Frederick 
Blame's classified ad in The New York Daily Tribune (1865): "Hot Weather 
violin, guitar and banjo strings, at 25 cts and 35 cts."42 

In 1866 both specialized and generalized vendors continued to adver
tise strings: the Jamestown Journal, 43 Lowell's Daily Citizen, 44 and The Macon 
Daily Telegraph 45 all carried classifieds offering them sold alongside 
clocks, and in the Pacific Commercial Advertiser in Honolulu, H. M. 
Whitney was selling "Best Guitar and Violin Strings" alongside general 
stationery and photographic services.46 On the other hand, Ludlow 
Barker & Co. 's ad in the Hartford Daily Courant was from a musical mer
chandise store selling guitar and violin strings,47 and in the Salt Lake City 
Daily Tel,egraph (1866), David 0. Calder stated that he was an importer of 
"all kinds of Musical Instruments and Musical Merchandise" and had "a 
fresh supply of the best quality violin and guitar strings, both wholesale 
and retail."48 Throughout the rest of the 1860s and 1870s, guitar strings 

39. Pond Firth and Co., The Wisconsin Daily Patriot,June 21, 1862. Ads, J. 
40. Ibid., J. 
41. Ludlow Barker and Co., Hartford Daily Courant,July 18, 1865, 3. 
42. Frederick Blume, The New Yo,i, Daily 1ribune,July 15, 1865, 2. 
43. jamestownjournal,January 12, 1866. Vol. 40. 
44. Rugg and Griffith, Lowell's Daily Citizen and News,January I, 1866. Issue 296, 4. 
45. E.J.Johnston and Co., The Macon Daily 1elegraph,January 16, 1866. Issue 212, 4. 
46. M. Whitney, Hartford Daily Couranl,July 18, 1865, 3. 
47. Ludlow Barker and Co., I-IartfordDaily Couranl,January 24, 1866, 3. 
48 . David 0. Calder, Sall Lake City Daily Telegraph, February 9, 1866. Issue 165, 

Col.A. 
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continued to be available from musical instrument dealers, individuals, 
and general goods vendors. 

Strings also appear to have been available from some teachers. In 
1870 W. L. Hayden, whose name and ads regularly appear later in the 
early Banjo-Mandolin-Guitar (BMG) periodicals, offered his services in 
the Boston Daily Advertiser as a teacher of the flute, piano, and guitar, stat
ing that he was an agent for the "celebrated Tilton Guitar" and also a 
dealer in musical instruments, music, and strings.49 Later, in 1889, D. A. 
Bloomey (Manchester, New Hampshire), who was recorded in the town's 
directory from 1884 and described as a teacher from 1887, was inviting 
dealers and teachers to send for a wholesale price list of banjo, guitar, vi
olin, and mandolin strings.50 

While the strings offered for sale through classified ads were specific 
to one or perhaps two different types of instruments, such as the guitar 
and banjo for example, ads from larger musical instrument merchandise 
stores, claimed to stock strings for all types of stringed instruments, 
bowed and plucked.51 Throughout the second half of the nineteenth 
century, the popularity of stringed instruments in the leisure activities of 
society resulted in a demand for strings that saw them being sold not 
only in specialist music stores but also in general goods stores, and 
through mail order. 

Beginning in the 1880s,journals were published by leading figures in 
the BMG movement to promote the culture of these instruments, their 
use, and sale. These also carried advertising for the instruments and 
their accessories. The Philadelphia-based S. S. Stewart '.s Banjo, Mandolin 
& Guitar Journal (April-May, 1884) carried an ad for both steel and gut 
guitar strings, available from Stewart himself and marketed as "X.L.N.T. 
[sic] " (fig. 3). Stewart offered gut strings at 80 cents a set, steel at 75 
cents, and single strings at 15 cents (a remarkably high price in relation 
to gut: that same year, Lyon & Healy was offering plain steel trebles at 
50 cents a dozen and silver-plated steel at 63 cents a dozen). 52 In the 
later August-September edition, W. L. Hayden advertised again that as 
a "Dealer in guitars" he also sold strings, and Wm. I. Peters (Battle Creek, 

49. W. L. Hayden, Boston Daily Advertise,; April 24, 1870, 3. 
50. Gatcomb's Banjo & Guitar Gazette, vol. 3, no. 2 (Boston: L.B. Gatcomb & Co, 

1889), 8. 
51. J. 1-1. 1-Iidley, Albany Evening journal (December 19, 1865), 3. 
52. S.S. St,~uarl's /lanjo, Guitar & Mandolin journal, ed. S.S. Stewart, vol. 2, no. 9 

(Philadelphia: S.S. Stewart, Apri l- May, 1884) , 7. 
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CUITAR STRINCS. 
STEWART'S X. L. N, T. GUITAR STRINGS, 

Steel, per set, 
Gut, per set, 

15 cents for single String. 
S.S. STE"W" ARr.I:', 

75 cts. 
80 cts. 

8th and WIiiow Sts., Phlla. 

FIGURE 3. Advertisement for guitar strings. S. S. Stewart's Banjo, Mandolin & 
Guitar Journal, 2/9, 1884. 

Michigan) claimed to be importing "Genuine Italian strings, the best for 
all stringed musical instruments."53 In 1887, in a rival journal, Gatcomb's 
Banjo & Guitar Gazette, the manufacturer Steadman & Co. (Cambridge
port, Massachusetts) placed ads for "wound strings," "wire strings," and 
"steel music wire in clamps 1-4," and the John C. Haynes Company ad
vertised strings alongside its Bay State, Excelsior, and Tilton guitars.54 

Ads in Gatcomb's show that strings were available directly from specialist 
distributers as well as being items of general musical merchandise. 
Brands of strings advertised in Gatcomb's between 1887 and 1899 include 
Opera Strings,55 Griffith's Strings,56 and, starting in 1899, Abt Strings.57 

In 1890 J.E. Hennings Elite Banjoist and Guitar and Mandolin News de
scribed the sets of strings it supplied as having gut trebles, with basses of 

53. S. S. Stewart's Banjo, Guitar & J\1andolin Journal, eel. S. S. SLewart, vol. 2, no. 11 
(Philadelphia: S.S. Stewart, August-Septembe r, 1884), 14. 

54. Gatcmnb 's Banjo & Guitar Gazette, vol. I , no. I (Boston, MA: L.B. Gatcomb & Co., 
1887) , 3; The John C. Haynes Company was also selling strings in Gatcomb'., Banjo & 
Guitar Gazette, vol. l, no. 1, 8. Ads in Gatcomb :~ show that strings were available directly 
from specialist distributers as well as being general items of musical merchandise . 

55. Gatcomb 's Banjo & Guitar Gazette, vol. I, no. 3 (Boston, MA: L.B. Gatcomb & Co., 
1888), 3. 

56. Ga/comb's Banjo & Guitar Gazette, vol. 5, no. I (Boston, MA: L.B. Gatcomb & Co., 
1891), 11. 

57. Gatcomb\ Banjo & Guitar Gazette, vol. 12, no. 5 (Boston, MA: L.B. Gatcomb & 
Co., 1899), 13. Val entine Abt was a highly regarded player in BMC circles. 
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either a silk center, or a wire and silk compound, and alternatively pair
ing wire trebles and wire center basses. All of these strings were sold indi
vidually as well as in sets, so theoretically it would have been possible to 
create mixed sets. Gut trebles were all priced at 20 cents each; com
pound silk and wire basses at 10 cents each; silk center basses at 10 cents 
each; complete sets of "best strings" (presumably gut trebles with silk, 
or silk and steel core basses) were 75 cents; wire trebles were all 5 cents 
each, with complete sets that included wire center basses, at 40 cents. 58 

In contrast, The Cadenza featured an ad in 1894 from the Legg Brothers 
(Kansas City) for gut & silk at 50 cents and steel and wound guitar strings 
at 30 cents a set. 59 

17ie Cadenza's March-April 1895 issue featured an article on string 
care, and while its emphasis was on fitting and caring for gut on banjos, 
it also mentioned the use of covered silk bass strings for both that instru
ment and the guitar. The author reported that until recently, poor qual
ity English and German gut strings were being imported, but now, 
higher-grade Italian strings, and those made in Germany from Danish 
and Russian gut, were available. It continued by stating: 

In regard to the bass or wire wrapped silk strings, the American manufactur
ers are making a decidedly superior one to those produced, in, France, 
Germany or England. After much experimenting I find the American strings 
best in tone, and so strong that I find it necessary to change them before 
breaking. Three eastern, firms who make strings, now give employment to 
147 men.60 

Only male employees are mentioned here, whereas Penny recounts 
women also winding strings and it is likely that the article's author over
looked their contribution to the trade. Never the less, this statement 
highlights the scale to which the string making industry appeared to be 
growing in North America in 1895.61 

58. J. E. Henning's Elite Banjoist and Guitar and ivlandolin News, Oct-Nov 1890, 19. 
Although the term "covered" or "wound" is not specifically used in the ad, the way it is 
worded: "Bass, wire and silk compound, E, A and D" and "Bass, si lk centre E, A and D," 
suggests both variants ("wire centre" too) were covered strings. The term "wire" here 
was used to mean steel. 

59. The Cadenza, a Music Magazine, vol. 1/2 (Kansas City, MO: C. L. Partee Co ., 
1894), 12. 

60. The Cadenza, vol. I, no. 4 (1895), 4. 
61. Penny's Cyclopaedia noted women employed in a Connecticut string-winding 

factory in the 1860s. Her account of female family members assisting the male head of 
the family finds a European parallel in Jenny Nex's observation, in her research into 
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The 1897 October- November issue of He nning 's later periodical, The 

Chicago Trio, advertised his own model of guitar (paten ted on July 12, 
1892), described as "Concert size" and costing $30. The ad stated: 

A guitar that will never spring or warp with patent Sword Steel Center Neck; 
a beautiful model. Easy action and mos t powerful tone. Can use wire strings 
with perfec t safety. The only guitar ever made that absolutely Will Not 
Spring or Warp."2 

In the same issue, another Henning ad offered guitar strings only as 
"Set[s] of best strings, pure wound silk, o r compound si lk and wire bass," 
however, as th e material of the trebles is not mentioned, it is unclear 

wh ether these se ts included the wire trebles with which his guitar could 
be strung safely, o r the common alte rna tive, gut. 

Valentine Abt (Pittsburgh, Pennsylvania) advertised his BMG strings 

in the 1899 March-April issue of 77ze Cadenza, offering only gut trebles 
with overwound silk basses for both guitar and bartjo, although he sup
plied silvered wire strings for the mandolin. li~ The November-December 

issue, under the heading of "Trade Dept., Manufac turing Interests," pre
sented Louis Wright (Winsted, Connecticut) as a "string importe r," dis
tribu ting Peerless Strings wholesale for vio lin , banjo, guitar, and man
dolin, but h ere as in his own ads, materials a re not identified. 64 In the 

same issue, The Merrill Aluminum Musical Instrument Company (New York) 
advertised its a ll-aluminum gui tars , banjos, mandolins, and lu tinas, 
proclaiming them to be "The Greatest Musical Invention of the Age."65 

Whether they were to have metal strings, in keeping wi th their all-metal 
image, is not indicated , but as George D. Reed had previously (Decem

ber 2, 1873) patented a guitar with an all-metal body designed to be 
strung with either metal o r gut, it is possible that they were. 66 

The 1900 J anuary-February issue of The Cadenza carried string ads 
from both H. E. Brinton (St. Louis, Michigan), and Frank M. Woodrow 

musical sLring make rs in London, Lhat "many of th e lirms had been family concerns 
with both women and men runn ing businesses as ci rcumstances di ctated." See Jen n)' 
Nex, "Gut Strin g Makers in N ineteenth-CenLUry London," Th e Gal/Jin Society jounwl 65 
(201 2), 1~ 1-1 60. 

62. The Chicago Trio. An t:.ducalional Banjo, Gu.itar and IV/mulolin Journal, vol. I , no. I 
(Chicago: The Henning Music Co. , 1897), 20. 

63. The Cadenza, vol. 5, no. 4 ( 1899), 39. 
64. '/ he Cadenza, vol. 6, no. 2 (1 899), 26. 
6,;. '/1/e Cadmw, vol. 6, no. 2 (1 899), 45. 
66. George D. Reed, 1872 Guitars. USPTO, Patent 145 ,24 I , filed November 4, 

1872, and issued December 2, 1873. Originall )' applied fo r on November 4, 1872. 
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(Newton, Iowa). Brin ton's ads give no information on string prices and 
materials, indicting only that he specialized in violin, mandolin, guitar, 
and banjo strings. Woodrow's ads, on the other hand, show he was offer
ing guitar strings at 50 cents for "special" grade and 30 cents for "best 
steel." Although the material of the special grade strings is not men
tioned, and while they may simply have been of better quality steel, given 
their price difference, it seems more likely that they were gut. 67 By 1900, 
ads placed by Abt in The Cadenza listed a greater variety of strings. In that 
year's July issue he was offering the guitar's three gut trebles at 8 cents 
each or 80 cents per dozen, with wound silk basses at 5 cents each, 
50 cents per dozen, and complete sets at 35 cents. Steel trebles were of
fered with no individual price, only for sale at 10 cents per dozen. Silk 
and steel basses sold for 5 cents each or 50 cents per dozen, and "com
plete sets, [of] steel" at 25 cents. 68 

In November 1900, The Cadenza ran an ad from C. Meisel (New York), 
for the Globe brand of mandolins and guitars, proclaiming their "light 
action." Globe strings were offered for the same instruments and addi
tionally for the banjo and violin , although as the string material was not 
mentioned, particular qualities of Meisel's strings contributing to the 
"light action" of his instruments cannot be judged.69 

F. 0. Gutman used his publication, The F 0. G. Mandolin Banjo and 
Guitar journal (Cleveland, Ohio) , as a vehicle for advertising his goods as 
well as for promoting the BMC movement as a whole. In 1900 an ad enti
tled "Poor Strings" saw him appealing to consumers "who have been 
troubled with them [strings] at fancy prices." He stated, "Our Copper 
Wound Strings for the Mandolin and Guitar are unequalled for tone 
production and strength and are reasonably priced."70 The overw:inding 
of the covered string is described here as copper, whereas often, without 
defining the main metal of the winding, the term used in newspaper, 
journal, and musical merchandise catalogs at this time, is "silvered," or 
"silver-plated wire." 

F. J. Bacon (Hartford, Connecticut) advertised his Never False brand 
of gut strings in the May-June 1901 issue of the F 0. G. Journal. He 

67. The Cadenza, vol. 6/3 (1900), 45 . 
68. The Cadenza, vol. 6, no. 6 (1900), 42. 
69. The Cadenza, vol. 7, no. 3 (1900) , 36. In 1894, C. Meisel was !isled in Lhe New 

York City directory as a musical instrument importer, operating from 343 E. 10th St. 
70. The 1': 0. C. J\1andolin, Banjo and Guitar.Journal, vol. 1/ 1 (Cleveland: F. 0. 

Gutman, I900) , 21. 
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targeted both baruoists and guitarists, claiming that "every one (is) guar
anteed absolutely true, and non-stretching."71 The strings were offered 
at "$2.00 for a bundle of thirty-either 1st, 2d or 3d, or assorted," presum
ably the price for banjo strings, as the same ad offered a bundle of 
"Guitar E" and "Violin E" at $2.25. That Bacon does not here supply bass 
strings of any composition suggests he was catering to players using gut 
trebles that needed replacing more often than the basses, whether be
cause of wear or breakage. 

In Gutman's F. 0. G. Journal from November 1902, he advertised his 
"F. 0. G. Special Brand" strings as being neither gut nor steel, and al
though he does not identify their material, he claims they were "not 
effected [sic] by perspiration."72 "Artificial Silk," or rayon was first com
mercially produced in 1891, making it possible that Gutman was using it 
for his "New String."73 They were priced at 10 cents each, with quantities 
of a dozen, for either the guitar or ,~olin at 75 cents, and for the banjo 
at only 65 cents. In the period between 1889 and 1903 a comparison be
tween Lyon & Healy's prices to dealers and ads in BMG journals shows 
that the cheapest gut trebles for the guitar were still twice the price of 
the best steel and that best gut was six times that price. Gutman's Special 
Brand string (of unidentified composition) was priced in between the av
erage cost of gut and steel. 

In 1884, Lyon & Healy offered as standard, three overwound silk 
basses to be used in combination with three gut trebles to make com
plete sets of guitar strings. Later in its 1900 catalog it introduced the 
option of a wound third string made with a silk core ovenvound with sil
vered wire, Although in catalogs from 1884 and 1889 Lyon & Healy of
fered only a wound steel third (described as "Steel wire, covered ,,~th 
silvered wire" in 1884 and "Steel wire, Wound, Silver Plated" in 1889), 
presumably intended to be used in combination with steel trebles, in 
1900 it was also listing an unwound silver-plated steel third. This would 
suggest that the thickness of this plain steel third 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 con
cert pitch. Unless concert pitch for guitars \\~th steel strings was drop
ping, the use of steel as a string material would have been a major factor 

71. The F 0. G. Mandolin, Banjo and Guitarjournal, vol. 1/4 ( 1901), 39. 
72. The F 0. G. 1'v/andolin, Banjo and Guitarjoumal, vol. 3, no. I ( 1902), J 5. 
73. Joseph Foltzer and Thomas Woodhouse, Artificial Silk and its lvlanufaclun, 

(London: Sir I. Pitman & Sons, 192 1), 244. 
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m increasing string tension. In the last quarter of the nineteenth cen
tury, along with improvements to su·engthen the neck and the use of 
internal compression rods running from neck to e nd block intended to 
relieve stress on the soundboard, a number of American patent applica
tions were made for tailpiece improvements designed to help the guitar 
withstand this rising tension. 

String Tension and Tailpieces 

In his patent of January 3, 1854 (fig. 4) , Tilton claims a new design 
that "precludes the necessity of the bracing usually required under the 
sounding board [ed: presumably in the area where the bridge is lo
cated], which always has a tendency to iruure the tone."74 Tilton 's im
provement fixes the su·ings to a tailpiece fitted at the foot of the guitar. 
The strings then pass over the bridge and saddle, but where in other sim
ilar designs they have a tendency to slide la terally over the saddle when 
plucked, Tilton uses a pin device to hold them in place. He considered 
that this would provide the requisite tension on the bridge to allow it to 
act as a fulcrum, imparting energy to the soundboard, which, together 
with the "beneficial effects of fastening the strings to the foot," would at 
the same time prevent "discordant twanging" caused by the strings 
loosely sliding laterally over the saddle. He states: 

By my invention I give the requisite tension to the usual length of string, 
upon which every no te is made, and by the additio nal length of string be
tween the pins and the foot, together with the relief of the soundboard from 
obstruction , produce a ,~bration which gives a fulln ess and richness of tone 
not obtained on any instrument of this character. 75 

In the patent Tilton goes on to refer to his earlier patented (1851) 
strengthening dowel design, suggesting its use in conjunction with this 
lightly-braced soundboard design to further help withstand the in
creased tension caused by the strings being extended to the tailpiece. In 
his additional patent of March 4, 1856, Tilton refers to a series of experi
ments since 1854 that further improve the functioning of the sound
board.76 In this case, his design features a metal tailpiece that is screwed 
to the base of the guitar and attached to the rear edge of the bridge, 

74. William B. T ilto n,January 3, 1854. Patent No. 10380. 
75. Ibid . 
76. Wi lliam B. Tilton , March 4, 1856. Patent No. 14378. 
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F1cu1n: 4. PaLe nL for guitar improvement, William 13. T il ton, .January 3, 1854. 
No. 10380. 

which , without touching the soundboard , then connects to the rim of 
the guita r. The plate of the tail piece has six openings through which the 
ends o f the strings a re attach ed . He reasons tha t "as the strings have no 
need of p ins Lo secu re them Lo the wooden bridge, it can be made much 
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smaller," and further suggests "that v.~th strain of the strings taken up by 
the tail piece, along with the reduction in the size of the bridge, the tone 
of the instrument is improved." He states that while he recognizes a tail
piece is not a new invention, the interplay of bridge size, string tension, 
and soundboard vibration is central to his particular design of combina
tion bridge-tail piece. In 1854, gut was still predominantly used for 
the trebles of the guitar, even if a transition to the use of steel was in the 
wings. Although it might be considered only circumstantial for this 
design to be taken as evidence of the suggested use of steel strings as a 
device for dealing with the guitar's inherent mechanical stresses, it can 
be seen, however, as a precursor to the tailpiece designs that became ad
visory optional extras for those wishing, later in the century, to string 
their instruments with higher-tensioned steel. 

From as early as the late 1860s, evidence points to increasing guitar 
string tension. On August 11, 1868, Gustav Schleicher of Mount Vernon, 
New York, received a patent, lmj:1rovement in Stringed Musical Instruments, 
that outlined an internal tongue-like device fitted within a guitar for im
proving the "power and brilliancy of tone," together Mth a double sys
tem, consisting of both a floating bridge and a pin bridge, to which the 
strings were secured: 

The invention consists, further, in the arrange1nent of a series of ribs on the 
inner or under surface of the sounding-board of a guitar, or other similar in
strument, in such a manner that said sounding-board is materially strength
ened, and enabled to sustain the strength of the strings.77 

While the composition of the strings is not mentioned, that the device is 
intended for strengthening the soundboard to be better "enabled to sus
tain the strength of the strings" suggests an increase in string tension, 
which Schleicher claimed, would also give a more brilliant tone (fig. 5). 

George D. Reed's patent of December 2, 1873 mentions metal strings 
(fig. 6).78 This invention is for an all-metal guitar body, with either a 
wooden or metal neck, to be used with either gut or metal strings. Reed 
does not elucidate as to whether he is referring to metal as the overwind
ings of the bass strings, as a core material, or for plain, unwound, trebles. 

77. Gustav Schleicher, 1868 Improvemenl in Stringed Musical Instruments. US 
Patent 81,012, 1868, issued August I I, 1868. Schleicher also had a patent (202668) 
awarded in 1878 for improvemenL"> to circular saws and appears in the New York City 
directory of I 889 as the head of Schleicher and Sons, manufacturing and dealing in pi~ 
anos and organs. 

78. Reed, Guitars patent. 
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FIGURE 5. Pate nt for guitar device, G. Schleicher, August 11, 1868. US Patent 
81 ,012. 

However, as gut trebles and coppe1~wound silk basses had been in use 
since the early nineteenth century, the mention of metal does suggest a 
departure from these types of strings, suggesting its early use for guitar 
stringing in 1872. Reed declares that a guitar constructed of metal, fol
lowing his design, "will be found to have great power and brilliancy of 
tone, and be particularly free from the twanging sound characteristic of 
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G. D. REED . 

Guitars. 

. No. 145,241. Patented Dec. 2, 18 73, 

FIG URE 6. Patent for me ta l body guitar, G. D. Reed, filed Novem ber 4, 1872, and 
issued December 2, 1873. US Patent 145,241. 

guitars with a wooden body." He goes o n to claim that his "guita,· can be 
constructed at a less cost than guitars ordinari ly made," and that as a toy 
would be indestructible. This design should not be confused with the 
National steel-bodied guitar, pioneered by John Dopyera and George 
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Beauchamp in 1927, which had a fundamentally different approach to 
amplifying the string vibrations by utilizing a system of internal resonat
ing cones. 

Within ten years, further patents show the start of experiments to im
prove tailpieces and bridge design. Jacob Abraham of Silver City, New 
Mexico, received a patent of December 25, 1877 for Imj1rovemenl lo Tail
Pieces .for Guitars (fig. 7). 79 The main feature of this improvement was a 
metal tailpiece whose leading edge acted as a bridge to which the strings 
were also attached. To help relieve the forces exerted by the strings on 
the front of the instrument, the whole device was screwed to the guitar's 
base, coming into contact with the soundboard only at the end block. 

On.July 31, 1883, Erland Anderberg of Mount Vernon, New York, was 
awarded a patent entitled String-Bridge .for Guitars (fig. 8) .80 Erland claims 
for his height-adjustable bridge that: "The object of my invention is to 
provide an efficient and inexpensive means of adjusting the elevation of 
the strings above the soundboard of a guitar .... " He describes his 
"bridge-block, which contains an adjustable saddle mechanism, as being 
fixed to the soundboard by glue or other means," perhaps suggesting 
the use of screws to withstand the force exerted by the strings. While this 
in itself is not direct evidence of the use of steel strings-whose use 
would have increased the force exerted on the soundboard-it does sug
gest that higheHension strings may have been in use, which could have 
distorted the soundboard and bent the neck forward, resulting in an un
acceptably high action. 

A little later, on March 2, 1886, .John Klueber of Sandusky, Ohio, re
ceived a patent for a combined bridge and string-holder that also served 
as a hand-rest (fig. 9) .81 The string-holder is in fact a metal tail piece with 
an attached crosspiece of wood or metal, situated where the bridge 

79. Jacob Abraham, 1877 lmprovemenl to Tail-Pieces for Guitars. US Patent 
198,556, 1877, and issued December 20, 1877. 

80. Erland Anderberg, 1883 String-Bridge for Guitars. US Patent 282 ,147, 1883, is
sued.July 3 1, 1883. Anderberg was born in 1851 in Malmo, Sweden and immigrated to 
the US in 1873 (naturalized in the US in 1880). He was listed in Mount Vernon (NY) 
city dirccLOries as a gu itar manufacturer, and later as an instrument maker, from 1889 
until 1918. It is plausible that Ernest Anderberg, who also made gu itars, was his son. In 
1892 , Ernest Anderbe rg was registered at the same address in Chelsea, Massachusetts 
as Pehr Anderberg, both as guitar makers. Pehr Ande rberg, according to Groce, also 
originated in Malmo, corning to th e US around the time of the Civil VVar, first working 
for Bruno in New York, then moving to iVlount Vernon, and later 10 Boston (Chelsea). 
IL seems likely that there was a familial or business association between them. 

81. John Klueber, 1886 Guitar. US Patent 337,337, 1886, issued Marc h 2, 1886. 
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J. ABRAHAM. 
Tail-·Pieoes for Guitar. 

No. 198,556. Patented Dec. 25, 1877. 
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FIGURE 7. Patent for tailpiece, J. Abraham, December 25, 1877. US Patent 
198,556. 

would normally be. The crosspiece rests on the soundboard, and the 
strings pass over a ridge, fashioned as part of the tailpiece, that acts as a 
saddle. The force of the strings is transmitted via the tail piece to a large 
end block, to which it is screwed. 



60 JOURNAL OF THE AMERICAN MUSICAL INSTRUMENT SOCIE1Y 

(llo llodel.) 

No. 282,147. 

. E. ANDERBERG. 
S'l!RING BRIDGE FOR GUITARS, 

Patented Jilly 31, 1883. 

INVENTOR 
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FIGURE 8. Patent for Guitar Bridge, E. Anderberg, July 31, 1883. US Patent 
282,147. 
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FIGURE 9. Patent for guitar tailpiece, J. Kleuber, March 2, 1886. US Patent 
337,337. 
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The first years of the next decade witnessed a flurry of patents also 
concerned with bridge and tailpiece design. The patent awarded to 
Rudolph Lo rang of Chicago on June 30, 1891,82 entitled Bridge for Musi
cal Instruments, makes reference to metallic strings in particular: 

In all such instrume nts that I have named (guitars, mandolins, banjos, 
zithers) it is desirable to have the strings lie as close to the finger-board as 
they may without coming in contact therewith while under vibration, in or
der that the movement required to close may be minimized. Cheap instru
ments when they leave the factory are of course so adjusted as to attain this 
end; but in such instruments the finger-board may warp, or the strain of the 
strings may cause the neck to bend, or the sounding-board to sink just at 
and in front of the place where the bridge is attached. Either of these causes 
and others may bring the strings so close to the finger-board that when vi
brating they touch it, and thereby prevent the production of a clear tone . 
Again, the amplitude of vibration of a gut string is very much greater than 
that of a metallic string, so much so that on a guitar gut strings require to be 
about an e ighth of an inch farther from the finger-board than metallic 
strings.8 " 

Significantly here, while the patent is designed to be appropriate for 
stringed instruments such as the mandolin and zither, which commonly 
employed metal strings, it also stipulates the difference in desired action 
for a guitar strung with gut from that of one strung with metal. Besides 
Lorang's observation that gut strings need to be further from the finger
board to accommodate their greater "amplitude of vibration," is the is
sue of the greater stiffness of metal strings, which in keeping with 
Young's Modulus on elastic properties, would need to be nearer to the 
fingerboard to prevent them from becoming sharp when stopped. 

The patent received by Charles F. Geiger of Cincinnati, Ohio, on 
June 30, 1891, is for a tailpiece extension to the bridge, specifically de
signed to counteract the effect of the forces of metal strings on the 
soundboard (fig. 10).84 In the patent Geiger states: 

When the strings of a guitar are attached directly to the bridge-piece on the 
sounding-board, there is a tendency to lift the piece from its seat or to warp 

82. Rudolph Lorang, 1891 Bridge for Musical Instruments. US Patent 455,221, 
filedJanuary 17, 1891, issued June 30, 1891. 

83. Ibid. 
84. Charles F. Geiger, 1891 Guitar. US Patent 454,905, filed.January 17, 1891 , issued 

June 30, 1891. The patent g ives Geiger as assignor to The John Church Company, of 
the same town. Chas F. Geiger is recorded in the Cincinnati city directory between 
1885 and 1895 as being a salesman or clerk for the john Church Company. 
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C. F. GiEIGER. 

GUITAR, 

No. 464,906. 'Patented June 30, 1891. 
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FIGURE lO(a). Patent for tail piece extension, C. F. Geiger, June 30, 1891. US 
Patent 454,905. 
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U NI'1'El)) . Sr;r A TES p A TENT OFFICE. 

GH.A:RLES F. GEIGER, OF'GINCIN·NA'l'J, OHIO, ASSIGNOR '1'0 1'HE JOHN CHURCH 
COMPANY, OF SAME PI.ACE. 

GUITAR. 

SPECIFI0A'TI0N forming part of ~tters !'a.tent No. 4154,905, dated June 30, 1891. 

1:pplW&Uou StoaiPobruaq 91 1891, Swt lfo. 380.831, CNo.modol,) 

To all wlwm ,it 1J'l,(J,Y1 concern: F is a metal plate rigidly secured to the 
Be it Known that I, CHARLES i'. GEIGER, a: bridge, and by means of which the bridge is 

citizen of the United States, residing at Cin- atlllohod to the souu,Ung-board by scre1VB e e 
clnnati, i,n the county Of lHn.111llton and State tnkingthrough it into tho sounding-board. A 

s of Ohio, have invented a. newt1.nd useful Im- olock or stay maybe placed underthesoilnd- ss 
:provement in ,Gnitars, of which the following ing-board tO receive tllesoscrow.s when n. very 
1s a. spocifi.cation. . . thin board is used. This plu.t.0, being un<le\·· 

When the strings of a guita1· a1-e attached neath ooe end of! the tail-pieco, raise.~ the tail-

10 ~~!)1~r~T;b:id~~-x!~~; a: ~:;t s~:::i::; ~~~;~~~r~ c~n;:u: :l:!r!1~~~
0~~1~~"f~1:n~1 6c 

from its seat or to :warp the sonudin,-bon.rd the instrument without rattling. I prefer to 
when tlto strings are mndc taut. 'Fins is es- mn.ke 1tho bridge, tail-piece, and pln.te in sop• 

f~i:~ri!~f ~~!!1 ~i;;~:rii~~:~~ u:i~~~ n.rato Eieces n?d ri~dly i secure tlie:t tod 
ts than -that of gn£ strings. :rt is therefore de- , ~;b:~/o~!f1°~tf1~:;

1
v:1~~t:r:~:r11~ ~

1
~e 65 

simble to have tP.e strain of tn.nt strings on piece, if desired. · · 

:Ma1:t!;rt~:~!ni~;~~%1:~1!;dt!n~t~!~ f:~~1~,~~1t:: on the n!d 
tone is produced wlien tho strings n.re nt- t11e tail-piece then bent over the end of the 

29 tached to tho bridge-piece near the bl'idgei sounding-ban.rd. Thus it is evitlont tbnt anr 70 
By employing my invention all of the ad· tAil-picce mny be readily adjusted to · any 

, ~tages·derived from attaching1lte stJ:ings guit.al'. 
near the brld;e and relieving the bridge-piece I c1nim-
from the strain: of taut strings by removing 1. ~l.1he combination, in a gnitm·,of n. sountl· 

2:5 it t.o the sides of the guita.r. aro,obtained. ing-bonl'd, strings, a lip for fastening one end 75 
My invention consists1n a combined bridge of the strings,n bridge,auda to.U-:piece rigidly 

nnd tail::.piece for guitm'S nod other iostru-. socnrcd tlieroto nncl tn.kiog ovec tl10 end of 
manta, ·hereinafter: described and claimed. the sounding-boo.rd, substantially ns and for 

Referring to thodmwings, Fig1.lro 1 is n top the purpose specified. 
30 view of n. portion of o. guitar provided with 2. The eombination,in aguitar,of nsound- So 

my improved bridge a.nd tail-piece. Fjg, 2 is ing~bon.rd, strings, n. bridge provided ,vit11 n 
a longitudinal section of the bridge n.nd tail- lip adaptcq to secure one end of the strin&"S, 
piece. . · n. bridge, a tn.il-piece secured tbe1-eto and tak-

A is a. sounding-board of a guitar; iB B, tl1e ingoverthe end of,tho soundiug~board, and n. 
35 strings; C,a bridge, pre!embly of metal, bnv~ plate, snbstnntinUy- as nnd fo1· the pur1>oso 85 

ingalip D, provided with eyelets dd, in which ,pecified. 
one end of the strings is fastened byknotso1· 3. Thecombinntiou, inn guitar,of 'asonnd• 

i:!eb!t:· fr~~e;;:~~ ~u~i~v<;;1i~ tF~~~~CAi ~~~~~1ip~b~t;~~J!~t !~~?\~~e~~:01 : 
40 pTefer to make this lip and bridge in one tail-piece E, rigidly a'ttacbcd to said bridge 90 

solid piece. and taking ovet· the end of the sonnding-
'E is a tail-piece of any desired patte1•n board, n-nd a plate F between said tuil-pieco 

rigidly secured to the, bl'idge and ext~nding and tl1e sonuding-board,substnutinlly nsnnd 
in the opposite direotion from tho strings for tl1e pnl'pose ,lescribed. 

45 ~~rJ~lc~lo 0s~~i!.h6r erh~ ~tt::s,8~t~!~"fi; CHAS. F. GEIGER. 
attached immediately bellind tho bl'idge, is 
from tho end of the guitar;nnd t11erefore does 
not tend to lift t11e bridge from Its seat o, 

\Yitiiesses: 

50 wnrp the sonnding-boim:l. 
LOUIS COOK1 
GEO, B. JENNINGS, 

FIGURE lO(b). Patent for tailpiece extension, C. F. Geiger, June 30, 1891. US 
Patent 454,905. 
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the sounding-board when the strings are made taut. This is especially u-ue 
when steel strings are used, as the strain o f metal strings is much greater 
than that of gut strings. It is the refore desirable to have the strain of 
taut strings o n some other part of the instrume nt than the middle of the 
sounding-board , a nd a better tone is produced when the strings are attached 
to the bridge-piece near the bridge .B5 

Geiger 's invention goes on to describe how the strings are attached to 
the bridge-piece (the rear part of a preferably me tal bridge), screwed 
into the soundboard and extended through a tail piece, itself screwed in 
to the base of the instrument, thereby relieving the soundboard of the 
strain exerted by the strings. Geiger does not say whether making the 
bridge-piece and bridge fabricated from metal makes for the better tone 
of the strings or whether this material was simply a personal preference. 
Between 1885 and 1895 Geiger was listed in the Cincinnati city directo
ries as either a clerk or a salesman for The J ohn Church Company, musi
cal instrument manufacturers and suppliers originally pan of the Oliver 
Ditson Company.86 In the 1891 patent application , Geiger is described as 
"assignor to the John Church Company" who, from that time, installed 
the tailpiece on its Imperial brand of guitars, claiming that the instru
ments could be strung equally safely with either gut or steel strings. 
David Bradford suggests that this may have been the first guitar adve r
tised as being built specifically for steel strings.87 According to Bradford 
and Hubert Pleijsier, Lyon & Healy started to ship its Jupiter, Columbus, 
Marquette, Lakeside and Arion models equipped with factory installed 
steel strings only in 1896,88 however, the firm was offering plain steel first 
and second, and wound steel third strings for sale in the 1884 catalog, as 
was its contemporary, the]. Howard Foote Company, earlier in 1882-3.89 

85. Geige r, Gu itar patent (189 1). 
86. Tom v\'heeler, American Guitars: An Illustrated History (New York: Harper and 

Row, 1982), 25. O liver Ditson set up the John Church Compa ny (Cincinnati) as a musi
cal instrum ent manufacturer and branch of the parent company in 1860, Lyon & 
Healy (Ch icago) in 1864, and John C. Haynes (Boston) in 1865. 

87. David K. Bradford, "The First Stee l String Gu itars," The Unslrnng History of lhe 
American Guitar: The Guitar and Nineteenth-Century American 1Wusic (2009), http: //www 
. I 9 th ce n turygu itar.com. Accessed, May 1, 2011. Ditson sold the J ohn Church Company 
to its founder, J ohn Church , in 1871. 

88. Pleijsier, \1Vashburn, Prewar Instrument Styles, Guitars, 1\1andolins, Banjos and 
Ulwleles 1883-/940, 42; David K. Bradford , "The First Steel String Guitars," (2009) , ac
cessed July 29, 20 12. http://www. l9thce ntu rygui tar.com. 

89. The Columbus, Marque tte, Lakeside , and Arion models of guitar, equipped 
with facto ry-installed steel strings, a re advertised in th e Lyon & Healy 1900-1901 cata
log. The Jupiter makes an appearance late r in 1903. 
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Two more patents, awarded respectively lo August H. Hines of New 
O rleans, Louisiana, on November 3, 189190 and Charles E. Mendenhall , 

together with Frank Ellis Pugh of Vermont, Illinois, on November 10, 

1891 ,91 were also concerned with bridge and ta ilpiece improvements for 

the guitar. While neither patent specifies the use of steel strings, both in
clude sizeable tai lpieces that are fastened to the base of the instrument 

in keeping with a changing trend in design that was proving lo be benefi
cial in counteracting the damage caused by the use of higher-tensioned 
strings. 

The patent awarded to Marzell Kersten of Savanna, Illinois, dated 
November 24, 1891 ,92 also featured a substantial tailpiece fixed to the 
base of the gui tar (fig. 11 ). In this case, the de,~ce was conceived so that, 

to relieve overall tension , the strings could be easily slackened off when 
the instrument was not in use and then q uickly brought back up to pitch 

when necessary. This evidently was not simply an aid for changing strings 
quickly, but rather a device to relieve string stresses, suggesting that the 
level of the tension of strings at the time was having a detrimental effect 

on instruments. 
Although no further records of US pa ten L, specifically related to the 

guitar have emerged yet for the year l 892,'1~ patent applications for im

provements to guitar-bridge and tail-piece des igns d id not diminish , for 
in 1893 four patents were awarded, three of which had been applied for 

earl ier in 1892: Wi lliam Penn and Carl Lewis Eggert Jr. of .Joplin , 
Missouri , together received a patent for Combined Bridge and Tail-Piece 

for Musical Instruments, dated January 17, l 893;94 George Wooster of 
Fort Apache , Arizona, received a patent for an Adjustable Bridge for 

Stringal Musical Instruments, dated .January 24, 1893, in which the strings 

90. August 1-1. Hines, 189 1 Combi ned Bridge and Tail Piece ror Guitars. US Patent 
462,554, 189 1, and issued November '.i, 189 1. 

91. Charles E. Mende nhall and Frank Ellis Pugh , 189 I Bridge i<,r Gu itars Etc. US 
Patent 462 ,869 , f-i led August 24, 189 1, iss ued November 10, 189 1. Originally flied for 
August 2(1, 1891 as Patent No. 4036 10. 

92. Marze II Kersten , I 89 I Tai l Pi ece ror Guitars. US Patent 463631, filed 
September 7, 1891, issued November 24, 189 1. Originally applied for September 7, 
1891 as Pate nt No. 405025. 

93. A patent was, however, awarded lo Charles] . Cook of Montreal on May 24, 1892 
for Tail/1i1:rr for Stringed ,Wusical lnslnmu•nts dial included lhc g uilar bu l is illustrated for 
the ban.io. US Patenl 475,674. 

94. \•Villiam Penn and Carl Lewis Eggen.Jr., 1892 Co 111 hi11cd Hridge and Tail-Piece 
for M usical Instruments. US Patent 490,2 13, filed June 17, 1892, and issued.January 17, 
1893. Origina ll y applied for .June 17, 1892 as Patcn l No. 4370:\4. 
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(l!o· Hodel.) 
M. KERSTEN. 

TAIL PIEOE FOR GUI'.l!ARB. 

No; 463,631. Pa.tented Nov'. 24, 1B9i. 

~rl~4y} 
0 :11 

1T . 

FIGURE 11. Patent for tailpiece extension, M. Kersten, November 24, 1891. US 
Patent 463,631. 
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rest on individually adjustable saddles to regulate string length 
(fig. 12);95 Frank A. Ingersoll of New York received a paten t for 
Adjustable Tail-Piece for Guitars, dated July 4, 1893, in which the bridge bar, 
acting as a string saddle, may be adjusted laterally towards or away 
from the encl of the fingerboard, and the tailpiece, horizontally,96 and 
William P. Owen of Joplin, Missouri (assignor to Jessie C. Owen of the 
same place) received a patent for a Bridge and Tail-Piece, applied for on 
January 23,1893 but not granted until November 21, 1893.97 Owen 's 
patent declares that although an adjustable bridge and tailpiece is not a 
new idea, his design is unique in that the two parts are separate, with the 
bridge being adjustable vertically and the tailpiece horizontally. By this, 
Owen means that the tailpiece would be adjustable toward or away from 
the bridge in the horizontal plane. Of these four, Wooster's patent is the 
only one that refers directly to string composition, mentioning the use of 
both silk and gut, and steel strings. Th e others, as with the previous 
patented designs from 1891, feature substantially built tailpieces to
gether with their method of fixing. 

T he patent awarded to Pehr Anderberg of Chelsea, Massachusetts , on 
March 20, 189498 detailed three improvements to the guitar related to 
the stringing: a strengthened neck and truss rod design, a type oflocking 
tuning peg, and a combination bridge and tailpiece in which the bridge 
is elevated from the top of the soundboard, supported on a metal frame 
that is part of the tail piece itself fixed to the soundboard (fig. 13). 
Although this is not stated explicitly, all three appear to be intended to 
help withstand the effects of higher string tension. 

On May 8, 1894, R. L. Turner was awarded a patent for a guitar tail
piece (fig. 14) .99 This design is for a substantial interior metal device 
attached to the guitar's end bock. Two arms extend upward through the 

95. George \•Vooster, 1892 Acijustabl e Bridge for Stringed Musical Instrume nts. US 
PaLent 490,5 28, filed OcLOber 17, 1892, issued J an uary 24, 1893. Originally applied for 
OcLOber 17, 1892 as PaLenL No. 449140. 

96. frank A. Ingersoll , 1892 AdjusLable Tail-Pi ece for GuiLars. US PaLenL 500,581, 
filed Decembe r 28, 1892, issued July 4, 1893 . Originally applied for Dece mbe r 28, 1892 
as Patent No. 45658 1. 

97. William P. Owen, 1893 Bridge and Tail-Piece . US PaLent 509,240, filed January 
23, 1893, issued November 21, 1893. Originally applied forjanuary 23, 1893 as PaLenL 
No. 459348. 

98 . Pehr Ande rberg, 1894 GuiLar. US PaLe nL 515,717 fil ed July 26, 1894, issued 
March 20, I 894. 

99 . Origi nally filed for Fe bruary 6, 1894 as Palenl No. 499,248. 
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/Bo KodeL) . 
G. WOOSTER. · 

ADJUSTABLE BRI]1GE' FOR STRINGED MUSICAL' lNS'.l'RUM,ENTSi 

No. 490,628. · • 'P&tented J~n. ·.24, 1893,, 

FIGURE 12. "Adjustable Bridge for Stringed Musical Instruments" by George 
Wooster,January 24, 1893. US Patent 490,528. 
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(,!lo Hodel.) 

No: 616,717. 
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P. A. ANDERBERG. 
GUITAR, 

Pe.tented Mar. 20, 1894. 
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FIGURE 13. "Guitar" by Pehr Anderberg, March 20, 1894. US Patent 516717. 
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. R. L. TURNER. 
TAILPIEOE FOR MlJBIOAL INSTRUMENTS, 

No. 6l9,H6. Patented May· 8,_ 1894 . 
.fl 

WITNESSES: -::Jr' t d . 6, INVENTOR 

0 
.!!!!> llobe·d t..:Cu."t"n&"t', . 

~ ~J,,;,~,L~ 
~""""''''-"""' ":;;;rJE~ / ,,._ 

FIGURE 14. Patent for Guitar Tailpiece, R. L. Turner, May 8, 1894. US Patent 
519416. 
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guitar's soundboard to support a tailpiece that is suspended to the rear 
of the bridge anchoring the strings, while at the same time isolating 
them from the soundboard. Turner again appears to be addressing in
struments that could have been strung at a higher tension by incorporat
ing a diagonal brace in his design that runs from the bottom of the end 
block to the front part of the internal de\~ce to add rigidity to the tail
piece. Its use is optional, depending on the size of the instrument. 

Patents for tailpiece and bridge improvements, ranging from simple 
metal plates attached to the end block to bridges with adjustable saddles, 
continued to be awarded throughout the second half of the 1890s and 
into the 1900s. vVhile the manner of securing the bridges to the instru
ment often appears to be substantial, their main design characteristic is 
a move away from the fixing and terminating of the strings at the bridge 
itself-with the associated rotational force exerted on to the soundboard 
in that area-to extending the strings into sturdy tailpieces attached to 
the end block and so relie~ng their strain on the soundboard. 

Conclusions 

Guitars with factory-installed steel strings did not become available un
til the middle of the 1890s-Lyon & Healy, for instance, started to ship 
Jupiter, Columbus, Marquette, Lakeside, and Arion models strung with 
steel in 1896. 100 However, steel for plain trebles and in combination with 
silk for the core of overwound basses had appeared in]. Howard Foote's 
musical merchandise catalog (1882-3) and in Penny's account of wind
ing guitar strings in Connecticut (1863). Combined with the reference 
to metal strings in Reed's patent of 1872, this evidence suggests that steel 
strings were used by some North American guitarists from much earlier 
in the second half of the nineteenth century, some three decades before 
they became a factory option on commercially manufactured guitars. 

Roger Siminoff's references to the Gibson Company's early twentieth
century use of trebles of silver-plated copper \~re in combination with 
silk-cored basses overwound \~th silver-plated copper, 101 appear to be er-

I 00. Pleijsier, \t\lashburn, Prewar lnstnwu:nl Styles, Guitars, 1\ilrmdolins, Banjos and 
Ukeleles 1883-/940, 42; David K. Bradford, "The First Steel String Guitars," The 
Unstrung Histo,y of the American Guitar (2009), accessed 7 / 29/20 I 2. 

101. Roger H Siminoff, "Gibson Strings," Gibson Guitars: JOO Years of an American 
Icon, eel. Walter Carter (Los Angeles: General Publishing Group, 1994), 138- 139. 
VVhile Siminoff here states that silver-plated copper wire was used for the high strings, 
in Gibson'.\' Autlwralive Guide to Guitar Strings, he mentions only copper wire as a string 
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roneous: copper, with or without plating, lacks the tensile strength neces
sary to reach even the g of the third string. According to Siminoff, 
Gibson 's own brand of metal strings first appeared as an accessory prod
uct in the 1909 Catalog H, although he claims strings had been available 
from the company (presumably out-sourced) before that date. 102 

C. F. Martin, on the other hand, did not enter the commercial steel
string guitar market until 1916, although some guitars strung with steel 
do sporadically appear as special orders in company ledgers from as 
early as 1900. Martin had initially provided guitars for both Ditson and 
the Southern Californ ia Music Company, and then , from 1918, directly 
marketed its own models equipped with steel strings. According to 
J ohnston, it was not uncommo n for Martin to substitute steel for the first 
string in a gut set, and in the early 1920s Martin shipped many guitars 
with steel trebles together with wound basses from an o therwise gut 
string set, which he describes as "not having a steel core" (presumably 
they were overwound silk, but perhaps si lk and steel). 103 As the Martin 
Company had made a name with prominent American performers play
ing gut-strung instruments even before the emergence of a distinctive 
BMG communi ty and was also supplying this type of guitar to the 
American parlor, it is not surprising that its move to equipping guitars 
with steel trebles was cautious at first. However, by including steel-strung 
guitars in its range, the company reacted to public demand, and it is evi
dent from the amount of advertising in musical instrument merchandis
ing catalogs, newspapers, and BMG j ournals that steel strings, whether 
plain or overwound, had been readily available since at least the early 
1880s and that steel as a string material was already emerging earlier. 
J o hnston's statement regarding the sh ipping of Martin guitars with 
mixed string materials suggests there may also have been a practice of 
stringing the top two treble strings of the guitar with differing materials 
in combination. 

material. Peruffo, when explaining th e hig hest pitch a partic ul ar type of string can be 
tuned without breaking, cites Remy Gug, who observed that co pper alloy strings had a 
breaking frequency of 125 Hz per metre . On a guitar with a string length of 635 mm, 
the hig hest frequency to which this type of stri ng co uld be stre tched woul d be 
196.85 H z, or g. A copper alloy string is usually made with between 5% and 30% of an
other metal (typically brass), making it stronger than a pure copper string. which 
would have an even lower breaking frequency, making it unsuitable for guitar trebles. 

102. Ib id ., 138-1 39. 
103. Ri chard J o hnston , Marlin Guitars: A Technical Refem,ce, 1st ed. (New York: Hal 

Leonard Books, 2009), 47. 
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The attraction of plain steel strings was compounded by the greater 
expense of gut in addition to its shorter playing life. However, aesthetic 
considerations of tone and volume must have had an influence on string 
material usage. When the guitar was to be used in a domestic or other in
timate setting, gut would have been loud enough, and its timbral charac
teristics were likely to have been preferred for the repertoire of the early 
nineteenth-century European guitar pedagogues. This would have been 
true in a professional concert setting, too, even with the limitation of the 
instrument's volume. On the other hand, when the instrument was used 
for vocal accompaniment or in small musical ensembles gathering infor
mally in the parlor to play dance tunes, the practice of substituting steel 
for the first or first and second strings may have developed, and the re
sulting timbral mixture may have been acceptable-or even desired. 
When using the guitar alongside other instruments such as the violin or 
piano (now a louder instrument than the early nineteenth-century
Viennese fortepiano with which the guitar had been paired), or for 
dances outdoors, the increased volume resulting from substituting steel 
for gut may have been preferred. In combination with the more power
ful gut-strung banjo, silk and steel basses would have given the guitar a 
balancing strength of sound, and when, from the 1890s, the guitar was 
used as part of the popular mandolin orchestras, steel trebles in conjunc
tion with either steel-core or silk and steel-core basses would have given 
both the necessary increased volume needed and the compatible timbre. 

By the end of the nineteenth century, treble strings for the guitar were 
available in gut, plain steel, and silve,~plated steel, while basses were avail
able with a silk core, a steel core, or a silk and steel core overwound \\~th 
silver-plated copper wire. Significantly, the transition from gut and silk to 
steel reflected a move away from the solo, duet, and accompanimental 
use of the guitar in the American parlor to its inclusion in ensemble and 
dance music played in bars, halls, and larger outdoors settings. 




