
 THE CONSERVATION OF AMERICAN WAR MEMORIALS

 MADE OF ZINC

 CAROL A. GRISSOM AND RONALD S. HARVEY

 ABSTRACT-Affordable war memorials featuring
 soldiers made of zinc were purchased by small towns

 throughout the United States following the Civil

 War, and the practice continued to a lesser extent

 after the Spanish-American and First World Wars.

 Such memorials can be generally divided into three

 groups defined by fabrication techniques: (1) imita-

 tion bronze statues sand-cast in pieces, assembled by

 soldering, painted with "bronze" paint, and placed on

 masonry pedestals or cast-iron fountains; (2) so-called

 white-bronze statues assembled using molten zinc to

 back unobtrusively located joins between sand-cast

 pieces, sandblasted to appear stonelike, and displayed

 on masonry pedestals or multilayered white-bronze
 bases that in some cases created enormous monu-

 ments made entirely of zinc; and (3) statues stamped
 from sheet zinc in sections, which were soldered or

 riveted together on metal armatures and painted. The

 most common zinc statue damage is breakage of the

 brittle cast metal. Difficult problems are presented by

 large white-bronze monuments, which are often

 distorted by the metal's tendency to creep. Even more

 damage has been caused by ill-informed attempts at

 amelioration, especially filling interiors with concrete

 instead of installing stainless steel internal supports.

 Appropriate surface treatments are emphasized.

 TITRE-La conservation des cenotaphes et autres
 monuments aux morts am6ricains faits en zinc.
 RASUME-Suivant la guerre civile, des petites villes
 dans l'ensemble des Etats-Unis se sont procures des

 monuments aux morts comportant des soldats faits

 en zinc, le prix de ces monuments 6tant relativement

 peu dispendieux. Cette meme pratique s'est aussi

 r6petee, quoiqu'ai un degre moindre, suivant la guerre

 hispano-ambricaine et la Premiere Guerre Mondiale.
 En general, ces monuments peuvent &tre divis6s en

 trois categories d6finies par leurs techniques de fabri-

 cation. Premierement il y a les statues en imitation de

 bronze, qui sont coul6es piece par piece dans des
 moules en sable et ensuite assembl6es par soudure,

 peintes avec de la bronzine et enfin 6rigees sur des
 piedestaux de magonnerie ou des fontaines en fonte.

 Deuxiemement il y a les pretendues statues en bronze

 blanc, qui sont elles aussi coulees piece par piece dans

 des moules en sable, mais sont assemblies de fagon
 discrete en utilisant du zinc liquide sur le verso des
 joints. Ces statues sont ensuite soumises au jet de
 sable pour leur donner l'aspect de la pierre et erigees

 soit sur des piedestaux de magonnerie, soit sur des

 bases faites de plusieurs couches de bronze blanc, ce

 qui cree dans certains cas d'6normes monuments
 entierement faits de zinc. Troisiemement il y a les

 statues composees de feuilles de zinc estamp6es, qui
 ont ete soudees ou rivetees ensemble sur des arma-

 tures en metal et finalement peintes. Les dommages

 les plus frequents sur ces statues en zinc sont causes

 par la rupture du metal de fonte qui est relativement

 cassant. Les grands monuments en bronze blanc
 pr6sentent souvent des problkmes de deformation

 dis ia la longue au fluage du metal sous l'action de la

 gravite. Enfin bien d'autres dommages ont 6te provo-

 ques par des tentatives inconsiderees de restauration,

 particulierement le bouchage avec du beton, au lieu

 d'installer des renforts internes en acier inoxydable.

 Des traitements de surface appropries sont decrits, en

 soulignant leur importance.

 TITULO-Conservaci6n de monumentos ameri-

 canos conmemorativos de guerra hechos de zinc.
 RESUMEN-Monumentos conmemorativos de

 guerra hechos de zinc que representan soldados
 fueron adquiridos a precios razonables por ciudades

 pequefias a traves de los Estados Unidos despu&s de la
 Guerra Civil. Esta praictica continu6 en menor
 medida despues de la guerra Hispano-Americana y
 de la Primera Guerra Mundial. Generalmente, estos

 monumentos conmemorativos pueden dividirse en

 tres grupos de acuerdo a su tecnica de fabricaci6n: (1)

 estatuas imitaci6n bronce, fundidas en partes en
 moldes de arena, ensambladas por medio de
 soldaduras, pintadas con pintura de "bronce," y situa-

 das en pedestales de mamposteria o fuentes de hierro

 de fundici6n; (2) estatuas fabricadas usando el
 llamado "bronce blanco", ensambladas usando zinc

 fundido para reforzar disimuladamente las uniones
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 entre las diferentes piezas fundidadas en moldes de

 arena, pulidas por arenado para que parezcan hechas

 de piedra, y exhibidas en pedestales de mamposteria

 o en bases de bronce blanco compuestas de varias
 capas que, en algunos casos, creaba monumentos
 enormes hechos completamente de zinc; y (3) esta-

 tuas estampadas por partes en liminas de zinc,
 soldadas o ribeteadas sobre armaduras de metal y

 pintadas. El dafio mais comuin en las estatuas de zinc

 es la ruptura del quebradizo metal fundido. Los
 grandes monumentos de bronce blanco presentan

 problemas dificiles de resolver por la tendencia del
 metal a deformarse. Intentos basados en informaci6n

 incorrecta han causado afin mas dafio, especialmente
 cuando los interiores se rellenaron con hormig6n en

 lugar de instalar soportes internos de acero inoxi-
 dable. Se enfatizan los tratamientos superficiales

 apropiados.

 1. INTRODUCTION

 In the Western world, successful large-scale smelting

 of zinc began in the 18th century. Statues were first

 made of zinc in Berlin during the 1830s, promoted

 by the influential German architect Karl Friedrich
 Schinkel (1781-1841). They were modeled by
 famous sculptors and placed in prestigious loca-
 tions-the pediment of the Berlin Opera, for exam-

 ple, and throughout the gardens and royal palace of

 Sans Souci at Potsdam-and they proliferated in
 Central European cities, especially Berlin, Munich,

 Dresden,Vienna, and Budapest (V6sgen 1997; Kobler
 1999; Hierath 2000). Following the revolution of
 1848, a few German sculptors immigrated to the

 United States, where they played critical roles in early

 zinc production. One such immigrant, Moritz J.
 Seelig (1809-ca. 1889), produced the first recorded
 zinc castings in America for the Castle Garden Fair in

 New York in 1852 (Stiles 1884). Among the earliest
 extant statues is a zinc Benjamin Franklin (1858)

 purchased with a bronze finish for a niche on the
 Franklin Lyceum in Providence, Rhode Island
 (Danielson 1858). A cast-iron fountain decorated
 with zinc statues was installed in Savannah, Georgia,

 that same year. Trade catalogs featuring zinc statues

 appeared after the Civil War (Fiske ca. 1868-69),

 becoming longer and more lavish publications in the

 1870s (Mott 1873; Fiske 1874; Seelig 1876). In 1876

 the Centennial Exhibition in Philadelphia provided a

 showcase for zinc, and displays of zinc statuary by the

 J. L. Mott Iron Works and Wm. Demuth & Co.
 received commendations (Sandhurst et al. 1879;
 Walker 1880). Cast-zinc architectural sculptures also

 appeared on exhibition buildings, including seven
 colossal personifications and 16 huge eagles atop
 Memorial Hall (Sellin 1974). A large Gambrinus, the

 king who purportedly first brewed beer, stood over

 the entrance to Brewers Hall (Harris 2000). Stamped

 sheet-zinc eagles appeared on a Sheet-metal Pavilion

 (Sheet-metal Builder 1876).

 Initially, many zinc statues in the United States

 were copies of antique and other well-known Euro-

 pean statues. American subjects soon dominated the

 market, however, including cigar store-type Indians,

 a Boy with a Leaking Boot, firemen, and Civil War
 soldiers. At least 100 Union and 25 Confederate

 soldiers made of zinc have survived. Unlike bronze

 soldiers, whose price tags could exceed $10,000,
 soldiers of zinc could be purchased for as little as

 $150 (Mott 1890). Most were placed in front of
 county courthouses in the Midwest, on the public
 commons of New England villages, or in small-town

 cemeteries as far west as Carson City, Nevada, or

 Redwood City, California. Their distribution has had

 ramifications for the present day, as conservation

 expertise may not be readily available in the smaller
 communities where zinc soldiers are located.

 Only 12 soldiers of zinc memorializing later wars
 have been located, as the use of zinc for statuary
 declined after 1900, in tandem with the decrease in

 popularity of public monuments in general. Still, the

 founder of Hershey's Chocolate, Milton Hershey,

 purchased a "bronzed" Rough Rider for $245 (Mott
 1913), an inexpensive version of a popular bronze

 Spanish-American War Soldier (1904) by Allen George

 Newman (1875-1940). World War I soldiers made of
 zinc include three copies of a handsome Doughboy

 sold by the J. W Fiske Iron Works. They appeared on
 memorials within a dozen miles of each other in

 northern New Jersey (Wanaque and Riverdale) and
 southern New York (Suffern) during the 1920s. The
 last known installation of a zinc soldier was a copy of
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 E. M.Viquesney's (1876-1946) Spirit of the American

 Doughboy dedicated in 1944 in Verona, Pennsylvania.
 Its form is similar but not identical to more than 100

 stamped sheet-copper statues manufactured by
 Chicago's Friedley-Voshardt Company (Friedley-
 Voshardt 1925).

 Knowledge of fabrication always underlies sound
 conservation treatment. Since there is so little

 published material about the manufacture of zinc

 soldiers, this article provides considerable detail.
 Information about the entire body of zinc soldiers,

 gleaned in the process of compiling a catalog of zinc

 sculpture in America (Grissom forthcoming), shows

 that most are replicas of a few models.Their sculptors

 have not been identified to date, but a few names can

 be put forward here, including that of the Bohemian-

 born immigrant sculptor Caspar Buberl
 (1834-1899). In marked contrast to their German

 contemporaries, major American-born sculptors
 shunned zinc in favor of bronze or marble (Ward

 1874). Further data about many individual sculptures

 mentioned in the text may be found at the invaluable

 website of the Smithsonian's Inventory of American

 Sculpture (www.siris.si.edu).

 2. FABRICATION

 The principal advantage of using zinc for monu-
 ments was that this dull, gray metal could inexpen-

 sively be made to imitate bronze or stone.Application

 of paint or other surface treatments, however, made

 zinc an "invisible" metal. Today zinc remains almost

 unknown to the general public and even to conser-

 vation professionals. Zinc statues are frequently
 misidentified as lead or cast iron since all three are

 "white" metals. In fact, lead can be readily differenti-

 ated because it is easily scratched, and iron can be

 distinguished because it is magnetic.

 Cast iron was zinc's chief competitor for low-cost

 statuary in America. At first, zinc fountain statues like

 Antonio Canova's (1757-1822) Hebe, first produced
 in marble in 1796, probably copied cast-iron statues

 made slightly earlier by companies like the Philadel-

 phia firm of Robert Wood & Company (Hinckley
 1853). Use of zinc for fountain statues quickly super-

 seded cast iron, however, because zinc was so easily

 cast and joined with ordinary lead-tin solder. Before

 the development of welding at the end of the 19th

 century, cast-iron statues had to be laboriously made

 by bolting pieces together; alternatively, they could

 be cast whole, which required complex molding or

 pattern making. Cast iron remained in use for statu-

 ary only when its advantages of weight and strength

 were important. For instance, Jockey, Chinaman, and

 Darkey hitching posts were made exclusively of cast
 iron. Identical statues cast in zinc had more limited

 uses as trade signs for stables and teahouses, as well as

 for the New York City premises of the statue's
 purveyor, J. W. Fiske (Fried 1970). Cast-iron animal

 statues also may have continued to outnumber their

 zinc counterparts because their ruggedness made
 them more suitable for display on lawns.

 American zinc statues were fabricated using
 three techniques. The most common was to assemble

 small sand-cast pieces with lead-tin solder. Surfaces of

 soldiers fabricated in this way were almost invariably

 painted to simulate bronze. A second type of statue

 was described by its producers as made of so-called

 white bronze, a material distinct from real (copper

 alloy) bronze. White bronze was produced only by

 the Monumental Bronze Company in Bridgeport,
 Connecticut, or affiliates with similar names and

 mostly used for tombstones and cemetery statues.

 White-bronze statues were carefully made so that
 joins were unobtrusive, and surfaces were sandblasted

 to achieve matte finishes that had the "appearance of

 a superior sort of stone" (Schuyler 1878, 7). A third

 technique, stamping statues in sheet zinc, was used

 mostly for architectural statues. These could be

 purchased for even less than cast statues. Only one

 sheet-zinc soldier has been located, however, proba-

 bly because identical soldiers made from sheet copper

 could be purchased for only a little more money.
 Supporting armatures are always found inside sheet-

 zinc statues, while they are rarely used inside those
 made of cast zinc.

 2.1 PAINTED CAST-ZINC STATUES

 Contemporaneous publications describing fabri-
 cation of painted cast-zinc statues in America are
 almost nonexistent. The archives and recollections of
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 the last president of a company that sold them have

 proven to be invaluable resources (Fiske 2000; Israel

 2000). Another source of information on production
 has been evidence found on the statues themselves.

 The earliest known zinc soldiers were made for

 the City of New York Civil War Monument (1869) in

 Brooklyn's Green-Wood Cemetery: an Infantryman

 (fig. 1), Cavalryman, Artilleryman, and Engineer.

 Contemporaneous photographs and remnants of
 copper plating provide solid evidence that the statues

 originally imitated bronze (Richman 1998). More-
 over, the statues are replicas of four bronze statues on

 an earlier City of New York Civil War Monument (1866)

 at Calvary Cemetery in Queens. While no further

 copies of three statues are known, the Infantryman was

 a popular figure standing at parade rest, wearing a

 greatcoat, and steadying his rifle with the fingers of

 his left hand dangling over the end of the barrel. The

 statue was reproduced at least once in zinc (for White

 Plains, New York) and four times in bronze (for

 Wilmington, North Carolina; Ossining, New York;
 and Clinton, and Lawrence, Massachusetts). It also

 seems to have been the model for two slightly differ-

 ent versions sold through trade catalogs in later
 decades (see below). M.J. Power (1836-1902) cast the

 bronze statues for the City of New York Monument in

 Calvary Cemetery, and later bronze copies of the

 Infantryman bear his foundry mark. The founder for

 the zinc statues at Green-Wood Cemetery is undoc-

 umented, but Seelig is the most likely candidate.

 During the 1850s the immigrant sculptor had estab-

 lished a zinc foundry in Williamsburg, just across the

 East River from NewYork City, and verbal tradition

 among his descendants supports attribution of the
 soldiers to his foundry (Sammel 2002). The sculptor
 is unknown, but the statues bear considerable resem-
 blance to the work of Buberl. Moreover, Buberl is

 known to have worked with Power and modeled

 several zinc statues cast by Seelig, including a colossal

 Robert Fulton (1872) for the Fulton Ferry landing in

 Brooklyn, now in the Museum of the City of New
 York.

 Recent bronze replication afforded an opportu-

 nity for close examination of the Green-Wood
 Cemetery statues at Modern Art Foundry in Queens,

 NewYork. During deinstallation at the cemetery, the

 X .?A :
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 Fig. 1. Infantry, City of New York Civil War Monument (1869),

 copper-plated cast zinc, Green-Wood Cemetery, Brooklyn,
 N.Y Photograph by Carol A. Grissom

 Infantryman came apart at the waist, revealing a

 Roman join. Several inches of the lower edge of the

 upper body fit like a sleeve over the upper edge of
 the lower half, fixed with pins at intervals around the

 waist. Disassembly also showed a pair of wrought-
 iron bars extending from the waist to below each
 heel. The location of joins revealed how patterns
 were made for casting. Each leg, for instance, has
 seams at the center front and back, indicating that

 patterns were made by bisecting each leg of the
 model, which was probably made of plaster. Each half

 of the leg model would then have been rammed in
 sand and removed to create a void for "flat casting,"

 as it is known in modern foundry parlance (Spring

 2001). In contrast, legs of the identical bronze statues

 at Calvary Cemetery were cast as integral units.
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 Fabrication of the Green-Wood statues differs in

 several respects from later zinc statues. Pattern pieces

 were larger and thicker than for the later soldiers, and

 Roman joins and armatures have not been found
 subsequently. Copperplating on the Green-Wood
 Cemetery statues, revealed only after surfaces had

 been cleaned at the foundry, is also unique for zinc

 Civil War soldiers. It supports the hypothesis that

 Seelig was the fabricator since he is known to have

 had experience with making electrotypes (Stiles
 1884). While European statues were often copper-

 plated after about 1850, the only other American zinc

 statues known to be plated are 20th-century religious

 statues sold by the Daprato Statuary Company,
 referred to as "orbronze" (Daprato 1921).The earliest

 known group is a Crucifixion erected in 1916 in
 Brookville, Indiana, and the earliest known Daprato

 catalog showing orbronze statues is dated 1921.

 In subsequent decades, slightly different versions

 of the Green-Wood Cemetery's Infantryman were

 sold through catalogs by J.W. Fiske and the J. L. Mott
 Iron Works, known in about 10 copies each. Princi-

 pally purveyors of utilitarian ironwork, the two New

 York City companies had sidelines in fountains with

 cast-iron basins that incorporated zinc statues, and

 they marketed individual zinc statues as well. Both

 companies seem to have obtained statues from a zinc

 foundry, which cast their models, sold them statues

 "off the shelf," or both.J.W Fiske used M.J. Seelig &

 Co. for casting statues by 1892 (Seelig 1892; Fiske

 2000), and in 1927 Seelig scrapped Fiske's patterns
 for the Civil War Soldier on the company's behalf
 (Seelig 1927). No documentation has been found
 regarding Mott's source for zinc statues, but nearly all

 statues in a Mott catalog of 1873 are listed in a
 contemporaneous Seelig catalog (1876), supporting
 the Seelig foundry as the source during those years.

 J. W Fiske's soldier (fig. 2) was almost certainly
 modeled before the Mott statue, since the 1875 dedi-

 cation of a copy in Saratoga, NewYork, is well docu-
 mented. The name of the statue's modeler-

 Allicot-has been found in Fiske family papers (Fiske

 1941) and can be plausibly identified with Henry J.
 Ellicott (1848-1901) since the statue resembles other

 works by the sculptor, e.g., the First Pennsylvania
 Cavalry Monument (1890) at Gettysburg. The figure

 Fig. 2. J. W. Fiske's Grand Army of the Republic Fountain
 (1893), imitation bronze paint on cast zinc, Pottstown, Pa.
 Photograph by Carol A. Grissom

 differs in small ways from the earlier Green-Wood

 Cemetery Infantryman. The cape of the Fiske soldier's

 greatcoat, for instance, is thrown over the proper

 right shoulder, and the figure no longer sports a

 goatee. J. W. Fiske threatened penalties for use of its

 statue patterns by others (Seelig 1892), probably forc-

 ing the J. L. Mott Iron Works to obtain another statue

 in response to heightened demand for Civil War
 memorials about 25 years after the conflict (fig. 3).
 The first documented dedication of a Mott soldier

 occurred in 1888, and it has not been found in

 company catalogs until 1890. The Mott statue is a
 more exact but awkward copy of the Green-Wood
 Cemetery Infantryman. In many other instances, Fiske

 and Mott sold identical statues of the same subject,

 probably obtained from Seelig's inventory. Copies of
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 Fig. 3. J. L. Mott Iron Works-type Civil War soldier on cast zinc. Photographs by Carol A. Grissom: a. Grand Army of the
 Republic Civil War Monument (1888), showing remnants of dark-colored paint, Woodlawn Cemetery, Bronx, N.Y.; b. Union
 Sentry (ca. 1895), polychromy,West Lafayette, Ind.; c. Civil War Private (1891), glossy commercial bronze paint, Lebanon, N.H.

 a popular Indian Chief that bear Fiske and Mott foundry

 plaques, for example, display identical seams and meas-

 urements.The Indian Chief seems to have been first cast

 by Seelig (1876) as a cigar-store Indian for another

 company that sold merchandise for tobacco shops.

 Wm. Demuth & Co. had entered it "according to Act

 of Congress in the year 1872 ... in the office of the

 Librarian of Congress" (Fried 1970, 54).

 J.W Fiske's statues were mainly cast in sand using

 zinc patterns, which could be used an almost unlim-

 ited number of times (Wilkinson 1871). Cast-iron

 piece molds were also made for slush-casting
 portions of Fiske's statues, such as a small head,
 although there is no evidence of this form of manu-

 facture in the case of Fiske's soldier (Fiske 2000).The

 patternmaker placed seams where it was convenient

 for molding and casting instead of where they would

 be unobtrusive, since statues were to be painted.
 From the 1930s until zinc statues were no longer sold

 by the company in the 1950s, cast pieces arrived from

 the foundry at Fiske's Manhattan offices packed in

 burlap bags inside wooden barrels (Fiske 2000).
 There, facilitated by marks that had been struck
 across joins on interior surfaces of the patterns, they

 were soldered together by workmen in the
 subbasement. Mott's statues are similar to those of

 Fiske in terms of fabrication, and soldiers sold by

 both companies were customized with genuine gilt-

 brass army buttons soldered to the zinc. Presumably

 obtained by the foundry from those available in New

 York City, buttons on a J.W. Fiske statue in Pottstown

 (fig. 4) are those of NewYork state militia rather than

 the local Pennsylvania regiment (Albert 1976).
 Both Mott and Fiske soldiers were available

 "painted one coat" (probably a primer) or, for a
 slightly higher price, "bronzed" (Mott 1890, 1901,
 1911; Fiske ca. 1908-15). According to 19th-century
 documents, Fiske sent a workman to "bronze" a

 fountain on-site in the New York area (Fiske 1893),

 and analyses have shown that this treatment consisted

 of the successive application of white lead paint,
 reddish brown paint, and copper flakes in a clear
 medium, topped by varnish (Grissom 1994). Micro-

 scopic examination of original bronze paint from the

 Pottstown soldier revealed three layers, with the
 middle layer containing copper flakes dusted on still-

 wet lacquer (Lins 1996). From at least the 1930s
 through the 1950s, statues were painted in Fiske's
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 Fig. 4. Detail of fig. 2, showing gilt-brass buttons before
 recent repainting Courtesy of Dennis Montagna

 basement prior to shipping them to customers,
 although by then the practice of "bronzing" had
 ceased in favor of the application of stippled green-
 and-black paint (Fiske 2000). A few soldiers are now

 painted naturalistically, such as those at the Old

 Soldiers Home in West Lafayette, Indiana (see fig. 3b),
 but no records have been found that indicate this

 paint was an original treatment. Most painted soldiers

 were placed on stone pedestals, but at least five orig-

 inally stood atop cast-iron fountains. Catalogs docu-
 ment that fountain bases were also available bronzed,

 and cross sections of paint from the Pottstown statue's

 base showed that the earliest layers were comparable

 to those of the bronzed statue. A light-colored sand

 paint imitating stone was applied to the base after-

 ward, however, and this treatment has been repeated

 to the present day. A Spirit of the American Doughboy in

 Winchester, Massachusetts, was reportedly electro-

 plated with copper when erected (Bronnet 1997),
 although this claim has not been confirmed.

 2.2 WHITE-BRONZE MONUMENTS

 White-bronze monuments and statues were sold

 only by the Monumental Bronze Company; its pred-

 ecessor, Schuyler, Parsons, Landon, & Co.; and affili-

 ates: the Detroit White Bronze Company; the
 Philadelphia White Bronze Company; the American

 Bronze Company in Chicago; the Western White
 Bronze Company in Des Moines, Iowa; and the St.

 Thomas White Bronze Company in St. Thomas,
 Ontario (Rotundo 1989). White bronze was
 promoted as the latest scientific achievement, and

 articles about it appeared in contemporary scientific

 journals (Scientific American 1885; Saw 1910). Consid-

 erable documentation of the companies' unique
 fabrication processes is also provided in advertising

 (Schuyler 1878; Monumental Bronze 1882; Ameri-

 can Bronze ca. 1891; Western White Bronze 1893).
 The following is taken from the American Bronze

 Company (ca. 1891, 9) catalog:

 The designs are first modeled in clay and repro-

 duced in plaster of Paris, from which a wax cast

 is taken, this cast being necessary in order to

 procure a perfect metal pattern, from which the

 monument is moulded and cast in the ordinary

 way. The fusing and joining together of the
 different parts by pouring molten metal of the

 same material as the castings, at a high degree of

 heat, along the joints, makes them practically
 one solid piece.

 Joining zinc with zinc is unusual, not otherwise

 done in the United States or Europe. Molten zinc
 does not adhere well to cast zinc, and the deposits of

 molten metal had to be quite thick in order for pieces

 to be successfully joined. Sometimes the strategy
 seems to have been to key pieces in place mechani-

 cally. During treatment at Modern Art Foundry, for

 instance, a Confederate soldier from Suffolk,Virginia,
 was found to have 20 cm of solid metal inside the

 lower legs, apparently for attaching it to the base. The
 underside of the base revealed that a cast-zinc bar had
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 been placed at the center of each hollow foot and
 lower leg. Molten zinc was then poured around it

 four or five times, filling remaining space and locking

 the leg in place.Analyses have shown that the Monu-

 mental Bronze Company and its affiliates used zinc of

 high purity (Grissom 1994), and white-bronze
 monuments are consistently well made. Areas where

 a rare casting flaw occurred were apparently drilled

 out. Zinc was poured into the gap from the back,

 resulting in a spot distinguishable by slightly different

 coloration on an aged exterior surface. Edges of
 white-bronze castings were placed in the least obtru-

 sive locations and carefully finished, permitting
 surfaces to remain unpainted with minimally visible

 seams. The recently patented technique of sandblast-

 ing was used to achieve matte, stonelike surfaces

 (Tilghman 1870). No coatings were applied, and
 subsequent surface corrosion was considered desir-

 able, contributing further to the imitation of stone.
 White-bronze statues have no armatures, and the

 self-base of soldiers is usually hollow, thereby fitting

 like a sleeve over the top section of a white-bronze
 base. Nonetheless, vertical zinc stiffeners have been

 found spanning the inside of the self-base of a white-
 bronze statue of a settler on the Settlers' Monument

 (1889) in Newark, New Jersey.

 By far the most popular white-bronze statue was

 referred to in the Monumental Bronze Company's

 catalog as an American Soldier, depicted standing at

 parade rest but now with both hands around the
 barrel of his rifle (fig. 5). More than 60 Union and 2

 Confederate white-bronze copies of the American
 Soldier were erected between 1877 and 1913. The

 statue is an awkward version of bronze soldiers avail-

 able shortly after the end of the Civil War, including

 those by Martin Milmore (1844-1881) in New
 England towns, Randolph Roger's (1825-1892)
 Infantryman for the Michigan Soldiers' and Sailors
 Monument in Detroit (1867), and J. Q. A. Ward's
 (1830-1910) Seventh Regiment Memorial (1869)
 placed in New York's newly created Central Park.
 Somewhat less popular was a white-bronze statue of

 a Colorbearer holding onto the staff of a large upright

 flag with his left hand, a drawn sword in the other
 hand. It is known in 11 copies dedicated from 1886

 to 1908 (figs. 6, 7). Since white bronze appears bluish
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 Fig. 5. The Monumental Bronze Company's Civil War
 Monument (1887), showing the soldier's pronounced back-
 ward lean, white bronze, Monroe, Maine. Photograph by
 Ronald S. Harvey

 gray in color, it could be taken to represent the blue

 or gray uniform of either side in the conflict. At least

 20 white-bronze copies of a Confederate Soldier wear-

 ing a broad-brimmed hat and bearing a bulky bedroll
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 Fig. 6. The Monumental Bronze Company's Biddeford Civil
 War Monument (1887), white bronze, Biddeford, Maine.
 Photograph by Carol A. Grissom

 slung diagonally across his body were erected from

 1889 to 1914. Statues representing other military
 personnel, including sailors, were made for multi-

 figured white-bronze monuments, such as those in

 the two Portsmouths (New Hampshire andVirginia).
 Some statues bear considerable resemblance to each

 other, and portions of models may have been reused,

 a relatively easy process since statues were cast in

 pieces. Artillery in the Virginia monument, for
 instance, appears almost identical to the monument's

 Infantryman, except that a ramrod has been substituted
 for a rifle and the bedroll is omitted. Custom-made

 statues include an appealing Drummer Boy in Brook-

 lyn's Green-Wood Cemetery.

 One of the most unusual aspects of white-bronze

 Civil War statues is that more than half were displayed

 atop imitation-stone bases also made of white bronze

 (see figs. 5, 6). In some cases this combination resulted

 in monuments more than 12 meters in height. The

 use of zinc for such large structures is unique. Noth-

 ing this ambitious was attempted in Europe, although

 zinc was used more extensively in Central Europe for

 both statuary and architecture. These white-bronze

 bases consist of three to six sections, each square in

 plan, including columns, Corinthian capitals, and

 sections customized with inscriptions or low-relief

 illustrations. The lowest section almost invariably was

 modeled in imitation of rough-hewn rock, some-

 times with a foundry inscription in raised letters on

 the back face. Each section was made by fusing the

 corners of its four sides with thick deposits of zinc.

 Sections were kept separate for easy transport and
 assembly on-site.

 Typically, white-bronze monuments were placed

 without attachment on simple footings. Sometimes

 these consisted of as little as a single course of stone

 placed on the ground. Starting from the bottom, as

 sections were added, each was bolted to the adjacent
 section on the inside center of each face. The final

 step was to place the statue on top. It was usually
 attached on center through the self-base, using brass
 bolts covered by decorative white-bronze heads.

 Original supports are minimal inside all large
 white-bronze monuments that have been examined

 (fig. 8). Several vertical cast-zinc stiffener plates were

 attached at the foundry inside each face of the lowest

 JAIC 42 (2003):21-38

This content downloaded from 160.111.254.17 on Wed, 19 Sep 2018 18:44:07 UTC
All use subject to https://about.jstor.org/terms



 30

 CAROL A. GRISSOM AND RONALD S. HARVEY

 -iR~:

 X. so.i-iEi~:-i.:iii-.i-ii :~iiiiii':iii~-:i-:- -:ii::--i-i-:i

 .............iii- :: -i

 _::~'`.:::i~:::::~: :~:::::`~i: _ Is:':::::

 .............................. .................................... .............
 . .... .... ... . . .. .... .

 .............. . . . . .:::I:~:-::~ :iai:::~:--:~: _i:jiiiii~iii~-: i'-i~i -;~i;-:~lii~i- li:

 INliiii-~~''''''~ii"' :~::::": :-::::::

 i~.isii~~~:iiiii~iiiii~'i~i-~- ii~i--iii~i-,~;;-i~i~?i;-i~i-i-- N?l?

 ai :-~ ': - i-- Q~~---i ~ i~ :ii ~-

 Fig. 7. Detail of fig. 6, showing the leveled statue and Pliacre fill just below its self-base. Photograph by Carol A. Grissom

 section. Galvanized-iron columns were shimmed to

 fit on-site, inside each corner of the section above.

 2.3 SHEET-ZINC SOLDIERS

 Stamped sheet-zinc statues are readily distin-
 guished from cast statues by their thinness, light

 weight, smooth surfaces, and susceptibility to dent-

 ing. Identical models were available stamped in zinc,

 copper, brass, or bronze sheet through trade catalogs
 that featured architectural metalwork. The earliest

 known model of a sheet-metal soldier, a Soldier on

 Guard, appeared in a Bakewell & Mullins catalog in
 1887. By 1897, eight soldiers are found in a catalog of

 the Friedley & Voshardt Company. Many models are

 almost exact copies of earlier cast-zinc statues,
 including the Green-Wood Cemetery-type Infantry-
 man and white-bronze statues of the American Soldier

 and Colorbearer. While extant sheet-copper or sheet-

 bronze soldiers are relatively common, only one

 sheet-zinc soldier has been located, a W. H. Mullins

 Company (1913) Confederate Infrantryman at Parade

 Rest on the Confederate Monument (1891) in George-
 town, South Carolina. Two sheet-zinc statues in

 Paducah, Kentucky, are known as The Blue and The

 Gray but were actually sold by the Friedley &
 Voshardt Company as School Boys. By 1896, statues

 stamped from copper-alloy sheets cost little more
 than zinc (Mullins 1896), and in 1913, when the W

 H. Mullins Company issued a beautifully bound cata-

 log of sheet-metal soldiers for the 50th anniversary of

 the Gettysburg battle, only sheet-copper and bronze
 statues are illustrated.

 At the most active architectural sheet-metal

 company,W H. Mullins, dies for stamping were made

 from plaster models. The lower die was made of cast

 zinc, and the upper die of lead. Sheet metal was
 heated, then placed between the dies and smashed
 into shape with a drop hammer (Lemonte 1947).The

 stamped pieces were then riveted or soldered
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 Fig. 8. Interior of lower sections of the Monumental Bronze Company's Settlers' Monument (1889) during disassembly, show-
 ing the original corner posts and buckled vertical stiffeners, white bronze, Newark, N.J. Photograph by Carol A. Grissom

 together. In contrast to most cast-zinc soldiers, sheet-

 zinc statues invariably have armatures. Cast-iron

 tubes and sheet-zinc cylinders have been found
 inside other sheet-zinc statues made by Mullins,
 extending from their bases to just inside the heads. A

 Bakewell & Mullins catalog (1884) notes use of
 wrought-iron armatures, but these have been
 confirmed only inside sheet-copper statues. Sheet-

 zinc soldiers are presumed to have been painted, but

 no documentation of original finishes has been
 found.The Georgetown soldier is unpainted, but that

 may be accounted for by its unusual placement on a

 white-bronze base, probably after the original white-

 bronze statue was damaged. Sheet-copper and sheet-

 bronze statues were patinated with an "oxidized or
 antique bronze finish" (Mullins 1896, 10). Other
 sheet-zinc statues, like a popular Justice displayed on

 courthouse roofs, were usually painted white in
 imitation of stone or, in a few cases, gilded.

 3. DETERIORATION

 Zinc war memorials are typically more well cared for

 than other zinc sculptures in the public domain
 because they have organized advocates in veterans'

 groups. Surrounding areas tend to be landscaped and

 regularly decorated with flags and wreaths, even in
 winter amid snow. Vandalism seems to occur less

 often, prevented also by the fact that many soldiers

 are relatively inaccessible on tall pedestals. Zinc war

 memorials are also more likely than other zinc stat-

 ues to be repaired when damaged. Unfortunately,

 frequent repairs sometimes accelerate damage when

 choices of conservation techniques are ill-informed.
 The most common reason that a zinc soldier is

 brought to the attention of a conservator is breakage.

 Cast zinc is far more brittle than bronze, and when

 cast-zinc statues fall from pedestals, the metal is often

 described as having "shattered." Jagged fractures run

 across zinc fragments, typically revealing at their
 edges the large metallic grains that form as zinc cools

 in sand molds. Close examination usually shows that

 seams have also come apart, probably because there
 were incipient cracks. Lead-tin solder seams are often

 found cracked on statues that appear intact, and
 white-bronze joins tend to separate over time
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 because they were often poorly bonded in the first

 place. Cracking attributable to the expansion of
 freezing water inside statues is relatively rare, but

 probably occurred on a white-bronze Confederate

 statue in Suffolk, Virginia, emphasizing the need for

 weep holes and drainage.When access is easy, attrac-

 tive parts are often stolen from the statues. For exam-

 ple, all military equipment (rifle, sponge-and-
 rammer, sword, and ax) is missing from the soldiers at

 Green-Wood Cemetery.

 One of the unfortunate properties of zinc is that

 it creeps (deforms over time) under its own weight.

 As a result, life-size cast-zinc statues may exhibit lean

 when the center of gravity is eccentric to the center
 of the statue's base.White-bronze soldiers seem to be

 damaged by this phenomenon more often than their

 painted counterparts. The Colorbearer, for instance,

 invariably leans toward the eccentrically placed flag

 (steps taken to compensate for one example's lean are

 visible in fig. 7). The American Soldier often sinks into

 the base at his right heel, causing the statue to lean

 backward and slightly to the figure's right. While a

 downward deflection of one cm at the heel appears

 slight, the concomitant lateral deflection of some 6

 cm at the head of a life-size statue is visually disturb-

 ing as well as cause for alarm (see fig. 5).

 On account of their size and weight, the multi-
 tiered white-bronze bases often exhibit more

 perilous structural problems resulting from creep.The

 metal skin may sag downward where unsupported by

 an armature, and it often bulges outward at the base.
 Cracks occur at the interface of thick and thin areas

 adjacent to joins. For example, vertical cracks are
 often found about 5 cm from the corners on the

 base. Galvanized-iron columns have been found out-

 of-vertical and no longer supporting the corners of

 the monument, and stiffener plates have buckled as

 weight was transferred to them (see fig. 8). Well-
 intentioned treatments to improve support may lead

 to greater damage, especially the all-too-frequent
 partial or complete filling of monument bases with
 concrete. Concrete shrinks upon setting, typically

 leaving narrow gaps between the fill and metal.Water

 eventually finds its way to the gaps and places enor-

 mous pressure on the metal as it expands with freez-

 ing. Severe cracking results, accompanied by the

 accumulation of concrete exudates on adjacent
 surfaces (fig. 9). In a few instances, damaged portions

 of monuments have been removed, leaving the
 monuments truncated. For instance, the once-

 magnificent nearly 13 meter high Soldiers and Sailors

 Monument (1888) in Portsmouth, New Hampshire, is

 now missing two middle sections and about 5 meters

 of its original height. While concrete has been used

 less frequently to fill the statues themselves, results are

 similar. Other fillers can cause problems as well, such

 as a plasterlike material inside the Doughboy in
 Verona, Pennsylvania (fig. 10).

 Zinc forms reasonably stable corrosion layers

 except when atmospheres contain significant sulfur

 or chlorine (Grissom 1994). Even, light blue-gray

 patinas on aged white-bronze monuments seldom

 call for cleaning on aesthetic grounds, contrasting

 with uneven black-and-green patinas on bronze stat-
 ues erected at the same time. White-bronze monu-

 ments may be disfigured by graffiti scratched through

 the light-colored corrosion products on their
 surfaces. The scratches are rendered visible by the

 .. ............

 W...

 Fig. 9. Detail of a corner of Nevada's Tribute to Union Soldiers
 and Sailors (1891), showing cracks resulting from concrete
 filling, white bronze, Lone Mountain Cemetery, Carson
 City, Nev. Photograph by Carol A. Grissom
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 Fig. 10. E. M. Viquesney's Spirit of the American Doughboy
 (1944) showing cracks resulting from plasterlike filling,
 bronze paint on cast zinc,Verona, Pa. Photograph by Carol
 A. Grissom

 contrasting darker color of the metal. Clear surface

 coatings (even waxes) darken surfaces, destroying the

 illusion of stone. Interior surfaces are usually in good

 condition, and original painted foundry notations
 have been found on inside surfaces more than once.

 After coatings are lost from painted statues, zinc

 corrodes preferentially to lead-tin solder joining
 metal, and the degree of corrosion can be assessed by

 the extent to which solder stands proud of the zinc.

 Zinc corrosion products are lighter in color than
 lead-tin solder, and the contrast tends to increase

 with exposure.When seams crisscross statues without

 regard to form, as they do on most statues that were

 originally painted, sculptural forms are disfigured.
 Severe pitting has been found only on zinc soldiers

 from Green-Wood Cemetery, probably caused by
 bimetallic corrosion between the zinc and its copper

 plating. Painted surfaces can be unattractive when

 coatings have deteriorated and inappropriate or
 poor-quality replacement coatings have been applied

 (see fig. 3).

 The most common problem for sheet-zinc stat-

 ues is denting. The ductility produced by sheet zinc's

 uniformly small grain size typically prevents brittle

 breakage. If paint is not maintained, sheet-zinc statues

 may be perforated by corrosion, especially where the

 metal became thinner during the stamping process.

 4. TREATMENT

 Separated joins and broken metal are repaired with

 either metal or synthetic plastic materials, although

 neither is ideal. Chief among the metal crack repair

 techniques is soldering with lead-tin solder. Pouring

 zinc into joins has been done recently for repair of a

 white-bronze Confederate soldier in Suffolk,Virginia,

 imitating the original joining technique (Spring
 2001). Metal repair techniques may prove more
 durable than plastic repairs, but pristine surfaces are

 required for good adhesion of the new metal, and a

 pristine surface necessitates harsher cleaning than may

 be considered desirable by conservators. Repairs using

 polyester or epoxy resins reinforced by fiberglass cloth

 or the like are less invasive. In Austria, silicone-based

 fillers have been used where movement may occur

 and strength is not important (Krebs 2002). The
 disadvantage is that synthetics have limited life spans

 when exposed to outdoor environments.

 When distortion of cast zinc is not excessive, the

 best course may be to leave it without treatment, as

 remediation may result in breakage. When the only

 alternative is recasting, on the other hand, reshaping

 might be considered. Bulges of a large, badly
 distorted section of a white-bronze monument were

 recently placed upward, and heat and pressure were

 applied until the metal had settled into its original

 plane (Polich 2001). Cracks opened in the process,
 however, underlining the fact that such treatment is

 not without risk. Sheet-zinc distortions, by contrast,

 can be removed with minimal potential for breakage

 after the metal has been heated using propane torches

 or the like. Hammering against wooden or metal
 forms has been found to be useful.
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 Losses are replaced with zinc or aluminum cast-

 ings as well as plastic composites. Missing areas have

 also been cast in place by pouring zinc from the
 inside into molds placed on the exterior (Holm
 1994). Since replicas of soldiers are relatively
 common, a missing part may often be molded from
 an intact statue.

 Cast statues usually do not need much additional

 support, but large white-bronze monuments often

 require installation of expensive stainless-steel arma-

 tures. The support of individual statues may be
 improved by installation of simple vertical stiffeners
 made of zinc or stainless steel inside the self-base.

 Armatures for larger zinc monuments, on the other

 hand, require design by an architect or engineer and

 fabrication by a skilled welder. The statue itself is

 usually supported by a plate underneath its base, in
 turn fixed to the armature. Stainless steel should be

 used for these large armatures because of its strength

 and corrosion resistance. Type 316 is recommended

 because it has the highest corrosion resistance of stan-

 dard stainless steel, but type 304 is sometimes used

 when cost is an issue. Before work begins, founda-

 tions may need to be upgraded. Armatures can then

 be installed, usually in one of two ways. In the first

 instance, they are attached inside each section at a

 workshop off-site, and the sections are afterward

 assembled and bolted together on-site. In the course

 of treatment completed at a foundry, bronze plates
 have been soldered to interior surfaces of sections of

 a white-bronze base to provide surfaces to which
 stainless steel armatures could be easily welded
 (Polich 2001). A second approach is exemplified by
 treatment of the Biddeford Civil War Monument (see

 figs. 6, 7). The soldier was removed, providing suffi-
 cient access to the interior. Each piece of the new

 armature was then arc-welded in place by a man

 working inside the monument. This procedure had
 the advantage of not requiring the monument to be
 disassembled, and it could rest on the new armature

 without being fixed to it. Gaps between the stainless-
 steel armature and zinc were filled with high-

 compression-resistant, two-part epoxy putty
 (Pliacre), isolated with Teflon tape. When large
 monuments are reassembled or new armatures

 installed, compromises may be required. Leveling the

 Biddeford Civil War Monument improved the monu-

 ment's overall appearance but left a substantial gap
 between the statue's base and the element below,

 subsequently filled with Pliacre (see figs. 6, 7). The
 bottom of monuments should never be sealed

 because trapped moisture can cause intense corrosion
 of zinc.

 Concrete does not usually adhere to zinc, and it

 can be removed relatively easily from simple forms

 like self-bases. Concrete is far more difficult to cope

 with when it is locked in place mechanically, as when

 poured into large white-bronze bases. Thick joining

 deposits also make white-bronze monuments diffi-

 cult to cut apart at the corners, where they would

 otherwise be least damaged. So much damage would

 likely occur in the process of concrete removal that

 such monuments may not be repairable at all.

 Removal of powdery corrosion products is
 necessary when new paint coatings are applied to
 zinc soldiers. Blasting with walnut shells and other

 abrasives has been used, as has washing accompanied

 by stiff brushing. Application of corrosion inhibitors

 has been proposed, but experience with their use on

 zinc is limited (Riederer 1997). The best medium for

 painting zinc remains unclear. Laboratory stress tests

 on air-abraded surfaces have shown best performance

 by acrylics, polyurethane resins, and a mixture of

 urethane, alkyd, and acrylic resins (Mottner 1998).

 Nevertheless, coatings that failed laboratory tests have

 performed well in practice, and documentation of

 paints in actual use in Europe since 1985 may soon

 provide better evidence of durability (Riederer
 1997). As the art of bronzing has been largely lost,

 attempts to re-create bronzed finishes have often
 been less than satisfactory. Commercial bronze paints

 are usually too glossy, uniform, and plastic-looking

 (see fig. 3c). Recently a nuanced bronzelike surface
 was created for the soldier in Pottstown (see fig. 2).A

 toned acrylic topcoat was mixed with micaceous
 pigments (to simulate copper flakes) and applied
 locally to achieve lights and shadows (Kwart 2001).

 Application of silver-colored metallic paint in a
 misguided imitation of zinc's color occurs surpris-

 ingly often, even under the supervision of conserva-

 tors. Historically such paint would never have been

 applied, however, and the practice should be avoided.
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 Copperplating, too, is not advisable, as it requires

 aggressive cleaning and is unstable, especially
 outdoors.

 White-bronze surfaces present different prob-

 lems, since corrosion products were considered desir-

 able by the makers and the monuments were not

 meant to be painted. Surface treatment is often called

 for to minimize graffiti and integrate repaired areas,

 but application of any coating precludes the intended

 stonelike appearance of sandblasted, corroded metal.

 If graffiti are the only issue, dark scratches can be

 retouched with light-colored paint until corrosion

 products are formed. If painting is deemed essential,

 application of matte gray paint may produce a result

 closer to the intended appearance than a clear coat-

 ing, although paint has the disadvantage of increasing
 maintenance.

 5. CONCLUSION

 As soldier monuments made of zinc have aged but
 have also become more valued historical memorials

 over time, they increasingly require treatment for

 survival.This article has aimed to provide a solid basis

 for future conservation. It is hoped that surface treat-

 ments will be more sensitive to original intentions.

 Most important of all, the authors wish to bring a
 halt to the ruinous practice of filling zinc monuments
 with concrete.
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