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The aim of this project was to produce an embroidered 
cup cover based on extant polychrome lacis items. The 
green knotted net used as background was created 
using 60/2 linen thread and embroidered in colored 
silk floss. The pattern used was selected from an Italian 
pattern book by Federico de Vinciolo, published ca. 
1587, and executed in darning and linen stitches. Linen 
bobbin lace tape was woven and applied as hem 
treatment according to period examples. 
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1. Introduction  

 

The technique of knotting has been used in the creation of nets for several 

millennia and the Antrea Net Find, a fishing net dated to circa 7190 BCE and 

unearthed in Finland in 1914, demonstrates its early use 1. Nets have been 

historically made of a large selection of materials, including metal, animal or 

plant fibers, with intended uses including hunting big and small game, as a 

fighting aid, employed in the creation of personal and household items, and for 

decoration purposes 2. 

As it relates to the history of the arts, netting, together with open work 

embroidery, is considered an early form of lace and it has been linked to a 

variety of geographies including Africa, Europe and Pre-Columbian America 

(Appendix A.1). In her book about the history of handmade lace 3, Emily Jackson 

wrote: 

ÒIn the paintings on ancient Egyptian sarcophagi, we see Þgures 

weaving garments of line network, such as are described in Isaiah: 

Ò They that work in Þne ßax and they that weave networks Ó (xix. 

9). The robes of state of royal personages in such pictures appear to 

be of network darned round the hem in gold, silver, and coloured 

silks. Examples of elaborate netting have been found in Egyptian 

and Greco-Roman tombs, and mummy wrappings are ornamented 

with drawn work, out work, and other open ornamentation.Ó 

!

As netting is a technique used throughout civilized human history, it is 

understandable that netted lace would become a popular choice for the 

decoration of personal items and household linens. This technique saw an 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 (Miettinen, et al., 2008)  
2 (Gilroy, 1853) 
3 (Jackson, 1900) 
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increase in prevalence starting in  the late middle ages 4 as demonstrated by their 

frequent depiction in period art  and the abundance of extant items stored in 

museum collections (Append ix A.2). According to Elisa Ricci 5, a contemporary 

account mentions that the inventory of  Catherine de MediciÕs belongings 

included Òa cabinet containing 381 squares of unmounted lacis and of another 

containing 538, some worked with roses, others with bunches of flowers Ó. However, as 

far as modern nomenclature, the term lace has since evolved from  this style of 

open ornamentation and replaced by the other forms of lace work such as needle 

and bobbin lace produced during the Renaissance era 6.  

 

 

1.1. Lacis  

 

Lacis, also called modano in Italy 7 or filet brodŽ in France 8, is an early form 

of lace mainly characterized by its netted appearance. In its simplest form, a 

knotted net creates the background over which an embroidered pattern  might be 

latter added. Alternatively, the threads can be manipulated during the knotting 

process to form decorative patterns, a technique known as mezza mandolina 

(Appendix A.3 ), mentioned in print  as early as 1597 in a pattern book by Isabella 

Parasole 9. Interestingly, the term lacis has evolved to include embroideries that, 

while retaining the netted appearance, are instead created on a woven net, 

termed buratto (also burato, originally named for  the Italian term for sieve ) 10 

(Appendix A.4) .  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 (Jackson, 1900) 
5 (Ricci, 1913)!
6 (Jackson, 1900) 
7 (Pollen, 1908) 
8 (Simpson, 1909) 
9 (Parasole, 1597) 
10 (Pollen, 1908) 
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To align wi th nomenclature previously published elsewhere 11, extant 

embroidered lacis pieces are here classified into monochrome, where net and 

embroidered design are executed in the same one color, or polychrome, where 

diverse colors are used in the creation of the background net and/or  distinct 

elements of the embroidered design. 

One can locate extant examples of polychrome  lacis embroideries in 

museum archives, frequently  embroidered in colored silks  (Appendix A.5). 

However, an interesting design of linen polychrome  lacis can be found in both 

the Metropolitan Museum of Art (New York City, NY ) and the Cleveland 

Museum of Art  (Cleveland, OH) and it would seem that the two museums own 

partial pieces excised from the same original embroidery  (Appendix A.6 ). 

According to the Cleveland Museum  of Art , the knotted net and embroidery 

were both created using dyed and unbleached linen thread. 

!

!

1.2. Reference Extant Items  

!

For the creation of the embroidered cup cover discussed in this  project, 

two polychrome  lacis pieces housed at the Metropolitan Museum of Art  were 

used as reference concerning the choice of techniques, materials and colors 

employed. The first item, a lacis chalice cover (Figure 1), does not contain 

specifications of fibers used in the embroidery in its description. Howeve r, the 

detailed pictures of this item provided by the museum  show the knotted nature 

of the background net, the use of darning and linen stitches in the embroidered 

designs, the twisted nature of the embroidery thread  (Figure 2), and a variety of  

colors used for decoration including green, yellow, b lue, and pink  (Figure 1).  

The choice of a cup cover as the focus of this embroidery project aims to 

emulate this extant piece and its intended use, albeit in a smaller scale to 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 (Romano, 2014) 
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facilitate routine usage. The extant chalice veil measures 22 !  inches at each 

edge12, presents a density of 6.9 squares per linear inch, and is finished with a  

lace edging seemingly attached by the use of whip stitch es (detailed image view). 

 
 
1.1 1.2 

! !
!
Figure 1. Chalice veil, 16th century , Italy.  Embroidered net. Image credit: Metropolitan 

Mu seum of Art, New York City, NY . Accession Number:  08.48.108 1.1. Full view. 1.2. 

Detailed colored view.   

 

The second piece used as reference is described as an embellished border 

featuring silk and metal thread embroidery on a netted background , with a 

scalloped lace border finishing its edges (Figure 3). Although the images 

provided by the museum lack resolution 13, a study by Chiara Romano 14 clearly 

shows the knotted structure of the green background under magnification .  

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12 Metropolitan Museum of Art, New York City, NY. Accession Number: 
08.48.108 
#$!Metropolitan Museum of Art, New York City, NY. Accession Number : 79.1.76!
14 (Romano, 2014) 
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Figure  2. Chalice veil, 16 th century, Italy.  Detailed view showing knotted mesh, linen 

stitch, and darning stitch. Image credit: Metropolitan Museum of Art, New York, NY.  

Accession Number: 08.48.108 

 

Figure 3 provides a comparison of two photographs of the same item 

taken under different  conditions. The knotted net is a medium shade of green, 

embroid ered with green, yellow,  blue, pink, and red/ orange dyed silk thread. 

However, d ue to the degradation of dyes and pigments, we must consider that 

the original colors in this embroidery might have been brighter at the time of 

production . 

To the best of my knowledge, only one scientific study has been dedicated 

to uncovering the composition of the dyes present in polychrome lacis 

embroideries. Although the research paper focuses on 17th century lacis items 

from the archives of the Metropolitan Museum of Art, it is possible that  the 

thread used in these embroideries had been produced at an earlier date and can 

thus provide insight into the dyes in use during the 1 500s. High performance 
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liquid chromatography was employed to determine that weld, young fustic, 

archil, safflower, and  cochineal were used as yellow and red dyes in the lacis 

pieces analyzed15. 

!
!
! "#!

!
 

3.2 

!
 
Figure 3. Border, 16th century, Italy. Silk and metal thread embroidered net.  3.1. Image 

credit: Metropolitan Museum of Art, New York , NY. Accession number: 79.1.76 3.2. 

Image credit: Romano, Chiara (2014). 

 

 

 

 

!
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15 (Romano, 2014) 
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2. Methods  

 

2.1. Net  

 

The choice of a green knotted net as the background for the current project  

was guided by the aforementioned extant polychrome lacis pieces found at the 

Metropolitan Museum of Art . Net samples were created using Bockens Lingarn 

linen lace thread (Holma -Helsinglands AB)  of two different thicknesses in 

Emerald Green (color 4060). Samples were created with 35/2 or 60/2 thread, 

using untreated or pre -shrunk thread. As the pre-shrinking  step was found to 

alter the twist and texture of the thread, the net used in this project was created 

with untreated linen thread. It was observed that the 60/2 linen thread resulted 

in a more delicate net, closer to the appearance of the extant items, and was thus 

used in this project.  

The net was knotted using a commercial steel netting shuttle acquired at 

the Lacis Museum, Berkeley, CA, and a wooden gauge made by myself. For the 

gauge, !  inch sandalwood stock was cut to size, sanded by hand, coated with 

beeswax, and polished prior to use. 

The square knotted net was created in a diagonal fashion and contains 47 

squares per edge, totaling 2,209 squares, and required 40 hours of work . After 

the knotting process, the finished net was soaked in lukewarm w ater and 

blocked on a foam board with graph paper as guideline. After blocking, it was 

possible to confirm a density of 6.3 squares per linear inch. The blocked net was 

then mount ed on a wooden square frame and subsequently embroidered with 

colored silks following a period pattern  (Figure 4). 
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4.1 4.2 4.3 

  
 

4.4 4.5 4.6 

   

 
Figure  4. The process of net making.  4.1. Loops at the end of a row. 4.2. Detailed view 

of rows. 4.3. Finished knotted net. 4.4. Detailed view of last row s. 4.5. Detailed view of 

knotted square net during blocking step. 4.6. Net mounted on a wooden frame after 

blocking step. 

 

 

2.2. Pattern  

 

The period lacis pattern used in this embroidered item  is found in a book 

by Federico de Vinciolo published in 1575 16. This square pattern displaying 

geometric representations of flowers and leaves is comprised of 41 squares per 

edge (Figure 5). In the finished embroidered cup cover, a width of 3 

unembroidered squares was added to each edge as a blank border.  
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16 (Vinciolo, 1601) 
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Figure  5. Lacis pattern . Reproduced from Les Singuliers et Nouveaux Pourtraicts du 

Seigneur Federic De Vinciolo Venetian, pour Toutes Sortes dÕOuvrages de Lingerie, Federico 

Vinciolo,  1601.  

 

As it is possible to observe that the original pattern contains multiple 

errors (Figure 5), the pattern was reviewed and the errors corrected prior to its 

use as a guide for the decoration applied onto the linen knotted net.  

 

 

2.3. Embroidery  

 

As mentioned previously, it is possible to observe that darning and linen 

stitches were used to embroider the decorative patterns on the knotted 

background net of the extant chalice cover (Figure 2). Thus, a combination of 

these two stitches was employed in this project.  By studying the detailed 

pictures, it is also possible to observe that the darning stitches are executed in 

different directions throughout the embroidery  and their direction modified to 
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follow the design and most readily achieve the needed coverage for each 

embroidered element (Figure 2). 

Since evidence suggests that the extant examples of lacis here studied are 

embroidered in twisted thread, t hree brands of twisted silk floss were sampled 

for the embroidery: Soie dÕAlger (Access Commodities), Silk Mori (Kreinik), and 

Splendor (Rainbow Gallery). Considering appearance and even thickness, Soie 

dÕAlger was selected for the execution of both darning and linen  stitches.  

The colors depicted in the two extant lacis embroideries previously 

mentioned were used as reference when choosing silk thread  for this  embroidery  

(Figure 1, 3). Care was taken to select commercial shades that are comparable to 

ones obtained through the use of known period dyes 17 and the colors selected 

are Soie dÕAlger Capucine (621), Ocean (1823), Violet Renaissance (3043), Prune 

(4623), and Chambord (4923). One strand of silk floss was used to perform  linen 

and darning stitch  throughout the embroidery . 

 

 

2.4. Bobbin Lace Edge  

 

 By studying extant lacis items, it is observed that the edges of this type of 

embroidery  is commonly finished with other forms of lace, frequently  bobbin or 

needle lace (Figure 6). For this project, I wove a 4-pair bobbin lace tape with a 

scalloped edge using Bockens Lingarn linen lace thread in the same green shade 

used for the knotted net. The tape lace was soaked in lukewarm water as a 

shrinking step, blo cked on a foam board, and attached to the edge of the knotted 

net using whip stitches.  

 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"$ !(Leggett, 2009)!
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6.1 6.2 

! !
6.3 6.4 

! !
!
Figure 6. Examples of lace edging on period lacis embroideries. 6.1. Lacis, 1550-1600, 

Italy.  Bobbin and gold thread edging . Image credit: Victoria and Albert Museum, 

London, UK. Accession number: 546-1875 6.2. End of a cover, 16th century , Spain. 

Embroidered net  with needle lace edge. Image credit: Metropolitan Museum of Art, 

New York City, NY.  Accession Number: 06.474 6.3. Border, 15th - 16th century, Italy. 

Embroidered net  with bobbin lace edge. Image credit: Metropolitan Museum of Art, 

New York City, NY. Accession Number: 06.585 6.4. Fragment, 16th century, Italy. Image 

credit: Metropolitan Museum of Art, New York City, NY. Accession Number : 

08.180.437b 
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3. Final Considerations  

 

Linen thread, used for both knotted net and bobbin lace, is a suitable 

choice for the creation of nets, with its coarse texture a marked improvement 

over other types of fiber when considering the required permanence of knots. 

However, the use of Bockens Lingarn linen thread proved to be a challenge in 

this project as the unevenness of its thickness results in distinct shading in certain 

areas of the net. In addition, changes in the thread twist when wet causes 

distortions for both the knotted net and bobbin lace, and might result in issues if 

the finished embroidery is submitted to cleanin g procedures.  

As for issues encountered during the embroidery process, slight 

differences in the square sizes of the net are a result of the handmade nature of 

the knotted net and required small adjustments regarding the number of passes 

necessary for coverage when working darning stitches.  
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Appendix A  

Supplemental Figures  

 

A.1.1 A.1.2 

  
 

A.1.3 
 

 

 

 

Appendix  A.1. Knotted net extant items from distinct continents.  A .1.1. Hair net, 300-

599, Egypt. Linen netting. Image credit: Victoria &  Albert Museum, London, England.  

Accession number: 322-1889 A.1.2. Hair net, 1201-1300, Belgium. Silk filet embroidery. 

Image credit: Alain Delers. Saint-Paul Cathedral, Liege, Belgium. Accessible at Belgian 

Art links and Tools (BALaT) . Accession number: 10069240 A.1.3. Knotted net, 1000-1400, 

Peru. Agave fiber. Cooper Hewitt Smithsonian Design Museum, New York City, NY. 

Accession Number 1954-139-5 
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A.2.1 A.2.2 

  
 

A.2.3 
 

A.2.4 

  
 
Appendix  A.2. Depictions and extant pieces exemplifying the diversity of nets found 

in museum collections . A.2.1. Des cleres et nobles femmes (detail) , Giovanni Boccaccio 

(author), Robinet Testard (illuminator) , 1488-1496. French National Library, Manuscript 

599, fol.  17v. Available at: https://gallica.bnf.fr/ark:/12148/btv1b9009638m/f39.item  

A.2.2. Life of the Virgin altarpiece (detail), Jan van Coninxloo, circa 1541-1560. Church 

Sint-Denijs, Vorst, Belgium. Accessible at Belgian Art links and Tools (BALaT), 

Accession number 20005743 (X003709). A.2.3. Cover, 1570-1599, Italy. Embroidery 

featuring cutwork, lacis, and needle lace. Image credit: Victorian and Albert Museum, 

London, UK. Accession number: 1313-1877 A.2.4. Fragment, 16th century, Italy. 

Embroidered net. Image credit: Metropolitan Museum of Art, New York City, NY. 

Accession Number: 20.186.31 
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A.3.1 A.3.2 

  
 
Appendix A.3 . Sixteen-century examples of mezza mandolina. A .3.1. Lacis, 1550-1600, 

Italy. Mezza mandolina patterned with embroidery in linen thread. Image credit: Victoria 

and Albert Museum, London, U K. Accession number: T.299-1913 A.3.2. Portrait of 

Eleonora di Toledo (detail), Agnolo Bronzino, circa 1560. The partlet depiction suggests 

mezza mandolina construction. Image credit: National Gallery of Art, Washington, D.C. 

Accession number: 1961.9.7 
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A.4.1 A.4.2 

  
 

A.4.3 
 

 

 

 
Appendix  A.4. Examples of lacis embroideries with buratto  background. A .4.1. Binder, 

1600s, Italy. Fragment of a Jewish binder. Image credit: Victoria and Albert Museum. 

Accession number: 352-1891 A.4.2. Border, 16th century , Italy. Silk -embroidered  buratto 

net. Image credit: Metropolitan Museum of Art, New York City, NY. Accession Number:  

08.180.447 A.4.3. Lace altar cloth, 16th century, Italy. Linen needle lace (lacis buratto). 

Image credit: Philadelphia Museum of Art , Philadelphia, PA. Accession Number: 1962-

69-4 
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A.5.1 A.5.2 

  
 
Appendix A.5. Polychrome lacis items embroidered in silk thread. A.5.1 . Border, 16th 

century, Italy . Silk-embroidered net. Image credit: Metropolitan Museum of Art, New 

York City, NY. Accession Number: 79.1.78 A.5.2. Fragment, circa 1550, Italy. Silk-

embroidered net. Image credit: Metropolita n Museum of Art, New York City , NY. 

Accession Number: 79.1.77 

 
 
A.6.1 A.6.2 

  
 
Appendix A.6 . Two fragments of linen lacis with knotted net background.  A.6.1. 

Fragment with repeated square pattern, 16th - 17th century, Italy. Linen filet/lacis . Image 

credit: Cleveland Museum of Art, Cleveland, OH. Accession number: 1920-1157 A.6.2. 

Piece, 16th century, Italy. Embroidered net. Image credit: Metropolitan Museum of Art, 

New York City, NY. Accession Number: 20.186.30 
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