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  Preface


  As a lingerie designer and educator, I felt there was a gap in educational texts for lingerie design. I compiled this information for educational purposes, from personal experience and experimentation. This book series is designed to take an individual through the process of sewing lingerie, developing pattern modifications and drafting from measurements.


  This book covers many different aspects of the design process and is divided into three basic sections. As one progresses through the book, the directions become more complex, allowing each individual to master the art of lingerie design through construction, pattern manipulation and pattern drafting.


  I wrote the third edition to cover additional topics that were previously uncovered by the first and second editions. While the drafting and grading instructions were thorough in both earlier editions, I received feedback from my readers that determining the measurements for the draft proved difficult.


  With this feedback, I have re-approached the drafting process in a more mathematical manner. The math in this book is a little complex, but since math doesn’t lie, I felt this was the best approach to make the most accurate drafts possible. This new method of drafting is referred to as the Porcelynne Pattern Drafting and Manipulation Method, named after my business acumen. 


  Within this edition, I introduce information for varying body shapes and create a pattern manipulation concept that I believe anyone can follow and achieve a great first test fit. 


  Enjoy your venture into designing and creating your own lingerie. 


  -Jennifer Matthews-Fairbanks


  Jennifer Lynne Matthews-Fairbanks was an instructor at the Fashion Institute of Design and Merchandising in Los Angeles and San Francisco for nine years. She owned and operated her own lingerie design business, Porcelynne Lingerie, for 10+ years and has been working freelance as a pattern maker for nearly 20 years.


  A special thanks to my husband, David Fairbanks, for being there for me every step of the way, and to my beautiful daughter Emily, for being the unstoppable force of a stubborn duplicate of myself. 


  Additonal thanks to my valued team of testers: Jane Ramsey, Crystal Gilbertson, Meg Delafave, Klaudia Prusinska, Ivy Pugh, Paula Jean, Becky Allhands and Karey Harrison. I could not have done this without each and every one of you.


  Chapter 1: Introduction to Bra construction


  A bra is a complicated feat of breast support engineering. The best course of action when beginning this journey is understanding bra construction and the components inherent in their structure. 


  The introduction chapter of each section details the tools, supplies, notions and materials used for the projects in that section. The recommendation is to work through this book, from the beginning, to get a better understanding of construction and manipulation.


  Anatomy of a Bra


  There are three general parts to a bra: the cup,  the band and the bridge. The band is generally in two parts for the front and back. The front band and bridge are often combined as one pattern and is referred to as the frame.


  Cup - A cup of a bra can be seamed or molded, with a variety of coverages: full coverage, demi cup, half cup or quarter cup. The high point of the cup is referred to as the apex or bust point.


  A seamed cup contains one or more seams to shape the bust and is generally in a stable fabric without stretch. This seam can be horizontal, vertical, diagonal or any design in between. The key is proper seaming with one seam intersecting the apex of the breast. 


  All seams on a bra should be shielded from the body. Irritation can occur if there is no lining or seam covering. 


  A side panel in a cup is referred to as a power bar.  The power bar can be part of the seamed cup or a completely separate fabric sling on the inside of the cup to help support larger breasts.


  A molded cup is another type of cup, but as a designer or maker, design of the cup is limited due. Specifications of a cup design is made by the manufacturer of the cups. Molded cups can be with or without padding.


  Band - The band can be in multiple pieces, joining under the cup and/or at the side seam. 


  A band that contains a side seam generally has two distinct differences: the front band contains no stretch (and is stabilized) and the back band is constructed of a stretch fabric such as power net. Larger cup sizes may contain a piece of boning at the side seam for additional support of the bust.


  A band can also be constructed without a side seam. The entire band in this scenario would be constructed of a stretch material. The center bridge would be stabilized, even if the entire band and frame is constructed out of a stretch fabric.


  Bridge - This is the center of the bra that connects the two cups together. The bridge can be incorporated into the band to form the frame. It can also be freestanding on its own for a “frameless” design. The bridge is stabilized to keep the fabric from stretching.
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  Tools & Supplies


  For seasoned sewers, many of these tools may already be present in sewing kits. For those just starting out in the field of sewing, this is a suggested shopping list.


  Dressmaker Pins - There are a variety of different pins one can use in sewing. Some are very pliable and made from less than quality materials, while others are sturdy and strong. In the varieties available, be sure to get pins that are appropriate for the project. Silk pins are recommended for delicate fabrics. 


  Fabric Shears and Scissors - The words shears and scissors can be interchanged, although shears is the industry standard term. Be sure to purchase a pair of quality shears and designate them for fabric use only. 


  French Curve - A French curve is used for making small and tight curved shapes. French curves are available as stand alone rulers or as part of a variety pack, containing multiple curved shapes.
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  Paper Scissors - As one should have a pair of scissors specific to fabric, a pair specifically for cutting paper products is also necessary. 


  Pattern Paper - Pattern or dot paper is what we use in the industry for drafting. The markings may not be dots, but may contain numbers and letters on a grid. This type of paper is referred to as alpha-numeric paper. Pattern paper may not be available in all areas. Poster paper, craft paper or tracing paper can be used as acceptable alternatives. 


  Pattern Weights - Pattern weights can be in the form of small bean bags or as bars of steel. They are versatile and can be used to stabilize a pattern, whether tracing a pattern piece or using it to hold down fabric.


  Pencils - In order to get accurate shapes and edges, a mechanical pencil or a pencil with a very sharp point is necessary. A few colored pencils are handy to help differentiate pattern line changes.
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  Rotary Cutter and Cutting Mat - When working with small and detailed designs, using a large pair of shears is not always practical. Use of a rotary cutter or an X-Acto® knife ensures a precise cut every time. 


  Be sure to use a cutting mat under all work. Cutting mats come in a variety of sizes from letter size to table size. The use of rotary cutters and cutting mats is commonly used when cutting bras and delicate laces.


  Straight See-Through Grid Ruler - This is important for drafting. These are generally available for both the imperial and metric systems. 


  For the imperial system (inches), measurements are taken in 8ths. The complexities of a bra reference 16th and 32nds of an inch. The table on the next page converts fractions to decimals. This chart will prove handy when using this book in conjunction with computer aided design programs such as Adobe® Illustrator®.


  The metric system (centimeters) references 10th of a centimeter, making conversions easier than the imperial system.


  Tape Measure - A soft tape measure is needed for taking measurements. Many tape measures have the imperial system on one side and the metric system on the other. Double check all tape measures against a straight ruler. Cheap tape measures may not be as accurate as one would think.
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  Notions for Basic Bra Patterns


  Bra making supplies are not regularly found at local fabric shops. Some items may be stocked, but for a more extensive inventory of choices, online bra making resources are available. Our supply business, Porcelynne, carries a wide selection of these supplies. For more information on our supplies, go to Porcelynne.com.


  Boning - Boning can be acquired in plastic or metal. For bra construction, 1/4” or 6mm width is recommended. Ridglene boning can also be used, which is a type of boning tape that can be sewn through. Boning is not always used, but can help reinforce the side seam of the bra. Adding boning to a bra is optional.


  Boning Casing - Casing can be sold with boning as a set. To create custom casing, use a 1” or 25mm wide strip of soft woven fabric (flannel or similar) either straight grain or bias cut. Fold both edges in by 1/4” or 6mm and press to reveal a 1/2” or 12.5mm piece of casing. 


  Hook & Eye Tape - Hook & eyes generally have three columns of eyes for adjusting the fit. Hook & eye tape can contain one or more rows. One row is typically used for small cup sizes. For larger cup sizes, hook & eyes contain two or more rows. Strapless bras generally contain four or more rows to provide additional support.


  Seam Tape - Seam tape is a thin piece of nylon tricot that is soft and is stitched over a seam to avoid irritation of the seam against the skin. A commercial version can be found under the name Seams Great™ by the brand Dritz®.


  Slides and Rings - Slides are used for making a strap adjustable and resemble an “8” shape. Rings are used to attach straps to the body of the bra. Both are available in a variety of sizes and materials. Slides and rings are sized by the width of the strap elastic, not by the outer dimensions.


  Straps - Straps vary in width from 1/4” to 1” (6mm to 25mm). Some straps are constructed using fabric and some include padding, but most are comprised of elastic. Straps contain a slide and ring for adjusting the strap length. 


  Underwire - Underwires come in a variety of shapes and sizes. If a design requires an underwire between sizes, one can cut down a full coverage or long wire. Underwires may be coated in nylon or are comprised of plain carbon steel, but they always have capped ends to ensure that the wires do not poke through the bra.


  Underwire Channeling - Channeling is used to encase the underwire around the cup. Channeling has a brushed texture.
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  Fabrics Types


  Fabrics generally fall into two main categories: woven and knit.


  Woven Fabric - Woven fabrics are comprised of threads intertwining from perpendicular directions.


  Knit Fabric - These fabrics are created by a single yarn that is looped on a course. The yarn is pulled through loops to create a knit stitch on one side and a purl stitch on the other side. The knit side appears as lines of  “V’s” and the purl side is compiled of loops.


  Fabrics Characteristics


  Every fabric has different characteristics. Many of these characteristics can be attributed to the grainlines of the fabric.


  Selvage - The selvage of a fabric is the finished edge of the fabric that runs the length of the fabric. This is found in both woven and knit fabrics.


  Length Grain - This refers to the length of the fabric. This grain is parallel to the selvage  and is called the warp grain in the fashion industry. It is also referred to as the straight grain. 


  Knit fabrics technically do not have grainlines, but many knit fabrics have the same characteristics of a woven fabric. The length in a fabric generally contains no stretch. On occasion, the fibers knitted into a fabric may contain more stretch in the length than in the span of the fabric from selvage to selvage.


  Cross Grain - When a fabric is woven, the threads on the length grain are generally stationary and weft threads are woven back and forth, from edge to edge, creating the finished selvage. This weaving action causes the cross grain, or weft grain, of the fabric to have more pliability than the straight grain. 


  The cross “grain” of a knit usually is the stretchiest part of a knit fabric, but this is not always the case. On occasion the length stretches more than the cross section. This is important to note when cutting pattern pieces out.


  Bias - The bias of a fabric is the stretchiest option when using a woven fabric. Bias aligns at a 45 degree angle from the selvage. Using the bias on a knit fabric is not recommended as it does not generally provide additional stretch and produces unnecessary fabric waste.


  Direction of Greatest Stretch (DOGS) - The term “direction of greatest stretch” or “DOGS” is used in home sewing patterns and by independent pattern designers. DOGS is not common terminology in the apparel manufacturing industry. Many home sewing patterns are labeled with what appears to be a grainline (or the direction of least stretch), but is actually the DOGS. This can cause complications if the guide line on the pattern is not clearly marked as the grainline or the DOGS. 


  Check with the pattern directions to determine if the markings on the pattern are for grainlines or DOGS. The patterns in this book use a traditional grainline that follow the selvage on the parallel (they follow the direction of the least stretch). DOGS are generally in a direction that is horizontal on the body which allows for stretch across the body.


  Fabrics for Bra Making 


  When creating custom patterns, many different fabrics can be incorporated into a design, but how the patterns fit will vary based on their stretch. 


  In custom bra making, cup fabric is stable and does not stretch. Smaller cups can get away with having some stretch in the cups, but larger cups need the support that stable fabrics provide. 


  Tricot - Tricot is a type of knit that is commonly used in lingerie design. It can have stretch in one direction, two directions or in no directions. The most common tricot used in bra making is a thicker, more stable, tricot with a weight of 7-ounces or more. It is generally stable with only a mechanical stretch in one direction. This type of tricot is also called duoplex, sport tricot or dazzle tricot.


  Lighter weight tricot with a stretch in one direction can be cross cut with two pieces of opposing “grains” to stabilize the fabric. A thinner tricot is what many shops call “bra lining” because of its soft handle.


  Power Net - This is generally a nylon/spandex net mesh. Power net is used on the back band and has a firm stretch with great recovery. Stretch fabrics other than power net can be used for the back band, but tend to stretch out more than a band constructed with power net.  


  Power net is often referred to as power mesh. Many retailers label a very stretchy net mesh as power mesh. Double check with the retailer on the weight of the mesh. Medium to heavy weight are most
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  Bra Patterns
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  Reason 2 


  

  

  

  

  

  

  

  Reason 3


  

  

  

  

  

    	Take a snug measurement under the bust. (This is more accurate without wearing a bra.)


    	The chest measurement is taken above the breast tissue. This measurement should also be snug. (This is more accurate without wearing a bra.)


    	Take the full bust measurement across the widest point on the bust. (This measurement is most accurate wearing a well fitting bra).
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  Determining the Cup Size
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  Understanding Fit


  

  

  

  

    	The back of the band is yanked up high. If the band is not level around the body and is lifted higher in the back, the band is either too big and/or the straps are too tight.


    	The straps are digging into the shoulder leaving an indentation in the shoulder. This is usually due to the band and cup fitting incorrectly. 90% of a bra should be supported by the band. If the straps dig in, loosen the straps to their fullest and see how the bra performs.



    	The band is not sitting flush to the skin. The band holds up the cups and is supposed to be snug on the body. If the wearer lifts their arms and the band moves the band is too big or the cups are too small. Just the same, if a finger can be placed under the band at the center front, the bra has similar issues. Go down a band size and step up a cup size or two. 


    	The breast tissue is dented and overflows where the cup lays across the body. This is especially visible in a snug tee shirt. This indicates that the cup is too small.


    	Back fat bulging from under the band in the back or side seam. This could either be a band that is too small or a band that is too big. A properly fitting bra should comfortably contain all “extra” skin.
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  Understanding Wire Shapes


  

  

  

   Chapter 2: Basic bra Construction


  

  

  Cup Construction
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  Band Construction
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   Chapter 3: Band Alterations for Elastic


  

  Part 1: Pattern Manipulation
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  Part 2: Construction Method
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   Chapter 4: Frameless Bra


  

  Part 1: Pattern Manipulation 
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  Part 2: Construction Method


  

  Cup Construction 
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  Band Construction
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  Pattern Styles
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  Adjusting Patterns for Wire Size
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  Adjusting Patterns for Bust Point Position
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  Change the Vertical Bust Point
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  Change the Horizontal Bust Point
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  Adjusting Patterns for Wire Spring
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  Part 2: Construction Method
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  Part 2: Construction Method
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   Chapter 8: Front Closure Demi bra


  

  Method 1: Demi Underwire
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  Method 2: Custom Cut Wire
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   Chapter 9: Strapless bra


  

  Part 1: Pattern Manipulation


  Variation 1: Basic Strapless Bra
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  Variation 2: Backless Strapless Bra
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  Part 2: Construction Method
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   Chapter 11: Stylizing a Bra: Slash and Spread
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  Part 2: Construction Method
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  Part 2: Construction Method
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  Part 2: Construction Method
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  Variation A: Nursing Clip
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  Variation B: Adjustable Hook & Eye
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  Designing the Pocket
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  Part 2: Construction Method
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  Measurements for the Porcelynne Pattern Drafting Method
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  Adjustment for Breast Asymmetry
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  Grading & Grade Rules
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  Band Grading 


  

  

  

  

  

  

  

  

  [image: Image]


  

  [image: Image]


  

   Chapter 15: Bra Band Pattern Drafting


  

  

  Drafting by Hand
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  Breast Spacing
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  Wide Flat Vertical Wires
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  Demi/Plunge Wires
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  Back Band
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  Lower Cup Bust Depth
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  Torso Shape Adjustment
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  Cup Curves
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  Wire Line
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  Strap Placement
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  Drafting by Illustration Software
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   Chapter 17: Pattern Directions


  

  Seam Allowance by Hand


  Bra Band


  

  

  [image: ]


  

  [image: ]


  

  [image: ]


  

  [image: ]


  Bra Cup


  

  [image: ]


  

  [image: ]


  

  [image: ]


  Seam Allowance by Illustration Software
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  Grainlines


  

  Grainlines vs. Direction of Greatest Stretch
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   Chapter 18: Create a Sloper: Porcelynne Pattern Maniuplation Method


  

  Cup Sloper
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  Cup Curves
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  Front Band Sloper
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   Chapter 19: Porcelynne Pattern Manipulation Method
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   Chapter 20: Pattern manipulation: Bralette
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   Chapter 21: Pattern Manipulation: Non-wired Soft Bra
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   Chapter 22: Bra Band Grading


  

  Grade Rules
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  Grading By Hand for Wire Sizes


  Band Front
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  Back Band
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  Grading by Hand for Band Sizes


  Front Band
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  Back Band
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  Wire Line Adjustments
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  Grading in Illustration Software
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  Grading By Software for Wire Sizes


  Front Band
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  Back Band
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   Chapter 23: Bra Cup Grading
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  Sister Sizing a Cup Grade


  

  

  

  Grading By Hand


  Radial Grading Method
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  Grid Grading method
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  Adjustments for Cup Patterns
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  Grading on the Computer
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  Grading in Illustration Software
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   Chapter 24: Pattern Instructions
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   Appendix A: PolyPattern® by Polytropon
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  About the Program


  

  

  Pattern Features:


  

    	Geometric tools for quickly creating rectangles, circles, polygons, curves, and construction lines


    	The use of absolute or relative measurements anywhere


    	Pattern tools to cut and join any shaped edge


    	Tools to rotate, mirror, and unfold patterns


    	Notching tools for creating and editing notches and drill holes


    	Facing tools for automatically creating perfect facings and hems


    	A text tool for notes and reminders


    	The ability to annotate patterns with text and shapes


    	Automatic seam allowances and seam corner types


  


  Special Features:


  

    	Automatic opening of any type of pleat, dart, or pleated dart


    	Automatic dart definition, reversal, shifting, and cut out


    	Edge walking to determine the “fit” of two pieces


    	The ability to fold a pattern across a line or to bring two points together


    	The ability to extract a pattern from existing patterns and drafted lines


    	Spiral tools to create accurate single or double spiral shaped patterns for flounces


    	Pleating tools to quickly open multiple pleats with an option to smooth ruffle pieces


    	Tools to define complex matching criteria for plaid and stripe matching in the marker
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  Grading Features: 


  

    	The ability to use any size names you choose


    	The ability to save size group templates


    	Classical X-Y grading and a graphical grading tool


    	Tools to copy, add, subtract, mirror, and combine grade rules


    	The ability to change the nest reference point for comparing nests


    	The ability to add new sizes at any point which get automatically graded


    	The ability to separate a pattern nest into individual patterns


    	Tools to quickly measure all sizes in the nest


    	Advanced measuring tools to add and subtract measurements across many patterns and see the result, in relative or absolute terms, in one table 
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