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A REMEMBRANCE

When my sister and I were young, we always looked forward to visits with our paternal grandparents. We loved spending time with them and there was always something interesting to do. Sometimes we were allowed to visit the attic where all the "family treasures" were kept. My heart would pound with excitement as we climbed the rickety stairs to that magical place filled with a seemingly endless array of curious and wonderful things. There was always something new to discover and each object held its own special history. Our grandma would sit patiently as we explored the labyrinth of boxes, old clothes and curiosities. My sister and I would eventually become tired from our explorations and sit beside our grandma who would tell us stories of family members and events long gone.

Many years have passed since those visits to that attic. My grandparents have long since passed and I have grown children with whom I shared the same stories. It is my hope they will do the same with their children. 
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CHAPTER 1 - Understanding Paper
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Introduction

The origins of papyrus (invented by the Egyptians) and parchment (attributed to the Sumerians) date back several millennia. Both materials were the principal media used by ancient societies to record laws, events, business activity and other institutional information. Many of these documents have survived in remarkably good condition due to the environmental conditions in which they were stored along with the durability of their materials. 

Papyrus was produced with the leaves of the papyrus plant. These leaves were laid in a crisscross pattern. A wooden mallet was then used to pound each layer of leaves to bind them together which produced a durable sheet for writing. While papyrus leaves were plentiful, the process of producing these sheets was time-consuming and required a labor force of highly skilled workers. The production of parchment was also time-consuming and arduous. Unlike papyrus, supplies of animal skins were limited, expensive and required skilled workers. These factors severely limited the production of papyrus and parchment. 
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Papyrus (photograph courtesy of Wikimedia Commons)
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Parchment, 1809 (photograph courtesy of Library of Congress, Prints and Photographs Division, Washington, DC)

In 105 CE, an official in the Imperial Court of China invented a process to produce paper. Its importance was immediately recognized by the emperor and for seven centuries the Chinese kept the process of making paper a closely guarded secret. In 751, Chinese prisoners captured by Arabs told them of papermaking process in exchange for their freedom. When these men returned home, they shared this information with others. Soon papermaking businesses were established in the cities throughout the Middle East and North Africa. The first European paper mill was built in 1075 CE near Xativa, Spain and, during the centuries that followed, paper mills were established in Italy, France and other countries throughout Europe. 

Paper provided societies with a high-quality writing medium that was simple and inexpensive to produce, and did not require a highly-skilled workers. Moreover, paper could be produced in large quantities within a comparatively short period of time. It is no exaggeration to state that the evolution of governments, businesses, education, sciences and the arts would have been possible without paper. . 

The movable type printing press, invented in 1453, made it possible to mass produce books, journals and newspapers which, in turn, encouraged the growth of literacy. It also created a huge demand for paper that compelled papermakers to constantly develop new methods and machinery to increase their production. By the late 1830s, paper manufacturers had mechanized most of their operations and, consequently, satisfy public demand. However, they now found themselves with a new problem: a chronic shortage of linen, the principal material used to produce paper. Cotton, a secondary source of fiber used in paper, was considered to be too costly to serve as a replacement for linen. Various alternatives were evaluated and discarded until manufacturers discovered that wood was an excellent source of fiber. Moreover, it was inexpensive and abundant.

Paper manufacturers developed methods to accelerate the processing of wood fiber and substantially increase the yield. While these methods were effective in meeting the demand for books, journals and writing paper, they produced low-quality paper. It is not without irony that the growth of public literacy and the advent of universal education directly contributed to the decline in the quality of paper.

Manual Papermaking

This process required workers to use a wire screen encased in a wooden frame (known as a mold) which was immersed in a vat of slurry (a watery mixture of linen and cotton fibers). Vat men moved the mold around in the slurry until there was a uniform layer on the wire screen. The excess water was drained and the wet paper pressed flat between sheets of absorbent fabric. Afterward, the dried sheets were coated (sized) with an animal-based gelatin or starch which bound the fibers to inhibit their ability to absorb ink.
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Printed on linen paper in 1774, these book pages are in pristine condition. (photograph courtesy of the author)

Pulp Production

There are two principal processes used to pulp paper:

The thermomechanical process uses steam heat to soften wood chips. These chips are ground between serrated metal disks to help separate the cellulose fibers in the wood. This method produces extremely short fibers and retains lignin, a wood-based impurity that facilitates paper acidity. After the pulp is washed, chemical agents such as optical brighteners are added to enhance the appearance of the paper. Thermomechanical pulping is primarily used to manufacture low-grade paper such as newspapers and advertising circulars.

The Kraft (chemical) process uses huge vats called digesters which contain a sodium sulfide solution that converts the wood into pulp and dissolves lignin. Once this phase is completed, the pulp is washed and then whitened with a peroxide-based bleach. Calcium carbonate and other chemical agents are used to enhance the appearance and texture of the paper. This process is primarily used to manufacture moderate- to high-quality paper such as books, securities and currency.

Paper manufacturers also use variations of these two processes to remove the lignin in wood, facilitate production and improve the yield. The quality of the paper depends on the particular methods used in its production.

Paper Manufacturing Process

Pulp is blown through large tubes onto a constantly moving and vibrating wire screen that removes most of the excess water in the pulp. This process is accelerated by vacuums located underneath the screen which draw out the water and produce continuously uniform layer. The pulp then passes through a series of presses and rollers that result in a smooth surface paper. The sheet travels through another press that coats both sides of the paper with a synthetic resin that inhibits ink and water absorption, minimizes surface abrasions, and enhances the overall quality. Lastly, the sheet passes between highly polished rollers (calendar press) that burnish the paper with a gloss or mat finish. The paper is then wound onto huge spools that are sent to be cut and packaged.
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CHAPTER 2 - Understanding Inks
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Introduction

Ink originated as a writing medium in ancient Egypt and China about 3000 BCE. Egyptian scribes used a carbon-based ink on sheets of papyrus while the Chinese applied the ink to panels of woven silk. Carbon- and, later, dye-based ink were also used by Mediterranean peoples on papyrus, wood slates, parchment and vellum. For more than a millennium, ink-makers were well-respected tradesmen, and a select few were exclusively employed by royalty, civil authorities and the wealthy. 

With the widespread use of paper, there was a corresponding demand for writing and print inks. Ink-makers attempted to meet this growing need by inventing new formulas, and developing methods to accelerate and increase ink production. Other innovations included improving the stability and drying speed of inks, and expanding the variety of color print inks. Despite the constant innovation and expansion of its production, ink-making remained a cottage industry until the early 19th century. During the early 1800s, there was a complete mechanization of ink production where uniform formulas were established to the large-scale production of a wide variety of inks. Mechanization also made it possible to employ unskilled as well as semi-skilled workers which enabled manufacturers to sell a wide variety of inks at a lower price than non-mechanized ink-makers.

Below is a description of the various types of inks that have been used and their comparative resistance to adverse environmental conditions.

Writing Inks

Pigment-Based Inks – Made from red clay, bromine and other minerals, these inks were used to produce a variety of color inks. Carbon ink (India ink) was the most widely used of the pigment-based inks. It was originally produced from fine powdered lampblack (carbon), water and shellac which was thickened with gum Arabic, and an animal-based glue. Carbon ink is quick-drying, extremely resistant to fading but can blotch and/or smear when exposed to excessively high levels of temperature/relative humidity.

Dye-Based Inks – These inks were developed in the Middle East about 2000 BCE and produced in various colors by blending the contents of vegetables, fruits, squid, octopi and cuttlefish. Gum Arabic and animal glue were added to increase the ink’s viscosity. Dye-based inks have a moderate resistance to excessive climate conditions and sun/artificial light.

Chemical-Based Inks – Invented in the 4th century, iron gall ink was widely used until the early 1930s. The ink was a blend of gallic acid (derived from oak galls), ferrous sulfate, water, gum Arabic and animal glue. As a liquid, iron gall ink is black in color but dries to varying shades of brown due to inconsistencies in their production. By the 19th century, commercially-produced iron gall ink was readily available, but many households still preferred to make their own ink. These home-made concoctions varied widely in their consistency. Frequently, these concoctions were either too weak or too strong, which produced light brown or dark brown that would eventually fade or burn through the paper. Iron gall ink is inherently acidic. It is highly susceptible to excessive and/or prolonged light, and high levels of temperature/relative humidity.

Synthetic Inks – These inks are used in ballpoint, fountain and felt-tip pens, and contain artificial dyes, resins and other agents that produce their color, viscosity and drying speed. Ballpoint pen inks are engineered to dry instantly when applied to paper while fountain and felt-tip pen inks dry within seconds after being exposed to the air. Ballpoint pens and felt-tip pens are also available with pH-neutral ink.

Dyes and resins have a strong resistance to excessive light and other adverse environmental conditions. PH-neutral ink, which is made from highly stable ingredients, has an even stronger resistance to excessively harsh environments. Fountain and felt-tip pen inks have a moderate resistance to light but exposure to excessive temperature/relative humidity cause them to blotch, run and smear.

Print Inks

These inks were originally made from carbon, linseed oil, turpentine and pitch. However, in the centuries that followed, there were numerous innovations in materials and methods used to produce these inks that improved their stability and drying speed. Different grades of ink were also developed to meet specific needs such as a low-grade, fast-drying ink to print newspapers and advertising circulars, and high-quality inks for stock certificates and currency. In the late 20th century, water- and soybean-based inks were widely adopted due to their low cost and strong resistance to deterioration. Low-grade print ink has a moderate resistance to adverse environments while high-quality inks have a strong resistance to these conditions.

Printer Inks

Typewriter and Dot Matrix Printers - The inks used in typewriter and dot matrix printers contain various synthetic dyes and resins which are embedded in fabric or coated on a plastic ribbon housed in a cartridge. These inks have a moderately strong resistance to harsh environments.

Inkjet Printers – These inks contain various synthetic dyes, pigments or a combination of dyes and pigments. Detergents are also used to prevent the build-up of residue which clog the printer nozzle. The initial generations of inkjet printers, the quality and stability of the ink was mediocre. Documents printed by these early generations of inkjet-printers tended to run, smear and fade within months or even weeks after being printed. However, over the years, the quality of this ink has greatly improved and presently has a strong resistance to adverse environmental conditions.

Laser Printers

This type of printer does not use ink, but minute carbon-based particles housed in cartridges. Laser printers contain a mechanism that transmits data to a rotating drum which uses heat to fuse the particles onto paper as text and/or images. Laser-printed documents have a strong resistance to light and pollutants but are more vulnerable to excessively high levels of temperature/relative humidity which can cause the particles to loosen and smear.
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CHAPTER 3 - Understanding Photographs
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Introduction

The invention of photography not only established a new medium to preserve images, but one that completely transformed society. Photographs profoundly changed the way we perceived ourselves, our social, cultural, and educational institutions. In summary, the way in which we viewed our world. It has documented historical events, exposed social injustice, facilitated cultural exchange, entertained and enlightened millions of people. Photography continues to be a powerful and transformative medium in our lives.

This chapter describes the major processes and formats that were used from the invention of photography to the present. It is intended to provide a basic understanding of these processes to facilitate their identification and, thus, enable the reader to carry out the actions necessary to help preserve their images.

Major Photographic Processes

Daguerreotype Process (1839–early 1860s)

Inventor: Louis Jacques Daguerre

This process involved exposing a silver-coated copper plate to iodine and chlorine vapors to make it light sensitive. After the plate was exposed, mercury vapors were used to develop the image which was stabilized in a solution of sodium thiosulfate and toned with gold chloride. The plate was enclosed behind a glass plate in a decorative brass frame and inserted in a velvet-lined leather case. Daguerreotypes are distinctive for their sharp detail, rich contrast and smooth texture. These images have a mirror-like quality that requires the plate to be held at certain angles to be seen as a positive.
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Daguerreotype, 1860 (photograph courtesy of the Library of Congress, Prints and Photographs Division, Washington, DC)

Daguerreotypes were an










	Each image was unique. It could not be duplicated. 

	The process used to develop and stabilize images was complex, time-consuming and required the services of highly skilled workers. These factors substantially increased the cost of daguerreotypes which confined their purchase to the upper middle class and wealthy.

	The copper plate that held the image could be easily scratched or damaged.











	It produced mediocre images with poor contrast.

	Long exposures were required to produce an image.

	The images often faded.

	The prints were produced on thin paper sheets that tended to curl, crease and tear.
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