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Systems at Work
EXHIBIT HIGHLIGHTS AND OBJECTS
Systems at Work recreates the paths of letters, magazines, parcels, and other mail as they travel from sender to recipient over the last 200 years. 
GENERAL GALLERY NOTES

There are four aspects of mail delivery. We show old and modern images that represent each of the four stages of a piece of mail’s journey. This exhibit focuses on “processing” but the other three stages are part of the bigger picture. The mail piece’s journey begins at Collection and ends with Delivery. In between are varying combinations of Processing and Transportation.

1. Collection

2. Processing

3. Transportation

4. Delivery

The gallery is organized in a series of “spoke” years surrounding a central “hub” video feature. The video showcases footage of a present-day mail processing center, to give visitors the feeling of the size and speed of mail processing.

The “spoke” years surrounding the “hub” were selected to showcase not any specific new postal or mail feature, but a series of features that by each date have become common place. The years are:
1808

1858

1885

1917

1936

1968

1988

1997

2005

“Today”

Each year (except for “Today”) features the journey of a piece of mail from sender to receiver. The mail piece for each year and its origin and destination are included in the information below. 

The exhibit ends with 

1. A wall featuring four LED readers that spotlight a series of postal factoids, past and present. There are 100 factoids used altogether for these readers.
2. Three questions posed to the visitors. These questions will be changed through the life of the exhibit. We will always include at least one question that relates to current events and one that looks at engineering or problem solving.
All Systems at Work – The Immersive Video

Primary objectives for the film: 

· Immerse visitors in a modern mail processing center. Give them a sense of the scale, technology and movement. It is an opportunity most visitors have never experienced.

· Tell the story of how modern mail processing happens. Show the current state-of-the-art in mail processing technology. This is technology that will remain state-of-the-art for several years to come.

· Show that different types of mail require different types of automated machinery. Help visitors understand the three primary types of mail pieces:

· Letters

· Flats (catalogs and magazine type items)

· Packages

· Showcase the 4 logistical stages: Collection, processing, transportation, delivery. The film focuses on processing but shows the entire aspect from start to finish. While the action takes place within a single facility – the beginning and ending of the film shows that this facility is one of a wider network of mail facilities across the US.

Quick Guide to the Machines in the Film
· The Dual Pass Rough Cull System (aka the “Barney”). While not named in the video, it is the machine that does the culling. It’s called “Barney” due to its large size and purple color. The machine pushes out packages, flats, and non-machinable letters, and breaks down a large pile of mail to a stream of a few letters at a time for the next processes.

· Advanced Facer-Canceller System (AFCS-200) – As the name suggests, this machine “faces” the mail – detecting the presence of postage and making sure it faces in the right direction for canceling. Then it cancels the postage, reads the address on the letter, compares it to the database of addresses, and sprays a florescent orange barcode on the back of each letter.

· Delivery Bar Code Sorter (DBCS) – Takes mail from the AFCS and sorts it to delivery (or letter carrier) sequence (i.e., the order the mail will be delivered as the carriers navigate their routes). It does so using a two-pass system, where the mail is put through the machine for a primary general sort, and then again for a final, detailed sort.
· Flat Sequencing System (FSS) – The “machine the length of a football field” as it is called in the film is an integrated system for flat mail (mail that is long and/or wide, but relatively flat – manila envelopes, catalogs, magazines, etc.). It is currently only used for bulk rate flat mail (magazines & catalogs), but is capable of handling any sort of flat mail.

· Automated Package Processing System (APPS) – This large and somewhat visually ugly machine takes packages and sorts them to the post office they are going to. At the mail station, they still need to be hand-sorted to the route level. Packages are the “final frontier” of mail sorting because of their wide variety of shapes / weights. Just as letter mail was the first to be able to be fully automated because of its rather standard shapes, packages are the last. It is one of the significant challenges facing postal engineers in the near future.
1808

The year 1808 was selected for a focus on the “hub and spoke” distribution system that was introduced in 1800. That system continued to how the Department operated until the introduction of Railway Mail Service in the 1860s. Under this system collected mail is forwarded to the nearest “distribution” post office where it is sorted and readied for transport to a “distribution” post office near its destination (or if the final destination is closer, to that post office). When RMS waned in the mid 20th century, the “hub and spoke” system was reintroduced and remains the core of USPS mail administration today.

CONTENTS OF 1808
Deconstructing a Painting - The Village Tavern, by John Lewis Krimmel 
· Four sections are broken out of this painting, to help visitors focus on aspects of postal history in this period.

· Moving the Mail
Private stagecoach companies held contracts to move the mail between towns. In this painting, a stagecoach driver brings letters in the leather mail pouch and newspapers in the basket.
· Spreading the News
Patrons of all social classes eagerly await the mail; the postmaster has neatly folded older newspapers on the back wall on portable racks.
· An Informal Post Office
In this image, Krimmel shows the taproom of a public house near Philadelphia that doubled as a post office. At this time, few towns had separate post offices.
· Part Time Postmasters
Writing desk to far right implies tavern keeper is also the postmaster, the only representative of the federal government ordinary Americans would likely meet.
Piece of Mail 

A Newspaper

The Travels of the United States' Gazette
From Philadelphia to Washington, Pennsylvania

Object
Model of an early 1800s stagecoach. 

Visuals

Around the corner is a large image of a colonial carrier on horseback. This is taken from a mural in the museum’s collection. The mural was painted by Lloyd Branson (the original is in the Toledo Museum of Art).

1858

Year selected for a year after stamps were introduced and rates had begun to settle down. Also to show the use of the Butterfield Overland Mail to show a continental transportation system for mail.
CONTENTS OF 1858
This is the first station to host the “Handstamp” card interactive. The cards are located at this table. There are two other card stations in the gallery – located in 1885 and 1997. 

This gallery also includes the first Catalyst of Change panel. In addition to advances in machinery, there have been a number of developments through history that have had extraordinary impacts on how mail is processed. Five of these Catalysts of Change are spread through the gallery. They are loosely tied to the year area where they are found

This Catalyst of Change is for the creation of postage stamps (1847). The panel stands on its own in the section, and provides visitors with information about a critical development in postal history. 

Piece of Mail 

A first class letter

“My Dear Son”
From St. Louis, Missouri, to Ft. Yuma, California Territory
Objects
Handstamps (9) – These handstamps also range in dates across the mid 1800s. Their purpose is to show the variety of cancellation devices used in the first decades of postal stamps in the US.
Mudwagon model – Mudwagons were used by the Butterfield Overland Mail Company to carry mail and people along the route used in this section.

Visuals 

There is a large glass window that features one of the 1847 stamps – George Washington.

The wall opposite the glass window showcases the map actually taken from the Butterfield Overland Mail driver’s book – this is the route the drivers followed. The service’s schedule is also on this wall.

1885

Year selected for an era when mail rates and classes were well established, but before parcel post operations or RFD began. We were looking to showcase the use of mail by businesses to reach national audiences. In this case we use the example of a Rochester, NY seed company.

CONTENTS OF 1885

This section looks at the interplay between commerce (represented by the seed catalogue that takes a journey in this year) and rural America (represented by the fourth-class post office distribution case). 
The concept of a “global market” is part of 21st century realities. For American businesses and customers of 1885, global markets were unknown. The nation’s economy had not yet fully developed a national market.

As of the early 1860s, packages weighing less than four pounds could be sent through the US mail as part of a new system that separated mail by class. In 1879 a third class was added for mail order merchandise. This, along with new printing process that added photographs to product descriptions, and the fast-growing railway system, brought consumers and companies closer together.
Piece of Mail 

A package of seeds

Planting a Seed
Rochester, New York to Ft. Madison, Iowa

Objects
Fourth class post office distribution case  -- owned by John Jackson, an African American postmaster from Alanthus, Virginia.
Locks – a series of mailbag locks to focus on the security offered by the mail for first class and registered pieces.
Mail pouch – a deaccessioned object from the museum’s collection, this leather mail pouch represents how some mail was carried at the time.

1917

Selected to look at operations in post offices when cancelling machines were being widely used, and at a time when RMS was predominant (and is a useful example as the time when the “processing” and “transportation” aspects take place at the same time/in the same place – the Railway Mail Car.

CONTENTS OF 1917

The massive scale of postal operations in the early 20th century is the focus of this “spoke.” City post offices functioned like huge factories, filled with people sorting, processing, and moving pieces and sacks of mail day and night. Little relief was found through machines, but there was some. It included advances in cancelling machines, two of which are on display in this portion of the gallery.
This gallery’s interactive focuses on the skill of postal employees to sort thousands of pieces of mail into dozens of different mail sacks quickly. Visitors are invited to try their hand at tossing mail into the right mail sacks. RFID chips in the mail packages will let them know if they’ve gotten it right (light will light up) or wrong (no response).
Piece of Mail 

A postcard from WWI soldier to girlfriend
Over There
From the battlefield in France to Linwood, Maryland

Objects
Model A mailing machine, built by the Pitney Bowes Company -- first put into commercial use in late 1920. The machine was built to house the company’s Model M postage meter. This electrically-operated machine helped revolutionize letter mail processing.
American Postal Machines Company stamp canceling machine -- the company operated from the early 1890s to 1940s, producing canceling machines for the Post Office Department. This machine, designed by engineer Thomas Stoddard of Boston, was in use in several post offices in the first two decades of the 20th century.


Visuals
Notice the large image that is the backdrop of this area. See the mail clerks tossing packages and newspapers into the circle of mail sacks.


1936

Selected to focus on parcel post service (introduced in 1913) after it became a widely used part of mail service. And to look at parcel post mail that can travel by an established airmail system.

CONTENTS OF 1936
By the mid-1930s, the U.S. parcel post system was more than 20 years old. It had opened a new world to rural Americans. Products that rarely left cities only a few years earlier now appeared at their doorsteps. And farm produce traveled to urban markets by mail. Businesses depended on the efficiency, reliability, and security of the parcel post. A parcel that arrived late was sometimes no better than one damaged or lost. 

We examine the parcel and mail service of mid-century America through specially constructed containers and a series of postal scales.

Piece of Mail 

A package of eggs

The Chicken or the Egg?
From Washington State to Alaska

Objects

Parcel Post Egg Crate -- Manufactured about 1920, this metal crate protected six dozen eggs on their journey through the mails. Inside, four layers of cardboard compartments held 24 eggs each.
Fit for a Queen -- In the 1890s, a beekeeper shipped a queen bee through the mail in this container. Bees and a variety of insects can still travel through the mails today.
Laundry by Mail  -- In the 1940s and 1950s, some children sent their laundry home from college in containers like this. The lucky parents cleaned the clothes and shipped them back.
Butter Box -- In the early 1900s, this box was used to ship butter. The outer wooden box holds a smaller metal box inside and helps keep the butter cool. The leather strap secured the lid.
Scales  - Three from the Fairbanks Scales company - Fairbanks scales - Erastus and Thaddeus Fairbanks were building scales since the 1830s. Their company became one of the top suppliers of scales to the Post Office Department. 
 
Three from other companies
Chatillon & Sons Inc. eight ounce letter balance scale. 
“Peerless” Letter Scale 
Five-pound capacity postal scale produced by the Hanson Scale Company, Chicago. 
Handstamps – A selection of 20th century handstamps to show changes in content in the 100 years following the introduction of postage stamps.
1968
Selected to look at problems and issues of the Department following the 1966 Chicago breakdown, but also with addition in 1963 of ZIP code to help deal with these problems, as well as the addition of machines like the MPLSM (Multiple-Position Letter Sorting Machine) used in conjunction with ZIP code as part of mechanizing the post office.

CONTENTS OF 1968

Codes and machines revolutionized the Postal Office in the 1960s. The ever-growing volume of mail drove the Post Office to introduce ZIP Codes so that machines could take on more mail processing work. Postal workers using these machines could sort 30,000 letters an hour. 
The interactive in this section is a computerized representation of a MPLSM (Multiple-Position Letter Sorting Machine). Visitors are challenged to hit the right keys (first 3 digits of a letter’s ZIP code) to process their pieces of mail.

ZIP Code – Catalyst of Change is on this wall as well – it is the 2nd in the series of five Catalyst of Change moments. Here we showcase the introduction on July 1, 1963 of ZIP codes and how they were used in conjunction with machines to process mail and increase delivery speed.

Piece of Mail 

A letter to a US Congressman
“Dear Congressman Smith”
From Long Island to Capitol Hill

Objects
No accessioned objects, but there is a keyboard from a MPLSM located next to the interactive.
1988
Selected to focus on the explosion/growth of Bulk Mail Centers (in response to the massive increase in bulk mail that comes by this point). By this time credit cards are in common use; women have returned to the workplace and families have additional money coming in; and companies are taking advantage of that by sending out catalogs of products in ever-increasing numbers.

CONTENTS OF 1988

As the sheer volume of mail continued to grow, it began to overwhelm the mechanical innovations of the previous 60 years. In the 1980s, the USPS made strides to keep up with this river of mail in two main ways: by using automated machines that took on more of the work of sorting the mail and by reorganizing the channels through which some mail flowed with new Bulk Mail Centers. Lots of businesses send out millions of pieces of mail—from magazines to sweepstakes entries—sometimes in a single day. The USPS has worked out a system with businesses like this so they take on some of the work of preparing and sorting the mail and the USPS gives them a discount on the postage.
Barcodes – the 3rd Catalyst of Change is between 1968 and 1988. It shows how barcodes were used to translate ZIP code number information into machine-readable barcodes. This innovation helped move mail processing from mechanization to automation.

Piece of Mail 

A magazine – this begins the three section “Judy” story. As a young girl, she receives a gift subscription to a magazine from her grandparents.
Happy Birthday Judy
From Nintendo Company Headquarters to Norman, Oklahoma

Object

While not an accessioned object – there is a OCR (Optical Character Reader) camera/eye mounted on the curved wall in this area.
1997

Selected to look at postal operations that are by now have entered the automation world. The machine selected to focus on that is the CSBCS (Carrier Sequence Barcode Sorter). 
CONTENTS OF 1997

The Postal System continued to increase automation—more and more mail passed through fewer and fewer hands along the path from the post office to people’s homes.

But no matter how much automation occurs, people remain part of the process. As machines do more, people still must operate, supervise, maintain, and design the machines. And as the machines become more complex, they present ever more difficult problems for engineers to try to overcome.
Piece of Mail 

First class mail – credit card offer. In this second part of the three-part “Judy” story, she is a college student receiving a “pre-approved” credit card offer.
“You have been pre-approved...”

From Salt Lake City to Ann Arbor, Michigan

Machine
CSBCS – Carrier Sequence Bar Code Sorter. This machine has been deconstructed for visitors – the image on the wall is the machine. There are five pieces of the machine that have been “pulled out” to help show visitors how it operates.

· Feeder Mechanism - Mail is first loaded into the feeder mechanism. This piece of the machine takes the mail and feeds it, one piece at a time, into the CSBCS. The black paddle pushes mail forward while a series of belts pull one piece of mail at a time into the CSBCS.

· CSBCS “Head” - The CSBCS "head" is actually the main control interface for the device. Operators use the buttons and switches on this unit to turn the machine on and off and control certain basic settings. In addition, a series of lights notifies operators of the machine's status and errors in processing.

· WABCR Camera - The Wide-Angle Bar Code Reader (WABCR) camera takes a picture of each piece of mail. The image is sent to a computer where the letter's destination is determined using the PostNet barcode printed on the front of the envelope This data is then sent back to the CSBCS for sortation.

· Delay Line - Like the CSBCS's leveler mechanism, the delay line is a relatively simple series of belts that serves a very important function. Mail goes through the CSBCS at a shockingly high speed--about 19,000 letters per hour. The mail is literally moving so fast that there is not enough time between the WABCR camera and the sortation process for the computer to figure out where the letter is going, The delay line is the solution—it is an extra stretch of line that delays the letters long enough so the machine can figure out how to sort them.

· Trays - Finally, the letters are sorted into various trays at the end of the machine, and the letters from each tray are re-loaded into the feeder for a second pass. After two passes, the letters are in delivery sequence and ready to be distributed to carriers.

Engineering and Engineers

Through the Systems at Work exhibit, we hope to encourage people to explore engineering and possibly inspire some of our young visitors to consider engineering s a career path. In addition to exploring the workings of a specific machine, we asked three engineers to talk about their work and inspirations. Their stories are included in this section.

Lynn Robbins—Head of the Process and Quality Management Group, Siemens

Barbara Trower—former Manager of Flat Mail Technology, USPS

Mike Heaton—Systems Engineer, Lockheed Martin
The final two Catalysts of Change are in this general area.

Reading Handwriting 
By 1997, Optical Character Recognition (OCR) software could recognize handwritten block letters and translate them into code, then double-check the address against a database of known addresses and names.

Of course, some handwriting is so bad that it challenges even the best machines. Workers read and decipher scanned images of these handwritten addresses. Then they return that information to automated machinery that applies the appropriate routing barcode and moves the mail piece back into the mail stream.

And

Intelligent Mail
Once ZIP Codes were translated into automation-readable barcodes, the USPS and mailing companies began working to pack more and more information into those codes. The codes evolved into the USPS’s Intelligent Mail Barcode system. The original 7-digit ZIP code is now 31-digits of information tucked into 65 bars in each code.

The 31 digits include ZIP Code information other data that can reveal how the mail was presorted, whether it is first-class mail or a periodical, the business sending each piece, and automatic address forwarding information.

The barcode also permits tracking of individual pieces of mail. When you return a pre-addressed business reply by mail, businesses can forecast when it will arrive. All this saves companies money, makes their business more predictable, speeds mail delivery time, and makes the postal system even more efficient—and efficiency is important, considering that half a billion pieces of mail flow through the system each day.

2005

This year was selected to examine the idea of Intelligent Mail – the focus for better mail processing looks at software as much as hardware. In this case a barcode for each mail piece incorporates a massive amount of information – and provides opportunity for directing and redirecting mail during the sortation process. 

CONTENTS OF 2005

 As automation advanced, more and more mail was handled primarily by machines rather than humans. But these machines were not, at first, particularly clever. They could do only one, rather simple, repetitive task. As USPS software grew more sophisticated, however, machines began to multitask—they were able to deal with different types of mail pieces and various contingencies. This introduced new levels of efficiency and nimbleness to a Postal Service that was larger than ever.
Piece of Mail 

First class letter ends the “Judy” story that began in 1988. In this final part , she mails a check to her brother who is in college.
Helping Her Brother Out

From Reston, Virginia to Stillwater, Oklahoma

The main feature of 2005 is the interactive. This piece features IMDs (Intelligent Mail Devices) that were created by Motorola for the U.S. Postal Service. IMDs are primarily used by letter carriers. They use the handheld devices to scan barcodes on their mail pieces. By 2005, bar codes have grown to include a massive amount of information on each mail piece. 
Visitors are encouraged to use the IMDs to scan pieces of mail on the 2005 table. The pieces of mail include registered letters, a large bundle of magazines, and packages. By using the scanning devices, visitors can learn “where” each piece of mail is in the mail processing system.
Today
We aim to keep this exhibit relevant and up to date – so it doesn’t end with a specific year, but with “today” and questions that will change over time.

Moving Forward
The exhibit ends with three questions posed to visitors. Post-it notes are available on the table for visitors to use to leave their responses.

The questions are:

What role does mail play in your life?

What is the biggest challenge facing the postal system today?

If you could design a machine for any part of mail’s journey, what would it be? What would it do?
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