Slide Number 13

Welcome to the Computer History Museum Restoration room.

Our current display is an operational IBM 1401 computer system.

The other machines in the room are punch card equipment used in support of the IBM 1401system.

The first practical use of punched cards for data processing is credited to the American inventor Herman Hollerith, who decided to use Jacquard's punched cards to represent the data gathered for the American census of 1890, and to read and collate this data using an automatic machine.  

Many references state that Hollerith originally made his punched cards the same size as the dollar bills of that era, because he realized that it would be convenient and economical to buy existing office furniture, such as desks and cabinets, that already contained receptacles to accommodate stacks of bills. Other sources consider this to be a popular fiction. Whatever the case, we do know that these cards were eventually standardized at 7 and 3/8 inches by 3 and 1/4 inches, and Hollerith's many patents permitted his company (which became International Business Machines (IBM) in 1924) to hold an effective monopoly on punched cards for many years 

The top row is called the "12" or "Y" row; the second row from the top is called the "11" or "X" row; and the remaining rows are called the "0" to "9" rows (indicated by the numbers printed on the cards).  

This figure illustrates one of the early, simpler coding schemes, in which each character could be represented using no more than three holes. (Note that we haven't shown all of the different characters that could be represented). Over the course of time, more sophisticated coding schemes were employed to allow these cards to represent different character sets such as ASCII and EBCDIC; the rows and columns stayed the same, but different combinations of holes were used.  

A form of this card is still used in some voting machines today. Especially in Florida.

The IBM 026 Printing Card Punch, introduced in July 1949. A nonprinting 024 model (above, CLICK HERE for another view) was also available. These were superseded starting about 1964 by the 029 punch which was required for the IBM 360 because it used the EBCDIC character set rather than earlier BCD variants of the 7000-series (026s remained in use in non-IBM shops -- e.g. CDC -- well into the 1970s). 
IBM Card Sorters deal cards from a source deck into 13 output pockets (one pocket for rejects plus one pocket for each of the 12 rows on the card) at the rate of 250-2000 cards per minute, depending on model. One column, selected by the Sorting Brush, is sorted per pass. The Selector Switches determine which row(s) in each column are included in the sort. To fully sort a deck of cards required a number of passes through the sorter; one pass per column in the sort key.

A collator is the opposite of a sorter. Where a sorter separates a deck of cards into lots of little piles, a collator shuffles separate decks together into one deck (or two, or three, or four). IBM first developed this device for the Social US Social Security Administration. H.J. McDonald, who sold the account and (along with John Bryce) designed the machine, recalls that IBM President Watson ordered the development of the collator because "the Social Security agency punched cards from records sent in by employers all over the country. There were millions and millions of them, and if we hadn't had some way of putting them together we would have been lost; we just couldn't have done it." The "world's biggest bookkeeping job"¹ was done in a Baltimore brick loft building, chosen because it had 120,000 square feet of floor space and was structurally strong enough to bear the weight of 415 punching and accounting machines. A production line was set up to punch, sort, check, and file half a million cards a day. The collator became a widely used device in government and business generally, and established the ability of the government to implement national programs in individual terms; e.g., the introduction of the withholding tax in 1943.

The IBM 407 Accounting Machine (1949). (Not on display in this room) This was the last and best of the all-electromechanical IBM accounting machines (previously known as tabulators). The 407 reads a deck of punched cards on their integrated card reader (left), accumulate totals, subtotals, or other simple statistics in counters made of gears, and print the results on their integrated 132-column line printer (center). Speed: 100 to 150 cards per minute. As with all IBM punch-card equipment (except the key punch and sorter), a control panel is wired to specify the details of operation: what card columns to read and what to do with them, how to format the report. Although the 407 is really just a big adding machine, creative use could be made of the control program; for example, as described by Roger L. Boyell in Programmed Multiplication on the IBM 407, Journal of the ACM, Volume 4, Number 4, October, 1957, pp.442-449. In 1955, the 407 was adapted to act as an input/output device for the IBM 650 computer, and would later perform similar roles for other IBM calculators (such as the CPC-II) and computers (7090); reportedly, a 407 even served as the "system clock" for Columbia's 7094. 

The IBM 1401, the first member of the IBM 1400 series, was a variable word length decimal computer that was announced by IBM on October 5, 1959. It was withdrawn on February 8, 1971.

The all-transistorized IBM 1401 Data Processing System places the features found in electronic data processing systems at the disposal of smaller businesses, previously limited to the use of conventional punched card equipment. These features include: high speed card punching and reading, magnetic tape input and output, high speed printing, stored program, and arithmetic and logical ability. 

The 1401 may be operated as an independent system, in conjunction with IBM punched card equipment, or as auxiliary equipment to IBM 700 or 7000 series systems. 

During its lifetime about 20,000 total systems were manufactured (photo), making the IBM 1401 one of IBM's most successful products. From the IBM Archives:

The monthly rental for a 1401 was $2,500 and up, depending on the configuration. By the end of 1961, the number of 1401s installed in the United States alone had reached 2,000 -- representing about one out every four electronic stored-program computers installed by all manufacturers at that time. The number of installed 1401s peaked at more than 10,000 in the mid-1960s, and the system was withdrawn from marketing in February 1971.
IBM 1401 Processing Unit 

This unit controls the entire system by means of its stored program. It performs the arithmetic and logical functions, controls card reading and punching, magnetic tape input and output, and tells the printer what to print and where to print it. 

The 1401 automatically edits the systems printed output for spacing, punctuation and format. The 1401 is available with 1,400; 2,000; or 4,000 positions of core storage. Alphabetical or numerical data may be processed. 

Speed: In one minute, the 1401 Processing Unit can perform 193,300 additions (eight-digit numbers) or 25,000 multiplications (six-digit numbers by four-digit numbers). 

The base model of the IBM 1401 would support a maximum of 4k of memory

With the addition of an IBM 1406, you could add 4k, 8k,  or 12k of additional memory

IBM 1402 Card Read-Punch 

The 1402 reads card information into the processing unit, punches cards, and separates them into radial stackers. The cards can easily be removed while the machine is running. Maximum speeds are: punching, 250 cards per minute; reading, 800 cards per minute. Reading and punching can be performed simultaneously. 
IBM 1403 Printer 

The IBM 1403 Printer is a completely new development providing maximum "thru-put" of forms and documents in printing data from punched cards and magnetic tape. The printer incorporates a swiftly moving horizontal chain (similar in appearance to a bicycle chain) of engraved type faces, operated by 132 electronically-timed hammers spaced along the printing line. The impact of a hammer presses the paper and ink ribbon against a type character, causing it to print. The chain principle achieves perfect alignment of the printed line and greatly reduces the number of sets of type characters needed. 

An outstanding feature of the printer is the exclusive Dual Speed Carriage, which has the ability to skip over blank spaces on forms and documents at speeds far in excess of normal printing rate. This carriage skips the first eight lines at thirty-three inches per second, and beyond eight lines at seventy-five inches per second. Combined with a printing speed of 600 lines per minute, the result is a higher rate of output than is obtainable with many printers of greater line printing speed. The 1403 Printer can produce over 230 two-line documents, such as checks, per minute. This is equivalent to a printing speed of 4,800 lines per minute. 

The IBM 1403 with the horizontal print chain was the first printer to move away from vertical print drums or vertical print bars.

A slight error in vertical alignment is very obvious and required constant maintenance.

A slight error in horizontal alignment is very hard to see and requires very little attention.

The removable print chain allowed for maintenance and a quick change of printer fonts.

Up to six IBM 729 Magnetic Tape Units (Model II or IV) may be added to the 1401 system for increased input, speed, and storage compactness. These are the same all-transistorized tape units used with the IBM Series 700 and 7000 data processing systems. Either single or double density tapes are specified to provide processing speeds of 15,000 or 41,667 characters a second with the 729 II; 22,500 or 62,500 characters a second for the 729 IV. 
