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Punched card
From Wikipedia, the free encyclopedia

A punched card (or punch card or Hollerith card or IBM card) is a piece of stiff paper that contains
digital information represented by the presence or absence of holes in predefined positions. Now almost
an obsolete recording medium, punched cards were widely used throughout the 19th century for
controlling textile looms and in the late 19th and early 20th century for operating fairground organs and
related instruments. They were used through the 20th century in unit record machines for input,
processing, and data storage. Early digital computers used punched cards, often prepared using keypunch
machines, as the primary medium for input of both computer programs and data. Some voting machines
use punched cards.

An 80-column punched card of the type most widely used in the 20th century.
Card size was 7-3/8 inch by 3-1/4 inch (187.325 by 82.55 mm). This example
displays the 1964 EBCDIC character set, which added more special characters to
earlier encodings.
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History
Punched cards were first
used around 1725 by
Basile Bouchon and JeanBaptiste Falcon as a more
robust form of the
perforated paper rolls then
in use for controlling
textile looms in France.
This technique was greatly
improved by Joseph Marie
Jacquard in his Jacquard
loom in 1801.

Punched cards in use in a Jacquard
loom.

Semen Korsakov was
Punched cards of a large dance
reputedly the first to use
organ
the punched cards in
informatics for
information store and search. Korsakov announced his new
method and machines in September 1832, and rather than seeking
patents offered the machines for public use.[1]

Charles Babbage proposed the use of "Number Cards", pierced
with certain holes and stand opposite levers connected with a set
of figure wheels ... advanced they push in those levers opposite to
which there are no holes on the card and thus transfer that
number ... in his description of the Calculating Engine's Store [2].
Herman Hollerith invented the recording of data on a medium that
could then be read by a machine. Prior uses of machine readable
media, such as those above (other than Korsakov), had been for
control, not data. "After some initial trials with paper tape, he
settled on punched cards..."[3], developing punched card data
processing technology for the 1890 US census. He founded the
Tabulating Machine Company (1896) which was one of four
companies that merged to form Computing Tabulating Recording
Corporation (CTR), later renamed IBM. IBM manufactured and
Semen Korsakov's punched card
marketed a variety of unit record machines for creating, sorting,
and tabulating punched cards, even after expanding into electronic
computers in the late 1950s. IBM developed punched card technology into a powerful tool for business
data-processing and produced an extensive line of general purpose unit record machines. By 1950, the
IBM card and IBM unit record machines had become ubiquitous in industry and government. "Do not
fold, spindle or mutilate," a generalized version of the warning that appeared on some punched cards
(generally on those distributed as paper documents to be later returned for further machine processing,
checks for example), became a motto for the post-World War II era (even though many people had no
idea what spindle meant). [4]
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From the 1900s, into the 1950s, punched cards were the primary medium for data entry, data storage, and
processing in institutional computing. According to the IBM Archives: "By 1937... IBM had 32 presses at
work in Endicott, N.Y., printing, cutting and stacking five to 10 million punched cards every day."[5]
Punched cards were even used as legal documents, such as U.S. Government checks[6] and savings
bonds. During the 1960s, the punched card was gradually replaced as the primary means for data storage
by magnetic tape, as better, more capable computers became available. Punched cards were still
commonly used for data entry and programming until the mid-1970s when the combination of lower cost
magnetic disk storage, and affordable interactive terminals on less expensive minicomputers made
punched cards obsolete for this role as well.[7] However, their influence lives on through many standard
conventions and file formats. The terminals that replaced the punched cards, the IBM 3270 for example,
displayed 80 columns of text in text mode, for compatibility with existing software. Some programs still
operate on the convention of 80 text columns, although fewer and fewer do as newer systems employ
graphical user interfaces with variable-width type fonts.
Today punched cards are mostly obsolete and replaced with other storage methods, except for a few
legacy systems and specialized applications.

Nomenclature
The terms "punched card", "punch card", and "punchcard" have been used. In some texts repetitive use of
the terms "punched card" or "punched cards" is replaced with simply "card" or "cards".

Card formats
The early applications of punched cards all used
specifically designed card layouts. It wasn't until around
1928 that punched cards and machines were made "general
purpose". The rectangular, round, or oval bits of paper
punched out are called chad (recently, chads) or chips (in
IBM usage). Multi-character data, such as words or large
numbers, were stored in adjacent card columns known as
fields. A group of cards is called a deck. One upper corner
of a card was usually cut so that cards not oriented
correctly, or cards with different corner cuts, could be easily
identified. Cards were commonly printed so that the row
and column position of a punch could be identified. For
some applications printing might have included fields,
named and marked by vertical lines, logos, and more.

Standard 5081 card from a non-IBM
manufacturer. The corners have been worn
down.

One of the most common printed punched cards was the IBM 5081. Indeed, it was so common that other
card vendors used the same number (see image at right) and even users knew its number.

Hollerith's punched card formats
Herman Hollerith was awarded a series of patents[9] in 1889 for
mechanical tabulating machines. These patents described both paper
tape and rectangular cards as possible recording media. The card shown in U.S. Patent 395,781 was
preprinted with a template and had holes arranged close to the edges so they could be reached by a
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railroad conductor's ticket punch, with the center reserved for written
descriptions. Hollerith was originally inspired by railroad tickets that
let the conductor encode a rough description of the passenger:
"I was traveling in the West and I had a ticket with what I think was
called a punch photograph...the conductor...punched out a description
of the individual, as light hair, dark eyes, large nose, etc. So you see,
I only made a punch photograph of each person."[10]
Use of the ticket punch proved tiring and error prone, so Hollerith
invented a pantograph "keyboard punch" that allowed the entire card
area to be used. It also eliminated the need for a printed template on
each card, instead a master template was used at the punch; a printed
reading card could be placed under a card that was to be read
manually. Hollerith envisioned a number of card sizes. In an article he wrote describing his proposed
system for tabulating the 1890 U.S. Census, Hollerith suggested a card 3 inches by 5½ inches of Manila
stock "would be sufficient to answer all ordinary purposes."[11]
Hollerith's Keyboard
(pantograph) Punch, used for the
1890 census[8].

The cards used in the 1890 census had round holes, 12 rows and
24 columns. A census card and reading board for these cards can
be seen at the Columbia University Computing History site.[12] At
some point, 3.25 by 7.375 inches (3¼" x 7⅜") became the
standard card size, a bit larger than the United States one-dollar
bill of the time (the dollar was changed to its current size in
1929). The Columbia site says Hollerith took advantage of
available boxes designed to transport paper currency.
Hollerith card as shown in the

Hollerith's original system used an ad-hoc coding system for each
Railroad Gazette, April 19, 1895.
application, with groups of holes assigned specific meanings, e.g.
sex or marital status. His tabulating machine had 40 counters,
each with a dial divided into 100 divisions, with two indicator hands; one which stepped one unit with
each counting pulse, the other which advanced one unit every time the other dial made a complete
revolution. This arrangement allowed a count up to 10,000. During a given tabulating run, each counter
was typically assigned a specific hole. Hollerith also used relay logic to allow counts of combination of
holes, e.g. to count married females.[11]
Later designs standardized the coding, with 12 rows, where the lower ten rows coded digits 0 through 9.
This allowed groups of holes to represent numbers that could be added, instead of simply counting units.
Hollerith's 45 column punched cards are illustrated in Comrie's The application of the Hollerith
Tabulating Machine to Brown's Tables of the Moon.[13][14]

IBM 80 column punched card format
This IBM card format, designed in 1928,[15] had
rectangular holes, 80 columns with 12 punch locations
each, one character to each column. Card size was exactly
7-3/8 inch by 3-1/4 inch (187.325 by 82.55 mm). The cards
were made of smooth stock, 0.007 inch (0.178 mm) thick.
There are about 143 cards to the inch. In 1964, IBM
changed from square to round corners.[16] They came
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Card from a Fortran program: Z(1) = Y +
W(1)

The lower ten positions represented (from top to bottom)
the digits 0 through 9. The top two positions of a column
were called zone punches, 12 (top) and 11. Originally only numeric information was punched, with 1
punch per column indicating the digit. Signs could be added to a field by overpunching the least
significant digit with a zone punch: 12 for plus and 11 for minus. Zone punches had other uses in
processing as well, such as indicating a master record.
______________________________________________
/&-0123456789ABCDEFGHIJKLMNOPQR/STUVWXYZ
Y / x
xxxxxxxxx
X|
x
xxxxxxxxx
0|
x
xxxxxxxxx
1|
x
x
x
x
2|
x
x
x
x
3|
x
x
x
x
4|
x
x
x
x
5|
x
x
x
x
6|
x
x
x
x
7|
x
x
x
x
8|
x
x
x
x
9|
x
x
x
x
|________________________________________________

Reference:[18] Note: The Y and X zones were also called the 12 and 11 zones, respectively.
Later, multiple punches were introduced for upper-case letters and special characters[19]. A letter had 2
punches (zone [12,11,0] + digit [1-9]); most special characters had 2 or 3 punches (zone [12,11,0,or none]
+ digit [2-7] + 8); a few special characters were exceptions (in EBCDIC "&" was 12 only, "-" was 11
only, and "/" was 0 + 1). With these changes, the information represented in a column by a combination
of zones [12, 11] and digits [1-9] was dependent on the use of that column. For example the combination
"12-1" was the letter "A" in an alphabetic column, a plus signed digit "1" in a signed numeric column, or
an unsigned digit "1" in a column where the "12" had some other use. The introduction of EBCDIC in
1964 allowed columns with as many as 6 punches (zones [12,11,0,8,9] + digit [1-7]). IBM and other
manufacturers used many different 80-column card character encodings.[20][21]
For some computer applications, binary formats were used,
where each hole represented a single binary digit (or "bit"),
every column (or row) was treated as a simple bitfield, and
every combination of holes was permitted. For example, the
IBM 711 card reader used with the 704/709/7090/7094 series
scientific computers treated every row as two 36-bit words.
(The specific 72 columns used were selectable using a
control panel, which was almost always wired to select
columns 1-72, ignoring the last 8 columns.) Other computers,
Binary punched card.
such as the IBM 1130 or System/360, used every column.
The IBM 1402 could be used in "column binary" mode,
which stored two characters in every column, or one 36-bit word in three columns.
Sometimes the ignored positions 73–80 were used to contain a sequence number in a deck of cards, so
they could be resorted back to the right order in case they were dropped.
As a prank, in binary mode, cards could be punched where every possible punch position had a hole.
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Such "lace cards" lacked structural strength, and would frequently buckle and jam inside the machine.
At least some of the older card punches were not intended to punch most of the holes in a column, so they
couldn't be used with binary cards.
The 80-column card format dominated the industry, becoming known as just IBM cards, even though
other companies made cards and equipment to process them.

Mark sense cards


Mark sense (Electrographic) cards, developed by Reynold B. Johnson at IBM, had printed ovals
that could be marked with a special electrographic pencil. Cards would typically be punched with
some initial information, such as the name and location of an inventory item. Information to be
added, such as quantity of the item on hand, would be marked in the ovals. Card punches with an
option to detect mark sense cards could then punch the corresponding information into the card.

Aperture cards


Aperture cards have a cut-out hole on the right side of
the punched card. A 35 mm microfilm chip
containing a microform image is mounted in the hole.
Aperture cards are used for engineering drawings
from all engineering disciplines. Information about
the drawing, for example the drawing number, is
typically punched and printed on the remainder of the
card. Aperture cards have some advantages over fully
digital systems for archival purposes.[22]

Aperture card.

IBM 51 column punched card format
This IBM card format was a shortened 80-column card; the shortening sometimes accomplished by
tearing off, at a perforation, a stub from an 80 column card. These cards were used in some retail and
inventory applications.

IBM Port-A-Punch
According to the IBM Archive: IBM's Supplies Division
introduced the Port-A-Punch in 1958 as a fast, accurate means of
manually punching holes in specially scored IBM punched cards.
Designed to fit in the pocket, Port-A-Punch made it possible to
create punched card documents anywhere. The product was
intended for "on-the-spot" recording operations—such as
physical inventories, job tickets and statistical surveys—because
it eliminated the need for preliminary writing or typing of source
documents..[23] Unfortunately, the resulting holes were "furry"
and sometimes caused problems with the equipment used to read
the cards.

IBM Port-A-Punch

A pre-perforated card was used for Monash University's MIDITRAN Language; and the cards would
sometimes lose chads in the reader, changing the contents of the student's data or program deck.
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IBM 96 column punched card format
In the early 1970s IBM introduced a new, smaller, round-hole, 96column card format along with the IBM System/3 computer.[24]
IBM 5496 Data Recorder, a keypunch machine with print and
verify functions, and IBM 5486 Card Sorter were made for these
96-column cards.
These cards had tiny (1 mm), circular holes, smaller than those in
paper tape. Data was stored in six-bit binary-coded decimal code,
with three rows of 32 characters each, or 8-bit EBCDIC. In this
format, each column of the top tiers are combined with 2 punch
rows from the bottom tier to form an 8-bit byte, and the middle
tier is combined with 2 more punch rows, so that each card
A System/3 punched card.
contains 64 bytes of 8-bit-per-byte binary data. See Winter, Dik T.
"96-column Punched Card Code".
http://homepages.cwi.nl/~dik/english/codes/96col.html#start. Retrieved December 23, 2008.

Powers/Remington Rand UNIVAC card formats
The Powers/Remington Rand card format was initially the
same as Hollerith's; 45 columns and round holes. In 1930
Remington-Rand leap-frogged IBM's 1928 introduced 80
column format by coding two characters in each of the 45
columns - producing what is now commonly called the 90column card[25]. For its character codings, see Winter, Dik
T.. "90-column Punched Card Code".
http://homepages.cwi.nl/~dik/english/codes/90col.html#star
t. Retrieved October 20, 2006.

A blank Remington-Rand UNIVAC format
card. Card courtesy of MIT Museum.

Adaptations for System/360 read-only storage
Some models of the early System/360 computers had read-only storage for the microcode in the central
processor [1]. Two types of modified card were used; one capacitive, the other inductive. Both had meτal
foil patterns laminated onto the card. The capacitive type, used in Card-Capacitor Read-Only Storage
(CCROS) had comparatively-large areas of foil for each row at the ends of the card, occupying 20
columns. The cards were placed into a special structure (akin to books in a bookshelf, roughly) that read
their contents by capacitive coupling.
Those large foil areas coupled capacitively to mating plates inside the computer that were fed with pulses.
Extending across the rest of the card were narrow stripes connected to small foil areas located where
holes could be punched. Punching a hole defeated the capacitive coupling between that small foil area
and its corresponding vertical bus in the machine. If not punched, the vertical bus carried a pulse to a
sense amplifier.
These cards were held in close contact with the fixed capacitive structure by air-pressurized plastic
pouches. Part of the startup sequence for the computer was a leak test, perhaps using a flow sensor.
Maintenance instructions included systematic procedures for locating a leak.
The other type of ROS used Transformer principles; it was called TROS. It also used special cards, but
the foil pattern passed current in one of two paths for each bit. One path represented a [1], the other a [0].

http://en.wikipedia.org/wiki/Punched_card

2010-12-03

Punched card - Wikipedia, the free encyclopedia

Page 8 of 11

Ref.[26] shows photos of the cards and associated hardware.

IBM punched card manufacturing
IBM's Fred M. Carroll[27] developed a series of rotary type presses that were used to produce the wellknown standard tabulating cards, including a 1921 model that operated at 400 cards per minute (cpm).
Later, he developed a completely different press capable of operating at speeds in excess of 800 cpm, and
it was introduced in 1936.[5][28] Carroll's high-speed press, containing a printing cylinder, revolutionized
the manufacture of punched tabulating cards.[29] It is estimated that between 1930 and 1950, the Carroll
press accounted for as much as 25 per cent of the company's profits[30]
Discarded printing plates from these card presses, each printing
plate the size of an IBM card and formed into a cylinder, often
found use as desk pen/pencil holders, and even today are
collectable IBM artifacts (every card layout[31] had its own
printing plate).

A punched card printing plate.

IBM initially required that its customers use only IBM
manufactured cards with IBM machines, which were leased, not
sold. IBM viewed its business as providing a service and that the
cards were part of the machine. In 1932 the government took IBM
to court on this issue, IBM fought all the way to the Supreme
Court and lost; the court ruling that IBM could only set card
specifications. In another case, heard in 1955, IBM signed a
consent decree requiring, amongst other things, that IBM would
by 1962 have no more than one-half of the punched card
manufacturing capacity in the United States. Tom Watson Jr.'s
decision to sign this decree, where IBM saw the punched card
provisions as the most significant point, completed the transfer of
power to him from Thomas Watson, Sr.[30]

Cultural impact
While punched cards have not been widely used for a generation, the impact was so great for most of the
20th century that they still appear from time to time in popular culture.
For example:












Artist and architect Maya Lin in 2004 designed a controversial public art installation at Ohio
University, titled "Input", that looks like a punched card from the air.[32]
Do Not Fold, Bend, Spindle or Mutilate: Computer Punch Card Art - a mail art exhibit by the
Washington Pavilion in Sioux Falls, South Dakota.
The Red McCombs School of Business at the University of Texas at Austin has artistic
representations of punched cards decorating its exterior walls.
At the University of Wisconsin - Madison, the Engineering Research Building's exterior windows
were modeled after a punched card layout, during its construction in 1966. [2]
In the Simpsons episode Much Apu About Nothing, Apu showed Bart his Ph.D. thesis, the world's
first computer tic-tac-toe game, stored in a box full of punched cards.
In the Futurama episode Mother's Day, as several robots are seen shouting 'Hey hey! Hey ho!
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100110!' in protest, one of them burns a punch-card in a manner reminiscent of draft card burning
and feminist bra burning. In another episode, Put Your Head On My Shoulder, Bender offers a
dating service. He hands characters punch-cards so they can put in what they want, before throwing
them in his chest cabinet and 'calculating' the 'match' for the person. Bender is shown both 'folding',
'bending', and 'mutilating' the card, accentuating the fact that he is making up the 'calculations'.
A legacy of the 80 column punched card format is that most character-based terminals display 80
characters per row. Even now, the default size for character interfaces such as the command prompt in
Windows remains set at 80 columns. Some file formats, such as FITS, still use 80-character card images.

Standards








ANSI INCITS 21-1967 (R2002), Rectangular Holes in Twelve-Row Punched Cards (formerly
ANSI X3.21-1967 (R1997)) Specifies the size and location of rectangular holes in twelve-row 31⁄4inch-wide (83 mm) punched cards.
ANSI X3.11 - 1990 American National Standard Specifications for General Purpose Paper Cards
for Information Processing
ANSI X3.26 - 1980/R1991) Hollerith Punched Card Code
ISO 1681:1973 Information processing - Unpunched paper cards - Specification
ISO 6586:1980 Data processing - Implementation of the ISO 7- bit and 8- bit coded character sets
on punched cards. Defines ISO 7-bit and 8-bit character sets on punched cards as well as the
representation of 7-bit and 8-bit combinations on 12-row punched cards. Derived from, and
compatible with, the Hollerith Code, ensuring compatibility with existing punched card files.

Card handling equipment
Creation and processing of punched cards was handled by a variety of devices, including:






Card readers
Card punches
Keypunches
Unit record equipment
Voting machines

See also







Card image
Computer programming in the punch card era
Punched tape
History of computing hardware
Index card
Paper data storage
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An Illustrated History of Computers
Part 2
___________________________________
John Kopplin © 2002
Just a few years after Pascal, the German Gottfried Wilhelm Leibniz (co-inventor with Newton of calculus)
managed to build a four-function (addition, subtraction, multiplication, and division) calculator that he called
the stepped reckoner because, instead of gears, it employed fluted drums having ten flutes arranged
around their circumference in a stair-step fashion. Although the stepped reckoner employed the decimal
number system (each drum had 10 flutes), Leibniz was the first to advocate use of the binary number system
which is fundamental to the operation of modern computers. Leibniz is considered one of the greatest of the
philosophers but he died poor and alone.

Leibniz's Stepped Reckoner (have you ever heard "calculating" referred to as "reckoning"?)

In 1801 the Frenchman Joseph Marie Jacquard invented a power loom that could base its weave (and hence
the design on the fabric) upon a pattern automatically read from punched wooden cards, held together in a
long row by rope. Descendents of these punched cards have been in use ever since (remember the
"hanging chad" from the Florida presidential ballots of the year 2000?).
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Jacquard's Loom showing the threads and the punched cards

By selecting particular cards for Jacquard's loom you defined the woven pattern [photo © 2002 IEEE]

A close-up of a Jacquard card
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This tapestry was woven by a Jacquard loom

Jacquard's technology was a real boon to mill owners, but put many loom operators out of work. Angry mobs
smashed Jacquard looms and once attacked Jacquard himself. History is full of examples of labor unrest
following technological innovation yet most studies show that, overall, technology has actually increased the
number of jobs.
By 1822 the English mathematician Charles Babbage was proposing a steam driven calculating machine
the size of a room, which he called the Difference Engine. This machine would be able to compute tables of
numbers, such as logarithm tables. He obtained government funding for this project due to the importance of
numeric tables in ocean navigation. By promoting their commercial and military navies, the British
government had managed to become the earth's greatest empire. But in that time frame the British
government was publishing a seven volume set of navigation tables which came with a companion volume of
corrections which showed that the set had over 1000 numerical errors. It was hoped that Babbage's machine
could eliminate errors in these types of tables. But construction of Babbage's Difference Engine proved
exceedingly difficult and the project soon became the most expensive government funded project up to that
point in English history. Ten years later the device was still nowhere near complete, acrimony abounded
between all involved, and funding dried up. The device was never finished.
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A small section of the type of mechanism employed in Babbage's Difference Engine [photo © 2002 IEEE]

Babbage was not deterred, and by then was on to his next brainstorm, which he called the Analytic Engine.
This device, large as a house and powered by 6 steam engines, would be more general purpose in nature
because it would be programmable, thanks to the punched card technology of Jacquard. But it was Babbage
who made an important intellectual leap regarding the punched cards. In the Jacquard loom, the presence or
absence of each hole in the card physically allows a colored thread to pass or stops that thread (you can see
this clearly in the earlier photo). Babbage saw that the pattern of holes could be used to represent an
abstract idea such as a problem statement or the raw data required for that problem's solution. Babbage saw
that there was no requirement that the problem matter itself physically pass thru the holes.
Furthermore, Babbage realized that punched paper could be employed as a storage mechanism, holding
computed numbers for future reference. Because of the connection to the Jacquard loom, Babbage called
the two main parts of his Analytic Engine the "Store" and the "Mill", as both terms are used in the weaving
industry. The Store was where numbers were held and the Mill was where they were "woven" into new
results. In a modern computer these same parts are called the memory unit and the central processing
unit (CPU).
The Analytic Engine also had a key function that distinguishes computers from calculators: the conditional
statement. A conditional statement allows a program to achieve different results each time it is run. Based on
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the conditional statement, the path of the program (that is, what statements are executed next) can be
determined based upon a condition or situation that is detected at the very moment the program is running.
You have probably observed that a modern stoplight at an intersection between a busy street and a less
busy street will leave the green light on the busy street until a car approaches on the less busy street. This
type of street light is controlled by a computer program that can sense the approach of cars on the less busy
street. That moment when the light changes from green to red is not fixed in the program but rather varies
with each traffic situation. The conditional statement in the stoplight program would be something like, "if a
car approaches on the less busy street and the more busy street has already enjoyed the green light for at
least a minute then move the green light to the less busy street". The conditional statement also allows a
program to react to the results of its own calculations. An example would be the program that the I.R.S uses
to detect tax fraud. This program first computes a person's tax liability and then decides whether to alert the
police based upon how that person's tax payments compare to his obligations.
Babbage befriended Ada Byron, the daughter of the famous poet Lord Byron (Ada would later become the
Countess Lady Lovelace by marriage). Though she was only 19, she was fascinated by Babbage's ideas and
thru letters and meetings with Babbage she learned enough about the design of the Analytic Engine to begin
fashioning programs for the still unbuilt machine. While Babbage refused to publish his knowledge for
another 30 years, Ada wrote a series of "Notes" wherein she detailed sequences of instructions she had
prepared for the Analytic Engine. The Analytic Engine remained unbuilt (the British government refused to
get involved with this one) but Ada earned her spot in history as the first computer programmer. Ada invented
the subroutine and was the first to recognize the importance of looping. Babbage himself went on to invent
the modern postal system, cowcatchers on trains, and the ophthalmoscope, which is still used today to treat
the eye.
The next breakthrough occurred in America. The U.S. Constitution states that a census should be taken of all
U.S. citizens every 10 years in order to determine the representation of the states in Congress. While the
very first census of 1790 had only required 9 months, by 1880 the U.S. population had grown so much that
the count for the 1880 census took 7.5 years. Automation was clearly needed for the next census. The
census bureau offered a prize for an inventor to help with the 1890 census and this prize was won by
Herman Hollerith, who proposed and then successfully adopted Jacquard's punched cards for the purpose of
computation.
Hollerith's invention, known as the Hollerith desk, consisted of a card reader which sensed the holes in the
cards, a gear driven mechanism which could count (using Pascal's mechanism which we still see in car
odometers), and a large wall of dial indicators (a car speedometer is a dial indicator) to display the results of
the count.
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An operator working at a Hollerith Desk like the one below
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Preparation of punched cards for the U.S. census
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A few Hollerith desks still exist today [photo courtesy The Computer Museum]

The patterns on Jacquard's cards were determined when a tapestry was designed and then were not
changed. Today, we would call this a read-only form of information storage. Hollerith had the insight to
convert punched cards to what is today called a read/write technology. While riding a train, he observed that
the conductor didn't merely punch each ticket, but rather punched a particular pattern of holes whose
positions indicated the approximate height, weight, eye color, etc. of the ticket owner. This was done to keep
anyone else from picking up a discarded ticket and claiming it was his own (a train ticket did not lose all value
when it was punched because the same ticket was used for each leg of a trip). Hollerith realized how useful it
would be to punch (write) new cards based upon an analysis (reading) of some other set of cards.
Complicated analyses, too involved to be accomplished during a single pass thru the cards, could be
accomplished via multiple passes thru the cards using newly printed cards to remember the intermediate
results. Unknown to Hollerith, Babbage had proposed this long before.
Hollerith's technique was successful and the 1890 census was completed in only 3 years at a savings of 5
million dollars. Interesting aside: the reason that a person who removes inappropriate content from a book or
movie is called a censor, as is a person who conducts a census, is that in Roman society the public official
called the "censor" had both of these jobs.
Hollerith built a company, the Tabulating Machine Company which, after a few buyouts, eventually became
International Business Machines, known today as IBM. IBM grew rapidly and punched cards became
ubiquitous. Your gas bill would arrive each month with a punch card you had to return with your payment.
This punch card recorded the particulars of your account: your name, address, gas usage, etc. (I imagine
there were some "hackers" in these days who would alter the punch cards to change their bill). As another
example, when you entered a toll way (a highway that collects a fee from each driver) you were given a
punch card that recorded where you started and then when you exited from the toll way your fee was
computed based upon the miles you drove. When you voted in an election the ballot you were handed was a
punch card. The little pieces of paper that are punched out of the card are called "chad" and were thrown as
confetti at weddings. Until recently all Social Security and other checks issued by the Federal government
were actually punch cards. The check-out slip inside a library book was a punch card. Written on all these
cards was a phrase as common as "close cover before striking": "do not fold, spindle, or mutilate". A spindle
was an upright spike on the desk of an accounting clerk. As he completed processing each receipt he would
impale it on this spike. When the spindle was full, he'd run a piece of string through the holes, tie up the
bundle, and ship it off to the archives. You occasionally still see spindles at restaurant cash registers.

Two types of computer punch cards
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Incidentally, the Hollerith census machine was the first machine to ever be featured on a magazine cover.

Click on the "Next" hyperlink below to read about the first computers such as the Harvard Mark 1, the
German Zuse Z3 and Great Britain's Colossus...
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Dec 1, 1959
LGP 30 Electronic Computer
LGP 30 Electronic Digital Computer Revolutionizes Survey Compilation Methods;
Recent installation of an LGP 30 computer is speeding up sample compilations, and
providing quicker answers to complex mensuration problems. The machine compiles
a sample and prints the result to numerous specifications in an average of 7
minutes.
Source:FS News Dec 1959 (No.123); pp.17
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