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FOREWORD 
The use of electronic computers in the tabulation of the returns in the 

population census of 1960 represents the latest step in the long history of 
the development of the U.S. Bureau of the Census. The content of the 
census has changed from time to time to meet new needs. New pro- 
cedures for converting the mass of individual returns into usable tabular 
summaries have been applied as they were developed. The Superin- 
tendent of the Census of 1890 could rightly take pride in the gains that 
were accomplished through the use of the new equipment which initiated 
the use of punched cards in extensive statistical tabulations, though 
perhaps he did not realize the outstanding importance of the innovation 
which first reduced the data on the census schedule to a form which 
could be classified and counted by purely mechanical devices. Building 
upon this beginning, there were gradual improvements over the next 50 
or 60 years, including both the speeding up of the earlier machines and 
the devising of additional supplementary equipment, until the daily 
capacity of the tabulating machines used in 1940 or 1950 was more than 
10 times that of their progenitors in 1890. The story of these 
developments is the subject of this volume. 

Dr. Truesdell is in a unique position to relate the history of the 
period of the gradual development of punch card machinery and the 
techniques of the attendant procedures. He was intimately connected 
with four censuses during the period of rapid development, 1910 to 1940, 
and is also familiar with the methods used in 1950 and 1960. On the 
basis of this direct personal knowledge and of painstaking research 
(though sources for the earlier periods are very sketchy) he has worked 
out the story of the development of this type of machine tabulation in 
(or for) the Census Bureau, especially as relating to the census of 
population. In some cases he has had to use the skills of the archaeolo- 
gist in piecing together fragments of information on procedures used in 
the early censuses and in supplying reasonable approximations for 
missing fragments. He has called attention to significant changes, 
usually representing improvements, between one census and the next, 
and has given realistic illustrations of the way in which the machine 
equipment has been adjusted to produce the data required for 
publication. 

This historical study suggests that the search for more effective ways 
of doing the work of the census may never end. The basic desire is still 
the same-to finish the required tabulations in the shortest possible 
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time, not only to meet legislative deadlines, but also to give the data to 
the public while they are still fresh and timely, a matter which becomes 
increasingly important with the increasing tempo of current devel- 
opments, both economic and social. 

Dr. Truesdell has not only the advantage of long familiarity with the 
developments and the frustrations which are bound to occur during a 
period of rapid adjustment to a continually changing technology. He 
has the additional advantage of being able to review the early history 
in the light of changes that have taken place in recent decades and those 
which appear to be in prospect. This later knowledge-perhaps it may 
be called hindsight--sometimes leads to questions as to why a particular 
line of development failed to go down what now would seem to have 
been the best path. It also helps him to  fill some of the gaps in the 
available record. 

We have asked Dr. Truesdell to draw on his personal observations and 
recollections in writing this account. We have also given him a sub- 
stantial degree of freedom in presenting his personal interpretations and 
evaluations of various elements in the history of the Census Bureau's 
tabulation programs. Such evaluations have a t  a number of points 
added a new element of interest to an otherwise strictly descriptive or 
historical account. 

Finally, i t  may be noted that this volume is almost the only convenient 
source of information on the methods of tabulation used in the Censua 
Office prior to 1890 or on the full circumstances leading up to the 
invention of the first punch card tabulating system; and it is also the 
most comprehensive source for information on the early stages of the 
development of mechanical tabulation. The period covering the 
development of machine tabulation has been the most important and 
expansive period in the history of the Census Bureau. At the same 
time there has been a significant growth in the capacity of statistical 
equipment available through commercial channels. This has had an 
important impact on statistical work in general and on current business 
practices, and has provided a base for one of the Nation's most rapidly 
expanding industries. 

A. Ross ECKLER 
Director 



PREFACE 
The central purpose of this book is to  tell the story of the development 

of the mechanical devices which made possible the effective use of 
punched cards for statistical tabulation. Preliminary to this, and 
serving in some fashion as a background, there is an account of the tally 
system employed in compiling the returns of the population censuses 
from 1850 to 1880. This is presented in considerable detail, since little 
or no specific information about this early method of tabulation is 
available elsewhere. The 1890 punch card procedures are likewise 
accorded a generous amount of space, as representing the first large-scale 
use of niechanical equipment for statistical tabulation. 

And running along with the descriptions of the rather slowly improving 
mechanical equipment, there are specific outlines of the pumh cards 
used and of the "counts" which made up the early tabulation programs. 
These may not be as readily appreciated as the pictures of the machines, 
but they do represent specific applications and show an increasing skill 
in the utilization of the possibilities of the punch card which is quite as 
significant as the improvements in the machines themselves. Apart 
from their service as explicit illustrations of the manner in which the 
new machines were adapted to meet increasing current needs, these 
outlines provide in themselves a compact record of the evolution of 
tabulation procedures from 1880 to 1940. 

The discussion is for the most part limited to the work of the popula- 
tion census, with an exception for the elaborate equipment provided for 
the 1900 census of agricult&ej and the more recent periods are treated 
in more summary fashion, with stress only on those features which 
represented progress or change. 

In the matter of personalities there are pages on Herman Hollerith 
and Dr. John Shaw Billings, the two men who in some fashion must 
share the credit for the machines on which the 1890 census of population 
was tabulated, often referred to as the Hollerith system. 

The principal sources of data are indicated in footnotes. Most of the 
specially collected material has been arranged in order and deposited in 
the Library of the Bureau of the Census. There seems to be hardly 
enough other pertinent material to justify the publication of a biblio- 
P P ~ Y .  

For any reader who is interested primarily in the mechanical equip- 
ment, without regard for its adaptation to the census material, the 
Table of Contents will indicate those sections of the book in which this 
material is presented. 

LEON E. TRUESDELL 
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Chapter I. CENSUS PROCEDURES PRIOR TO 1890 

The student of the early history of census activities in the United 
States will readily find complete information with respect to the ques- 
tions asked in the various censuses,l and fairly complete descriptions 
of the methods of collecting the data-partly because, prior to 1930, 
these were largely specified in the legislation authorizing the respective 
censuses. But with respect to the methods by which the data collected 
were assembled and made up into statistical tables there are no system- 
atic records prior to 1940, nor any adequate and conveniently usable 
information, except as the procedures may be inferred from scattered 
production records, tabulation forms, and other material more or less 
accidentally preserved. 

Early censuses; family returns.-The population census schedul~s 
from 1790 to 1840 provided one line for each family or houqehold, with 
columns in which to enter the number of persons of specified classes, 
such as white male, under 16 years of age, etc. These specified classes 
were thus already counted, family by fami)y, so that the totals for a 
page of the schedule could be obtained by adding the columns on the 
schedule itself. These were transferred to summary or consolidation 
sheets and further additions gave totals for each enumeration area and 
then for the larger areas-cities, counties, and States. 

Individual returns, from 1850; the tally system.-Beginning in 1850, 
the census schedule provided a line for each individual, with columns 
indicating the various items of information required. And some of the 
questions, for example. those on civil condition or education, were so 
devised that they could be answered by making a checkmark in the 
proper position (a precursor, perhaps of the mark-sense pattern of the 
1960 schedule). See figure 1, which is a copy of the 1880 schedule, 
reduced in size. Thus, the initial problem of tabulation became one of 
counting, rather than adding. This counting was done, from 1850 through 
1880, by a system of tallying, which, by reason of the increasing number 
of combinations of classifications required, became increasingly complex. 
Only a limited number of combinations could be recorded in one tally, 
so it was necessary to handle the schedules 5 or 6 times, for as many 
independent tallies-with much duplication of the basic classifications. 
And tallies for specific areas often had to be repeated, in order to adjust 
inconsistencies in the resulting totals. 

1 Especially, for the earlier censuees, in Wright and Hunt, Hidory  and Growth of the United Sfatsn 
Clnnr8. 1900. 
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Under the tally system, it was necessary to tally, ED (enumera- 
tion district) by ED, all the detail required for any larger area. Thus 
even though it was proposed to publish some of the data only for States 
or even for the United States as a whole, the tally had to be made in 
complete detail by ED's and the figures added area by area, to build up 
to the publication areas. Incidentally, the burden of area consolidation 
bulked large in the work of producing tables for publication, until the 
adoption of summary cards, between 1930 and 1940. But even in the 
early stages of the use of punch cards, much of the detail of consolidating 
ED's, a t  least, was avoided by assembling the cards into larger packs, 
representing larger areas, before making the tabulation. 

While there seems to be no formal record of the details of these tallies, 
a brief description of the content of the 1880 tallies is given in the 
introduction to the 1890 Compendium," in comparison with the more 
extensive card tabulations of 1890. And in a paper read by Robert P. 
Porter, Superintendent of the 1890 Census, before the Royal Statistical 
Society in London on December 4, 1894,; the patterns of tabulation 
followed in 1880 (tally) and in 1890 (card tabulation) are set up in 
parallel columns and in more adequate detail. With these outlines, it 
has been possible, working back from the published tables, to reconstruct 
the tallying program of the 1880 census. 

One tally mark was usually required for each person reported on the 
schedule; and one tally spot on the tally sheet was provided for each 
combination of characteristics called for. The following paragraphs are 
based on "constructive" tally sheets, designed to produce, with a 
minimum of effort, the tables that were published for 1880. I t  is 
believed, however, that they represent, quantitatively, a t  least, what 
must have been done in 1880 and thus provide an almost essential 
background against which to evaluate the advantages of the punchcard 
procedures adopted for 1890. 

In the interests of simplicity and directness, these constructive tally 
sheets and their accompanying instructions are presented i~ the form 
of positive specifications and instructions-to avoid the disturbing effect 
of the frequent use of justifying expressions like "it must have been 
done this way" or "this would have been the logical procedure." 

It is possible that the tallying was done, a t  least in part, by clerks 
working in pairs, one reading the items from the schedule and the other 
entering the tally marks. This, however, would involve translating the 
written data into spoken words and then translating the spoken words 
back into written tallies. And it seems evident that 10 clerks working 
each with a schedule and a tally sheet would accomplish decidedly more 

* Compendium of tha Elmenth Cenrus. 1800, Part I ,  Population, p. xix. 
Journal of tha Rqpl BLoli.lied S&#. Vol. 57. Part 4, December. 1894, pp. 66H73 .  The shificsnt 

psrt of thin paper is reproduced in Appendix A. 
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in a given time than five pairs of clerks, one reading and the other 
tallying. It is assumed, therefore, that the work was done by individual 
clerks working independently; and in some instances the proposed tally 
sheets have been designed especially to facilitate this method of opera- 
tion. Note, for example, the location of columns for the less frequently 
occurring~classes a t  the left, in spite of the fact that these columns would 
normally stand at  the right in the final tables. 

THE 1880 TABULATION PROGRAM 

Without doubt the very first count of the population returned in the 
1880 census was made by recording, sheet by sheet, the numbers of 
persons reported. Each normally completed sheet represented 100 
persons. This is the procedure which was followed in later censuses, 
from 1900 or 1910 to 1940. For 1890, because there was a separate 
schedule for each family, another method of counting had to be 
adopted. (See page 61.) 

The First Tally-Sex, Color, and Nativity 

The first tally for 1880, by which certain basic classifications of the 
population, in addition to its total number, were obtained, was a very 
simple one. It provided the numbers in four (or five) race or color 
groups, the numbers of males and females, the number of native persons, 
aad the number of foreign born. The most extensive publication from 
this tally took a relatively condensed form: First, three tables showing 
by States and counties and for cities and towns of 4,000 or over, the 
population by race alone; then another series, by nativity alone; and 
finally, for States only, color or race by nativity by sex.' This completed 
the only publication of the 3-way classification, since all the nonwhite 
classes were combined in the later more detailed tallies. 

The first tally sheet.-The tally sheet which has been designed to 
furnish this 3-way classification is shown, much reduced, in figure 2, with 
a small section in full size, with tallies, in figure 3. The columns provide 
for the classification by color or race and sex; the upper section of the 
sheet is for native persons, and the lower section for foreign born. 

Note that on this tally sheet the columns for colored are placed a t  
the left, since in most areas they will be used much less frequently and 
may therefore be placed in the less convenient part of the sheet, that is, 
farther from the schedule-source. In the final tables the data for colored 
will normally follow those for white, native and foreign born. 

The form which is presented in figure 2 was designed for use in areas 
with considerable colored population; for other areas it might be well to 

4 Tenth C s w  of thu Unitsd Stater, 1880, Volume I ,  Population, tables IV to IX, and tables XVII 
to XIX. pp. 377-456 and 542-545. 
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print the sheet in a less elaborate form, providing, perhaps, two clear 
columns only for colored males and females, in place of the elaborate 
sections shown in the complete form. 

Tenth Census of the United States: leeO 

c-tvtv state 
E. D. TALLY SHEET No. 1. Color, Sex. and Nativity 
Pages (If entlre 8, is m this 

aheat, vrite "Nln) 

NkTrVE (Renortine a State as   lace of birth. i n  ool. 24) 

FoReIGN BaRN (Reporting a foreign oountry in col. 2L) 

F~amre 2.-Tally sheet No. 1, 1880, muqh reduced 

The method of using this tally sheet can most readily be presented in 
the form of direct instructions for the tallying, counting, and con- 
solidation, as follows. 

Instructions for tally No. 1.-Enter county, State, and ED number 
in the upper left corner of the tally sheet. The entry for "PagesJ' will 
be made when the sheet is completed. 

Take the first page of the schedule on a desk or table and place the 
tally sheet over the first three columns, so that the right-hand edge is 
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just to the left of column 4. Provide also a narrow strip of cardboard 
(about 2 X 10 inches) to assist in following the schedule lines acrosa, 
especially from line 5 to line 24. Each line of the schedule represents 
one person. 

FIGURE 3 . 4 c t i o n  of tally sheet, full size, with tally marka 

Make one tally for each line; that is, each line on which there are any 
entries. The location of this tally on the tally sheet is determined by 
the entries in schedule column 4 (color), column 5 (sex), and column 24 
(place of birth). The columns on the tally sheet provide for the classifi- 
cation by color and sex; the upper section of the sheet is for native 
persons; that is, for persons born in some part of the United States, as 
indicated in schedule column 24, and the lower section for foreign born 
persons; that is, those reporting some foreign country as place of birth 
in column 24. 

For the first tally, make a vertical, or slightly slanted mark (/) in the 
first of the little squares in the proper column. For the second tally in 
the same column, make a second mark, close to the first; and likewise 
for the third and fourth; for the fifth tally in any square make a diagonal 
line across the first four, thus (m). Proceed across the column, 
filling the five squares on the first line before putting any tallies on the 
second line. In the columns for Indians and Chinese or Japanese, 
where there are no printed squares, make the tallies in groups of 5, 
spaced as may be convenient in view of the frequency of returns for 
these classes. 
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It will be easy to determine, from the replies in schedule columns 4 
and 5, in which of the tally sheet columns the tally should go. But to 
determine whether i t  goes in the upper (native) section or the lower 
(foreign born), is not quite so simple, since column 24 shows the birth- 
place in great detail--either a State in the United States or a specified 
foreign country. For this tally you must consider as "native" any 
person whose place of birth is reported as a State, and as "foreign born" 
any person whose place of birth is reported as a foreign country, and 
place the tallies correspondingly. Thus, for a person with entries of "W" 
in column 4, "F" in column 5, and "Germany" in column 24, you will 
make the tally in the last broad column on the sheet, in the lower 
section, indicating a foreign-born white female. 

Assuming that no "editing" has been done, you will occasionally find 
a schedule on which some of the entries are incomplete. These are to 
be handled as follows: In the case of a person for whom there is no entry 
in column 4 (color) or column 5 (sex), consult your supervisor who will 
supply the missing entries on the basis of general instructiow-color by 
reference to other members of the family; sex usually by reference to 
first name; etc. Any white person or Negro or Indian for whom no 
place of birth is given should be tallied as native; any Chinese with no 
report, as foreign born. A person reported as born a t  sea under the 
U.S. flag is to be counted as native. 

You will have little occasion to use the columns a t  the extreme left 
of the tally sheet, since Chinese or Japanese and civilized (nontribal) 
Indians are found only now and then, except for a few areas where they 
are con~entrated;~ and relatively few occasions to make tallies for 
colored persons in the "foreign born" section of the tally sheet. It is 
important to record these classes with care, however, since they are 
required to make up the totals of native and foreign born population. 

In  most cases a whole E D  can be tallied on one tally sheet; and on 
its completion the word "All" may be entered in the tally sheet heading, 
to indicate this fact. If an ED is too large for a single tally sheet it 
should be divided into two or more sections; then on each of the sheets 
required should be entered the schedule page numbers covered, 
and also the number of sections into which this ED is divided. 

Counting the tallies.-The counting of the tallies is to  be handled as 
a separate process, normally by different clerks. 

The tallies are arranged in such fashion as to make the counting 
easy. First, each completed block (for white and colored) contains 100 
tallies; each completed line within a block contains 25 tallies; and the 
major part of the incomplete lines can be counted by fives. Thus, 
if there are three complete blocks, that makes 300; two additional 

6 The numbem of these minor claaaes reported in the entire United States in 1880 were aa follows: 
Chinem, 106.465; Japanese, 148 (countad with the Chinese and footnoted); Indiana. 86,407; and foreign- 
born Negmes, 14,017. 
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complete lines make another 50, or 350, so far; and three fives and two 
single tallies on the next line make 17 more, or 367 in all. Make these 
counts very carefully. One mistake in counting can introduce a much 
larger error into the result than a mistake in tallying. 

The number of tallies in each column of the tally sheet is to be re- 
corded on the lines labeled "Count" a t  the bottom of the sections. 
The count line in the first section will represent the native population 
of the E D  classified by color and sex; and likewise the count line at  the 
bottom of the second section for the foreign born. Then the figures for 
the native,and foreign born are to be added and the results entered on 
the final line of the tally sheet, to represent the total population classi- 
fied by color and sex. By way of partial verification of this addition, the 
three count lines may be cross-added and the sum of the first two totals 
checked against the third. 

Totals for counties or other areas made up of groups of ED'S can 
conveniently be made by arranging the tally sheets for all the ED'S, 
overlapping, so that only the bottom lines appear, and then adding the 
columns of figures thus provided. In fact, it may sometimes be advan- 
tageous to obtain larger area figures for total native and total foreign 
born by a similar process, folding the sheets back so that the lines for 
native or foreign born appear a t  the bottom of the fold. 

Other consolidations, such as those for total males and females, or 
totals by color or race, can best be made for areas larger than ED'S, after 
the initial consolidation of ED'S has been completed. 

The Second Tally-Single Years of Age 

Far more nearly typical of the task of tabulation through tallying is 
the reconstructed tally sheet for the second tally (age, color, nativity, 
and sex) presented in somewhat condensed form in figure 4. This tally 
distinguished single years of age, by sex, within each of the three 
color-nativity classes: Native white, foreign-born white, and colored. 
This last included, for the second and subsequent tallies, both Negro 
and the minor groups, Chinese, Japanese, and Indian, and both native 
and foreign born. 

To provide for all of this detail, this tally sheet must afford roughly 
600 tally spaces-slightly over this number, to take care of minor 
incidental groups, like persons 100 years old or over and persons with 
no report on age-"age unknown," as traditionally presented in the 
census reports. Since a sheet 100 lines deep would be utterly incon- 
venient to handle, this tally sheet is set up in two parts, the first 
(left-hand) part covering ages from 50 to 100-plus, and the second, ages 
from 0 to 49, this being placed a t  the right; that is, nearer to the schedule 
from which the data are taken, because entries in this age series are far 
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more numerous than entries in the older series. This reverses what 
might be thought of as the normal sequence, for ressons of temporary 
convenience. 

The columns indicating color, nativity, and sex, six columns in each 
section of the sheit, are similar to those in the main part of tally sheet 
No. 1, but the sheet is ruled in relatively narrow lines (45 inch), with 
the successive ages printed in the left-hand "stub" of each section and 
with heavy cross-rules for each group of five lines. The columns are 
1% inches wide; and the tally spaces (% by 1% inches) are left clear 
without any attempt a t  interior ruling-partly because the numbers tg 

Tenth C o w  or th united states: leal 

mvB State TALLY SHEET No. 2.  Age, Color, Nat iv i ty ,  and Sex 

1. D. Fasee 

FIQURE 4.4ut l ine  of tally sheet No. 2, 1880 

be tallied in any one tally spot will be relatively small. This sheet, 
containing 12 wide columns and 50 lines, would be about 17 inches wide 
and 20 inches deep, or about the same size as the 1880 schedule. It must 
not be assumed, however, that the tally clerk would have to hunt over 
the whole area of this sheet in every case to find the proper tally spot; 
for by reason of the age distribution of the population, the entries will 
be rather heavily "bunched" in the right-hand section of the tally sheet 
(nearest the schedule from which the data are being taken), and largely 
in the upper part of the sheet. 
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Instructions for tally No. 2.-Enter county, State, and ED number 
in upper left corner of tally sheet. The entry for "Pages" will be made 
when the sheet is completed. 

Put the first page of the schedule on a fairly large desk or table and 
place the tally sheet over the first three columns, so that the right-hand 
edge is just to the left of column 4. Provide also a narrow strip of 
cardboard (about 2 by 10 inches) to assist in following a line across the 
schedule, especially from column 5 to column 24. 

One tally mark is to be made on the tally sheet for each person listed 
on the schedule. The tally sheet is divided into columns and lines--one 
column for each color-sex-nativity class and one line for each age. The 
column to be used depends on the entry in schedule columns 4,5, and 24 
(column 24 for white persons only) and the line depends on the entry 
of age in column 6. The right-hand section of the tally sheet provides 
space for ages under 50 and the left-hand section for the less frequent 
entries of ages from 50 to 100-plus. 

First note the color, sex, and age, as reported in schedule columns 4, 
5, and 6, then find on the tally sheet the space corresponding, the line 
for the age and the column for color, sex, and nativity. For a colored 
person (any entry except "W" in column 4), male or female, there will 
be only one pair of columns and the tally may a t  once be entered in the 
first or second column of the proper section of the tally sheet on the line 
showing the given age. 

For the first tally, make a vertical or slightly slanted mark (/) in the 
upper part of the space, a t  the extreme left. For the second tally in the 
same space, make a second mark, close to the first; and likewise for the 
third and fourth; for the fifth tally, draw a diagonal line across the first 
four, thus (m). Put the second group of five tallies directly under 
the first, so that the tally groups can readily be counted in vertical pairs, 
or by 10's. It will usually be desirable to leave space a t  the right in the 
tally space for the count, which will be written in later. 

For a white person there are four possible columns in which to tally, 
and it is necessary to note not only the sex, in schedule column 5, but 
also the nativity (whether native or foreign born) by reference to column 
24. This column does not show the required classification directly, as 
do columns 4 and 5, but you must consider as native any person whose 
place of birth is reported as a State, and as foreign born any person 
whose place of birth is reported as a foreign country, and place the tally 
mark accordingly. Thus, for a person with entries of "W" in column 4, 
"F" in column 5, and "Germany" in column 24, you will make the tally 
in the last column of the proper section of the tally sheet-the very last 
column, if the age is under 50-under the heading "White female, 
foreign born." If no place of birth is given in column 24, tally as native. 
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Special cases: If there is no entry in column 4 or in column 5, consult 
your supervisor, who will supply the missing entries (color by reference 
to other members of the family; sex by first name; etc.). 

For missing or unusual ages, note the divided spaces indicated in the 
lower left corner of the tally sheet; tally age 98 in the upper part of the 
next-to-the-last line, as indicated by the position of the figure in the age 
column, and age 99 in the lower part of the same ruled line. Tally an 
age of 100 or more in the upper part of the last ruled line, and age not 
reported (no entry in column 6) in the lower part, following the symbol 
"Un." (Unknown ages were distributed in the 1880 reports; but they 
must have been counted first and then distributed on some pro-rata 
basis-a tremendous task.) 

Upon completing an ED, make the necessary entries after the ED 
number in the heading of the tally sheet-usually the pages of the ED 
covered in the tally aheet, since an ED will often take more than one 
sheet. 
Counting and consolidation.-Count the tally marks in each tally 

space in tally sheet No. 2. Count the pairs of completed tally sets by 
lo's, add the odd tally marks, and enter the count in red ink (or red 
pencil) in the extreme right of the space. Add the counts in each of the 
12 columns and enter the totals on the subtotal line; then add the 
subtotals for each color-nativity class and enter final area totals on the 
bottom line of the tally sheet. These totals are to be checked against 
the corresponding totals established in the first tally. 

The consolidation of this tally sheet (ED'S into counties or counties 
into States) is bound to be very complicated and to occupy large sheets 
of paper, however it is handled. But the whole single-year detail has to 
be consolidated into successively larger geographic areas, even if the 
only completely detailed figures to be published are those for the 
United States. 

By reason of the importance of the consolidation process in the 
tabulation procedures, especially when the initial counts are made by 
ED'S, an outline of one specific method by which the consolidation of 
tally sheet No. 2 might have been handled is presented herewith. The 
proposed consolidation sheet is illustrated in figure 5. 

This consolidation sheet comprises two sections, section A for ages 
0 to 49, and section B for the remaining ages, plus some summary 
columns. The boxheads of section A carry the ages from 0 to 49, with 
interpolated coliunns for 5-year group totals, as indicated in figure 4. 
In section A the columns will be of equal width (about 4$ inch), but in 
section B the few last age columns, for which the counts will be very 
small, may be made narrower, to provide space for the final summary 
columns, as indicated. With unit age columns 45 inch wide and line 
spaces inch, a 60-line sheet will measure about 28% by 18 inches. 
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Instructions for consolidation sheet.-Enter in the heading of each 
section of the sheet the necessary geographic identification, ueually the 
area covered and the ED's required to make it up. 

Note that the general pattern of transcription from the tally sheet is 
to enter a column of figures from the tally sheet onto a line on the 
transcription sheet. This seems to be the most advantageous arrange- 
ment for the whole task of consolidation, since lines of figures are easier 
to manipulate and their groups more flexible, than columns. 

Tenth Census of the United States: 1880 

CONSOLIDATION SHEET FOR SECOND TALLY, S e c t i o n  A 

Area comprising ED'S 

Figures i n  colum heading indicate  ages 

I?XQURE 5.--Coneolidation sheet for tally No. 2 

Assemble, first, the tally sheets for all ED's in the county (or other 
target area). 

Enter, first, in the stub of section A, a convenient symbol for the 
first color-nativity class, placing the four white classes here, ahead 
of the two colored classes, thus: WM-n, WM-f, WF-n, etc. 

Under this first heading, transcribe line by line the corresponding 
columns of counts for the first ED; then for the second ED; and so on 
until the series for the county is complete, listing the ED numbers in 
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the stub, under the class designation. The resulting block of figures will 
contain all the age counts, from age 0 to age 49, for the first population 
clsss (WM-n). 

Then enter in the stub, leaving a line or two blank for the class 
totals, the second class designation, W M f ,  and continue with the 
counts for this class. If there are no more than 12 or 15 ED's in the 
county, the list of ED'S can be repeated 3 times on a sheet, thus taking 
2 pages for the area; a county with 25 ED's will require 4 pages. 

Presumably it will be better, once the pattern is established and 
the number of sheets required for the county or other area is known, to 
make up the whole set of sheets for an area before transcribing any 
figures. 

Upon completion of section A, proceed in the same manner with 
sec'tion B, containing the ages from 50 to 100-plus and age unknown. 
The pattern of the stub entries will, of course, be the same in the two 
sections. 

Upon completion of the entries, add each sheet across and vertically, 
and enter sheet totals. Then enter the totals of the 5-year groups, 
in red ink, and add across and vertically. If the two sets of totals 
agree, this may be considered a verification of the additions. 

Finally, transfer the column of sheet totals from section A to the 
designated column of section B, and add to get the population totals, by 
class, which may be checked against the class totals from tally No. 1. 

The Remaining Tallies, in Brief 
Tally No. 3-State or country of birth.-This tally sheet is relatively 

simple, since only one or two characteristics are involved, but it is 
extensive, by reason of the large number of places for which data have 
to be recorded. There would be required 156 tally spots in all, as 
follows : 

38 States and 9 territories for natives, white and colored. . . . . . . . . . . . . .  94 
62 countries-for foreign born. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 - 

Total.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 

The sheet might well comprise two sections, set side by side, like the 
two sections in tally sheet No. 2, the right-hand side for natives by color 
and State of birth, with a wide "column" (perhaps 5 or 6 inches wide) for 
white and a narrower one for colored, and with the States and territories 
listed in the stub. By reason of the very irregular incidence of the 
reports for State of birth, there should be different printed forms for 
different areas, with a wide (deep) line for State of residence, intermedi- 
ate spaces for nearby States, and narrower spaces for more distant 
States. 

By reason of the large number of foreign countries for which data 
were tabulated, the left-hand section might be set up in two columns, 



14 PUNCH CARD TABULATION 

each with stub for country and space for tally marks, the list of countriee 
running over from the first column to the second. Here again the line 
spaces might vary in proportion to the returns expected-a wide space 
for Canada and a very narrow space for Other Africa. The entire sheet 
might be no larger than 15 by 20 inches. 

The tally clerk would note first the place of birth, in schedule column 
24; then for a State reported, look back to column 4, for color; or perhaps 
in some areas, he might note that there were no colored persons reported 
on the schedule and tally all persons directly by State in the white 
column. 

If the place of birth was a foreign country, the tally would be made 
immediately, with no further difficulty except to find the designated 
country among the countries presented in the stub. 

Tally No. 4--Place of birth of parents.-This tally, presumably the 
last one undertaken, was completed for only 28 States, 7 territories, and 
the District of Columbia, plus the city of New York, representing a 
little over one-half the population of the country-the areas apparently 
not selected on the basis of probable percentage of foreign birth or 
parentage. 

On the basis of the ratio between the tallied-area totals for persons 
with father or mother born in a specified country and the number of 
foreign born from that country in the same area, totals were estimated 
for the States not tallied, and thus for the entire United States.O This 
msy well be the first instance in which official census figures were based 
on a sample. 

Additional tables show, for each of the tallied areas, the number 
of native persons (born in the United States) and the number of foreign 
born (persons themselves born in a foreign country), by country of birth 
of father; then each father-nativity group subclassified by country 
of birth of mother, providing such combinations as "father born in 
Germany, mother born in Ireland, etc." The list of countries (or groups 
of countries) for which data are shown is very short, however, com- 
prising only the following: 

United States 
Ireland 
Germany (the German Empire) 
Great Britain 
Scandinavia 
British America 
Other countries 

The typical table in this series consists of 7 columns (or 8, including 
the total) for the countries of birth of mother, with 7 (or 8) lines, one 

Tenlh Cennu of ths Unifcd States. 1880. Vol. I. Population, table XXIV, p. 678. The result8 of the 
cmsbolassifioation of country of birth of father by country of birth of mother are shown on pp. 675 and 
680-892. 
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for each country of birth of father.' This form appears twice in each 
table, once for native persons and again for foreign born. 

The tally sheet might well have been set up in almost this exact form, 
with 2 blocks of tally spaces, 7 spaces wide and 7 spaces deep-possibly 
one block, at  the right, for native persons, and a second block, at  the 
left, for the less numerous foreign born. This would make only 98 tally 
spaces, but the tally is much more difficult than one might infer from 
this relatively small tally sheet, since many individually reported 
countries must be assigned to one of the specified country-groups. 
There was provided, of course, a list of the individual countries in each 
group, so that the allocation could be quickly made. 

For convenience in tallying, it would be better to set up the tally 
sheet with a column for each country of birth of father and a line for 
each country of birth of mother, since the data for father appear first 
on the schedule. With this change from the table hrm,  the instructions 
for tallying would be relatively simple, as follows: 

Note first the country of birth of the person, in column 24; if United 
Statea, then the tally goes in the "native" section of the tally sheet; if a 
foreign country, the tally goes in the "foreign born" section. Then note 
the country of birth of father, in column 25; this will determine the 
column in which the tally goes. Then the country of birth of mother, 
in column 26, which will determine the line; place the tally on this line, 
in the column already determined for the birthplace of father. 

For countries other than those specifically listed, consult the grouping 
list provided. 

Since there are no figures published for areas less than States, the 
consolidation of the tallies (necessarily made for ED'S grouped into 
fairly small combinations, to facilitate checking) might be set up on a 
purely mechanical basis rather than on actual geographic areas, with 
possible economy of time. 

Tally No. 5--Gainful workers by occupation, sex, and age (3 groups), 
and by country of birth.-This is the most complicated and extensive 
of the tallies required for the 1880 census, though the gainful workers 
numbered only 17,392,099, or about one-third of the total population. 
Two tallies were made for each worker, one for the age-sex classification 
and one for country of birth. 

Since there are 235 occupations involved, the tally sheet would 
normally have a line for each occupation, even though this necessitated 
3 or 4 pages for a single "sheetJJ of tally. This would require the tally 
clerk to look sometimes on one page and sometimes on another to find 
the tally spot for a reported occupation; but there seems to be no way to 
avoid this. 

7 Tenth Cnuur of ths U n W  S W ,  1880, Vol. I, Population, table XXVII, pp. 881-699. 
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All the remaining detail could be taken care of in a series of columns 
making up a not overwide page, as follows: 

Cdwmu 
Sex and age (10-15, 16-59, and Wplus). . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Place of birth, including United States and six foreign countries or groupe 

(the groups of the Fourth Tally). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

Since the returns in most areas would be heavily concentrated in a 
certain few occupations, the line spaces for these occupations would be 
made wider (deeper) than the line spaces for occupations less frequently 
reported. 

In making the tallies (always remembering that each person gets two 
tallies) the tally clerk would first refer to the occupation returned in 
schedule column 13, then look back to columns 5 and 6 for age and sex 
and make the first tally in the proper column-unless the person 
happened to be under 10 years of age, in which case he would be omitted 
as not properly considered a gainful worker; then the tally clerk would 
look in column 24 for the place of birth, and make the second tally 
(again often requiring the determination of the proper group for the 
grouped countries) in another column on the same line of the tally sheet. 

This tally offers special difficulties, in that the number of occupation 
designations found on the schedules far 'exceeds 235, so that the tally 
clerk must often decide under which thk 235 listed occupations (or 
occupation groups) a reported occupa \ 'on must be counted. (This 
assumes no advance "editing" or coding 4 the schedules.) 

Tally No. 6-Illiteracy.-The proposed tally sheet for illiteracy will 
comprise 12 columns; 1 set of 6 columns, a t  the right, with headings for 
color, sex, and nativity, like those shown on tally sheet No. 2, all under 
the heading "Entries of No-No in columns 22-23," representing persons 
not able either to read or to write; then 6 similar columns, a t  the left, 
under the heading "Entries of Yes-No in columns 22-23," representing 
persons reported as able to read but not to write. 

Under these headings, age groups are indicated in the stub-10-14, 
15-20, and 21 or over-with very deep sections across the columns. For 
convenience in counting, the entire area under each main heading may 
be ruled off in little squares, as shown for tally sheet No. 1 in figure 2, 
above. 

The tally clerk will first look for entries of No-No or Yes-No in 
schedule columns 22-23, since tallies are to be made only for such 
entries. Then he will note color, sex, and age in columns 4, 5, and 6; 
discard any case with age under 10, and, for a colored person (any entry 
except "R" in column 4), tally a t  once in the proper column (colored 
male or female). 

For a white person, remembering the age and sex, he will look in 
schedule column 24 for the nativity and tally as foreign born if there is a 
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foreign country in column 24; or if there is a State in column 24 (or no 
entry in column 24), he will tally in the column for native. Note that 
this tally is much more difficult than one might judge from the small 
number of tally spots and the small fraction of the total population to be 
tallied. 

The same form of tally sheet could be used for tallying schedule 
columns 22 and 23 independently, though it would be a more difficult 
tally, in addition to the 5 million additional tally marks required. Note 
that  the last census to count illiteracy (1930) used one combination 
question, "Able to read and write, Yes or No." 

THE SEATON DEVICE 

Frequent reference is made in the early literature to the Seaton 
device which was used in the compilation of population data during the 
latter part of the 1870 census and throughout the 1880 census period. 
This device was invented and patented (Patent No. 127,435, June 4, 
1872) by Charles W. Seaton, chief clerk during the 1870 census, in 
charge of the New York State census in 1875, again chief clerk in 1880, 
and then, from 1881 to 1885, Superintendent of the Census. g u n d a -  
mentally, Mr. Seaton's invention, for which he was paid $15,000 under 
a special Act of Congress in 1872, was a device for making entries in not 
more than 8 columns or lines, set close together on a long roll of paper 
running over the rollers of the device, in such fashion that the figures in 
a series of columns or lines, entered conveniently within a small space, 
would be intermingled in compact blocks for addition when the roll 
of paper was removed and cut up for summation. 

This machine, if one might apply the term "machine" to so simple a 
construction, was made of wood and contained a roll of paper which 
unwound from one of the larger rollers near the bottom, back and forth 
over two series of small rollers, one series located a t  the top of the 
machine and the other near the bottom, and finally wound onto the 
second large roller a t  the bottom, as shown in figure 6.8 

The object of the machine, as indicated above, was to condense a 
lengthy tally sheet or consolidation sheet so as to present a small surface 
on which could be entered'items relating to six or eight different classes 
of data. With a partial turn of the winding roller the paper advanced 
and exposed on the series of rollers a t  the top another series of columns 
(or lines) on which further entries were made. Upon completion of the 
area (or other assignment) the paper, taken out of the machine, would 
show solid blocks of columns (or lines) one for each class of data, in 
convenient form for addition. 

8 Tradition has done much for this simple device. I t  is even referred to in a current business maga- 
zine aa "the first mechanical tabulator which simultaneously regiatared horizontal and vertical sums."- 
Nmafront (Management's News Magazine), July-August, 1964, p. 34. 
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Following is a detailed description of the device, taken largely from 
the text of Mr. Seaton's patent, and referring frequently to the drawing, 
which is also reproduced from the patent in figure 6. 

The object of this invention is to form condeneed tables of figures or characters with 
rapidity; and ita nature conaiata in the method of bringing the widely separated columns 
or parts of the paper into cloae proximity. 

In the accompanying drawing, Figure 1 is a perepective view; Fig. 2? a longitudinal 
vertical section of one form of my invention; and Fig. 3 is a perspective view of the 
drawing roll and its paper-holding flap. 

A A are the two aides of a frame or case, made of wood or other suitable material, 
which are connected by croaa-ban a, a, a, and a'. Mounted in suitable bearings in this 
frame is a roll of paper, B, which has been ruled in such lines and columns as the charac- 
ter of the work requires, and evenly and solidly wound; b b b are a series of amall r o b  or 
bare mounted in the upper part of the frame, and c c c are aimliar r o b  in the lower part 
of the frame. Theae rolla b and c may be fixed or revolve in their bearings, and may be 
placed a t  fixed distances apart or made adjustable, aa desired; d is a guide-roll in the 
lower part of the frame. C is a receiving-roll, upon which the paper is wound, and by 
which it is drawn through the apparatus. D is a handle attached to the shaft of the 
roll C; and El a similar handle attached to the shaft of the roll B; e e are tension or 
friction-straps passing over the shafts of the rolls B and C. The crosebar a' of the 
frame aa also the upper edges of the frame A have graduated apacea for the insertion of 
the namde of the divisions upon the schedule to be tabulated. The lines upon the bar a' 
corresponding with the ruled lines of the paper, and thoae upon the edges of the frame 
coincidipg with the centers of the Rpaces between the rolla b b b. 

The operation is as follows: The end of the ruled paper on the roll B is drawn over 
and under the rolls b c, as clearly shown in Fig. 2, over the guide-roll dl and to the draw- 
ing-receiving roll C, and fastened to it by means of a suitable flap, f, gummed to the roll, 
as shown in Fig. 3. The apparatus is then ready for the tabulation. The operator, 
having the apparatus placed in convenient position before him, and a h  the schedule 
to be tabulated, reads the firat item of the schedule, and then makes a check or other 
mark upon the apace on the paper on one of the rolls b, which corresponds in character 
with the item, as indicated by the spaces upon the bar a and the edges of the box or 
frame. After having checked all the items upon a page of the schedule, or filled any 
one of the columns, a column-line is drawn upon the paper a t  the side of each roll b by 
reating the pencil upon each adjoining roll and using it as a rule. The drawing-roll C is 
then turned, by ita handle, in the direction shown by the arrow, sufliciently to cause 
the paper to move over the rolls b and present new columns to be checked in a Rmilisr 
manner. 

It is evident that, for the specific work on the census, one might well 
substitute the word "tallied" or "entered" for the word "checked" in 
the preceding paragraph from the patent. 

There is in the patent this further note on the  dimension^ of the 
device : 

On the rolls shown in the model the columns resting on any pair of the r o b  bare only 
three-fourths of an inch apart, but with the paper out of the machine, the same columns 
are fifteen inches apart. 

An early record states, however, that the machines used in the 
census provided a space 10 by 15 inches on the top and that they were 

* Walter F. Wicox, Hislory of Amrricon C e w  Methods (unpublished manuscript, 1014). 
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15 inches deep-dimensions somewhat larger than one would infer from 
the data provided by the patent. 
The Seaton device used for tallying.-The most frequent reference to 

the Seaton device assumes its use in the initial process of tallying. But 
since the number of different classifications to be recorded in most of the 

 ham^ 6.-The Seaton device. Drawing reproduced from Patent No. 127,435 

1880 tabulations was far beyond the number of columns afforded by the 
device, it has been difficult to envisage the details of such tallying 
proce88es. (No specific current instructions for the use of the Seaton 
device seem to have survived.) Even the very simple first tally, by 
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color, sex, and nativity, calls for recording the population in 8 color- 
nativity classes, by sex, making 16 classes in all, or far more than the 
simple capacity of the device. Fortunately, however, 10 of these 16 
classes are of minor importance and infrequent occurrence in most of the 
tabulation areas. Hence the device might have been set'up, assigning 
one column (one roller) to each of the six major classes with a supple- 
mentary sheet provided, on which to record the infrequent returns 
of Chinese, Indians, and. f oreign-born Negroes. 

Thus, the first two columns would be used for white males, native and 
foreign born, the second pair of columns for white females, native and 
foreign born, and the third pair of columns for counting all colored 
(nonwhite) persons, male and female. These columns would take care 
of all possible combinations; and the necessary supplementary informa- 
tion on those persons other than native Negroes who would be tallied 
in the nonwhite columns could be recorded also on a supplementary 
record sheet providing for the following 10 classes: 

Negroes, foreign born, male and female. 
Chinese, native and foreign born, male and female. 
Indians, native and foreign born, male and female. 

Under this pattern of operation, the roll of paper, when taken out 
of the machine, would show, first, a solid block of columns containing 
tallies of native white males, then a solid block of tallies of foreign-born 
white males, and so on. In other words, the several columns of entries, 
made conveniently close together, would appear on the completed sheet 
as blocks of similar data, with a space of 15 inches or more between the 
beginning of the first block and the beginning of the second, etc. And 
the small numbers of foreign-born Negroes, Chinese, and Japanese, 
already included in the total colored block, would appear in detail on the 
supplementary sheet. 

It is obviously easier to make the entries in six adjacent columns than 
to  range over a large sheet to find the separate locations for the entries 
in the gradually accumulating blocks of figures (or tally marks) which 
are the object of the transcription. 

The process of further consolidating the tallies and counts for the 
initial areas (presumably ED'S) is roughly the same, starting with the 
Seaton sheets, as from the tally sheets discussed earlier-though the 
tally sheets have a certain advantage in being more uniform and much 
more completely and certainly labeled. And the tally sheets proposed 
above for the first tally, a t  least, are not really "large." 

In order to provide adequate material for comparison of the tally 
sheet with the Seaton device as adapted for tallying, the following 
outline of probable procedure with the Seaton device is presented. 
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Instructions for first tally on Seaton device.-Set up the Seaton 
device, with plain paper, with only six rollers in use, to make six colunlns 
for tallies, a column on each roller. 

Write vertically, up, in the first column, the E D  number, county and 
State, then advance the paper just enough to leave the first column 
clear for tallies. 

At the top of each column, enter brief designations for the six classes, 
as follows: 

1. WM-n, white male, native 
2. WM-f, white male, foreign born 
3. WF'-n, white female, native 
4. WF-f, white female, foreign born 
5. CM, colored (nonwhite) male 
6. CF, colored (nonwhite) female 

Provide a narrow strip of cardboard, about 2 by 10 inches, to make it 
easy to follow across the schedule from column 5 to column 24 and also 
to help keep track of the lines as they are tallied. Mark on this strip the 
location of the significant columns (4,5, and 24), and keep the left-hand 
end of it even with the left margin of column 4. 

Color and sex are reported in columns 4 and 5 on the schedule; and 
nativity is indicated in column 24; the entry of any State indicates a 
native person, and the entry of any foreign country indicates a foreign- 
born person. If column 24 is blank, count the person as native. 

Bkginning a t  the top of the proper column, make one tally mark for 
each person, using a short vertical or slightly slanting line, thus (/). 
For the second tally in the same column, make a similar mark, close to 
the first, and so on with the third and fourth; for the fifth tally, draw a 
diagonal line across the four tallies already made, thus (M). Place 
the second group of 5 tallies close to the first group and directly under 
it, so that the tallies may be readily counted in blocks of 10. 

Proceed with the tallying until the longest column is full of tally 
marks, then draw a line down a t  the right of each column, using the 
next roller as a ruler, and enter a t  the bottom of each column, in small 
figures, in the left margin, the sheet and line number of the last line 
tallied, thus 5-17. (This is needed, for example, in case of inconsis- 
tencies which require retallying.) Then advance the roll of paper and 
start a new column. 

Eventually, when the roll of paper is filled up, or when the assignment 
of ED'S is completed, the paper will be removed from the machine and 
cut up into sections for counting and consolidation. 

Count the tallies in each column, counting by tens and adding the 
odd tallies, and enter the counts evenly a t  the bottom of the sheet. 
Then cross-add these figures, to get the total of the class represented for 
the area tallied. 
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An E D  will not require more than three or four columns; that is, 
three or four %-inch advances of the paper, ~ h e r e s a  there are a t  least 
15 inches of paper (perhaps up to 30) between the column on the first 
roller and that on the second. If we simply skip one or two column 
widths and proceed with another ED, the aeveral ED's will be inter- 
mingled on the sheet when it is taken out of the machine. Since the 
first block is completely labeled and the other blocks will follow in 
order, this is not a fatal disadvantage; but it is a disadvantage, since 
theoretically the machine should provide solid blocks of homogeneous 
data, with all the data for a given area in adjacent sections. 

Except for the need for E D  figures, this tally might be made for a 
whole county, with the ED's thrown together consecutively on the 
sheet, perhaps taking a new column for each new ED, but making one 
count for the county. But, since this tally should be checked against 
the first count of the population, the hand count, ED figures are 
required. 

Comment.-It is practically certain that the Seaton device was used 
in making the first tally; and that a tally by color, sex, and nativity was 
actually done first, in spite of the fact that i t  was largely duplicated in 
the second tally. Nevertheless, i t  seems to the writer that the simple 
tally sheet proposed above for the first tally would involve decidedly 
less labor for the tally and count than the program outlined for the 
Seaton device. And I am sure that there is no materially simpler or 
easier plan for using the Seaton device in tallying; and equally sure that 
any small tally sheet designed by those in charge of the 1880 census, 
with their current experience in large-scale tallying, would have been 
quite as efficient as the one presented above. 
An early evaluation.-In a letter dated February 15, 1872, addressed 

to the Secretary of the Interior, Francis A. Walker, Superintendent of 
the Census for 1870 and a part of 1880, reported that he had tested the 
Seaton device by comparing its efficiency with that of the "normal 
spread-sheet" method. By the traditional method, he said, a clerk 
could complete less than 29 pages of tabulation per day, presumably 
pages of the 1870 population schedule, which was similar in form to that  
of 1880 but briefer. With the Seaton device, the same clerk could 
complete 124 pages per day, or more than four times as much.1° 

An analysis of the two processes makes it difficult to believe, with all 
due respect for General Walker, that there could have been so great a 
difference in the daily product as between the tally sheet and the Seaton 
device set up for tallying. Since the process of finding, on the schedule, 
the classification of the individual (color, sex, and nativity, for the first 
tally) would be the same for either method, and the physical effort of 

I* Letter quoted in N M w d  Archives Acquiriliona, No. 64, June 1968, p. 25. 
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making the tally also the same, the sole difference would be in the time 
required to find the tally spot. This would not seem to represent a t  
most more than one-third of the total time per tally, so that the reduction 
of this time even to zero would leave the Seaton time still two-thirds 
of the tally sheet time, rather than less than one-quarter. 

Or, to look at  the problem in another way. The 1870 schedule pages 
each contained 40 lines, representing 40 individuals to be tallied. 
Figuring exactly on a 7-hour day, this would give 2.8 tallies per minute, 
or about 22 seconds per tally, for the tally sheet, as against 11.8 per 
minute, or about 5 seconds per tally, for the Seaton device. The latter 
rate seems much more like a reasonable, though rather favorable, rate 
for an experienced clerk, even with a tally sheet; and the assumption 
that a clerk would need anything like 22 seconds for a tally seems quite 
unreasonable,ll especially in the pre-labor-union period of 1870. One 
feels inclined t o  query, then, the record quoted for pre-Seaton tallying, 
rather than the record of the clerk using the Seaton device. 

These comments have been made as relating to work on the first 
tally, with its small and simple tally sheet-partly because both this 
tally sheet and the equivalent setup for the Seaton device have been 
outlined in detail on nearby pages. Some of the later tallies required 
much larger sheets, some perhaps justifying the term "spread-sheet." 
But the corresponding layout for the Seaton device would also have 
been much more complicated, calling for splitting each of the Seaton 
columns into small sections and putting the tally mark in one or another 
of a considerable number of such sections. 

A further example.--Since the second tally (single years of age, with 
its requirement of 600 tally spots) was so extremely complex, it might 
be worth while, in justice to the Seaton device, to consider how it migh,t 
have been used for one of the less extensive counts, say the sixth count 
(illiteracy). For this count, with its. 36 tally spots, one might assign 
six of the rollers, used as columns, to the six color-nativity classes; then 
divide each column into six sections, three for the three age groups with 
returns of No-No, and three for the same age groups with returns of 
Yes-No, following the general pattern of tally sheet No. 6 as outlined 
above. The division of the columns might be made by previously ruled 
lines running the whole length of the paper strip and thus cutting across 
the columns presented on the face of the rollers. There might be a 
heavy line between the third and fourth sections to separate the No- 
No's from the Yes-No's, with lighter lines above and below to divide 
the columns into spaces proportionate to the expected numbers of tallies 
for the several age groups. In the margins of the device, across the tops 
of the roller-columns, would be designations for the color-nativity 

8ee note on recent tab-iru experiment on page 42, below. In thin experiment an inexperienced 
tidier tallied and counted 6.2 pemna per minute. 
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classes, and down the left-hand edge designations for the age groups. 
The tally clerk would then find, in the margins of the Seaton device, 
labels for tally spots similar to those on the proposed tally sheet, though 
not quite so conveniently arranged. 

The ED number, county and State, would be written vertically on 
the first roller, at  the start, then the roller advanced just enough to 
make room for the tally marks. Since there would be tally marks only 
for the illiterate, many ED'S would require no more than 2 or 3 columns; 
and one section of the paper roll might well contain the tallies for all the 
ED'S in a large county. 

But none of the other tallies calls for so few as 36 tally spots; and the 
problem of arranging convenient labels for each section of a roller 
comprising a tally spot becomes increasingly difficult with the increase 
in the number of tally spots to be accommodated. 

Seaton device used for consolidations.-The Seaton device was pre- 
sumably used also for the consolidation of E D  counts into counties or 
larger areas, though the advantage of having the entry spots close 
together is far less evident in this case, since the ED figures were already 
arranged in groups or classes. And for the consolidation of complicated 
counts, like the second tally, the Seaton sheets would have to be made 
in a considerable number of sections, often with hurriedly written 
identification marks; so that the difficulty of getting these sections 
properly assembled would go far to offset any advantages over a large 
consolidation sheet like that proposed above. 

CARDS AND CHIPS 

Perhaps because, even with the help of the Seaton device, the work 
of tabulating the population census returns by tallying appeared to be 
unduly burdensome and time-consuming, serious attention was given 
to the search for other possible methods of tabulation. One new method 
involved a complete transcription of all the data to be used in the 
tabulation onto cards, one for each person reported. These cards were 
then sorted into the various classifications and cross-classifications and 
counted. 

The so-called chip system, devised by Charles F. Pidgin, was a 
modification of this method in which were used specially designed cards 
(called chips), printed in different colors and with other features to 
facilitate both transcription and sorting and counting. This method 
was used in the 1885 census of Massachusetts. The results of this 
census, covering only the one State of Massachusetts, were published in 
two volumes comprising more than 2,000 pages, and presenting the data 
perhaps in greater detail than any other census in census history (unless 
it be the 1895 census of Massachusetts). Mr. Pidgin was "First Clerk," 
in charge of this census, and William C. Hunt (later for so long in 
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charge of the population work in the U.S. Oensus Office) was "Second 
Clerk," in charge of tabulation. Both of these men were employed on 
the Federal Cknsus'of 1890. 

It may be noted that the card or chip method embodied one of the 
fundamental elements of later tabulation systems, namely, the assem- 
bling of all the required data for an individual on one card (or in one 
physical unit), which could be manipulated, in connection with other 
similar units, to produce the desired results. I t  required much more 
time, of course, to transcribe to these cards the whole range of census 
data than to make one of the traditional, tallies. But once the cards 
were made, no further handling of the schedules was required; and the 
cards could be arranged and counted in many different combinations, so 
that the time and labor required for the entire program might be 
materially less, even with the handwritten cards or chips, which required 
visual sorting and rather laborious counting. In particular, certain 
basic sorts, like that by color, sex, and nativity, need be made only once, 
and could be retained for use in connection with consecutive sorts 
providing different additional details such as age, either in single years 
or in broad groups, place of birth, or occupation. Under the tally 
system, on the other hand, these basic classifications had to be built up 
again and again by repeated observation of the schedule entries. 

The written card system thus embodied some of the advantages 
of the punch card system. To these the substitution of a punched card 
for a written card was to add three further advantages: (1) A mech- 
anically controlled method of counting; (2) the possibility of counting 
several items with a single handling of the cards; and (3) a mechanical 
method of sorting, though that was not too efficient for extensive use, 
prior to the development of the automatic electric sorter, in 1902. 

It may be noted that the written card system of tabulation was 
actually used in the tabulation of the 700,000 deaths reported in the 
census of 1880 and even in 1890 for the population of the Territory 
of Alaska, with its rather small population and somewhat different 
classifications, for which i t  presumably did not seem worth while to set 
up special procedures for the Hollerith machines. 



Chapter 11. THE TWO MEN WHO ORIGINATED THE 
PUNCH CARD SYSTEM 

HERMAN HOLLERITH (1860-1929) 

Among the special agents who had charge of various parts of the 
work on the census of 1880 was Herman Hollerith, whose inventive 
genius was later to contribute so much, first, to the simplification of the 
work of tabulating the census data through the transfer of much of the 
detail of classification and counting to machines, and second, through 
this mechanization of the burdensome labor of assembling and cross- 
classifying the initial data, to make practicable far more detailed 
tabulations of the wealth of significant information recorded on the 
census schedules. 

FIGURE 7.-Herman Hollerith in 1904 (age 44) 

Herman Hollerith was born in Buffalo, N.Y., on February 29, 1860, 
and graduated from the School of Mines, Columbia University, in 1879, 
a t  the age of 19. Shortly after graduation he found employment in the 
Census Office set up for the 1880 census, working in some fashion under 
the supervision of his recent teacher (in Columbia), Professor William 
T. Trowbridge, who was an "expert special agent" in charge of statistics 
of power and machinery used in manufactures. In the published report 
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on power used in manufactu~es,~ however, i t  is Herman Hollerith 
himself who is credited with the report and who signs the Letter of 
Transmittal. 

In 1890 he received the degree of Ph.D. from the Columbia School 
of Mines, under somewhat special conditions, in that he was granted 
permission to pursue the required course of study away from the School. 
For his dissertation he submitted a paper on the Electric Tabulating 
System.' 

According to official records, Mr. Hollerith was in the employ of the 
Census Office from October 20, 1879, to August 30, 1883, when he was 
transferred to the Patent Office, from which he resigned on March 31, 
1884.' 

It is reported in the Dictionary of American Biography (Vol. 21, page 
415) that he went to  the Massachusetts Institute of Technology in 1882 
as an instructor in mechanical engineering and that after a year, not 
liking teaching, he went to St. Louis to engage in experimental work. 

The first part of this statement is verified by a recent letter from the 
Massachusetts Institute of Technology, which states that he was on 
the teaching staff there during the academic year 1882-1883. We must 
assume, then, that he took leave from his Government position for 
about the time from September, 1882, to June, 1883, and that he then 
returned to Washington-and perhaps started negotiations for the 
transfer to the Patent Office. 

He resigned from the Patent Office a t  the end of March 1884, and 
presumably devoted himself a t  once to the problem of devising a 
practicable machine for tabulating population statistics, putting in his 
first application for a patent on such a machine on September 23, 1884. 
There would seem to have been no time, then, for any extensive activity 
in St. Louis. As a result of this and later applications, three patents for 
tabulating machines were issued, all bearing the date January 8, 1889. 
These were numbered, in reverse order so far as concerns the stage of 
development which they represented, 395,781, 395,782, and 395,783. 
The two last mentioned (initial application, September 23, 1884) carried 
identical drawings and generally equivalent descriptive material. Pat- 
ent No. 395,781 (initial application, June 8, 1887), however, presented 

1 "Power Used in Manufactures," a lapage monograph forming a part of the Report on ManuJodursr 
/or the United S W r  at the Time of the Tenth Cenaua (ISSO), 1883. 

1 Letter fmm the regintrar.of Columbia University, dated Auguat 27. 1984. 
I In detail, his official record in Government service is as follows: 

Cenaus Office 
October 20, 1878, appointed special agent at $600 per annum. 
January 11, 1881, promoted to special agent at $900 per annum. 
Auguat 30, 1883, tranaferred to Patent Office at $1,200 per annum. 

Patent Office 
September 4, 1883, appointed firat-cla~ clerk at $1,200 per annum. 
M m h  31, 1884, reabed.  
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several new features, more closely approximating the system actually 
used in 1890. 

DR. JOHN SHAW BILLINGS (1838-1913) 

A far more important member of the professional staff of the Census 
Office in 1880 was Dr. John Shaw Billings, whose connection with the 
census resulted from what might be termed a chance assignment 10 
years earlier. 

In a letter dated October 27, 1870, Francis A. Walker, then Director 
of the Census, asked the Surgeon General of the Army (Major General 
Joseph K. Barnes) for assistance in determining the'classification of 
diseases (causes of death) in the 1870 statistics of mortality. For this 

FIGURE 8.-Dr. John Shaw Billings ih 1908 (age 70) 

task the Surgeon General assigned Assistant Surgeons J. J. Woodward 
and John Shaw Billings. These men made a very careful and intensive 
study of the situation, with frequent conferences with Genera! Walker, 
and made a report on February 28, 1872, which included the following 
recommendations : 

1. That with regard to the claesification of diseases . . . the tabular form should 
conform in all essential particulars with the nomenclature and cla~ifkation published 
by the Royal College of Physicians of London, in 1869. 

2. That figures should be presented for individual States, rather than for groups of 
States as in 1860. 

3. That the record of deaths should be published by months, rather than by quarters. 
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Dr. Billings continued his interest in the vital statistics of the census 
and by 1880 had become, in effect, an important member of the Census 
Office staff, though never on the census payroll (except for a short period 
after his retirement from the Army in 1895). 

He had charge of the planning of the work on vital statistics in 1880 
and 1890, supervised the work of collecting and tabulating the data, and 
wrote pages and pages of excellent explanatory and interpretative text 
for the reports. In this connection he contributed greatly to improve- 
ment in the methods of collecting statistics of deaths, gradually increas- 
ing the extent to which the data were obtained from local registrations 
and from special reports by physicians, rather than from the census 
enumeration, which latter had been shown to be far short of complete- 
ness.' 

Then, as a supplement to the Vital Statistics Reports of 1900, he 
prepared a special bulletin in which he discussed the general problem 
confronting any person seeking information in the field of vital statistics, 
with comments on the state of available statistics and optimistic sug- 
gestions as to their use. This text was followed by selected tables and 
analysis of significant  relationship^.^ 

Officially, Dr. Billings was, in 1880, Surgeon in the Army, with rank 
of Major (promoted to Deputy Surgeon General in 1894) and primarily 
engaged in classifying, indexing, and expanding the Surgeon General's 
library of medical publications. He found time, however, for many 
other activities in the field of medicine and related subjects, in addition 
to his work for the Census. 

In 1876, Dr. Billings, with the consent of Surgeon General Barnes, was 
appointed Medical Advisor to the trustees of the Johns Hopkins Fund 
and for several years devoted much time not only to the planning of the 
proposed Johns Hopkins Hospital, but to the improvement of medical 
training, to the subject of hospital construction, and to public health 
matters in general. 

Again by permission of the Surgeon General, he began, in 1891, to 
lecture on the subject of hygiene and vital statistics in the University 
of Pennsylvania. He was also director of the University Hospital; and 
upon his retirement from the Army in 1895, he became full Professor 
of Hygiene. 

4 The following tribute to the value of Dr. Billings' service to tho Census Office is taken trom the gen- 
eral Letter of Transmittal for the 1880 report on Mortality and Vital Statistics, signed by James H. 
Wardle, Chief of the Census Division: 

"Too much cannot be said in recognition of the great advantage which the census work has derived 
from the services of Dr. Billings. While, within his own corps, he has been building a monument to 
his learning and industry in the preparation of the colossal Index Catalogue of Medical Literature, 
he has projected the entire scheme for the compilation of the Mortuary Statistics of the Census, has 
supervised the work in all stages of its progress, and has subjected the results of these vast tabulations 
to a discriminating analysis and discussion." Tenth Census of the United States, 1880. Vol. X I ,  
M o r t d i r ~  and Vital Statistics, Pt. I, p. v. 
U Discwmon of the Vital Staliatica of the 1000 Cenara, by Dr. John Shaw Billings. 1901. 
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On June 1, 1896, Dr. Billings resigned his professorship in the Uni- 
versity of Pennsylvania to devote the remainder of his active life to the 
organization and development of the New York Public Library. 

He was a prolific writer on medical and related subjects; an available 
list of his publications ends with No. 171, an article on the New York 
Public Library, published in 1911, two years before his death.' 

RELATIONS BETWEEN MR. HOLLERITH AND 
DR. BILLINGS 

Mr. Hollerith, while in the Census Office in 188&1881, was also 
interested in vital statistics, as witness the fact that in the Letter of 
Transmittal for the 1880 report on Mortality and Vital Statistics, Dr. 
Billings included the following sentence: "I am also indebted to Mr. 
Herman Hollerith for valuable assistance in the compilation of the life 
tables and diagrams illustrating them." These two men doubtless often 
discussed the problems of tabulation; and the earliest work done by the 
new Hollerith tabulating machine was done in the field of vital statistics 
-first in the city of Baltimore (in 1887)) then in the State Health Office 
of New Jersey, and to a limited extent in the city of New York. Ma- 
chines were also installed in 1889 in the Office of the Surgeon General 
of the Army, for work on Army morbidity records. 

There are extant several differing accounts of the contribution of Dr. 
Billings to the development of the Hollerith punch card system. The 
most frequent version is that Dr. Billings a t  some time said to Hollerith 
something like "There ought to be a machine for doing the purely 
mechanical work of tabulating population and similar statistics." This 
remark is variously placed; sometimes in the midst of a discussion in the 
Census Office, or sometimes a t  Dr. Billings' tea table, on a Sunday 
afternoon. 

With respect to the different reports of this event which may be found 
in the literature, however, the most satisfactory is perhaps this, from an 
article by the late Dr. Walter F. Willcox, whose employment in the 
Census Office during the 1900 census period gave him opportunity for 
direct contacts with Mr. Hollerith. The article was published in 1926, 
though it appears, in substance, in an unpublished manuscript written 
in 1914. It reads as follows: 

While the returns of the Tenth (1880) Census were being tabulated at Washington, 
Billings was walking with a companion through the office in which hundreds of clerks 
were engaged in laboriously transferring items of information from the schedules to 
the record sheets by the slow and heartbreaking method of hand tallying. As they 
were watching the clerks he mid to his companion, "There ought to be some mechanical 

' F. H. Garrison, John Show Billings: A Memoir. G. P. Putnam's Sons, New York, 1815. This is a 
most excellent biography. except that it  devotes only a few stray l i e s  to Dr. Billings' extensive aervice 
for the census. 
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way of doing thia job, something on the principle of the Jacquard loom,' whereby 
holes in a card regulate the pattern to be woven." The seed fell on good ground. 
Hia companion wse a talented young engineer in the office who firat convinced himself 
that the idea was practicable and then that Billings had no desue to claim or use it. 

Then Professor Willcox continues, in a footnote: 
Thia statement ia baaed on my memory of a conversation with Mr. Hollerith. I 

have since received a letter from the daughter of Dr. Billings, Mrs. K. B. W i n ,  
in which she writs "I do not remember hearing of Father's remarka to Herman 
Hollerith about these machines [the Jacquard loom] being applied to census tabula- 
tions, but I do remember the first little wooden model which Herman Hollerith brought 
to our library many evenings while they were puaaling their braina over its adaptation!' 

In a recent conversations Professor Willcox expressed the opinion that 
Hollerith may have made himself somewhat of a nuisance to Dr. Bill- 
ings-an opinion which is supported by references to conversations "at 
Dr. Billings' tea table," and to the "little wooden model" brought to the 
Billings library for discussion. 

Significant also as representing recollections from Hollerith's own 
point of view is the following, taken from a letter of his dated August 7, 
1919: 

One Sunday evening, a t  Dr. Billings' tea table, he said to me there ought to be a 
machine for doing the purely mechanical work of tabulating population and similar 
statistics. We talked the matter over and I remember.. . he thought of using cards 
with the description of the individual shown by notchea punched in the edge of the 
card. . . . After studying the problem I went back to Dr. Billings and aaid that I 
thought I could work out a solution for the problem and asked him would he go in 
with me. The Doctor said he was not i n t e d d  any. further than to see some solution 
of the problem worked out.' 

Actually, Dr. Billings' suggestions were even more specific, as 
indicated by the following paragraphs quoted from the abstract of a 
paper, entitled "Mechanical Methods Used in Compiling Data of the 
Eleventh U.S. Census, with Exhibition of a Machine," which was 
presented by Dr. Billings a t  the 40th meeting of the American Asmcia- 
tion for the Advancement of Science in Washington in August, 1891. 

That the data collected by the census for each living person, or, in ayatems of death 
registration, for each decedent, might be recorded on a single card or slip by punching 
small holm in different parts of it, and that these cards might then be assorted and 
counted by mechanical means according to any selected groupings of these perforations, 
waa @st suggested by Dr. Billings in 1880. [Italics added.] 

No reference is made in any of the available early (pre-1880) records to the Jacquard loom a s s  prece- 
dent for the use of punched cards in the operation of machinery; but in a lecture given at the University 
of Pennsylvania in 1896, as recorded in a paper on file in the New York Public Library, Dr. Billings mid 
"My original idea wss to uae a punched slip of paper ss a guide to rods and labom [levem?], whioh would 
operate on the principle of the Jacquard loom, but Mr. Hollerith has made use of the power of electricity." 
This indicates that Dr. Billings not only had in mind the general problem of machine tabulation (what it 
should do), but had given some thought to the mechanics of a possible solution. 

8 Reported to the writer by James L. MoPhemn. 
'Quotad in The N m  England J m r d  of Medieim. April 4. 1963, p. 779. Note, inoidentally, that 

thin letter embodiea the "tea table" version of the initial sugmtion from Dr. Billings. 
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This suggestion was taken up by Mr. Herman Hollerith, and by him haa been 
elaborated into practical shape in the system which is now in w e  in the Population 
and Vital Statistics Divisions of the Eleventh U.S. Cenaua, and which haa been adopted 
for the compilation work of the recent A d r i a n  and Canadian cenauaes?@ 

These paragraphs were followed by a brief explanation of the operation 
of the machine, as used in the tabulation of the 1890 census of population, 
including reference to the sorting box. The fact that the presentation 
of this paper was accompanied by a machine for demonstration of the 
Hollerith system affords full evidence of a close cooperation between 
Dr. Billings and Mr. Hollerith a t  this period. 

In fact, Dr. Billings had written much earlier, in 1887, with respect to 
the use of the Hollerith machine in connection with the tabulation of 
vital statistics in a paper entitled "On Some Forma of Tables of Vital 
Statistics."ll In this paper, he reproduces the actual form of the punch 
cards being used in Baltimore and New Jersey, together with a form 
Hollerith was proposing for use in the city of New York; all three were 
of the general edge-punched pattern of the card illustrated in figure 10. 
Accompanying the card proposed for New York was a complete set of 
instructions for punching (with an ordinary conductor's punch) and for 
the general handling of the cards. 

In this paper (page 205) Dr. Billings says, of the Hollerith tabulating 
machine : 

I have watched with great interest the progress in developing and perfecting thia 
machine, becauae seven years ago [in 18801 I became satisfied that some such ayetern 
was possible and desirable, and advised Mr. Hollerith who waa then engaged on censue 
work, to take the matter up and devise such a machine as is needed for counting 
various combinations of large numbers of data, as in census work or in vital atatiatics. 
I think that  he has succeeded, and that  compilers of demographical data will be glad 
to know of this system. 

Still earlier, on the last page of the text of the 1880 report on Mortal- 
ity and Vital Statistics, published in 1885 (but probably written earlier, 
possibly before Hollerith had filed his first application for a patent on 
his first-designed tabulating machine), Dr. Billings made these recom- 
mendations : 

Where the data of State or municipal registrations of deaths are to be copied for 
the use of the census, the copies should be made on cards..  . 

It would also be quite possible to record many of the data on such cards by punching 
slots or holes in them in such a way that the several enumerations required could be 
made by electrical counting or by distributing the cards by machinery, thus insuring 
accuracy aa well aa speed." 

Proceedings of the Amerimn Association for the Advancsmsnf of Scwncs, for the 40th meeting, held 
in Washington, l8B1; Salem, 1892, p. 407. 

11 John Sbaw Billings, "On Some Forms of Tables of Vital Statimtics, With Special Referenw to the 
Needs of the Health Department of a City." Publie Health Popera ond Rsporta, American Public H d t h  
Association, Vol. XIII. 1887, pp. 203-221. 

1' Tenfh C- of t& U n M  S U ,  1880, Vol. XII, Mortality and Vital Statistics. Pt. 11, p. o l d .  
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And in a paper presented a t  the Thirteenth Annual Meeting of the 
American Public Health Association, in December, 1885, Dr. Billings 
summarizes the current methods of tabulating mortality statistics and 
again presents the proposal to use punched cards, as follows: 

The method most commonly used in this country is to take some form of a tally sheet 
for each unit of area, and on this tally to mark in the apace reserved for this purpose, 
either with a pencil etroke or [with] the prick of a pin, the number of cases which come 
under that  particular head. Such tally sheets, however, if made to include a large 
number of items, are large and clumsy, and give rise to great liability of error in getting 
the tally into the wrong square or space. Inatead of spreading the tally squares over 
one large sheet, a much more convenient form is to use a number of small cards, each 
relating to a single form of disease, and forming a bundle of cards or slips for each unit 
of area. This was the method used in compiling the data for the 700,000 &dha reporled 
in the k t  (18801 census. [Italics added.] 

Practical experience has thus shown that  the most rapid and accurate compilation 
is to be secured by the use of small cards, each of which is devoted to the data relating 
to an individual. . . . Packeta of cards thus prepared can be rapidly distributed by 
localitiee, color, sex, age, etc., and then counted . . . The beat way, probably, is to record 
the data by punching out pieces . . . in various parte of the cards and by distinctions in 
color in the cards themselves. It would be quite pos~ible to have the punching of these 
cards done by machinery, by simply playing upon keys like those of a piano or a writ- 
ing machine, and after the cards had been punched, to have them distributed in various 
ways, .and counted by machinery or by electricity. In fact, a method for doing this 
laat has already been devised, and seems to work very well?' 

The late Dr. Raymond Pearl, of Johns Hopkins, after consideration 
of material like that quoted above, was persuaded that the major credit 
in the development of the method of tabulating statistics through the 
use of punched cards should go to  Dr. Billings, as witness the following 
from a paper published in 1938: 

In all eesentiala the case seems clear. Billings was the originator, the discoverer, 
who contributed that  which lies a t  the core of every scientific discovery, namely, an 
original ides that  proved in the trial to be sound and good; Hollerith built a machine 
tha t  implemented the idea to practical performance; the accomplishment here, aa 
always, of the succeaaful inventor." 

One further point might be made, by way of supplement to Dr. 
Pearl's analysis of the respective contributions of these two men to the 
development of the punch card system which was used first for vital 
statistics in Baltimore (1887) and elsewhere, and in the Office of the 
Surgeon General of the Army (1889)) prior to its major demonstration 
in the 1890 census. I t  seems more than likely, in view of his persistent 

' 8  John 8. Billings, "Methods of Tabulating and Publishing Records of Death." American PuMic 
Health A8socMtion, Papers and Reporis, Vol. X I ,  Concord, N.H., 1886 (Reports of the 13th Annual 
Meeting. held in Washington. December 1885). p. 55. 

1' Raymond Pearl, "Some Notes on the Contributions of Dr. John Shaw Billings to the Development 
of Vital Statistics," in Bulletin ofthe Institute of the Hisio+y of Medicine. Vol. VI. No. 5, May, 1938, p. 
391. 
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efforts in other fields (also supplementary to his major interest in the 
Surgeon General's Library, the Index-Catalogue, and the Index Medicus), 
that Dr. Billings would have sought other assistance in putting his idea 
into tangible form if Hollerith had not undertaken the task, while it 
seems probable that, without stimulus from Dr. Billings, Hollerith 
might well have devoted his energies to other fields in which he was 
interested.'" 

1' During the'period ahortly following his employment in the Censun Oflice. Hollerith had secured 
patenta on electrically operated railmad switches, air brakes for railroad can, an appmmtus for aorrugat 
ing metal tubing, and perhaps othera. 



Chapter 111. THE HOLLERITH TABULATING 
SYSTEM 

The basic principle.-The basic theory underlying the Hollerith 
system of tabulation was to represent the various characteristics of the 
population or other items required to be counted, by holes punched in 
cards or strips of paper in specified locations, and then to count the 
holes in each location through electrical contacts. 

For a specific reference, note the following from a paper read by Mr. 
Hollerith before the Royal Statistical Society in London, December 4, 
1894 : 

The syatem of electrical tabulation may perhaps be most r d y  described aa the 
mechanical equivalent of the well-known method of compiling atatistics by means of 
individual cards, upon which the characteristics are indicated by writing. As it would 
be difficult to construct a machine to read such written cards, I prepare cards by punch- 
ing hola in them, the relative positions of such holea d~mribing the individual? 

Once the cards were punched, it was noted, the positioned holes 
served not only to direct the count to the proper register on the tabulat- 
ing machine but also to direct the card to the proper pocket in a sorting 
box operated in conjunction with the tabulating machine. They also 
simplified hand sorting, of which there was much to be done prior to the 
introduction of the electric sorting machine, late in the 1900 census 
period, since groups of cards with the same punched symbol could be 
picked out by sighting through the significant hole or through the use 
of the sorting needle (an old-fashioned steel knitting needle). This 
advantage was especially manifest when there were large numbers of 
cards with the same characteristic-for example, white, in the color - .  

classification of the population in a northern area. 
Hollerith's first tabulating machine.-Hollerith's first design for a 

tabulating machine was for a machine which would use a continuous 
roll of paper, rather than a series of cards. This machine was eventually 
covered by Patent No. 395,783; first application, September 23, 1884; 
its essential features are shown in the accompanying drawing, reproduced 
from the patent as figure 9. 

As applied to the census or to vital statistics, the items to be counted - - 
would be represented by a double row of holes puhched across the width 

1 Journal o/ ihs Row2 Statistied Society. Vol. 57, Pt.  4, December 1894, p. 678. An interesting (and 
probably apochryphal) anecdote often quoted in this connection is represented by thin excerpt from a 
recent (1919) letter of Hollerith's: "One thing that helped me along in this matter waa that some time 
before I was travelling in the west and I had a ticket with what I think waa called a punch photograph. 
When the ticket wan first presented to a conductor he punched out the description of the individual, aa 
light hair, dark eyes, large nose, etc. 90 you aee I only made a punoh photograph of each person." 
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:QURE 9.-Hollerith's firat tabulating machine. Drawings reproduced from Patent 
No. 395,783 
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of the paper through the use of a rather primitive hand punch. The 
blank paper was to be fed across from one roller to another, running 
under a metal template with a hole in each punch-position through 
which a hand punch was to be pushed to provide the record. The 
punched roll of paper was then run across a metallic cylinder under a 
long series of electrical contact brushes connected with counters which 
registered for each position a count of the number of holes punched in 
this position. The counters used in this invention showed a series of 
digits (see "Fig. 7" on the drawing) and were easier to read than the 
clockface counters actually used in 1890 and 1900, though the latter 
were simpler, from a mechanical point of view, and doubtless easier to 
keep in order. 

The systems of relays incorporated in this early machine, for counting 
items represented by two or more punched holes, were essentially the 
same as those used in the later punched card machine. 

The method of operation of Hollerith's first designed machine for 
tabulating census statistics, as illustrated in figure 9, is explained in the 
following paragraphs, quoted from the text of Patent No: 395,783: 

The transcription of the returns to the sheeks of electrical non-conducting material 
can be made in various ways. I prefer to use a strip of paper, P, which is passed from 
one roller to another over a die-plate as shown in Figs. 1 and 2. The die-plate a' is 
provided with a aeries of holes, placed staggering, extending acroes the width of the 
paper strip, as shown in plan in Fig. 2. Above the die-plate a' is the guide-plate b', 
provided with holes corresponding to the holes in the die-plate a'. With a tool con- 
sisting of a plain punch,. . . as shown in Fig. 3, holes can be punched in the strip of 
paper in suitable relative poeitions according to the holes in the guide-plate b' and die- 
plate a'. The holes are suitably lettered or numbered on the guide-plate b', as shown 
in Fig. 2. At the extreme end is a hole marked "person," separate somewhat from the 
remainder, the object of which will hereinafter be more fully explained. The paper 
strip is drawn to a certain position when the various statistical items for a given person 
are recorded by punching suitable holes in a line across the strip, being guided by letters 
on the guide-plate. A hole is thus punched corresponding to "person"; then a hole 
according as person is a male or female; another recording whether native or foreign- 
born; another, either white or colored, etc. . . . When the various statistical items relat- 
ing to one person have been thus recorded or transcribed, the paper strip, P, is drawn 
forward and the items or data relating to the next person are recorded, any suitable 
system of notation being used to identify each transcription. 

When the various items have been thus transcribed, it  may be desirable or necessary 
to verify, entirely or in part, the accuracy of such transcription. For this purpose a 
scale of card-board, thin metal, or other suitable material may be used, arranged as 
shown in Fig. 4, it being lettered and numbered corresponding with the guide-plate of 
punching apparatus. This scale is placed across the paper strip, being located in 
postion by the holes marked "person" a t  each end. The transcription for the given 
person can thus be read according to the location of the holes. Any errors can now be 
corrected by punching holes in proper places and covering all holes wrongly punched by 
small seals of paper or other suitable electrically non-conducting material. 

When the transcription for a certain district has been made and verified, as above 
described, the strip is pawed through a counting-machine, in which the separate items 
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or combination of items are counted or tallied. This counting-machine can be con- 
structed in various ways. The construction which I prefer consists, ementially, of a 
metallic drum or cylinder, A, Fig. 5, over which the atrip of paper, P, is paseed from a 
roller, C, to a roller C', around suitable guide-rollers, B B'. . . . Pea~ing through the bar 
Dl and suitably insulated from each other, are the metallic pins or pointers p. These 
pins are arranged in relative positions corresponding to the centers of the holes in the 
die-plate a', Fig. 1. The pointers or pins p press against the drum A, and, together 
with the drum A and metallic brush dl can each be made part of an electric circuit. In 
an electric circuit with each pointer can be placed an electro-magnet, m, Fig. 7, the 
armature m' of which is attached to a lever operating any suitable mechanical counter- 
such, for example, as are used for registering the revolutions of a steam+ngine--aa 
shown a t  Ma in Fig. 7. If the paper is now drawn through the counting-machine, the 
circuit through any given point p is closed and broken each time a hole in the paper 
strip pasaes under the pointer, the armature of the magnet being attracted w h ~ n  the 
circuit is closed and withdrawn by the spring when the circuit is broken, thus 
registering one for each hole. 

This patent contained a statement (doubtless added a t  a date 
subsequent to the first submission of the application) to the effect that 
holes punched in separate cards or sheets of nonconducting material 
might be used in place of the continuous roll, and that in such case a 
reciprocating device would be used for feeding them into the tabulating 
machine. But the details of construction and operation were given only 
for the device using the ,continuous roll. 

The machine proposed for the 1890 census.-The machine actually 
used in the 1890 census is described in Patent No. 395,781, first applica- 
tion filed June 8, 1887. For this machine the data were recorded on 
manila cards, using one card for each unit of the tabulation. 

~ Q U R E  10.--Card for Baltimore vital statistics, 1887 

The early cards.-The earliest card of which we have specific record 
was used, in 1887, for the tabulation of vital statistics in the city of 
Baltimore. This card was 3% inches deep and 8% inches long, with 
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three rows of 32 punch positions across the top of the card and three 
rows across the bottom. These early cards were punched with a 
modified ticket punch, and to facilitate this process the punch positions 
were set near the edge of the card, as illostrated in figure 10. 

Two other cards for vital statistics, one for New Jersey and one for 
New York City, were set up in eimilar form prior to 1890. The face 
of these cards was printed, to show the location of the punch positions 
representing the various items to be counted. 

The card planned for the census was shorter, 6% by 3%) with punch 
positions occupying the whole surface of the card. The 1890 census 
cards were not printed, though they had one corner clipped, to aid in 
keeping them in proper position. Strictly, since the assignment of each 
punch position was indicated on the face plate of the pantograph punch, 
the printing of the cards was not necessary; but experience seemed to 
show that the difficulty in reading the blank (unprinted) cards was a 
serious disadvantage. At any rate, all subsequent census cards were 
printed. 

FIGURE 11.--Card for Surgeon General's Office, 1889 

Intermediate between the early vital statistics cards and the census 
card was a card designed for use in the Office of the Surgeon General 
of the Army, beginning January 1889. This card, which is illustrated in 
figure 11, was approximately the same size as the census card, but had 
the punch positions arranged in rows around three sides, so as to have 
permitted the use of the ticket punch; and for some reason the form was 
only 11 positions deep, rather than 12. Perhaps this was in view of the 
possibility of using the early numerical key punch, which had only 11 
keys (see figure 30). It is stated, however, in a monograph published 
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in 1958 by the Office of the Surgeon General of the Army that the cards 
were punched on the pantograph punch (see below), which piece of 
equipment is illustrated in the monograph, along with other items in 
the Hollerith system.' 

The text of Patent No. 395,781 enumerates some of the advantages 
of the separate card, as compared with the continuous roll, including 
the fact that the cards could be prepared a t  different times, by unskilled 
operatives, and then assembled for tabulation (an advantage appearing 
in vital statistics work, rather than in census work), that occasional 
errors could be more conveniently corrected, and, most important, that 
the cards could be readily "sorted" for tabulations requiring extensive 
cross-classifications. This last, it may be noted, was one of the advan- 
tages possessed by the card or chip system, described above, in compari- 
son with earlier tally systems-as likewise the fact that the transcription 
of the original returns was made only once, for perhaps a long series 
of tabulations. 

Further details are given below, in the form of a description of the 
machines actually used in the 1890 census. 

Before the Hollerith system was considered ready for the 1890 census, 
two more radical changes were made. The entire face of the card was 
divided into 24 columns of quarter-inch squares, 288 in all, of which 4 
columns a t  the left were reserved for geographic identification. And an 
entirely new machine was designed for punching the cards-two new 
machines, in fact, one for the 240 spaces comprising the body of the card 
and one, designated the gang punch, since i t  punched several cards a t  
one time, for the geographic identification section. 

So far, Hollerith was working as an independent inventor, with no 
commitment from the census authorities for the use of his invention, 
except for such informal understandings as might have grown out of his 
close association with Dr. Billings, referred to above. It is obvious, 
however, that he had clearly in mind the requirements for the tabulation 
of the population census. 

The 1889 test.-In compliance with a suggestion made by the Secre- 
tary of the Interior in 1889, the Superintendent of the Census, Robert P. 
Porter, appointed a committee to consider the method of tabulation to 
be employed in the Eleventh (1890) Census, comprising Dr. John S. 
Billings, Henry Gannett, Geographer of the Census, and ~ a l i a m  C. 

9 T a u t i n u  Equipmsnl and A m y  Medical Statistics, by Brig. Gen. Albert G. Love, Col. Eugene L. 
Hamilton, and Ida Levin Hellman (1958). See especially chapter IV, "Development and Description 
of Electrical Accounting Machines," pp. 36-51. This chapter is based largely on Hollerith's article in 
the School of Mines Qwrierly and Martin's article in the Elcdrieol Engineer, both referred to below, but 
presents specific dates from the records of the Surgeon General's O5ce. 
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Hunt, later Chief of the Population Division. The two rnethods a t  first 
considered were the Hollerith system and the chip system, proposed by 
Charles F. Pidgin. Mr. Hunt presently resigned from the committee 
(his place being taken by L. M. E. Oooke) in order to present, inde- 
pendently, a card or slip system, somewhat different from Pidgin's chip 
system-presumably simpler, and depending more heavily on the skill 
of the clerks doing the work. 

The report of the committee, dated November 30, 1889, describes the 
test as follows: 

To teat these various methods, four enumeration districts in the city of St. Louis, 
selected from the re-enumeration of 1880, were selected. These districts contained 
10,491 inhabitants. The conteatant was required (a) to transfer the information from 
the schedules to cards or chips; (b) to tabulate this information in the form of a table 
for the purpose of testing the rapidiiy of the methods; and (c) to tabulate it in the form 
of extended tables, for the purpose of testing the capacity of the methods. 

A copy of the headings proposed for the test table was enclosed with 
the report. This table listed 90 separate items, or more than twice the 
number of counters on the Hollerith machine and was thus far beyond 
the capacity of the machine for a single run of the cards; and the time 
recorded for the tabulation in the test, 5 hours and 28 minutes, was 
barely enough for one run of the cards through the tabulating machine. 
In fact, the proposed table was beyond the capacity of even the 60- 
counter machines used in 1910 or 1920, without sorting and the resulting 
multiple readings. It may be assumed, then, that the table actually 
used in the test (possibly approximating in difficulty the first count of 
1890 outlined below, which approaches the maximum capacity of the 
machine) covered only a part of the 90 itema listed-the remainder 
being reserved, perhaps, for section (c), the capacity to produce "ex- 
tended" tables. But the committee expressed itself satisfied that the 
Hollerith equipment should be recommended, without waiting even for 
the final completion of the "rapidityJ1 test of the chip system-the 
Hollerith method being obviously so far ahead. 

Both the Hunt and the Pidgin systems had one fundamental step in 
common with the Hollerith system, in that they required the transcrip- 
tion of the required data to cards, one for each person-in the form of 
written symbols (or color codes) on the one hand and of holes punched in 
designated positions on the cards, on the other. The written cards were 
then to be sorted into significant groups and counted, while from the 
punched cards the Hollerith machine counted the required items from 
the cards as they went through, without presorting. 

Looking back on this test, one wonders why the 1880 tally system was 
not entered in this competition; for it seems likely that, for a single 
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tabulation no more complicated than the first count of 1890, the tally 
system might have won out.' 

This does not mean that the card systems represented a step back- 
ward, but rather that their tremendous advantages are not manifest in 
a single tabulation, but consist rather in the fact that, once the data are 
on sortable cards, including the basic classifications like color, sex, or 
age which are used time after time in combination with other char- 
acteristics, the cards may be sorted into these classes and counted time 
after time in combination with first one and then another of the minor 
items, without further reference to the original schedules. 

An additional point to be considered in comparing any of the card 
methods with tallying, is that the more mechanical methods are far less 
exacting than the work of tallying and can be carried out with a lower 
grade of clerical help. 

The punched card system offers an additional advantage in that the 
machine counts four or five or six different items, in any desired com- 
bination, a t  one handling, rather than only one item (or two). And for 
sorting the cards, the punched cards, even if sorted by "hand," offer a 
great advantage in that large packs of cards carrying the same punched 
designation can be identified by sighting through, or by the use of the 
sorting needle; and smaller groups can readily be separated out without 
handling or visually identifying individual cards. 

The records of the test described above were as follows: 

I t  may be noted that even in the transcription the Hollerith system 
was far ahead of its rivals; that is, the time required for punching the 
Hollerith cards was far less than the time required for transcription of 

1 This statement in supported by a limited experiment, hut one that  aeems amply to  justify the general 
ataternent just made. The writer, with less than an hour's experience in tallying, tallied 277 peraona 
(fmm 1950 schedules, which are much less conveniently arranged for tallying than those of 1880) for 
byear  age gmups by color, sex, and nativity, together with marital status by age, and oounted the  
tallies, in 45 minutes. This tally was considered practically equal to the first machine count of 1890, 
and perhaps to the table actually produced in the test. At  the same rate, the 10,941 penana of the  
1880 test would have been tallied in about 30 hours, or less than one-half the Hollerith record, and 
tally clerks with even a few days of experience would have made a much better record. Or, even 
granting that  the test table might have required two consecutive tallies, the time would still have been a 
bit less than the machine time. 

Method 

Hollerith, punched cards. ...... 
Pidgin, "chips". .............. 
Hunt, slips.. ................. 

Time required 

To transcribe Total 

Hrr. 
72 

110 
144 

To tabulate 

Hm. 
77 

165 
199 

Min. 
27 
66 
26 

Hm. 
5 

44 
55 

Min. 
55 
37 
47 

Min. 
28 
41 
22 
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the same data to handwritten cards. But the greatest advantage was in 
the tabulation, for which the Hollerith system required only about 
one-tenth (or one-eighth) of the time of the competing methods. This 
resulted partly from the fact that the Hollerith system required far less 
sorting of the cards (practically none, except possibly a sort by sex, 
which may have been made as a part of the punching operation), and 
partly from the fact that several counts were made from one physical 
handling of the cards. 

The problem of geographic consolidation.-If one attempts to analyze 
the whole process required to assemble the data reported by individuals 
on schedules representing very small areas, into tables for cities, States, 
and national totals, it becomes evident that a large part of the task is 
that involved in consolidating the tabulations for small areas into 
successively larger areas. And with tally sheets or with handwritten 
cards to be counted by hand, all detail that is to be presented for the 
very largest areas must be tabulated for the smallest (ED'S) and 
laboriously added, step by step, in a series of geographic consolidation 
sheets. 

With the punched cards, however, the cards can be (and are) con- 
solidated into large geographic groups (packs) for the more complicated 
tabulations. This is one of the manifest advantages of the punched card 
system-in addition to the easier sorting (even before the sorting ma- 
chine) and the multiple counting. After 40 years (in 1930), there came 
the summary card for consolidation purposes; though for some various 
reasons its general adoption was delayed for yet another 10 years. But 
that, as Kipling would say, is another story. 

Details of the 1890 System 

The keyboard (pantograph) punch.-The development of a satis- 
factory method for punching the cards apparently came a little later 

~ ~ U R E  12.-Hollerith's keyboard (pantograph) punch 
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than the development of the machine for counting or tabulating the 
cards; for in an article written by Hollerith and published in 1889 ' 
appears the suggestion "The holes may be punched with any ordinary 
ticket punch, cutting a round hole J/is of an inch in diameter." And the 
early cards used for tabulating vital statistics, as noted above and 
illustrated in figure 10, were arranged with rows of holes along the 
edges for convenience in the use of such a punch. 

Well before the work on the 1890 census began, however, Hollerith 
had developed a much more efficient punch, called, first, the keyboard 
punch, because an important feature of it was an enlarged keyboard 
diagram of the card to be punched, which indicated to the operator 
exactly the position of the hole to be punched. Later (it was still in use 
as late as 1920) this machine was more often referred to as the panto- 
graph punch, by reason of the pantograph principle employed in its 
operation. This punch is illustrated in figure 12, with the keyboard in 
detail in figure 13. 

FIGURE 13.4ymbols on "keyboard" of punch 

The gang punch.-The geographic area represented by the cards was 
indicated by a series of code numbers punched in the first four columns 
of the card through the use of a rather simple machine termed a gang 
punch. (See illustration, figure 14.) This machine was operated by 

FIGURE 14.--Gang punch 

4 "An Electric Tabulating System." School o j  Miner Quarbrly (Columbia), Vol. 10, No. 3. April 1889 
p. 245. 
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hand, or sometimes by a foot lever. For a given enumeration district 
the cutters were set to represent the proper code number; then the cards 
were taken, four a t  a time, inserted in the machine, and the lever 
depressed. And so on until the E D  was completed. (This hand- 
operated machine was used until around 1928.) 

The geographic codes were so arranged that certain parts of the area 
on the card indicated the State, other parts the county and major city, 
and still others the ED'S (enumeration districts) and other county 
subdivisions. Thus, as the tabulation areas increased in size, from one 
run to another, successive parts of the gang punch code could be left 
out of consideration. 

The punching operation.-The operation of the pantograph punch, 
as i t  was used in the Census Office in 1890, was described by T. C. 
Martin, a contemporary observer, as follows (quotation slightly con- 
densed and figures renumbered) : 

In order to transfer the ~articulars as to each individual from the 13,000,000 sched- 
ules, Mr. Hollerith devised the machine shown in figure 12, known as the "keyboard 
punch." I t  is about the size of a typewriter tray, having in front a perforated punch- 
board of celluloid, translated in figure 13. Over this keyboard swings freely a sharp 
index finger, whose movement, after the manner of a pantograph, is repeated a t  the 
rear by a punch. The inovement of the punch is limited between two guides upon 
which are placed thin manila cards 694 inches long by 3% inches high, with the lower 
corner slightly clipped. The keyboard, as will be observed, has twelve rows of twenty 
holes, and each hole has its distinctive lettering or number that corresponds to the 
inquiry and answer respecting every person. Hence when the index finger is pressed 
down into any one of these holes, the punch a t  the back says "ditto" by stamping out 
a hole in the manila card. At firat glance, perhaps, the keyboard looks complicated, 
but it is scientifically grouped, and, as the writer can testify, i t  is very readily learned. 
For such inquiries as indicate one of a very few possible classes, sex, for example, the 
a l m e r  is simply "male" or "female," or "M" and "F." So, too, in regard to conjugal 
relationships, where the answer would be either single, married, widowed or divorced, 
and one punch suffices for each of these conditions. These holes may easily be found 
in "Dv," "Wd," "Mr," or "CY," the last of which means that the pereon was mar- 
ried during the Census Year. Where, however, the answers would cover a wider range 
of classification, as in age, running from 1 to 100, recourse is had to a combination of 
two holes, the first indicating a group, as from 25 to 29 years, while the second hole 
designates the single year in that group. Up in the left-hand corner are double letters 
that bear upon the status of combatants in the Civil War, while down in the lower 
right-hand corner are other double letters that  tell one's place of birth and the place 
of birth one one's forebears. 

To assist the clerks in memorizing the keyboard for punching, classification lists 
were used. Thus, "Ka," standing for Germany, stands also for many divisions of the 
German Empire that  a clerk without some such guide might be inclined to hand over 
again to France, Austria or Denmark. As regards the United States, each Common- 
wealth is designated by two letters, the first capital letter being the group, such as 
North Atlantic, while the small letter is the particular State. Thus, Georgia is "Bb," 
whiie Connecticut is "Ag." Now to get the run of these combinations is not difficult 
when once you have started. The larger percentage of all the population of any State 
is born within its borders, for which the hole marked "St" is provided, or else it is from 
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two or three S t a h  near by. It follows, therefore, that, after all, the symbola "come 
eaay" with each lot of schedules. The same remark holda true with regard to occupa- 
tions. A clerk punching the card for an agricultural district haa but few symbol8 to 
bother about. In many a New England town "cotton mill operative" will fit most 
casee. Down the Wyoming Valley of Penneylvania, coal miners will be apt to pre- 
dominate; while out in California, fruit growers will be numerou. It will thua be wen 
that  them innocent combinations, which a leading New York newspaper hss epitheted 
aa "refinements of torture," are no more burdemome on the memory than the details 
of a typewriter keyboard. 

That the work of punching became aa easy aa any other tesk requiring ordinary in- 
telligence is shown in the fact that the entimated average of 500 cards per day per clerk 
m l v e d  itself very soon into an actual average of 700. It is dated that  some of the 
more expert punchers, working from 9 a.m. to 4 p.m., have done 1,100 cards, with an 
aggregate of 18,700 holes, each card having 17 holes in it  that  relate specifically to the 
individual whose life hietory is thus condensed. 

After the cards leave the punching clerks, they are kept in their enumeration dis- 
tricts, and they have now to be further punched to show the exact locality they belong 
to. For this purpose the space of about one inch acrom the left-hand end of the card 
was left blank, no portion to the left of a fictitiou line being punched on the keyboard 
punch. This space is further divided by imaginary lines into 48 squares, in the com- 
binations of which every enumeration dietrict can be recorded, and it  k perforated by 
means of the "gang punch," shown in figure 14. The combination for any given 
enumeration district in arranged in this, and then all the cards of that  dietrict are p a d  
through. From three to six carda can be punched a t  a time, hence the name. When 
this is done, the carda are completed, aa shown in figure 15, which is a facsimile, 
reduced in size, of the card for the head of a family in Chicago. 

So familiar do the zlerks become with the position of the holes in these carda, they 
can read them off a t  a glance. As a means of verifying, however, a "reading board1' is 
provided, the same size as the card, and having also each of the 240 abbreviations in a 
quarter-inch space, so that when a perforated card is put on this templet the 
abbreviation will show wherever a hole haa been punched.' 

a  
a  a 

a a 
• a. • a  4 . 

a  
a  a  

12 
a . "  . a  

a  a  
a  a  . 

FIGURE 16.--Complete card as punched for 1890 

IT. C. Martin, "Coun* s Nation by Electricity," Elcdricd Engrngrmc+, November 11. 1891, 
pp. 523-524. 
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The 1890 punch cards, as indicated by figure 15, were completely 
blank except for an identification number running down the right end; 
but they had the lower right corner clipped, to make i t  possible to keep 
the cards in proper position. The printed form of the reading board, 
however, which is shown in figure 16, represents the way the card would 
have been printed if it had been printed. Note that the fields (groups 
of punch positions) on this card run across the top of the card, six 
positions deep, and then back across the bottom, following somewhat 
the pattern of the Surgeon General's card, illustrated in figure 11. 

FIGURE 16.--Content of 1890 card (from reading board) 

The Tabulating Machine in Detail 

The tabulating equipment, as i t  was set up for operation, with the 
supplementary sorting box, is illustrated in figure 17.6 The tabulating 
machine itself comprised two parts, the press or circuit-closing device, 
shown in figures 18 and 19, and the counters, shown in detail in figure 20. 
The press consisted of a hard rubber bed plate, as shown in section in 
figure 19, provided with guides or stops against which the punched cards 
were placed, so that the punch positions would come always in exactly 
the same relation with the rest of the machinery. This hard rubber 
plate contained holes or cups corresponding in number and position with 
the 288 quarter-inch squares into which the card was divided for 
punching. From inside the bottom of each cup a wire extended to a 
binding post on the back of the supporting framework (see figure 21). 
Each cup was partly filled with mercury, to facilitate electrical connec- 
tion, through its wire, with its individual binding post. Above the hard 
rubber base plate was a reciprocating pin box, provided with projecting, 
spring-actuated pins, spaced exactly over the centers of the mercury 
cups. This device with its series of pins was electrically connected as a 

a An actual machine, of the type used in 1890 and 1900. ia on exhibit in the Smithsonian Institution. 
in Washington, D. C. 
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FIGURE 17.-Hollerith electric tabulating machine, with eorting box 

I L ' . ,  . ;. 

FIGURE 18.-Perspective of circuitrclosing press 
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unit, and, a t  the time of operation, grounded. The construction and 
arrangement of these pins is shown in figure 19. For actual operation, 
however, pins were provided only for that part of the card to be used in 
a specific tabulation. 

When a card was placed in proper position, against the stops, each 
punched hole in the card would be exactly over one of the mercury cups; 
and when the pin box was brought down, most of the pins would be 
pressed back against their springs, but where the holes appeared in the 
card, the pins would go through, into the mercury, and thus come into 
electrical connection with the binding posts on the back of the machine. 

The covnters were arranged in a suitable frame, as shown in figure 17 
or figure 20. The face of each counter was 3 inches square and was 
provided with a dial divided into 100 parts, and with 2 hands, one for 
counting units, and the other for hundreds. The counter consisted 

FIGURE 19.-Detail of circuit-closing press 

essentially of an electromagnet, the armature of which was so arranged 
that each time it was attracted by the closing of the circuit it turned the 
units pointer enough to register one unit. A carrying device within the 
counter advanced the hundreds pointer one space each time the units 
counter made a complete revolution; thus each counter had the capacity 
of registering up to 10,000. When a single pack of cards numbered 
more than 10,000, a reading was taken at  about the time the total 
counter reached this limit and completely recorded as a partial figure; 
these partial counts were then combined to provide the required data. 
The counters were so arranged as to be easily removable from the frame 
and interchangeable; merely placing the counter in the frame made all 
the necessary electrical connections. The counters could readily be 
reset to zero, though they had to be reset one by one. 
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F'IQURE 20.-Dial board, with detached countere 

 ham^ 21.-Back of tabulating machine, showing binding p a t e  
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One pole of each counter socket was connected with the common or 
"groundJJ conductor, while the other pole waa connected with one of the 
binding posts representing the mercury cups; thus, when the needle 
made contact with the mercury in a specified cup, the circuit was 
completed and the counter advanced. 

There was one additional safety feature, however. In addition to the 
counting pins in the pin box, there was an extra pin with its mercury 
cup having mercury a t  a lower level than the rest, so that i t  made 
contact later than the regular pins. This pin and its mercury cup,were 
set into the ground circuit, so that no current could flow until this pin 
had made its contact. This was to avoid the sparking that might take 
place if the pins actually completed their circuits, one by one, thus 
limiting the trouble from this source to this single pin. Later a platinum 
contact device was substituted for this extra pin and cup. 

In order to avoid false counts, or the skipping of a card which was 
incorrectly punched, the circuits were arranged to ring a bell each time 
a card was registered on a counter; and the cards which refused to count, 
and thus did not ring the bell, were laid aside for investigation and 
correction. 

Wiring the tabulating machine.-The process of setting up the Hol- 
lerith tabulating machine for a specific run was a rather laborious and 
time-consuming task, since the wires from the several mercury cups in 
the press to the proper counters had to be soldered, individually-ome- 
thing which required highly trained and expert mechanics, since the 
wires were very small and the connections exacting. 

Some of the connections which needed to be changed from time to 
time during a given "runJJ were made through the use of little cables 
plugged into one or another of a series of sockets in the head of the press. 
For example, the control pins for a given ED, which prevented the 
running through of a card from another ED, were changed by the 
operator, as she went from one ED to the next. And where it was 
arranged that certain cards should reject, for some temporary purpose (as 
for the recording of some very infrequent item or classification) there 
was a switch through the use of which the card could be replaced in the 
machine and counted. 

The sorting box.-In addition to the counting device which con- 
stituted the main part of this equipment, there was a supplementary 
sorting box, shown at  the right in figure 17 and in detail in figure 22, 
through the use of which the cards could be sorted into such groups as 
might be needed for later tabulations. This consisted of a box divided 
into compartments, each one of which was closed by a hinged lid. Each 
lid, as shown in figure 22, was held closed against the tension of a spring, 
by a catch in the armature of the electromagnet in front of the box. 
When the circuit was closed through this magnet, the armature was 
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depressed, thus releasing the lid, which was opened by the spring and 
remained open until the operator, after placing the card in the box, 
closed the lid by a stroke of her hand. The sorting box compartments 
could be wired either to sort the cards in accordance with some of the 
items being tabulated (there were fewer compartments in the sorting 
box than there were counters on the dial board), or for other groups that 
might be desired, including groups that required for their identification 
the use of two or more columns. The sorting box was even used for 
sorting alone, though it was designed primarily as a supplement to 
tabulation. 

F I Q ~ E  22.Sorting box, showing release magnets and card pockets 

Operation of the tabulating machine.-For comment on the operation 
of the tabulating machine we may again quote from Mr. Martin's 
article: 

If it is desired to know in a given enumeration district, or all of them, the number of 
males and females, white and colored, single, married, widowed, etc., the binding posts 
of the switchboard corresponding with these items are connected with the binding posts 
of the dials on which the items are to be counted. If it is also desired to assort the 
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carda according to age group, for example, the binding poets of the switchboard repre- 
senting such group are connected with the clips into which the sorting box plug fib. 
The circuits being thua prepared, when a card is placed in position in the press and the 
handle of the pin box is depressed by the operator, so that the circuit is cloeed through 
each hole in the card, not only will the registration be effected on the counting dials, 
but the sorting box that has been selected for a given age group will be opened. The 
operator relessea the handle, removes the card deftly from the preaa, deposits it in the 
open sorting compartment with her right hand and pat# the lid down again, at  the aame 
time bringing another card into position under the preee with her left hand. It is done 
much more quickly than it is described. When all the cards in any district have thw 
gone through the preaa, the record on the dials will show the number of males, females, 
white, colored, etc., while the car& will have been seaorted into age groupe.7 

Next, the readings on the several dials were copied to result slips so 
arranged that the figures could be conveniently summarized and 
cross-added, in accordance with the requirements of the tables to be 
published. And all the counters were set back to zero. Note the num- 
ber of hand operations to be performed: (1) Put card in press, with left 
hand; (2) depress head; (3) take card out, with right hand, and place on 
stack or place it in open pocket of sorting box and close box; (4) at  the 
same time, place a new card in the press with the left hand; (5) listen 
continuously for bell; (6) copy figures from dials, on completion of ED 
or other area; (7) reset all dials, one by one. 

Relays.-But the machine was capable of doing much more than to 
make a count of simple items like color or sex or marital status. The 
statistician needs to know, not only how many white persons there are 
in a given area but dso how many of these are male or female, and how 
many of the white males are native or foreign born, etc. These com- 
binations of characteristics were supplied by the Hollerith tabulator 
through the use of relays, so arranged that the circuit had to go through 
two or three or more different holes in the individual's card in order to 
actuate the specified counter. For these combination counts the machine 
was provided with relays, one type of which is shown in figure 23. 

These were arranged somewhat as illustrated in figure 24, taken from 
Patent No. 395,781. This diagram traces the two independent electrical 
circuits required-the relay circuit, in dotted lines, and the counting 

T. C. Martin, op. cit., p. 528. 
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circuit in solid lines. The relay circuit operates first, closing all the 
relays concerned in the given combination; then, the instant the last 
relay is closed, the counting impulse goes through and registers the 
count. Thus, to register a foreign-born white female, the current from 
the position representing "white" closes the first relay; that from the 
position representing "foreign born" closes the second relay; and that 
from the position representing "female" closes the third (it actually 
closes all three "female" relays), thus completing the circuit, ready for 
the counting impulse. Or one layer of relays might be omitted, for 
example, the white and colored. In this case the counting current 
would be wired through the white and colored contact pins and the 
remainder of the relays to the proper counter. In such a setup the actual 
counters would replace the lowest row of relays shown in the diagram; 
and there would be only two relays in the counting circuit for colored 
and six in that for white. 

RQURE 24.-Relay circuit (dotted linea) and counting circuit (solid linea) 

Even the counting of an apparently simple item like age required the 
use of relays, since age was represented on the 1890 card by holes 
punched in two positions, one representing the byear group and another 
the units position within the group. Thus, the units position operated 
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a relay while the &year group position completed the circuit to the 
proper single-year counter. The card was planned in this fsshion rather 
than with one position for tens and one for units (in spite of the fact 
that this made the punching much more difficult), in order to simplify 
the wiring required for tabulations by 5-year age groups, which were far 
more frequently called for than 10-year groups. Further, this pattern 
required only 5 relays for single years, rather than 10. 

There seemed to be no absolute limit on the number of consecutive 
relays that might be set up in a tabulation scheme, though the larger the 
number of relays the greater the possibility of "difficulty" in the 
operation of the machine. Further, there were only 40 counters on the 
dial board, so that there was seldom any need for more than three, or 
possibly four, relays in a circuit. Further cross-classifications were 
obtained by sorting the cards for some of the characteristics in the 
combination and running them sort group by sort group, for the 
remaining elements on the classification. (See fourth count, p. 75.) 

Controls.-In addition to the making of counts, both simple and in 
combination, the tabulating machine provided certain controls or 
verifications, as the cards went through. For example, the cards for 
each ED were identified by certain combinations of holes punched in 
the first four columns of the card. When a given E D  was to be tabulated, 
the wiring was so arranged through movable plug-in cables that the 
current, before it could get through and actuate the counter (and ring 
the bell), had to go through the contacts established through the holes 
which represented the "code" for this ED. Thus, if a card for another 
ED had by accident gotten into the pack being tabulated, the current 
could not get through-and the silence of the bell gave notice that 
something was wrong. This was a verification of the geographic area 
which the tabulation was to represent. 

Likewise a control could be set for any of the sort groups. For 
example, with the control set for male, any card representing a female 
would refuse to tabulate; and the same way with white or colored, etc. 

Other verifications or consistency checks could be made in the same 
fashion: For example, in a tabulation of gainful workers by occupation, 
the machine could be wired to reject any card representing a person 
under 10 years of age. In 1900 and in later censuses, a machine was 
wired for a number of these consistency checks and the first run of the 
cards was designated the "verification run"; but i t  is not certain to 
what extent this possibility of machine verification was used in 1890. 

Production records.-With respect to the speed with which the cards 
went through the tabulating machines, still another quotation from Mr. 
Martin's article is offered, again somewhat condensed : 

h a few figures were given from the records made with the punching machines, it 
may be worth while, in paming, to cite wme that relate to the tabulation work. It wsa 



66 PUNCH CARD TABULATION 

stated that a t  the time of the writer's visit to the Cemua Office, 81 clerks had handled 
666,346 cards that day, an average of 6,686 each. The "roll of honor," comprising the 
best individual daily records of successive weeks, ranges from 9,230 (with 4 readings) 
up to 13,356 (with 9 readings), with the highest individual record for a single day 
standing a t  19,071 (with 9 readings).' 

At later dates in the 1890 census period somewhat higher rates of 
production were attained, as the machine operators became more 
expert, averages ranging around 7,000 or 8,000 per day, and even higher 
for runs requiring few readings in proportion to the number of cards 
tabulated. 

In later censuses (1900 and 1910) considerably better records were 
made with machines substantially the same as those used in 1890-and 
records up to 15,000 or more per dayQ with an improved type which 
required the operator simply to push a button in place of pulling down 
the handle of the press. 

8 T. C. Martin, op. cit.. p. 528. 
a E. Dana Durand, "Tabulation by Mechanical MesnbTheir Advantage8 and Didvsntages." in 

Transoctwnd of the 16th I n l ~ w n a l  Con~less of Ry&s and Demography, Vol. V I ,  1912, p. 84. 



Chapter IV. THE 1890 CENSUS OF POPULATION 

The 1890 schedule.-The schedule used for the census of population 
in 1890 differed radically from that used either in earlier censuses or in 
subsequent enumerations, in that a separate sheet was provided for each 
family or household. This schedule occupied a sheet 10% by 15 inches, 
with the questions arranged in the stub and a wide column provided for 
the entries for each individual. There were five columns on the face 
of the schedule, as shown in reduced form in figure 25, and five more on 
the reverse with provisions for using an additional sheet for any family 
with more than 10 members. In the heading of each sheet were several 
summary items, entered by the enumerator, including the number of 
families in the dwelling, the number of persons in the dwelling, and the 
number of persons in the family.' At the bottom of the second page 
were additional questions on tenure of home or farm, with mortgage 
status for owned homes or farms. 

Punching the 1890 card.-The cards used in the 1890 census, as 
already indicated, were completely blank, except for the serial number 
printed vertically a t  the right-hand end. The location of the various 
fields was shown, however, on the reading board, which was printed 
exactly as the card would have been printed if i t  had been printed. 
Reference will be made, therefore, to the fields as shown on the reading 
board (see figure 16) as if they were identified on the cards that were 
being punched. Actually, they were identified, for the puncher, on the 
"keyboard" of the punching machine. 

The first four columns of the card, divided in the illustration into six 
"fields" of two lines each, were to be punched on the gang punch, to 
indicate the geographic area to which the cards belonged. The remain- 
der of the card was divided into "fields" corresponding roughly to the 
questions on the schedule, and arranged, first in a series across the upper 
part of the card, from left to right, then across the lower part of the card 
running from right to left--so that the card was punched across the top 
from left to right, then back, across the lower half, from right to left and 
finally up the left end. The cards were serially numbered and specific 
numbered cards were assigned to each ED-just cards enough for the 
population of the ED as shown in the preliminary count. Detailed 
instructions for the card puncher were substantially as follows: 

1 The 1890 uchedule ia reproduced in full in the firat volume of the 1890 reports, Elmenth Cenuua of the 
UnW States, 1800, Vol. I. Population. Pt. I, pp. cciv-ccv. 
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Write in the schedule heading a t  the left of "Inquiries," the number 
of the first card punched from the schedule. This is for the person 
represented by the first column of entries; the next card will be for the 
person in column 2, etc. The card number for any other person will 
be a number greater by one-leas-than-the-column-number. Thus, if 
the first card is No. 324, the card for the person represented by column 
5 will be No. 328. 

To check a card back to the schedule entries, one must find the 
schedule with initial number next lower than the card number; subtract 
this number from the given card number and count forward in the 
columns one less than this difference. For example, given card No. 788. 
You find a schedule with the initial number 784, or 4 leas than your 
given number. This is the number for the first column on the schedule. 
To find the column for 788, count forward 4 columns, or to column 5. 
Or directly, add one to the difference, and consider that the column 
corresponding to your card. 

In the first field on the card (see figure 16) punch the reply to schedule 
question 2, identifying Civil War veterans and their widows; 

In the second field, punch the answer to question 3, identifying Head 
of family, his Wife, related Members, and Others; 

In the third, very irregularly shaped field, punch color or race, as 
returned under question 4; 

In the fourth, 2-position, field, cut in under the third field, punch sex, 
as reported under question 5; 

In  the fifth and sixth fields, punch the age reported under question 6, 
as follows: In the large field, punch the 5-year period in which the 
reported age falls, and in the small inset field punch the unit within the 
5-year period; thus, for age 24, punch 20 in the first field, and 4 in the 
second; or for age 37, punch 35 in the first field and 2 in the second. For 
age reported in months, punch "Mo" in first field, then in the second, 
punch "0" for 0/12, "1" for 1/12 or 2/12, "2" for 3/12 to 5/12, "4" for 
6/12 to 8/12, and "5" for 9/12 to  11/12. 

In  the 7th field punch conjugal status, as reported under questions 7 
and 8, punching "CY" for persons married within the census year. 

In  the 8th field punch the number of children born, and in the 9th 
field the number living, as reported under question 9. For numbers 
under 6, punch simply the number in the upper part of the field; for 
larger numbers punch 5, 10, or 15, and an additional number in the 
bottom section of the field to make up the figure (thus, for 8, punch 5 
and 3); and in the same manner make up totals beyond 10 and 15. For 
schedules with no reply leave these fields blank.2 

Query: There must have been wme instruction for casas with children born reported under question 
9 and no report on number living. But mince no tabulation wan made from thin section of the card, 
there in no b d  for reconstructing these instructions. 
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In fields 10 and 11, punch code symbols for place of birth--one series 
for States and another for foreign countries, thus: "Ag" for Con- 
necticut or "KaJJ for Germany. (A code list was supplied.) 

In  fields 12 and 13, going back along the bottom of the card, punch 
the country of birth of father and mother, as reported under questions 
11 and 12. Note that these fields call for abbreviations for a selected 
list of countries, rather than for code symbols as in the preceding field. 

In the 14th field punch number of years in the United States as 
reported under question 13; punch numbers under 6 as given; for years 
from 6 to 9, punch 6; for 10 to 14, punch 10, and for 15 or more, punch 
15. Punch "Un" for foreign born with no report on years in United 
States. For native persons, leave this field blank. 

In the little square field 15, punch citizenship for the foreign born. 
For native persons, leave this field blank. 

In fields 16 and 17, punch occupation according to code symbols 
entered on the schedule under question 16, each code symbol com- 
prising one capital letter and one lowercase. For a person with no 
occupation returned, punch "NG," for "nongainful." 

In field 18 punch the number of months unemployed, as reported 
under question 17, except for a person punched NG in the occupation 
field leave this field blank. 

In field 19 punch the number of months attending school, if any are 
reported; if not, then punch the replies to questions 18 and 19, as 
follows: for Yes-Yes, punch OK; for Yes-No, punch W-able to read 
but not to write; for No-No punch R-able neither to read nor to 
write. Punch R also for a person alleged to be able to write but not to 
read, with return No-Yes. If there is no entry whatsoever, punch OK. 

In field 20, just above field 19, punch the replies to question 21, as 
follows: Answer Yes, punch En; Other language written in, if language 
of father (see question 11) punch Ft ;  etc. (Actually, to punch En for 
Yes, and Ot for all other cases would give all that was ever tabulated 
from this question.) 

Field 21 is to be punched from questions 26-29, on the back of the 
schedule, for the head of the family only. (For nonhead persons, punch 
X.) Punch Fh for farm hired; Ff for farm owned free; Fm for farm 
owned mortgaged; and Hh, Hf, and Hm for homes in like status. 

Advance editing.-Some editing was doubtless done on the 1890 
schedules before they went to the punching clerks-probably about the 
same as in 1920. Certainly codes had to be supplied for occupations, or 
a t  least for all occupations except possibly a small number of occupations 
dominant in a given area, which the punching clerks might be expected 
to memorize. And some obvious omissions or inconsistencies may also 
have been taken care of in a preliminary checking over of the schedules. 
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The initial count of population and families.-The first count of the 
population returned in the 1890 census, termed by Superintendent 
Porter the "roughJ' count, was made through the use of s special setup 
of the Hollerith dial board in which the "press" was replaced by a small 
keyboard comprising two rows of keys, the first row numbered from 1 to 
10, the second from 11 to 20, as shown in figure 26. This arrangement 
provided a count of families classified according to the number of persons 
in the family. The numbers of families in each group (1-person families, 
2-person families, etc.) were recorded on two rows of counters on the 
standard dial board, with an additional counter in the row below which 
recorded the total number of families in the area, against which the sum 
of the several groups was checked. The total population of each was 
then obtained by multiplying the number of families in each group by 
the number of persons per family in that group. 

FIGURE 26.-Tabulating machine as adapted for family count 

The operation of this device was simple, since each sheet of the 
schedule (except for an occasional overrun for a family of more than 10) 
represented a family and the number of persons in this family had been 
entered by the enumerator in a space in the heading of the schedule. 
(See figure 25.) All the operator had to do was to note this figure and 
press the corresponding key. It was noted in a contemporary article,' 
already referred to, that some operators handled in a single day schedules 
representing as many as 50,000 persons (9,200 families); and that the 

' T. C. Martin, op. cit., p. 522. 
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entire census (comprising 12,690,151 families) was counted in a period 
of little more than 6 weeks. At any rate, the count was completed in 
time for a preliminary announcement of the population of the country 
on October 28, 1890. 

This was followed by a similar count of dwellings classified by number 
of persons living in the dwelling. This count, again made direct from 
the schedules, was considerably more difficult than the first, since, for 
every dwelling containing more than one family, there were two or more 
schedule sheets, with the count of persons in the dwelling recorded only 
on the first of these sheets. The population totals obtained from this 
count were compared with the results of the first "rough" count, the 
differences reconciled, and the final population figures certified for use 
in Congressional apportionment on November 26, 1890. 

For the larger cities (those over 100,000) there was an additional 
count of dwellings classified according to the number of families in the 
dwelling. This may have been done through a third handling of the 
schedules for these areas; but a classification of dwellings by number 
of families as well as by number of persons could readily have been 
obtained, with a single handling of the schedules, by adding, for these 
city areas, a third row of keys a t  the top of the little keyboard, with 
figures from 1 to 10, and another row of counters on the dial board, to  
record the count of dwellings by number of families in the dwelling. 
This new row of counters would then represent the dwellings grouped in 
accordance with the number of families in each, while the two lower 
rows of counters recorded, independently, dwellings grouped by number 
of persons in each. For this combination, of course, the operator would 
have to depress two keys, one for families and one for persons. 

Two other partial counts were made direct from the schedules: A 
"special tally" by color, for the southern States, and a "special count" 
according to race, for the State of California.' 

This outline of the details of the counts made before the cards were 
punched is based in part on the rather journalistic description presented 
in Mr. Martin's article, supported by brief statements in official reports 
and especially by an examination of the data on dwellings and families 
actually published in Volume I, Part I, of the 1890 Census  report^.^ 

The 1890 machine counts--general pattern.-In the following pages 
are presented a detailed outline of the first machine count of 1890, less 
detailed outlines of the next four counts, and a general description of the 
sixth and seventh counts. These outlines are to some extent "recon- 

4 See a statement by William C. Hunt, in charge of population statistics, published in Ssnats Docu- 
msnf 80, 52d Cong., 1st mm. (18921, p. 13. 

'The illustration shown in figure 26 is taken from the ScicnliAc American for August 30, 1890. The 
printed statement accompanying this illustration corroborates the details presented above, except that 
it erroneously assumen that the total counter counted permns rather than families. 
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strutted," in the same fashion as the 1880 tally sheets presented above, 
though with much more foundation in current official statement." 

In the reports of the 1890 census rather more stress was placed on 
figures for total native population and total foreign born than in more 
recent decades-when the most widely used summary figure for the 
foreign element in our population has been the foreign-born white rather 
than the total foreign born. But even in 1890 little space was devoted 
to the foreign-born Negro or the foreign-born colored (total nonwhite, 
including Chinese, Japanese, and Indians) ; and one of the problems that 
confronted the planners of the machine tabulations was the requirement, 
in some cases, for a tabulation of the foreign-born colored solely to 
round out the data for total foreign born. 

The general classification as of native or foreign parentage, however, 
was for the most part limited to the native white p~pulation,~ with 
only a single table (or two tables, counting one by States and one for 
principal cities) for the colored. Data for these tables could have been 
obtained, for the native colored, by two additional counters on the 
state-of-birth machine (third count, machine A), supplemented by a 
special count of the small number of foreign-born colored cards rejected 
from this run. 

Tabulation areas.-One of the most important advantages of punched 
card tabulation as compared with the earlier tally system is the possi- 
bility of consolidating the cards into packs representing larger and 
larger geographic areas, thus saving literally acres of consolidation 
sheets. The 1880 tallies were without doubt made, in complete detail, 
by ED'S and then consolidated into larger areas for publication. For 
the first count of 1890, as specified below, the ED'S were assembled into 
counties, with places of 2,500 or more and wards in the larger cities kept 
separate; and no note was made of ED'S except to record the total 
number of cards by ED'S, for comparison with the earlier count of total 
population. This a t  once reduced the number of areas for which detailed 
readings were made by at  least 80 percent. 

Except for a single table (total foreign born by country of birth), all 
of the 1890 material actually published by counties was obtained from 
the first count, so that all later counts could theoretically have been 
made from the cards consolidated into much larger areas--specifically, 
with a pack for each major city and one for the balance of the State. 

Especially a detailed statement of the items tabulated, wunt by count, contained in a paper read 
by Robert P. Porter, Superintendent of 1890 Census, before the Royal Statistical Society in London, on 
December 4, 1894, and pubhhed in the Journal of ths Royal Stutiaticd Socisty, Volume 57, Part 4, 
December, 1894. This paper haa already been referred to above, in connection with the 1880 program. 
Practically the same outline of the 1880 tabulations ia given under the headins, "Form of Schedule and 
Method of Tabulation," on p. ccii in Pt. I of the 1890 Census Report on Population. 

7 Note, however. that in the detailed count by place of birth of parenb, data on parentnee in this de- 
tailed form wen, obtained for the foreign-born white as well aa for the native-though one might queb 
tion the value of data on country of birth of parentn for persona who were themaelves of foreign b i .  
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First Count-Color-Nativity by Age Groups 

Here, then,. is an outline, with detailed specifications, of the first 
machine count, which follows Mr. Porter's specifications in the matter 
of color, nativity, sex, and home tenure, but omits the additional 
classification of adult foreign-born males by naturalization status and 
ability to speak English, which his list also includes. There was no 
early publication of these data for the foreign born; similar figures, only 
for larger areas, were provided by a later count; and the first-count 
machine was loaded to capacity without these items. 

In order to obtain data for the colored classes by nativity, which were 
needed to complete the count of total native and total foreign born, the 
machine was set to reject foreign-born Negroes and Indians, and native 
Chinese and Japanese. These were counted by nativity and recorded 
on a special sheet. Then, with a switch which permitted them to count, 
they were tabulated for the items on the dial board. 

Areas, sort, and controls.-The areas represented by this count were 
counties, places of 2,500 or more, and wards of the larger cities. The  
cards were arranged by ED'S within each area. The total counters only 
(1 and 3) were read by ED'S and checked against E D  totals from 
preliminary counts, both population and families. The cards were 
sorted by sex a t  time of punching, presumably verified by sorting 
needle. The controls were set for county or city, ED, and sex. 

Counters-The items assigned to the various machine counters may 
be summarized as follows: 

counlsr 
Total number of cards.. ........................................... 1 
Detail of color (race). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Tenure of farms and homes, 6 counters plua 1 counter for nonhead persons 

(who do not enter into the count by tenure) and 1 for total families 
(LLHead~") . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

Color-nativity (4 classes) by age (6 periods). ......................... 24 
Number of counters, 40 

These counters were arranged on the dial board as  follows: 

8 Probably included age "Unknown." 

Ages by color-nativity 

(5) (6) (7) (8) (9) (10) 
NW/NP NW/NP NW/NP NW/NP NW/NP NW/NP 

0 1 4  5-17 18-20 2 1 4 4  45-plus 8 

(15) (16) (17) (18) (19) (20) 
NW/FP NW/FP NW/FP NW/FP NW/FP NW/FP 

0 1 4  5-17 18-20 2 1 4 4  45-plus 8 

(25) (26) (27) (28) (29) (30) 
FBW FBW FBW FBW FBW FBW 

0 1 4  5-17 18-20 2 1 4 4  4 5 . ~ 1 ~ ~  8 

(35) (36) (37) (38) (39) (40) 
Col. Col. Col. Col. Col. Col. 

0 1 4  5-17 18-20 21-44 45-plus 8 

Color 

(1) (2) 
Grand Black 
total 

(11) (12) 
Chi. Mulatto 

(21) (22) 
Jap. Quad- 

roon 
(31) (32) 

Ind. Octc- 
roon 

Tenure 

(3) (4) 
Total Non- 
heads heads 
(13) (14) 

Farm Home 
OF OF 
(23) (24) 

Farm Home 
OM OM 
(33) (34) 

Farm Home 
R R 
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Checking against initial count.-The total counter should be checked 
against the population shown in the initial count, ED by ED. Likewise 
the "total heads" on counter 3 should agree with the number of families 
in the preliminary count.' 

Without question there were in operation in 1890 definite rules for 
the disposition of minor differences revealed by checking. Such rules 
have been in use at  least up to 1950, though even in recent censuses, say 
1930 and 1940, they were not written down for the record. Certainly a 
rerun of the cards, or a verification of the punching of the cards, would 
not have been made to eliminate a discrepancy of one or two units. 

Use of fields on the card.-Since in only one case (tenure) did the 
card (see figure 16) provide a single punch-position for an element in this 
first tabulation, there is need for some further explanation of the various 
combinations of holes that were required to fill out the pattern outlined 
above. These explanations are presented herewith, field by field. 

Color was recorded in the second field on the card, counting across the 
top from left to right, beginning with the symbol "Jp." Each position 
was wired singly into the machine. 

The third field on the card recorded the information on age. The 
main field gave the 5-year age period, identified by the first figure; for 
example, "5" indicated age period 5-9. Unit ages within a period were 
punched in the small inset field, with figures 0 to 4, thus: "25" in main 
field, plus "2" in inset field represented age 27. The punch-positions in 
the main field operated the first series of relays in the age-relay block, 
and those in the inset field, the secondary or unit relays. 

Nativity was tabulated from the last field, counting across the top 
of the card, the field with the capital letters. This field was designed 
primarily to indicate specific place of birth; but it was also used to 
indicate nativity, that is, to separate native from foreign born, as 
follows. Nine of these symbols, the first letters in a series of 2-letter 
symbols representing the States and territories9 (plus the symbol "St," 
for State of residence), were tied together (by wires connecting their 
binding posts in the back of the tabulating machine) to represent native. 
Similarly, another group of letters, representing the first letters of the 
symbols provided for foreign countries, were tied together to represent 
foreign born. Either of these combinations operates when any one 
position in the group is punched. 

The first two fields on the bottom of the card (counting from right to 
left, here) were used in similar fashion to indicate parentage. The 
right-hand field represented birthplace of father, the second field 

9 The first letter in thie P-letter symbol indicates the division in which the State is located, and thus 
may safely be used to indicate native birth. 
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birthplace of mother. The Bpecific place-positions were here again tied 
together to d o r d  the two-way classification as native or foreign born, 
though the group for father or mother native required the combination 
of only two positions, "US" and "Un." For father or mother foreign 
all the remaining positions in each field were tied together to operate as 
a unit-that is, again, to operate if any one position in the group was 
punched. As indicated in the wiring specifications below, a person was 
classified as of native parentage only if both father and mother were 
native, and as of foreign parentage if either father or mother was of 
foreign birth. 

Wiring for the first count.-This 6rst count required in some in- 
stances the combination of up to six items of information, represented 
by the same number of punched holes in the card. These combinations 
were obtained, to state it briefly, by arranging for the passage of the 
circuit from one punch-position through relays controlled by the remain- 
ing positions. A relay is a very simple device (see figure 23) operated by 
an electromagnet which closes a circuit through which another electric 
impulse may go, either to a counter, or, if further classification is 
required, to another relay. The relays were operated by their own 
independent electric circuit and were thus closed an instant before the 
counting impulse went through (15 of them for every card, though in no 
one case were more than 5 of them used). The general relationship 
between the relay circuit and the counting circuit is indicated in figure 
24. 

The progress of the counting impulses through the various relays 
which direct them to the proper counters may be outlined as follows for 
color, nativity, parentage, and age : 

The current which comes through the hole punched "W" (white) 
goes first to a pair of relays for nativity: Nat (native) 

FB (foreign born) 
If the FB relay is closed, the current goes directly to a block of age 

relays (see detail below) and registers on one of the counters in the 
third line of age counters on the dial board (FBW, foreign born white, 
by age). Strictly, of course, the current does not "go" anywhere until 
the complete circuit is available, so that it can get all the way through 
and back to its source by way of the "ground." 

If the Nat relay is closed, however, the current is directed to  s pair 
of relays representing nativity of father: F Nat 

F FB 
If the F Nat relay is closed it goes then to a pair of relays representing 

nativity of mother: M Nat 
M FB 

If the M Nat relay is closed it goes to the first block of age relays and 
through these relays to one of the six age counters on the first line 
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of ages on the dial board (NW/NP, native white of native parentage, 
by age). Note that for classification as of native parentage, both 
parents must be native. 

If, on the other hand, the M FB relay is closed, the circuit goes 
directly to the second block of age relays and thence to one of the 
counters in the second line of age counters on the dial board (NW/FP, 
native white of foreign parentage, by age). Note that if either parent is 
foreign born the person is classified as of foreign parentage. (The group 
wss more specifically designated, in later censuses, as of "foreign or 
mixed parentage.") 

Going back to the relays for nativity of father, if the F-FB relay in 
this set is closed, the circuit, bypassing the mother-najivity relays, goes 
directly to the second block of age counters (NW/FP, native white 
of foreign parentage, by age). 

There were seven subclasses in the group generally designated 
"colored" in the 1890 reports, each having its separate position on the 
punch card. In order to get figures for native and foreign-born colored, 
the machine was wired, as lndicted above, to reject the foreign-born 
Negroes and Indians and the native Chinese and Japanese, for a 
supplementary hand count by nativity. This was accomplished by 
wiring the Negro and Indian positions through the Nat relay (so that 
the FB cards would reject) and the Chinese and Japanese cards through 
the FB relay (so that the Nat cards would reject).1° Then, through a 
switch, an alternative wiring was provided, which would permit these 
cards to tabulate through their set of age relays, as they would have 
done if this provision for rejecting had not been introduced. 

For tenure of home, no relay was required. The current went 
directly through one of the seven punch-positions in this field to its 
respective counter. Cards for persons not heads of families (and thus 
not carrying any information about tenure) were recorded on counter 4, 
in order to provide a record of all cards tabulated. 

Detail of the relays comprising the age block.-Note, first, that each 
reported age was represented on the punch card by two punches, one for 
the Byear period in which the age stands and a second punch represent- 
ing the position of the unit age within the 5-year period, thus: for age 22 
"20" was punched (representing the age period 20-24) in the main age 
field, and in the units field "2." For persons under 1 year of age, 
punched "Mo" in the main age field, the units field indicated months or 
groups of months. If any tabulation of these ages by months was made, 
however, the results were not published. 

10 Provision in made for rejectin~ and hand counting that nativity class which ia smaller; the other 
class is, of course, obtained by subtraction from the total recorded on the main result slips. 



68 PUNCH CARD TABULATION 

Some of the age groups called for by the first count were made up 
of complete byear periods, while others required certain 5-year periods 
to be "split" on the basis of the unit punches. The set of relays 
through which this was accomplished was repeated four times, one set 
for each of the four main population classes. The arrangement of the 
relays may be indicated as follows: 

PodthI puachNl Posrtionpunchai 
in main oprfidd in unit cror 

......... Age 0 (under 1). Mo 
Age 1-4. .  ............... 0 
Age 5-17.. .............. 6 

10 
16 ................................ 0,1, 2 

.............................. ............ Age 18-20.. . IS . .  3, 4 
20. ............................... 0 

Age 21-44.. ............ .20. .  .............................. 11 21 3, 4 
26 to 44 

Age 46-plus.. ........... .46 to 100 and probably Un 

As indicated in this diagrammatic presentation, for the first two age 
groups a single punch-position provides exactly the age required on the 
dial board; hence there is a single relay which, closed, directs the impulse 
to the specified counter. The third age group, 5-17, requires both the 
combination of two entire Byear periods and the addition, to count on 
the same counter, of a part of a third groupapl i t  off through the use 
of a relay (one relay closed by any one of three punch positions in the 
unit age field). 

The next age group, 18-20, likewise requires a part of age period 
15-19, split off through the use of a relay closed by either 3 ox 4 in the 
units field, plus a part of the period 20-24, split off likewise by a relay 
operated in this case, by the 0 in the unit age field. And so on. 

For the age groups not requiring split periods, the first, second, and 
sixth, the current goes directly from the first relay to the counter, by- 
passing the units relay system. 

Entries on result slip.--On the completion of the tabulation of the 
card8 for a given area the operator transcribed the readings on the 
several dials to a transcription sheet or result slip. This sheet was 
presumably arranged in form similar to that of the dial board, in order 
to make the transcription as simple and "foolproof" as possible. For 
convenience in succeeding processes, extra space may have been allowed 
for totals and subtotals and possibly for figures from other sources that 
were to be compared in checking. 

In the first count there would be two readings for each area, one for 
males and one for females. This was in addition to the noting of totals 
for each ED, or of totals as they stood at the end of each ED tabulated, 
for checking purposes. 
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Sorting box.-For this count the sorting box was set to sort by color 
and nativity, making 7 packs for each sex, as follows: 

Native white, native parentage 
Native white, foreign (or mixed) parentage 
Foreign-born white 
Negro (combining B, Mu, Oc, and Qd) 
Chinese 
Japaneee 
Indian 

Publication from first count.-The only items published by counties 
from the first count were sex, color, and nativity. These were pub- 
lkihed also for places of 2,500 or more and for the wards of the larger 
cities. The only publication of age data in the first .volume of 1890 
reports is that in the chapter on "School, Militia, and Voting Age" 
(tables 63-72, pp. 733-825). There is in this volume11 no publication 
of age by color-nativity, in detail ss tabulated-nor any later use of 
these figures, as the age tables in Volume I1 came from the fourth count. 
The earlier figures may well have been published, however, in pre- 
liminary bulletins. 

The cards might have been absolutely consolidated from ED's into 
counties and places of 2,500-plus, except for the need to check against 
the population totals for ED's, already available from the preliminary 
count. This check, however, would seem to have been essential. 

The volume of consolidation work required to cross-add the age 
figures into color-nativity totals for the county tables was considerable; 
but since all of the 1880 tallies must have been done by ED's, the census 
staff was doubtless used to voluminous consolidation sheets. (Note that 
the consolidation of the cards into larger areas for the second and later 
counts, thus saving acres of consolidation sheets, was one of the big 
advantages of the card tabulation process.) 

Second Count-Conjugal Condition 

The second count, for conjugal condition, was set up in two parts, to 
provide, first, data classified by sex, color-nativity and age groups, by 
counties, with separate figures for cities of 25,000 or more, thus con- 
solidating from the geographic arrangement of the cards for the first 
count all cities of from 2,500 to 25,000 within a county. The classifica- 
tions provided by this part of the count are those actually published in 
the 1890 Report on Population (Vol. I), though the geographic detail 
was far greater than what was published in the report-notably in that 
the count afforded data for counties in detail parallel to that presented 
for States and large cities in the published tables. 
-- 

11 E l m 4  C m  of tnd United S W ,  1880, Vo1. I, Population. Pt. I, 
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The second part of this count provided data, by sex, on conjugal 
condition of the population classified by birthplace of mother (12 
countries) for use in the 1890 Report on Vital Statistics. 

Conceivably, both age by color-nativity and country of birth of 
mother by age might have been tabulated in a single count from cards 
sorted by sex and conjugal condition, except that the number of counters 
required would exceed the capacity of even a 60-counter machine. 

The number of counters might have been reduced by the introduction 
of an additional sort. But sorts were difficult, in the lack of mechanical 
sorters; and such additional sorts would greatly increase the number of 
time-consuming readings. It appears, then, that the most economical 
way of obtaining both the age classification and the country-of-birth- 
of-mother figures for vital statistics was to set up two machines, one for 
conjugal condition by age and one for conjugal condition by country 
of birth of mother. Specifications for these machines are presented next. 
Machine A-Conjugal condition by color-nativity and age.-The 

count on this machine was made for cities of 25,000 and over and balance 
of county. The cards were sorted by color-nativity, with colored 
subdivided into Negro, Chinese, Japanese, and Indian, making 7 sort 
groups, or with the sort by sex, 14 sort packs for each area. The sort 
was provided by the sorting box in connection with the first count and 
arranged first by sex, with color-nativity for each sex. Controls were 
set for city or county, sex, and color-nativity. 

Counters.--Items on the counters were set up on the dial board 
approximately as follows, using the symbols S for single, M for married, 
Wd for widowed, and D for divorced: 

Conjugal condition by age (in yearn) 

S S S 8 S 9 S S S 8 
0-14 15-19 20-24 25-29 30-34 35-44 45-54 55-04 65plus Unkn. 

M M M M M M M M M M 
0-14 15-19 20-24 25-23 30-34 35-44 45-64 55-04 86plus Unkn. 

Wd Wd Wd Wd Wd Wd Wd Wd Wd Wd 
0-14 15-19 20-24 25-29 30-34 35-44 45-54 55-64 66plus Unkn. 

D D D D D D D D D 
TOTAL 15-19 20-24 25-29 30-34 35-44 4 s 5 4  55-04 6 6 ~ 1 ~  Unkn. 

The combination of age groups with conjugal condition could have 
been handled completely, with no rejections for hand count, on a 
machine with 50 counters, plus one extra counter for total. Such a setup 
would put no more stress on the mechanism than a 40-counter machine, 
since only one counter is actuated at  a time. (Machines with 60 coun- 
ters were standard equipment in 1910, but no more than 40 counters 
were used in 1900.) 
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To bring the program within 40 counters, however, we must assume 
that 11 combinations are to be rejected and counted by hand. In the 
diagram presented above it is assumed that all cards showing conjugal 
status "UnknownJ' are to be rejected (that is, that no combinations be 
wired for them) and counted by hand-and likewise, to provide space 
for the total counter, any possible card for a person under 15 years 
of age reported as divorced. The whole number of persons reported 
with conjugal condition unknown in 1890 was only 70,214, or, roughly, 
about 1 card per ED, so the burden of hand tabulation under this 
condensed program was not very great. 

Machine %Conjugal condition by country of birth of mother.-The 
sort for this machine was the same as for machine A, sex by color- 
nativity, except that the four colored classes were consolidated. Readings 
were taken only for a completed sex group; but the color-nativity sort 
was retained (by separation cards) for use in the third count. The 
controls were set for county or city and sex. 

Counters.-Since data on country of birth of mother were required 
for 12 countries (or groups of countries), the 40-counter dial board 
would provide for no more than three conjugal-status classes, single, 
married, and widowed. All cards for divorced as well as unknown were 
therefore rejected for hand count, making a potential total of 120,966- 
though even this number is less than two-tenths of one percent of the 
whole number of cards to be tabulated. 

So far as concerns the pattern of the dial board, the counters might 
well have been arranged to record the data for three countries on a line, 
each country provided with a set of three counters, for single, married, 
and widowed. This would make, with the total, 37 counters used, to 
be arranged as follows: 

United States England and Walm Ireland 
TOTAL 

8 M Wd S M Wd S M Wd 

8 c o t h d  Franw G e m  

S M Wd 8 M Wd S M Wd 

Scandinavia Caaada Huneary 

S M Wd S M Wd S M Wd 

Bohemia I* Other oountrim 

S M Wd 9 M Wd 8 M Wd 

All the cards for a given area and sex were tabulated before taking a 
reading, as these figures were not required by color-nativity; but the 
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color-nativity sort (4 items) was kept for lde r  counts, by the use of 
separation cards. 

Sorting box.-No sorting box was needed. It was required simply to 
retain the sort by sex and color-nativity, with the colored in a single 
pac'k, then to rearrange the two sorts, making color-nativity the main 
sort, with separation cards for sex. The third count did not call for 
readings by sex, but the sort had to be maintained for later counts. 
(Note the possibility that it might have been more economical to 
disregard the sort by sex in this instance, and re-sort for  the fourth 
count, since the sex sort, with each of the two classes represented by a 
single punch position in the card, was relatively easy to remake, through 
the use of the sorting needle.) 

Publication from second count.-The results of the second count, 
machine A, that is, conjugal condition by color-nativity, sex, and age 
groups, were published in the last chapter in Volume I, Part I, of the 
1890 reports. The full detail was given only for the United States, 
States and territories, and cities of 100,000 or over. Conjugal condition 
by sex alone was published for cities of 25,000 to 100,000. Consideration 
was presumably given to a similar publication by counties, parallel with 
the publication of country of birth for the total foreign born which was 
presented both for cities of 25,000 and over and for counties; but 
considerations of both time and space doubtless favored condensation, 
as the material for the first volume of the final reports approached 
completion. 

It was doubtless noted that, for analytical purposes, the data on 
conjugal condition by sex alone, without the age classification, were 
of limited value (though such figures were published in the 1930 reports) ; 
but the publication of the complete detail of the count, by counties, 
would have required as many pages as there were counties-an utterly 
impossible assignment of space. Many hundreds of pages of consolida- 
tion sheets must have been required for the consolidation of the county 
figures into State totals; but, as already noted, the early census offices 
were used to extensive area consolidations. 

The data obtained from machine B, conjugal condition by country 
of birth of mother, were published, in connection with statistics of 
deaths, in the Vital Statistics Report referred to above.12 

11 Eleventh C s m s  of ths United S W a ,  1880, VoL IV, Report on Vital and Social Statistics, Pta. I to 

IV. The table. involving country of birth of mother are lieted on p. ix of Pt. I. 
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Third Count-State or Country of Birth 

The third count provided State of birth for the native population, 
white and colored, country of birth for the total foreign born, and 
naturalization status for adult alien males. By reason of the different 
classifications called for, it required three different machines for three 
different population groups, and a separation of the different classes to 
be run on the several machines. Thus, the native population was run 
on a machine wired to count State of birth; the foreign born on a 
machine wired for country of birth; and finally the adult alien males, 
sorted out in connection with the run for country of birth, were run on a 
third machine, wired for naturalization status, years in the United 
Sta.tes, and possibly for ability to speak English. 

Two extra items were added to the machine setup for State of birth 
in order to provide marginal data required in some of the summary 
tables, namely, counters (significant only for the native colored) for 
native parentage and foreign parentage; and instructions to make a 
special (hand) count of the rejected foreign colored by parentage. By 
reason of the small number of foreign-born colored osrds (United 
States total, 127,740) this count was easily made without machine 
aid-along with the sorting of the foreign colored cards back to counties 
for consolidation with the foreign white to make total foreign born for 
the second machine. 

Porter's Royal Statistical Society statement mentions a special count 
of persons born in State where enumerated by sex and 5-year age 
periods. This would require 21 additional counters, making a total 
of more than 60, and readings by sex, which are not otherwise needed. 
For this reason, and since none of this information was published, these 
details are omitted from the outline which is assumed to represent the 
third count as actually made. The statement also calls for a separate 
counting of foreign-born colored by country of birth; but no figures for 
the foreign-born colored were published, not even the United States 
total. (The figure given above was obtained by subtracting foreign-born 
white from total forei,gn born.) Thus, in view of the very small numbers 
of foreign-born colored cards in any county, the tabulation by country 
of birth has been set up for total foreign born, including colored. 

The various details of this complicated run are presented in the 
following outline. 

Areas, sort, etc.-For the foreign born the areas were the same as for 
the second count; that is, counties and cities of 25,000 or over. For the 
native white and the colored, the cards were consolidated into cities 
of 25,000 and over and remainder of State. Note that publication 
of data from this count by counties was limited to total foreign born by 
country of birth. 
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The cards were sorted by color-nativity and sex the same as for the 
second count, except consolidating all colored. They were arranged 
first by color-nativity and separation cards were provided for sex. No 
readings were taken by sex (except for foreign born by citizenship), but 
the cards for males and females were kept separate for the fourth count. 
Controls were set for area and color-nativity. 

Machine A--State of birth.-The two native white groups and the 
colored were run on a machine set up for States and territories, with 
counters for possibly 37 States, in addition to the total counter. The 
remainder of the States, in general those with the smallest population, 
were to reject, be counted by hand and entered on a supplemental slip. 
But see the actual result slip used for the State-of-birth count in 1900, 
figure 34, below. With the control set for "Native," when running the 
colored cards, the machine would reject any foreign-born colored that 
might be included; these were later combined with the foreigsborn 
white cards for tabulation by country of birth on machine B. 

Machine B--Country of birth.-Machine B was set up for about 30 
countries of birth and for citizenship (4 classes) of the male population 
21 years old and over (with one counter for population under 21, 
excluded from the citizenship count, and perhaps one counter for total 
females). On this machine were run the foreign white cards and the 
foreign colored cards rejected from machine A, combined for readings, 
but keeping the foreign colored cards separate, since they would be 
combined with the native c,olored cards for the next count. 

Machine C-For adult alien males.-This machine was set up with 
counters for country of birth, the same as machine B, with nine addi- 
tional counters for years in the United States. On this machine were 
run the cards for all alien males 21 and over resulting from the sort in 
connection with the run on machine B. 

This count did not involve the use of any new fields on the card, but 
one special adjustment had to be made, as the work on State of birth 
proceeded from State to State, to assure the proper allocation of cards 
punched "St," that is, State of residence. In earlier counts, this symbol 
was combined with the specific State symbols to denote native birth; 
but for this count it had to be combined, State by State, with the 
symbol for the State which. was being tabulated. 

Sorting box.-The native cards tabulated on machine A were sorted 
into 21 5-year age groups, as required for the fourth count. On machine 
B, for the foreign born, one box was reserved for alien males 21 years 
old and over (for machine C), and the remainder of the cards were 
sorted into 5-year age periods, as indicated for machine A; and likewise 
on machine C. All of these packs of cards sorted by age were eventually 
assembled for the fourth count. 
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Publication.-The results of the tabulation of the native population 
by State of birth form one chapter in Part I of Volume I of the 1890 
reports, presenting figures by States and for cities of 25,000,and over. 

The results of the tabulation of the foreign-born population by country 
of birth likewise form a single chapter in this report, comprising three 
tables, giving, first, full detail by States, then a table with a condensed 
list of countries of birth for counties, and finally a table giving the full 
detail for cities of 25,000 and over. 

The results of the tabulations by citizenship and time in the United 
States are presented in a chapter late in Part I1 of Volume I, entitled 
"Citizenship of Foreign-born Males 21 Years Old and Over." 

Fourth Count-Single Years of Age, Illiteracy, School Attendance, etc. 

To obtain the extensive detail of single years of age and various other 
classifications by age periods, this count had recourse to a very detailed 
sort, comprising the earlier sorts by color-nativity and sex, plus the age 
sort made in the sorting box at the end of the third count. With all this 
detail taken care of in the sort, the machine wiring was relatively simple, 
requiring no relays except for the switch (or special machine) to separate 
Negro from the other colored. The details of this count may be outlined 
as follows, covering single years of age, school attendance, illiteracy, 
and veteran status, all by color-nativity and sex: 

Sort.-Color-nativity (all colored as one unit) and sex, by 5-year 
age periods (the age groups punched in the main age field of the card), 
potentially 168 packs of cards per area-2 X 4 X 21. The sort groups 
were presumably arranged thus: 

Native white, native parentage 
Under 1 year ("Mo.") 

Male For this group the unit age counters would record 
Female young children by months of age. 

1-4 years 
Male For this group the unit age counters would record 
Female agea from 1 to 4. 

6 9  years 
Male For this group the unit age countere would record 
Female agea from 6 to 9. 

Etc. 

Native white, foreign parentage 
Same. 

Foreign-born white 
same. 

Colored 
8ame. 



76 PUNCH CARD TABULATION 

Machine setup.-The machine counters were wired as follows: 
Covnla 

Total number of cards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Veteran, Union.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Veteran, Confederate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

............................................... Not a veteran.. 4 
Ageunit0 .................................................... 6 
Age unit 1. .  .................................................. 7 
Ageunit2 .................................................... 8 
Age unit 3.. .................................................. 9 
Ageunit4 .................................................... 10 

(Theae unit ages, in combination with the &year age g r o u p  in the 
sort, give age in single years.) 

School attendance, 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
School nttendance, 1 month.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
School attendance, 2-3 months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
School attendance, 4-5 months.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
School attendance, 6 or more months.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Illiteracy, OK, literate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Illiteracy, M5 can read but not write.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
Illiteracy, R, can neither read nor write. . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Able to speak isnglish, En, Un. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Not able to speak English, Ft, hlt, Ot . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Country of birth of mother: United States, England, Ireland, Scotland, 

France, Germany, Canada, Scandinavia, Hungary, Bohemia, Italy, 
othercountrim .............................................. 21-32 

To obtain separate figures on school attendance and illiteracy for 
Negroes and other colored the control was set for Negro only (B, Mu, 
Oc, Qd), so that cards for Chinese, Japanese, or Indians would reject, to 
be hand tabulated for school attendance and illiteracy, then counted in 
with the Negro cards, by use of a switch, for single years of age and 
country of birth of mother. 

New fields on the card.-This count used three new fields on the 
punch card, namely, ability to speak English, veteran status, and 
illiteracy-school attendance. 

Ability to speak English, or, better, from the point of view of the card 
puncher, language spoken, was punched in the little 5-position field just 
under tenure, a t  the left-hand end of the card. For this tabulation, 
"En" meaning able to speak English (combined with "Un," giving the 
benefit of the doubt to unedited blanks) formed one of the two items 
used; the remaining symbols tied together formed a second item, 
meaning not able to speak English. 

Veteran status was tabulated from the very first field at  the top of the 
card, tying together for Union veterans the three symbols UM, UL, and 
US; and likewise the three symbols for Confederate veterans, while the 
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last symbol, No, represented nonveterans. Veteran status counted for 
females would of course represent veterans' widows. 

School attendance, in terms of months attended, was punched in the 
lower part of the last field a t  the bottom of the card; that is, the one a t  
the left, next to the geographic code section which occupies the four 
columns a t  the extreme left. The figures were tied together in groups, 
as indicated in the outline above, with "0" for not attending school. 

Illiteracy was indicated in part by the symbols punched in the three 
lettered positions a t  the top of the school attendance field; thus, OK 
indicated able both to read and to write, "Yes-Yes" on the schedule; W 
indicated able to read but not to write, "Yes-No" on the schedule; and 
R indicated not able to read or write, "No-No" on the schedule (or the 
rather improbable "No-Yes" for a person alleged to be able to write but 
not to read, which was not counted separately in the tabulation). All 
persons 10 years old or over attending school were also counted as 
literate. 

Sorting box.-For the native white of native parentage and the 
colored alone, the sorting box was set for the first sort in the series 
of sorts for occupations, allowing the cards to accumulate throughout 
the series of age groups, since the age sort was not needed in the occupa- 
tion count. For the foreign parentage native whites and the foreign 
born the cards were sorted by country of birth of father for the fifth 
count, again allowing the cards to accumulate throughout the age 
series. Sixteen countries were required, as follows: United States, 
Ireland, Germany, England, Scotland, Wales, Canada (English), Canada 
(French), Sweden, Norway, Denmark, Bohemia, France, Hungary, 
Italy, Russia, and Other countries. 

This fourth count required far more extensive recording sheets (or 
"result slips" as they were later called) than the earlier counts; but in 
effect it represented the tabulation of five different subjects, cross- 
classified by three or four or five other items. The main burden of the 
consolidation process was to subdivide the single column of 168 (poten- 
tial) lines on the result slip into smaller sections, for convenience in 
addition and checking. 

Publication.-The results of this fundamentally important count 
were published, at  least by States, in almost the full tabulated detail, 
except that there were well selected age groupings in the cross-classifica- 
tions, in five chapters of the 1890 Report on Population, Volume I, Part 
11. The chapter on single years of age, by color-nativity and sex, alone 
occupied 134 pages. The chapters on school attendance, illiteracy, and 
ability to speak E n g l i s h ~ r  strictly, inability to speak English (the 
chapter is entitled "Cannot Speak EnglishH)-present the data cross- 
classified by color-nativity, sex, and appropriately condensed age 
groups. 
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The h a 1  chapter on veteran status, entitled "Soldiers and Widows" is 
rather briefly presented, with one classification by color-nativity and 
one by broad age groups. 

The tabulations by country of birth of mother were made for use in 
the Vital Statistics reportsn and appear in the various connections in 
these reports rather than in any of the population reports. 

Fifth Count-Parentage in Detail 

The whole population had already been classified as of native or 
foreign parentage (see third count for this classification of the colored). 
The purpose of this fifth count was to show the specific countries of 
birth of the foreign-born fathers or mothers involved, in all possible 
combinations. This tabulation was made only for native white of 
foreign (or mixed) parentage and foreign-born white, as there were too 
few colored of foreign parentage to justify further tabulation. 

In preparation for this count the cards for these two nativity clssaes 
were further sorted by country of birth of father through the use of the 
sorting box in connection with the fourth count, but with the age 
groups consolidated. Presumably the cards for males and females were 
kept separate, by separation cards, throughout the fifth count (for use 
in the occupation counts that followed), though one might suggest that 
it would be easier to make the simple sort by sex than to  handle so 
many separation cards, especially as the cards would be largely 
"bunched" from the previous sorts by sex, and thus much more readily 
and rapidly sorted by the use of the sorting needle. 

Areas, sort, etc.-The areas for this count were cities of 25,000 or 
over and balance of State. The cards for native white of foreign or 
mixed parentage and foreign-born white were sorted by country of 
birth of father, as indicated above. 

Machine counters were set up for country of birth of mother, using 
the following countries (plus the United States) : 

Ireland Canada (French) fiance 
G0r-y Sweden H W ~ W  
England Norway Italy 
Scotland Denmark Ruaaia 
Walea Bohemia Other countries 
Canada (English) 

Note that these are exactly the countries assigned punch positions on 
the card. This made a very simple machine, with 18 counters, including 
the total counter, and requiring no relays. 

18 Elmenth Cnuw of h Unitai Stattu. 1880, Vol. IV. Report on V i a  and Soaocial Statistics. Pb. I-IV. 
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Publication.-In the published report l4 figures were shown by States 
(and for individual cities), for the countries listed in all possible com- 
binations involving only one specific country (persons with fathers born 
in specific countries and mothers in the United States, persons with 
fathers born in specific countries and mothers in some other foreign 
country, etc.), and also for persons with both parents born in the same 
foreign country, but the combinations of countries for persons of mixed 
foreign parentage were shown, by States only, for only 60 combinations, 
or about one-fourth of the possible combinations of 16 countries. This 
included, however, all the combinations represented by as many as 
1,156 persons; and a practically complete cross-classification was shown, 
for the United States total, in the introductory part of the report. While 
some items were shown separately for native and foreign-born white, 
the stress was upon the total white population classified by parentage 
(a foreshadowing, perhaps, of the later "foreign white stock"). 

Sixth Count--Occupations by Sex, Color-Nativity, etc. 

The fundamental characteristic of the sixth count was that the cards 
were sorted by occupations, with 224 codes, representing 224 occupa- 
tions or occupation groups. These codes as punched in the cards were 
made up of combinations of one capital letter and one lowercase letter 
in the two large fields about the center of the lower part of the card. 
The cards for persons under 10 years of age were laid aside; and the 
remaining cards were kept in their basic sorts by color-nativity (with 
Negro separate from "other colored") and sex, and each of these groups 
(10 packs of cards for each area) was sorted by occupation-making 
this count the most extensive and complicated of the series. 

For the fourth count (the next most detailed) the colored cards had 
been consolidated into one general class (Negro plus Chinese, Japanese, 
and Indian) but for the occupation count the non-Negro colored were 
separated out again. By what process it is difficult to conjecture. The 
sorting machine, as it is now known, was not available; and because the 
punched symbols for the Negroes, who would dominate the group in 
practically every area, were distributed over four punch-positions (B, 
Mu, Qd, Oc) the sorting needle would not be very effective. But the 
demand for data for Negroes alone seemed to justify the labor required.lS 

The specifications for this count are summarized below. The machine 
provided seven different classifications of the workers in each occupation 

14 Ebasnth Cnuw of h Unilsd Stcilsa, 1800, Population, Pt. I, pp. cliv&v and 679-727. 
u A simpler, or at least less laborious, method of obtaining the separate figures for Negroas and "other 

colored," for most sreaa, would have been to set the color control for Negmes only, so that the usually 
small numbers of Chineee. Japanese or Indians would reject, to be counted by hand and then tabulated 
with a special switch. This method may actually have been used. 
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group, for the most part repeating classifications already tabulated for 
the general population. 

Areas, sort, etc.-This count was made for cities of 50,000 or more 
and balance of State, involving no change from preceding count except 
for throwing cities of 25,000 to 50,000 into "balance of State." The 
five color-nativity groups were arranged by sex, making 10 packs for 
each area. Each pack was then sorted by occupation. There were in 
all 224 occupation classifications, but for many of the basic groups only 
a small fraction of this number were represented; and one of the main 
tasks of the machine operator was that of correctly recording the 
occupation on the result slip, from the occupation code punched in 
the card. 

Controls were set, presumably, for color-nativity and sex only. The 
areas were relatively large and therefore not likely to be mixed; the 
occupations were so frequently changed as to make it burdensome to 
change the control for each new occupation symbol. 

Machine setup.-The machine for this count was wired as follows: 
C w n h  

Total number of cards.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Age groups (10-14, 15-19, 20-24, 25-34, etc. to 65-plus and unknown) 9 
Conjugalcondition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Illikracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
AbilitytospeakEnglieh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Unemployment (under 1 month; 3-4 months; 4-5 months; 6 months 

ormore;notunemployed) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Veteran status (Union; Confederate; nonveteran). . . . . . . . . . . . . . . . . .  3 
Birthplaceofmother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

Number of counters, 39 

Card fields.-Months unemployed was punched in the narrow vertical 
field on the card just to the left of the lowercase occupation code field, 
in single months as reported; for tabulation these were grouped into 
four periods, as indicated; for gainful workers not unemployed, the 
punch would be either "Oc" or "0", making a fifth counter, in order to 
take care of all the cards. 

The data on birthplace of mother were required only for the native 
white of foreign parentage and the foreign-born white, so the machine 
may well have been provided with a switch to switch these counters out 
of the circuit when running cards for other classes. 

Seventh Count-Occupations of the Foreign Born by Country of Birth 

For the seventh count, providing significant data for foreign-born 
workers, first by country of birth, and then for those 21 years old and 
over, by citizenship, and for aliens, by number of years in the United 
States (punched in the third field from the right, in the lower part of the 
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card), the foreign-born colored cards were sorted out. la and added to 
the foreign born white, to make total foreign born. There were then, 
for each area, only two main groups of cards, representing foreign-born 
males and females, subsorted by occupation. 

Areas, sort, etc.-The areas for this count were the same as for the 
sixth count. The seventh count used only the foreign-born white cards 
from the sixth count, plus the foreign-born colored, which were sorted 
out from among the colored cards, keeping the sex and occupation sorts 
throughout. The only control needed was nativity. 

Machine setup.-The machine for this count was wired as follows: 
C0unt.r 

Totalnumberofcards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Country of birth.. ............................................... 16 
Citizenship of persons 21 years old and over, with years in the United 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  States for aliens. 7 
Number of counters, 23 

The citizenship counters needed to be read only for males, and might 
have been arranged to switch out for the female cards, though these 
would be relatively few, so the saving might not have been worth the 
trouble of setting up the switch and using it very frequently. 

CHARACTERISTICS OF HOME PROPRIETORS 

In a report entitled "Farms and Homes: Proprietorship and Indebted- 
ness," l7 published in 1895, were presented various classifications of 
"proprietors," that is, persons owning or hiring homes or farms, which 
could hardly have been obtained from the regular population cards, 
since they were based on the census returns for the owner, in the case 
of owned homes or farms, rather than for the head of the family; and 
this person was not identified on the population card. One might 
assume, therefore, that special cards were punched for these proprietors, 
though the specific data involved are all included on the regular popula- 
tion cards. Conceivably, the population cards might have been sorted 
back to schedule order and the cards for the actual owners (not always 
the head of the family) selected on the basis of the name of the owner as 
reported under the question on tenure. In fact, there is a statement in 
the report of the Superintendent of the Census (Mr. Porter) for the year 

11 This sort must have been rather difficult. since there wan no single punch position in the 1890 
card to identify eithor native or foreign born. But for the aorting needle there would be many packa of 
carda with identical State-of-birth codes, and even more packs with identical division-of-birth codes 
which would serve equally well to identify the native persona who would comprise by far the larger part 
of the colored population. Or the aixth count might have provided that the foreign-born colored cards 
be rejected for identification, counted through the use of a awitch, and then laid aaide for the seventh 
count. 

1' h ' h m t h  C s w  of tho Unildd Sf&-%, 1880, Vol. XIII, pp. 161 ff. 
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ending June 30, 1893, to the effect that cards for certain limited classes 
were being sorted out for tabulation, including aliens, war survivors, 
and "those owning or renting homes or farms." But sorting was a slow 
process, in the lack of efficient sorting machines; and no specific state- 
ment has been found with respect to the exact method employed in this 
tabulation. 

The statistics were published only for relatively large areas: States, 
the 11 cities of 250,000 or over individually, and a total for the 47 
remaining cities of 50,000 or over, combined. 

The classifications included color (white, Negro, mixed, Indian, and 
Chinese-Japanese) in combination with sex; nativity of the white 
proprietors (native, with 11 specific countries for the foreign born); 
parentage (native and foreign or mixed) for the native white; and age 
groups (Byear periods from 25 to 60), all in combination with sex. All 
of these details were shown for proprietors classified according to tenure 
into six classes: farm owners, free; farm owners, mortgaged; farm 
renters; home owners, free; home owners, mortgaged; home renters. 
All of these data could readily have been tabulated from one run  

of the cards, sorted by tenure, with sections of the tabulating machine 
set up in the same fashion as for the general population tabulations 
involving the same classifications. 

Note that this publication -of data from the 1890 population schedule 
in reports other than those specifically labeled "Population" is in some 
respects similar to the publication of data by country of birth of mother 
in the vital statistics reports; but there is this difference. The country- 
of-birth-of-mother figures covered the entire population and were 
secured simply by putting additional counters (or making additional 
runs) on certain of the machines designed for the regular population 
reports, while for the "proprietors," as indicated above, there was 
required a selection of individuals identifiable only (or mainly) by 
reference to the schedules. 

SUPPLEMENTAL TABULATIONS PLANNED FOR 1890 DATA 

After the completion of the occupation counts, the 1890 cards were 
arranged for supplemental counts for which, one must assume, needed 
additional funds were not forthcoming. These counts were designed to 
provide detailed information about the illiterate, non-English-speaking 
elements in the population, and "a most complete presentation regarding 
the relative fertility of women of different nationalities." This last 
would have taken the form of a tabulation of the returns on the number 
of children ever born and the number living, a new inquiry incorporated 
in the 1890 census and already punched in the 1890 cards. 
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This inquiry was repeated in 1900, punched in the 1900 family card, 
but again not tabulated; carried on the schedule in 1910, but not even 
punched in the card; omitted in 1920 and 1930; and repeated on a 
5-percent sample basis in 1940, for children ever born only. 

The 1940 data were tabulated in combination with various other 
characteristics significant for analysis of fertility trends; and for com- 
parison a specially selected samplz of the 1910 returns was tabulated in 
parallel fashion. The question has been continued, always on a sample 
basis', in subsequent censuses. 



Chapter V. THE 1900 CENSUSES OF POPULATION 
AND AGRICULTURE 

MACHINERY USED I N  THE CENSUS OF 1900 

All of the machinery used in the tabulation of the 1900 census of 
population was rented, as in 1890, from the Hollerith Co. and was, in 
general, similar to that used for the 1890 census, with the cards fed into 
the machine by hand. There was added, however, a schedule-holder for 
the 50-line sheets of the 1900 schedule. This consisted of a large 
cylinder around which the schedule was placed, supported on a conveni- 
ent rack in front of the puncher. There was a narrow space through 
which only a single line of the schedule was visible, successive lines 
coming into view as the operator pushed a lever to advance the cylinder 
another notch. This schedule holder was similar to the one illustrated 
in figure 49, except that it did not have the built-in light. 

The Hollerith automatic tabulating machine.-Toward the end of the 
1900 census period the Hollerith Co. developed a so-called automatic 
tabulating machine, into which the cards were fed automatically, rather 
than being inserted one by one by hand. The results were read from the 
familiar dials, however, and the counters had to be set back to zero, one 
by one, after each reading. A picture of this machine which appeared 
in an article by W. R. Merriam, then Director of the Census, published 
in 1903,' is reproduced in figure 27. The machine comprised two parts, 
the familiar 40-counter dial board, set on a table, with space in front of it 
for the result dips to which the figures were to be transcribed; and, 
standing a t  the right of the table, a reading head somewhat similar, so 
far as one can judge from the picture, to the reading heads of the 
automatic tabulators later developed in the Census Machine Shop and 
in limited use in 1911 and 1912. It would not appear, however, that 
this automatic machine was used to any great extent with 1900 census 
cards. It was stated, however, that the record run on this machine was 
84,000 cards in one working day as compared with an average of 8,080 
or 10,000 cards on the hand-feed machine. 

The Hollerith integrating tabulator.-For the census of agriculture, 
however, special machinery was developed, as indicated in the discussion 
of the several steps in the work on this census, as outlined below. The 
fundamental difference in the machine requirements of these two 
branches of the census work was that, while the population census 

1 W. R.  Merriam, "The Evolution of Modern Census Taking," Century Mapazinc, April, 1903, p. 839. 

84 
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required only the counting and accumulation of single units, one unit 
for one person in the population, the agricultural census required the 
aggregation of larger numbers, the addition of the acreage of farm after 
farm, or of the number of bushels of corn produced. In  other words, it 
required an adding (or "integrating") tabulator, rather than simply a 
counter. 

The major part of this report relates to machinery for counting units, 
since this process covers by far the greater part of the work of tabulating 
population. But Hollerith had realized a t  an early date that there 
would be need also for a machine that would add numbers larger than 
one, as witness the fact that he had filed an application for a patent on 
an integrating tabulator as early as January 4, 1887.2 The first recorded 

FIGURE 27.-Hollerith automatic tabulating machine, around 1902 

need for such a device came up in connection with work in the Office 
of the Surgeon General of the Army, where his machines were installed 
in 1889. One of the items required here was a summation of the time 
lost by soldiers on account of illness, the recorded monthly figures . 
ranging from I to 31. 

The basic new element in the integrating counter devised for this task 
was a cylinder having on its surface 9 strips of conducting material, 
of graduated lengths, as shown in ultrasimplified form in figure 28, with 
a parallel row of brushes so adjusted as to produce an electric impulse 
each time they crossed one of these strips. That would mean 9 impulses 
if the brush was set close to the (left-hand) end of the cylinder, or a 
smaller number if it was located farther to the right. These brushes 

2 The patent, No. 430,804. was granted June 24, 1890. 
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were arranged in a row, across the length of the cylinder, and connected 
with the mechanism of the "standard" card press. When the card press 
encountered a "9" the first brush, so located as to engage all 9 of the 
parallel strips, was connected to the proper counter, and this counter 
received 9 impulses, to advance it 9 units. The actual selection of the 
digit to be added, it may be noted, was pr0vided.b~ the connection with 
one or another of the brushes; the essential contribution of the cylinder 
with its parallel strips was to provide the proper number of impulses, 

FIGURE 28.4ylinder for integrating tabulator 

The mechanism was so constructed that the cylinder made a complete 
revolution for each card that was tabulated. 'In its simplest form, as 
represented in Patent No. 430,804, dated June 24, 1890, a separate 
recording counter was provided for each digit-position in the numbers 
to be added--one for the units place, one for the tens place, etc., these 
subtotals to be added together to produce the final total. But there wae 
an additional device for carrying the amounts forward from one digit- 
position to the next, so as to produce directly a complete total of the 
amounts punched in the cards. It is possible that the simpler form was 
used in the Surgeon General's Office, where the demands were rather 
limited; but the pattern with the automatic carryover must have been 
used for the farm census, and presumably in the commercial installations 
undertaken between 1890 and 1900. It would seem quite obvious that 
the integrating or adding tabulator was far more complicated than the 
machine which counted units of pop~lation.~ 
The electric sorting machine.-As the work on the census of agricul- 

ture progressed, it became evident that some more rapid method of 
sorting was required (more rapid than sorting by hand, with the help 
of the sorting needle) in order to keep ahead of the tabulating machines. 
As this situation approached emergency status, the Hollerith Co. made 
- 

8 For an early dencription of Hollerith's adding tabulator see "The Electrical Tabulating Meahine 
Applied to Cost Accounting," in the Amsrimn Machind for July 31,1902. This article cam- an illus 
tration of a maahiie with three sets of countem, similar, on a smder scale, to thoaa used in the 1900 
fann oenaus and illustrated in Gguree 37 and 40. 
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a special effort to construct an automatic sorting machine, especially for 
use with the very numerous crop cards. Twenty of these machines were 
finally manufactured and put into use for the latter part of the census 
period. These machines were eventually sold to the Census Bureau, at  
a relatively low price--or perhaps more accurately, they were made 
specifically for the Bureau, which paid for them little more than the cost 
of materials and labor used in their construction, the company making 
this contribution in order to ensure the satisfactory operation of the 
tabulating machines for which they were receiving rental.' They were 
apparently rather crudely made, and, as one might expect from machines 
put together under pressure and hardly past the experimental stage, 

FIGURE 29.-Electric aorting machine, around 1901 

required frequent repairs and adjustments. But they did serve an 
important purpose; and no later censuses were undertaken without the 
aid of electric sorting machines. One of these machines is illustrated in 
figure 29. 

4 Complaint of Tabulating Machine Co. in suit against E. D. Durand, in 1910. M quoted in Holley, 
Machine Tabuhtion in the Cauw Ol?ke, 1870-191% MS. p. 39. Quoting spwifically, " . . . to meat this 
emergency complainant oaered to build and supply the then Director of the Census twenty electrically 
controlled automatic cardLaorting machines; that the compla,lainant was paid for said machines on the 
basis of a a m d  percentage above the cost of labor and materials; that thin rcpmnted practically no 
profit to the complainant, but it wan willing to furnish such mnchinen. . . as an adjunct to its agricul- 
tural tabulating machines already in ua." 
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The gang punch for agriculture.-The gang punch was used for 
punching into the agriculture cards the symbols indicating geographic 
area, the same as with the population cards. The scope of the gang 
punch was somewhat extended for agriculture, however, to cover two 
or three classification symbols also, including, for the farm card, symbols 
in the upper margin of the card as well as in the geographic-identification 
space at  the extreme left. The gang punch machines were similar to 
those used for population cards (see figure 14, above), except that the 
one used for the farm cards was built on a smaller scale, by reason of 
the closer spacing of the columns on that card. 
The key punch used for agriculture.-The farm census cards were 

punched on a machine much simpler than the pantograph punch used 
for population. This machine, illustrated in figure 30, was provided 
with 10 keys for the 10 digits, plus an extra key marked "X" which 
caused the card carriage to skip to the next field in specified cases where 
there were no entries for one or more of the fields on the card. 

FIGWFCE 30.-Key punch uaed in 1900 census of agriculture 

The key punch (sometimes called the commercial punch) was much 
more rapid, in proportion to the number of items to be punched, than 
the pantograph, though for the most part it required that the data to be 
punched be expressed in numerical form. It was thus well adapted to 
the farm census, since most of the agricultural data were already ex- 
pressed in figures, as contrasted with the population material, much 
of which was in the form of class designations, like country of birth or 
marital condition. (Eventually, in 1930, the population material was 
adapted to this machine, at the expense of some additional coding. See 
p. 161, below.) 
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Summary of machine equipment.-According to Director Merriam's 
last report, dated November 1, 1902, the tabulation of the 1900 census 
made use of the following items of mechanical equipment: 

1,642 punches (including 700 pantograph punches, later purchased by the 
Bureau from the Hollerith Co.) 

311 electric tabulating machines (counting both those used for population and 
those used for agriculture) 

215,000,000 cards for these machines 
74 adding machines 

I t  was noted also that an estimated 2 million percentages were worked, 
though there is no information as to whether any mechanical devices 
were used in this work. (Possibly the Thatcher slide rule, or "squirrel 
cage," of which five or more were specifically reported as in use in the 
1910 census period.) 

THE 1900 CENSUS OF POPULATION 

The Twelfth Census of Population (1900) employed, in place of the 
family schedule of 1890 (one sheet for each family), a line schedule 
similar to that of 1880, described above, affording space for recording the 
returns for 50 persons on each side of the sheet, or 100 persons per sheet. 
This general form of schedule, it may be noted, was used in the earlier 
censuses from 1850 to 1880, and also in later censuses from 1910 to 1940. 
The specific questions on the 1900 schedule are listed below, in connection 
with the instructions for punching the population cards. 

Except for a brief statement contained in the Report of the Director 
of the Census dated November 1, 1900, it would be assumed that the 
preliminary count of the population had been obtained, as it was in 
later censuses from 1910 to 1940, by summing up the numbers of persons 
recorded on the several sheets of the schedules. This statement, which 
appears on page 16 of the Report, says that the population count was 
"ascertained through the means of the use of the Hollerith tabulating 
machines, instead of the usual count ascertained from a computation 
of the names upon the various schedules." There is, however, no 
information available as to the exact method followed in getting a 
population count from the 50-line pages of the 1900 schedule through 
the use of the Hollerith tabulating machine. The method followed in 
1890, as described on page 61, above6 could hardly have been used, 
since the 1900 schedule did not show in convenient form the number 
of persons in each family, as the 1890 schedule did; and the 1900 count 
was presumably limited to a count of population, since the family data 
published in Volume I1 of the 1900 reports were obtained, along with 
data on color, sex, and age of family heads, from a tabulation of the 
family card. 

5 The 1890 procedure provided not only a count of the population but also counts of dwellings and 
families under various classifications. 
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The count of dwellings and families, which was obtained in 1890 as a 
part of the preliminary count direct from the schedule, was secured in 
1900 much later, from the special family card just mentioned, which was 
punched and partly tabulated after the completion of the work on the 
population card. 

The task of punching the 1900 population data on the pantograph 
punch was somewhat different, by reason of the diiferent form of the 
schedule-presumably much easier, with the schedule holder designed 
for this purpose. This holder, as already indicated, was in the form of a 
large cylinder, with guidelines which permitted the operator to see only 
the line that was being punched, whereas in 1890 the figures had to be 
selected, by question number, from entries in a rather wide column. 

The population card was redesigned, ae indicated below, so as to make 
the machine wiring much simpler in many cases, and to facilitate sorting, 
though some of these changes placed a heavier burden on the puncher, 
that is, required him to think about relationships, etc., rather than 
punching exactly what was written on the schedule. 

The schedule.-The population schedule for 1900 was printed on a 
sheet 18% inches wide and 19 inches deep, with 50 li'nes on each side 
of the sheet, or 100 lines in all. The lines were numbered from 1 to 100. 
The columns from which data were punched in the card for tabulation, 
which were also numbered, carried the following headings: 

5. Color or race 
6. Sex 
7. Date of birth; used for confirmation of reported age 
8. Age a t  last birthday (in distinction from age a t  nearest birthday, 

ae in 1890) 
9. Conjugal condition 

10. Years mamed; used to distinguish between "Less than 1 year," 
and "1 year or more1'-punched "MO," or "Ml") 

11. Mother of how many children 
12. Number of these children living 
13. Place of birth of person 
14. Place of birth of father 
15. Place of birth of mother 
16. Year of immigration to the United States; used for confirmation 

of years in the United States 
17. Years in the United States 
19. Occupation 
20. Months unemployed 
21. Attended school, months 
22. Can read 
23. Can write 
24. Can spenk English 
25. Home owned or rented 
26. Owned free or mortgaged 
27. Farm or home 
28. Number of farm schedule; used for confirmation of answer 

"farm" 
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Questions 25-27 were omitted from the population card, but punched 
in the family card, to be noted later. 

Identification of card with schedule.-The cards, completely printed, 
as illustrated below, were numbered, in advance of punching, with a 
double set of numbers, indicating sheet and line, as follows: 

01 01, sheet 1, line 1 
01 02, sheet 1, line 2 
Etc. 

The object of these numbers was to make it possible to identify each 
card (when punched) with the sheet and line of the schedule, in order to 
verify the record as shown on the punched card. The process of 
identification was much simpler than that required for the 1890 cards 
(see page 59, above), by reason of the different form of the schedule. 

In beginning the work of punching for an enumeration district the 
punching clerk entered the number of the first card a t  the top of the 
first page of the first schedule in the ED. Note that this number had to 
be distinguished from the schedule number previously entered by the 
enumerator, which already appeared in the heading of the schedule. If 
there were blank lines in the body of the schedule, or unused lines a t  the 
end of the ED, the cards corresponding to these line numbers were 
discarded. 

The 1900 population card.-The 1900 population cards, as they were 
delivered to the punching clerks, were printed as shown in figure 31 
(unpunched) and figure 32 (completely punched). 

FIGURE 31.-Population card for 1900, unpunched 

This card form may be compared with the outline of the 1890 card, as 
taken from the reading board and shown in figure 16, above. The 
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general arrangement of the fields was similar, running across the top 
of the card from left to right, and then back, across the bottom of the 
card from right to left. Significant changes in specific fields will be 
commented on later. The six fields, one below the other, a t  the left 
of the first vertical line, were for identification of the geographic area; 
they were punched on the gang punch (see figure 14), after the keyboard 
punching for an ED was completed. 

FIGURE 32.-Population card for 1900, completely punched. This card represents a 
white male, married, born in England, both parents born in England, in the United 
States 10 years, naturalized, a teacher by profession, not unemployed in census year, 
able to read, write, and speak English; resident in Ward 8, of Albany, N. Y. 

Punching the card.-The details of the punching may be represented 
by the following quotations, slightly condensed, from the punching 
clerks' instructions: 

In  the first field punch color or race from col. 5 of the schedule, and in the second, 
punch sex from col. 6. In the third field, punch from col. 8 first the period (usually a 
5-year period) in which the age occurred, represented on the card by the first year in 
the period, then, in the small inset field, the unit within that  group, thus, for age 27, 
punch "25" for age period 25-29, then li2/7" ("2" or "7") for the final digit. 

In the next field punch conjugal condition from cola. 9 and 10, "S" for single; "MO" 
for married less than 1 year; "Ml" for mamed 1 year or more; "Wd" for widowed, and 
"Dl1 for divorced. 

In the next field, for women only, punch the number of children the woman has had, 
from col. 11, and in the next, the number of children living, from col. 12. 

Next, in the little 2-position field, either "N" for native or "F" for foreign born, 
according to the birthplace reported, whether a State or territory or a foreign country; 
then the specific State or country of birth, as returned in col. 13, using the "Index to 
Place of Birth, etc." where necessary. Note that  the upper symbol printed in the 
any punch position indicata the State of birth, for a native person, and the lower the 
country, for a foreign-born person. 
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In  the next two fields, starting back along the bottom of the card, punch the place 
of birth of the person's father and mother, as recorded in cob. 14 and 15. If any State 
or territory is given as  place of birth of father or mother, punch "US"; for father or 
mother born in a foreign country, punch the country if it is shown in the Index; other- 
wise, punch "Ot" for other country. 

In  the main part of the next field, just to the left of the field for country of birth of 
mother, punch, first, for foreign born only, the number of years in the United States 
from col. 17; and in the little inset field the symbol for citizenship statue--"Na" for 
naturalized, "Pa" for first papers, "Al" for alien, or "Un" for unknown or not reported. 
[There is some indication that  in practice these symbols were punched only for males 
21 and over.] 

In the next field, punch the occupation returned in col. 19, using the code number 
given in the occupation list provided (a list containing code numbers which covered 
about three-quarters of the whole number of gainful workers); or if the occupation is 
not listed, punch "Ot." [The cards punched "Ot" were later sorted back to schedule 
order, the missing occupations were coded, and the occupations punched into the cards, 
prior to the occupation count.] For all persons reported as attending school, and for 
all others for whom no occupation is given, punch "NG," not gainfully employed. 

In the little field a t  the left of the lettered section of the occupation field, punch for a 
person with an occupation the number of months unemployed, from col. 20. For per- 
sons without occupation, punched " N G  in the first occupation field, leave this field 
blank. 

In the next field, punch the number of months attending school, if any, as reported in 
col. 21, and pay no attention to the letters in the top of the field. But for all persons 
not attending school, punch in accordance with the replies in cols. 23 and 24; for No- 
No, punch "NR," not able to read or write; for Yes-No, punch "NW," not able to 
write; for Yes-Yes, or for no return, punch "OK." 

Finally, in the tiny field a t  the left of the literacy symbols, punch "Ot" for a person 
not able to speak English, as returned in col. 24; and for all others, including those 
with no return, punch "En." 

Changes in card between 1890 and 1900.-The first point of difference 
between the 1890 card and that used in 1900 was the omission of the 
symbols for veteran status; the question on this point was not asked in 
1900. (Compare the 1900 card, as presented in figure 31, with the out- 
line of the 1890 card in figure 16.) 

Next is the omission of the symbols for relationship to head of family; 
these items were reserved, in 1900, for the family card. 

The field for color or race was retained, but simplified by substituting 
a single "B" in place of the four symbols for black, mulatto, quadroon, 
and octaroon of 1890. 

The symbols for sex were placed more conveniently a t  the top of the 
card; and the symbols for age were rearranged reading in lines rather 
than in columns, with the symbol "0" for persons under 1, with age 
given in months; two of the 5-year periods were split, to simplify the 
wiring for certain tabulations, namely, 15-19, split into 15-17 and 18-19, 
and 20-24, split into 20 and 21-24; and alternative final digits, 0/5,1/6, 
etc., were printed in the units field. 

The field for conjugal condition was unchanged, except for the 
substitution of "MO" (married less than one year) for "CY" (married 
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in the census year), and a corresponding change from "Mr" to M1" 
(married 1 year or more). 

The fields for children born and living were simplified so as to call for 
double punching only for the larger numbers. 

The most important change, a t  least from the point of view of the 
electrician who had to wire the tabulating machine, was the introduction 
of a single symbol for native and one for foreign born. This eliminated 
the cumbersome tying together of groups of place-of-birth symbols to 
handle these fundamental classifications. Note, incidentally, however, 
that this change added one more point on which the puncher had to do 
some thinking and deciding. 

Next the use of code symbols for place of birth was completely 
eliminated (perhaps an offset to the puncher for the burden of deciding 
whether native or foreign born), and each place of birth was given a 
position on the card-these being used once for States, for cards already 
punched "N," native, and again for countries, for cards punched "FJJJ 
foreign born. The 1890 symbol "St," for birth in State of residence, was 
omitted--saving much complexity in the tabulation program. 

The fields for country of birth of father and mother were made a little 
larger by the addition of three countries. 

The fields for years in the United States and citizenship were slightly 
difFerent in form but not substantially changed. 

The field for occupation was set up in three sections rather than two 
and the codes were expressed mainly in figures, probably a little easier 
to handle than the 2-letter symbols of 1890. 

The last three fields, covering school attendance, illiteracy, and ability 
to speak English, were practically unchanged, except that the last was 
reduced to the two significant positions, "En," able to speak English, 
and "Ot," not able to speak English. 

The verification run.-The first run of the 1900 cards was made for 
the purpose of eliminating errors in punching and erroneous or doubtful 
returns on the schedule. Perhaps the simplest sort of error which the 
Hollerith machine could detect was the failure to punch any hole 
whatever in an entire field. If the entire field for color, for example, was 
left unpunched the card would fail to register and therefore fail to ring 
the bell for which the operator was listening. Cards were also rejected 
if they were "off gaugeJJ or otherwise mechanically defective.= These 
rejected cards were examined and the omitted items supplied-or new 
cards, conforming to the mechanical requirements, were punched. 

In addition to these defective cards, there were many cards containing 
items that were so far inconsistent as to raise questions with respect to 

A card waa considered "off gauge" either if it waa even a little too large or too small, or. aa more often 
happened, if the holes were not in exactly the right position. 
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the accuracy either of the punching or of the original returns from which 
they were punched. The verification run of 1900 was designed to take 
care of both types of defective cards, in advance of the use of the cards 
in final tabulations, thrbugh a special machine wired to reject not only 
incomplete or defective cards, but also those with specified inconsistent 
items, items otherwise frequently subject to question of accuracy, and 
a considerable number of items of infrequent occurrence, of which it was 
desired to be doubly certain. 

The rejected cards were sorted back to schedule order and compared 
with the schedule from which they were punched. Omitted items were 
supplied; doubtful items, like age 95-plus, were examined and either 
corrected or allowed to stand, in accordance with the best interpretation 
of all the information on the schedule; and items considered utterly 
inconsistent, like 6-year-old children reported as married, were corrected. 

In the light of present-day acceptance of the possibility of error, even 
in major classifications, the 1900 verification program would seem to go 
much farther than necessary, especially in the rejection and checking 
back to schedule of items rejected simply because they were of infrequent . 
occurrence-like extreme ages and such scattered color returns as 
Chinese or Japanese. In particular, the rejection and checking of all 
"native black" in northern States and all foreign-born white in southern 
States would seem to be. an unreasonable expenditure of labor. This 
meticulous checking back to schedule was gradually reduced in  later 
~ensuses ,~  until by 1940, it had practically disappeared, being partly 
replaced, perhaps, by improvement in the editing of the schedules before 
they were punched and other devices for assuring accuracy. There is 
available, however, a copy of the printed instructions for verification 
of the 1900 population card covering all points listed in the summary 
statement below. By reason of the large number of combinations 
involved, the wiring of the machine for the verification run was far more 
complicated than that required for any of the actual counts--either 
of the 1890 counts outlined above or of the generally simpler counts 
made in 1900. By reason of the stress placed upon this part of the 
tabulation procedure in the early days, as contrasted with its almost 
complete omission a t  the present time, the instructions for rejecting 
cards with possibly questionable items for checking against the schedule 
are reproduced, with slight condensation, as follows: 

In addition to cards rejected by the machine on account of omissions in one or more 
fields, cards are rejected for vmm$mtion, as follows: 

Cdor or race.-Foreign black cards are always rejected. 
Chime, Japanese, and Indian cards are always rejected. These four element9 are 

to  be verified to schedule and sorted, as foreign black, native Chinese, native Japanese, 

7 But note the veri6cation program followed in 1920. p. 148, below. 
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native Indian, foreign Chinese, foreign Japanese, and foreign Indian, and eet off by 
separation cards. 

Ndive black cards are to be rejected in the North Atlantic, North Central, and 
Western Divisions and also in West Virginia and Oklahoma. (Note.-These cards 
can be counted, if desired, by using switch 6.) 

Foreign white cards are rejected in the South Atlantic and South Central Divisione 
and also in Indiana and New Mexico. (Note.-These cards can be counted, if deaired, 
by wing switch 5.) 

Age at last birthday.--Cards punched "90," "95-plus," and "Un" are always rejected. 
For the firat two of these groups, a duplicate card is to be made, for use in a special 

investigation. Cards punched "Un" are carefully verified to schedule and if schedule 
reveals approximate age it is to be supplied by the correction clerk (if so directed). 

Conjugal condition.-Cards for males under 21 years of age and for females under 18 
punched as married (MO, MI), widowed (Wd), divorced (D), or unknown (Un) are 
always rejected for verification. 

Children and children living.-Cards punched for married, widowed, or divorced 
women with 10 or more children are always rejected. 

Cards punched for single women with 1 or more children are always rejected. 
P h  of birirlh.-Cards for native (N) persons punched Ab (American citizen born 

abroad), Sea (born a t  sea under U.S. flag), or NS (U.S. not specified) are always 
rejected. 

Parentage.-Cards for foreign-bon (F) persons with either "US" father (US, Un, 
or foreign mother) or "Un" father and "US" mother, are always rejected. 

Foreign born persons with either a native (US) father or an "unknown" (Un) father 
and a native (US) mother should be properly classed as native (N) and punched "Ab" 
(American citizen born abroad), unless the schedule furnishes contrary evidence. 

Citizenship. Cards for foreign born (F) persons without citizenship (that is, nothing 
punched for "Years in the U.S." or for "Naturalization" (one or both) are always 
rejected. 

Occupations.--Cards for males and females under 15 years of age punched other than 
"NG" are always rejected. [Cards for persons 10-14 with occupation punched were 
finally accepted as gainful workers, unless contrary evidence appeared on the schedule.] 

Cards for females punched "2, 3, 4, 5, 6 or 7" in "units" field of occupation codea 
(second or middle section on the card) are always rejected. These "unitJ' numbers are 
given to occupations not ordinarily followed by females and all cards so punched are to 
be verified. 

Cards for males punched either "8 or 9" in "units" field of occupation code are al- 
ways to be rejected. These numbers are given to occupations ordinarily followed by 
females, and all cards so punched for males are to be verified. 

Months not employed.-Cards punched 12 months not employed are always rejected. 
School aUendunee.-Cards for persons under 5 years of age and over 24 yea= of age 

punched with months of school attendance are always rejected. 
Englkh.-Cards for native (N) persons 10 years of age or over punched "Ot" for 

language are always rejected. 

The machine setup for the verification run presumably had a small 
number of counters to register the population by color or race, in 
addition to a counter for the total number of cards handled. This 
would make available preliminary figures by race. (Certainly, the 
verification run used in 1920 was thus provided; and these verification 
machine sheets provided a useful source for color-sex data for townships 
and even for enumeration districts.) 
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MACHINE TABULATION, POPULATION, 1900 

With respect to the tabulation program of the 1900 census it is possible 
to speak with some degree of confidence since there is available almost a 
complete set of the printed result slips used in recording the readings for 
the various counts or "runs" of the cards. Even the sorts under which 
the cards were arranged for each run are for the most part specified in 
the headings of the result slips. These are sun~marized in the following 
paragraphs; and two of the result slips are illustrated to show the 
exact form in which the data were taken off the machine-a form 
devised primarily, it would seem, to make it easy for the machine 
operator, with not too much effort to simplify the task of consolidation. 
Note that the letters used to designate the several counts do not make a 
continuous series; but they do cover the whole field of data published. 

FIGURE 33.-Result slip for count B, 1900. Actual size 5% by 10% inches 

Count %School, militia, and voting age, etc.-For this first count 
the cards for ED'S were consolidated into larger packs, representing 
each urban place of 2,500 or more and the balance of the county. 
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Then the car& were sorted into the full detail of color or race, by 
nativity. Some of the sorting for the less numerous p u p s  wa8 done by 
hand in connection with the verification run, and the major classes were 
presumably established through the use of the sorting box in connection 
with that run. The cards were not sorted by sex a t  the start, as in 1890 
and in censuses subsequent to 1900. 

A separate form of printed result slip was provided for each of the 
color-nativity classes. The form for the native classes outside the South 
is illustrated in figure 33, which indicates the distribution of the 31 
counters used. For the southern States there was added a third column 
for native Negroes, using counters 1-19, these to be recorded on the same 
sheet with the native white. For the foreign born the counters for 
literacy were further subdivided in accordance with citizenship or 
naturalization status. 

Practically all the data resulting from this count were published, a t  
least by States, and, with reasonable condensation, by counties and for 
places of 2,500 or over.8 

Count D-State or temtory of birth.-For this count, the native 
cards alone were consolidated from counties into Supervisors' Districts 
(SD's), while the foreign-born cards were laid aside for count E. An SD 
comprised a group of counties, but usually not a whole State. The 
smaller urban places were merged in this consolidation, which retained 
only those of 25,000 or over. (The grouping of counties into SD's was 
purely for convenience in administration; no figures were published for 
these areas.) 

For this count, according to printed result slips (blank) found in the 
files, the cards for native white and "native black" were sorted by 
parentage, presumably through the use of the sorting box in connection 
with count B, and each class was also sorted into the following groups: 
(1) males under 21 years of age; (2) males 21 years old and over; and 
(3) females. 

For each of the resulting nine major sort groups there was a separate 
printed result slip; and provision was made for recording the few foreign 
parentage Negroes on a general purpose sheet, along with the small 
numbers of Chinese, Japanese, and Indians. 

On the tabulating machine, counters were set up for 33 States and for 
6 combinations of symbols whose use is not quite clear. See illustration 
of result slip, D-2, both front and back, figure 34. The cards for other 
States were rejected, counted by hand (presumably on the completion 
of the tabulation area) and entered on the back of the result slip. 

* T d f t h  Cauw of ths Unilsd Stotss, 1800, Vol. I. Population, Pt. I, ohaptern on &x, General Nativity, 
and Color, and Citizenship and Years in the United Stab;  Pt. 11, chapten, on School, Militia, and Vot- 
ing A m .  and Illiteracy. 
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In the published tables on State of birth there is no classification 
by sex or by age, not even under and over 21. The figures for total 
native population classified by color, nativity, and parentage (for white 
only) which were published were probably obtained by consolidation 
from the, tabulation outlined above, like many other published tables 
which omitted much of the tabulated detail. In this case, however, one 
may suggest that the published figures could have been obtained from a 
tabulation simplified by omitting the last sort (by sex and age periods), 
to the saving of a large amount of consolidation work and of the addi- 
tional work of recording three times as many machine readings. 

,.,, State or Territory of Birth. RESULT 

,-,urn MALES UNDER a. 
-- -- 

-,,, State or Territory of Birth. RESULT 

~ONLIDL MALLS UNDER n. . 

T& lM - 
& . T I d  MU. 

W 

Alut. 

 ad.^ Cob I - -  
m 
D C  

F l -  

Id.bo 

U T ,  1 
b t  

I 
N" 

1 .  
N.Y.. - 
N.DA -- 

I .  
ou. -- 
-..- . I  

:;:-I-- 
Puh 

Pro - 
A t % . - . - -  

B o n M  .- 

Topl --- 1 ' 1  

FIGURE 34.-Result slip for count D, 1900 

Count E-Country of birth.-For this count the cards for foreign 
born, as they came from count B, were consolidated into counties, with 
separate packs for the larger cities only (25,000 or over), thus keeping 
somewhat more geographic detail than for the native cards used in 
count D (State of birth). 

9 Tcwlfth Cauw of the Uniled S U r ,  1800, Vol .  I ,  Population, P t .  I ,  pp. 676-730. 
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Result slips are extant only for foreign-born white, but the tabulation 
must have been made for the foreign-born colored as well, since the 
presentation of data on country of birth in the 1900 report lo is entirely 
on the basis of total foreign born, with no figure whatever for the foreign- 
born white alone (as one accustomed to later statistics of foreign stock 
might expect). 

According to the printed result slips (blank forms; no actual completed 
slips were preserved), the foreign-born cards were sorted, as indicated 
for the cards for State of birth of the native population, into three 
sex-age groups, with a further sort by citizenship for the males 21 and 
over, thus: 

blalee under 21 years of age 
Males 21 and over 

Naturalized 
F i s t  papers 
Alien 
Unknown 

Females 

There was a separate printed result slip for each of these six sort 
groups; and a general purpose sheet was provided on which to record 
the foreign-born colored claeses. 

The tabulating machine was wired to count 38 specific countries 
of birth, with an "All other" for specified other countries, but set so as 
to reject still other countries, including 11 countries listed on the back 
of the result slip for hand counting. In the relation between the coun- 
ters and the complete list of countries, this count was similar to the 
tabulation of State of birth for the native population, including provision 
for the hand counting of rejected cards for minor countries. 

Here, again, the published tables cover only a small part of the detail 
outlined in the tabulation forms. In fact, the data published in the 
chapter on country of birth are limited strictly to a simple classification 
by country of birth, with no separate figures even for white and colored, 
though one mdst assume that the color classes were kept separate in 
tabulation, since succeeding tabulations called for a sort of the cards by 
color. In the chapter on citizenship, etc., however, there are figures for 
males 21 and over and for aliens, by country of birth, which would not 
have been available if any considerable condensation of the sort for this 
count had been made. 

Count H-Yean in the United States.-For this count the foreign- 
born cards kept separate by counties for count E were consolidated, so 
that the only geographic areas shown were cities of 25,000 or over and 
the balance of the State. These areas were used for all the remaining 
counts. 

'0 Twelfth Cenaw of th United Stolea, I B W ,  Vol. I ,  Population, P t .  1 (1901), pp. 731-804 and 915-921. 

'L 
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This count was made for foreign-born persons in the three sex-age 
groups specified for counts D and E, again with the males 21 and over 
subsorted by citizenship or naturalization status. 

The tabulating machine was wired to count years in the United 
States-single years from 1 to 5, then groups ending with 20 years and 
over, plus ability to speak English on 2 counters. Persons under 10 
years of age were counted separately, but even with this classification 
the machine used only 32 counters, with only one simple set of relays. 

The result slips a t  hand cover only foreign-born white; but the data 
published in the 1900 report represent total foreign born, so one must 
assume similar tabulations for the various classes of foreign-born 
colored. Specifically, tables showing years in the United States were 
published for foreign-born males, foreign-born females, foreign-born 
males 21 and over, and alien males 21 and over." 

For males 21 and over, sorted by citizenship, the result slip contained 
only the second section of the result slip just outlined, namely, the 
column of years in the United States, with the counters for ability to 
speak English. 

Count K-Birthplace of parents.-This count, made for the larger 
geographic areas indicated for count H, was a tabulation of population 
by birthplace of father and mother, in detail similar to that of 1890, 
except with a more inclusive list of countries-30 in all, including the 
United States, as indicated by a single page of the posting sheet, which 
is the only printed tabulation form now available for this subject. For 
publication, the list of countries was condensed to about 20. The 
posting sheet indicates an overall sort by "general nativity and color," 
presumably native white, foreign-born white, Negro, and other colored, 
and then by birthplace of father, with stub items for the sex-age- 
citizenship sorts of counts D and El and counters for country of birth 
of mother. 

Only a part of the detail derived from this tabulation is published in 
the report.12 From the basic sort, there are figures for total white and 
colored, for native white, and for foreign-born white, but no classification 
by age or sex (or citizenship). One might, therefore, venture to suggest 
that, as in the case of count Dl this sort might well have been omitted 
from the actual tabulation, in order to save both tabulation time and 
the labor of consolidating figures spread over a t  least six sets of result 
slips, to get the data actually published. 

Count L-Age detail, conjugal condition, etc.-For this count the 
cards for native whites were sorted by parentage; that is, as of native 
parentage (both parents native) or foreign parentage (one or both 
parents foreign born), and the classification of males as under 21 and 21 

11 Twelfth C e w  of the United Stotss, IWM, Vol. I, Population, Pt. I (1901), pp. 924 ff.  
u Twelfth C c w  of the United Slolsa, 1000, Vol. I, Population. Pt. I, pp. 805-905. 



102 PUNCH CARD TABULATION 

or over was discarded. The colored were tabulated as Negro and other 
colored, without regard for nativity. Then, all classes were sorted into 
5-year.age periods, presumably through the use of the sorting box in 
connection with the preceding runs; that is, they were sorted on the 
major age field of the card, so that all items counted would be cross- 
classified by age in 5-year periods; and the first period was subsorted by 
single years, to give single years from 0 to 4. 

For each color-nativity-sex group there was a set of six result slips 
containing columns for readings; first, five columns for the first five 
single years, then columns for successive 5-year periods, winding up 
with 100-plus and Unknown. 

Thirty-seven counters on the dial board mere used, distributed as 
followx: 

Cmcllna 

Age detail, single yeara within period, from the unit9 field on the card. . 1-5 
Country of birth of mother. .................................... 6-20 

This made page 1 of the result slip; then on the reverse, page 2: 
Counterr 

Illiteracy and school attendance, exactly ae punched on the card. .... 21-28 
English, yea or no. ............................................ 29-30 
Conjugal condition, " as punched on the card. .................... 31-36 
Totalnumberofcd ......................................... 40 

The results of this very detailed tabulation ~rovided most of the 
material for the first half of Volume I1 of the 1900 Reports on Popula- 
tion. All of the classifications provided on the result slip were used in 
some form, albeit often with extensive condensation, especially in the 
matter of age periods. The data on country of birth of mother were 
tabulated for the use of the Division of Vital Statistics and thus were 
not included in the Population Reports. 

The occupation count.-The statistics on occupation published in the 
"regular" 1900 reporta14 were limited to a list of 303 occupations, by 
sex, for States and cities of 25,000 or more. From the cards, as sorted 
by occupation, were tabulated later the material published in a Special 
Report on O~cupations,~"hich was completed before the end of 1903. 
For these tabulations the cards were first consolidated into 140 occupa- 
tion groups and then run on machines wired to show the desired cross- 
classifications. 

For this special report the data for persons 10 years old and over 
reporting an occupation (termed "gainful workers") were tabulated 
under nearly all the classifications shown for the general population 

18 But note that the 6gures for persona mamed less than 1 year and 1 year or more were not separately 
published in the report. Twelfth C m w  of the United Stutas, 1800, Vol. I ,  Population, Pt. 1 (1801). 
conjugal condition, pp. 251-348. 

1' Twelfth Cauw of the U n i t d  States, 1800, Vol. 11, Population, Pt. I1 (1902). pp. 503-601. 
u Twdf th  CCMW of the United States, 1800, Special Reports, Occupations (1804). 
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except the detailed combinations of country of birth of father and 
mother. 

The tabulations must have been done for States and cities of 50,000 
or more, though the figures were much condensed in publication for 
areas less than the United States as a whole. Provisionally, one may 
assume that the cards for each of the 140 occupation groups, already 
sorted by sex, were sorted into five color-nativity groups as follows: 

Native white, native parentage 
Native white, foreign parentage 
Foreign-born white 
Negro 
Other races (Chinese, Japanese, and Indian) 

This would make 10 packs of cards for each of the 140 occupations in a 
large city, or in the balance of the State. The publication for the colored 
was in the form of a line (or column) for total colored, followed by a 
line for Negro. 

Most of the cross-classifications presented in the special report could 
have been obtained by running the  cards as thus sorted on one machine 
set up for age groups, 10-year groups from 15 to 65, with single years 
for ages from 10 to 14; conjugal condition; and period of unemployment 
(3 periods: 1-3 months, 4-6 months, and 7-12 months). Then, for the 
material on place of birth of parents, the color-nativity packs could 
have been thrown together, making 2 packs only for each occupation, 
and run on a second machine set up to count 21 countries of birth of 
parents. For this count persons with both parents born in the same 
foreign country, or with one parent born in that country and one native, 
were combined under the name of that specific country, with a residual 
group for all persons of "mixed foreign parentage." 

Neither of these machines would use the capacity of the dial board to 
its limit; byt i t  would hardly have been practicable to set up one machine 
to handle all of the items assigned to these two machines; and it would 
not have been economical to tabulate place of birth of parents for the 
cards sorted into five color-nativity groups, since the color-nativity 
classification was not called for in this connection. 

THE 1900 CENSUS OF AGRICULTURE 

Special attention was given to the planning of the tabulation of the 
results of the census of agriculture, in view of the admitted hiadequacy 
of the 1890 reports on this subject. In justification fpr this emphasis, 
Director Merriam quoted the numbers of gainful workers employed in  
agriculture and in other broad sections of economic activity in 1890, as 
follows: In agriculture, over 8 million; in manufactures and mechanical 
industries, 5 million, and in trade and transporatation, 3,300,000. 
Looking forward to the future, he made this statement: "It is submitted 
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that agriculture always haa been and always will be the most important 
industry of the Republic." l6 

The schedule.-The 1900 schedule for the census of agriculture was 
printed in the form of a 4-page folder, with instructions on page 1 and 
153 items or questions on pages 2,3, and 4. Some of the items, however, 
called for as many as three answers, as for example, the question on 
corn, under which were reported acreage, production, and value. In 
general content and arrangement, the schedule was not radically different 
from the schedules used in recent farm censuses. 

The first process, following the receipt of the schedules, was termed 
editing. This included a general examination of the schedules for 
completeness and consistency, the entering of directive symbols for the 
use of the card punchers in connection with certain questions, and. the 
entering, in the margin of the schedule, of symbols indicating tenure, 
color or race of operator, brief classifications of the farm by size, value 
of products, and principal source of income. The symbols for the size 
classification were based on the reported acreage and were provided, in 
addition to the specific acreage, as a convenient means of grouping the 
cards for the larger and smaller farms for cross-classification with other 
items. The "principal source of income" was that product or group 
of products which furnished 40 percent or more of the total value 
of products. The editing process, as reported about midway in the 
progress of the work, consumed something over 6 minutes per schedule. 

The 1900 farm card.-Two cards were used for the 1900 census of 
agriculture. The farm card, so called because there was one card for 
each farm, was somewhat larger than the population card, being 7% 
inches by 3 % inches, and had.36 columns, each of an inch wide, as 
compared with 24 %-inch columns on the population card. All of the 
36 columns were punched on the key punch, already described and 
illustrated above (figure 30). 

In addition to the fields, each made up of one or more columns, in 
the main part of the card, provision was made for State and county 
symbols, and also for color and tenure of operator, in the top margin. 
These marginal items were punched on a gang punch similar to that 
used for the population cards, as illustrated in figure 14, except 
that it provided for the insertion of the whole card, rather than just the 
left-hand end. The inclusion of the color-tenure items on the gang 
punch required that the cards come to the gang punch operator already 
sorted by color and tenure. 

To make this possible the schedules were sorted by color, usually two 
items, but occasionally, where there were Indian or Chinese farmers, 
three or four; and then by tenure, usually six items, though sometimes 
fewer in areas where some of the tenures were not represented. Thus, 
for each county there would be normally 12 packages of schedules, 
representing the color-tenure groups, but now and then a larger or 

1' Report of the Diredm of the Twelfth Cenara, November 1, 1900, p. 18. 
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smaller number, necessitating a close check on the sorting and on i;he 
recording of the work as it passed through the various processes. 

Since it was far easier to sort cards than to sort schedules, even before 
the advent of the electric sorting machine, this procedure would seem 
to discard one of the advantages of the punch card method. And in 
addition, it left the schedules for a county filed in 12 (or more) subdivi- 
sions, rather than in one simple numerical series, for later reference. 
Nevertheless, H. T. Newcomb, at one time administrative assistant to 
the chief of the Agriculture Division, wrote, in 1901," "In order to make 
it possible to utilize the more economical gang punch, the schedules . . . 
are assorted. . . in 12 classes according to .  . . race. . . and tenure" 
before punching. In addition to the more difficult sorting of the 
schedules, there were 12 times as many packs of cards to handle and 
keep separate between key punching and gang punching, and 12 times 
as many settings of the gang punch-this in itself more than offsetting 
the added task of punching two more items on the key punch. 

The printed form of the farm card is shown in figures 35 and 36, first 
the unpunched card, with the addition of overprinted words indicating 
the item to be punched in each field, and second, a completely punched 
card. 

W a m ~  35.-Farm card, unpunched 

Note that the fields are composed of one or more complete columns, 
as required for use on the 11-key punch, rather than of irregular blocks, 
as on the population card. 

The two blank columns at the left of the card were used, in certain 
States, in connection with range farms and with irrigation, as follows: 

For a schedule on which the word "Range" was stamped, in red, a "1" 
was punched in the extreme left margin of the card, under the "2" in 
the X line; and for a schedule reporting irrigated crops, as indicated by 

11 H. T. Newcomb. M & n M  Tabulation ofths SWirciu of AcwkuUuw (1@00), a paper presented to 
the AM8 at Denver, in Auglpst 1901, and also published in Philadelphia as a separate pamphlet, p. 20. 
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the answers in questions 17 or 18, a "1" was punched in the second of 
these marginal blank columns, under the "4" in the X line. In these 
States, for farms with no range land a zero was punched in place of the 
"1" in the first column; and for farms with no irrigation, a zero in the 
second of these columns. 

........ * : * a  : *a  : . . . : .a  ; . .a;.  a;..*.. ... C ................ lr : ........ 0, I?: .............. ..,..... .. , .:. . . . . . . . . . . . . .  
I I I ,  I 1 ,  1  I I I j l  1 1 1 1 . 1  1;. 1 . j l  I , : I  I * : I  -I I ; ,  L . ;a, .......... .;. . .:. • .I.. m j .  . .:. . .:. . .;. . .j. . 
. a * .  a .  s . . .  .:. . . ; . a  .:. . a ; .  . .a .  .:. . .:. . . ; a .  ........................................... ...- ................. -..* -...-.- .; ....................... ......... .mi.  . .i.. .:. . .:. . .:. . .:. . . I .  . . j .  , ......... 8 : .  .... . j *  * .i.. .:.**:. . .:. . . i . .  

. . . . . a .  s : .  . . I . .  .......... .... 
.:. . • .. 

FIGURE 36.-Farm card completely punched. This card represents a farm of 100 
acres, located in Shiawsseee County, Michigan, and operated by a white farmer 
who held the land aa a tenant, paying a share of the products to his landlord. On 
June 1, 1900, the entire farm was made up of improved land; its aggregate value was 
$4,800, including buildinge worth $500; implements and machinery worth $120 
were used in its cultivation; products raised during the crop year of 1899 were worth 
$1,500, of which $350 worth were fed to livestock on the farm; $50 was expended 
for fertilizer during the crop year, and $160 for labor. Note that  the units digit haa 
been omitted in punching the figures for value. 

For purposes of classification of various items according to size of 
farm, the following groups were established, each group represented by 
a symbol written by the schedule editor in the left margin of page 2 
of the schedule and punched in the first narrow printed column on the 
card. 

0. Under 3 acres 5. 100 to 174 acres 
1 . 3 t o 9 a c r e s  6. 175 to 259 acre8 
2. 10 to 19 acres 7. 280 to 499 acres 
3. 20 to 49 acres 8. 500 to 999 acres 
4. 60 to 99 acres 9. 1,000 acres or more 

In the second of these narrow columns was punched a second symbol, 
also written in the margin of the schedule, indicating the principal 
source of farm income, the major classes being as follows: 

0. Hay and grain 
1. Vegetables 
2. Fruits 
3. Livestock 
4. Dairy product8 

6. Tobacco 
6. Cotton 
7. Rice 
8. Sugar 
9. Other products 
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In the third narrow column was punched a symbol indicating one 
of the established classes based on the value of all products, excluding 
crops fed to livestock, a figure sometimes termed, as on the card, 
"amount of income."18 These symbols were as follows: 

4. $260 to $499 
6. $600 to $999 
6. $1,000 to $2,499 
7. $2,500 or more 

In the remaining broader fields of the card were punched the following 
quantitative items: 

4. Ama, in acrea 
6. Improved acreage 
6. Total value of farm, in dollars 
7. Value of buildings 
8. Value of implements and machinery 
9. Value of products 

10. Value of products fed to livedock 
11. Vdue of livestock 
12. Amount expended for fertilizer 
13. Amount expended for labor 

Except for items 4 and 5, as numbered above, the units digit of the 
figure reported was omitted and the tens digit was raised by 1 if the 
omitted digit was 6 or more--or every other time if it was exactly 5. 
This requirement doubtless added materially to the difficulty of doing 
accurate punching. 

Supplementary cards with red ends were provided for cases where 
the space provided on the main card was not sufficient-for example, 
where the value of the farm was over $99,000. 

The schedules were numbered (within a county) and each card was 
to carry the same number as the schedule. 

The whole complicated and laborious proceeding outlined above for 
getting color and tenure punched on the gang punch could have been 
avoided by splitting the two initial (blank) columns each into two 
fields, one above the other (as in some cases on the population card) and 
punching color and tenure, as well as size of farm, source of income, 
etc., on the key punch at the start. Specifically; the "0" positions could 
have been used, as they were, to identify range land and irrigation; and 
six lower positions in these two columns could have been used, as two 
fields, respectively, for color and tenure. The lower fields could have 
been punched under the two-position fields for range and irrigation 
simply by pushing the carriage of the punch machine back to the left 
after punching the two upper positions-a device available, with this 
punch machine, only a t  the beginning (or the end) of the card. Then 

I* Twdjth C n v w  of t b  United SLotea, IB00, Vol. V. Agriaultum. Pt. I, p. lix. 



108 PUNCH CARD TABULATION 

the cards could have been sorted by color and tenure, a much simpler 
process than sorting the schedules. 

Thus the whole task of sorting the schedules by color and tenure and 
keeping the color-tenure packs separate for gang punching could have 
been avoided. The gang punch would then have recorded simply the 
geographic area, State and county, these representing the areas under 
which the schedules were normally filed. And the schedules for each 
county would have been filed in simple numerical order. 

The classification items assigned to the upper margin of the card and 
gang punched along with the State and county symbols, were as follows: 

C~lor  : W-White Tenure: Ow-Owner (full owner) 
B-Negro Po-Part owner 

Ch--Chinese 10 OT-Owner and tenant 
In-Indian 10 Mg-Manager 

CT--Ca& tenant 
ST--Share tenant 

These are the classifications which, as suggested above, might have 
been key punched in unused space in the lower part of the first two 
columns on the card. 

The key punching of a farm card required from 24 to 34 key strokes, 
the average being much nearer the larger number. The average 
production per day at  the end of August, 1901, was about 1,000 cards per 
operator, with a considerable increase as the punch operators became 
more experienced. 

At the beginning of the punching, the work of each punch machine 
operator was verified until a satisfactory degree of accuracy was attained; 
then a certain number of cards were verified each week, to see that the 
standard of accuracy was being maintained. 

Tabulating machine for the farm card.-The machine provided for 
the tabulation of the farm card was much more extensive than the 
population machine, since it comprised 10 separate adding devices, for 
accumulating totals from the 10 "quantitativeJ' fields of the card, in 
addition to counters for the numbers of farms in various combinations 
of the classification codes punched in the left-hand section of the 
card-though the combinations required to be counted were relatively 
simple, since a large part of the classification was provided in the 
several sorts of the cards. 

The illustration of the machines presented in figure 37 shows the 10 
counters for recording the additions, expressed in actual digits, which 
were much easier to read than the clockface counters used for popula- 
tion; then, above these counters, 21 dials, like those on the population 
machines, for counting the numbers of farms in the various combinations 
af classifications. 

1, The whole number of farms returned as operated by Indians was 19,910, and by Chinese, 1,842, 
mainly in Hawaii nnd California. 
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That part of the tabulating machines used for the agriculture census 
which received the cards, usually termed the "press," was practically 
the same as that used in the population machine, as already described 
in detail above. And the method of recording the results, by reading 
the several dials or counters at the end of each run, was the same. 

The cards, as they came from the gang punch, were already sorted 
by color (or race) and tenure; and since only three runs of the farm card 
were made,20 one must assume that there was one further sort of the 

FIGURE 37.-Tabulating machines for the farm card. Note both countere for acreage, 
etc., and dials for farm claaaification. 

existing packs of cards, presumably by the size code punched in the 
first printed column of the card. This sort would make the result slips 
and the subsequent consolidations very complicated and voluminous. 
In fact, they would be so extremely voluminous, with a potential of 
100 sort packs for each county, that one feels inclined to say that an 
additional run, with the cards sorted only by the size code, would have 
entailed less work. The tabulation of the quantitative columns under 
this combination sort would give all the classifioations af acreage, value, 
or expenditures that appear in the published reports except those by 
principal source of income and value of products, and all the combination 
counts of farms except the cross-classification of these two series. A run 

* Report of the Ditsdm of the Twelfth C-, iBO1, p. 10. 
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of the cards sorted simply by source of income (consolidating the sorts 
by color and tenure) would provide the quantitative items under this 
classification, and with the addition of counters for the value of products, 
the final combinations of farm characteristics. And a third run of the 
cards, sorted on the value of products symbols alone, would complete 
the data shown in the reports for acreage, values, etc. 

The three runs just referred to would be made with the farm cards 
sorted as follows: 

No. 1. By color-tenure and eize (around 80 or 100 packa per area) 
No. 2. By principal source of income (10 packa per area) 
No. 3. By value of producte (7 packa per area) 

The alternative proposed as probably more efficient would substitute 
for run No. 1, two simpler runs, with the cards sorted as follows: 

No. 1-A. By color-tenure only (10 or 12 packs per area) 
No. 1-B. By size only (9 packs per area) 

Twelve machines were installed for the tabulation of the farm cards. 
The production record for June, 1901, was 5,483 cards per 6%-hour day; 
for 3 days in mid-July, the average was 7,159; and for the last week in 
August, 8,130. Considerable increase in the daily output was pre- 
sumably attained in the succeeding months, as little more than one- 
quarter of the work had been completed a t  the end of August. 
The 1900 crop card.-The second agriculture card, the crop card, 

so-called, was much smaller than the farm card, having only 16 columns, 
arranged in six "fields," with a gang punch field set up in %-inch 
squares, to fit the population gang punch. The dimensions of the card 
were % inches by 3 inches, though according to a sample found among 
the records there was an unused space 1% inches wide on the right. 

FIGURE 38.--Crop card, unpunched 
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The printed form of the crop card is shown in figures 38 and 39-both 
the blank card, with overprinted labels and a completely punched card. 
In the latter may be noted the larger size of the holes punched in the 
first four columns (on the population gang punch) and the smaller holes 
in the closer-spaced columns done on the agriculture key punch. 

Fxamr~ 39.--Crop card, completely punched. Thia card represents the wheat (qmbol 
011, for wheat reported in bushels) grown on the farm represented by the farm card 
illuetrated in figure 36. This crop was hanrested from 30 acres, amounted to 600 
buehels (units digit omitted) and was valued a t  $430. 

* .. 

The classifications by color or race of operator and tenure occupied 
three rows a t  the bottom of the gang punch section and were punched 
as a part of the gang punching operation. This would mean that the 
crop cards, like the farm cards, had to be kept in separate packs cor- 
responding to the sort-groups of the schedules, for this operation. 

Here again, even more easily than with the farm card, the labor 
of sorting the schedules prior to key punching (already done, of course, 
for the farm cards) and of keeping the color-tenure packs separate for 
the gang punch, could have been avoided, simply by providing, in the 
present gang punch space, key punch positions for color and tenure. Or 
still simpler, since the card has space for additional columns, by adding 
two full columns for color and tenure a t  the beginning, just preceding 
the present column for size of farm. Note that, even doing the sorting 
by hand or with the sorting needle, i t  is far easier to sort cards than 
schedules; and the labor of punching two more symbols on the key punch 
would have been relatively infinitesimal. 

While there was ordinarily only one farm card per schedule, there 
were on the average about 20 crop cards for each farm, as one card was 
required for each crop reported, then one card for each of specified 
groups of livestock or livestock products, and additional cards for 
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miscellaneous questions assigned arbitrarily to crop cards, like acreage 
owned and rented, for part owners, or acres irrigated, or area under 
glass, for greenhouses, etc. 

The specific crop or other item represented by a given card was 
indicated by a three-figure code punched in the first broad field, the 
different codes numbering about 300. For crops or products likely to be 
reported in different units by different farmers, two or more codes were 
provided; thus, the code for corn reported in bushels was 010, or for corn 
reported in hundredweights, 020; for cotton reported in square bales, 
211; in round bales, 212; in pounds of seed cotton, 213; or in pounds 
of lint, 214, with still further codes, 217, 218, and 219, for Sea Island 
cotton reported in the respective units: 217 for pounds of lint, 218 for 
bales, and 219 for pounds in seed. (Note difference in order of units for 
Sea Island.) 

Before punching the proper code for crop or livestock, however, the 
key punch operator had to punch the codes for size of farm and principal 
source of income, the same as on the farm card. These would be 
uniform, of course, for all cards punched from a given schedule. 

For the crop card the provisions for omitting units or units and tens 
digits were much more complex than in the case of the farm card, since 
there was a much wider variety in the relative size of the items to be 
punched. Further, these instructions were more difficult to follow, 
since the omissions were prescribed for only one product here and there, 
and sometimes eliminated one digit and sometimes two. 

Further, in a number of cases one code or another was used according 
to the presence or absence of figures for another item; for example, 
molasses reported in gallons on schedules also reporting sugar was coded 
272, while on schedules not reporting sugar the code was 273. Again 
there were apparent inconsistencies; for example, in the general instruc- 
tions for the livestock entries, the instructions read: "When there has 
been written an X before the name of an animal, punch three 0's in the 
field for acres. For all other animals for that field strike the X key." 
Red cards were used for range animals and for irrigated crops. 

In most cases prenumbered cards were used, and the first number 
used was written on the schedule; and if red cards were used for range 
animals or irrigated crops, the numbers of these cards also were written 
on the schedules. Red-end cards were used for overflow items here, as 
with the farm cards; except that for overflow from red-card items there 
was provided a red-end card with the top margin colored green. These 
overflow cards were to bear the same numbers as the cards which they 
supplemented. All these special cases must have made the task very 
complicated, not only for the card punchers, but also for the tabulating 
machine operatives, and likewise for the clerks who translated the codes 
into titles or column headings far the tables. 
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Since the crop cards were prenumbered and tied in to the schedules 
through the writing on the schedule of the number of the first card only, 
the problem of checking a card back to the schedule for verification or 
correction must have been rather difficult-especially since the schedules 
were presumably filed in color-tenure groups rather than in a continuous 
series. Thus, first noting the color-tenure classification of the suspected 
card, one would leaf through the schedules under the corresponding 
classification to find a number approximating the card number and then 
hunt for a schedule that seemed to match the card item; then woe to the 
checker, if the error happened to be in the selection of the crop code! 

The smaller crop card required a t  least 8 perforations, and frequently 
as many as 16, with an average around 13. A separate crop card was 
punched for each crop, one for each class of livestock, and some for 
miscellaneous inquiries on the schedule. The data for punching had to 
be taken from various parts of the schedule; different code numbers had 
to be identified and fitted to the returns, often two or three different 
code symbols for the same crop, according to the unit in which the pro- 
duction was returned (bushels or hundredweights for corn, for example) ; 
and there were differing rules for the omission of final digits to be applied 
in different cases. So while the number of holes to be punched in a card 
was much smaller than with the farm card, additional time and attention 
had to be paid to these varying specifications for handling the different 
parts of a given schedule. The production records showed an average 
of about 2,000 cards per day per operator, however, around the end 
of August, 1901. 

Tabulating machine for crop cards.--The machine used for tabulating 
the crop cards was smaller than that provided for the farm cards, 
comprising simply three sets of the adding mechanism with a single 
clockface counter to register the total number of cards in the run. 
These machines, each with one clockface counter and three registers for 
totals, are illustrated in figure 40. 

The crop cards were run more rapidly, since there were fewer totals to 
be taken off for each reading. The average production per machine 
during the month of June, 1901, was 8,104; in July, 9,595; and in 
August, 10,132, with presumably considerable increases over this last 
figure during the remaining months of the tabulation period. 

The crop cards representing livestock and livestock products were 
tabulated first under the sort by color-tenure, as they came from the 
gang punch, then sorted by size of farm only, as punched in the first 
column of the card, and finally by principal source of farm income. 
Thus these cards were run through the machines three times, producing 
data under the three classifications listed, or four, counting color and 
tenure separately, as they were published. 
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The cards for the major crops were run through the machine twice, 
once as sorted by color-tenure (though the published figures appear 
only as classified by tenure and again by color of operator, not under the 
combined classification showing tenure by color), and again as sorted 
by size of farm. 

Rana~  40.-Tabulating machines for crop carda 

The cards for the less important crops and for livestock and livestock 
products were apparently run through the machines only once; and the 
reports do not show any classification, not even color or tenure. 

Evaluation of program.-Dr. L. G. Powers, Chief of the Agriculture 
Division in the censuses of 1900 and 1910, is reported to have said, after 
the close of the 1900 census, that the compilation of the 1900 statistics 
of agriculture in 1900 through the use of the Hollerith equipment had 
cost twice as much as it would have cost to do it by hand work and 
adding ma~hines .~  

It would seem, after a rather intensive review of the procedures, that 
a very great saving, though perhaps not amounting to as much as 50 
percent, could have been made if the planning had been simplified and 

I 

modified so as to take fuller advantage of the possibilities of the punch 
card technique. The additional time and trouble (and possibility of 

Teatimony of Charlea W. S p h r  in the caw of the Tabulatius Machine Co. va. E. Dana D-nd 
before the Supreme Court of the Ditriat of Columbia. Febmuy 24. 1910. I 
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error) that could have been saved by planning to sort the cards rather 
than the schedules by color and tenure has already been noted. The 
complex instructions required for the card punchers could have been 
greatly simplified by providing different cards for the different types 
of information that were all punched in the crop card. And the transkr ' 
of a bit more of the "judgmentJJ tasks from the punchers back td'the 
editors would have expedited the work and reduced the chance of 
serious errors. The task of punching cards ought to be reduced so far as 
possible to a matter of strict routine. Note comment above (p. 94) on 
the added burden imposed on the population card punchers by requiring 
that they punch "native" and "foreign bornJ' by observing whether the 
birthplace was a State or a foreign country. Many of the fields on the 
crop card required similar "interpretationsJJ on the part of the punch 
machine operator. 

THE FAMILY CARD, 1900 

A rather elaborate series of reports on families returned in the 1900 
census was planned and a special family card was provided. In Novem- 
ber of 1901 it was reported that more than 200 punching clerks were a t  
work on this card, and that the punching for the entire country was 
expected to be finished by the end of January, 1902. za This card 
carried information on home tenure (which appeared on the individual 
card in 1890), number of families in the dwelling, number of persons in 
the family, number of persons in each of the relationship categories, and 
selected items of information about the head of the family. The specific 
items, each represented by a field on the family card, were as follows: 

Fields relating to the dwelling or family- 
1. Number of pereons in the dwelling 
2. Number of families in the dwelling 
3. Type of family (private, hotel, etc.) 
4. h'umber of persons in the family 

5-9. Number in each of five relationship clssses 
Fields relating to the head of the family- 

10. Color of head 
11. Sex of head 
12. Age of head 
13. Age of head's wife (or husband, if female head) 
14. Conjugal condition of head 
15. Years married (for couples reported on schedule) 
16. Nativity and parentage of head (a rather complicated code eystem giving 

country of birth for foreign born, and for native, country of birth of 
parents, if both of same country or ohe foreign and the other native) 

17. Occupation of head 
18-20. Occupational status of other members of family 

21. Tenure of home (or farm) 
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The whole number of family cards punched amounted to 16,239,797.28 
From these cards, the punching of which must have represented a 

very considerable cost, only one tabulation was made. At least the only 
figures relating to families which appear in the 1900 reports are those 
tabulated from the first four items on the card (numbers of persons and 
families in the dwelling, type of family, and number of persons in the 
family), and the tenure items from the last field on the card. These 
appear in the final section of the second volume of the population 
 report^.^' 

A tabulation sheet (result slip T) had been prepared for the cards 
sorted by tenure and by color-nativity of head of family, to give sex and 
age of head and "country of originr'--country of birth of the foreign 
born (30 countries) and country of birth of foreign parent for native 
white of foreign or mixed parentage. This tabulation seems to have 
been dropped from the program for lack of funds for continuing the 
work. 

PROPOSED TABULATION OF CHILDREN EVER BORN 
Mention is made in the Director's Report dated July 15,1903, of work 

looking forward to a tabulation of the data on children born and 
children living, these tabulations to be limited to women both of whose 
parents were born in the same country and whose husbands were living 
with them a t  the time of the census. These women were to be classified 
by color, nativity, parentage, age, and duration of marriage, with 
tabulation according to the number of children born and the number 
living. (No information is available with respect to the relationship to 
be established between these two figures.) 

It was stated that (as of July, 1903) the sorting of the cards back to  
schedule order was four-f3ths completed. The selection of cases, as well 
as the figure for years married, apparently required reference to the 
schedule. But here again the record stops with this reference to the 
preparation of the cards for tabulation. I t  is noted, in this same 
report,26 that similar data for children born and living, collected in 
1890, were actually punched in the cards for 1890, but by reason of the 
closing of the temporary census office, were not tabulated. 

n W .  R.  Memam,  op.  cit., p. 841. 
Twelfth Censu.; of  the United States, 11300, Vol. 11, Population, P t .  I1 (1902). 
Report of the Director of the Ccnars, 1903, p. 5 .  



Chapter VI. THE CENSUS MACHINE SHOP AND THE 
1910 CENSUS 

DEVELOPMENTS IN THE CENSUS OFFICE, 1900-1910 

Between.1900 and 1910 several important changes took place in the 
organization of the Census Office and its program of work. The most 
important of these were perhaps (1) the establishment of the Bureau 
of the Census as a permanent bureau (under the jurisdiction of the 
Department of Commerce and Labor), (2) the discontinuance of rental 
contracts with the Hollerith Co.-the Tabulating Machine Co., which 
later developed into the International Business Machines Corp. (IBM), 
and (3) the setting up of the Machine Shop (later called the Mechanical 
Laboratory), for the development and building of tabulation machinery 
to take the place of that previously operated on a rental basis. 

Under the Permanent Census Bureau Act, the Bureau was organized, 
as before, into divisions nominally designated in accordance with major 
types of decennial census subject matter: Population, Agriculture, Vital 
Statistics, and Manufactures. There was to be, however, less rigid 
adherence to subject-matter specifications, so that almost the entire 
force might be assigned first to one and then to another of the various 
nondecennial projects. 

One project undertaken in 1903 was the tabulation of the Census 
of the Philippine Islands, involving a population of 7,635,000, which 
was handled in the main by "regular" census employees-to the saving 
of funds for return to the Treasury, but a t  the expeqse of some other 
inquiries on which work had been discontinued for the time being, in 
order to complete this new assignment promptly. Two projects under 
way were temporarily suspended, in order to transfer clerks to the . 
Philippine census, nsmely, Wealth, Debt, and Taxation, later completed, 
and the oft-interrupted work on fertility (children ever born) based on 
the 1900 census returns. This project, for which the major work (the 
punching of the cards) was well under way or possibly completed, was 
never taken up again. (Note that this was the second time that the 
material on this important subject had been collected and punched 
cards prep&$, but no final tabulations made. See comment on 1890 
situation, above, p. 83.) 

Machinery used, 1902-1905.-During the early years of the decade, 
the rental of Hollerith machinery, mainly on the basis of rates per 1,000 
cards handled, was continued. The tabulation machines used, after the 
completion of the 1900 census material, were the Hollerith automatic 

117 



118 PUNCH CARD TABULATION 

tabulators, presumably similar to the one used briefly in 1902 and il- 
lustrated in figure 27, above. This machine used the familiar dial 
board, with space for 40 countersI1 in conjunction with a reading head 
for the automatic feeding of the cards. This did away with the process 
of inserting the cards into the press one by one, but left to the operator 
the task of taking off the tabulated figures from the dials and then 
resetting the dials one by one. 

For the Philippine census there were rented 8 automatic tabulating 
machines and 2 sorters: obviously Merent  from the 20 sorters used in 
the 1900 census of agriculture, which had been purchased by the Census 
Bureau and had not, a t  that time, been altered to handle'the larger 
cards used for population work. 

These automatic tabulating machines were used also in the tabulation 
of vital statistics. And in the Direator's report dated July 15, 1903, 
there is recorded an interesting experiment in the extended use of the 
automatic tabulator for repeated tabulations of the cards, in place of the 
complicated consolidation sheets traditionally used to obtain data for 
the larger areas, as follows: 

The use of the automatic tabulating machine facilitatee the counting of the carda to 
such a degree that it was determined to run the carda over and over again [consolidated 
into larger and larger areaa] and to obtain by thie proceaa the aggregate tablea that have 

. heretofore been secured by a "hand consolidation" (that is, by drawing off the figures 
from one reeult dip after another and adding the columns). A test waa made of the  
comparative time and cost of securing the aggregate tablea in this way, and it  waa found 
that resulb which, aa secured by hand+onsolidation work in the preparation of cer- 
tain tables for the regular censw report, actually required 36,600 hours of work. . . 
costing $14,645, could be performed by 3 men wing 3 automatic machinee in 630 houre 
[a total of 1,890 hours] . . . a t  a total cost of $4,382, or about one-twentieth of the time 
and about one-third of the cost. In the pursuance of thie plan, the carda have been 
counted and recounted on the machines for eight different forme of result slip, the  
aggregate number of carda being 7,391,122.' 

This computation of costs is obviously based on labor cost alone, 
figuring time a t  about 40 (or 43) cents per hour. If there had been 
included machine rental at 65 cents4 per 1,000' cards tabulated, t h h  
would have added $4,800 more-though it would leave the total cost 
still less than two-thirds of the hand-consolidation cost. 

I Memorandum of H. H. Allen. May 24. 1909, p. 13. 
2 Them in basis for the  sumpt ti on that these were multicolumn mrtem, in apite of the faat that 

multicolumn sortern did not come into general use until after 1940. Note especially thin from a rem- 
iniscent letter written by Hollerith in 1919 to an official of IBM: "In the cam of the population machines 
we had to mrt according to combinations of two or more holes. One of these holea might be at the top 
of a card and the other at the bottom and bmuides thmy might be in ditierent columns. . . . There is no 
doubt that these machines are the very beat type that I have ever developed and the only resson I did 
not continue to use them was that they were rather complicated.. . and would have tied up a lot of 
capital in building them." 

Rspml of the Dirsclm of the Csnnrr, 1003, p. 10. 
See p. 118, below. 
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This method of obtaining large-area data was not generally adopted, 
however. Intermediate between these two methods might be mentioned 
the use of summary cards, in which were punched the primary totals, 
for consolidation on an adding tabulator. These summary cards were 
first used, for population, toward the close of the 1930 census work, 
specifically for transposing the results tabulated by industries under 
each occupation, into tables showing occupations under each industry. 
(Similar rearrangements of manufactures material, first by industry and 
then by States, were obtained in 1910, by cutting one-line strips of 
photostats of the original tabulation and rearranging the lines in the new 
combinations.) 

Such enthusiasm for the automatic machine was not quite universal, 
however, and there are suggestions in the records to the effect that it 
might be (or definitely, that it was) more economical to make the small 
runs on the hand-feed machine-partly, perhaps, because for the small 
runs so large a part of the operator's time was devoted to reading and 
resetting the counters, an operation common to both machines, and 
because the hand machine required only one operator. 

In a memorandum dated May 24, 1909, relative to the planning of a 
supply of machines for the 1910 census, H. H. Allen specifically states 
that "it would be unwise, if not quite impossible, to tabulate a census 
solely by an automatic machine, owing to the fact that a t  least one-half 
of the work can best be done on the semiautomatic." This statement 
was made, in spite of the fact that the Philippine census, involving the 
tabulation of 7,635,000 cards, was all done on the Hollerith automatic 
machine, and of the optimistic report from the Division of Vital 
Statistics, referred to above. 

The Census Machine Shop.-When S. N. D. North took office as 
Director of the Census on June 8, 1903, he found that contracts were 
already in force covering the rental of 8 Hollerith automatic tabulating 
machines and 2 sorting machines at rates which seemed to him excessive, 
being 65 cents per 1,000 cards tabulated for the tabulating machine and 
18 cents per 1,000 cards sorted for the sorting machine. This contract 
was subject to renewal year by year. Efforts to get a substantial 
reduction in these rates were unsuccessful and North refused to renew 
the contract on its expiration a t  the end of the second year, on June 30, 
1905. 

The rates per 1,000 cards just quoted would indeed seem to be exces- 
sive, even for the old hand-feed tabulator. Assuming that with the old 
machine an operator would tabulate an average of even 8,000 cards per 
day, the rate of 65 cents per 1,000 cards would amount to $5.20 per day, 
or $1,560 per year of 300 working days. This figure may be compared 

Report ofthe Diredm of ths CUMW for 181U-11, pp. 31-32. 
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with the rental of $1,000 per annum which was paid for similar machines 
used in the 1900 population census. But the automatic machine would 
handle four or five times as many cards per day, a t  least, so that the 
daily rental, a t  the same rate per 1,000 cards, would reach a figure truly 
exorbitant. Assuming no more than 32,000 cards per day as the average 
output, the annual rental would amount to $6,240, or far more than the 
cost of constructing the machine. 

According to a memorandum of H. H. Allen, dated September 25, 
1909, however, the rates were reduced to 50 cents per 1,000 cards 
tabulated and 13 cents per 1,000 cards sorted, for the year 1904-5. But 
even this rate for tabulating would indicate a potential annual rental 
of around $5,000. This contract was finally approved, in spite of the 
personal objection of Mr. Hollerith. "Under this contract," the 
memorandum continues, "the oompany was paid in nine months the 
sum of $18,114.70, and it incurred an expenditure for maintenance, etc., 
of possibly $2,000." This figure, based on actual payments for actual 
time used, would indicate an annual payment per annum per tabulating 
machine of around $2,600, which still seems "excessive and exorbitant," 
as compared with the $1,000 per annum of 1900. And even making 
generous allowance for the probability that the machines may not have 
been in use for the entire time that they were under contract, and also 
for the fact that these so-called rental charges covered maintenance, 
changing of wiring when needed, etc., as well as the use of the machines, 
one must feel that North was well justified in objecting to the rates. 

It may be noted that a t  some time shortly after the Hollerith machines 
were taken away from the Bureau, a contract was made with Charles F. 
Pidgin, of Boston, for the use of his tabulating system or "counting 
machines," and that the sum of $3,352.69 was paid to him under this 
contract. There is no record, however, of the specific apparatus used 
under this contract-though from other sources there is information 
with respect to a considerable assortment of tabulation devices used in 
the Massachusetts Bureau of Labor Statistics, and presumably used 
also in the tabulation of the Massachusetts State Census of 1885, under 
the supervision of Mr. Pidgin and William C. Hunt; and again in the 
Massachusetts census of 1895. 

In anticipation of the attitude of the Hollerith Co., North had 
requested and had received from Congress an appropriation of $40,000 
for the cost of experimental work in developing tabulation machinery7 
during the year 1905-6. Under the provisions of this appropriation, the 
Oensus Machine Shop was started in limited quarters furnished by the 

8 Both rates b d  on Allen's memorandum, which is printed in Hearings before the Commitlee on the 
Cennrs of :he Senole, 1st seas., 6lst Cong. (1900), App., p. 78. 

7 33 Stat. 683 (Holley MS, p. 36). 
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Bureau of Standards, under the general supervision of S. W. Stratton, 
chief of that bureau, but directly in charge of Charles W. Spicer, 
assisted by Eugene M. LeBoiteaux and 0. Lewis Cleven, all three 
previously employed by Hollerith. H. H. Allen, a patent examiner, was 
shortly transferred to the Census Bureau, and presently placed in charge 
of all mechanical work-primarily, one may assume, to make sure that 
there was no infringement of valid patents. The original patents on 
Hollerith's hand-feed machines expired on January 8, 1906, it may be 
noted, so that these mechanisms could be used as a basis for further 
development. In the spring of 1907 the work was transferred to a 
newly equipped shop in the Census Building (on B Street, NW., between 
First and Second Streets). This shop occupied space about 25 feet by 
100 feet and represented an investment of around $18,000. 

The semiautomatic tabulating machine.- That the work had pro- 
gressed beyond the merely experimental stage was evidenced by the 
successful utilization of t.he so-called semiautomatic tabulating machine 
in the Cuban census of 1907. This machine embodied two improvements 
on the machines used in the 1890 and 1900 censuses. First, it sub- 
stituted an electrical button (or bar, like the space bar on a typewriter) 
for the old-fashioned hand lever. Its operation therefore required far 
less effort on the part of the operator. This feature alone, which was 
devised in 1906 or earlier, materially increased the speed of operation. 
The machine with this improvement alone has been sometimes referred 
to as the semiautomatic t a b ~ l a t o r . ~  

Second, the machine was provided with printing counters, so con- 
structed that they could all be set back to zero by one simple motion 
of the operator. This device eliminated the time-consuming process of 
reading counter by counter and recording the totals on a result slip, 
though the printed totals were contained on long strips of paper, not at  
all convenient for transcribing to table forms or consolidation sheets. 
This device still further increased the speed of the machine, though it 
was still necessary to feed the cards in one by one by hand. 

The printing counters, 1906-7.-The printing counters represented a 
radical departure from the dial-face counters of the earlier tabulating 
machine, though they were perhaps similar in general method of internal 
operation to the counters on the adding tabulators used for 1900 
agriculture. They had, of course, printing faces in place of the digits 
from which were read off the acres and bushels of the farm census, 
seemingly a rather simple adaptation of an established procedure. 
They were, however, as compared with later developments, clumsy and 
of such large size that the printed results required very large areas 
of paper for their recording. In general, the printing device comprised 

H. H. Allen, n~emorandum of September 25. 1909, pages 5 and 7; several machines of this type, sup- 
plid with dial counters, were built, just prior to the introduction of the printing device. 
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six rolls of paper tape, not more than 2 inches wide, with mechanism to 
feed the tapes horizontally across the back of the machine, under the 
rows of printing counters, with hammers to press the paper against the 
type for each reading. 

The results appeared, therefore, in theform of long narrow strips 
of paper, six of these together containing the results of a tabulation 
equivalent to what could have been taken off a 60-counter dial board 
of the old type. Alongside each figure on the paper tape was printed a 
"designation," indicating the nature of the figure; for example, in an age 
tabulation a figure might be designated "Age 32." By reason of the 
extent to which the figures were thus spread out over long strips of paper, 
it was necessary to transcribe the data to consolidation sheets before 
making any use of them in the preparation of tables. But a t  any rate 
it was not necessary for the machine to stand idle while the operator 
copied 40 or 60 numbers off the dial board; and most of the result slips 
used with the dial board machines were designed primarily for the 
convenience of the tabulating machine operator and had to be tran- 
scribed to other sheets for consolidation. On the completion of the 
printing of the results of a given run, all the counters were set back to 
zero by the operation of a single lever. 

Figure 41 represents the back of a tabulating machine with 27 
counters in operative position. The paper reels are shown at  the left, 
with the paper ribbons passing beneath the counters, above the printing 
hammers. These hammers are shown more clearly in the lower rows, 
where there are no counters in position. 

These printing counters, it may be noted, were used interchangeably, 
either with the semiautomatic machines, for which they were first 
devised, or, later, with the automatic, self-feed machines. 

Totalizing counten.-These machines were also equipped with 
totalizing counters-that is, special counters that could run on, without 
resetting, through the tabulation of several packs of cards (several 
areas) to provide readymade totals in many cases. 

The census automatic tabulator, 1907-8.-An automatic (self-feed) 
tabulating machine, with capacity comparable with that of the Hollerith 
automatic machine but with printing counters in place of the traditional 
dials, had also been constructed and was in process of being tried out, 
in 1907, for the elimination of what would in current parlance be termed 
"bugs." The general principle on which this machine operated was 
fundamentally different from that of the Hollerith automatic tabulator 
(or from most other card-actuated machines, including card sorters). 
In most other machines, the response of the machine to the different 
positions of the holes is based on the position of the card a t  that point 
in its passage through the machine when the hole in any column comes 
opposite a single contact point in the path of the card. The census 
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automatic tabulator, however, contained for each column to be tabulated 
a complete set of 12 brushes or contact points; and the counting and 
relay devices were controlled by the position of the brush through which 
the electrical impulse came (just as they had been controlled by the 
position of the needles in the hand-operated press). Thus, the impulses 
from all fields came a t  the same instant, rather than one after another 
as the various (vertical) positions in the several fields came opposite the 
reading brushes. 

FIGURE 41.-Printing counters for Census tabulating machine 

Compact result slip for the tabulating machine.-By the end of 1912 
one more very important improvement in the. tabulating machine had 
been perfected and introduced into the machines still in use, both 
semiautomatic and automatic. This comprised a very important 
change in the printing mechanism. The printing wheels were first made 
much smaller and more compact; then they were arranged in six 
horizontal rows, about 5 inches apart, so as to print the figures recorded 
on 60 counters on a single sheet of paper 14 by 30 inches. The paper 
holder was so arranged that it could be raised inch after printing the 
first line, so as to print a second line under each of the six rows of 
counters, and then another line, making as many as 15 lines of similar 
data from each of the 6 rows of counters. These figures were in position 
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for addition without transcription, so that many of the necessary 
operations could be made right on the result slip. See illustration of a 
section of this result slip in figure 42. I t  is recorded that this change was 
devised and suggested to the Machine Shop by Director Durand,B who, 
while not an expert mechanician, did display a very thorough under- 
standing of all the various factors entering into the conduct of the 
CenSUS. 

In his final report as Director, dated December 31, 1912, Dr. Durand 
expressed the opinion that the saving of labor resulting from the change 
in the form of the printed result slip from the long strips used for most 
of the 1910 tabulations, which required complete trnnscription before 
even the simplest consolidations could be made, was more than that 
secured by substituting the printed strips for the dials or than that 
resulting from the automatic feeding of the cards in place of putting 
them into the tabulator one by one by hand.1° 

Further developments suggested.-In this same report Dr. Durand 
comments on the punching machine devised for the 1910 census (the 
Powers keyboard punch), suggesting that for future censuses a simpler 
punch might well be devised-this in view of seemingly persistent 
trouble with the 240-key machine. His comment on the possibility that 
the 11-key punch used for 1900 agriculture might sometime be used for 
population looks forward to the 1930 census, in which, through some 
substantial changes in the pattern of the card, a 12-key punch was used 
for punching the population cards. 

There is also a long paragraph on the advantages to be gained through 
the development of an integrating (adding) tabulator for the Census 
Bureau. Such a machine was actually developed late in 1936 but was 
never extensively used, as it seemed better, after favorable experience 
with the 1920 census of agriculture, to depend on rented (IBM) machines 
for large volumes of aggregative work. 

The Powers punch.-In 1907, James Powers, one of the machine shop 
experts, was detailed to work out an automatic card-punching machine. 
This machine, as developed and improved over the next 2 years, seemed 
to be satisfactory, and in August 1909, contracts were let for the 
construction of 300 of them (at a cost of $250 each). Contracts were 
made a t  the same time for 100 of the semiautomatic tabulating machines, 
as described above, a t  a cost of about $800 each. 

The new punching machine is effectively described in a paragraph 
from Director Durand's report of December 1, 1909, as follows: 

The punching machine to be used at the present census differs materially from that 
used at the last census. The former punching machines had only one key, which had 

0 See his autobiography, Afcmirs of Edward Dana Durand, privately printed. 1951. p. 162; and also 
"Tabulation by mechanical means-their advantages and disadvantages," by E. Dana Durand, p. 85, 
in Transactions of the Fifteenth International Congress on H y k e  and Demography. Vol. VI, 1012. 

10 Report of the Dirsclor ofths Ccnara for the year ending June 30. 1012, p. 12. 
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F'Iarm~ 42 .Sect ion  of new result slip for tabulating machine. Complete sheet 
comprised six decks, of which only four are shown in the illustration. 
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to be moved about and pushed through the proper holm. The new machine haa 240 
keys corresponding to the various possible facta and operated somewhat in the manner 
of a typewriter or an adding machine. All the necessary keys for punching a given 
card are set before any of the holes are actually punched. An error in setting a single 
key can thua be readily corrected, whereaa formerly if an error waa made the card had 
to be destroyed, although many holea might have been already punched in it. 
This change, together with the greater clearness of the designations of the varioua 

facta on the keyboard, will, it is believed, materially incresae the accuracy of the punch- 
ing and also incream the speed with which i t  is done?' 

It may be added that this machine also provided keys for the geo- 
graphic identification, heretofore provided by the gang punch, which 
required an additional handling of the cards; this saved many thousands 
of dollars and some chance of error. The cards were fed into the 
machine automatically, rather than having to  be inserted one by one. 
The machine also had provision for a limited amount of counting, 
attached to selected keys, though there is no record that this device was 
actually used in the 1910 census. It did, however, sort the cards by sex, 
thus saving one run through the sorting machine. This machine is 
illustrated in figure 43. 

FIQURE 43.-Powers punch 

11 Report oftha Diredm ofthe Cennw. 1008-0, dated December 1. 190% p. 19. 
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Sorting machines.-Reference is made in the same report t o  experi- 
mental work on sorting machines, though apparently the Census- 
developed sorting machine was not perfected in time for the 1910 
census. Nor is there any mention here of the 20 sorting machines 
purchased in 1902 from the Tabulating Machine Co. for use with the 
1900 crop cards, and later rebuilt, in the Census Machine Shop, to adapt 
them to the somewhat larger population card-though these machines 
were eventually used for sorting throughout the 1910 census. 

No punched cards for the 1910 census of agriculture.-For the census 
of agriculture it was decided not to use punched cards, by reason of the 
unduly high cost of this work as it was done in 1900.1P 

Instead, the tabulations for 1910 were done for the most part on 
Burroughs adding machines with wide keyboards, which could be split 
into sections so as to add a t  one handling of the schedules 2s many as 
three items, like acreage, production, and value of crops. This work 
involved the sorting of the schedules by the major classification items, 
but this sorting had been done, perhaps needlessly, in 1900. (See 
comment above, pp. 104, 107.) 

Hollerith offer of machines for 1910.-It should not be assumed that 
the Tabulating Machine Co. had given up hope of participating in the 
tabulation of the 1910 census. Under date of February 3, 1909, in a 
letter addressed to William S. Rossiter, Chief Clerk (principal admin- 
istrative officer) of the Bureau, Mr. Hollerith, knowing, perhaps, that 
the Machine Shop had not yet produced an immediately usable auto- 
matic tabulator or an integrating tabulator, proposed, first, to furnish 
adding tabulators and sorters adequate for the 1910 agricultural census 
(no specific rental terms mentioned), or, if these were not to be needed, 
by reason of change of method for agriculture, to give the Census 
Bureau license rights for use of Hollerith-pattern automatic tabulating 
and sorting machines in tabulating population and vital statistics, these 
last for the lump sum of $lOO,OOO.la One may question whether the 
Bureau might not have saved money and gained time by accepting this 
offer, especially since, under such an arrangement, the printing counters 
already developed in the Bureau might have been combined with the 
automatic feed device covered by the Hollerith patents. In 1909, 
however, the current opinion seemed to give less importance to the 
automatic feed than one might be inclined to give it now, in retrospect. 

1' It was recorded that the 1900 tabulation of the farm census. "apart from revision of agricultural 
schedules." had cost $158,266, or an average of 22 cents per schedule. For comparison. a hand tabula- 
tion of the 4,316 schedules for Champaign County, Ill.. was made parallel with the 1900 tabulation. 
This ahowed a cost of only 10 cents per schedule, or less than half the average cost of the 1900 farm 
census, using Hollerith machines. 

18 Letter quoted in Hsoringa &fare the Committee of the Gem of the Senate, 1st ens.. 6lst Cong., on 
the bill (H.R. 1033) to provide for the thirteenth and subsequent decennial census, App., p. 66. 
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THE THIRTEENTH CENSUS, 1910 

The census of 1910 was taken as of April 15, 1910; and by the end of 
June the clerical force in the Washington office had been increased to  
more than 3,000-with a further increase to 3,800 as a maximum, in 
September. 

The population schedule was similar to that used in 1900, with .50 
lines on each side of a large sheet, or 100 lines in all (one line for each 
person enumerated), and a column for each census question. The first 
step in the tabulation of the population schedules was the so-called hand 
count, a count of the population which was used, first, as a basis for 
paying the enumerators, and then, after verification, for the announce- 
ment of the population of the various States, counties, and cities. 

Second was the editing of the schedules, in preparation for punching. 
This process was especially important in connection with the returns for 
mother tongue of the foreign stock. 

The third process was the punching of the cards, one for each indi- 
vidual returned on the schedules. It was proposed to do this entirely on 
the 300 new keyboard machines referred to above; but there was some 
delay in the delivery of these machines, and considerable difficulty was 
experienced in the operation of the first machines received. For these 
reasons it was decided to use some of the old pantograph punches used 
in the 1900 census and owned by the Census Bureau. The defects in the 
keyboard punch machines were gradually remedied by the Machine 
Shop, so that about two-thirds of the cards were punched on them- 
specifically, 63,500,000 on the new machines and 30 million on the old 
pantograph punches. The new machines were more rapid, producing 
an average of about 1,800 cards per day, as compared with 1,200 from 
the pantograph. It may be noted, however, that the keyboard machines 
were not used for any later census-though the general pattern of the 
machine was the same as that of the so-called Powers punch, used later 
for commercial work by the Powers Tabulating Machine Co., the 
principal competitor, for many years, of the Hollerith Co. in the com- 
mercial field. 

Fourth, the punching was verified by comparing a certain proportion 
of the punched cards with the schedules. 

Fifth was the verification run, a special run of the cards through a 
tabulating machine designed to identify and reject cards that were 
imperfectly punched and also cards in which were punched inconsistent 
entries, such as a 7-year-old child returned as married. (See detail 
below, p. 147.) 

Sixth was the sorting of the cards, by means of electric sorting 
machines, into fundamental groups, as by color or nativity. This was 
done largely on the sorting machines purchased in 1902 from the 
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Tabulating Machine Co. and widened in the Machine Shop for use with 
the larger population cards. The machines had also been materially 
improved, especially by changes which increa-wd the speed of operation." 
These machines, with further improvements, were used in the 1920 
census, along with additional sorters devised and built completely by 
the Machine Shop. 

Seventh was the tabulation of the data required for the reports that 
were to  be published. The major part of t k s  work was doie on the 
semiautomatic machines described above, though as various improve- 
ments were incorporated in the automatic (self-feed) machines, they 
were used more and more in the later runs. 

Detail of the 1910 population schedule.-The 1910 population 
schedule, as already indicated, was printed on a large sheet containing 32 
numbered columns and 100 lines (50 on each side) on which were 
recorded the census items for 100 persons. The numbered columns, 
omitting those used for identification alone, were as follows: 

4. Relationehip to head of family 
6. Sex 
6. Color or race 
7. Age a t  last birthday 
8. Whether single, married, widowed, or divorced 
9. Number of years of present marriage" 

Mother of how many children- 
10. Number born 
11. Number now living 

12. Place of birth and mother tongue of pereon 
13. Place of birth and mother tongue of father 
14. Place of birth and mother tongue of mother 
16. Year of immigration to the United States (for foreign born only) 
16. Whether naturalized or alien (for foreign born only) 
17. Whether able to speak English, or if not, language spoken 
18. Occupation 
19. Industry 
20. Whether employer, employee, or working on own account 
21. Whether out of work on April 16, 1910 (for employees only) 
22. Number of weeks out of work during 1909 (for employees only) 
23. Whether able to read 
24. Whether able to write 
26. Attended school any time since September 1, 1909 
26. Home owned or rented " (for family heada only) 
27. If owned, free or mortgaged " (for family heada only) 
28. Farm or house 1 6  (for family heade only) 
29. Number of farm schedule (for verification of return of "farm") 
30. Whether a survivor of Union or Confederate Army or Navy 

1' The "famous" suit brought by the Tabulating Machine Co. in 1010 against Dr. Durand, an Director 
of the Censua, was based on the claim that in remodeling these machines the Census Bureau had in 
d e c t  built new machines which infringed on some of the Hollerith patents. This suit wns finally dip 
posed of without significant action. 

1' Items not punched in the population card. These questions were reserved for a proposed family 
card, which was never completed. Datn on dwellings and families and tenure of homes were obtained 
through a relatively simple hand tally. 
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Columns 12, 13, and 14, as printed on the schedule, called for place 
of birth alone, but an Act of Congress, passed after the schedules had 
been printed, required an inquiry on mother tongue. So the enumerators 
were instructed to write both place of birth and mother tongue in the 
space designed for place of birth alone. Because of the insufficient space 
into which it was thus crowded, the mother-tongue item was difficult to 
handle throughout the coding and punching operation and was without 
doubt more completely coded than might otherwise have been necessary. 

Except for this block of questions, the inquiries carried on the 
schedule difTered on only a few points from those of 1900. The question 
on ability to speak English was amplified on the schedule by asking for 
language spoken, if not English; but these entries were not coded or 
punched in the card. The classification of gainful workers was made 
more specific, through the use of two questions, one on occupation, 
"trade or profession, or particular kind of work done," and one on 
industry; specifically, "the general nature of the industry, business, or 
establishment in which this occupation was carried on." This resulted, 
evcntually, in a new type of table, showing the various occupations 
pursued in each of a selected list of industries.16 

The 1910 population card.-The 1910 population card diiTered in two 
general aspects from that of 1900: First, it was arranged for the most 
part in columns or groups of columns, to be punched one after another 
across the card, rather than in two series of half-column fields, to be 
punched across the top of the card and then back, from right to left, 
across the bottom-though there was a brief cutback for two small 
fields a t  the very end. The main purpose of this change was to adapt 
the card to the sorting machine, which operated column by column. 

Second, the printed symbols, indicating what was to be punched in 
each punch position, were set up above and to the left of the exact punch 
position, so that the symbol could be read after the hole had been 
punched (rather than being punched out, as in 1900), thus doing away 
with either the reading board of 1890 or the need for memorizing the 
content of the card, as in 1900. 

When the card was designed, it was expected that it would be punched 
on the Powers full-keyboard punch, though it proved to be conveniently 
handled, also, by the old pantograph punch, which was used for about 
one-third of the 1910 cards. Both 1900 and 1910 cards had 24 columns, 
each comprising 12 quarter-inch square punch positions. 

The 4-column geographic identification space was divided into 8 
irregular fields, rather than into the 6 regular fields of the earlier 
censuses, to meet the requirements of a new geographic code. 

1 8  See Thirteenth Csnrvr of tk United State#. 1010. VOI. IV, Population, Occupation Statistics, tabb 
VI, pp. 302 ff .  
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The card, as punched, is illustrated in figure 44, which shows the 
symbol for each punch position, as offset from the exact spot to be 
punched out in each case, so there is no need for an illustration of an 
unpunched card. This figure may be compared with the 1900 card, as 
shown in figure 31, or with the 1890 card pattern, as shown in figure 16. 

FIGURE 44.-1910 card for population 

Comparison with 1900 card.-The changes in the content of the 
several fields may be summarized as follows: 

Relationship to head of family, 4 positions, was restored from the 
1890 card, though it was not tabulated, either in 1890 or in 1910. 

Sex, no change. (Note that the cards were sorted by sex in the 
process of punching.) 

Color, same as in 1900, except B and Mu in place of B alone. 
Age, same as in 1900, except 15-19 age period not split (15-17 and 

18-19) as in 1900; unit ages designated simply 1, 2, 3, etc., in place. 
of double values, 1/5, 2/6, etc. This apparently helpful detail was 
presumably deemed not worth while. 

Conjugal condition, same as in 1900, except no separation of those 
married less than 1 year; that is, M only, in place of MO and M1 (which, 
after being punched in 1900, were never tabulated separately). 

Nativity, N and F, cut in over conjugal condition, just preceding the 
detail on birthplace and mother tongue, as in 1900. 

State or country of birth of person set up (almost) in four solid columns 
rather than in parts of eight columns. Double position designations as 
in 1900, State in upper position, for native persons, and country in 
lower position, for foreign born, except that the fourth column carried 
mother tongue of person in lower position, making two punches in this 
general field for a foreign-born person. 
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Place of birth of father and mother, same as in 1900, except each in 
(nearly) two full columns instead of in a block. Two positions indicating 
mother tongue of father and mother were set into each of these place- 
of-birth sections, indicating language of country (LC) and other 
language (OL), a vigorous contraction of the mother tongue provisions 
for persons. The cards punched OL were to be rejected, however, and 
the language returned written on the card for hand sorting. This is one 
more indication of the fact that, up to thie time, the tabulation was far 
from completely mechanized, and that much was still left to be handled 
somewhat as in 1880 and earlier by individual allocation of returns, 
simplified only by the fact that the material on cards was much easier 
to handle than that on the original schedules. 

Parentage, a new classification so far as the punch card was concerned, 
followed place of birth of father and mother, to separate the native 
population into two classes, native parentage (both parents native) and 
foreign (foreign or mixed) parentage. Before punching this field, the 
puncher had to inspect the returns for birthplace of both father and 
mother-another case where he had to think, rather than just to punch 
what he saw on the schedule. Note that this classification was obtained 
in 1900 and 1890 through rather complicated relay circuits on the 
tabulating machine. 

Citizenship, same as in 1900. 

Ability to speak English-three positions, cut in under the positions 
for citizenship: En, English; LC, language of country; and Ot, other 
language. But note that only two positions, the first and last as 
mentioned, were actually punched in the cards, giving, in effect, as in 
later censuses, English, Yes or No. 

For occupation and industry t,here were five almost solid columns in 
1910, in place of the irregular blocks of the 1900 card. Note that the 
numbers in the first two columns ran consecutively from 1 to 20, so that 
5-figure occupation code required only four positions. 

Employment status, a new classification not carried on the schedule 
in 1900. This provided four positions, a t  the top of the last column on 
the card, for Employer (E), Employee or "Wage Worker" (W), Own- 
account worker (OA), and Unknown or not reported (Un). 

Unemployed on census date, Yes or No, with a separate field for 
punching the number of weeks unemployed in 1909 occupying seven 
positions in the last card column. 

Literacy, able to read and to write (separate questions on the sched- 
ule), Yes-Yes (YY); No-No (NN); and Yes-No (YN) able to read but 
not to write, eventually counted as illiterate. These items occupied a 
separate field cut back a t  the bottom of the last three columns on the 
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card, rather than being combined with school attendance, as in 1900. 
But persons attending school were required to be punched YY, even 
if there was no reply or a negative reply under literacy. 

School attendance, attended school in past year, Yes or No, in a 
separate field. 

Veteran status-five positions, cut back under the occupation field, 
for an 1890 question resurrected for 1910-not carried on the schedule 
in 1900. 

Punching the cards.-The method of identification between card and 
schedule was substantially the same in 1910 as in 1900. (See p. 91, 
above.) And in fact, the instructions for punching the 1910 population 
cards were not materially different from those of 1900 (given in some 
detail above), except for the complicated cases arising out of the addi- 
tion of the question on mother tongue; and for a few situations in 
which certain fields were left unpunched specifically to insure the 
rejection of cards which it was desired to check further against the 
schedule. These included : 

An entry in schedule column 6 of a race designation other than the six 
printed on the card; for example, Philippino; these cards were rejected, 
for lack of any punch in the field, checked back to the schedule, and the 
"minor" race written on the card for later hand tabulation. 

Age reported as 95 or over; these cards were automatically rejected, 
as having nothing punched in the age field, and were checked back to 
schedule for verification-as was done with the rejects from the 1900 
verification run. 

Naturalization was punched only for foreign-born males 21 years old 
and over. The omission of punches in this field for persons other than 
the 21-plus foreign-born males would not affect any tabulation nor serve 
any checking purpose, since the tabulation of citizenship was made only 
for the foreign-born males 21 years old and over, sorted out from among 
the other nativity-sex-age classes. It would, however, save several 
hundred thousand punch strokes. 

Class of worker was not punched for persons punched Ot or NG in the 
occupation field; this field was never tabulated, though it may have 
been used in connection with the tabulation of unemployment. 

Unemployment was not punched in any cards except those with W 
punched in the class-of-worker field. This, again, was mainly for saving 
punching effort, since the tabulation of unemployment was limited to 
wage worker cards. 

Military service was not punched except where the return was 
complete; lacking a complete return, the field was left blank. 
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The instructions for punching mother tongue were, as already 
indicated, decidedly complicated, even after a very large percentage 
of the returns for the foreign born had been specifically coded for mother 
tongue. 

For 18 specified countries of birth i t  was assumed that the mother 
tongue was the usual language of the country, and the cards were 
punched LC, language of country. These 18 countries comprised 
Bulgaria, Denmark, Italy, Spain, and 14 others, including some in which 
the basic assumption seems hardly so obviously justified. For countries 
other than these 18, the mother tongue was "indicated . . . by punching 
keys which do not in themselves bear the name of a particular language, 
but which indicate different languages for different countries. These 
keys were LC, meaning language of the country, which was used for the 
principal language of the country; OL meaning other language, which 
was used for the next most important language; and CFr, which was 
used for the third important language of the country." l7 (The key 
CFr was originally intended for Canadian French, but was actually used 
as just indicated.) Somewhat briefer forms were used in the red-ink 
symbols entered on the schedules; L for LC; 0 for OL; and C for CFr. 

Where the schedule gave the country of birth but not the mother 
tongue, i t  was directed that the card be punched Un in the mother 
tongue column. There was no printed symbol for Un in this field, but 
there were two unused (undesignated) positions a t  the bottom of the 
field, one of which was doubtless used for this purpose. 

For the occupation fields, the punchers were given a list of the codes 
for the more frequent occupations, with instructions to punch the 
remaining (more difficult) occupati~ns Ot. The Ot cards were later 
sorted out, sorted back to schedule order, and punched with complete 
code numbers as determined by a special editing process. This procedure 
was adopted in order to expedite the tabulation of the more urgent 
nonoccupational items; but in actual experience the procedure proved 
so expensive and time-consuming that i t  was not repeated in any later 
census. 

Sorting and tabulation.-Since the general patterns of tabulation in 
1910 and 1920 were very similar, the presentation of this material will be 
deferred until after the discussion of the changes in cards, machine 
equipment, etc., between these two dates. 

17 Quoted from the ilmtmctions for punching. The "keys" referred to are the keys on the Powers key- 
hoard punch, described above, and illustrated in figure 43. 
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FAMILY CARD PROPOSED FOR 1910 

In the general planning for the tabulation of the population data for 
1910, i t  was proposed to make use of a family card somewhat like that 
punched and partly tabulated for 1900. The card proposed for 1910, 
however (see figure 45), was only to a limited extent a family card, but 
was rather a card designed primarily for an elaborate tabulation of the 
data relating to the returns on fertility (children ever born). 

The card was set up in two sections. The first (left-hand) section waa 
to be punched for every head of family, male or female, and for nonhead 
husbands of women represented in the second section, if reported on 
the schedule. 

The second (right-hand) section provided space for punching, for 
every married, widowed, or divorced woman, the number of children 
reported, together with various items of personal information. 

The items to be punched for the persons represented in the two 
sections of the proposed card, running somewhat parallel, were as 
follows : 

For both sections of the card: 
Relationship to h e d  
Color or race 
Marital status, including distinction between first and later 

marriages (MI and M2) 
Age, in Syear periods, beginning with under 15 (with aingle 

years for women, in section 2) 
Parentage for natives and country of origin for foreign etock, 

in a rather complex condemd arrangement 
For the left-hand section only: 

Sex 
Occupation-industry 
Tenure (for heads only) 

For the rightrhand section only: 
Literacy 
Gainful worker or not (Oc or NG) 
Gainful ever born, up to l7-plus 
Children living, up to l@plus 

It may perhaps be assumed that this card waa currently regarded as a 
fertility card rather than as a family card. Note this paragraph from 
the 1909 report of the Director: "It is also proposed. . . to work out 
from the returns on the schedules, statistics with regard to fecundity 
as indicated by the number of children born and the number living, for 
women of different classes, in comparison with their age and the duration 
of marriage. A separate set of cards . . . is required for this tabulation."18 

1' Report o f t h  DDirsdm o f t ' s  C ~ M W  for 1808-10, dated Deaember 31, 1910, p. 46. 
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The distinction between M1 and M2 must have been placed on the 
tentative card by mistake, since there was no entry on the schedule by 
which to distinguish between first and later marriages. And there should 
have been a field for duration of marriage, from column 9 on the schedule. 
This classification is specifically mentioned in the Director's summary 
of the proposal, just referred to; and i t  is obviously required for any 
adequate tabulation of the data on fertility. 

FIGURE 45.-Family card proposed for 1910 

The first problem in punching this so-called family card was the 
selection of the individuals for whom data were to be punched so as to 
include (a) all heads of families (for the tenure tabulations), (b) all 
married, widowed or divorced women (or, to use a rather unsatisfactory 
current designation, all "ever-married" women),lg and (c) the husbands, 
so far as returned on the schedules, of all women shown in the second 
part of the card. 

Of strictly family classifications, these cards would provide only for 
tenure of home and for a series of classifications by characteristics of 
head. There was no material even for the basic classification of families 
by size. On the other hand, looking toward material that would be 
significant in connection with number of children born to the women 
represented in the right-hand section of the card, there was material for 
dozens of significant cross-classifications-especially classifications of 
husband-and-wife families by combinations of characteristics, age of 
husband by age of wife, etc. More's the pity, then, that this proposed 
card was crowded out of the 1910 program. 

1' Compare "ever-mamed" with almost any other of the rather numerous expressions compounded 
with "ever": for example, ever-present ever-normal (granary), everlasting, evergreen, ever-young. 
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SPECIAL HAND TABULATION, 1910 

By reason of the failure of the proposed family card program, two 
essential features of the census tabulations were left unprovided for, 
namely the counts of dwellings and families, and the classification by 
tenure of home. These were doubtless the items referred to as "a few 
minor facts" in the following quotation from a current report of the 
Director: "These four runs developed all of the facts relating to the 
population except only those relating to occupations (obtained in later 
runs of the cards) and a few minor facts which were obtained by tallying 
direct from the enumerators' schedules and not by the use of cards." 20 

For the count of dwellings and families, as such, even the proposed 
card made no provision; but included as a part of the "editing" of the 
schedules in preparation for the punching of this card, was a requirement 
that both dwellings and families be clearly identified by red-ink check 
marks. These were doubtless counted in the special hand tally; and i t  
may even have been a part of the initial plan to get the information in 
this way, in addition to the family card, rather than through any 
tabulation of cards. And with the same handling of the schedules i t  
would have been simple to tally, from columns 26, 27, and 28 of the 
schedule, the items of tenure, including farm and nonfarm (or "farm" 
and "home," in the terminology of 1890-1900). 

lo  Report ofths Director oflhs C e ~ t r a f o r  1810-11, dated December 31, 1911, p. 22. 
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EXPERIMENT WITH FIELD-PUNCHED CARDS 

In the special census of Okmulgee County, Okla., taken in August, 
1918, the enumerator was required to punch a card (in the field) for each 
person enumerated. On this rather large card, which measured about 
11% by 6% inches, were provided punch positione for approximately 
the Btsndard population data, arranged around three sides of the card, 
for convenience in punching with a modified (enlarged) conductor's 
punch. This card, much reduced in size, is illustrated in figure 46. 

. ... T u r f ,  n.. -. . ~- . 

RGURE 46.-Field-punched card for Okmulgee County, Oklahoma 

There is no official report on the results of this experiment, nor any 
further recorded detail with respect to  the method of tabulation. Oral 
tradition has it, however, that a machine was devised to translate these 
field-punched cards into regular 24-column tabulation cards, which 
machine did not come up.to expectations. At any rate, since there was 
no further use of field-punched schedules, it may be inferred that the 
results were not en~ouraging.~' 

$1 There is extant a copy of a similar card designed for the 1917 -us of the Viain Idan&; but 
thii field-punched card was detinitely not used in that census. 



Chapter VII. THE FOURTEENTH CENSUS, 1920 
Equipment available.-The Census Bureau had been actively a t  work 

on preparations for the 1920 census a t  least as early as 1917, though, as 
far as the task of tabulation was concerned, the emphasis had been 
placed heavily on the automatic tabulating machine, the unit counter 
as i t  was commonly termed in later years. Substantial improvements 
in the automatic tabulator used in the latter part of the 1910 census 
period had been completed and the new machine, illustrated in figure 
47, had been 'thoroughly tested, in the tabulation of vital statistics 
material, by 1917. An ample supply of these machines had been 
completed and were on hand early in 1920, as follows: 

35 automatic tabulator baaea 
40 automatic tabulator heade 

166 counter units, each with capacity to record (print) 10 four-digit numbers 

In  effect, this provided 35 complete tabulators, with extra reading 
heads for emergency use, though with a none-too-adequate supply of 
counters. For some runs the machine required only three or four 
counter units, but for the full capacity of 60 items to be counted, six 
of these units were required. 

In  addition, there were 25 sorting machines, including some of the 
original Hollerith sorting machines taken over from the 1900 farm census 
equipment and rebuilt, first for 1910, and then, with further improve- 
ments, especially some late improvements which added materially to 
the speed of operation, for 1920. These sorting machines, however, 
were designed to sort only one column a t  a time, and thus required 
several handlings of the cards for a complicated sort, like color, nativity, 
and age. Note, however, that a practicable multicolumn sorter was not 
developed in the Bureau until around 1947. And note, also, that the old 
Hollerith sorting box actually did, up to its rather slow capacity for 
speed, unlimited multicolumn sorting (that is, combining two, three, or 
more punch positions). 

The problem of a card punch.-In the matter of mechanical equip- 
ment for punching the cards, however, the outlook, as the census date 
approached, was much less favorable than with respect to tabulating 
machines. The Powers electric punch, designed for the 191 0 census, had 
been used for about two-thirds of the 1910 cards, but was considered 
unsatisfactory, in spite of about 50 percent higher production, by reason 
of very frequent interruption of the work on account of mechanical 
difficulties. 

139 
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FIGURE 47.-Improved unit counter, automatic 

Even with extensive effort to improve its operation, this machine 
failed to come up to expectations. In April of 1919, a test of various 
available punching machines was begun, using the following machines: 

a. Powers electric punch, with recent improvements 
b. Old style pantograph punch, like those used for about one-thud of the cards in 1910 
c. Improved pantograph punch, equipped with automatic card feed and a punch con- 

trol which prevented double punching or skipping a field 
d. Commercial punch, similar to those used for 1900 agriculture and, on a rental baeie, 

for 1920 agriculture. This punch, i t  should be noted, required that aU data be 
reduced to numerical form-that is, either preceded or reduced to numerical 
form by the puncher. Note that, for simple classifications, thia last was not 
a M c u l t  task: for example, to punch "1" for male or "2" for female. 
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For the purpose of the test, 50 population schedules, as returned in the 
1910 census, were selected and copied onto the tentative 1920 census 
schedule forms. These covered approximately 5,000 persons. Three 
copies were made, one for each of the three types of punches being tested; 
and there were various combinations of experienced and inexperienced 
operators. 

A committee was appointed on June 25, 1919, to evaluate the results 
of this test. This committee expressed their judgment that the Powers 
punch, by reason of mechanical imperfections, was unsuited to the 
requirements of the 1920 census of population. Also that the commercial 
punch, submitted by the Tabulating Machine Co., while superior to any 
of the other machines tested in average output per operator, should not 
be adopted for the population census, since cards punched on a strictly 
numerical basis were not conveniently adaptable to the Bureau's 
tabulating equipment. 

This phase of the problem was considered in great detail, with 
specimen wirings for the tabulating machine as required for cards 
punched on the Powers or pantograph punch and for cards punched on 
the commercial punch. The main arguments against the simple 12-key 
commercial punch were based on the fact that, for any classification 
involving more than 12 items, it required two punch positions, while 
with the pantograph or Powers punch, as many as 50 items in a classifica- 
tion could be represented by a single punch position-as, for example, 
place of birth. And the tabulating machine wiring for these two punch 
positions was more complicated and called for more relays. But more 
about this problem later, in connection with the 1930 census, for which 
the commercial type punch was finally adopted, in spite of the additional 
objection that it required more coding of the schedules before punching. 

Further, it was made clear that one cmld not look forward to using 
the commercial punch for a part of the work (as with the Powers punch 
in 1910) and then filling in with the stock of pantograph punches if need 
be, since the two punches would require different card forms. 

Thus eliminating the principal competitors, the committee recom- 
mended that the improved pantograph punch be adopted for punching 
the 1920 population cards. 

The Bureau acquired all together 820 of these pantograph punches. 
The work of punching the approximately 106 million cards was com- 
pleted about the end of September, 1920. 

Tabulating equipment for 1920 agriculture.-For 1920, it was decided 
to use punched cards for the census of agriculture, as well as for popula- 
tion, in spite of the somewhat unsatisfactory experience of 1900, when 
it appeared that the tabulation had cost far more than it would have cost 
under alternative methods. Presumably, this was done on representa- 
tion that the equipment currently available was sufficiently improved to 
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justify expectation of more economical operation. Or perhaps the 
officials in charge in 1919 or 1920 had forgotten the experience of 1900. 
A paragraph in the 1921 Director's report, referring to the use of punched 
cards for 1920 agriculture, begins with the words "For the first time in 
the history of the census, the agricultural data have been completely tab- 
ulated by the use of punch cards and electrical tabulating machinery."' 

The Census Machine Shop (now the Mechanical Laboratory) had not 
a t  that time made sufficient progress on its long-delayed integrating 
tabulatorP to offer it for the farm census, which was primarily an 
integrating (adding) project; hence, the equipment was mainly rented 
from the Tabulating Machine Co. (strictly, the Computing-Tabulating- 
Recording Co.-CTR-which, in 1924, became the International 
Business Machine Corp.-IBM). 

The machinery employed in the tabulation of the 1920 census of 
agriculture comprised the following: 

488 commercial punchee (purchased) 68 integrating tabulators 
47 verifiers 6 card counters 
16 gang punchee 69 sorters 

The tabulator was equipped with automatic feed for the cards and 
showed the results of the tabulation on conveniently located counters, 
expressed in figures but requiring to be read and recorded on result slips, 
rather than being printed automatically on the sheets. The sorters were 
presumably similar to those used in the population work, except designed 
to handle the 45-column farm cards, or the smaller, but similarly spaced, 
crop and livestock cards. The farm card was similar, in general, to the 
farm card used in 1900 except that it had 45 columns instead of 36, but 
in place of the one crop card, used for many different items, there were 
16 different cards designed to handle more efficiently the various crops 
and other products to be represented. 

There was, however, no machine for making, efficiently, the unit 
counts of farms in the various cross-classifications or of farms reporting 
certain products. These counts were secured by sorting the cards into 
the complete detail and counting them on the card counter-a task for 
which, in 1930, census unit counters were '%orrowedJ' from the popula- 
tion equipment. 

Since this report is primarily related to the original Hollerith tabula- 
ting equipment and its further development in the Bureau of the Census, 
there will be no presentation of the details of the tabulation of the 1920 
farm census. 

1 Annual Report ofthe Dirscb oj the Census, 1921, p. 12. 
3 In fact, the Census Bureau never did develop ita integrating tabulator to a point where it seemed 

worth while to produce the machine in large numbers, in competition with the poseibility of renting 
integrating machines for the larger job-perhaps in part becauae many of the "large" jobs were of short 
duration. 
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The 1920 population schedule.-The 1920 population schedule was 
similar in general form to that of 1910, though there were some changes 
in questions and in the order of arrangement of the questions. The 
several processee through which the data passed after the receipt of the 
schedules were likewise similar to the procedures followed in 1910. 

The questions represented by the several columns on the schedule 
were as follows: 

2. Farm or nonfarm reaidence 
6. Relationship to head of family 
7. Home owned or rented (for family head only) 
8. If owned, free or mortgaged (for family head only) 
9. Sex 

10. Color or race 
11. Age a t  laat birthday 
12. Single, married, widowed, or divorced 
13. Year of immigration to the United States (for foreign born only) 
14. Naturalbed or alien (for foreign born only) 
16. If naturalized, year of naturalization (thii item waa not punched 

in the card) 
16. Attended school any time since September 1,1919 
17. Whether able to read 
18. Whether able to write 
19. Place of birth of pereon 
#). Mother tongue of p e m n  
21. Place of birth of father 
22. Mother tongue of father 
23. Place of birth of mother 
24. Mother tongue of mother 
26. Whether able to speak English 
26. Occupation 
27. Industry 
28. Employer, salary or wage worker, or working on own account 

The 1920 population card.-The 1920 population card was similar in 
many respects to the 1910 card, following completely the pattern 
of arrangement of fields in columns rather than in blocks, and with the 
designations again offset so as to remain visible after the position was 
punched, etc. Much more space was devoted to place of birth and 
mother tongue, using columns saved by omitting occupations, which 
were punched on a sepaxate occupation card. The main population 
card is illustrated in figure 48. 

The principal specific differences between the 1920 population card 
and that used in 1910 are indicated in the following summary, field by 
field : 

Three new fields were added, in the first column after the geographic 
identification section : 

a. Farm residence (Fm and Ot), a new classification used for the first 
time in 1920 for the tabulation of population statistics, though in the 



144 PUNCH CARD TABULATION 

three preceding censuses it had formed a part of the tenure classification 
for families. 

b. Head in relation to dwelling and family-DH1 for &st head of 
family in a dwelling, DH2+ for second and later heads in the same 
dwelling, and X for a nonhead person. These symbols were used for 
a count of dwellings and families, independent of the count by tenure. 

c. Tenure (for heads of families only): the usual symbols, R for 
renter, O F  for home owned free, OM for owned, mortgaged, etc., with 
X for nonhead persons. The distinction between a farm and a "home" 
was obtained (in the tabulation) from the farm-nonfarm symbols noted 
above. 

FIGURE 48.-1920 population card 

The fields for sex and color or race, in the next column, were the same 
as in 1910, with the addition of symbols for additional "minor" races. 

The field for age was the same as in 1910 except for the addition 
of more detail (0 mos and 6 mos) a t  the beginning of the series of age 
groups in the first column and for the omission of the special groups 20 
and 21-24. This last simplified the punching considerably, a t  the 
expense of additional relays in the tabulating machine wiring. 

Marital (conjugal) condition was the same as in 1910; year of imrni- 
gration was the same except for later dates, and citizenship was the 
same, though now assigned a full column on the card. 

School attendance and illiteracy were brought up from the end of the 
1910 card to follow citizenship, but without change in content. 

The field for place of birth was similar to that of 1910, occupying 4% 
columns, with the now familiar alternative State-or-country symbols. 

Mother tongue of person was assigned a single column, seemingly 
independent of country of birth, though a large percentage of the mother 
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tongue returns were represented by combinations between the punched 
symbol LC in this column and the country of birth, as in 1910. 

For place of birth of father there were two full columns, providing 
space for a list of countries slightly longer than in 1910, but still con- 
densed, and a full column for mother tongue, with symbols exactly like 
those for the person. And for country of birth and mother tongue of the 
person's mother, there was the same provision. 

At the top of the last (24th) column on the card following the fields 
for place of birth, symbols for Native (N) and foreign born (F), trans- 
planted from a position preceding the place-of-birth field on the 1910 
card; and in a second field, in the same column, symbols for the parent- 
age classes for natives: both parents native, including unknown (BNU), 
both parents foreign (BF), father foreign (FF), and mother foreign (MF). 
This represented an expansion from two symbols only (NP and FP) in 
1910. Note that both of these fields require some "thinking" on the part 
of the puncher, rather than merely the transcription of symbols 
indicated on the schedule. It does seem better, though, to have these 
symbols, which depend on a classification of place-of-birth entries, 
appear after the place of birth has been disposed of, rather than before- 
or partly before and partly afterwards, as in 1910. 

And finally, still in this 24th column, symbols Yes and No, for ability 
to speak English. This item was next to the last on the 1910 card, 
followed by a field for veteran status, a question which was omitted 
from the 1920 schedule. 

The occupation card.-The special card for occupations, to which 
reference has been made above, was exactly like the "regularJ) population 
card through the first 17 columns, that is, through the column represent- 
ing mother tongue of person (see figure 42). Next, in column 18, it 
caxried the nativity-parentage symbols, from the last column of the 
population card, then three columns of digits for occupation code num- 
bers, and finally a column with symbols for class of worker. This last 
column was not used, however, in any of the tabulations of this card. 
These occupation cards were individually punched from the schedule 
throughout, as there was no machine then available analogous to the 
present-day duplicating punch. 

The occupation code scheme was considerably simpler than that used 
in 1910, which had separate symbols for occupation and industry. In 
1920 each occupation was assigned to that industry in which i t  was most 
frequently carried on, with a special class for clerical workers, who were 
distributed widely throughout most of the industries. There was, 
therefore, no possibility of a two-way tabulation, occupation by industry, 

, like that of 1910. 
The classification of occupations is by far the most elaborate of all the 

census classifications. For use in 1920 there were provided classified 
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and alphabetical indexes aggregating around 400 pages and classifying 
more than 25,000 occupational designations. The work of classifying 
the 1920 returns, in preparation for punching the  card^, occupied a force 
of 115 clerks for a period of 10 months, from July, 1920 to April, 1921. 
The work of punching the occupation cards was begun in September, 
1920, and practically completed in May, 1921. 

Punching the 1920 population card.-Blank cards serially numbered 
in blocks of 10,000 were furnished to the punching clerks, aa in 1900 and 
1910, with instructions to write a t  the beginning of each schedule sheet 
the number of the first card punched. This was to make i t  possible to 
identify any card with the schedule and line containing the data punched 
in the card. The puncher was supplied with the exact number of cards 
required for the enumeration district assigned to him, aa shown by the 
hand count. This doubtless conduced to care in punching, since 
considerable effort was required to punch a replacement for a spoiled 
card and supply ita serial number. 

The cards were punched, as indicated above, on the pantograph 
punch, which was exactly like the punch used in 1890, 1900, and for a 
part of the cards in 1910, except that a device for preventing the 
omission of fields or double punching had been added. 

The three new fields in the first column on the card were regarded as 
covering family data, perhaps because they comprised items which had 
appeared on the 1900 family card, though the first of these fields 
provided the basis for one of the outstanding innovations of the 1920 
census, the tabulation of data for farm population as distinct from 
nonfarm population. Since the returns for farm residence were not 
always clear, this item was very carefully edited, so as to leave no 
doubtful cases for the puncher to struggle with. 

The returns for the second field, requiring the selection of the first 
family head in a dwelling, were also carefully considered by the schedule 
editors, and the proper order of families within the dwelling clearly 
indicated in red ink, where there was uncertainty. 

The punching for sex and color or race was simple and routine, and 
likewise that for age (once the duplex system of age groups and unit 
values was understood), and marital status likewise. 

The introduction of the fields for citizenship and year of immigration, 
in advance of the punching of birthplace, may have caused some d B -  
culty, except for careful editing, which included the solution of occasional 
problems with respect to the citizenship of married women. Note that 
women as well as men were included for the first time in the 1920 
statistics on citizenship or naturalization. 

By far the most difficult section of the card for the punchers, in 1920, 
as in 1910, even with adequate space for the entries, was that relating to 
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mother tongue. Again, there was provided a list of mother tongues to 
be punched as reported, without regard to country of birth, and another 
list of mother tongue returns that were to be punched LC (language 
of country) in combination with specified countries of birth, but this 
list was much simpler than the corresponding list required in 1910; and 
there were still other combinations of returns that were uniformly 
edited, so that the puncher had a specific red-ink symbol to punch. The 
whole problem of mother tongues was greatly simplified by the adopting 
of exactly uniform card fields for person, father, and mother. 

The field for nativity, native (N) and foreign born (F), was the samc 
as in 1900 and 1910, except that in 1920 i t  came a t  the end, after tht 
place of birth had been punched and was (perhaps) still in mind. The 
parentage symbols had been expanded from 1910, splitting the earlier 
symbol for foreign-or-mixed parentage into three: Both parents foreign 
or of unknown nativity (BNU), father foreign and mother native (FF), 
and mother foreign and father native (MF). The punching of these 
symbols required that the puncher inspect (or remember) two or three 
place-of-birth entries, rather than, as in an ideal situation, punching 
exactly what he saw written on the schedule. 

Finally, the last item on the punch card, ability to speak English, 
offered this ideal situation; the returns on the schedule were either Yes 
or No, and the card called for the punching of just that, Yes or No. 

Details of Machine Tabulation, 1910 and 1920 

The tabulation program for the 1920 census of population followed 
closely the pattern for 1910, with occasional amplification. Since there 
are available complete specifications for 1920, but not for 1910, it has 
seemed best to present here the 1920 program with occasional comment 
on points where 1910 was materially different. 

Verification runs.-Before the cards were used for the tabulation 
of actual data for publication, they were run through tabulating 
machines (one machine in 1910, machines in 1920) wired to "reject" 
cards that were off-gauge or otherwise mechanically imperfect, cards 
with inconsistent items punched in them, cards requiring completion by 
writing on them additional details for later hand tabulation, and some 
cards with items occurring very infrequently and thus assumed to be 
subject to question. The verification runs of 1910 and 1920 were 
similar to corresponding runs made in 1900, though with much less 
emphasis 'on the rejection of less frequent items solely for verification. 
Note above (p. 96), for example, the rejection for verification in 1900 
of all foreign born in certain southern States. 

Partly because the verification runs represent an element in tabulat- 
ing which has been gradually crowded out in developments subsequent 
to  1920 and paxtly because there is no generally available source from 
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which one can get specific information on this subject (as one might get 
fairly satisfactory information on data tabulated, from the published 
reports), the 1920 instructions for handling the verification run are 
reproduced in full. 

Instructions for Card Verification-Individual Card 

Carda are rejected on the machine verification run for being imuficiently punched 
(that is, without one hole in each field) or for being incorrectly punched; and many are 
rejected for purposes of verification, or for writing on the card information which could 
not be provided for by means of a punched hole. 

In order that  all cards may be properly verified and correcte4 it ia very essential 
that  card verifiers become thoroughly familiar with the instructions for editing and 
punching. 

Cards for each enumeration district, whether rejected on the first or second machine 
verification run, are to be arranged numerically, and read baek ia the schedu&, the 
separation by minor civil divisions being maintained, and the separation by sex being 
restored before the cards are replaced in the boxea. 

When a rejected card ia found to be correct, a check mark (4) must be made over 
the punch in the field or fields for which the card was rejected. 

When a card ia found to be incorrectly punched, a cross mark (X) must be made over 
the incorrect punch, and the proper punch must be encircled. 

In  writing information on csrds rejected for that  purpose, it is very important that 
such illformation be written in that  field of the card to which it  relate. 

The number of the card verification clerk is to be written on the back of each rejected 
card, whether found to be correct or incorrect. 

The causes for rejection are specified below, and rejected cards are to be examined 
and corrected or verified in accordance with the s~ecific instructions for each field. - .  

A card may be rejected for more than one cause, and is, therefore, to be examined 
carefully in each field. 

Rejections 

Cards with one or more fields in which there ia no punch. (Item, or items, to be 
punched must be circled in blue pencil.) 

Family and tenure-"X" cards in family field punched other than "X" in tenure 
field. "DHll"or "DH2+" cards if punched "X" for tenure. (Cards rejected for 
either of these causes are incorrect and the proper punch according to the schedule is to 
be encircled.) 

Color or race.-"W" cards if punched "Chi1' or "Jap" (place of birth) and "F" 
(nativity). "Ch" cards unless punched "Chi" (place of birth) and "F" (nativity). 
"Jp" cards unless punched "Jap" (place of birth) and "FJ1 (nativity). "B," and 
"In" cards if punched "F" (nativity). "Fil,ll "Hin," '?(or," and "Ot" cards. 

(Rejected for verification. If incorrect, encircle proper punch. If found to be cor- 
rect, check color, place of birth and nativity, and list each card in full detail on Form 
9-585. On the "Ot" cards write the race as given on the schedule, and in listing these 
cards enter such race instead of Ot.) 

Age.-"100+" cards. (If found to be correct, write exact age on card and list on 
Form 9-585.) 

"Un" csrds (If correct, check Un.) 
Unit "5" cards unless punched "0 mos" or "6 mos" in lefbhand part of field. 

"0-0" cards, that  is, cards punched "0" in both tens and units part of field. (Cards 
rejected for either of these causes are incorrect, and the proper punch according to the 
schedule is to be encircled.) 
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Marital condition.-"M," 'Wdll' "Dl" or "Un" carda for malea under 20 yearn of 
age. "M," "Wd," "Dl1' or "Un" cards for femalea under 16 years of age. (Rejected 
for verification. If found to be correct, check sex, age, and marital condition.) 
Year of immigration.- "Unl' cards (Rejected for verification. If found to be correct, 

check "Un" and also "F" (nativity), aa "Un" year of immigration must be "F.") 
"X" cards if punched "F" (nativity). Any year of immigration if punched "N" 

(nativity). (Cards rejected for either of these c a w s  are incorrect, and the proper 
punch according to the schedule is to be encircled.) 

11 i19,ii 11 i18,i) 11 117,ii 11 I 16," or 'I '15" cards for persons 20 years of age and over 
punched "Na" (citizenship). (These cards must be carefully verified, aa under the 
law a p e m n  should be in this country 6 years before obtaining final pspers of naturali- 
zation. These cards may be correct for mamed women whose husbands are native, 
and who have thus become naturalized through mamage and not through pspers.) 

Citizenship--"Unl' cards. (Rejected for verification. If correct, check "Un" and 
a h  "F" (nativity), as  "Un" citizenship must be "F.") 

"Pa" or "Al" cards punched "N" (nativity). (Carda rejected for this cause are 
usually incorrect, and the proper punch according to the schedule is to be encircled. A 
card may be correctly punched "AIJ' and "N" provided it  represents a mamed woman 
born in the United States but whose husband is an alien. If such is the case, check 
'All' and "N.") 
School attendance and literacy.- "Yes" cards punched "YN" or "NN" (literacy). 

(Cards rejected for this cause are incorrect, and the proper punch is to be encircled. 
Persons attending school must be "YY" in literacy.) 

"Yes" cards for persons under 5 or over 29 years of age. (Rejected for verification. 
If found to be correct, check age and school attendance.) 

Place of birth of person.-All cards in this filed punched OP, At1 (F), Eu(F), OAs (F) 
and OW1 (F). (Rejected for verification and for writing on card the country aa re- 
ported on schedule. Check punch, if correct.) 

"NS" (N) and "Ab" (N) cards. (Rejected for verification. If found to be correct, 
check punch. Cards punched '!NS1' must represent persons born in the United States 
(State not specified) or of unknown birth; cards punched "Ab" must represent persons 
reported aa American citizens, or a peraon who is foreign born with both parents native.) 

M o t h a  tongue of person.-"X" cards if punched "F" (nativity). Any mother 
tongue if punched "N" (nativity). "LC" cards if punched in combination with any 
of the following places of birth: "1," Fr, Ger, Szd, A-L, B&H, C&S, J S ,  Lit, Po-A, 
Po-G, Po-R, SA, and Slk. (Cards rejected for these causes are incorrect, and the 
proper punch according to the schedule is to be encircled.) 

"OL1' and "Un" cards. (Rejected for verification and for writing on card the 
language as reported on schedule.) 

P l a n  of birth of fatha.-"OC" (N) cards. (Rejected for verification and for writing 
on card the country reported on schedule.) 

"Un" cards. (Rejected for verification. The birthplace of father should be 
punched "Un" only when the person himself is native (N); when the person ia foreign 
born the birthplace of the father, if unknown, is to be punched the same country as the 
person.) 

M o t h a  tongue of fatha.-"X1' cards if punched other than "U.S." (birthplace of 
father). Any mother tongue of father, if punched "U.S." (birthplace of father). "LC" 
(N) cards if punched Fr, Ger, or Szd (birthplace of father). (Cards rejected for these 
causes are incorrect, and the proper punch according to the schedule is to be encircled.) 

"OL" (N) and "Un" (N) cards. (Rejected for verification and for writing on card 
the mother tongue of father as reported on schedule.) 
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Place of birth of motha.--9ee place of b i i h  of father, and apply instructions to 
birthpiace of mother. 

Mother tongue of mother.---See mother tongue of father, and apply instructions 
to  mother tongue of mother. 
Nativity and parentage.--411 rejected cards are to be verified in the nativity and 

parentage fields, and checked if found correct, or the proper punch encircled if new card 
is to be punched. 

Following are the correct punches for the aeveral combinations of nativity and 
parentage : 

Whetha able to  speak English.-"No" cards if punched "N" (nativity). (Rejected 
for verification. If found to be correct, check punch.) 

Bkthphw of pemn 

Any State of the United Statea, 
Alaska, Hawaii, Porto Rim, 
Philippine Islands, Guam, 
American Samoa, Panama 
Canal Zone, or Virgin Islands of 
the United States. 

Any Foreign Country --------- 

Most of the cases calling for the completion of a card by writing on it 
additional detail involved either place of birth (of person or father or 
mother) or mother tongue. For there was, especially in 1910, extensive 
reliance on this method for getting the figures for the less important 
countries and mother tongues. 

In 1910 several of the items requiring this kind of completion were 
indicated by leaving the field unpunched. For example, for a strictly 
minor race, like Korean, nothing would be punched in the color or race 
field, the card would reject for this reason, and the specific race would 
be written on the card, as a part of the verification. This card would 
likewise reject in the first regular tabulation and the written-in data 
would be tabulated by hand and added to the machine totals. 

As an indication of the machine wiring required to produce the rejec- 
tions listed, the machine specifications for the first of the two 1920 
verification machines are presented below. The second machine was 
devoted mainly to problems in connection with the returns for parentage 
and mother tongue. (Only one machine was used in 1910, as the parent- 
age symbols in 1910 were much simpler.) 

Punch 

B F  
F F  
M F  
BNU 

B F  
F F  
M F  

Punch 

- 

1 1 
Bkthphw of 

Father 

OC to Wa ---- 
OC to Wa ---- 
USorlJn --,-- 
US or Un ----- 

OC to Wa ---- 
OC to Wa ---- 
US - - - - - - - - - -  

M o b  

OC to Wa ---- 
US or Un ----- 
OCto Wa - - - -  
US or Un--  -- 

OC to Wa ---- 
US ----------- 
OS to Wa ----  
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Field of card 
AU fields --------  

Color or race---- - 

Age------------- 

Marital condition 

Year of immigra- 
tion. 

Citizenship- - - - - . 

School attendance 
and literacy. 

Machine Vaification : 

All cards, whether 
N o r F  

Reject cards with- 
out one hole in 
each field. 

Reject X unless 
punched X in 
dwelling field 
slso. 

Reject Fil, Hin, 
Kor, and Ot. 

Reject 100 and Un. 
Reject unit 5 un- 

less punched 0 
Mos or 6 Mos. 

Reject M, Wd, Dl 
nnd Un for males 
under 20 years 
of age. 

Reject M, Wd, Dl 
and Un for females 
under 15 years 
of age. 

- - - - - - - - - - - - - - - - -  

- - - - - - - - - - - - - - - - -  

Reject Yes unleaa 
punched YY in 
literacy field. 

Reject Yes for 
cards punched 
under 5 or 30 
and over in age 
field. 

1920-Fi Machine 

Cards punched 
N (native) 

Reject Ch and Jp. 

Reject any punch 
except X. 

Reject any punch 
except X. 

Cards punched 
F W e b )  

Reject W if 
punched Chi, 
Jap, in place of 
birth field. 

Reject R, Mu and 
In. 

Reject Ch unless 
punched Chi in 
place of birth 
field. 

Reject J p  unless 
punched Jap in 
place of birth 
field. 

Reject X and Un. 
Reject '19, '18, '17, 

'16, and '16 for 
persons 20 yeam 
of age and over 
punched Na 
citizenship. 

Reject Un. 
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The verification machines carried a simple set of 10 counters on which 
were recorded the data by color or race. This provided, since the cards 
were sorted by sex as part of the punching process, data by color by sex 
for enumeration districts, from which could be derived figures for 
townships and other minor civil divisions. These were frequently used 
as a source for special transcripts, a t  least in 1920 and years shortly 
thereafter. 

The 192fl machine verification, which required running the cards 
through two machines, was begun in April, 1920, and completed in 
November, involving 107 million cards, most of them handled twice. 

The work of examining, verifying, and correcting the rejected cards 
occupied a force of from 250 to 445 clerks for the period from April to 
November. The whole number of rejected cards handled by this force 
amounted to nearly 17 million (or about 16 percent of the whole number 
of cards), of which number about 8 million cards had to be repunched or 
replaced by others correctly p u n ~ h e d . ~  

First count, 1920-Detail for small areas.-In preparation for the 
first count the cards for ED'S were first consolidated into the areas for 
which the tabulation was to be made, namely, urban places of 2,500 or 
over, wards for cities of 50,000 or over, wards and tracts for cities of 
500,000 or over, and the rural ' part of each county. Then, within each 
of these new areas, the cards, already sorted by sex, were sorted by 
color or race, the cards for native white were sorted on the parentage 
symbols found in the last column of the card, along with the N and F for 
nativity, making three groups: Native parentage (BNU), foreign 
parentage (BF) and mixed parentage (FF and MF, combined). The 
sort packs were then arranged, for each of the new areas, first by sex, 
then by color-nativity, considered as one series, as indicated below. 

Males, by color-nativity, as follows: 
Native whibnat ive  parentage- - - -. - - --. .- - - W N BNU 
Native whibforeign parentage- - - - _ - - -  - -  _ - _ W N BF 
Native white-mixed parentage- - - - - -  - -  - - - - - -  W N  FF, MF 
Foreign-born white- - - --  - - - - _ - -  - - - - - - - - - - - - - W- F 
B l a c k - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  B  
Mulatto--- - - - - - - -  - -  - -  - -  - - - -  - - - - - - - - - -  - -  - - -  Mu 
I n d i a n - - - . - - - - - - - - - - - - - - - - - . - - - - - - - - - - - -  In 
C h i n e s e - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  Ch 
Japanese ----------_-_-.-----------_--_--_- Jp 

8 Statements with respect to the time consumed in the various operations are based on the Annual 
Report of the Director of the C s n w  for 1921, dated September 15, 1921. pp. 8-10. 

4 Note that in 1910 was established the definition of rural population as that living outside incor- 
porated places of 2.600 or more, which continued in force with only minor changes for 40 years. This 
(1910) waa the first year in which them were any tabulated (detailed) data for rural and urban m a s .  
Both tabulation and publication of data for rural and urban areas were considerably expanded in 1920. 
along with the adoption of the subdivision of the rural population into rural-farm and nual-nonfarm. 



THE CENSUS OF POPULATION, 1920 

Males, continued: 
Filipino . . . . . . . . . . . . . . . . . . . . . . . . . .  Fil 
Hmdu------------------------------------Hin 
Korean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kor 
OtheP ---------------------..-------------- Ot6 

Femalee-ssme 

In this count there was a single result slip for males in each area and 
another for females. Each sheet would accommodate the 13 color- 
nativity groups on 13 lines in each of the 4 sections, with 40 counters 
recording the data on what amounted to forty 13-line columns. 

The tabulating machine for the first count was set up as follows, the 
symbols in parentheses indicating punch positions wired: 

Cman*t 
Tote lnumberofcards- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - . .  1 
Dwellings and families : 

Not a head-wired for mechanical reasone, to clear field (X) - - - - - - - - - - - -  2 
Firat head in dwelling--number of dwellings (NH-1) - - - - - - -  - -  - -  - - - - - - -  3 
Other heads of families-additional familiea (DH-2)6-- - - - - - - - - - - - - - - - - - 4 

Tenure of home: 
Not a head-wired for mechanical reamns, to clear field (X) - - - - - - - - - - - -  5 
Home rented (R)----------------------------------------------- 6 
Homeowned-free (OF)---------_---------------------------------  7 

mortgaged OM)-------------------------------------  8 
unknown ( O U N ) - - . _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9 

Unknown proprietorship (Un) - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Age and school attendance: 

Under 1 year (0 Mort, 6 Mas)- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
1 to 4years (0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
5 years: attending school (5-0'; yes) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

not attending school (5-0;no)-------.----------------------- 
6 years: attending school (5-1; yes) - - - --  - - - -  - - - - - - - - - --  - - - - - --  - - - --  - 

not attending school (Frl ;no)_-------- - - - - - - - - - - - - - - - - - - - - - -  
7 to 9 years: attending school (5-2, 3, 4; yes) -----.------------------- 

not attending school (5-2, 3, 4; no) . . . . . . . . . . . . . . . . . . . . . .  
10 to 13 years: attending school ( 1 0 ,  1, 2, 3; yes) . . . . . . . . . . . . . . . . . . . .  

not attending school ( 1 0 ,  1, 2, 3; no)- - - - - - - - - - - - - - - -  
14 years: attending school (104; yea) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

not attending school (10-4; no) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 years: attending school (15-0; yes) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

not attending school (15-0; no) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 and 17 years: attending school (15-1, 2; yes)-- - - - - - - - - _ - - - - - - - - - - - - 

not attending school (15-1, 2; no) . . . . . . . . . . . . . . . . . . . .  
18 and 19 years: attending school (15-3,4; yes) - - - - - -_  -----..__-------- 

not attending school (15-3, 4 ; n o ) - - - - - - - _ - - - - - - - - - - - -  
20 years: attending school (20-0; yes)-- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

not attending school (20-0; no) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 These cads were rejected and the specific races, written on the card, were hand tabulated; then 
the cards were counted by switch. 

8 The sum of counters 3 and 4 represents the total number of families, which is olaasified by tenure 
on counters 6 to 10. 

7 Cards punched 5 in main age field and 0 in units field, etc. 
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Age and school attendance, continued: 
21 to 44 yeara (20-1, 2, 3, 4; 25; 30; 36; 40) . . . . . . . . . . . . . . . . . . . . . . . . .  31 
45years ( 4 5 - 0 ) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  32 
46 years and over (46-1, 2, 3, 4; 60; 66; etc., to 100-k) - - - - - - - - - - - - - - - -  33 
Unknown age (Un)---------_----_--------------------------------- 34 

Age and literacy: 
10 to 16 yeara: literate (10; 15-0; YY) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

illiterate (10; 15-0; YN; NN)- --- - - - --  - --  ---- ----- --  - - 36 
16 to 20 years: literate (15-1, 2, 3,4; 20; YY)-- -..------------------ 37 

illiterate (15-1, 2, 3,4; 20-0; YN, KN) - - - - - - - - - - - - - - - -  38 
21 years and over: literate (20-1, 2, 3,4; 26;etc., to Un; YY) - - - - - - - - - - -  39 

illiterate (20-1, 2, 3, 4; 26; etc., to Un; YN, NN) - - - -  40 

This count was begun in September, 1920, and completed in February, 
1921, using from 17 to 21 machines for most of this period. 
Second count, 1920-Country of birth for small areas.-Retaining the 

areas of the first count, the foreign-born white cards (sorted by sex) were 
counted in the second count, as follows: 

By citizenship, naturaliced, first papern, alien, and unknown, for pereons under 
21 yearn of age and 21 yeam and over, separately. 

By country of b i i h ,  in detail (without age). 
By parentag- aimple count of the three parentage aymbola representing 

foreign parentage; that  i, BF, FF and MF. 

In 1910, the tabulation by citizenship was limited to foreign-born 
males 21 years old and over, though including both white and colored. 
Citizenship data for foreign-born colored were obtained in 1920, for 
larger areas, in the fifth count. In  the reports for both 1920 and 1910 
major stress was placed on the citizenship of foreign-born whites. 

This count was begun in December, 1920, and completed in February, 
1921. 

Third count, 1920-Single years of age, etc.-After the completion 
of the second count, the cards were consolidated for later counts into 
considerably larger areas, as follows: Each city of 25,000 or over was 
kept separate, but wards of cities of less than 50,000 were consolidated; 
two urban groups were formed in each State, one composed of the places 
of 10,000 to 25,000, and one of the places of 2,500 to 10,000, consolidated 
from the respective counties; the rural areas of the counties comprising 
a State were consolidated to form the rural area of the State. These 
areas, about 500 in number, were maintained for the remaining counts 
of the individual card. 

For this count the cards, retaining the sorts by sex and by color- 
nativity, except that black and mulatto (B and Mu) were combined, 
were next sorted by age in accordance with the primary age symbols on 
the card, as follows: 0-5 months; 6-11 months; 1 4  years; 5-9 years; 
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etc., by 5-year intervals to 100-plus; then the groups 15-19 and 20-24 
were sorted into single years from 13 to 20, with 21-24 as a residual. 
This sort was done in three stages, as it required the use of three columns 
on the card: First, the cards were sorted on the first age column which 
produced ages under 50 in 5-year periods; then the remaining cards, 
about 13 percent of the total, were sorted into 5-year periods by running 
on the second age column; and finally, the two periods 15-19 and 20-24, 
comprising about 18 percent of the total, were sorted on the age-unite 
column to provide single-year groups for ages 15, 16, 17, 18, 19, and 20. 
The six single-year groups specified were provided in order to produce 
data on both school attendance and marital status by single years of age 
from 15 to 20. 

This count, by reason of the very large number of packs of cards to be 
run, recorded, and the results consolidated, was the most complicated 
of the NnS, though perhaps not more difficult than the sixth count, with 
its interlocking lists of birthplace and mother tongue. 

Two machines, with different combinations wired, were provided for 
this count. 

First machine.-The first machine, used for cards representing popula- 
tion under 21 years of age and population 35 years old and over, was 
wired to count the following combinations: 

Literacy, YY, YN, and NN, with no relay combinations. 
Ability to  peak English, Yea, No, with no relay combinations. 
Age and school attendance (unit of age only, the baaic Syear group was in the sort). 

Unit year &No (to register only when counting 0 mos. and 6 mos.) 
Unit year +No 

Yea 
Unit year 1-No 

Yes 
Unit year %No 

Yes 
Unit year 3-No 

Yes 
Unit year &No 

Yes 
Marital conditions, 8, M, Wd, D, Un, with no relay combinations. 
Farm population, Fm (living on farm), Ot (not living on farm)." 

This machine used only 24 counters, out of a possible maximum of 60. 
Single years within the 5-year age periods represented by the "main" 

This was the only tabulation in 1920 of the classification, farm population, and nonfarm population. 
The resulting figures were published in ch. 15 of Vol. V of the 1920 Reports on Apicdurs  and later, in 
much more detail, in Cenaus Monograph, VI, on Farm Population. 
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sort were obtained by adding the two school attendance groups counted 
for each age unit. 

Second machine.-The second machine for the third count used the 
remaining cards, those representing ages 21 to 34 years, with counters 
set up as follows: 

Literacy, YY, YN, NN, with no relay combinations. 
Ability to speak English, Yea, No, with no relay combinations. 
School attendance, Yea, No, with no relay combinations. 
Age and marital condition: 

Unit year 0-4 Unit year 2--earn0 
M Unit year 3-eame 
Wd Unit year -me 
D Farm population, Fm (living on farm), Ot 
Un (not living on farm). 

Unit year 1-43 
M 
Wd 
D 
Un 

This machine used 37 counters. Single years of age within the 5-year 
periods represented by the main sort on this run were obtained by 
adding the five marital-condition groups counted for each age unit. 

The two machines differ in that, on the first machine, the school 
attendance item was distributed in the wiring by unit years, and on the 
second machine, the marital status item. Presumably it was decided 
that to put both of the combinations (with unit age) on the same machine 
would overload the machine; hence the device of the single-year sort 
fop this period in the age series. 

Granting that these combinations would really overload the machines, 
in spite of the fact that more complicated wirings were carried on 
similar machines, say, in 1930, one might suggest that one profitable 
alternative would have been to set up still a third tabulating machine, 
for unit age and school attendance only, like the section so designated 
on the first machine, for two 5-year packs of cards, those from 15 to 24, 
and run them on this machine. This would have been no more work 
than the sorting; and the trouble of keeping track of all the additional 
sortdetail for sections where i t  was not needed would have been saved, 
along with the hundreds of thousands of consolidations. Or even more 
simple, the cards for these ages could have been run on machine No. 2 
as well aa on machine No. 1 to provide the marital status data to supple- 
ment those provided on the existing second machine sheets. 

The sorting of the cards for the third count was begun in January and 
completed in May of 1921. The count itself was completed in June of 
1921. 



THE CENSUS OF POPULATION, 1920 157 

Fourth count, 1920-State of birth.--For the fourth count all cards 
except those for foreign-born white were used. The detailed age sorts 
of the third count were consolidated into two groups, under 21 and 21 
years and over. The sorts by sex and the parentage classes within the 
native white group were retained. (There were three parentage classes 
in 1920, native, foreign, and mixed, as compared with two classes in 
1910, native and foreign-or-mixed.) I t  may be noted that no figures 
were published for State of birth by sex or for the two age groups, nor 
was there any publication of the data for native colored other than 
Negro, though figures for all the colored classes were required to make 
up the figures for total native. 

These cards were tabulated on a 60-counter machine, wired to count 
State of birth, with the States arranged in the now standard geographic 
order, followed by 4 counters for the 4 parentage classes provided in the 
last column of the card for native population. 

Since the cards for the two colored classes were not sorted by nativity, 
the machine was wired to reject foreign-born (F) Negroes, Indians, and 
Filipinos and the rejected cards were laid aside for tabulation on the 
fifth count. For the remaining colored classes, Chinese, Japanese, etc., 
the cards were run first on the fifth count machine, which was wired to 
reject the relatively small numbers of native persons (N); and these 
rejects were run on the fourth count machine, and consolidated with 
the other native classes. 

Fifth count, 1920-Country of birth, large areas.-For the f3th 
count the cards remaining from the third count, representing foreign-born 
white persons, were consolidated into two age groups, under 21 and 21 
years and over, as with the native cards, keeping the sort by sex.9 
Then each of the resulting card packs was sorted by citizenship-Na 
(naturalized), Pa, First papers Al, Alien and Un, Unknown or not 
reported. 

The cards resulting from this sort were then tabulated on a 60-counter 
machine wired for countries of birth, with 11 counters reserved a t  the 
end for year of immigration, though the data for year of immigration by 
citizenship were never published. At the beginning (rather than a t  the 
end) of the series of countries was a residual group of countries for which 
the cards were rejected, presumably for hand tabulation of less important 
countries written in.. 

The cards for foreign-born colored persons were likewise consolidated 
into two age groups, under 21 and 21 years and over, and without 

* The count by country of birth was made by sex, both in 1910 and 1920, through the sex cladication 
was not presented in the 1910 report; and even in 1920 the presentation was limited to U.S. totals (with 
1910 figures resurrected for comparison). 
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further sort (retaining the sort by sex and individual race) were tab- 
ulated on a special machine wired to count the following: 

Naturalinstion: Ns, Pa, Al, Un. 
Ability to speak Englieh: Yea, No. 
Parentage: BF (both foreign), FF (father foreign), MF (mother foreign). 
Year of immigration: 1919, 1918, etc., ss punched in card. 
Country of biih: 17 specific countries and a reaidual group to be rejected and 

presumably hmd tabulated. 

This machine provided for rejecting any card punched N (native). 
These cards, after being verified, were eventually added to the count 
of native persons by State of birth. 

Sixth count, 1920-Mother tongue and parentage.-The 1920 
specifications for the sixth count called for cards separated by sex 
throughout the rather complex series of tabulations. No separate 
figures for males and females appear in the report, however; and the 
sex classification would not seem to add enough to the significance of the 
data to justify the added cost of handling the cards for males and 
females separately.1° 

The first section used only the cards for native whites with both 
parents foreign born (punched both N and BF in last column on card). 
These were first sorted by mother tongue of father, then each of the 
resulting packs was sorted by mother tongue of mother. The cards 
showing the same mother tongue for both parents, including cases where 
the mother tongue was written on the card, were placed first in the 
arrangement for tabulation, followed by the cards for persons of mixed 
mother tongue; that is, for example, with father of French mother 
tongue (Fr) and mother of German (Ger), etc., all in one pack at  the end. 

These cards were run on a machine wired for place of birth of father 
and mother in combination, as follows: 

C0unt.r 
Total number of cards -----  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Can-Can . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Eng-Eng ---------.-.-----------------------.------- 3 
s c s c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

etc. to 
Mex-Mex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
All other11 to reject and finally count on . . . . . . . . . . . . . . . . . . . .  23 

The rejected cards were sorted, for each mother tongue, according to 
the countries written on the cards, and all cases of same country for 
father and mother were hand tabulated; the cards for mixed parentage 
were counted and the total entered as a single item. These cards were 
reserved for a later tabulation of birthplace of father by birthplace of 
mother. 

10 Two separate manuscript sets of specificatiom call for distribution by aex: but it  is possible that 
this was diapenaed with, at the last moment. Thia tabulation came at the end of the aeriea and w s l  
extremely complicated, even without the added detail of sex. 

11 Including OC-OC, Un-Un, and all carda showing mixed countries, as Au-Fr, eta. 
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The second section of the sixth count used the next of the parentage 
groups from the standard nativity-parentage sort, the cards representing 
native whites with father foreign and mother native, or vice versa 
(N-FF or N-MF). These were sorted first on mother tongue of father; 
and the X cards (father native, mother foreign) were sorted on mother 
tongue of mother. This sort would separate (except for stray unusual 
cases) the cards punched F F  from those punched MF; these two groups 
were kept separate, for separate tabulations. 

The F F  cards were arranged according to mother tongue of father, 
including cards with mother tongue written on, and tabulated on a 
machine set up for birthplace of father, as follows: 

C0unt.r 
Total number of carde- - - - - -  - - -  - -  - - _ - - - -  _ - - - - - - -  - - - -  - - -  1 
C a n - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 
E n g - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3 
Sc - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - . - - - - - - - -  4 

etc. to 
Mex - - - - - - - - -_--- - - - -_--- - - -~--- - . - - - - - - - - - -  22 
All other (OC and Un) to,reject and be finally counted on-- 23 

The rejected cards for each mother tongue were sorted by birthplace 
of father and hand counted. 

In the third section of this count, the M F  cards were likewise arranged 
according to mother tongue of mother and tabulated on a machine 
similarly wired for birthplace of mother. 

The fourth section of the sixth count used the foreign-born white 
cards only. These were sorted by mother tongue of person and each 
mother tongue counted on a machine wired for country of birth of 
person, following closely the pattern of the second count. 

The fifth (and final) section of the sixth count used the cards for 
native whites of mixed foreign parentage as they came from the first 
section of the count. All mother tongues were first consolidated, then 
the cards were sorted by birthplace of father, including a hand sort 
of the OC (other country) cards with specific country written on them. 
The cards for each father-birthplace were then counted for birthplace 
of mother, using the machine set up for the third section of the sixth 
count, already wired to count birthplace of mother. 

These figures were published (in the chapter on foreign white stock)12 
for 45 countries, of which number about one-half came from hand tabu- 
lations on the basis of countries of birth written on the cards. Note 
that  with the adoption of 2-figure codes for place of birth in 1930 
(providihg codes for as many as 144 countries in a 2-column code, or for 
48 States and 96 countries) the time-consuming task of rejecting cards 
for infrequently occurring items and hand tabulating them on the basis 
of countries written on the card was eliminated. (See p. 165, below.) 

1' Fourteenth C- of ths Unilsd Stotea, IOIK), Vol. 11, Population, p. £300. 



160 PUNCH CARD TABULATION 

The tabulation of occupations.-Following a machine verification 
similar to that outlined above for the population cards, the 1920 occupa- 
tion cards, already sorted by sex, were sorted by occupation and two 
tabulations were made on machines wired to show, in combination with 
the occupations, various demographic classifications, such as color- 
nativity, marital status, and age-all of these, of course, by sex. 

These tabulations were completed a t  about the same time as the last 
tabulation of the general population data, so that the occupation reports 
were ready for publication without the delay experienced in earlier 
censuses. 



Chapter VIII. THE 1930 CENSUSES 

CHANGES BETWEEN 1920 AND 1930 

The 1930 key punch-First stage.-The major change in machinery 
and equipment between 1920 and 1930 was the adaptation of the 
population card to the commercial punch. This took place in three 
stages. 

The first stage might better be designated an attempt to adjust the 
standard key punch to a population card following the same general 
pattern as the 1920 card, with five columns in which there were two or 
three fields and, on the other hand, several fields which occupied two, 
three, or five columns. 

The guide plate of the familiar pantograph punch (see figure 12), 
carried as many designations as there were punch positions on the 
card, each individually labeled. Since the standard key punch, often 
called the commercial punch, had only 12 keys, 10 of them carrying the 
numerical digits, 0 to 9, the machine was provided with a guide card, 
with printed symbols corresponding to the symbols on the punch card. 
This was set up above the keyboard and moved along with the card 
carriage as the card was punched. Projecting down over the guide card 
and fixed to the bed of the machine was a position indicator, on the edge 
of which were printed figures corresponding to the figures on the keys. 
As the card moved forward under the metal plate these figures came into 
position opposite the symbols in the next column of the guide card, thus 
indicating the key to strike in order to punch the desired position. This 
machine is shown in figure 49, with the guide card in position for punch- 
ing the first column. The position indicator, black with white figures, 
thus appears a t  the extreme left of the guide card, but will move forward 
with respect to the guide card as the punching progresses; or strictly, 
the guide card will move to the left under the position indicator, so that 
successive columns appear adjacent to the indicator. 

The first-stage guide card was set up as indicated in figure 50, follow- 
ing, of course, the pattern of the population card first proposed for the 
1930 census. 

I n  order to adapt the machine to the variety of column assignments 
incorporated in the proposed card, the automatic spacing mechanism 
was omitted, so that the operator had to space the card, by striking a 
space key, whenever the program required that the card be advanced to  
the next column. This permitted the punching of two or three holes in 
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a single column, for the multifield columns, and also the special spacing 
required to  bring the card into proper position for the single punch in 
a multicolumn field. Thus, after punching sex and color in column 6, 
the operator would strike the space key to  bring the card forward into 
position for punching the 5-year period under age, in column 7, if age 
waa under 50, then 2 spaces (skipping column 8, in which would be 

F'IQURE 49.--Commercial punch with guide card. The guide card in the.machiie, 
aa illustrated, is the card wed in the aecond atage of development, aa outlined below, 
aa witneae the three columna (for occupation) at the end of the card. The schedule 
in the schedule holder is one of the 1920 schedule8 which were used in experimental 
work--snd in the testing of the several stages of the adaptation. 

punched the 5-year period if age was 50 or over) to punch unit year of 
age. Since marital condition was in the same column with unit age, i t  
was punched without further spacing. Then a space to  bring the card 
into position for year of immigration in column 10. 

The problems involved in punching this card were made more difficult 
by the fact that even where there was a figure on the punch card, it was 
not to be gotten by simply striking the key carrying that figure. For 
example, unit-year 3 (or 8) was punched, not by striking the "3" key, 
but by striking the "2" key, after looking a t  the guide card and finding 
3 on the card set against 2 on the indicator. 
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Conversely, in the multicolumn fields, especially in the bcolumn 
field for place of birth (columns 12-16) the puncher had to find out in 
which column the punch position was located, to bring the card into 
position for punching in that column, to note from the indicator what 
key to strike in order to punch the card, and then to add enough more 
spaces to bring the card into position for the next field. Thus, even 
with the guide card, this machine required much more thinking on the 
part of the punch operator than did the old pantograph punch. 

FIGURE 50.-First-stage guide card. On the printed guide card the symbols for States 
(for native population) were printed in red, to distinguish them from the alternative 
symbols for foreign countries (for foreign born); and a few other symbols of frequent 
occurrence were also in red. It is not practicable, however, to show this distinction 
in the reproduction here. 
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Second stage.-The second stage in the adaptation of the punch card 
to  the 12-key punch is represented by the guide card illustrated in 
figure 51, to be used, of course, with a punch card following exactly the 
same pattern. 

In  this card the multifield columns were eliminated, and a t  the same 
time the automatic spacing of the machine was restored, thus saving the 
punch operator from the burdensome task of spacing-and the more 
burdensome task of deciding when to mace or when not to  space. 

FIQWRE 51.Second-stage guide card 

Then two radical changes were introduced. First, ages were to  be 
punched in tens and units, as reported, instead of in 5-year periods and 
their units. This made the punching of age much easier, as the puncher 
had only to note what was reported on the schedule and punch i t  on the 
keyboard. In the total procedure there was some offset to this simplifi- 
cation, in that a few more relays were required in the machine wiring-of 
which more later. 

Then provision was made for coding all of the returns on place of 
birth, mother tongue, and general nativity.' These codes, which were 
written in special code columns on the schedule, were punched in 5 
columns on the card, in place of the 12 columns which these items 
occupied on the first-stage guide card, or on the 1920 punch card. To 
offset this tremendous simplification in the punching there was of 
course, the labor of complete coding, though i t  must be remembered 
that a considerable amount of coding in these fields, especially for the 

I Note that place of birth was coded, and punched in two fields, in 18BO. 
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foreign stock, was required under the 1920 (and earlier) procedures. 
Further, in the new procedure, code symbols were provided for all items 
required, thus eliminating the time-consuming process of rejecting the 
less frequent items, writing them on the card, and later again rejecti~g 
the card and hand tabulating the marginal items. 

Then the two fields previously allotted to school attendance and 
illiteracy were combined into one 3-position field. And a 3-column field 
was provided for occupations, for which there had been no space a t  all 
on the first-stage guide card-or  on the 1920 population punch card. 
And as a minor point, the column for year of immigration was inverted, 
so that the positions for the especially significant single years, 1914 to 
1919, were punched by keys with the same final digit: 1916 in position 6 
(in place of position 2), 1917 in position 7 (instead of position I), and so 
on; and the four combination periods were a t  least arranged in descend- 
ing order, on keys "0" to "3." 
Test of the new card.-On the basis of the second-stage arrangement 

of material, cards were printed and an extensive test was instituted, 
through the use of selected 1920 schedules. The punching of these cards 
was completed on December 15, 1928, well before the census date. A 
total of 156,648 cards were punched in 502 hours, making an average 
of 312 cards per hour, or 2,184 in a 7-hour day, with a maximum above 
3,000 for the best single day's work for one operator. 

This record is considerably better than the record of the actual work 
on the 1930 census, partly because the three operators employed in the 
test were more efficient than the average of the whole force engaged on 
the much larger job. This force averaged, however, a t  the peak of the 
work, 1,791 cards per operator per day, which may be compared with a 
similar record of 864 cards per operator per day in 1920, on the panto- 
graph punch? 

Of the cards punched in the test, 121,462 (omitting the cards for one 
whole area) were verified, with records per day somewhat above those 
for punching. By reason of difficulties growing out of the form of the 
1920 schedules, to which the new procedures had not been completely 
adjusted, the records of errors made are not numerically significant. 
But the report made a t  the end of the test embodies the forecast that the 
punching in 1930 would be more accurate than that of 1920, if all of the 
cards were verified (as they actually were). 

Changes required in machine wiring.-One objection vigorously 
raised when it was first proposed, in 1919, to punch the population cards 
on the commercial punch, was that the changes required to adapt the 
card to a strictly numerical pattern, as required by the commercial 
punch, would demand greatly increased complexity in the machine 
wiring, and increased numbers of relays. 

Annual Report of ths Dirsdor of the C-, 1051, p. 6. 
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This objection did not hold with respect to the card finally adopted 
for 1920; or a t  least there were gains in some items to offset the require- 
ment of additional relays for other i tem. 

One case where the pantograph-type card would be simpler for 
tabulation would be a combination of 5-year age periods with some 
other item, like marital condition. This combination would require two 
relays with the 1930 card, as against one with the 1920 card (which 
rather laboriously assigns a separate punch position to each 5-year 
period). But the tabulation of marital condition by age was done, both 
in 1920 and in 1930, with the cards sorted into 5-year age packs; and 
sorting was quicker with the 1930 card than with the 1920, requiring 
only two runs through the sorting machine, rather than three (or perhaps 
two and a half, as only a part of the cards would require the third run). 

The most extensive area of difference between the two cards, the 1920 
pantograph card and the 1930 key punch card, was in the fields for place 
of birth and mother tongue. Each place of birth or mother tongue was 
represented by me punch position in 1920,' but by two positions in 
combination in 1930. But the usual machine setup for country of birth 
in 1920 and earlier censuses had counters for place of birth only, not in 
any combination, so the 2-digit symbols could have been handled with 
only one set of relays. But in the actual tabulations of 1930 the cards 
were always sorted by place of birth (or mother tongue). The sort for 
place of birth, if made on the 1920-style card, would have required 
sorting on five columns, as the punch positions were scattered over this 
range on the pantograph card, whereas with the 1930 card, only two 
sorts were required. Or even better, if the cards for the entire population 
had been run (sorted) on card columns 12 and 13, the result of this one 
run would have been the native cards sorted by State of birth and the 
foreign born by mother tongue. Actually, these sorts were not made 
for all classes combined, but for the native cards by state of birth and 
the foreign born by mother tongue. And likewise, on card columns 14 
and 15, the foreign-born cards were sorted by country of birth, and the 
native of foreign or mixed parentage by "country of origin"; that is, 
country of birth of father for those with foreign-born fathers, plus those 
with native fathers by country of birth of mother. 

Third stage-The 1930 card.-The changes between the second stage 
in the adaptation of the population card to the 12-key commercial 
punch and the third stage, which represented the card actually used in 
the 1930 census, were mainly in content rather than in arrangement. 

8 Except that the number of punch-positions migned to mother tongue was so small that many of 
them had to be written on the card, to be rejected by the tabulating machine for hand tabulation, 
whereas the 1830 card provided individual code numbers for all, even those least frequently reported. 
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The items on tenure and household head in relation to dwelling were 
omitted, to be taken care of on the family card, in order to provide space 
for occupation-industry and class of worker. The resulting guide card 
and the final punch card are shown in figures 52 and 53. 

FIGURE 52.-Third-stage guide card 

Note one added feature in the printed cards, in that the columns are 
numbered across the bottom of the card-a feature which makes simpler 
and more effective the writing of instructions for handling the cards in 
all stages of the work. And on the punch card there is also a brief 
"label," indicating the subject punched in the column. 

Minor changes in the various fields included the following: In column 
7, the symbols were changed to correspond with the color classes carried 
on the 1930 schedule; Neg took the place of B and Mu; and Mex 
(Mexican) and Haw (Hawaiian) were added to take care of additional 
classes. 

In the actual punching, provision was made for a special procedure 
with the races other than white and Negro. The "regular" card for 
these races was punched OtC, and in addition a pink card was punched, 
identical except that the minor race alone was punched in the color 
column, and that the pink cards for Indians carried special codes for 
tribe and blood (whether full or mixed), punched in columns 14, 15, and 
16. 

These pink cards were tabulated by themselves to show all needed 
detail for the so-called minor races, thus doing away with the laborious 
and time-consuming process of rejecting cards for hand tabulation on the 
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basis of written-on designations, which had formed a part of the tabula- 
tion program in 1890, 1900, 1910, and 1920. 

The three symbols for illiteracy and school attendance combined, 
brought over from column 21 to column 11, represented, respectively, 
Not attending school, but able to read and write (NY), Not attending 
school and Not able to read and write (NN), and Attending school 
(Yes). Note that this combination did not increase the complexity 
of the puncher's task, since earlier punchers had had to  remember that  
all persons attending school were to be punched as literate in the 
literacy field. 

The symbols for occupation-industry occupied four columns, two for 
occupation and two for industry, thus providing for a two-way classifica- 
tion of gainful workers, as in 1910, with a final column for class of 
worker. An extensive checking of the returns for this last column, in 
relation to the returns for occupation, indicated that, while they were 
better than in 1920, they were still not sufficiently accurate to justify 
detailed tabulation. They were often of material assistance, however, 
in the classification of the occupation returns. 

The problem of identification of card with schedule entry was handled 
approximately as it had been in 1920 and earlier. 

The various new proposals involved in the development of the new 
punching procedures were adequately tested, through the use of a rather 
large group of 1920 schedules, as indicated above. This explains why 
the guide cards designated first-stage and second-stage, were made up 
with i t e m  (for example, year of immigration) corresponding to the 
entries on the 1920 schedule. This experimental work covered not only 
the punching of the cards but also the wiring of tabulating machines. 
In the matter of machine wiring it may be noted that the objections 
raised, in connection with the pre-1920 tests, against such changes as 
the punching of tens and units for age or two positions for place of birth 
were overcome-or a t  least reduced to such an extent that they did not 
overbalance the savings in punching. 

Even in the punching of the test or experimental cards from the 1920 
schedule it soon became evident that the punchers, after the first few 
days of training, made little use of the guide card, since they soon 
learned the keys corresponding to most of the uncoded schedule entries. 
The last series to be memorized was year of immigration, which, of 
course, was required only for the foreign born; and even here it was only 
the six arbitrary groups that required effort, as the four single years 
tabulated were represented by their final digits. In fact, the operators 
soon asked to have the guide cards taken off their machines, since the 
card carriage seemed to run more smoothly without it. It may be 
granted, however, that the guide cards were very useful in the early 
stages of training. 
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The card, as finally adopted for 1930, it may be noted, required as a 
maximum only 20 key-strokes to punch it, including 5 strokes for a 
gainful worker, whereas the first-stage card required 40 strokes and did 
not cover occupations for gainful workers. Discounting 2 strokes for 
tenure and household head, which items were omitted from the final 
card, one might compare 38 strokes for the first-stage card, with hand- 
spacing, with 15 strokes for the final cird, exclusive of occupations. 

THE 1930 POPULATION SCHEDULE 

The population schedule for 1930 followed closely the pattern of 1920, 
except for two very important innovations. First there was a new 
question asking for the value of the home, if owned, or the monthly 
rental, if rented* question which met with considerable objection 
from those who felt that it went too far into the private offairs of the 
person enumerated. This question, introduced in connection with the 
traditional question on tenure, was expected to provide a rough index of 
economic status-a tentative forecast of the income question of 1940. 
Since this item was related to a family rather than to an individual, it 
was tabulated on the family card, rather than on the individual card. 
See under "The family card program," below. 

F'IQWRE 53.-1930 population card. See specifications for punching, p. 171 

Then provision was made for the identification of all persons who 
might possibly be considered unemployed, for whom additional inquiries 
were to be made on a special supplementary unemployment schedule. 
For further information on this material, see the section on "The Un- 
employment Census," below. 

Perhaps the question on radio set (Does the family have a radio set?) 
may well be counted as a third innovation, especially if it be regarded as 
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an entering wedge, so to speak, for the long list of questions on home 
characteristics which were embodied .in the 1940 Census of Housing. 
This question, like the questions on tenure and value or rent, was 
punched on the family card. 

The column headings on the 1930 population schedule, omitting most 
of those not used in punching the population card, were as follows: 

10. Doea thia family live on a farm? (Yea or No) 
11. sex 
12. Color or race 
13. Age a t  laet birthday 
14. Marital condition 
15. Years mamed-reserved for family card 
16. Attended school or college any time mnce September 1, 1929 
17. Whether able to read and write 
18. Place of birth of pereon 
19. Place of birth of person's father 
20. Place of birth of person's mother 
21. Language spoken in home before coming to the United States 
A. Code column for State of birth or mother tongue 
B. Code column for country of birth (of foreign born or of parent of natives 

of foreign parentage) 
C. Code column for general nativity (NBN, NBF, NFF, NMF) 
22. Year of immigration to the United Statea 
23. Naturalization 
24. Whether able to speak Englirrh 
25. Occupation 
26. Industry 
I). Code column for occupation and industry 
27. Clam of worker 
28. Employment-whether actually a t  work yesterday (or the laat regular 

working day)-Yes or No 
29. If not, line number on unemployment schedule 

One manifest improvement in the schedule, looking forward to the 
mechanics of tabulation, was the provision of special columns for the 
code symbols that were to be supplied before the cards were punched. 

Code columns A and B each served a double purpose. The code num- 
bers for States ran from 50 to 99, with XO to X9 for outlying possessions, 
etc. These would be required only for native persons. The code num- 
bers for mother tongue ran from 00 to 49, plus VO to V8, the "V" num- 
bers being used for the less frequently reported languages. These 
would be required only for foreign-born persons; thus there was no 
overlap, and the two sets of codes were entered in the same column 
(column A) and punched in the same pair of columns on the card. 
And in column B, the code for country of birth would represent, for a 
foreign-born person, his own country of birth; or for a native of foreign 
parentage, the country of birth of his foreign parent. These two codes 
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were punched in the same pair of columns on the card, one series being 
distinguished from the other by the symbols in card column 16-F for 
the foreign born and NBF, NFF or NMF for the native of foreign 
parentage. For the natives of native parentage (NBN), US (punch key 
X) would appear in card column 14, and no tabulation by country of 
birth or "country of origin" would be called for. 

Specifications for punching.-The punching of schedule questions 
10 to 17, in card columns 5 to 11, would seem to offer no problems. The 
next five card columns (12 to 16) were punched from codes written in 
code columns A, B, and C. The coding of these columns, from schedule 
questions 18 to 21, was somewhat complicated, but it accomplished the 
object of putting all the information previously punched in 11 columns 
into 5 columns, and a t  the same time translating it into figures for 
punching on the 12-key punch. A part of the coding, notably that in- 
volved in the codes for column C (nativity), represented work which 
had to be done, in earlier years, by the punching clerk-work much 
more appropriate for a coding clerk than for a puncher. 

The main details of the coding process are summarized in the following 
table, taken from the 1930 instructions for coding: 

Blanks in code columns B and C were uniformly punched "X," 
which produced "US" in the country-of-birth field (card column 14) 
and "NBN" (native, both parents native) in the nativity field (card 
column 16). 

Code "V" in code column C called for striking the "V" key on the 
machine, which punched "F" (foreign born) in the nativity column on 
the card. Codes "0," "1," and "2" in column C indicated the 

Person native: 
Both parents native-- - --.. 

Both parents foreign born- 

Father foreign born, 
mother native 

Father native, mother 
foreign born 

Person foreign born ----------- 

American citizen born abroad: 
Parents native- - - - - - - - - - -  
Father native, mother 

foreign 

Cdumn C 

Leave blank 

Code "0" 

Code "1" 

Code "2" 

Code "V" 

Leave blank 
Code "2" 

Column A 

State of birth 
of person 

State of birth 
of person 

State of birth 
of person 

State of birth 
of person 

Mother 
tongue of 
person 

Code "XO"--- 
Code "X0"-- - 

Column B 

Leave blank- - - - -  

Country of birth 
of father 

Country of birth 
of father 

Country of birth 
of mother 

Country of birth 
of person 

Leave blank - - - - -  
Country of birth 

of mother 
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remaining three nativity classes, which, in combination with the country 
of birth in card columns 14 and 15 provided all the detail of earlier 
census reports, except that persons of mixed foreign were 
all assigned to country of birth of father. There was, therefore, no 
possibility of tabulating persons of mixed foreign parentage by country 
of birth of father in combination with country of birth of mother. But 
after all, the main value of the returns on country of birth of parents 
was to provide a basis for the classification of the foreign white stock by 
country of origin. For this purpose the classification of persons of 
mixed foreign parentage by country of birth of father was definitely 
more satisfactory than the earlier classifications, in which all persons of 
mixed foreign parentage, forming 6 or 7 percent of the native element in 
the foreign white stock, were pushed out of the scheme of specific classi- 
fication altogether and shown a t  the end of the list as a miscellaneous 
group, designated "Of mixed foreign parentage." 

The next field, year of immigration, was punched without help from 
coding, except for irregular or inconsistent returns, which were coded to  
show exactly the number to be punched. This item otherwise required 
some "thinking" on the part of the puncher for the groups of years, 
"1900 and earlier," "1901-1910," etc., even with assistance from the 
guide card. The next two fields, naturalization and ability to speak 
English, hardly needed even the assistance of the guide card. 

Occupation-industry was coded in schedule column D, and unsatis- 
factory entries in schedule column 24, class of worker, were corrected 
and coded by the coding clerk. These last five card columns required 
significant punches only for gainful workers, who represented less than 
50 percent of the population. For a person not reporting an occupa- 
tion, however, the punching instructions called for the punching of a 
series of "X's"-partly because the use of "X" in some of the occupation 
symbols made it impracticable to use a skip device actuated by the "X" 
key to release the card for a nongainful person. 

Automatic gang punch.-The rather cumbersome hand-operated 
gang punch used in earlier censuses was replaced by an automatic 
self-feed machine completed in 1928, which had a capacity of 600 cards 
per minute, with a maximum of 12 holes punched in each card.' 

Details of Machine Tabulation, 1930 

First count-Data for minor civil divisions.-There was no count 
in 1930 devoted solely to verification, as there had been in earlier 
censuses; but the first count, made by ED'S without further sorting 
and providing data for publication by minor civil divisions (townships, 
etc.), contained provision for rejecting many of the inconsistent com- 
binations taken care of by the more extensive verification runs of 1920. 



THE CENSUS OF POPULATION, 1930 173 

No complete list of these combinations is available, but provision was 
made, in particular, for the rejection of cards showing inconsistencies 
between the nativity-parentage symbols in card column 16 (F, NBN, 
NBF, NFF, and NMF) and the symbols in various columns represent- 
ing other classifications, such as naturalization or mother tongue or year 
of immigration; and for as many other probable inconsistencies as the 
capacity of the relay system on the tabulating machine would permit. 

The verification work, aside from the actual rejection of inconsistent 
or off-gauge cards, was very much reduced, as compared with even 1920. 
No cards representing merely unusual cases, like age 100 (or age not 
reported) were rejected for checking against the schedule; no cards for 
marginal classes, such as infrequently reported countries of birth, were 
rejected t o  have a specific designation written on the card for later use; 
and there were no rejections from either this count or any later count, 
for hand tabulation-this last partly because all countries of birth and 
all mother tongues were provided with their specific symbols and thus 
taken care of in the regular mechanical process. 

The first count machine carried 18 significant counters, giving the 
following items, which were published, with a slight rearrangement, 
by minor civil divisions, in table 21 for each State, in Volume I11 of the 
1930 Reports on Population. 

Color and nativity: Age: 
White-native of native parentage Under 5 years (0-4) 
White-native of foreign or mixed 6 1 4  years 

parentage 1620 yeam 
White-foreign born 21-24 years 
Negro 2634 years 
Other races 36-44 years 

Sex: 46-64 years 
Male 65 years and over 
Female Unknown 

Farm residence: 
Farm 
Nonfarm 

This count provided the first classified data ever published for town- 
ships and other minor civil divisions-still another of the innovations of 
the 1930 census. 

Second count--Age, school attendance, and marital condition.-For 
the second count the ED'S were consolidated into larger geographic 
areas as follows: Cities of 50,000 or over by wards or by tracts for 
selected cities, places of 2,500 to 50,000, each place separately, balance 
of each county (rural territory). This last area was sorted on farm 
residence, making two quasi-areas, rural farm and rural nonfarm. 
These last two quasi-areas, which were maintained for most of the 
tabulations except the detailed occupation tabulations, might be con- 
sidered to represent one more important innovation in the 1930 census. 
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The areas indicated above were sorted, first by sex, then by color- 
nativity, making the following possible sort-groups for each area-10 
packs of cards for each area : 

Male: 
Native white, native parentage 
Native white, foreign or mixed parentage 
Foreign-born white 
Negro 
Other races 

Female: 
Native white, native parentage 
Native white, foreign or mixed parentage 
Foreign-born white 
Negro 
Other racea 

The cards were then tabulated on a machine wired for the following 
detail : 

Age and education: 
Under 1 year (0-4) 
1-4 years 
5 years: Attending school 

Not attending school 
6 years: Attending school 

Not attending school 
7-9 years: Attending school 

Not attending school 
10-13 years: Attending school 

Not attending school, literate 
Not attending school, illiterate 

14 years: Attending school 
Not attending school, literate 
Not attending school, illiterate 

15 years: Attending school 
Not attending school, literate 
Not attending school, illiterate 

16-17 years: Attending school 
Not attending school, literate 
Not attending school, illiterate 

18-19 years: Attending school 
Not attending school, literate 
Not attending school, illiterate 

20 years: Attending school 
Not attending school, literate 
Not attending school, illiterate 

21 years and over: Attending school 
Not attending school, literate 
Not attending school, illiterate 

21-24 years 
25-29 years 



THE CENSUS OF POPULATION, 1930 

Age and education, continued: 
30-34 yeam 
3644 yeam 
4 6 6 4  years 
65-84 Yeam 
85-74 years 
76 yeare and over 
Unknown 

Nativity and parentage: 
Native, native parentage 
Native, foreign or mixed parentage 
Foreign born 

Marital condition (for persons 16 years old and over): 
Single 
Married 
Widowed 
Divorced 
Unknown (marital condition not reported) 

The detailed tabulation of age, illiteracy, and school attendance was 
much the same as in 1920. The detailed ages from 21 to 75 took the 
place of a much shorter series of age groups used for the county-and-city 
tabulation in 1920. The 10-year groups from age 35 represented a com- 
promise with recommendations calling for 5-year groups from 25 to 
75. The tabulation of marital condition for small areas was new, and 
seemed to satisfy a wide demand, in spite of the fact that marital condi- 
tion for age 15-plus as a unit, without further subdivision by age, is 
often difficult of interpretation. 

Except for a few minor consolidations, practically the whole detail 
of this count was published by States (with some supplementary figures 
from the seventh count) and for urban, rural-nonfarm, and rural-farm 
areas in the States; color-nativity by age by sex was published by coun- 
ties and for cities of 10,000 or more; selected items, in a list occupying 
a full column of stub in the table, were published by counties and again 
for cities of 10,000 or more; and a shorter list of selected items was pub- 
lished for rural-nonfarm and rural-farm parts of counties and for urban 
places of 2,500 to 10,000, all in Volume I11 of the 1930 Reports on 
Population. 

Third count-Country of origin.-The geographic area for the third 
count were the same as for the second count. These areas, often re- 
ferred to as "small areas," comprised the larger cities by wards or tracts, 
the smaller cities, and the rural area of each county classified aa farm 
and nonfarm. 

In the third count only two of the five color-nativity classes of the 
second count were used, namely, the foreign-born white and the native 
white of foreign or mixed parentage-the classes constituting the foreign 
white stock. 
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The sort groups for each area thus comprised these classes by sex, 
arranged as follows : 

Foreign-born white: Male 
Female 

Native white of foreign or mixed parentage: Male 
Female 

The first section of the tabulating machine, as wired for this count, 
was set up to show citizenship (naturalization) for persons under 21 and 
persons 21 and over, occupying 8 counters. This, of course, was signifi- 
cant only for the foreign-born group. The remainder of a 60-counter 
machine carried a somewhat condensed list of countries of birth. These 
counters recorded, for the foreign born the country of birth of the persons 
themselves; and for the natives of foreign or mixed parentage, the 
country of birth of f a t h e y o r  of the foreign-born mother, where the 
father was born in the United States. 

Country of birth for the foreign born was tabulated by counties, 
wards, and tracts in 1920, and i t  is reported that of all the tract material 
used by the 1920 tract cities, this was the most valuable and the most 
widely used. In the 1930 reports, the figures for counties and cities 
were published for selected lists of countries, ranging from 20 in States 
with a small foreign-born element to around 30 in States like Pennsyl- 
vania and New York. 

The tabulation by counties of the second generation of the foreign 
white stock by country of origin (country of birth of parents) was new 
in 1930. This expansion was justified by the fact that in many States, 
particularly in the rural Northwest, where the stoc was mainly German 
or Scandinavian, the first generation was already b 1 coming unimportant, 
so that any significant indication of the European origins of the pop- 
ulation had to be based on the country of birth of the parents. 

The figures indicating country of origin were published in the 1930 
reports for counties and for cities of 10,000 or more, but not for the rural 
parts of counties, nor for the farm and nonfarm areas.6 

The citizenship figures, however, were published not only for counties 
and 5,000-plus cities, but in condensed form (total foreign born and 
naturalized) for the rural-nonfarm and rural-farm population of each 
county. 

Fourth count-Gainful workers by industry.-For this count the 
geographic areas of the second count were retained, though figures 
were published only for counties, without classification as rural farm 
and rural nonfarm, and for cities of 25,000 or over. Within each of these 
areas the sort by sex was retained, but the sorts for color-nativity were 
consolidated, except that color (white and nonwhite) was kept for the 

I 8ea tabela 9, 18, and 18, for each State in Vol. I11 of the 1930 Reports on Population. 
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southern States. The cards for each area were thus arranged for tabula- 
tion as follows: 

For a northern State: Male 
Female 

For a southern State: White male 
White female 
Colcred male 
Colored female 

For the southern States a special tabulation of the pink cards for 
non-Negro colored was also made later and the results were sub- 
tracted from the figures for total colored to provide the figures for 
Negroes alone, which were published. 

The tabulating machine was set up for 56 industries or industry 
groups, with counters also for nongainful persons 10 years old and over 
and for persons under 10, since the cards for all persona were included in 
the run. 

For each State as a whole, the complete list of industries as tabulated 
was published, with figures also for urban, rural-nonfarm, and rural-farm 
areas in the State, but for counties and for cities of 25,000 and over the 
industry list was considerably condensed; and there were no urban-rural 
or farm-nonfarm distinctions. This count, it may be noted, represents 
the first tabulation of data for gainful workers by counties, or by farm 
and nonfarm residence. 

The presentation of gainful workers classified by industry for counties 
might be considered another major innovation in the 1930 census publi- 
cation program. 

Fifth count-Country of birth and mother tongue.--The geographic 
areas for this count, sometimes referred to as the "large areas," were 
as follows: Each city of 25,000 or over, separately, with statistical areas 
for 7 tract cities, cities of 10,000 to 25,000 combined for each State, 
urban places of 2,500 to 10,000 combined for each State, rural-farm 
population of State, rural-nonfarm population of State. 

The fifth count used only one of the color-nativity groups, namely, 
the foreign-born white. Retaining the sort by sex, these cards were 
sorted by country of birth and tabulated on a machine wired, first for 
citizenship by age (under 21 and 21 years and over) and then for mother 
tongue, with counters for the complete list of about 36 mother tongues, 
involving some permanent consolidations of items separately coded. 

The cross-classification of mother tongue by country of birth was 
published in fairly full detail for the United States, but not for any 
smaller geographic areas, even in condensed form. The data for mother 
tongue alone, however, were published not only for States and cities, 
but also for urban, rural-nonfarm, and rural-farm areas within States. 

The citizenship counters on this count provided the material for the 
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chapter on citizenship in the general report of the 1939 census of 
population." 

It may be noted that in 1930 the question on mother tongue was 
asked only of the foreign born; hence the limitation of the data to 
this class. In 1910 and 1920 the inquiry covered the entire foreign 
white stock, including natives of foreign parentage. 

Sixth count-Marital condition, illiteracy, etc, by country of origin.- 
For this count, using the same areas as for the fifth count, the cards for 
natives of foreign or mixed parentage were sorted by country of birth 
of significant parent (father, if foreign born, or mother3 father was born 
in the United States), and arranged in a series parallel with that of the 
foreign born already sorted by country of birth for the fifth count. 

These two groups of cards were tabulated on a machine wired to cover 
the following classifications: 

Marital condition of persons 15 years old and over. 
Parentage in detail-Both parents foreign (NBF), Father foreign (NFF), 

Mother foreign (NMF). 
Ages 0-4 and 5-9 
Literacy by ability to speak English, by age: 

10-14 years: Literate, able to speak English. 
Literate, not able to speak Englieh. 
Illiterate, able to speak English. 
Illiterate, not able to speak English. 

1624 yearMame. 
26-44 y e a d a m e .  
45-64 years--Same. 
66 years and over--Same. 

Year of immigration for the foreign born. 

This count provided the material for the following sections of the 
General Report on Population:? All of chapter 9, Year of Immigration; 
the special tables on country of origin in chapter 11, Marital Condition, 
and in chapter 13, Illiteracy; and for the major part of chapter 13, 
Inability to speak English. 

Seventh count--Single years of age, etc,-The geographic areas for 
this count were the same as those specified above for the fifth count. 
The count used all cards, consolidating the countries for those represent- 
ing the foreign white stock, as used in the fifth and sixth counts, and 
taking also the color-nativity classes laid aside a t  the beginning of the 
fifth count; that is, the native white of native parentage (NBN) and the 
two colored classes (Neg and Ot). 

The sex sort was retained, together with the original sorts by color, 
nativity, and parentage, arranged as for the second count. 

Under the sex-color-nativity-parentage classification each pack was 
sorted into 5-year age groups, making a possibility of 210 card packs for 

Fifteenth Cmara of ths United Slotca, 1030, Population, Vol. 11, General Report, pp. 399494. 
Fifteenth C ~ M W  01 the U n W  Slatea, 1890. Vol. 11. 
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each area. Separate machines were set up for cards representing persons 
under 35 years of age, for part of whom cross-classifications by single 
years of age were required, and for persons 35 years old and over, for 
whom the 5-year age periods represented in the sort were considered 
sufficient. 

The first machine, for persons under 35 years of age, was set up with 
counters as follows: 
Total number of carde- - -  - . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - -  --  - - - - - - -  1 counter 
Single years of age (within the 5-year period); that is, 0/5,1/6,2/7,3/8, or 

4/9 in the unit. column of the aee field . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 counters - 
Marital condition by single yeare of age ---------------------r------- 25 counters 
School attendance and literacy by single years of age, set up aa in the 

second c o u n t - - - - - - - - - - - - - - - - - - - - _ _ - _ - - - - - -  15 counters 
Nativity and parentage (F, NBN, MBF, NFF, NMF) - - - - - - - - - - - - - - - -  - 6 counters 

Number of counters, 51 

The second machine, for persons 35 years of age and over, carried 
a much simpler array of counters, as follows: 
Total number of cnrds - - - - - - - - - -  .-------------------------------- 1 counter 
S i n g l e y e a r s o f a g e - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - -  6 counters 
School attendance by literacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 counters 
Marital condition - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -  5 counters 
Nativity and parentage-- - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 counters 

Number of counters, 19 

From this count were obtained the detailed age statistics for chapter 
10 on age distribution in Volume I1 of the 1930 Reports on Population; 
the detailed statistics on school attendance and illiteracy by age, for 
ahapters 12 and 13, respectively, in Volume 11; the really adequate 
statistics of marital status (classified by age) for the chapter on marital 
condition (chapter lo), and separate figures for native whites of foreign 
parentage and mixed parentage, by age, for the chapter on age distribu- 
tion. 

Eighth count-State of birth.-For this count the areas of the im- 
mediately preceding counts and the sort by sex were retained and like- 
wise the nativity and parentage sorts of the white population, while the 
Negro and "Other coloredJJ were sorted by nativity. The foreign-born 
white, as well as the foreign born sorted out from the colored classes, 
were laid aside, and the age groups were consolidated, leaving for this 
tabulation only the native cards, in 4 color groups, or only 8 packs per 
area, as contrasted with 210 in the seventhcount. 

These were tabulated on a machine wired for State of birth, using the 
machine up to its capacity of 60 counters (including 1 counter for total). 

The results of this count were published in the chapter on State of 
Birth of the Native Population, chapter 4, in Volume I1 of the Fifteenth 
Census Reports on Population. 

The remaining counts.-The ninth count was a special count of 
nongainful persons (represented by the cards laid aside from the sort 
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for occupations) 10 to 24 years of age by school attendance by age, for 
supplementary use in connection with the occupation counts. 

The tenth count was made only for cities of 25,000 to 100,000, and 
showed, by sex, gainfully employed persons in 213 occupational groups. 

The eleventh count was made for each city of 100,000 or more 
separately, and for the balance of each State. The cards were sorted 
by sex, color-nativity, and occupation (434 occupations or occupational 
groups) and tabulated on a machine to show age, in the following groups: 

10-13 years 
14 y m  
15 yenrs 
16 years 

17 years 
18-19 years 
20-24 pears 
and 6-year periods to 75 years and over 

and marital condition of women 15 years old and over (three classes, 
single, married, and widowed or divorced) in the following age groups: 

15-19 years 
20-24 years 
25-34 years 

35-44 yenrs 
45 years and over 

The twelfth count was made for cities of 500,000 or over, each city 
separately, and used only the cards for 134 "repeater" occupations. 
These cards, sorted by sex and occupation (134) were sorted also by 
industry and tabulated on a machke wired to show color-nativity and 
age in the following groups: 

10-17 years 25-34 years 
18-19 years and for 10-year periods to 75 years and 
20-24 years over 

The results of counts 10,11, and 12 were published in Volumes IV and 
V of the Fifteenth Census Reports on Population. 

THE 1930 UNEMPLOYMENT CENSUS 

The 1930 Unemployment Census first identified all gainful workers 
who might possibly be considered as unemployed, through a general 
question (columns 28 and 29 on the main Population Schedule) separat- 
ing out all gainful workers who were not a t  work "yesterday," and then 
recorded, on a special supplementary Unemployment Schedule, various 
items which would help to classify these individuals in one or another 
of seven carefully defined classes, no one of which was specifically labeled 
"unemployed." 

The Unemployment Schedule.-This Unemployment Schedule 
covered the same geographic area as the Population Schedule; it thus 
formed a supplement to that schedule and was set up in similar form, 
with a line for each person represented and columns for the several items 
of information called for. The Unemployment Schedule contained 15 
numbered columns for entries by the enumerator and 10 lettered col- 
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umns for codes and for items to be transcribed from the corresponding 
Population Schedule (plus three more columns, L, M, and N, designed 
for family data, but not used-except that column L was arbitrarily 
used for a code-classification of invalid or unacceptable cases). The 
headings for theve columns were as follows: 

Identification 
2. Sheet number 
3. Line number For identification with entries on Population Schedule 
4. Name of person 1 (Copied by enumerator from Population Schedule) 

Work .statue 

5. Does this person usually work a t  a gainful occupation? Yes or No 
6. Does this person have a job of any kind? Yea or No 

If this person has a job 
7. How many weeks since he has worked on that job? 
8. Why was he not a t  work yesterday (or on the last regular working day)? 
A. Code for reason for not being a t  work 
9. Does he lose a day's pay by not being a t  work? Yes or No 
10. How many days did he work last week? 
11. How many days in a full-time week? 

If  this person has no job of any k i d  
12. Is  he able to work? Yes or No 
13. Is he looking for a job? Yes or No 
14. For how many weeks has he been without a job? 
16. Reason for being cut  of a job 
B. Code for reason for being out of a job 
C. Classification, based on columns 6, 9, 12, and 13 

For later transcription from Population Schedule: 
I). Relationship to head of family 
E. Sex 
F. Color and nativity8 
G. Age 
H. Marital condition 
I. Occupation 
K. Class of worker 

As compared with the unemployment questions asked in earlier 
censuses, this schedule, with its numerous questions, would seem to be 
unduly complex. Actually, it represents the first serious attempt to get 
really satisfactory statistics of unemployment-and the beginning of 
long-continued discussions with respect to the inclusion or exclusion of 
borderline cases, which represented a considerable fraction of the whole 
number of persons who might have been counted as unemployed under a 
simpler form of inquiry. 

The major part of the information on unemployment was contained 
in either one or the other of the two main sections of the schedule set off 

Items transcribed included parentage for native white and ability to speak English for foreign-born 
white only. 
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under the headings "If this person has a job" and "If this pgrson has no 
job of any kind." The maximum number of columns containing entries 
made by the enumerator on this schedule for any one person would be 
six. The first (left-hand) section covered most of those who would, 
offhand, be considered unemployed; the second (right-hand) section 
carried information regarding the considerable number of other persons 
who were not receiving income from their normal gainful activity for 
various reasons-these constituting most of the borderline casea 
mentioned above. 
Transcription and coding.-Before they were ready for card punching, 

the Unemployment Schedules went through two processes. First, 
certain important items of information about the person concerned were 
transcribed from the Population Schedule, for the most part in the form 
of code numbers. In some cases a special series of codes was set up for 
use in this connection; for example, in column D of the Unemployment 
Schedule were entered the following codes for family relationship: 

Cmlr 

Head of related family . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Head of one-person or "partnership" family - - - - - - - - - - -  - - - - - - - - - - - -  2 
Related member of family . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Lodger or other unrelated person - - - - - - - - - - - - - _ - - - t e d t e d t e d t e d t e d - - - - - - - - - - -  4 

For publication this classification was condensed into three groups: 
(1) Head of family; (2) Related family member; and (3) Lodger, etc. 

In column F were entered the following codes for color and nativity, 
with parentage for the native white and ability to speak English for the 
f oreign-born white: 

In the published reports, three of the special classifications based on 
the two code series just outlined, namely, family relationship, parentage, 
and ability to speak English, were presented only to a limited extent; 
that is, they were shown only for classes A and B (as described below), 
cross-classified by sex, by States and for large cities. 

The codes for occupation, industry, and class of worker were tran- 
scribed into Uncmployment Schedule columns I and K, as they appeared 
on the Population Schedule. The occupation-industry classifications 
were widely used, and in a number of combinations, especially by sex, 
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throughout the Unemployment Reports. There was no tabulation of 
the 1930 class of worker, however, either for unemployment or for total 
gainful workers; 

~ o s t  of the coding on the Unemployment Schedule, aside from that 
required to make clear some of the less clearly written entries, was 
relatively simple. The coding in column C, on which was based the 
main classification of the data, however, wari rather complicated. And 
since the classification punched in the cards did not correspond directly 
with the classes for which figures were published (being arranged for 
convenience in the tabulation rather than in any logical order) the 
tabular statement contained in the Instructions for Coding is reproduced 
here, with an additional column indicating the class in the final tables 
which each code number produced. 

The unemployment card.-The 24-column unemployment card, partly 
keyed to column numbers on the schedule, is illustrated in figure 54. 
Note that, like the 1930 population card, this card carries a t  the bottom 
of each column not only the column number but also a brief "label," 

Clad-  
flation 

code 

-- 
1 

2 

3 

4 

5 

9 

Description 
of 

dam 

With job-idle with- 
out pay 

With job-idle with 
Pay 

Jobless-able to wrk  
and looking for a 
job 

Jobleaa-able to work 
but not looking for 
a job 

Jobless-unable to 
work 

Sehedub columar 

indicating the subject represented; and that only three columns are 
reserved for geographic areas. 
Punching the card.-Perhaps the most important innovation in the 

Finaldam 
M ub 
I& 

B,D, or Fg 

G 

A 

E 

C 

Cdumn 
6 

Yea 

Yea 

No 

No 

No 

specifications for punching the 1930 unemployment cards was the actual 

* Carda carrying code "1" were subclassified in tabulation on the basis of entriea in schedule column 8, 
Reason for not being at work, as follows: 

Sick or disabled.. .................................. . C l w  D 
Voluntarily idle.. .................................. .Class F 
Other reasom.. ..................................... Claaa B 

10 Theas are c m  outside the most generous borderline, comprising persons with no occupation (that 
is, not gainful workers). unpaid family workers, permanently disabled, eta. For use in evaluating the 
returns, they were coded into nine clseses in column L.  

Invalid or unacceptable caaea 
covered by epecial instructione'0 

Column 
18 

----------.. 

- - - - - - - - - - -  

Yea 

No 

No or Yes 

Column 
9 --- 

Yea 

No 

------- 

------- 

- - - - - - -  

Column 
12 

- - - - - - -  

------- 

Yea 

Yea 

No 
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punching into the card of the "identification" data; that is, the informa- 
tion required to relate the card back to the Unemployment Schedule, 
or even to the corresponding Population Schedule from which a con- 
siderable part of its data were obtained. The first four hand-punched 
columns of the card were used for this purpose, putting the Population 
Schedule sheet number in card columns 4 and 5 and the line number in 
columns 6 and 7. 

In card column 8, Weeks idle, the returns were punched either from 
schedule column 7 or from schedule column 14, according to whether 
the individual had a job (data recorded in left-hand section of the 
schedule), or was without a job (recorded in right-hand section of 
schedule). The code numbers of the significant groups of weeks were 
entered, in red ink, in the same column as the returns, since no separate 
code column was provided. 

FIGURE 54.-Unemployment card, 1930 

Card columns 9 and 10, Days worked last week and Hours in a full- 
time week, were punched for the most part as returned by the enumera- 
tor. For a jobless individual, for whom these columns would be blank, 
an X was punched in each column. 

Card columns 11-12 were punched from schedule columns A or B, 
whichever contained an entry. The remaining columns were punched 
from coded entries in the columns indicated by the boldface letters a t  the 
top of the card. 

In a case where there was a code in column L, this code was punched 
in unused parts of card column 24, even though a code for Class of 
worker had already been punched, from column K, in this card column. 

The results of the tabulations of this card are presented in Volume I 
and Volume I1 of the 1930 Reports on Unemployment, to which the 
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reader is referred for information as to the details of the unemployment 
tabulations. 

Summary cards.-A number of summary cards (or "total cards" as 
they were called a t  first) were used in the consolidation of the tabulated 
results of the unemployment census. These were 45-colimn cards into 
which were punched the area totals from the tabulation sheets (result 
slips) of the various runs, for tabulation on the adding tabulator- 
presumably on IBM machines, such as were being used for the census of 
agriculture. By way of illustration, the content of two of these cards 
may be summarized as follows: 

Card No. 1: Col. 1. Claw (cut in over part of the area field) 
Col. 2. Sex (also cut in over area field) 
Col. 3. Date, 1930 or 193111 (cut into occupation field) 
Cola. 3-6. Occupation-industry 
Cols. 7-10. Total 
Cols. 11-14. Native white, native parentage 
Cola. 15-18. Native white, foreign or mixed parentage 
Cols. 19-22. Foreign-born white, speak English 
Cola. 23-25. Foreign-born white, do not speak English 
Cols. 26-29. Negro 
Cols. 30-32. Mexican 
Cola. 33-35. Other racea 
Cols. 3637.  Age 10-14 
Cola. 38-41. Age 15-19 
Cols. 40-45. Age 20-24 

Card No. 2: Cols. 1-6. Same as No. 1 
Cols. 7-45 carried the remainder of the age series. 

From the tabulation of these two summary cards were obtained the 
consolidated results of the classifications of unemployment returns, 
classes A and B, by color and nativity and, independently, by age. 
There is no record of the number of square yards of consolidation sheets 
saved by this technique; but the area must have been very large. Nor 
is any record now available as to the number of other summary cards 
used, but this without doubt was also considerable. 

The exploratory nature of the 1930 Census of Unemployment is 
evidenced by the presentation of the returns in seven classes, indicating, 
one might say, decreasing strength of claim to the status of being un- 
employed. The figures were uniformly designated "Unemployment 
Returns, Class A, Class B," etc., with no figure labeled "Unemployed." 
In fact, no figure in the published report was presented as representing 

11 See "The 1831 Census of Unemployment" below. 
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the unemployed. These classes, with the number in each class in 1930 
(out of a total of 48,829,920 gainful workers) were as follows: 
Class A. Pemns out of a job, able to work, and looking for a job- - - - - - - --  - 2,429,062 
Clsss B. Persons having jobs but on layoff without pay, excluding those 

sick or voluntarily idle- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 758,685 
Clsss C. Persons out of a job and unable to work- - - -- - - - - - --  - - - - --  - - - - - 172,661 
Class D. Persons having jobs but idle on account of sickness or disability- - - 273,488 
C h  E. Persons out of a job and not looking for work - - - - - - - - - - - - - - - - -  87,988 
Class F. Persons having jobs but voluntarily idle, without pay-..----- --- &4,696 
Class G. Persons having jobs and drawing pay, though not at work (on 

vacation, etc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82,336 
Significantly, the reports do not give any figures representing the sum 

of these seven classes. 
The major classifications under which the unemployment data were 

presented, aside from the basic sex, color-nativity, and age, were occupa- 
tion or industry, period of idleness, reason for idleness, and marital 
condition, with a special section on part-time employment. These 
detailed cross-classifications were for the most part limited to classes A 
and B. 

The 1931 Census of Unemployment.-Partly by reason of adverse 
comment on the results of the 1930 Unemployment Census, a second 
unemployment census, following closely the same pattern, was taken 
in 18 selected urban arerts, in January, 1931. The results of the 1931 
Census of Unemployment were presented in Volume 11, Unemployment, 
1930, pages 361-600, with some discussion of the purposes of this special 
census and of the significance of the resulting figures, in comparison with 
the 1930 data for the same areas. 

THE FAMILY CARD PROGRAM, 1930 

For the rather detailed tabulations for families that were planned 
for 1930, there was provided a Family Transcription Sheet, to which 
were transcribed, from the Population Schedule, the required items of 
information. The family cards w-ere then punched from this sheet, 
rather than directly from the schedule. 

The Family Transcription Sheet.-The Family Transcription Sheet 
was set up in somewhat the same form as the schedule, only much smaller 
(1295 inches wide and 11 inches deep) with 17 columns and 32 lines, or 
enough to carry all the families transcribed from an entire schedule sheet. 
Figure 55 is an illustration of this sheet, somewhat reduced in size. 

The columns were lettered, to facilitate reference in the instructions 
for transcription; and each column heading carried a t  the bottom a 
figure indicating the column of the Population Schedule from which 
would be obtained the information to be transcribed. For the most 
part, the items to be entered in these columns were clearly described by 
the column heading, though some comment may be in order in a few 
caws. 



POPULATION 

F A M I ~ Y  TRANSCRIPTION B1.h ................................... k D. No. :...-L... 

SHEET: 1930 Cod Nd ............. L............... abed Nm. ...................... 

FIGURE 55.-Family Transcription Sheet, 1930. Actual size of sheet, 12% by 11 inches 
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Column C called for the serial number, as lst, 2nd, etc., of the family 
in the dwelling; this provided, in the tabulation, the number of 1-family 
dwellings, 2-family dwellings, etc., and also the total number of dwellings 
occupied by private fa mi lie^.^ 

Columns Dl E, F, G ,  and H required the transcriber to count the 
numbers of persons of each type entered within the schedule area 

- - 

occupied by the family. 
Column L, Marital condition of head, required the construction of a 

rather complicated code series, designed primarily for the tabulation 
of data on fertility-specifically, data on which might be based ratios 
of children to potenti'al parents, classified by age and duration of 
marriage. These classes were as follows, based in part on the marital 
condition returned in schedule column 14, and in part on age and 
marriage duration, as shown in columns 13 and 15. 

cod4 
Single . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Married, wife shown on schedule as homemaker; husband under 61, 

wife under 51; first marriage (duration of marriage same or within 1 
y e a r ) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 

Married, under specified age, wife shown on echedule as homemaker; 
second marriage (duration of marriage differing by more than 1 year) 2 

Married, over specified age or wife not shown on skhedule as home- 
m a k e r - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - -  3 

Married, wife (or husband) not shown on schedule - - - - - - - - - - - - - - - - -  4 
Widowed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Divorced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Mnrital condition not reported - - - - - -  . . . . . . . . . . . . . . . . . . . . .  - - -  - -  7 

Column N, Occupation of head, called simply for the transcription 
of an occupation code already entered on the Population Schedule. 
Column Q, "Employment status of homemaker," however, required a 
completely new classification, based in part on the occupation returns, 
but under a special arrangement, to produce the following employment 
classes: 

coda 
Not gainfully employed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X 
Employed a t  home: 

Farmers and farm laborers (unpaid)-- . . . . . . . . . . . . . . . . . . . . . . .  V 
Other occupations a t  home- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Employed away from home: 
Professional workers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Office workers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Industrial workers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Sewants. waitresses. etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Saleswomen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Other occupations away frcm home . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Emplcyed, not specified whether a t  home or not - - - - - - - - - - - - - - - - - - -  7 

1; For boarding houses, hotels, institutions, and other quasi-family groups a special code was entered 
in column C, followed by entries of the population involved and a code for type of quasi-family in suc- 
ceeding columns. These quasi-family groups numbered ahout 75,000, as against nearly 30 million 
private families. 
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The family card.-The family card, which was identified with the 
Transcription Sheet for possible future reference by printed serial 
numbers (just as the population card was identified with the schedule), 
carried a t  the top of each field the column number of the Transcription 
Sheet from which i t  was to be punched, as illustrated in figure 56. 

FIGURE 56.-Family card, 1930 

On July 1, 1931, it was reportedla that the transcription had been 
completed for 37 States, representing about half of the families in the 
United States, and that cards had been punched for 23 States, represent- 
ing about one-fifth of the total number of families. With a nominal 
deadline of December 31, 1932, this would seem to represent a rather 
late start (probably not unrelated to the ambitious program undertaken), 
somewhat trailing the work on occupations; i t  was reported on July 1, 
1932,14 however, that both families and occupations were being pub- 
lished, in separate bulletins, State by State, and that summary reports 
as well as these State reports would presently appear in bound volumes. 

The detailed tabulations of family data were limited to private 
families, omitting the small number of quasi-family groups (hotels, 
boarding houses, institutions, etc.), for which were tabulated only the 
total population involved and the type. So far as the machine work was 
concerned, there were eight counts in all, though the sixth count and the 
special count of secondary families covered only one geographic division, 1 the East North Central. 

The census tract count.-This count was made from the cards for 
private families in each census tract in the 18 census tract cities, without 

Report of the Director of the Carats. iSSi, p. 8. 
1' Raport of the D i r ~ t o r  of the Cenara, ISSb, p. 3. 
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further sorting. The counters on the tabulating machine were set up to 
count the following items: 

Size of family 
Home tenure, with value or rent for nonfarm homes 
Color-nativity-parentage of family head, with country of birth for foreign- 
born white 

Type of dwelling: 1-family, %family, and bplus family 
Radio eet, Yes or No 

First count of families-Small areas.-The first of the "regular" 
counts was made for what were termed "small areas," that is, for 
counties and urban areas (including wards in large cities), sorted by 
color-nativity-parentage of family head and by tenure. From the cards, 
as thus sorted, the following items were tabulated on the first count, 
using the full capacity of a 60-counter machine: 

Dwellings and families: 
Fit family in dwelling 
Second family 
Third family 
Fourth and later families 

Radio: 
Having radio, farm family 
Having radio, nonfarm family 
Not having radio 

Nonfarm familiea, by tenure and value or monthly rental of home: 

o laur fami lb ,  by d w  Tmont famileu. by r d  

Under $1,000 Under $10 
$1,000-81,499 $10-$14 
$1,500-$1,999 $15-$19 
$2, 000-$2,999 $20429 
$3,00Q-$4,999 830449 
25, 00(tS7,499 $50474 
$7,500-89,999 $75-899 

$10,000-814,999 8100-$149 
$15,000-$19,999 $150-$199 
$20,000-pluE t r n p l u s  
Unknown (not reported). Unknown. 

Farm families, total number 
Farm families by size: 1-person, 2, 3, 4, etc., to 12 or more, and by number of 

children under 10 years old: 1 child to &plus 
Nonfarm families by size: 1-person to 12-plus, and by number of children under 

1 year old: 1 to 6-plus 

Second count-Family composition.-For the second count the areas 
were consolidated, retaining only cities of 25,000 or over, putting 
together all places of 2,500 to 25,000 in a State, and sorting the rural 
balance of the State into farm and nonfarm. The sorts by tenure and 
by color-nativity-parentage of head were retained, as in the first count. 
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The cards were then tabulated on a machine set up to give the 
following detailed classifications : 

Age of man head: Under 25, then 10-year periods to 75-plus, with counters for 
age unknown and for families with woman head 

Number of children under 21: None, 1,2,3,4,5,6-8, %plus 
Number of lodgers: No lodgers, servants; no lodgers, no servants; 1 lodger, 2, 

3, etc., to 10 (a household with more than 10 lodgers was classified aa a 
boarding house, not aa a family) 

Employment status of homemaker, aa outlined above, for column Q on the 
Transcription Sheet, plus counters for no homemaker and homemaker 
not gainfully employed 

Number of gainful workers in family: None 1, 2, 3, 4-plue 

Third count-Foreign-born white families by country of birth of 
head.-For the third count the cards for families with foreign-born 
white heads were sorted by country of birth of head, and the cards for 
families of the minor races (which included Mexicans) were sorted by 
race. The areas of the second count were retained. 

The tabulating machine was wired for the following items: 
Families by size 
Tenure and value or rent of home for nonfarm families (as in first count) 
Farm families and families with tenure unknown (not reported) 
Gainful workers: 1 to 4-plus 
Children under 10 years old: 1 to &plus 
L o d g e r e a s  in aecond count 

Publication.-The major part of the results of the first and second 
counts was published in the main report on Families for 1930,'6 while 
the results of the third count were published in a supplementary octavo 
volume entitled "Special Report on Foreign-born White Families by 
Country of Birth of Head." This last contained, also, in an appendix 
similar data for Mexican, Indian, Chinese, and Japanese families. 

Fourth count-Families of gainfully employed homemakers.-For the 
fourth count of families the geographic areas were further consolidated, 
keeping each city of 100,000 or over, all cities of 25,000 to 100,000 in a 
State combined, all places of 2,500 to 25,000 combined, and the rural 
area, sorted into farm and nonfarm. 

Since this count was to represent only white or Negro families with 
employment status of homemaker reported, the cards for minor races 
were laid aside, and likewise other cards not representing homemakers 
with employment status reported (including, of course, some without 
any homemaker). 

The sort by nativity (but not parentage) of the white family heads 
was retained; each of these classes was sorted by employment status 
of homemaker, and each of the resulting classes by age of homemaker, 
from under 15 to 45-plus, in 5-year periods. 

u Piflasnth Cannu of ths U n M  States, 1830, Population. Vol. VI, Families. (1833). 
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The tabulating machine was wired to count the following items: 

Families classified according to number of gainful u~orkers, partly in combina- 
tion with family size, as 1 gainful worker, 1 person; 1 gainful worker, 2- 
person family; 2 gainful workers, bplus person-family; 3 gainful workers; 
4plus gainful workers 

Families by size, 1 person to 10-plus persons 
Families by number of children under 16 years old, partly in combination with 

size of family, as no children, 1-person family; no children, Zpemn family 
. . . 1 child, bplus persons; 2 children; 3 children, etc. to &plus children 

Marital condition of man head: Single; married, wife present; married, wife 
absent; widowed; divorced; unknown 

Marital condition of woman head: Single; married, husband absent; etc. 
Number of lodgers, as outlined above for second count 

Fifth count-Type of family.--For this count were used the white and 
Negro cards as they came from the fourth count, including those 
discarded for lack of the requisite information on status of homemaker, 
but discarding those with no report on marital status of head. The 
geographic areas were further consolidated, keeping separate only cities 
of 250,000 or overJl6 and combining all other cities above 25,000 into one 
group for each State. The remaining areas, places of 2,500 to 25,000 as 
a group, rural farm, and rural nonfarm, were retained as in the preceding 
count. 

The sort by color-nativity of head was retained; each class was then 
sorted by sex of head, then by marital condition, and finally by number 
of children under 21 years old. 

For this decidedly complex sort, counters were set up, on two ma- 
chines, to count the following items: 

Tenure of home by value or rent 
Age of man head, in 10-year periods 
Size of family, to %plus 
Gainful workers, to Cplus 
Children under 10 years old, to Cplus 
Lodgers, as in second count 

Sixth count-Number of children by age of wife.-This count covered 
only a single geographic area, the East North Central Division (Ohio, 
Indiana, Illinois, Michigan, and Wisconsin), all the States thrown 
together, but keeping separate the following groups, which might be 
considered as representing degree of urbanization: 

Cities of 250,000 or over, all combined 
Cities of 25,000 to 250,000 
Places of 2,500 to 25,000 
Rural area 

I' Including, also, by special arrangement, New Haven, Syracuse, Yonkers, and Nashville. 
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Further, all cards not conforming to the following list of qualifications 
were laid aside, so as to avoid the disturbing element of incomplete or 
"not reported" classifications. In other words, the cards used in the 
tabulation had to have: 

a. Family head white or Negro 
b. Husband and wife living together 
c. Present marriage presumably first marriage (difference between present 

age and age a t  marriage same for husband and wife, or within 1 year) 
d. Husband under 61 and wife between 15 and 48, and 
e. Value or rent of nonfarm homes reported, with farm homes to be counted 

as a single class 

The nativity sort of the cards representing white families was retained 
from the fifth count, making, with Negro, three basic classes. Then 
each of these classes was sorted by value or rent of home, omitting the 
usual sort by tenure, so that owned homes valued a t  less than $1,000 
were left combined with rented homes with rental less than $10, etc., to 
form, roughly, a classification by economic status; in this sort farm 
families formed a single supplementary class, a t  the end of the value-or- 
rent series. 

Then, each of the value-or-rent classes was sorted by age of wife, in 
single years; and each of the resulting packs of cards was sorted by 
number of children under 10 years of age in the family. All of this, 
of course, made a tremendous number of packs of cards for each of the 
four geographic areas. 

Finally, the tabulating machine was set up to count the following 
items : 

Age of wife a t  marriage, by single years from 13 to 39 
Employment status of homemaker (wife), as on second count 
Age of husband, in Syear periods, from 1.5-19 to 55-59 

Count for secondary families.-There was, also, a supplementary 
count of secondary families, defined as families of husband and wife, 
with or without children, living within and counted as a part of another 
private family. For this count there was also the limitation that the 
husband must be under 61 and the wife between 15 and 48 years of age. 
This count was made from a special set of cards, based on salmon-card 
records made a t  the time of the family transcription, and, like the sixth 
count, it was made only for the East North Central Division. 

The secondary family cards were tabulated, without sorting, on a 
machine wired to count the following items: 

Children under 10 
Employment status of homemaker-wife, counting separately those with no 

children and those with one or more 
Age of wife, in Syear periods 
Color of head, with nativity for white heads 
Number of gainful workers 
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Status of counts four to six.-By reason of lack of funds, in connection 
with other adverse conditions growing out of the depression, the last 
three of the main counts remained for the most part unpublished, 
though the counts had been finished and consolidation sheets completed, 
ready for the last stage of preparation for publication. As of this writing, 
the machine sheets have been preserved; and there is on file a microfilm 
of the rather voluminous consolidation sheets. 

Parts of the material from these consolidation sheets were used to 
provide 1930 figures for comparative tables in three of the 1940 reports, 
as follows: 

Population-Types of Families, 1940; p. 218 
Population-Size of Family and Age of Head, 1940, p. 122 
Population-Families-Employment Status, 1940, pp. 11 and 46 



Chapter IX. NINETEEN FORTY AND LATER 

THE SIXTEENTH CENSUS, 1940 

The Census of 1930 marked roughly the end of the period of depend- 
ence on relatively simple procedures associated with relatively simple 
machine processee--the end of an era marked by the rather slow 
development of the Hollerith system and of its successors in the Census 
Machine Shop. Between 1930 and 1940 the main emphasis in the 
Census shop was on increasing the speed of operation of the sorting 
machine and the unit counter. But more important, perhaps, for the 
1940 Census, was the introduction and increased use of various types 
of equipment commercially available, especially of IBM products- 
though IBM adding tabulators had been used in the tabulation of the 
census of agriculture since 1920, and for such summary cards as were 
used in 1930 and later. The 60-column reoording sheet (result slip) 
of the unit counter still remained, however, the most efficient device for 
printing the results of machine operation available from any source. 

The most important completely new type of equipment used exten- 
sively in 1940 was the reproducer-a machine which mechanically 
transferred items already punched in one card to another card and in 
any desired position on the new card. This machine might have been 
used, if it had been available, to punch the major part of the 1920 
occupation cards, by transfer from the main population card, rather 
than repeating so many items (16 fields) by hand punching--except that 
without the punched identification of the cards (the punching of sheet 
and line number, as in 1940) which had not then been introduced,' the 
reproducer could not identify the cards concerned in its reproducing 
process. 

One might, then, list the adoption of the 45-column card in 1940 as a 
major innovation in the matter of machine procedure, since this card 
made possible the punching of the identifying sheet and line numbers, 
which, in turn, made possible the use of the reproducer and of other 
types of commercial equipment. (Note that most of the IBM equip- 
ment of 1940 was designed for use with 45-column cards.) 

I And could not have been with the 2Ccolumn card, ainm that card could not po~ib ly  spare the 4 
columns necsssary. 
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Another important piece of IBM equipment used in 1940 was the 
printer-tabulator, which was of great service in summarizing the data 
from the unit-counter result slips. These figures were first transferred to 
summary cards through the use of manually operated key punches. 
Then the IBM machine would not only accumulate information from 
consecutive cards, but would also add items punched in different fields 
of the same card, to provide needed totals and subtotals, and print the 
same card, to provide needed totals and subtotals, and print the results 
approximately as they were needed for publication. This machine 
thus displaced the earlier process of copying the unit-counter result 
slips to consolidation sheets and obtaining totals and subtotals through 
the use of desk adding machines. 

The initial reason for the adoption of the 45-column card was, of 
course, to provide space for additional fields-through the elimination 
of the cumbersome process of identifying the cards with their schedule 
sources through the numbers printed across the ends of the cards was 
considered an additional major advantage. Actually, however, under 
the less meticulous verification programs of 1940 and later, there was 
far less occasion for checking a card against the schedule entry which it 
represented thac in earlier censuses, especially in those prior to 1930. 

Introduction of sampling.-By far the most important single innova- 
tion in the 1940 Census of Population, however, was the introduction of 
sampling, in what then seemed like a safe and conservative form (with 
not the least preconception of the extent to which it would expand in the 
next 20 years). 

To provide direct professional supervision, Dr. W. Edwards Deming, 
then a physicist in the Department of Agriculture, but with an under- 
standing of sampling theory and an enthusiasm for it which had found 
expression mainly in the Department's graduate school, was coaxed 
away from the Department-with some not too definite implications 
to the effect that the Census Bureau's need for his services might be 
only temporary. 

The 1940 sample was a 5-percent sample of the population enum- 
erated. Its random selection was secured by indicating on each schedule 
page two "sample lines," designated by the words "Suppl. Quest.," 
printed in both left and right margins (two sample lines out of a total 
of 40 lines on a page). Then there was a miniature 2-line schedule a t  the 
bottom of the page, with column headings to indicate additional ques- 
tions to be asked only of the two individuals whose names happened to 
fall on the sample lines in the main schedule. To assure the randomness 
of the sample, five different editions of the schedule were printed, with 
the sample lines differently distributed. This avoided, for example, 
the bias that would have resulted from a selection which either always 
included, or always excluded, the first line on the schedule. 
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The most important new (as compared with 1930 or 1920) and in- 
dependent item assigned to these supplementary sample returns was 
perhaps the old-time, but so far ill-fated,2 question on the number of 
children ever born to married, widowed or divorced women. This 
question was not only tabulated for 1940 but was supplemented by the 
tabulation of a comparable sample of the corresponding returns on the 
1910 schedules, which were all on file in the Bureau, so that the 1940 
reports show (subject to whatever allowances were sure to be demanded, 
in 1940, by reason of their sample-based nature) comparative figures for 
two census dates approximately one generation apart. 

To the sample section were assigned also two familiar items of de- 
clining importance, place of birth of parents and mother tongue; two 
groups of questions urgently supported by noncensus agencies, those 
referring to veteran status and to social security experience; and a 
question on "usual occupation," of special significance a t  a time when 
"present occupation" might be one connected with some war emergency 
program. 

The little 2-line schedule provided a t  the bottom of each main schedule 
page for these supplementary returns contained also a set of code 
columns for transcription of selected items from the main schedule, for 
convience in punching the cards for the sample persons. 

With due regard for the size of the sample (5 percent), the tabulations 
were limited to relatively large areas, namely, States (urban, rural- 
nonfarm, and rural-farm), and large cities (250,000 and over, with more 
detail for cities of 1 million and over). 

Elimination of age unknown.-Provision was made, as a part of 
the process of coding the population schedules, for the estimating of age 
for those few persons who had not reported this item, thus doing away 
with the very troublesome element of "age unknown" in the detailed 
cross-classifications involving age. The unreported ages were estimated 
partly on the basis of the ages of other members of the family, etc., and 
partly by well considered reference to a pack of "random" cards-a 
process well in accord with the newly adopted sampling policy. 

New Inquiries in 1940 

The 1940 Population Schedule carried a considerable number of new 
inquiries, some of them rather complex. Space for the tabulation of 
these was provided partly by the increased size of the card (45 columns 
in place of the 24 columns used up to and including 1930) and partly by 
transferring some of the old-time "standard" questions to the sample 

1 Note that this question got so far as to be punched in the population card in 1890 and in the family 
oard in 1900, but failed of tabulation by reason of exhaustion of funds; see pages 82 and 116 above. 
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aection a t  the bottom of the new schedule page. The new inquiries 
included the foll~wing.~ 

Education.-In place of the earlier question on literacy ("Can this 
person read and write?"), there was a question calling for the highest 
grade of school completed, with entries running by grades from first 
grade (1) to 4th-year college (C-4) and anything beyond (G5).  There 
was considerable opposition to this change from persons who objected 
to the omission of the familiar figures on illteracy. But for many 
population classes and in many areas the percentage of illiteracy had so 
nearly approached zero that changes or comparisons were no longer 
significant. And in favor of the change it was argued that the new 
question would give valuable information with respect to several levels 
of educational attainment, in place of the single not too definite point 
represented by stated ability to read and write, even with some allow- 
ance for inaccuracy in the returns on grade completed. The data 
secured through this question were considered highly satisfactory, 
though somewhat marred by the obvious return, in many cases, of the 
highest grade attended, rather than the highest grade completed. (Meas- 
ures were taken in 1950 to eliminate this uncertainty.) 

Migration.-As a basis for the tabulation of statistics of recent migra- 
tion from one part of the United States to another, the 1940 schedule 
called for a report of each person's place of residence on April 1, 1935 
(omitting, of course, persons under 5 years of age) in terms of specific 
urban place, county and State (or foreign country), and whether or not 
on a farm. The tabulation of previous residence, in these terms, in 
comparison with present (census date) residence, provided data on recent 
movement from one specific area to another, in great detail-which 
detail had, of course, to be much condensed for publication. This gave 
a measure of net migration from one specific area to another between 
two specific dates,' whereas the only migration data available from earlier 
censuses were limited to migration between date of birth, often many 
years or decades back, and the census date, and this only for States. 

Employment status.-On the basis of experience with the unemploy- 
ment censuses of 1930 and 1931 and employment surveys conducted 
during the 19307s, questions were formulated to provide similar data, in 
more definite form, for 1940. The problem was complicated by the 
fact that in 1940 many persons usually employed in gainful occupations 
were working on emergency-relief projects, which in general did not 
represent the equivalent of "real" employment. These persons formed 
a separate class in the final reports, as being neither "at work" nor 

8 The complete schedule, with enumerator's instructions, ia reproduced at the end of Pt. I of Vol. IV. 
of the I940 Reports on Population. 

4 The data on migration between specific geographic areaa were published in a apecial report entitled 
"Internal Migration, 1935 to 1940: Color and Sex of Migranb." Three other special reporb clsasified 
migrants by age, and by economic and aocial characteristics. 
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seeking work-though in many respects their status was similar to  that 
of those returned as seeking work. To meet these requirements, the 
following inquiries were added to the schedule : 
21. Was this p e m n  AT WORK for pay or profit in private or nonemergency Govern- 

ment work during week of March 24-30? (Yea or No) 
22. If not, was he a t  work on, or aesigned to, public EMERGENCY WORK (WPA, 

NYA, CCC, etc.) during week of March 24-30? (Yes or No) 
If neither a t  work nor assigned to public emergency work (No in cob. 21 and 22)- 

23. Was this person SEEKING WORK? (Yea or No) 
24. If not seeking work, did he HAVE A JOB, business, etc. (Yea or No) 

25. For pereons answering "No" to questions 21, 22, 23, and 24, indicate whether 
engaged in home homework (H), in school (S), unable to work (U), or other (Ot) 

26. If a t  private or nonemergency Government work ("Yea" in column 21), number of 
hours worked during week of hlarch 2440,1940 

27. If seeking work or assigned to public emergency work ("Yea" in columns 22 or 23), 
duration of unemployment up to March 30,1940 in weeks 

In  addition, there was a question, following the traditional questions 
on occupation and class of worker, asking for the number of weeks 
worked in 1939-this partly as an introduction to the income question 
which immediately followed. 

There was also a rather important change in the age limits set up for 
the data on occupation and employment in that the questions were to 
apply only to persons 14 years old and over, rather than to those 10 and 
over, as in earlier censuses. This change was adopted on the assumption 
that employment or economic activity on the part of children 10-13 had 
so far declined as to be of little importance. This seemed particularly 
true in connection with the questions on unemployment. There was, 
of course, some objection to the change on the part of individuals and 
organizations working with the earlier figures on child labor; but even 
the 1930 census figures on gainful workers classified by age seemed to 
offer justification for the change. 

The new concept of the labor force.-One other fundamental change, 
decidedly important, was that which based both work status and 
occupation on the situation in a specific period of time, the week 
of March 24-30, 1940, rather than on the rather indefinite concept 
of "usualJJ status. From this developed the concept of the labor force, 
defined in the main as comprising persons who were either a t  work or 
seeking work during a specific week, which from this time on has 
replaced the older concept of "gainful worker," defined as a person who 
"usuallyJJ worked at  a gainful occupation. 

Income.-The question on amount of income, though it was limited 
strictly to wage or salary income, was one of the most controversial 
of the new 1940 questions, even having a Congressional hearing devoted 
to it, in which Senator Tobey, for one, expressed vigorous opinions to  
the effect that such a question was a rank invasion of personal privacy, 
especially serious where the enumerator might be a personal acquaintance 
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of the enumeratee; and that  the question would be sure t o  meet with 
refusals which would utterly vitiate the statistics baaed on such few 
returns as would be obtained, etc. 

The limitation to wage and salary income doubtless helped t o  make 
the question acceptable. And t o  meet the objection just stated, it was 
provided that a person might report his income on a form to be sent, 
sealed, direct to the Census Bureau, rather than giving i t  .to the local 
enumerator. Very few persons, however, took advantage of this arrange- 
ment; nor were the returns on income appreciably less complete than the 
returns on some of the "older" questions on the schedule. 

The 1940 income question might be considered a s  a further develop- 
ment from the question on value or rent of home, of 1930, which met 
with similar objections when i t  was proposed in 1929. And a com- 
parison of the income returns with the returns from the question on 
value or rent, which was repeated in 1940 on the housing schedule, 
verified the assumption that  the earlier classification (value or rent) 
did aerve to  divide the various census groups into economic levels which 
roughly corresponded with the more specific income levels. 

Supplementing the income question was a simple question as to  
whether the person had other income in 1939, that  is, other than wages 
or salary amounting to  $50 or more, t o  be answered Yes or No. Although 
its purpose in 1940 was to make i t  possible t o  identify those persons 
whose wage and salary income was effectively their total income, this 
question may possibly be considered as a "feeler," looking forward to  
the expansion of the income question in future censuses (as i t  was 
expanded in 1950), to  include income from all sources. 

The 1940 Tabulation Program 

The preliminary sample card (card S).-The first use of the 5-percent 
sample entries was for the punching of a preliminary sample card, from 
which were secured early figures for the population of States and large 
cities classified by sex, color, broad age groups, employment status, and 
farm residence. 

To provide these preliminary figures a special card was devised 
containing the geographic identification data and the schedule sheet 
number, with four fields, one for each of the four sample lines on a 
complete schedule, in which were punched sex, color, age, work status, 
and farm or nonfarm residence of the sample persons. 

These cards were punched from a brief preliminary sample tran- 
scription sheet, prepared from the entries in the main part of the popula- 
tion schedule for the persons returned on the sample lines. The results 
of the tabulation of these cards, subject, of course, to  the standard 
sampling error, were released nearly a year before the corresponding 
classifications were available from the tabulation of the "regular" 
population cards. 
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The main 100 percent population card (card A).-For each person 
returned on the population schedule was punched a 45-column card, as 
illustrated in figure 57. 

FIGURE 57.-The main 1940 population card (Card A) 

The items that were punched in the 20-odd fields in this card were, 
briefly, as follows: 

Cols. 7-10. Schedule sheet number and line on which individual was enu- 
merated 

Col. 11. Farm residence, Yes or No 
Col. 12. Relationship to head of household 
Col. 13. Sex 
Col. 14. Color or race: white, Negro, etc. 
Cols. 15-16. Age in months for persons under 1 year old; then by single years 

to I O ~ p l u s  
Col. 17. Marital status: single, married, spouse present (that is, enumerated 
as member of same household); widowed, divorced, married, spouse absent 
(not enumerated as member of same household,) 

Col. 18. School attendance, Yes or No 
Cols. 19-20. Highest grade of school completed 
Cols. 21-22. State or country of birth 
Col. 23. Citizenship of foreign born 
Cols. 24-27. Migration. Place of residence in 1935. For nonmigrants, 

same house or different house. For migrants, State, subregion, and clltssi- 
fication of place (by size, etc.) 

Col. 28. Work status (during week of March 24-30),a s follows: 
Persons in the labor force: 

At work (Yes in schedule column 21) 
Engaged in emergency work (Yes in schedule column 22) 
Seeking work (Yes in schedule column 23) 
With a job (Yes in schedule column 24) 

Persons not in the labor force: 
Housewivm (H in schedule column 25) 
Students (Sin schedule column 25) 
Unable to work (U in schedule column 25) 
Not in labor force for other reasons (Ot in schedule column 25) 

Inmates of specified in~titutions (Inmate, etc., in schedule column 8) 
Work status unknown (not reported) 
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Items on card A, continued: 
Cola. 29-30. Time: for pemna a t  work, hours worked in week of March 24- 

30; for pereons aeeking work or engaged in emergency work, weeks since 
last full-time job in private or nonemergency Government employment 

Cola. 31-36. Occupation, induetry, and clses of worker 
Cob. 37-38. Full-time weeka worked in 1939 
Cols. 3D-42. Wages or salary received in 1939 
Col. 43. Other income of $50.00 or more? Yes or No 
Col. 44. Whether on a ample  (supplementary question) line or not: Sup. or 

No 

The sample cards.-In addition, three other cards, B, C, and Dl were 
punched for the persons whose returns fell on the sample (Suppl. Ques.) 
lines, covering both the supplemental questions and the regular items 
for these persons, which were represented by transcribed codes in 
columns K to Z, in the supplementary section of the s~hedule .~  

Sample card B, designated the Supplementary Individual Card, 
involved the punching of the following items from the original entries 
made for the sample persons in the 2-line section a t  the battom of each 
schedule page : 

Cola. 1-10. Gang punch and sheet and line number 
Cols. 11-12. Parent's birthplace 
Cols. 13-14. Mother tongue 
Col. 15. Veteran status 
Col. 16. Social Security atatus 
Cola. 17-22. Usual occupation and clam of worker 
Col. 23. Tenure of home 
Col. 24. Value or rent, coded into 10 classes 
Col. 25. Farm midence and sex 
Col. 26. Color and nativity 

Then the following items were punched from the codes which had been 
entered in columns K to Y, following the original entries just referred to: 

Cola. 27-28. Age (column K) 
Col. 29. Marital status 
Cola. 30-31. Highest school grade 
Col. 32. Citizenship 
Col. 33. Work atatus 
Col. 34. Time (hours worked laat week or weeks idle) 
Cole. 36-40. Occupation, industry, and class of worker 
Col. 41. Weeka worked last year 
Cols. 42-43. Wage or a l a r y  income 
Col. 44. Other income, Yes or No 
Col. 45. Relationship to head of household (coded in column Y) 

Sample card C, the Fertility Card, was punched for all women 15 
years old and over enumerated on the sample lines. In preparation for 
the first step in this process, the B cards for women of the specified age 

All the basic cards used in the 1940 censuses of population and housing are illustrated, with specific 
listing of items covered, in a mimeographed publication issued in 1940 for limited distribution. 
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were sorted out and arranged in sheet-and-line-number order. Then 
the first 20 columns on b l a n k  C cards were reproduced f r o m  the B cards, 
t o g e t h e r  with f a r m  residence, which was placed in column 45. The 
items reproduced were as follows: 

Fmm curd B, 
cdumm 

Gang punch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-6 
Parent's birthplace - - - - - - -  ------_-_-------  - - - - - - - - - -  11-12 

9. T e n u r e - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  23 
10. V d u e o r r e n t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  24 . . 11. Color-nativity .-------------------------------------------- 28 
12-13. A g e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  27-28 
14-15. Highestschool grsde--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  30-31 
16. Relationship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
17-20., Sheet and line number . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-10 
45 (part). Farm reeidence, omitting e x -  . - - - - - - - - - - - -  - - - - - - - - - - -  25 

In the remaining columns were punched, f r o m  a special Fertility 
Transcription Sheet, the following items: 

Col. 21. Marital status, with special detail: single; widowed: divorced: mar- 
ried once, husband present; mamed more than once, husband present; 
married unknown times, husband present; mamed, husband absent 

Cola. 22-23. Age of woman a t  first marriage 
Col. 24. Number of children ever born to woman 
Col. 25. Mother tongue 
Col. 26. Number of woman's children under 5 years old living in household 
Col. 27. Number of woman's children 5-9 years old living in household 
Cola. 28-29. State or country of birth (eame ss cols. 21-22 on card A) 
Cola. 30-33. Migration-place of residence in 1936 (same as cols. 24-27 on 

card A) 
Col. 34. Work status and occupation of woman, following roughly the claaai- 

fication u d  in 1930 for homemakers, as follows: 
Not in labor force 
Employed a t  home 
Employed away from home: 

Professional or semiprofessional 
Clerk, saleswoman, etc. 
Crafteman, operative, etc. 

Service worker, except protective 
Other occu~ation 

On public emergency work 
Seeking work, with experience 
b k i n g  work, new worker 

Cola. 35-36. Age of husband 
Cola. 37-38. Highest school grade of husband 
Col. 39. Work ststus of husband 
Col. 40. Occupation group of husband 
Col. 41. Weeh worked by husband 
Col. 42. Wages.or d a r y  of husband 
Col. 43. Family wages or salary 
Col. 44. Other i n c o m e y e s  or No 
Col. 46. Color-nativity of husband 
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Sample card D, the Sample Family Card, was punched for each 
family whose head was returned on a sample line on the schedule. In 
preparation for the first step in this process, as with card C, the B cards 
representing family heads were sorted out and arranged in sheet-and- 
line-number order. Then the following items were reproduced, from 
the B cards, to blank D cards. 

The items reproduced from card B were as follows: 
I n  card D From oard B 
w h t n ~  W ~ U ~ W  

1-6 Gang punch- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1-6 
7 Veteran status- - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - -  
8 Social Security atatus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 Valueorrent--.-------------------------------------. .---- 

10 Color-nativity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11-12 A g e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
13 Workstatus- - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .  
14 Occupation (majorgoup)----------------------------------  
15-18 Sheet and line number-----------------------------------  
19 (part) Marital status'----------- . . . . . . . . . . . . . . . . . . . . . . . . . .  
35 (part) T e n ~ @ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

The remaining columns were punched from the Sample Family 
Transcription Sheet, which had been prepared from the population 
schedule, as follows: 

Col. 19 (remainder). Persons 65 and over: varioue combinations, as no per- 
sons 65-plus; 1 male and 1 female &plus; 1 male and no females; etc. 

Col. 20. Highest school grade completed by head: none; 1-4 grades; 5-6 
grades; etc. 

Cola. 21-22. Age of wife of head of household 
Col. 23. Work status and occupation of wife of head (same as col. 34 of card 

C) 
Col. 24. Number of children under 10 years old related to head 
Col. 25. Number of related single children under 18 years old 
Col. 26. Number of children 14-17 years old and whether in labor force: no 

children 14 to 17; 1 or more children 14 to 15, but none 16 to 17; etc. (9 
somewhat arbitrary combinations) 

Col. 27. Least duration of unemployment of related workers 
Col. 28. Clsssdf-worker composition of related workers: various combina- 

tions 
Col. 29. Weeks worked by related workers: no earners; head earner, 50 weeks 

or more; etc. (various groups) 
Cols. 30-31. Wages or salary of firat earner 
Cols. 32-33. Wags or salary of second earner 
Col. 34. Number of related earners 
Col. 35 (remainder). Relationship of earners: no earner; head, earner, wife 

not; wife earner, head not; both earners; neither head nor wife earner 
Col. 36. Other related person's "other" income: whether any member of 

family had $50 or more of nonwage income: Yes or No 
Col. 37. Lodgers and subfamilies: Various combinations 

6 Remainder of column was used for other symbols. 
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T~ansm'plion sheet, continued: 
Col. 38. Number of related pemns in family 
Col. 39. Number of related workers 
Col. 40. Number of related workers at work or with a job during week of 

March 24-30 
Col. 41. Number of related workera on emergency work 
Col. 42. Number of related workers seeking work 
Cola. 4344.  Family wage or ealary income 
Col. 45. Farm midence and sex (=me as col. 25 on card B) 

The tabulation of the 100-percent card (card A) followed in general 
the pattern of previous population tabulations, though in greater detail, 
since there were more items on the card. No important new features 
were represented in these tabulations, however, so one seems hardly 
justified in taking the space to present even brief outlines of the indi- 
vidual counts. The volumes in which the results of these counts are 
published are readily available.' 

Practically all of the data resulting from the tabulation of the 
5-percent sample, as well as various minor classifications based on the 
100-percent returns, were published, not in one of the four main reports 
(Vols. I, 11,111, and IV) of the 1940 population census, but in specially 
titled reports, such as Differential Fertility, Country of Origin, and 
Mother T ~ n g u e . ~  

THE 1940 CENSUS OF HOUSING 

Partly stimulated by the value-or-rent figures from the 1930 popula- 
tion census, there grew up during the 1930's an increasing demand for 
more statistics on housing conditions. This resulted in the passage, on 
August 11, 1939, of an Act of Congress authorizing a census of housing, 
to be taken "in conjunction with, a t  the same time, and as part of, the 
population inquiry of the 16th Decennial Census." The formulation 
of the inquiries for such a census was greatly facilitated by the activities 
of an advisory committee, under the initial chairmanship of Dr. Ernest 
M. Fisher, one of the most effective advisory committees in the whole 
history of advisory committees. 

The distinctive schedule finally adopted for this housing census 
employed a new technique, in that many of the inquiries were set up 
with a series of check blocks-little squares to be checked, in place of 
writing in words or figures, all precoded for convenience in punching. 
(This check-block device might be considered a forecast of the mark- 
sense schedule of the 1951 census of Canada-or of the schedule used in 
the 1960 census of population in the United States.) 

Sirlsnlh Ccnnu of the United Staled. 1940, Population. Vol. 11, Characteristics of the Population; 
Vol. 111. The Labor force; Vol. IV, Characteristics by Age. 

8 A complete list of these special reports appears in the one entitled "Fertility by Duration of Marriage," 
published in 1947. 
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The housing schedule for occupied dwellings, which is reproduced a t  
the end of Part I of Volume I1 of the 1940 Census Reports on Housing, 
was set up in 31 columns, one of wbich called for identification (sheet and 
line number) with the population entries for the family occupying the 
dwelling. These numbers were punched in the housing card, so that it 
would have been possible to reproduce items from any family card to 
the housing card representing the living quarters of the family-though 
actually no such reproductions were made in the 1940 tabulation 
program. 

Since the housing tabulation program represents an adaptation of 
earlier procedures to somewhat different material rather than a further 
development of the population tabulation processes, no specific details 
of the three housing cards, cards E, F, and G are presented--except for 
card F, designated the Household Card, which contained, in addition to 
20-odd columns of strictly housing items reproduced from card E, the 
following "household" items, punched from a Household Transcription 
Sheet: 

Col. 22. Sex of head of household 
Col. 23. Color or race of head of household 
Cob. 24-25. Age of head, by single years 
Col. 26. Marital status of head, with married, spouse present and mamed, 

spouse absent 
Col. 27. Citizenship of head of houeehold 
Col. 28. Migration status of head: same house as in 1935; same county but 

different h o w ;  outside county, rural-nonfarm; etc. 
Col. 29. Work status of head of household 
Col. 30. Occupation group of head of household 
Cols. 31-32. Weeka worked in 1939 by head of household 
Col. 33. Lodgers and subfamilies: no lodgers, no subfamilies; no lodgers, 1 

eubfamily, etc. 
Col. 34. Total persons in hou~ehold, 1 to 12-plus 
Col. 35. Related persons in household, 1 to 12-plus 
Col. 36. Number of related children under 21: 1 to %plus 
Col. 37. Number of related workers: 1 to 9-plus 
Col. 38. Number of related workers employed in private or nonemergency 

government work: 1 to Bplus 
Col. 39. Number of related workers employed on emergency work: 1 to Bplus 
Col. 40. Number of related workers seeking work: 1 to Bplus 
Col. 41. Classaf-worker composition of related workers 
Cob. 42-43. Related persons' wage income; $100-intewab 
Col. 44. Related persons' other income, Yes or No 
Col. 45. Whether head of household wss enumerated on a sample line: Yes or 

No 

Some of this detail failed of tabulation or publication, in competition 
with other demands for available funds. 



THE ADVENT OF THE COMPUTER 

FURTHER CHANGES 

Expansion of Professional Staff 

Another radical change in the organization of the work on the census 
in 1940 resulted from the expansion of the professional staff of the 
Populati~n Division from 2 or 3 in 1930 to 20 or 30 in 1940. This was 
a part of the expansion of the professional staff throughout the Bureau 
which followed the recommendations of the Committee on Govern- 
mental Statistics and Information Services early in the 1930's. This 
expansion has continued, as the program of current statistics in the 
Bureau has gown and as there has been a growing recognition of the 
need for professionally oompetent personnel in the Government's 
statistical agencies. This development reflects also the increasing 
degree of specialization in the Bureau's work and the growth in the 
number and scope of activities which are distinct from the traditional 
decennial or quinquennial censuses. 

The Advent of the Computer 

Some of the tabulations of the 1950 census of population for a few 
States were made on the UNIVAC, the first electronic computer de- 
signed to handle the relatively simple but voluminous processes of 
summation which constitute the census work heretofore handled by the 
punch card machinery, as this had been gradually, albeit rather slowly, 
improved over the period from 1890 to 1940. 

For several years the laborious process of punching cards from the 
original returns was still required, and the material for the computer 
was put on magnetic tapes through a "card-to-tape" machine. The 
first large-scale escape from the burden of hand-punched cards was in the 
1951 census of Canada, with its relatively simple mark-sense schedule, 
from which cards were punched by mechanical means. A mark-sense 
schedule was proposed for the U. S. census of 1950; but perhaps by 
reason of the Bureau's need for a complex and extensive schedule, this 
proposal was considered impracticable within the available time by the 
engineers who were to undertake the mechanical details. 

But, before 1960, the Census Bureau and t.he National Bureau of 
Standards had developed a machine, christened FOSDIC (Film Optical 
Sensing Device for Input to Computers), which transferred the data 
from a microfilm of a properly marked schedule of position-mark pattern, 
direct to magnetic tape ready for the computer. The intermediate 
microfilm was adopted partly because the sensing from the transparent 
spots on the negative microfilm was a bit more reliable than the sensing 
of a reflected image. It proved to be a great advantage, however, to 
have the data for the final process in compact form, while the voluminous 
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original schedules were stored in some area where storage space was 
plentiful. In addition, the microfilm could be fed through the machine 
much faster than would have been possible with the original schedules, 
with a resulting reduction in the number of machines required. 

This device did away completely with the need for punching cardsa 
and speeded up more than 60-fold the process of getting the data into a 
form which a machine (the computer) could read. 

Thus, in a few years, the electronic computer, with its supporting 
devices for assembling census data, had made far more progress than the 
punch card had made in 60 years. For the contributidn of FOSDIC is 
in addition to the fantastic increase in operaticmal speed of the computer 
and the tremendous increase in the possibilities for complex cross- 
classification, checking for consistency, inflation from sample, and even 
adjustment of variant data. It should not be forgotten, however, that 
a part of the price for all these advantages is the cost of maintaining a 
large staff of professional programmers, to set up the complicated speci- 
fications which are required for even the simplest tabulations. 

With this brief notation of recent progress, the present story comes to 
an end. But one might hope that, presently, some adventurous writer, 
perhaps a nontechnical man who has acquired an understanding of these 
recent developments, so to speak, from the outside, as E. Dana Durand 
had done with the machinery of 1910, might set down a record of the 
developments between 1950 and 1960 and later, in nontechnical terms 
(or in terms as little technical as possible) so as to bring the record up to 
date. 

Strictly, FOSDIC did not really eliminate the "hand" (and head) work that had gone into punching 
cards, but transferred most of it  to the enumerator in the field, who, in place of writing the answers to 
his questions in familiar characters, sought out the designated spots on the printed schedule for the 
required position-mark strokes. 

- 
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Appendix A.-MR. PORTER'S LONDON PAPER 

Excerpt from a paper read by Robert P. Porter, Superintendent of the 
Eleventh (1890) Census, before the Royal Statistical Society, in London, 
December 4, 1894. 

The tabalated results of the Tenth Census (1880) were all 
obtained by hand-tallies, a mechanical device being used simply 
for holding the tally-sheet in place and as a, guide to the eye in 
finding the proper place for making the entry thereon. In the 
Eleventh Ceneun (1890), however, the .Hollerith Electric Tabu- 
lating syetem wee adopted, by means of which the informaticn 
concerning each individual wee transferred by punching to a, 

eeperate card, and the several tabnlntiom necessary to comprehend 
the information punched thereon obtained by t.he use of electrical 
machines, on which the cards were euccessively sorted and counted. 

The metliods of tabulation used in 1880 and 1890 can be 
readily contranted for such subjects of tabulation ee were common 
to both censuses, so as to   how very clearly the greater detail 
obtained in 1890 as compared with 1880, aa well as to illustrate in 
a graphic manner the increased complexity of results obtained by 
a single handling of the cards through the nee of the electrical 
machLes as compared with the comparatively simple results 
obtained by the use of liaiid-tally methods. 

lJouulation Distributed accord na to hodlinqa and Familiea 

The first roui~t  of t11(. rctunie in 1890 
gave, ill udllitioii to the nggrckqtc Impn- 
lati011 I'or cucl~ civil diviaio~~ wprately 
enunierutd, the total i~u~iibcr of dwcll- 
i n p  and fi~uilirs, t l ~ c  numlwr of Iwrwmr 
to r dwellil~g ui111 to a fuiiiily in clrtuil, 
as I, 2, 3, or 4 F C ~ J I I L I ,  to  the higl~wt 
number rrlwrtcd, t l ~ c  avcnige n u ~ n h r  of 
pemnr to u dwt.llil~g n ~ ~ d  to R f!ilnily, 
berid& a speci;~l clusaiticrtin~i of tlte 
namkr o f  fuliiilies to II dwelling; this 
infonnution regayding tl\vVllir~ge tilid 
funilira Lt.i~tg of the highest i~oln~rti~iice 
in d e t e n ~ l i ~ ~ i i ~ p  n.htisvc co i id i t io~~~ of the 
people livillg ill u rbr~ i  nnd rliritl dis- 
t r ict~,  purticulurly as rrp~rcls the great 
&ti- wl~cre the lmyulution i~ very 
much congcstcd. 
---. . . - - - - .- 

TENTH Csrsus (1880). 

The nggregatc population in 1880 
WIU asccrtniiicci by count~ng in duplicate 
the l~umber of entrirs OII the p ~ p ~ ~ l u t i o n  
seltrdulrs for em41 piven district. As 
repards dtvelli~igs a d  fnmilim a rimple 
count wus inrde 11s to  t l ~ e  total number. 
of dwellings nncl fitmilie in cnch dis- 
trict, and tlre average n l ~ ~ l ~ l a r  of purona 
to a d\velliiig and to a family in each 
cisc. 
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Pq-n by Sct, G d  Nativity, Glour, and Ags Group. 

ELWI~TE CIFTBUB (1890). 

By a ahgb W i n g  of the puncbed 
arc\r them w m  obtained in 1890 a 
prtmy dirtioa of the popnlatiun ac- 
d i n g  to rutire white of d i r e  p ren t -  
.(rr native white of foreign parentage, 
foreign white, native oolwred, and 
fo* cololusd, mbdivided according 
to nex and by certain age periods. 
F a  all ddt rmibr of foreign birth a 
further clurifiation w u  obtained u 
regudr tbe nnmber wlio had been 
n r t a m l i i ,  wbo bad hken  out nutur- 
dimti- ppm, or  who wem aliens, 
dew being dm cluri16ed u to whether 
they umld rpmk the Englirb lp~~gnage 
a not. I n  tbe r m e  way, the native 
and M g n  oolaared were mudivided 
u to the number of .blacks, m~nlnttoer, 
quadroo- octomanr, Chinese, Jalmnew, 
and d r i l i i  Ind i in r  For a11 I~onse- 
holden, .to. a meparate clamification 
wan mule r r  to the number who I ~ i d  
or owwd their fumr, and if owned, 
the n 1 1 m b  of bomea or farms t l ~ n t  
were free o r  mortb-ged. The res111ta 
of tbir count comprehended, therefore, 
not only tbe simple stnte~nenta ar to 
the nuinber of mrlea and femnles, sthe 
sumher of native born and fowign born, 
the number of wliites, negroer of p u n  
or mixed blood. Cliinese, J a p n a e ,  and 
c i r i l i d  Indiana, but the various (.om- 
binationr of hcta relating to e x ,  adour, 
m d  general nativity ka cnch of tile 
primary divirionr of the populrtion as 
regrrdu age, includitlg cl~iidrelr less tllrn 
1 year of age ant1 children utlclrr 5 
yearn of age, of speci;tl importalicx for 
p u r p e o  of vital statistiu; tlre tiurnbcr 
of children b t w w n  5 alltl 20 je.crs of 
age, or the ager rovering most scl~ool 
attendnnta; the ilulnl~er of m~llca I*- 
tween the nger of 18 nnd 44 jenn, or 
the militia n g ~ ;  the n u n f l ~ r  of ~ ~ ~ u l r s  
21 y m n  of nge and u p w r d q  re~~rrueltt- 
ing the potentiul voting agw, untl the 
number of pemne 45 yran of wee and 
upward@. 

In 1880 the populntion WHI tallid 
according to white and colouwd, mb. 
divided u to sex and whether native or 
foreign born, ths number of Chin- 
Japnete, and cirilieed lndirna being 
wyorrtely noted where rucll marred. 
The cliunification of the populntiw in 
1880 according to achool, militia, .ncl 
voting agea WM derived from a u?pnnte 
a u n t  according to age8 in detail, re- 
ferred to later on. NO infimnrtion 
w u  obtained in 1880 mgnnling either 
the citizenrhip of foreign bnbo t n k  of 
voting age or the owlrerahip uf homer 
and farms. 
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Popukrtion clq.wified accaittg to Conjugal Condition. 

Etrvmnrlr C~nsvs (1890). - - 
Ylls tnl~ulation in 1890 of the numlwr 

ofsi~~gle, married, widowed, and divorced 
comprell~~dcd for m c l ~  of tlie five di- 
.isio~~s of tlre popnlatioii n l d g  I-efcrrcd 
to, a subtlivision a m n l i ~ ~ g  to sex, ro 
u p  pcriods, and 14 birtllplnees of 

The suldivbion into ape 
periods compreliend~l persona less tlian 
15 JPII~. 15 to 19 years, 20 to 24 years, 
25 to Z!! years, 30 to 34 yenrs, 35 to 44 
Ymm 45 to 5 L. years, 55 to  65 $ears, 65 
seam a ~ d  upwards, and age ank~~own,  
aliile the birtlrplncea of mothers were 
specified for the following named 
eo~lntrir* : Irelnnd, Gennang, England 
and \\'111es, Canndn and Nes\.foundland, 
S r d e n ,  Nomay, and Denmark, Scot- 
lancl, hliemir, Fn~nce, Hungary, ltuly, 
Russia, otlrer countries, United Stabs, 
unlnown. 

' Iiiformation obtained in 1880, but 
not compiled. 

Popkation distributed according to Place of Birth. 

Tile n:12irc lmrn po~)~ili~tinn in 1890 
w u  tlistriI1utc.11, \vitlrotit r p r d  to sex, 
aeronln~p t:, the State or teiritory wl~cre 
bor~~, or more t l ~ a n  50 plarer of llirtl~ in 
all, for car11 of tlrc t l ~ m  e l e i ~ ~ r ~ ~ t a  illti, 
which it tvas subdivided, viz., native 
white of native prrcntagc, native wl~ite 
of foreign prmtage.and nntivc coloaml, 
u furtlrcr subdivision uccvmlinp to sex 
and qninqu~nnirl age pericwls bcii~g 
made for those born ancl liviiig in the 
State wl~erc c1111me1-atd. 

Thr foreign born populatioii ill 1890 
\VHS distributed, witlloot regnrd to svx, 
accortlil~g to country wllc*rc born, or qz 
pll1rc.s of birth in all, for mch of its 
rlemc~its, v i ~ ~ f o r e i g n  white and foreign 

. ~olnum1. The alien ele~ncnt of the 
popl~htiou-tl~at is, foreign born nclult 

who hnd not bcroine oaturnlist~i- 
were also separately coi~ntccl nccordi~ig 
to mulltry m birtli in detail, nntl, in 
dclition, according to the nuinber of 
S a m  they llatl lnrn in the United 
Stuk!. 

The birthplace of persons residing in 
tlre United States in 1880 wss tnllied 
for tlir native white and native colourecl 
nrcoding to State or tcrritary of birtli, 
or about 50 in all ; and f:,r the foreign 
bnrn. in prncticnlly the same detail re- 
garding country of birth u in 1890. 
Ar already statrd, no information war 
obtair~ed in 1880 M to  the citizetirhip 
of foreign born males of voting age. 
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PquZation Clasuipd by Ageu.(in detail), Parentage, Illitway and ~d 
A ttsndnnce, Ability to Speak English, &c. 

Population CIadaQfed a d i q  to Oocupntions. 

E L ~ E ~ T H  Cxrrsu8 (1890). 

By tile next tabulation of the puncllecl 
-& there were obtained in 1890 for 
each of thc primary divisions of tho 
population, firrt, n classification by sex 
according to single yeam of age from 
one year to  the higl~est age reported, 
and for thow len than one year of age 
by periods of months; m n d ,  a clnui- 
ficstiot~, witholtbregadto sex, according 
to native or foreign parentage, specify- 
ing for persons of foreign parentage 
the number having eitlier one or both 
p r e b  born in Irehnd, Germany, 
England, Scotland, Wales, Canada 
(Engliah), Canada (French), Sweden, 
Norway, Denn~ark, Bohemia, France, 
Hungary, Ituly, Runia, and other 
coontrier ; third. a further clarsification 
of the birthplaces of mothers according 
to quinque~lninl age periods, for vital 
ntatirtia p n v ;  fourth. a c h i d a -  
tion by r x  and quinquennial age perioda 
for all pereons 10 yearn of age and up- 
lvards, according to whether they were 
able to read and write, and wlietl~er 
they were able to speak English or not, 
m d  for all pemns  of mchool age ncconl- 
ing to  months of nchool attendmoe ; 
fifth, a clarrification of the survivitig 
veterana of the civil war, both United 
S t a h  and Cuufederab, and tho widowr 
of such am have died, according to quin- 
quennial age periodr 

TRBTII CPXBUS (1880). 

I n  1880 similar infomrtion oh- 
tained repra te  tallies, u follm8: 
Fimt, wvore t a b n l r t a  I)? ex for 
the lmtive white, forei~n white, and 
w l o u d ,  d i n g  b single J- of 
nge, and from this tally were & b i n d  
t,he vnrioua prerentatiom r e g d i n g  w, 

nnd @x ; second, foreign percent- 
age wan tallied for a little more t b n  
one-half of the total popnlation in 1880, 
~ c c o r d i q  to whether the p e m n  w- 
native a r  foreign hom, nnd whether 
one or both parenb were of either 
of the follosring nationality 
United S t u t m  I r a h ~ d ,  Germany, Gr-t 
Britain, Sca~ldinavia, British Amena, 
and other wuntrien, the mtior derived 
therefrom being applied to the t a  
population of the united Statm to 
obtain . similar r e s d b  ;for the whole 
country; third, the number of i l l i t .  
perrons 10 y~ of a@ and up- 
were tallied for tbe native wllite, foreign 
~ h i t e ,  and coloured, ncconling to wx, 
aud for the total white and coloured 
according to t l~ree age periodr, vk., 
10-14 yearm, 15-20 ymrm,and 21 yeam 
and upuwds, while the number of pogiil. 
attending rehool d v i q  the cenaus ymr 
war tallied .ccdrcling to wx, and whetbe 
white or colonred. No informntion was 
obtained in 1880 as to language spoken 
or concerning rurviving veterans of the 
late war. 

The mcuptions of the people, as 
returned by the censnr enurneraton in 
1890, hnve been tabulated in tlie main 
in accordance with the classification 
used in 1880, modified to a certain 
extent to meet the requirements of the 
prement census. The tabulated m u l t r  
in 1890 show the number of peraonr 
engaged in each remunerative occupa- 
tion, subdivided by mx and whether 

I n  1%SO each specified oeenption 
w u  tallied nccordil~g to mx and tbm 
age period4 namely, 10 to 1 5  yeam, 
16 to 59  y a m ,  and W yeam a d  
npwarda. For the foreign boro, a h  
a separate statement w u  made w r d -  
ing nationality, ru follows : I d r d  
Gennnny, Great Britain, Secmdiarb, 
British America, and other countria. 
No separation regarding oceoptiom in 
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Pofnrtation ChmYed d i n g  to & q d o m e G m d  

rytive white of nntive parentr, native 
white of foreign parenth f e i p  white, 
or edoured, prsonr of negro descent 
being separate1 y dirtinpished from all 
ofber coloud, thnt  ia,Chinene, Japanese, 
.md civilized Indianr. m r d i n g  each 
of tbeae d e e n b  r further rubdividon 
bm been made for each given occrrp.tion 
acmding to  conjugal condition, montbr 
awmploged during &nror year, ab@ty 
to m d  and write. ability to rperk 
Englinb, ownemhip of Iromea end firms, 
and whether ve€erry.d the late war. 
United Stater or Confedemte, or widorr 
of d . u  hare died. and a h  for ten 
rge groups, or foliowr : 10 to 14 jars ,  
1sto 19 p r ~ .  m t o i u g ~ .  zs to a4 
~ a n , 3 6 t o e L p c u r , 4 S t o W y a r r ,  
66 to69 yearn, 60to64yenrr ,Q yean 
and upnardr, n11d unknown. In rddi- 
tion, a -rate clrsrification d n g  
to f e n  birthplaces of m o t h  h u  
been made for1 the . nntive white of 
foreign parpnb and tbe foreign wbitc, 
M d e r  a further rublivision of the 
foreign born population nccorcling to 
fourken principal countria of birth, 
utd for foreign born m a l a  of ding 
rge r still further mbdivision a a d h g  
to citizenship. that ir, nhet l~er  natqml- 
ized or not, tlte alien dement being 
rbo clanitled nmnding to length of 
raidsnce in tho United Slrta~. 

1880 WM made u to colour and general 
nativity, number of montbr arrempbyed, 
illiteracy, or conjugal conditionJtbongh 
tbh information w u  returned an the 
population rcbedule a t  that cenmr. 

Upon the completion of the o~cup(tion count in 1890, tho 
punched  card^ have been rn sorted as to readily furniah, if deaired, 
much additional and highly complicited data regarding the illiterate, 
non-English apeaking elementu of the population, subdivided 8s to 
m, age, nationality, owtipation, and citizenship, besides furnishing 
the baaia of a most complete pramtation regarding the relativo 
fecundity of women of diffeknt' nationalities, the necessary data 
having been obtained in 1890 for the fimt time in a United States 
Cenwa, but for both of which the tabulatic?ns could not% com- 
pleted under the present temporary organization of the Census 
Odioe. 





Append'u B.--CONTEMPORARY PORTRAITS OF MEMBERS 
OF THE CENSUS OFFICE STAFF IN 1890, WITH 

BRIEF COMMENT 

(Mainly from Frank Leslie's Illustrated Naaspaper of October 12, 1889) 

The article on which this appendix is based consists mainly of a 
summary of the plans for the Tenth Census, including a brief discussion 
of some of the expected problems. I t  begins with the words "The 
omnipresent statist will soon be abroad in the land." Note this use of 
the word "statist" in an article written for the most part in strictly 
journalistic style. The pictures and the brief paragraphs of comment 
are by way of supplement-the comment perhaps chiefly to justify the 
use of the iuustrations. 

aOBERT P. PORTER 

Robert P. Porter, Superintendent of 
the Ceneua from 1889 to 1893, was em- 
ployed on the 1880 cenaueea as expert in 
charge of the reports on Valuation, 
Taxation, and Public Indebtedness. He 
served later on the Tariff Commission 
and then on the editorial staff of the 
New York Tribune and the Phil'adelphiu 
P m .  He thua came into the position of 
Cenaua Superintendent with a wide range 
of experience. (See excerpt from a paper 
which he read before the Royal Statistical 
Society, in London, in Appendix A.) 

HENRY QANNETT 

Henry Gannett, the Geographer of the 
Census, had held this poaition in the 1880 
Gens-nd continued in it through the 
1900 censua period. Mr. Gannett is a 
gentleman of national reputation as a 
scientist and has published a number of 
valuable reports for the Government. 
Not the least of his contributions ia a 
series of mapa ahowing the progress of 
settlement, decade by decade, in the 
temtory which is now the United States. 
These appeared first in the 1880 Report 
on Population and have been reprinted, 
with additions, in later reports. 
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JAMES H. WARDLE 

James H. Wardle is acting Chief 
Clerk. (He later became Chief Clerk.) 
He began his carrier in cenaua work in the 
New York State Ceneua Bureau in 1875 
and wse Chief of the Agricultural 
Diviaion of the United Statea Censua of 
1880. He a h  had charge of all mattere 
relating to the Tenth Cenaue (1880) from 
the termination of that work until the 
organization of the 1890 Census staff. 

JOHN 8. BILLINGS 

Dr. John S Billings, Surgeon, U.S. 
Army, is in charge of vital atatiatica and 
special c h .  Dr. Bigs, even in 
1889, waa widely known throughout the 
civilized world for his scientific attain- 
ments, and honored by inetitutiona of 
learning a t  home and abroad. (See 
further detaila and a later portrait in 
chapter If.) 

WILLXAM C. HUNT FRANK B. WILLIAM8 

William C. Hunt, the Statistician in Frank R. William, Chief of the Divi- 
charge of the Population D i i o n ,  is a Bion of Manufactures, had charge of the 
man well trained in the Msasschuaetts Division of Manufactures under Gen. 
Bureau of Statiatica of Labor, who made Francis A. Walker in 1880. His ex- 
a reputation in the tabulation of the perience will enable him to avoid many 
Maaeacbwtta State Censua for 1885. of the difficulties which may be en- 
(He continued in charge of the U.S. counteredintheworkof 1890. 
cenaue work on population until 1925.) 
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DAVID T. DAY HERMAN HOLLERITH 

David T. Day ia Chief of the Division 
of Minea and Mining. Dr. Day ia cur- 
rently Chief of the Division of Mining 
Statiatica and Technology of the U.S. 
Geological Survey and hm prepared for a 
number of years the annual volume of 
that office on "The Mineral Resources of 
the United States." 

Prof. Henry C. Adsme, Statistician for 
the Interstate Commerce Commiaeion, ia 
Chief of the Division of Transportation. 
Profeu~~r  Adam haa attracted consider- 
able attention by hi excellent report on 
the railways of the country. He ia a 
atudent of political economy and lecturea 
on thie subject at the Universities of 
Mkhigan, Cornell, and Johm Hopkins. 
He  is first vice president of the American 
Economic Aeaoeiation and hse contrib- 
uted much to the litmature on emnomica 
and fiuance. 

Herman Hollerith is president of the 
Tabulating Machine Co., which is pro- 
viding, on a rental bseis, the punch card 
machines for the tabulation of census 
data on population and vital atatiatice. 
For further details with regard to Mr. 
Hollerith (and a later portrait) eee 
chapter 11. 





Appendix C.-"DIRECTORS" OF THE CENSUS, 1790-1964 

For the first five censuses, from 1790 to 1830, the census was con- 
ducted under the general supervison of the Secretary of State; in 1840, 
there was a Superintending Clerk; from 1850 to 1890 the census was 
directed by a Superintendent; and from 1900 the man in charge of the 
census and of the related activities of the permanent Census Bureau, 
established in 1902, was designated Director of the Census. Following 
is a list of the specific officials occupying these various positions, from 
1790 to date: 

First Census, 1790: Thomas Jefferson, Secretary of State 
Second Census, 1800: John Marshall, Secretary of State 
Third Census, 1810: Robert Smith, Secretary of State 
Fourth Census, 1820: John Quincy Adams, Secretary of State 
Fifth Census, 1830: Martin Van Buren, Secretary of State 
Sixth Census, 1840: William A. Weaver, Superintending Clerk 
Seventh Census, 1850: Joseph C. G. Kennedy, Superintendent, 1850- 

1853; J. D. B. DeBow, Superintendent, 1853-1854 
Eighth Census, 1860: Joseph C. G. Kennedy, Superintendent, 1860-1865 
Ninth Census, 1870: Francis A. Walker, Superintendent, 1870-1873 
Tenth Census, 1880: Francis A. Walker, Superintendent, 1879-1881; 

Charles W. Seaton, Superintendent, 1881-1885 
Eleventh Census, 1890: Robert P. Porter, Superintendent, 1889-1893; 

Carroll D. Wright, Commissioner of Labor, in charge, 1893-1897 
Twelfth Census, 1900: William R. Merriam, Director, 1899-1903 

The remaining censuses were conducted by the permanent Bureau 
of the Census, established during the term of Mr. Merriam. Later 
officials in charge were as follows: 
S. N. D. North, Director, 1903-1909 
Thirteenth Census, 1910: E. Dana Durand, Director, 1909-1913; William 

J. Harris, Director, 1913-1915 
Fourteenth Census, 1920: Sam L. Rogers, Director, 1915-1921 
Fifteenth Census, 1930 : William M. Steuart, Director, 1921-1933 
Sixteenth Census, 1940: William L. Austin, Director, 1933-1941; J. C. 

Capt, Director, 1941-1949 
Seventeenth Census, 1950 : Roy V. Peel, Director, 1950-1953 
Eighteenth Census, 1960 : Robert W. Burgess, Director, 1953-1961 ; 

Richard M. Scammon, Director, 196 1-1965; A. Ross Eckler, Direc- 
tor, 1965-. 
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