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The invention described herein may be manu-

factured and used by or for the Government for

governmental purposes, without the payment to
me of any royalty thereon.

My invention relates to the mark sensing record
cards used in electrically operated tabulating ma.-
chines, and it has special reference to means
for improving the efficiency of the mark sensing
system of automatic data tabulation.

Broadly stated, the object of my invention is
to provide means for assuring accurate and con-
venient placement of -electrically conducting
markings upon pre-designated areas of a tabu-
lating card.

A more specific object is to eliminate errors
resulting from failure to place the conducting
markings in the card area fields that are essen-
tial to later completion of appropriate data re-
cording circuits.

Another object is to make possible the use of
mark sensing tabulation methods with any con~
ventional type of tabulating card.

A further object is to increase the speed and
decrease the skill and effort with which the sen-
sitizing conducting materials may be applied to
tabulating cards.

In practicing my invention, I attain the fore-
going and other objects by providing a unique
template having a specially perforated face and

preferably being of pocket-like construction. In :

using this template, a machine tabulation card
" of conventional type is inserted within the pocket
so that certain coded areas on- the card enter
into registry with the template perforations. To

tabulate data, the user makes appropriate mark-

ings on the card through these perforations with
a graphite or other electrical conducting material
pencil.

One such mark is so placed on each of the
card’s “mark sensing” fields or coded areas that
is identified with a specific value or item of in~
formation to be recorded. Subsequently, the card
is fed through an automatic electric tabulating
machine having conventional metallic brushes
which scan the card’s surface. for conductive
markings to complete electrical circuits sensitized
thereby. The machine thus picks up electrical
impulses from the marked card portions, ampli-

fies them and ultimately records the data perma- .

nently by punching holes at specified positions
elsewhere on the card. ‘

Such use of my novel template substantially
increases the ease, accuracy and reliability. of
conductive marking placement, as will be brought
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out more fully, and it vastly extends the situations
for which “mark sensing” becomes practical.

The advantages and utility of my novel device
will become further apparent from the following
description of one preferred construction thereof.
Such an illustrative construction is shown by the
accompanying drawings wherein:

Fig. 1 is a view in perspective of my new tem-
plate illustrated as being held in one of the many’
possible positions in which the electrically con-

“ductive markings may be applied to the tabula-

tion card through the perforations on the tem-
plate’s face;

Fig. 2 shows my unique template accommodat-
ing a Hollerith: type machine tabulation card
(fragmentary portion only shown) which is
specially printed for “mark sensing” use;

Pig. 3 illustrates how my novel template enables
mark-sensing techniques to be employed even
with conventional “dual” type cards not -origin-
ally designed for mark-sensing;

Fig. 4 is a view taken from line §—4 of Fig. 2

to show the template’s pocket-like construction

plus the manner in which the card fits therein
beneath the perforated face; ) ’

Fig.'5 depicts the result of automatic machine
punch tabulation of data marked through my
template on the left portion of the card of Fig.
2; and

Fig. 6 shows the result of automatic machine
punch tabulation of data similarly marked on
the left portion of the card of Fig. 3.

Machine tabulation methods of the prior art

The fast pace with which the arts and sciences
have progressed within the past century has been
matched by the growth of methods for automati-
cally tabulating and sorting the wealth of data
which is constantly being accumulated in all
One significant impetus to
this development has been an electrically oper-
ated data tabulation system devised by Dr. Her-
man Hollerith prior to 1890 and still in use today.

Hollerith’s plan involves the recording of facts
of any given situation by punching holes, accord-
ing to a definite pattern, in a separate card of
standard size and shape for each combination
The tabulation card now
useable in carrying out the Hollerith plan may

satistactorily be of the type disclosed by Lake

Patent 1,772,492, Such cards are shown at 10:in

“the drawings hereof, and each essentially com-
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prisés a paper or other insulating material sheet .
divided into a number of delimited areas, each
characterized by its own number or symbol, all
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of them being aligned in vertical columns and
horizontal rows.

Each horizontal row of numbers has the same
value all the way across. The top row is num-
bered 9, the next is f followed by 2 and so on to
number 9 at the very bottom. These numbers
may represent g multiple of the value indicated
by the vertical column to which they belong.
For example, the number “3” in the first column
on the left of a group of four columns indicates
“three thousand”; a “7” in the next column refers
to “seven hundred,” ete.

Typically, as many as 80 vertical columns are
included in a card of the conventional type shown
at 10, the total being subdivided by ruled lines
into groups convenient for recording different
items of information. Of these 80 columns, only
27 fields are customarily available for placement
of electrical markings, since three vertical col-
umns are ordinarily allotted to each “mark sens-
ing” field, as will 1ater be explained.

A pre-designated code assigns a definite mean-
ing to each number or symbol on the card. A
hole punched in any of the aforementioned areas
or symbols causes electrically-driven mechanisms
(not here shown) dealing with particular data
represented by the area to function as adding or
other devices, either singly or in unison with
others, as may be required to obtain the result
which is-desired.

Briefly summarized, the major princivle under-
lying operaticn of electric accounting machines
of the Hollerith type is as follows: The tabulating
card is carefully prepared to make it a non-con-
ductor of electricity. Holes are first perforated
to represent data in the manner just described.
The thus perforated card is then passed through
an interpretine machine (not shown) under in-
dividual metallic wire hrush contacts (one for
each vertical column) which nermit an electrical
circuit to he comnleted thru the card.at the posi-
tion of each punched hole. - Upon such com-
pletion of each circuit at a definite time and

from a fixed rosition onthe card, various account- -

ing steps ars mechanically performed by the ma-
chine according to its intended function.

Prior art key punch machine

-
The initial perforations in the card are made

by means of g conventional key punch machine
(also not here shown). This apparatus has a key-
hoard hv means of which the operator can cause
a hole to be cut through any one of the symbols
on the card. As soon as a hole is thus made
the card is advanced automatically to the next
column tn be runched, and so on.until the entire
data to he recorded has been transcribed into
permanent punched hole form.

In 2 manual entitled “Machine Methods of
Accounting,” under a section called ““The Design
of Tabulating Cards.” the International Business
Machine Company, present day successor to the
early company founded by Dr. Hollerith, has this
to say for the kev punch procedure:

“The key punch overation is the only step in
the tabulating machine method of accounting
which is not fully automatis. It is, therefore, the
only phase in which the rate of production is
subject to-variation. Anything which can be done
to. simplify the work of the operator will tend
to increase the rate of punching and consequently
reduce the time required * * * * »
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Mark sensing facilities of the prior art

The prior art has found in the conventional
“mark sensing” system a partial answer to the
just guoted challenge that a substitute for the
non-automatic key punching step be produced.
By this conventional system it is now possible
to mark records directly on a tabulating card—
instead of on an accessory sheet of record—and
have the data permanently transcribed by
punched holes through an entirely automatic ma-
chine process.

The conventional mark-sensing method of op-
eration is as follows: At specified coded locations
on the tabulation card ({0 of the drawings) a
mark (corresgonding to Il of Figs. 2, 5 and to
16 of Figs. 3, 6) is made with an electrically con-
ductive graphite pencil (corresponding to 13 of
Fig. 1) to represent the particular data to be
recorded. The thus marked cards are introduced
into an automatic punching machine equipped
with the mark sensing facilities. The feature of
these facilities is that, unlike the individual wire
brush contact (not shown) of the “conventional”
method, each mark sensing brush consists of
three regular brushes (not shown) indexed with
three successive vertical columns on the tabulat-
ing card. The two outer brushes are in common
connection, while the center one is connected to
the main electrical circuit.

When either of the lateral brushes is made
common to the center brush by means of the
conductive pencil marks, an electrical impulse is
supplied to the brush outlet. This impulse is
greatly magnified by an amplifying unit to en-
ergize a punch that makes a tabulation hole at
the corresponding recording position elsewhere on
the card. Tn some cases, work-members other
than punches may be energized by the same
means. Examples of such work members are
recording indicators, sorting devices, ete.

The customary “mark sensing” field, as repre-
sented on the card 10A of Figs. 2 and 5, employs
three vertical columns on the card instead of
the customary one, as indicated above, in order
to allow room for a sufficient deposit of conducting
material. to complete the electrical circuit. In
addition, the extra space affords opportunity for
a mark to be placed which is clearly visible, en-
abling the clerk-tabulator to assure himself that
the marking has been done in the correct tabu-
lar field.

Problem which my unique template solves

The advantages of the mark-sensing facilities
and method of operation over that which requires
use of the key punch machine are at once obvious.
Mark sensing techniques permit the entry of
data directly on the tabulating card by means of
a simple pencil stroke. This eliminates the extra
steps of compiling voluminous longhand and other
records which subsequently have to be individ-
ually processed through the key punch machine
operation. The making of card entries “on the
job,” needing no further manual preparation be-
fore tabulation, both simplifies and accelerates
the work.

Mark-sensing as heretofore practiced has, how-
ever, been subject to a number of definite dis-
advantages, all of which my template overcomes.
Some of these will now be mentioned. First, there
is always the possibility that a mark will over-
lap onto an adjoining field, thereby causing an
erroneous finaj punched-hole record. Second, the
task of carcfully entering marks in the smail
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delimited marking field is somewhat slow and
painstaking due to the clerk’s logical fear of over-
lapping fields or depositing an insufficient amount
of conducting material to complete the electrical
circuit. Third, the need for specially designed
cards with mark sensing regions clearly indi-
cated precludes the versatile use of the conven-
tional dual type cards which normally have
spaces for detailed descriptive information in
those areas.

By means of my unique template, shown at 20
in the drawings, all three of the listed disadvan-
tages as well as others not mentioned are avoided.
As will be seen from the explanation of the method
of operation which follows, this template is ex-
ceedingly easy to use. Moreover, it will be ob-
vious that despite its simplicity my template 20
greatly enhances mark making accuracy, in-
creases the speed with which the marks may be
made and in fact greatly accelerates the entire
recording and tabulating procedure.

Use of my unique template with card printed
for mark sensing

Fig. 1 shows a conventional tabulation card
10 (printing thereon represented in later views)
held in. proper position within the. pocket-like
template 29, and a graphite pencil §3 held poised
by a clerk preparatory to marking the card
through the template stencil-like openings 21.
Depending on the preference and convenience of
the user, the template may optionally be held in
one hand as shown or supported by other means
during the marking operation. The tabulation

card 10 so inserted into my new template 20 ™

typically is of a standard size and shape de-
termined by the manufacturer of ‘the machine
in which the card is used, and it is made of paper
or other insulated material non-conductive to
electricity.

Data tabulation cards for conventional “mark
sensing” usage have this standard design but
are of a specially printed type commercially
available prior to my invention and exemphﬁed
by the card 10A of Figs. 2 and 5.

This illustrative card 10A shows the customary
horizontal lines and vertical columns of coded
areas. Identifying these areas are code num-
bers 0 to § which are to represent data to be
tabulated. These numbers are spacedly located
in vertical columns (customarily a maximum
total of 80) and in horizontal rows across the
face of the card. The mark sensing ficlds are
shown on card I10A’s left end. Each field spans
three successive vertical columns in - a single
horizontal row; on card I0A of Figs. 2 and 5
each such field is designated by a central code
number (8 to 9) flanked on elther side by an
arch-enclosed area.

Marks, such as indicated at f1 in Figs. 2 and
5, are made horizontally on card (2A with the
graphite pencil {3 through template 28’s stencil
openings 21 previously described, across the three
vertical columns of the appropriate field which
bears the code number or symbol representing
a particular item of information. The mark-
ings may satisfactorily be made by stroking with
a pencil in the direction taken by the card upon
being inserted 'into the template, the pressure
of the pencil thus assisting in maintaining the
card in proper register therein. In the tempiate
20 of Figs. 1—2—3, such marking stroke would
be made from right to left. Were the template
card entrance to.be on the left end instead of
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on the right as shown, the marking stroke would
best be made from left to right.

The so marked card 18A is now withdrawn
from the template 29 and thereafter mark-sens-
ing brushes of the machine contact each graphite
marking to complete an electrical circuit. Such
circuit completion relays an electrical impulse

‘through an amplifying unit (also not shown),

thereby operating a punch in the machine which
makes recording holes {la in corresponding
tabular positions on the right end of card 10A
(see Fig. 5).

Certain machines are arranged to punch the
recording holes {ig at still other parts of card
10A’s face. For example, some designs place the
holes directly beneath the related marking fields,
while further arrangements of brushes and
punches may utilize other positions to suit par~
ticular needs.

Generally, a “mark sensed” card such as is
shown at IBA in Fig. 2 will have tabular data
columns in addition to those shown as being
marked or punched. Normally, “static” data

“from “master” cards is punch-recorded in these

further columns. Such data includes, for ex-
ample, the total cost of an item, the unit price,
quality, etc. In such situations mark-sensing

may be used, as shown, for maintaining a run-
ning inventory thereafter.

In card {0A, therefore, the quantlty, condi-
tion, transaction and item number being sub-
ject to continued change are all recorded and
kept up to date by the mark-sensing procedure.
Data will be treated as “static” or “fluctuating”
depending on the individual circumstances ap-
plicable to the particular information to be
recorded.

Use of my new templaite with card not printed
for mark sensing

One significant advantage of my template 22
is that with it a conventional so called ‘“dual”
card of the type shown at I18B in Figs. 3 and 6
may be directly adapted for mark-sensing usage.
This “dual” type of card was originally desig-
nated for use with machines not equipped for
mark sensing. The “dual” card has, however,
retained its usefulness in that it serves as a
medium of reporting in writing the original in-
formation; and in addition provides fields to
which this information may be transcribed by
punching holes. On the left end of card 18B’s
face, a ruled section is generally reserved for
making written descriptive entries; the balance
or right portion of the card has tabular columns
on which coded entries are made -in the form
of holes (such as indicated at (8¢ of Fig. 6) by
a key punch machine.

Without my template such :car ds obviously
cannot be used for mark sensing as no guide
iine or other indicia are present to indicate the
limits of a particular mark-sensing field. How-
ever, with the aid. of my template 20 the mark-
ing of this “dual” card (8B is no more compli-
cated than to mark the specially printed “mark
sensing” card (0A earlier described. Graphite
or other electrically conductive marks are made
on card (8B through the template face perfora-
tions 21 as shown in Fig. 3, and the mark sensing
tabulation machine thereafter punches the holes
{6a (see Fig. 6), following the process earlier
outlined. i

Illustrated and‘ alternate template constructions

The illustrated template 20 may be made of
any suitable material such as brass, In the




2,525,887

7

design shown, the perforated portion 208 takes
the form of a face plate which is marginally at-
tached to a base plate 18 in spaced relation to
the body thereof to provide the pocket-like con-
struction represented. The resulting assemblage
is adapted accurately to hold standard size tabu-
lation cards 10 in a fixed position of register
against the inner surface of the template 28's
perforated face (see Figs. 1 to 4).

The face plate of the template is perforated
(as earlier described) with oblong shaped stencil
openings 21 arranged in vertical rows and hori-
zontal lines accurately positioned to match the
alisnment and spacing of the tri-column mark-
ing fields of the specially printed mark-sensing
tabulation card I10A.

Preferably, the base plate 19 of the template
is made somewhat longer than the face plate
(see Figs. 1—2-—3) a feature which serves to
guide the card into the pocket-like space be-
tween them. Also facilitating this entry, and
at the same time helping maintain the card in
proper registry with the template faca perfora-
tions, is the represented under cut recess in the
base plate body (see Fig. 4). The width of this
recess js substantially equal to that of the card
but allows the card edges freely to slide zlong
the recess edges. In the construction shown,
the recess’s depth is slightly greater than the
card’s thickness, as indicated by Fig. 4, and en-
ables ready entry of the card into and removai
thereof from the template assemblage. The
overall depth of the resulting template pocket,
however, is sufficiently small to assure that the
card will be held in close contact with the inner
wall of template’s perforated face.

The base and face plates are riveted, welded
or otherwise attached together along two of
their opposite margins, leaving the remaining
two unattached ends open to act as an entrance
(at right of each of Figs, 1—2—3) and an oppo-
eite exit aperture, respectively. The exit open-
ing (left of each of Figs. 1-—2—3) permits the
card’s leading edge to emerge as shown in Figs.
1—2—3, thereby sweeping out excess graphite
(or other foreign material) left in the template,
which otherwise would accumulate to prevent
ready entrance of the card therein. A rivet pin
28 also joins the tabs 27 of the template’s plates
keyond the exit aperture. This juncture serves
as a barrier to stop the card at the point where
the card’s marking fields are aligned with the
openings 21 in the template’s face held there-
against.

Although the illustrated template 20 is shown
with the pocket-opening on the right end, such
construction is, of course, entirely optional. Fa-
cilities for placing the tabulation card in accu-
rate position of register against the perforated
template face may assume many different forms.
In the pocket-like construction here shown, the
entrance may be on the left, top or bottom, so
long as the template’s openings 2i are arranged
to register with the card’s marking fields or coded
areas. The pocket construction is, moreover, not
always essential as other methods of fastening
the card against the template face are readily
possible.

Optionally, too, the template can he made of
metals other than brass, or of plastic madterial,
or of any other substance having requisite rigid-
ity and strength. Even the openings 2f can be
shaped or sized differently so long as they essen-
tially follow the pattern of the card’s mark sens-
ing fields.
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Identification aids engraved on template’s jace

To help the user select the proper marking
field on the card that corresponds with the ap-
propriate punch-hole recording columns, num-
bers 0 to 9 are engraved on the template’s face
at both ends of the respective horizontal rows
of openings 21 from top to bottom. These num-
bers are spaced to matech those on the tabulation
card 10 which identify the marking fields there-
on. Further assistance is given by engraved di-
viding lines 22 which set off the vertical columns
into units capable of recording each type of in-
formation pertinent thereto. In the illustrated
template 20 these dividing lines 22 are arranged
so that the first and last four columns wiil re-
cord up to 9999, the single column a maximum
of 9, while the two-column combination records
up to 99.

The dividing lines 22 may of course be ar-
ranged in different fashion so that more or less
vertical columns make up a unit, depending on
the varying requirements. At the top or bottom
of the respective columnar units, the identity of
the particular information meant to be recorded
there can be labelled, if desired. In the draw-
ings hereof such labeling is not shown.

Summary

The foregoing description and accompanying
illustrations have shown how my unique tem-
plate has enhanced the usefulness of mark-
sensing automatic tabulating devices. It will be
evident that among desired attributes I have
provided means for assuring accurate and con-
venient placement of electrically conducting
markings upon pre-designated areas of a tabulat-
ing card; that I have made nossible the elimi-
nation of errors resulting from failure to place
the conducting markings in the card area field
that are essential to later completion of appro-
priate data recording cireuits; that I have made
possible the use of mark-sensing tabulation
methods with any conventional type of tabulat-
ing card; and that I have increased the speed
and decreased the skill and effort with which
the sensitizing conducting materials may be ap-
plied to tabulating cards.

My inventive improvements are therefore ex-
tensive in their adaption and are not to he re-
stricted to the specific form here disclosed by
way of illustration.

I claim:

1. In a mark-sensing template for aiding appli-
cation of electrically conducting markings to se-
lected coded areas on a data tabulation card, the
combination of a pocket-like container for ve-
movably receiving and accurately holding said
card in a fixed position of registry, a sheet mem-
ber constituting for said container a wall against
the inner surface of which said card bears when
received as aforesaid and through which there
are provided stencil opening perforations loeated
and dimensioned to individuaily expose each of
said coded card arsas when the ecard occupies
sald registry position, and identifying cesigna-
tions on the outer surface of said perforated
sheet member adjacent certain of said stencil
openings for facilitating selection of the coded
card areas upon which it is desired to apply
conducting material markings through said
openings and within the area limits which the
opening boundaries define.

2. In a mark-sensing temuvlate for aiding ap-
plication of electrically conducting markings to
selected areas on a data tabulation card, the
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combination of a base plate dimensioned and
shaped to serve as a backing for the portion of
said card upon which said markings are to be
made, a mating face plate provided with stencil
opening perforations located and dimensioned to
individually expose each of said coded card areas
when said card is fixedly held by said base plate
against the inner surface of said face plate in a
given position of register, fastening means mar-
ginally joining said base and face plates in
spaced-apart relation to form a pocket-like con-
tainer having an entrance aperture into which
one edge of said card may be inserted for accu-
rate guidance of the card into said position of
register between said two plates and having an
opposite exit juncture which stops said card ex-
actly in said register position, and identifying
designations on the outer surface of said perfo-
rated face plate adjacent certain of said stencil
openings. for facilitating selection of the coded
card areas upon which it is desired to apply con-
ducting material markings through said open-
ings.

3. In a mark-sensing template for aiding ap-
plication of electrically conducting markings to
selected coded areas on a datd tabulation card,
the combination of a base plate dimensioned
and shaped to serve as a backing for the por-
tion of said card upon which said markings are
to be made, a mating face plate provided with
stenecil opening perforations dimensioned and lo-
cated to individually expose each of said coded
card areas when said card is fixedly held by said
base plate against the inner surface of said face
plate in-a given position of register, fastening
means marginally joining said base and face
plates in spaced-apart relation to form a pocket-
like container having an entrance aperture into
which one edge of said card may be inserted for
accurate guidance of the card into said pesition
of register between said two plates and. also
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having an opposite exit aperture for enabling

said advancing card edge to push out foreign
material that may have been lodged between said
plates prior to insertion of said card into the
container, tab-like continuations from each of
said plates projecting from the container’s exit
end, and means serving to fasten the free ends
of said continuations to each other and further
serving to stop said card exactly in said register
position upon its introduction into said container
whereby conducting material markings may then
speedily and accurately be applied to selected
coded card areas through said face plate open-
ings and with the guiding assistance of the open-
- ing boundaries. :
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4. A mark-sensing template for aiding appli-
cation of electrically conducting markings to se-
lected areas on a data tabulation card, compris-
ing a base plate provided with a notch or chan-
neled portion in its upper face having a depth
and width - corresponding substantially to the
thickriess and width of the card and serving as a
backing therefor, a mating face plate provided
with -stencil opening . perforations located and
dimensioned to individually expose each of said
coded card areas when said card is fixedly held
by said base plate against the inner surface of
said face plate in a given position of register,
fastening means marginally joining said base
and face plate to thereby form a pocket-like
container having an entrance slot into which
one edge of said card may be inserted for accu-
rate guidance of the card into said position of
register between said plates, and means at the
opposite end of said pocket-like container for
stopping the tabulation card at the position of
registry.

5. In a mark-sensing template for aiding ap-
plication of electrically conducting markings to
selected coded areas on .a data tabulation card,
the combination of base plate dimensioned and
prepared to serve as a backing for the vortion of
said card upon which said markings are to be
made, a mating face plate provided with stencil
opening perforations dimensioned and located to
individually expose each of said coded card areas
when said card is fixedly held by said base plate
against the inner surface of said face plate in a
given position of register, fastening means mar-
ginally  joining said base and face plates in
spaced-apart relation to form a pocket-like con-
tainer having an entrance aperture unto which
one edge of said card may be inserted for accu-
rate guidance of the card to said position of reg-
ister between said two plates, said base plate
being dimensioned to extend beyond the mouth
of the pocket and thereby provide a guideway
for a tabulation card being inserted into the

pocket. .
JOHN I. SIMPLAIR.
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