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1. Claim. 

This invention relates to accounting systems, 
and has for one of its objects the provision of 
a control System utilizing machine control ele 
ments comprising plane surfaces capable of re 
ceiving permanent effects from an electric ac 
tion which effects subsequently are translated 
into electrical energy to control or operate the 
machine. 
More specifically, an object of the present in 

vention is to provide a system of accounting in 
which control elements or records are provided 
with magnetic conditions representing various 
characterizations and data, and are adapted to be 
presented to a machine to convert the magnetic 
conditions on the control elements into electrical 15 
Currents or impulses to control the machine in 
accordance With the magnetic indications. 
Another object of the invention is to provid 

a record medium having magnetic conditions 

O 

(CI. 235-61.12) 
elements, thus, materially increasing the flexibil 
ity and adaptability of the control elements in 
their applications to accounting systems. 
Other objects of the invention will be pointed 

out in the following description and claim and ill 
lustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been con 
templated, of applying that principle. 
In the drawings: 
Figs. 1-A, 1-B, and 1-C show diagrammati 

cally the obliterating, recording, and reading 
means for detecting magnetic conditions on a rec 
Ord. 

Fig. 2 shows an amplifier System including 
magnetic reading means in the input circuit. 

disposed thereon in the form of discrete magnetic 20 
impressions. In accordance with this provision 
the data representations to be retained on the 
control elements may comprise coded discrete 
magnetic impressions such as differentially posi 
tioned magnetic impressions thereon. 25 
Another object of the invention is to provide 

control elements of the character described hav 
ing sufficient rigidity, durability, and like charac 
teristics adapting the elements for handling in 
accounting machines, or, expressed in other 
words, the control elements must be adapted for 
and capable of being electromechanically segre 
gated, sorted, and tabulated. 
Another object of the invention is to provide 

control elements having discrete magnetic condi 
tions disposed thereon representing the desired 
data and having a surface for, or including mate 
rial for, or comprising material for the reception 
of legible characters or marks. In accordance 
with this provision, the invisible index control 
conditions disposed int --wa-a-Ma. www.rpi." wiu xurrents: 

the control elements may be identified by corre 
sponding characters or marks legibly recorded on 
the control elements. 
Another object of the present invention is to 

provide control elements upon which data com 
prising various characterizations may be recorded 
in different identifying areas of the elements and 
capable of permitting the obliteration of the re 
Corded data, without affecting or altering the 
physical appearance of the control elements. In 
accordance with this provision, various and dif 
ferent data may be recorded on the same control 
elements repeatedly without deterioration there 

Fig. 3 shows a detailed view of a control ele 
ment. 

Figs. 4 to 9 show detail sections of different 
forms of control elements. 

Fig. 10 shows a perspective view of a tabulat 
ing System. 

Fig. 11 is a timing diagram for the tabulating 
System. - 

Introduction, 
Before describing the elements of the present 

system, it is believed advisable briefly to outline 

30 

the theory of magnetic recording as applied to 
the control systems in the present invention. 
The process of magnetically recording data in 

the form of discrete magnetic conditions or im 

35 

40 

he various control areas of 

45 

50 

pressions depends essentially on the phenomenon 
of magnetic hysteresis and on the associated 
property that when changes of magnetomotive 
force are made upon a magnetizable substance a 
certain remanent flux density is retained by the 
magnetized substance which is termed "rema 
nence.” The intensity of the resultant field in 
the magnetizable substance depends precisely on 
the magnitude of the magnetic field acting there 
On and the Substance of the magnetizable ele 
ment. The magnetizable substance of the con 
trol record for the present purposes should be 
chosen. So that its retentivity characteristic is 
Such that the remanent flux will be retained for 
an indefinite period of time. 
The remanent flux densities retained by the 

control records may then be effective at a Sub 
Sequent period to initiate electrical current con 
ditions or impulses which are impressed upon 
various control circuits to control the operation 
of the different machines of the present system. 
In order to obliterate or efface the recordings 

On a control record in the form of magnetic im 
of and without impairing the utility of the said 55. pressions, so that new data may be impressed 

  



2 
upon the said record, another property peculiar 
to magnetizable substances is depended upon, 
namely, that the conditioned control records are 
presented to and influenced by an alternating 
magnetic field of suitable intensity So that not 
only are the discrete magnetic impressions on the 
records obliterated but the magnetizable Sub 
stances of the records are restored to a non-mag 
netized state so that the remanent flux density 
throughout the record is reduced to Zero value. 

It is evident then from the statements just 
set forth that if the non-magnetized records are 
subjected to a constant magnetic field so as to 
impress discrete magnetic impressions thereon, 
Such impressions may be retained thereon for any 
desired period and that the control records may 
be employed in that state to control selectively the 
various accounting machines, and that at any 
subsequent desired period the recordings may be 
obliterated without impairing the utility of the 
control records So as to be in a state Or Condition 
so that new magnetic influences may be im 
pressed thereon to represent new characteriza 
tions of the desired data. 

Referring now to Figs. 1-A, 1-B, and 1-C of 
the drawings, the method of preparing and utili 
zing the control records is shown diagramma 
tically. The first step is to present the control 
record ID to a changing magnetic field Created 
by the magnet A, termed the obliterating mag 
net. It is preferred in the present case to sub 
ject all the record elements to the magnetic field 
of the obliterating magnet before the data is re 
corded or impressed thereon; in this manner, it 
is assured that the magnetizable substances of 
the elements are restored to a normal, non-mag 
netized condition. The second step is then to 
present the control record ID to one of the re 
cording magnets B of the record preparing de 
vice. It will be described later herein that the 
record preparing or conditioning device is pro 
vided with a plurality of magnets positioned at 
definite index point positions or areas and that 
the definite portions of the control record are 
presented to the recording magnets, so that a 
selected magnet, upon energization thereof, is ef 
fective to create a constant magnetic field which 
is directed to a particular control area on the 
record so as to excite the selected or desired 
identifying area, and thus impress thereupon or 
therein magnetic impressions or influences which 
are retained by the record. 
One of the recording magnets B is shown dis 

posed in close proximity to the record so that a 
particular identifying area, thereof is subjected 
to the excitation field of the particular recording 
magnet and thereby impressing upon the record 
a discrete magnetic impression. Upon removal 
of the record D from the constant excitation field 
created by the recording magnet, the control rec 
ord will retain a certain remanent magnetiza 
tion, the value of which depends on the magni 
tude of the magnetic field acting upon the rec 
Ord. 
The disposition of the discrete magnetic in 
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pression on the record is indicative of a certain 
characterization of the data desired to be re 
corded. A plurality of such discrete magnetic 
impressions may be disposed in a number of var 
ious identifying areas to represent various chair 
acterizations. It is preferred to arrange the 
different control or magnetizable areas in col 
umnar arrangement so that each column may be 
conditioned by magnetic impressions differently 
positioned in the individual columns. 

O 

5 

2,254,931 
In Order to utilize the records prepared in the 

manner just described, it is necessary to describe 
the associated elements adapted to detect the 
magnetic impressions representing the recorded 
data, convert the said differentially disposed and 
discrete magnetic impressions into electrical in 
pulses, and direct the differentially timed in 
pulses by various control circuits to control de 
vices adapted to translate and interpret the Wari 
ous characterizations impressed on the control 
records. The specific control devices will not be 
described at this itne but a brief description of 
the method of converting the magnetic influ 
ences to electrical currents will be set forth. 

Referring now to Figs. 1-C and 2, the condi 
tioned control record D is presented to one of the 
electromagnets C which will be termed a reading 
or sensing magnet. As the record is presented 
to the magnet C and upon detection of a mag 
netic impression, the remanent flux of the im 
pression is effective to induce a flow of electric 
current in the magnet itself and the associated 
circuit. The flow of current induced in the mag 
net is then conducted to the input circuit of an 
amplifying system, generally designated at E, 
and comprises a plurality of thermionic devices 
of which two are shown connected in cascade 
employing the resistance coupling type of con 
nection which is well known and need not be 
described in further detail. The grid circuits of 
the devices are maintained at a Suitable nega 
tive bias, and indicated as such by the conven 
tional battery, so that normally no current flows 
in the output circuit of the system and accord 
ingly the associated Work circuit remains nor 
mally deemergized. The flow of current induced 
in the reading magnet and impressed upon the 
input circuit of the amplifier is of such Value SO 
as to reduce the grid bias and thus permit the 
devices to operate so that the current flow in the 
output circuit thereof is effective to energize the 
Work circuit. 
The Work circuit is deenergized immediately 

when the sensed magnetic impression is posi 
tioned away from the reading magnet. In this 
manner, it is possible to convert the discrete 
magnetic impressions into distinct current in 
pulses, and depending upon the disposition of 
the magnetic impressions, the current impulses 
are created or initiated, as the record is pre 
sented to the reading magnet, at various and dif 
ferent times or time intervals. 
The specific details of control records suitably 

adapted for the reception of discrete magnetic 
impressions representing the data desired to be 
recorded will now be described, and then followed 
by the description of various accounting ma 
chines suitably adapted to be controlled by the 
magnetic control records. In order to simplify 
the following description as much as possible, the 
principle of the present invention will be applied 
to various elements which are standard and used 
at present in the known accounting Systems. 

Control records 

The control records to be described and shown 
in Figs. 3 to 9 must fulfill certain requirements 
in order to be adaptable to accounting System. 
processes. The records, of course, must com 
prise suitable magnetizable substances which, 
when subjected to controlling magnetic fields and 
removed therefron, 

or initiate current impulses when presented to 
suitable detecting or sensing devices. 

retain suitable remanent 
fluxes therein which will be effective to create 



u The magnetizable material may be incorpo 
rated in or form part of the control record in 
Various Ways, for example, (1) the Said material 
may be in the form of a metallic wafer or strip, 
or individual wafers or strips; (2) or may be in 
the form of metal powder or filings suitably fixed 
upon a carrier or base; (3) or a form of colloidal 
metal and sprayed or coated upon a carrier or 
base as a metallic coating; (4) or a form of 
coating or layer of material deposited on a car 
rier by an electrolytic process; (5) or may be in 
the form of a granular material such as filings 
and mixed in suitable paper used as a carrier; 
(6) or a form of finely divided metal powder in 
corporated in the pulp before manufacturing the 
paper carrier or base. 

Irrespective of the method employed to form 
the control records, it is imperative that the rec 
ords produced be capable of withstanding the 
stresses to which they are subjected by the rapid : 
and repeated handling of the records in the vari 
ous accounting machines. It is necessary that 
the records have sufficient rigidity and durability 
to be adapted for and capable of being electro 
mechanically segregated, sorted and tabulated 
and withstand the exigencies of repeated Opera 
tions. 

It is also necessary to form the control records 
so as to be provided with at least One Surface to 
readily receive legible matter such as various 
characters or marks formed by writing, print 
ing, or typewriting. This requisite is quite im 
portant in view of the fact that the magnetic in 
fluences impressed on the control records are not 
visually discernible and therefore the appear 
ance and configuration of the control records re 
main unchanged; that is, the records appear ex 
actly the same after recording the data, thereon 
as they appeared before recording of the data, 
was effected. In this manner, it is possible to 
identify the various discrete magnetic influences 
impressed on the records. Not only is it possible 
to identify the various recordings by the corre 
sponding characters written or printed on the 
surface of the records, but also the entire sur 
face, or any part thereof, is free to be used for 
reception of additional data. Which it night be 
desired to include thereon. The latter feature is 
possible since the Surface of the record is not 
altered or mutilated for the purpose of recording 
the particular data. 

It is evident, too, that subsequent entries of 
the legible characters may be made upon the sur 
face of the record from time to time. This makes 
it possible to delete or strike out any of the print 
ed or Written characters as desired or add there 
to, particularly in view of the fact that the mag 
netic influences impressed on the records may be 
obliterated and substituted by new recordings 
from time to time. Sufficient Space on the Sur. 
face of the card should be available to receive the 
additional printed or written recording identify 
ing matter in the event it is desired merely to 
Strike out the irrelevant legible matter. 
With reference now to the figures, particularly 

Fig. 3, the control record D represents, in the 
present instance, a control element of standard 
size, that is, similar in size to the records for use 
With accounting machines of the Well known 
Hollerith type, and comprising magnetizable 
material and having a surface capable of receiv 
ing legible characterizations. 
The Surface of the control record D in the fig 

lure is shown to be divided into a plurality of 
individual index point positions. In practice, it is 

5 

O 

3) 

35 

40 

3. 5 

(50 

70 

75 

wrvw aw was 

to be understood that the index point positions 
need not be indicated as shown in the figure and 
that the illustration used is merely for descrip 
tive purposes, since it is impossible to show 
graphically the magnetic influences impreSSed in 
the various control areas. 

It is seen that a plurality of columnar areas fo 
are provided along the minor axis of the control 
record D and that each columnar area is sub 
divided into a plurality of code or index point 
positions , each position representing a certain 
value or characterization. For example, each 
columnar area, as shown, is divided into ten in 
dex point positions, the values of which increase 
in value from the top to the bottom of the rec 
Ord. In this respect, the positions are arranged 
and identified similarly as is the customary and 
Well known arrangement of the Hollerith record. 
It is to the specific positions where the dis 
Crete magnetic influences are directed and im 
pressed in accordance With the data desired to 
be recorded. 

It is evident, therefore, that the statistical in 
formation or data are arranged in the form of 
arbitrary indications coded according to their 
positions on the record. 
The magnetic material may be in such a form 

or state that it will not readily receive Writing 
or printing, and it is obvious that such a surface 
must be provided so as to enable the identifica 
tion of the records and interpretation of the data, 
impressed thereon. The term 'writing surface' 
is meant to include a surface which will readily 
take impressions from a pencil, pen, typewriter, 
hand stamp, printing press, or other kindred in 
strument. In Fig. 3, the entire plan surface of 
the control record is adapted to be capable of 
receiving such legible impressions, and, as indi 
cated on the record, the legible indications may 
be arranged at the head of the columns to in 
terpret the code impressions in the correspond 
ing columns. In addition to the columnar code 
indications, the remaining surface of the record 
is available and Capable of receiving legible in 
preSSions, since the magnetic infillences in 
pressed. On the record in the various positions 
do not alter the configuration of the record, and 
the legible impressions in no way disturb or alter 
the effects of the magnetic impressions. 

It should be mentioned at this time, that in 
addition to the different positions f, a space 2 
is provided available for the reception of addi 
tional magnetic impressions which can be used 
for various control purposes or in combination 
With the impressions disposed in the positions f 
to expand the number of code combinations on 
the records. It is well known that for certain 
control purposes “11” and “12' index point posi 
tions are provided on a control record and in 
such cases Where this is desirable it is possible 
to impress the discrete magnetic influences to be 
utilized for control purposes in the “11' and 
"12’ positions for any columnar area 0, in the 
Space 2 designated on the record in the figure. 

Referring now to Figs. 4 to 9, different forms 
of control records comprising magnetizable ma 
terial Will be described, and it is to be under 
stood that each record described hereinbelow can 
be conditioned in the manner just described and 
the arrangement of the magnetic influences and 
legible impressions can be made in accordance 
With the description set forth in conjunction 
with the record D. in Fig. 3. 

In Fig. 4, the record is shown to comprise a 
carrier or base 3 which may be of paper stock, 

  



although other material, preferably non-mag 
netic, may be used as a support or backing as long 
as it is strong and durable and capable of With 
standing the stresses to which it is subjected. A 
wafer or foil of magnetic material 4 is shown 
secured to the carrier 3 by any Suitable bond or 
cementitious material 5, Such as glue. In order 
to protect the foil or Wafer of magnetic material, 
and also to provide a Writing surface for the 
record, a layer of suitable paper 6, Such as men 
tioned hereinbefore, is provided and Secured to 
the magnetic wafer f4 by a layer of cementitious 
material 7. The Wafer or foil of magnetic ma 
terial referred to must be made extremely thin, 
so that recording of discrete magnetized areas 
can be effected on the homogeneous magnetizable 
material. It has been found that magnetic 
recordings of the character referred to herein 
must be made on relative thinner homogeneous 
material rather than relative thicker material. 

It should be mentioned at this time that it has 
been found that magnetic lines of force, when 
Suitable coils are used and the proper Voltages 
are applied thereto (depending upon the ma 
terials used in the record), Will travel through 
non-magnetic material and cementitious layers 
generally without hindrance or interruption. 

Referring now to Fig. 5, a record is shown to 
comprise a sheet of Suitable non-magnetic ma 
terial 8 Such as paper, Which is impregnated 
with granular magnetic material, generally in 
dicated at 9, such as iron filings. Or, if pre 
ferred, the carrier 8 may be made by depositing 
finely divided metal powder in the paper pulp 
so as to be incorporated therein before the manu 
facture of the magnetizable paper stock. The 
impregnated paper may then be treated and 
coated on both sides with layers of ink retaining 
varnish 20. The layers of varnish serve two pur 
poses; (1) to protect the impregnated carrier 8, 
and (2) to provide a Writing Surface on the 
record. 
In Fig. 6, the impregnated sheet f8 is shown 

to be covered with layers of suitable plain paper 
stock 2? secured to the impregnated stock by 
cementitious material 22. One of said layers of 
plain stock 2 should be capable of receiving 
printing or legible character marks. , 
In Fig. 7, one of the plies of paper stock 23 is 

coated with a metallic coating 24 and secured to 
the other by cementitious material 25. To this 
end, suitable metai powder or filings may be sus 
pended in any Suitable binder and sprayed or 
coated on One of the plies of paper stock. Coloi 
dal iron may be used and sprayed thereon as a 
metallic coating. 
In Figs. 8 and 9, still another modification is 

shown to comprise two plies of suitable paper 
stock 26 and upon one layer individual magnetiz 
able portions 27 are applied thereto. These por 
tions may be coated on the paper stock similarly 
to the coating 24 described in conjunction. With 
Fig. 7. A stencil plate may be used to cover the 
paper stock When the coating of the magnetizable 
material is to be applied thereto, or the portions 
27 may be printed thereon similarly as ordinary 
printed matter. The magnetizable portions are 
positioned to correspond to the positioning of the 
fields (Fig. 3). The plies of stock 26 are then 
secured by the cementitious material. 28. 

It has been determined, by experiment, that, 
in cases where homogeneous magnetizable ma 
terials are used in control records of the chair 
acter described (with the exception of the type 

points or marks cannot be recorded as closely as U 
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When powdered or granular magnetizable mate 
rials are used. For this reason the last mentioned 
types of materials are preferred. 

It has been shown from the description just 
set forth how to form control records suitable for 
use in present day accounting systems and hav 
ing Suitable characteristics such as rigidity, dur 
ability, etc., so as to be adapted for and capable 
of being electro-mechanically segregated, sorted, 
and tabulated, and comprising (1) suitable mag 
netizable material so that magnetic influences di 
rected to certain positions thereof are retained by 
the records, and (2) that a suitable writing sur 
face is provided on the records, the entire surface 
of which may be utilized for the reception of the 
legible characterizations. 

Tabulating mechanism, 
The principle of operation of the tabulating 

mechanism now to be described is based on the 
fact that the records having discrete magnetic 
impressions representing the data are presented 
to Suitable reading magnets and the said impres 
Sions are detected while the records are in motion 
to initiate timed impulses in accordance with 
the disposition of the impressions on the record 
to control either data accumulating mechanism or 
data printing mechanism or both; said accumu 
lating and printing mechanisms are adapted to 
be operated in Synchronism with the feeding and 
Sensing of the records so that upon initiation of 
the timed impulses which control the operation 
of Said mechanisms, the data entered in the ac 
cumulating mechanism and the data recorded 
by the printing mechanism correspond to the 
coded magnetic data representations sensed. 
The tabulating mechanism shown diagram 

matically in Fig. 10 comprises generally three 
units, namely, the record feeding and sensing 
unit, the accumulating unit, and the printing 
unit. Each unit is shown diagrammatically as 
Well as the connections between all the units; 
however, the operation of the units are shown to 
be operated in Synchronism exactly as they are 
Operated in practice at the present time. The 
disclosure and brief description to follow are be 
lieved to be sufficient, in view of the fact that 
the Said units and method of operation thereof 
are predicated upon the structures shown in U.S. 
Patent No. 1,976,617, issued to Lake et al., and 
Wherein the units and their operation are ex 
plained and described in detail. 
In addition to detecting the magnetic impres 

Sions on the records, converting them into dif 
ferentially timed impulses to control the accumu 
lating and listing mechanisms in accordance with 
the Sensed data, it will be shown as the description 
progresses how the magnetic control elements or 
records are effective to control the machine in 
a predetermined manner, for example, preventing 
further tabulating operations, without physically 
engaging the control records, whenever the foll 
lowing conditions are existing: (1) the presen 
tation of records to the machine having classifi 
cation data. On successive records which are dis 
Similar, (2) the presentation of blank or in 
Verted records to the machine, (3) the presental 
tion of records to the machine without specific 
control indications disposed thereon, and (4) 
failure of presentation of records to the ma 
chine. 

Referring now to the figure, and assuming that 
the control circuits are conditioned so that the 

shown in FigS. 8 and 9), the magnetized index 75 circuits to the motor 85 are maintained ener 
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gized; records 86 having discrete magnetic im 
pressions disposed differentially in the various 
columnar areas, are presented singly to the Con 
tinuously rotating feed rollers 87 by the card 
picker 88-A, so that the leading edges are moved 
in cooperation with the rollers and thence down 
Wardly in succession past pairs of feed rollers 
88, 89 and 90 to a discharge hopper Suitably 

disposed with respect to the last mentioned rol 
lers. The gearing connecting the feed rollers 
to the main drive shaft 9 are generally indi 
cated at 92 and 93. 
Between the pairs of rollers 8 and 88, a 

plurality of reading or sensing magnets 94-A, 
95-A, etc., are suitably disposed and this read 

ing or sensing position will be referred to as the 
upper record sensing position; and between rollers 
89 and 90, a plurality of sensing magnets 
94- B, 95-B, 97, etc., are Suitably disposed 
and Will be referred to as the lower record Sens 
ing position. The set of magnets 94, 95 and 
96 are provided for various machine Operation 

control purposes, whereas the magnets 9 are 
provided to control the operation of the accumu 
lating and listing mechanisms directly. 
The continuously rotated shaft 98 has slidably 

mounted thereon, but keyed for rotation there 
with, a plurality of clutch elements 99, there 
being one for each denominational Order posi 
tion of the accumulator. The element 99 is pro 
vided with a groove in which fits the end of an 
arm 200 of a suitably pivoted lever 20. The le 
wer 20 is normally held in the position shown 
by armature 202 of a magnet 203. Upon ener 
gization of the magnet, the said armature is at 
tracted thereto, thereby releasing the lever 20 
and permitting the clutch element 99 to move 
into engagement with cooperating teeth 204 in 
tegral with a gear 205 loosely mounted on shaft 
98. Gear 205, when thus coupled to shaft 98, 

Will rotate a gear 206 which meshes thereWith 
and displace the accumulator index wheel 20. 

It is to be understood that the magnets 203 
may be energized at various points in the cycle 
of the machine, depending upon the disposition 
of the magnetic impressions in the correspond 
ing columnar areas of the record detected by the 
reading magnets 97. This energization may take 
place in response to a detection of a magnetic in 
pressionin any of the index point positions repre 
sented by the accumulator. For example, a mag 
netic impression in the '9' position Will cause 
the clutch element 99 to be tripped to position 
the index wheel. 207 nine steps before a declutch 
ing operation is effected by the machine and an 
impression in the “1” position will cause the 
clutch element to be tripped to position the index 
wheel. 207 one step before being declutched. The 
manner in which the circuits controlled by the 
magnets 97 in the lower sensing position con 
trol the operation of magnet 203 will be set forth 
hereinbelow. For further detailed description of 
the accumulating mechanism, reference should 
be made to the said Lake patent and Wherein 
such well known accumulator operations aS, de 
nominational order transfer, restoration of the 
clutch elements and magnet armatures to normal 
position, and resetting of the accumulator 
mechanism, are specifically described. 
The printing or listing unit comprises a print 

ing cam 2:0 shown associated with the shaft 98 
and is rotated in synchronism with the record 
feed mechanism making one revolution for each 
record fed and analyzed. The member 2 is 
shown to cooperate with and actuated by a cam 
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groove in the printing can so that the printing 
bail or member 22 is effective to impart an up 
Ward movement to the type bars 23 by means 
of the resilient connection such as springs 24-A. 
between the type bars and the printing member. 
The type bars 23 are provided with a plurality of 
ratchet teeth 24 which cooperate with stopping 
pawls 25 so that the type bars may be inter 
rupted at various positions to present any of 
their type elements 26 to the printing platen 27 
for cooperation thereWith. 
By virtue of the spring connections 24-A, the 

bars 23 may be interrupted without interfering 
with the upward movement of the printing mem 
ber 22 which has an invariable extent of nove 
ment controlled by the cam. 20. Energization 
of any one of the magnets 28 is effective to rock 
the spring-pressed pivoted latch releasing the 
associated pawl 25 so that it may SWing into 
engagement with teeth 24 and interrupt the fur 
ther upward movement of the corresponding type 
bar 23. The energization of the magnets 28 
is controlled by the reading magnetS 97 dis 
posed in the lower Sensing position which, upon 
detection of magnetic impressions on the records, 
will control the energization of the magnets, and 
due to the Synchronization of the type bar travel 
with the passage of the records by the reading 
magnets, will present the type elements 26, 
corresponding to the controlling magnetic in 
pressions, in printing position. 

Associated with each type bar 23 is a printing 
hammer 220 which is positioned to strike the 
type elements 26 which are in printing position 
to effect printing therefrom. The printing ham 
mers are actuated immediately after the posi 
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tioning of the member 2 to the upper extremity 
of its movement. The detailed operation of the 
printing mechanism just described is Well known 
and also is completely described in the said Lake 
patent, so that further disclosure of this unit is 
deemed unnecessary. 
Now as to the method of converting the dis 

crete magnetic impressions into electrical condi 
tions, a complete explanation has been given 
hereinbefore, that it is deemed sufficient merely 
to state at this point that during the passage of 
the record carrier of the magnetic impressions 
by the reading magnet, the detected impressions 
induce electrical currents in the magnet, Which 
are then impressed on the input circuit of the 
resistance coupled amplifier unit, (normally ar 
ranged so that no current flows in the output 
circuit thereof) to initiate current impulses in 
the output circuit of the amplifier. The ampli 
fiers generally designated 225-A to E in this 
figure are similar in all respects to the amplifier 
unit described hereinbefore and the operation of 
which is now understood. 
The different automatic control circuits of the 

machine governed in their Operation by the mag 
netic records Will noW be explained. Let it be as 
Sumed noW that each record presented to the 
machine is provided With a specific control mag 
netic impression. It is preferred that this con 
trol impression is disposed in the blank space 2 
of the record shown in Fig. 3, namely, in the “11” 
or “12' index point position. It is immaterial 
which position is chosen, but it is necessary that 
all the records are consistently provided with the 
control impression in the chosen position. 
As to the Columnar area, in Which the control 

impression is disposed, any of the said areas on 
the record may be utilized for this purpose. In 
the present example, One of the columnar areas 
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near the edge of the record is used for control 
purposes, and the associated reading magnets 
96-A and B provided to detect solely the Con 

trol impressions are shown disposed in both the 
upper and lower sensing positions. In practice, 
it is preferred not to impress data recordings in 
either of the Columnar areas at the edges of the 
record, therefore, either columnar area. Will al 
ways be available for the control impressions. 
However, only one of the columnar areas is to 
be used for control purposes. It is to be observed 
that the said reading magnets are connected in 
series in the input circuit of the associated am 
plifier unit 225-E and the output circuit there 
of is connected to the coil of relay 226. 
The purpose. Of the series connection of the 

reading magnets 96-A and B is that in order 
for the amplifier unit to operate so that the con 
nected relay 226 can be energized, it is necessary 
for both magnets to detect the control magnetic 
impressions on the record simultaneously. That 
is, the biasing of the grid circuits of the ampli 
fier 225-E is so arranged that the electrical cur 
rents induced by Only one reading magnet, either 
96-A or 96-B, is not of sufficient value to 
overcome the grid bias to permit current to flow 
in the output circuit of the unit. But, the elec 
trical energy induced in the said input circuit 
by the simultaneous detection of magnetic in 
pressions on the records in both sensing posi 
tions is of Sufficient value to overcome the grid 
bias provided to permit current to flow in the 
output circuit and consequently to energize the 
relay 226. 
Therefore, it is evident that if Control records 

are presented to both Sensing positions, and if 
only one record is provided with a magnetic im 
pression in the chosen control index point posi 
tion, that electrical energy would be induced in 
Only one of the reading magnets, which, of course, 
is not of sufficient value to render the amplifier 
unit operative, and thus the relay 226 would re 
main unoperated. But, in the event that the 
records presented in both Sensing positions are 
provided With control impressions in the Speci 
fied control area, Sufficient energy is induced in 
both the recording magnets to overcome the grid 
bias, thus permitting current to flow in the out 
put circuit to energize the relay 226. 

It is obvious now from the description just set 
forth that if a blank record is presented to the 
Sensing unit, or if a record having data impres 
Sions disposed thereon but not provided With a 
control impression, that the energy induced in 
the input circuit of the amplifier unit is not suf 
ficient to render it operative So that under Such 
conditions the relay 226 remains inoperative. 
Similarly, if an inverted record having a control 
impression is presented to the machine, one of 
the recording magnets Would remain deerner 
gized during the analyzing cycle, so that relay 226 
Would under such conditions remain inoperative. 
It is remembered that it is preferred to maintain 
the columnar areas near the edges of the records 
devoid of data recordingS, SO that Whichever area. 
is chosen for the control impressions, the other 
area. Will always remain blank, So that in the 
event inverted records are fed to the machine, 
no magnetic impressions Will be present at any 
time in the columnar area of the inverted record 
presented to the control reading magnets. And, 
of course, it is seen that if further feeding of 
records to the sensing positions is not effected 
that the grid bias would maintain control of the 
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2,254,931 
circuit and thus maintain the relay 226 in an in 
operative condition. 
The reading magnets 94-A and B and 95-A 

and B are also shown connected in Series, respec 
tively, similarly as the magnets 96-A and B. 
The said magnets 94 and 95 are connected to 
individual amplifier units 225-A and B respec 
tively in exactly the same manner as the magnets 
96 are connected to amplifier 225-E. The op 

eration of the amplifiers 225-A and B is also 
effected in the same manner as described here 
inabove, namely, that if either one of the mag 
nets 94-A or B detects a magnetic impression 
the energy induced in the input circuit of the 
unit 225-A is insufficient to overcome the grid 
bias thereof and thus the coil 227 of relay 228 
remains deenergized to maintain the relay 228 
inoperative. But, whenever the magnets 94-A 
and B detect magnetic impressions on the record 
carriers at the same time the relay 228 is ren 
dered operative. Similarly with the magnets 
95-A and B, simultaneous detection of mag 
netic impressions in the same index point posi 
tions renders the associated relay 229 operative, 
but whenever one or the other of the said mag 
nets detects a magnetic impression, the relay 229 
is maintained inoperative. The magnets 94-A 
and B and 95-A and B control the automatic 
control circuits which are adapted to keep the 
machine in operation as long as certain classi 
fication data on Successively analyzed records are 
the same. 

Let it be assumed that the columnar areas 
which are adapted to be Sensed by the Sets of 
magnets 94 and 95 are provided with the mag 
netic impressions representing the classification 
data, and that it is desired to stop further ma 
chine Operations. Whenever the classification data, 
in the Successively analyzed records are dissin 
ilar. It is seen from the description just set forth 
hereinabove that whenever the classification data, 
is similar in the Said columnar areas of the suc 
cessively analyzed records, the reading magnets 
94 and f$5 in both the upper and lower sensing 

positions detect the coded magnetic impressions 
and thus cause the relays 228 and 229 to be op 
erated, respectively. However, in the event that 
the classification data is dissimilar, either, none 
of the said relays or only one of them is ren 
dered operative. Thus, it is seen that as long 
as the classification data, on Successively analyzed 
records are the same, both the relays 228 and 
229 are rendered operative. The purpose and 
effectS of the Said relays Will be understood as 
the description progresses. 
The motor control and starting circuits will 

noW be explained. It is a SSumed that the ma-. 
chine is at rest at the normal and well known 
"D' position and that no records are present in 
the machine. The start key 234 is now momen 
tarily depressed to establish a circuit to the motor 
from one side of the line 236 to motor 85, and 
start key 234 to the other side of the line 237. 
Shortly after the energization of motor f35 (see 
timing chart in Fig. 11) the CC-1 cam operated 
contacts (the cams CC are shown to be mounted 
on shaft f$8 rotated directly by the motor) are 
closed to maintain the motor energized for one 
cycle, during which the record picker mechanism 
88 is effective to feed a single record to the 

feed rolls 87. The machine comes to rest at the 
"D' position after this first record feeding cycle, 
due to opening of the CC- contacts, with the 
first record about to pass the upper reading mag 
nets. A second manually initiated cycle then is 

s - - 
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effected by depression of the start key, similarly 
as in the first cycle, the machine is operated for 
one cycle by virtue of the operation of the CC 
contacts. At the end of this cycle, the leading 
record Will be about to pass the lower reading 
magnetS and a second record is presented to the 
first set of rollers 87 by the picker mechanism 
So that this card is about to pass the reading 
magnets in the upper sensing position. Now upon 
initiation of the third cycle by momentary de 
pression of the start key, the leading record Will 
be positioned past the lower reading magnets and 
the second record will be fed past the upper read 
ing magnets and a third record will be presented 
to the feed rollers 87 by the picker mechanism. 
ASSuming that the records presented to the sens 
ing positions are all properly conditioned with the 
Specific control impressions and similar classifica 
tion data, impressions, during this cycle and suc 
ceeding cycles, it is seen that the relays 226, 228, 
and 229 are rendered operative by the associated 
detecting magnets and amplifier units. It should 
be mentioned at this point that the relays 228 
and 229 are each provided with two coils 227 and 
232 and 230 and 23, respectively. The coils 227 
and 230 acting as the pickup coils of the relays 
and coils 232 and 23 being the holding coils. 

Therefore, upon energization of relay 226, the 
contacts 226-A are closed to permit the coil of 
relay 233 to be energized closing the contacts 
233-A. A holding circuit is then established 
from one side of the line 236 through cam oper 
ated contacts CC-2, contacts 233-A and coil 
of the relay to the other side of the line 237. It 
is seen that cam contacts CC-2 will maintain 
this holding circuit for the remaining part of the 
cycle. This relay also closes the contacts 233-B. 

Energization of relays 228 and 229 also close 
the contacts 228-A and 229-A respectively to 
establish holding circuits for the relays through 
the cam contacts CC-2 and the holding coils 232 
and 23, respectively, to maintain the said relays 
energized for the entire cycle. Energization of 
the Said relays also closes the contacts 228-B 
and 229B, so that now the three contacts con 
nected in series are closed to establish a circuit 
therethrough and shunting the start key con 
tacts to maintain the motor 85 energized the 
entire cycle. 
As long as the records have the special con 

trol impressions properly positioned and similar 
classification data, impressions, the motor re 
mains energized by the circuits described. Near 
the end of the cycle, cam contacts CC- open, 
but since the Said contacts shunt the three con 
tacts in series which are closed at this time, 
namely 233-B, 228-B and 229-B, the motor 
circuit is unaffected. The said series contacts 
are maintained in the operated position by virtue 
of the CC-2 contacts continuing the holding cir 
cuits for relays 228, 229 and 233 during the time 
CC- Contacts are Open. CC-2 contacts are 
opened momentarily to deemergize the relays 228, 
229 and 233; however, during this timed interval 
CC- contacts are closed and remain so until 
the relays 228, 229 and 233 are energized to re 
gain control of the motor circuit. 
As mentioned hereinbefore the reading mag 

netS 97 provided to detect the coded amount 
data magnetic impressions are disposed in the 
lower sensing position, and as the records are 
fed past these magnets, the differentially posi 
tioned magnetic impressions are effective to in 
duce electrical energy in the corresponding read 
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sions are detected. These currents are then im 
pressed upon the associated amplifiers 225-C 
and D to energize the connected work circuits. 
It is to be noted that selectively positionable 
switch arms 240 and 24 are included in the said 
output circuits and when positioned so that the 
contacts -a are engaged the accumulator con 
trol magnets 203 are energized. In this manner 
the magnets 203 are energized at different times 
in accordance with the differentially positioned 
amount data magnetic impressions so that the 
data represented by the impressions are entered 
into the accumulator. 

If, however, the SWitch arms are positioned 
to engage contacts 240-b and 24-b, the print 
ing control magnets 28 are energized by the 
initiated impulses in accordance with the amount 
data, impressions to release the pawls so that the 
upward movements of the type bars 23 are inter 
rupted to present the type elements 2f 6 to the 
printing platen corresponding to the data repre 
sented by the magnetic impressions. 

If it is desired to enter the amount data in the 
accumulator concurrently with interrupting of 
the type bars so that accumulation of the data 
and printing of the data are effected simultane 
ously during the cycle, the switch arms 240 and 
24 are positioned to a third position so as to 
engage the contacts 240-c and d and contacts 
24-c and d respectively. This Switching ar 
rangement connects the printing control mag 
nets 28 in parallel with the accumulator con 
trol magnets 203 So that the concurrent energiza 
tion thereof is controlled by the coded amount 
data magnetic impressions. 
Now let it be assumed that a control record 

properly conditioned with data impressions but 
with an improperly positioned control impression 
or devoid of the control impression; due to this 
condition the control reading magnet 96-A 
would not have any energy induced therein and 
thus permit the grid circuits of the amplifier 
unit 225-E to regain control thereof preventing 
current flow in the output circuit and causing 
the relay 226 to be deemergized. Deenergization 
of the said relay opens the contacts 226-A so 
that at the time CC-2 contacts open the relay 
233 is deenergized to open the contacts 233-B. 
With the last mentioned contacts open, the mo 
tor circuit is deenergized upon opening of the 
cam contacts CC-, thereby preventing further 
machine operations. It is obvious that the oper 
ations just mentioned WOuld occur exactly as 
described, in the event that an inverted record 
would be presented to the machine for under 
this condition the control magnet 96-A would 
not have any energy induced therein and the 
relay 226 would be rendered inoperative; simi 
larly, if no records would be presented to the 
machine or more specifically the upper Sensing 
position, this said magnet Would remain unin 
fluenced by any magnetic field so that relay 226 
would be rendered inoperative. 
In accordance with the customary practice, a 

stop key 235 is provided so that continued de 
pression of this key too would be effective to 
deenergize the motor circuit and prevent further 
machine operations. 

It is evident, in case the records presented to 
the machine have dissimilar classification data, 
impressions disposed thereon, that either relay 
228 or 229 is rendered inoperative, or both may 
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be deemergized depending upon the disposition of 
the impressions in the classification columnar 
areas, so that either contacts 228-B or 229-B 
or both are opened to render the motor circuit 
inoperative upon opening of the CC- contacts 
at the end of the cycle, thus preventing further 
machine OperationS. 
While there has been ShoWn, and described and 

pointed out the fundamental novel features of 
the invention as applied to a single modification, 
it will be understood that various omissions and 
substitutions and changes in the form and de 
tails of the device illustrated and in its operation 
may be made by those skilled in the art without 

5 

O 

departing from the spirit of the invention. It 5 

is the intention therefore to be limited only as 
indicated by the scope of the following claim. 
What is claimed is as follows: 
A record element for controlling statistical 

machines possessing sufficient flexibility and ri 
gidity to render it capable of being handled by 
statistical machine handling and feeding means, 
said record comprising a non-magnetic body por 
tion having a plurality of index point positions 
and carrying discrete areas of magnetizable ma 
terial at each of said index point positions and 
having the said discrete areas surrounded by 
non-magnetic area.S. 
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