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This invention relates to record controlled per 
forating apparatus, and more particularly to such 
apparatus wherein the data designations are re 
COrded. On a sheet in a code different from the 
code of the data, designations sensed on the con 
trol record. 
A primary object of the present invention re 

sides in the provision of improved apparatus 
whereby the information recorded on statistical 
or tabulating cards may be perforated in tele 
graphic tape Suitable for Controlling the opera 
tions of remotely situated printing telegraph 
transmission and recording devices. 

In the usual printing telegraph or teletype 
writer systems, a five-unit Baudot or Teletypese 
lecting code is employed to represent the various 
symbols to be transmitted. This code provides a 
maximum of thirty-two different combinations so 
that thirty-two different signals may be trans 
mitted over the telegraph System by this code. 
In order to enable the transmission of more than 
thirty-two different characters and symbols, the 
same Code combinations, for example, are emi 
ployed for designating alphabetical and numeri 
cal data; thus, it is necessary to employ a key 
signal for identifying the data designating code 
combinations or signals as alphabetical or nu 
merical. Also, when teletypewriters or "print 
ers' are controlled by telegraphic tapes, it is nec 
essary that the "functional' signals (such as 
"carriage return') which control the teletype 
writer type basket position are punched in the 
tape preceding the characters to be printed. 
These mentioned signals are punched in the tape 
at the beginning of each line, and for any changes. 
from letters to numerals, or vice versa, that may 
occur during the printing of each line. 

Accordingly, the following provisions must be 
made in the telegraphic tape, () that the "let 
ters' and 'figures' key signals or codes must be 
perforated in the tape preceding the character 
designating perforations to indicate whether the 
coded perforations designate alphabetical or nu 
merical data, and (2) that "carriage return' and 
"line feed' signals or codes must be perforated 
in the tape before the character designations of 
the next line are recorded on the tape. These 
latter signals return the teletypewriter Carriage to 
the left-hand margin, and space the paper to the 
nextprinting line. 
In the present commercial statistical or tabu 

lating systems, it is common practice to record 
the information or data on tabulating cards by 
perforations which are arranged, singly or in dif 
ferent combinations, in different positions in ad 
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jacent vertical columns. The statistical code, 
Such as the Hollerith Code, employed in such 
tabulating systems is wholly different from the 
five-unit Code used in printing telegraph Systems. 
Thus, whenever it is desired to prepare a tele 

graphic tape in accordance with the data con 
tained on statistical cards, and automatically un 
der the control of such cards, it is necessary to 
provide the following features, (1) suitable 
translating means whereby the sensed data in 
statistical code on the cards are automatically 
converted into, and recorded on the tape, in the 
telegraphic code, (2) Suitable means to determine 
whether the Columnar data on the cards are al 
phabetical or numerical, and to automatically 
provide the corresponding key code, “letters' or 
"figures' on the tape preceding the character 
designating perforations, (3) additional means to 
determine the presence of any blank columns on 
the Cards and to automatically provide for a 
"Space' signal or code on the tape under such 
conditions, and (4) other additional means to au 
tomatically provide for the insertion of "car 
riage return' and "line feed' signals before re 
Cording the next line of characters on the tape. 
The Specific embodiment to be described serves 

merely as One illustrative form of the invention, 
and comprises a suitable statistical record card 
Sensing unit, whereby each card is advanced to 
present successively the columns of alphabetical 
and numerical data designations to individual 
sensing elements. Groups of translating and 
control relays are selectively controlled by the 
Sensing elements. The selectively controlled 
translating relays translate or convert the Hol 
lerith code into the Baudot code, and control 
Selectively the energization of code combinations 
of the tape punch magnets so that the alphabeti 
cal and numerical data sensed on the cards are 
recorded in telegraphic code on the tape. The 
Selectively controlled control relays condition se 
lectively a group of supervisory circuits in order . 
to determine whether the sensed data in each 
column of the card contains alphabetical or nu 
merical data, or is a blank column. In the for 
mer event, the tape punch unit is automatically 
controlled by the said supervisory circuits, so that 
its magnets are energized to perforate, first, the 
key signal or code "letters' or "figures' depend 
ing upon which character group (alphabetical or 
numerical group) the sensed data is related to, 
and then the code designations corresponding to 
the sensed data. The alphabetical or numerical 
data, at such times, are stored, in the translat 
ing relays, until the corresponding key code des 



2 
ignations are recorded in the tape. In the event 
a blank column is detected, provision is made, 
whereby the said supervisory circuits cause a 
'space' signal automatically to be perforated in 
the telegraphic tape, and also cause the card 
sensing unit to be controlled to sense the next 
column of the card. Provisions are also made, 
whereby the usual "R," "X,” and "0" perfora 
tions on the card are sensed, translated and all 
tomatically represented on the telegraphic tape 
by suitable code designating perforations. 
Accordingly, in addition to the said mentioned 

features, another object of the present invention 
resides in the provision of an improved recording 
apparatus wherein alphabetical and numerical 
data, which is recorded in statistical code and 
disposed indiscriminately in various columns of 
a statistical card, are translated into a telegraphic 
code, and analyzed to determine and identify the 
character group to which the sensed data belongs. 
Another object of the present invention resides 

in the provision of an improved recording appa 
ratus for determining whether the indiscrimi 
nately disposed data in various columns of a sta 
tistical card are alphabetical or numerical, and 
for recording automatically identifying key COde 
designations on a telegraphic tape, Said key code 
designations being recorded prior to the corre 
sponding character designating perforations. 
Another object of the present invention resides 

in the provision of an improved recording appa 
ratus for automatically detecting alphabetical 
and numerical data, and blank columns, indis 
criminately arranged on record cards, and re 
cording identifying designations on the tele 
graphic tape accordingly. 
Another object of the present invention resides 

in the provision of an improved recording appa 
ratus for automatically recording 'carriage re 
turn' and 'line feed' signals Successively on a 
telegraphic tape upon the analyzation of the last 
effective column of a statistical card. 
Another object of the present invention resides 

in the provision of an improved recording appa 
ratus for automatically recording "carriage re 
turn' and “line feed' signals on a telegraphic 
tape upon return of a reciprocable card carriage 
for picking up a new card. 

Still another object of the present invention 
resides in the provision of an improved perfo 

0 

5 

20 

25 

30 

35 

40 

45 

50 
rating apparatus having cyclically operable punch 
elements which are set into operation upon the 
sensing of each new column of a statistical card. 

Still another object of the present invention 
resides in the provision of an improved perfo 
rating apparatus wherein the cyclically operable 
punch elements are controlled in a start-stop 
manner, and operated two cycles whenever a key 
code is recorded in the telegraphic tape. 

Still another object of the present invention 
resides in the provision of an improved perfo 
rating apparatus wherein the key code is recorded 
during the first cycle of operation of the punch 
elements and the character designating perfora 
tions are recorded during the second cycle. 

Still another object of the present invention 
resides in the provision of an improved perfo 
rating apparatus wherein the advancement of 
the next column of a statistical card is Sup 
pressed whenever any key code is recorded in the 
telegraphic tape. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
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invention and the best mode, which has been 
contemplated, of applying that principle. 
In the drawings: 
Fig. 1 is a plan view of the sensing unit and 

shows diagrammatically the electrically connected 
record sensing and tape perforating units. 

Fig. 1A is a detail of a statistical record card 
having coded data designating perforations 
formed therein in statistical code. 

Fig. 2 is a Section taken along lines 2-2 of 
Fig. l. 

Fig. 3 is a view of the left end of the card feed 
ing mechanism showing the card ejecting de 
vices, the view being taken substantially in the 
direction of lines 3-3 of Fig. 1. 

Fig. 4 is a detail showing the clutch mechanism 
of the card carriage mechanism and the related 
driving motor. 

Fig. 5 is a detail of the cut-out control device 
of the card feeding mechanism. 

Fig. 6 is a detail of the card carriage escape 
ment mechanism. 

Fig. 7 is a detail of the skip magnet and the 
controlled mechanism. 

Fig. 7A is a detail of the can controlled con 
tacts controlled by the card carriage return 
mechanism. 

Fig. 8 is a detail showing the telegraphic code 
employed herein. 

Fig. 9 is a fragmentary section of a telegraphic 
tape perforated by the present apparatus. 

Fig. 10 is a plan view of the tape perforating 
unit. 

Fig. 11 is a Sectional view of the perforating 
unit taken along the lines - of Fig. 10. 

Fig. 12 is a sectional view taken along the lines 
2-2 of Fig. 10. 
Fig. 13 is a sectional view taken along lines 
3-3 of Fig. 10 showing the tape feeding means. 
Fig. 14 is a detail of the cam control means for 

the resetting means of the perforating unit. 
Fig. 15 is a detail of the cam control means for 

the locking means of the perforating unit. 
Fig. 16 is an exploded view of the start-stop 

clutch means of the perforating unit. 
Figs. 17A to 17F arranged sequentially below 

each other is a diagram of the circuit connections 
of the apparatus. 

Fig. 18 is a timing diagram. 
General description. 

Before describing in detail the individual rec 
ord Sensing and tape perforating units which are 
shown electrically connected in Fig. 1, by a cable 
connection CC, and the operation of the present 
apparatus, a general outline of the functional 
operations thereof will be set forth briefly. 

Individual record cards C (Fig. 1) having co 
umns of alphabetical and numerical data re 
corded thereon, in the Hollerith code, are pre 
Sented to a Sensing station, by means of a re 
ciprocable card carriage comprising a pusher 3 
and guide 4. The individual columns of data 
are fed, Step by Step, to the group of individual 
Sensing brushes 2 (a sensing brush 2 being 
provided for each index point position). The 
said sensing brushes 2 are connected to individ 
luai translating relays of the group R.R., RX, RO, 
R-R9 (see Fig. 17A), which relays are controlled 
Selectively in accordance with the sensed data 
designations on the record cards. A plurality of 
control relays RO-Rf4 are connected to certain 
Ones of the translating relays so as to be con 
trolled Selectively by the brushes in accordance 
With the data Sensed on the cards, 
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The individual translating relays are provided 

with groups of translating contacts (see Figs. 
17C-17F) connected in cascaded relationship, 
which contacts, in turn, are connected to the 
common conductors 3 f -315. The said trans 
lating relays and associated contacts are effec 
tive to translate or convert the data designations 
sensed in statistical code to the five-unit tele 
graphic code, and, accordingly, control Selec 
tively the energization of the punch magnetS 290 
in different code combinations, thereby causing 
the code designating perforations representing 
the data sensed on the record cards to be punched 
in the telegraphic tape 200 (Fig. 9). 
In order to distinguish properly, whether the 

code designations in the telegraphic tape are al 
phabetical or numerical data, a plurality of Super 
visory circuits are provided, which circuits are 
selectively controlled by the said control relays. 
The said supervisory circuits include the relays 
R5-R9 (Fig. 17B), which relays are condi 
tioned selectively in order to Supervise the tape 
punch operations. Whenever, alphabetical data. 
are sensed on the record cards, relays R 5-R 9 
and their associated circuits are conditioned to 
cause the punch to record a "letters' key signal 
or code preceding the data designations repre 
senting the alphabetical data, and whenever, nu 
merical data are sensed the said relays and cir 
cuits are conditioned to cause the punch to re 
cord a "figures' key signal or code preceding the 
numerical data designations. It is to be under 
stood, whenever two or more columns of data. 
sensed on the cards relate to the same group of 
characters, namely, the alphabetical or numeri 
cal character group, it is not necessary to pro 
vide an individual key signal or code before each 
character code designation to be recorded in the 
telegraphic tape 200. A single key signal or code 
preceding a group of Successive code designa 
tions representing characters of the same group 
is sufficient. 
The tape punch unit is operated in a start 

stop manner, under control of a clutch magnet 
280, and normally is operated one cycle for re 
cording the character code designating perfora 
tions. However, whenever a change from alpha 
betical to numerical characters, or vice versa, is 
sensed in the record cards, the sensed data is 
Stored in the Said translating relays during a 
preliminary punch cycle. Under these condi 
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The individual card sensing and tape punch 

units will now be described in sufficient detail 
for a full comprehension of the present inven 
tion. In view of the fact, that the mechanical 
arrangement of the card feeding and ejecting 
mechanism is substantially the same as that 
found in the machines known as the "interna 
tion duplicating key punch, and alphabetical 
verifier,' such as shown, for example, in U. S. 
Patent No. 1,914,263 granted June 13, 1933 to 
Lake et al., U. S. Patent No. 2,107,161 granted 
February 1, 1938, to Page, and the copending ap 
plication serial No. 296,961, filed September 28, 
1939, the following condensed description thereof 
is deemed sufficient. The tape punch to be de 
scribed is set forth and claimed in a copending 
application, Serial No. 438,973 filed April 15, 
1942, by A. C. Holt. 

Control record 

Referring now to Fig. 1A, the control record 
is shown to comprise a well known tabulating 
machine record card, generally designated C, of 
the type quite commonly used in the Hollerith 
electric tabulating systems. Differentially posi 
tioned control representations, such as perfora 
tions 9, are used to represent the various data 
and character designations. The perforations 
are differentially positioned in various columnar 
areas or fields of the record card, and by the 
differential positioning thereof different data 
values are imparted thereto. It is seen that the 
letters of the alphabet are designated by pairs of 
control representations or perforations, each per 
foration of a pair being located in one of the 
twelve index point positions of a columnar area. 
Commonly, the index point positions indicated 
as 'R' and 'X' are referred to in the tabulating 
systems as the “twelve' and “eleven' index point 
positions respectively. 
The Hollerith character code shown in Fig. 1A 

is quite an arbitrary one and different well known 
codes which have been used in statistical systems 
may be employed in the present recording sys 

50 

tions, the Said Conditioned relays R 5-R9 and 
associated circuits cause the punch unit to op 
erate two cycles, So that during the first cycle 
the Said key signal or code is recorded, and dur 
ing the second cycle the said character code des 
ignations are recorded. 
Whenever a blank column is detected in the 

record card, the Said control relays RO-R4 con 
dition additional circuits, whereby the punch unit 
is controlled to record automatically a "space” 
signal or code in the telegraphic tape 200, and 
the record card sensing unit is controlled, where 
by the next column of the card is fed to the sens 
ing brushes 2 in order to be analyzed. 
During the time, the reciprocable card carriage 

is returned to pick up a new card and present its 
first Column to the Sensing brushes, the cam con 
trolled contacts CRC-CRC5 (Figs, 7A, 17A and 
17B) are set into operation, under control of card 
carriage returning mechanism including gear 26, 
to condition additional circuits, whereby the 
punch unit is controlled to record automatically 
a "carriage return' signal in the tape followed 
by 8, "line feed' signal, 
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5 tem. It will be noted by reference to the said 
Code in Fig. 1A that the alphabet is divided into 
three groups. The letters of the first group A to 
I are designated by different combinations of a 
perforation in the 'R' index point position with 
perforations in the one to nine index point posi 
tions. The letters of the second group J to R. 
are designated by perforations in the “X” posi 
tion and combination of perforations in the one 
to nine positions, while the letters of the third 
group S to Z are identified by combinations of 
a '0' perforation with perforations in the two 
to nine index point positions. The individual 
numerical characters are represented by a single 
perforation in the corresponding zero to nine 
index point positions. The record cards may 
have as many columnar areas for the reception 
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of the data designating perforations as may be 
desired. The description to be set forth herein 
below relates to mechanism commonly used in 
tabulating systems employing the standard eighty 
Column record card. 

Record sensing unit 
Record card feeding means-Referring to Fig. 

1, the record cards C to be sensed or analyzed 
are placed in a magazine designated to from 
which they are advanced singly by means of a 
picker f toward the left to present their first 
column to a card sensing position above the 
sensing brushes designated 2 (also see Fig. 2), 



4. 
In this position, the reciprocable card carriage 
comprising a pusher 3 and a forward guide 4 
engages the card and advances it, step by step, 
under control of the escapement mechanism to 
be described later. Pusher 3 and guide 4 are 
carried by an escapement rack is and the picker 
knife is carried by a rack bar 6. Rack 5 
has a gear 7 meshing with its lower edge (see 
Fig. 2) and bar 6 has a gear 8 (see Fig. 4) 
meshing with its upper edge, both gears being 
mounted on a cross shaft 9 (see Fig. 1). Due 
to this connection between the elements, the 
movement of picker t toward the left, as viewed 
in Fig. 1, is accompanied by movement to the 
right of pusher 3 and forward guide 4. At the 
commencement of operations, the picker and 
pusher are in the position shown in Fig. 1. 
The rack 16 is provided with a finger piece 20 

at its right hand extremity by means of which 
the rack 6 and the picker may be moved 
toward the left to feed a card from the magazine 
0. This movement is accompanied by movement 

of the pusher 3 in the opposite direction, the 
parts being SO proportioned that, when the card 
has been advanced to present its first column to 
the sensing brushes f2, the pusher 3 will have 
moved toward the right sufficiently to engage 
the right hand or trailing edge of the card, and 
Will now control the further advancement there 
of in response to the operation of the escapement 
mechanism. A One-way clutch mechanism, gen 
erally designated 2 in Fig. 4, permits the imme 
diate return to the right of bar 6 and picker 
under control of a spring (not shown). 
The operation of card feeding just outlined is 

more fully explained in Patent 1,772,186 granted 
to F. L. Lee et al. for a duplicating punching 
machine. The escapement mechanism referred 
to is of the same general nature as that disclosed 
in the Schaaff Patent 1,426,223 and a brief de 
Scription thereof will be given later. - 
Secured to the under side of the base of the 

machine is a motor 22 (Fig. 4) coupled to a stub 
shaft 23 (see Fig. 2), to which is secured a worm 
24 in mesh with a worm wheel 24a secured to a 
shaft 24b, one end of which has secured thereto 
a ratchet-shaped clutch element 25. Loosely 
mounted on shaft 24b is a gear 26 meshing with 
teeth on the lower edge of rack bar 6 and on 
which gear is mounted a disk 2 (Fig. 4). Mount 
ed upon disk 27 is a clutch mechanism generally 
designated 28, one element of which is provided 
with a pin 29 positioned for engagement by a 
finger 30 integral with the armature 3 of a trip 
magnet 32. With the machine at rest, the parts 
occupy the position shown in Fig. 4 and, when 
magnet 32 is energized, the finger 30 will operate 
the clutching mechanism to couple the disk 27 
to the rotating ratchet 25, so that the disk 27 
and gear 26 are rotated counterclockwise to drive 
the rack bar 6 toward the left. The clutching 
mechanism is constructed, as explained in greater 
detail in the patents referred to, so as to remain 
in engagement for substantially a complete revo 
lution, at the completion of which time the 
clutching mechanism engages a fixed member 33, 
which effects uncoupling of the parts, whereby 
they may automatically return to the position 
shown in Fig. 4 under the influence of a spring 
(not shown). This power drive of rack bar 6 
toward the left has the same effect as the manual 
movement thereof previously explained, that is, 
a card will be advanced to sensing position and 
the pusher 3 will engage the same for further 
step-by-step advancement, and rack bar 6 may 
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thereafter return to its home position without 
disturbing the advanced position of the card Or 
pusher 3, this being permitted by the one-way 
clutch structure 2 mentioned above. 

Also integral with the armature 3 of the trip 
magnet 32 is an arm 34 (see Fig. 2), the free 
end of which is adapted to bear upon the center 
blade of pairs of contacts 35 and 36 to open the 
former and close the latter When magnet 32 is 
energized, and they will be maintained in such 
shifted position by a latching bell crank 37, the 
lateral extension 38 of which is adapted to be en 
gaged by a plate 39 secured to gear 26 at the 
termination of the driving movement of the lat 
ter. The contacts 35 and 36 are used to control 
the energization of the driving motor 22 and 
their function will be more fully explained in 
connection with the circuit diagram. 

Escapement means.--When the card is in posi 
tion above the sensing brushes 2 (Fig. 2), fur 
ther advance is controlled by the escapement 
mechanism which in turn is responsive to the 
energization of escape magnet 40. Upon ener 
gization of magnet 40, its armature 4 will be 
rocked about a pivot in a clockwise direction and 
through a screw 42 secured to rod 43 will rock 
the rod 43 counterclockwise against the tension 
of a spring 44. The rod 43 is rocked as an inci 
dent to each spacing operation and has secured 
to one end thereof oppositely extending arms 45, 
46 (see also Fig. 6), of which arm 46 is provided 
with a laterally extending pin for engagement 
with an enlarged opening in a stepping dog 47 
which is loosely pivoted on rod 43. Opposite arm 
45 is provided with a pin extending into a slot 
formed in the locking dog 48. When rod 43 is 
rocked, arm 46 will, through its pin and slot con 
nection with dog 47, lift the latter out of one 
of the notches of the rack 5 and at the same 
time arm 45 will depress locking dog 48 into 
a notch between the rack teeth. At this time a 
spring 49 advances the loosely pivoted dog 47 
a short distance just sufficient to permit this dog 
to move above the top of the next tooth. When 
the locking dog is again raised, stepping dog , 
due to the movement of rack 5, Will ride down 
along the next tooth until it strikes the end 
thereof and the carriage is thereby arrested. 
The usual spring drum (not shown) is provided 
to bias the rack 5 toward the right, as viewed 
in Fig. 6. The detailed structure in this dog 
and rack arrangement is well known and need 
not be further described, and it is sufficient to 
note that for each operation of the eScape mag 
net 40, the rack 5 is advanced one step or tooth, 
carrying with it the pusher 3 and forward guide 
4, so that the card is likewise advanced one step, 
each step of advancement being coextensive with 
the columnar spacing of the columns of the card. 

Skip control means.-The machine can be pro 
vided with the usual skip bar indicated at 50 
(Figs. 6 and 7) which is removably attached to 
the escapement rack 5 at one side thereof and 
provided with suitable notches and cam Surfaces 
which cooperate with the usual Skip lifter arm 
5 which has a beveled end 52 (Fig. 7). The end 
of the lifeter 5 lies under the dog 47 So that, if 
lifter 5 is moved toward the left, as viewed in 
Fig. 7, at any time that a high portion of the skip 
bar is in line therewith, the beveled end of the 
lifter will cooperate with the can surface of the 
bar to raise the end of the lifter which, upon 
being so raised, elevates the dog 4 to release rack 
5. The lifter arm 5 will drop into the next 



2,840,800 
notch in bar 50 and dog 47 will interrupt further 
movement of the rack beyond such point. The 
function of this skip bar 50 is to skip over the 
columns or fields which are not to be sensed. 
The right end of the lifter 5 is connected to a 
slider 53 whose right hand end is provided with 
an Opening into which the free end of a finger 54 
extends. This finger is integral with armature 
55 of skip magnet 56, the armature being pivoted 
at 57. With this arrangement, energization of 
magnet 56 will cause lateral shifting of skip lifter 
5 with consequent skipping operations. Upon 
deenergization of magnet 56, the parts are re 
turned to normal by a spring 58. 
A further means by which the card may be ad 

vanced is controlled by a release magnet desig 
nated 60 (Fig. 2) which, when energized, will 
rock its armature 6 about pivot 62 causing the 
free end of an integral finger 63 to depress a re 
lease key 64. The mechanism controlled by this 
key is well known in this type of machine and is 
briefly as follows. The lower end of key 64 
through the bell crank 65 will draw a member 66 
toward the right, as viewed in Fig. 2. This mem 
ber 66 is suitably mounted for such movement, 
and at its left hand end is provided with a cam 
surface 67 which cooperates with the edge 68 
of the supporting plate. The member 66 also ex 
tends beneath the skip lifter 5 in a position gen 
erally as indicated in Fig. 7, so that as the mem 
ber 66 is moved toward the right, cam 67 cooper 
ating with plate, 68 will cause an upward tilting 
of the left end of the member which in turn will 
lift the arm 5 upwardly against the stepping dog 
47, whereupon the rack will be free to advance 
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pivot TT, the spring 75 will be free to drive the 
rack 14 toward the right and through the gearing 
73, 72 flip the gripper 70 in a counterclockwise 
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uninterruptedly toward the left. Frictional en 
gagement of the parts will maintain the mem 
ber 66 in its shifted position so that the escape 
ment of the rack, when initiated by the release 
magnet 60, will not be interrupted until the card 
has been fully advanced, that is, until the last 
card column is advanced to the sensing position. 
At this time a suitable projection carried by 

the rack will engage a depending extension of 
the left extremity of member 66 and will draw 
the member toward the left back to the position it 
occupies in Fig. 2. Briefly summarizing, after the 
card has been initially advanced to present the 
first card column to the sensing brushes f2, its 
further advance is controlled for column-by-col 

- umn movement through the escape magnet 40. 
Multiple column advancement is controlled 
through the skip magnet 56 in cooperation with 
the skip bar 50, and the complete release of the 
card from any position to its last column posi 
tion is controlled by the release magnet 60. 
Automatic card ejecting means-The machine 

is provided with mechanism for automatically re 
moving the sensed cards and depositing the same 
in a receptacle provided for the purpose. This 
mechanism is more fully shown and described in 
Patent No. 1916,965 issued July 4, 1933, to J. M. 
Cunningham. Briefly, a gripper 70 occupies the 
position shown in Fig. 3 with its jaw open in card 
receiving position during the period that the card 
is advanced by the escapement mechanism. The 
gripper is carried by the rod f to which is se 
cured a gear 72 which through idlers T3 is con 
nected to a slidable rack T4 which is normally 
biased toward the right by a spring 75. A piv 
oted latching member 76 engages a latching 
shoulder at the left hand extremity of the grip 
per and thereby serves to hold the parts in the 
position shown in Fig. 3. When the latching 
member 76 is rocked counterclockwise about its 
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direction. This flipping action is effected after 
the card has been advanced to its extreme left 
hand position, at which time the leading edge 
thereof is between the jaws of the gripper. Re 
leasing the gripper will cause the jaws to auto 
matically clamp the end of the card thereto so 
that the card will be swung in an arc about the 
rod 7 and deposited in the receptacle 78, suitable 
means being provided to cause the jaws to release 
the Card. 

For the purpose of actuating the latch member 
76 there is provided the usual eject magnet 79 
which, when energized, will rock its armature 80 
about pivot 8 and draw a link 82 toward the 
right. The left extremity of the link is provided 
with an extension 83 which, when the link is 
moved, will strike a depending arm of the latch 
member 76 and effect the rocking action thereof 
which results in the ejection of the card by the 
gripper. This electing operation will bring about 
the automatic feeding of another card from the 
magazine 0 to the sensing brush. This operation 
is initiated by means of a pair of automatic start 
contacts designated 84. which are closed through 
a pivoted bell crank 85, a depending arm of which 
is engaged by an extension 86 in rack T4 when 
the rack has been released for movement toward . 
the right. 

In a manner to be explained in connection with 
the circuit diagram, the contacts 84 control the 
operation of the driving motor which, as ex 
plained, will cause advance of a new card from 
the magazine and also cause movement toward 
the right of card pusher 3 and forward guide 
4. As the rack 6 is moved toward the left, 

its left hand end will engage an adjustable ex 
tension 87 carried by the rack 14 which will post 
tively restore the rack toward the left and 
through the gearing shown will return the grip 
per to the position it occupies in Fig. 3, the latch 
member 76 being spring-biased to engage and 
hold the gripper in such position until the newly 
advanced card has been sensed and advanced to 
its last column position, whereupon the auto 
matic election and initiation of a new card feed ing operation will take place. 

Record card sensing means-The card sens 
ing brushes 2 are shown in Fig. 2. There are 
provided twelve of these brushes positioned side 
by side, there being one for each of the usual 
twelve rows of index point positions of the card, 
The brushes 2 are mounted in an insulating 
brush holder 90 which is mounted so that the 
brushes 2 are given substantially avertical move. 
ment upwardly, from the position shown in Fig.2, 
to contact the card and effect electrical connec 
tions through the perforations therein with a 
Common contact roller 9. The upward move 
ment of the brushes 2 is controlled by the read 
ing brush magnet 92 which, when energized, will 
cause the brushes 2 to move upwardly through 
mechanism generally designated 93. This mech 
anism is of the usual construction and a de 
tailed description thereof may be found in the 
patents referred to. Its purpose is generally to 
maintain the brushes in theirlower position. when 
they are not actually sensing perforations in the 
card, and thereby preserve them against undue 
Wear and also against damage by any inadvertent 
backward movement of the record cards. The 
armature 94 of magnet 92 is arranged when at 
tracted by the magnet to open a pair of con 
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tacts 95, whose function will be explained in con 
nection with the circuit diagram. 

Miscellaneous contact media.S.-Several Con 
tacts in addition to those described are provided 
in the machine, and the operation of these will 
be pointed out before the entire operation of the 
apparatus is explained in connection with the cir 
cuit diagram. 

In Fig. 5, a finger piece to pivoted at (also 
See Fig. 1) is shown mounted On a CrOSS arm 99, 
which finger piece also has a depending arm 2. 
When it is desired to manually back-space the 
card carriage, it is done by pressing against the 
fingerpiece ff0, whereupon a slight rocking there 
of is effected before the card carriage actually 
moves. During this slight rocking, the extension 
2 will rock on universal bar 3 sabout its pivot 
4 to cause a depending arm thereon to 

open the so-called cut-out contacts 6, which 
are provided in the reading brush magnet cir 
cuit to insure that this magnet is deemergized, 
and that the related brushes are in a down posi 
tion before there is any backward movement of 
the card which might injure the brushes. 

In Fig. 6 is shown a pair of contacts 45 known 
as the “last column contacts.” These contacts 
are closed by an arm 46 secured to the escape 
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ment rack and so located that, when the escape 
ment rack is advanced to the position in which 
the last column of the card is presented to the 
sensing brushes, the extension f 46 will be in en 
gagement With and close contacts f45. Also in 
Fig. 6 are shown the "floating cam' contacts 49, 
One blade of which is shifted by an arm 50 which 
is loosely pivoted on the rod 43 and which has a 
lateral extension resting upon the upper edge of 
the stepping dog 4 so that during escapement 
from one column to another, the incidental rais 
ing of the stepping dog 47 through arm f 50 will 
cause opening of contacts 49 during the period 
that the dog is raised. In Fig. 4, the rack gear 
26 is shown in driving relation with gear 60, 
the ratio of which gears is 1:1. Gear 60 is 
attached to shaft f6 as shown in Fig. 7A, which 
shaft is connected to a suitable uni-directional 
driving mechanism, generally designated 62, 
which can be of the usual pawl and ratchet type. 
The said uni-directional driving mechanism is 
connected to a cam shaft f63 having a plurality 
of suitable cams (64-68 secured thereto, which 
cams in turn are arranged to control the opera 
tions of suitably disposed contacts CRC-CRC5, 
respectively. The purpose of these cam con 
trolled contacts will be explained hereinbelow. 

Perforated telegraphic tape 
Referring now to Fig. 8, a tape 200 is shown 

provided with successive transverse rows of per 
forations 20 arranged in accordance with the 
well known five-unit telegraphic code, usually 
referred to as the Baudot or Teletype permuta 
tion code. In a five-unit code system only thirty 
tWO possible permutations are available, and, as 
mentioned hereinabove, for this reason, it is nec 
essary to employ the same code combinations to 
represent the alphabetical characters, and the 
numerical and other designation characters. 

In Order to distinguish the alphabetical char 
acters from the other remaining characters, for 
telegraphic transmission purposes, the alphabeti 
cal signals or code designations are always pre 
ceded by a "letter shift' signal or code designa 
tion, and the other remaining character signals 
or code designations are preceded by a "figure 
shift” signal or code designation, Whenever, it 
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is desired, in the telegraphic printed copies, to 
have spaces appear thereon, it is necessary to 
insert 'space' code designations in the perforated 
tape. For example, in the perforated tape shown 
in Fig. 9, the indicated code perforations are ar 
ranged so as to designate 123JOHN JONES 567; 
which arrangement of code designations in the 
perforated tape is necessary when the tape is 
employed for controlling the known types of 
printing telegraph apparatus. The usual smaller 
feed perforations 202 are also shown to be pro 
vided in the tape 200, as well as the "carriage 
return' and "line feed' perforations which are 
provided at the end of each line of information. 
A suitable mechanism for perforating a tape 

in accordance with the said Baudot or Teletype 
code will now be described, 

Tape perforating unit 
Referring now to Figs. 10, 11 and 12, the per 

forating apparatus is shown to include individual 
punch elements 2 (0, one for each unit of the 
telegraphic code, and a common die block 2. 
The punch elements are slidably arranged in a 
common punch guide block 22 and are normally 
held in raised positions by means of individual 
springs 23. The said springs are supported by 
a bracket 24 which is Suitably Secured to side 
plate 25. The said punch guide and die blocks 
are also suitably secured to the side plate 25. 
Each punch element 2fO is provided with a recess 
2 6, into which recess is placed one end of a posi 
tionable interposer 27 having a yoke portion 
28. An individual interposer 2fT is provided 
for each punch element 20. An elongated cam 
or eccentric 29 is carried by, or if desired, formed 
on shaft 220, which shaft is suitably journaled in 
the side plate 25 and end plate 22f. The eccen 
tric 2 i 9 is located within the bows of the yokes 
of the individual and adjacently arranged inter 
posers to support and actuate or oscillate the said 
interposers. Normally, during the rotation of the 
eccentric, the interposers are moved downwardly 
and upwardly (as viewed in Fig. 11) by the Sup 
porting eccentric about the pivotal connections 
formed by the ends of the interposers engaging 
the recesses of the related punch elements. Un 
der these conditions, it is seen, that the free ends 
of the interposers are partially rotated, first in 
one direction and then the other direction, or 
stated in other words, the said free ends of the 
interposers are oscillated. Suitably disposed stop 
guides 2.7a, and 27 b are provided to maintain 
proper alignment of the Said oscillated inter 
pOSerS. 

Individual latch arms 222 are provided, one 
for each'interposer, and are pivotally mounted in 
a slotted guide block 223 secured to the said side 
and end plates. Near the lower end of each latch 
arm, a pair of spaced latching fingers 224 are pro 
vided, which fingers are disposed in close proxim 
ity to, but normally held out of the path of the 
rotatable ends of the interposers by means of a 
slotted leaf spring 225 secured to a reset bail 226. 
The bail 226 is rotatably mounted in the said 
side and end plates, and is elongated sufficiently 
to permit engagement of the bail with all the 
latch arms 222. Spring 225 is elongated Suff 
ciently so that the individual slotted sections en 
gage the related latch arms. 
Wheneverit is desired to operate a punch ele 

ment 20, the related latch arm is partially ro 
tated, in a clockwise direction (as viewed in Fig. 
11), against the action of the Said leaf spring 225, 
So that its latch fingers 224 engage and latch the 
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free end of the related interposer. It should be 
mentioned, at this time, that, in the present en 
bodiment, the shaft 220 carrying the eccentric 
29 is not constantly "rotated, but Operated in a 
start-stop manner, and that the latch arms 222 
are arranged to be positioned to latch the desired 
interposers before the rotated eccentric displaces 
or oscillates the said interposers. Thus, upon 
latching of an interposer 27 and rotation of the 
eccentric 29, the said interposer is positioned, 
by the eccentric, about the pivotal connection 
formed by the latch arm and the latched end of 
the interposer, to force the related punch ele 
ment 210 downwardly (in Fig. 11), thereby caus 
ing the sheet, such as a paper tape 200, interposed 
between the said guide and die blocks, to be per 
forated. The eccentric 29 is shaped so that the 
lower end, or cutting edge, of the displaced punch 
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element is forced through the paper tape, and . 
then retracted therefrom immediately and re 
stored to the normal position shown in Fig. 11. 
Locking means are provided for holding the 

displaced latch arm or arms in a latched posi 
tion, and for preventing displacement of unde 
sired latch arms during the rotation of the eccen 
tric. This means comprises a locking bail 228, 
which is common to all latch arms 222, and which 
is suitably secured to an arm 229, which arm. 229 
in turn is fixed to shaft 230. Shaft 230 is rotat 
ably mounted in said side and end plates, and also 
has affixed thereto a spring urged cam follower 
arm 23 (also see Fig. 15), cooperating with cam 
232 secured to the start-stop shaft 220. Cam 232 
is shaped so that normally (with the shaft 220 
in a stop position) the locking bail 228 is held in 
a position so as to be out of the path of the ex 
tension 233 of each latch arm 222. Upon dis 
placement of the desired latch arms in the said 
latching position, and upon rotation of shaft 220, 
the follower arm 23 drops from the high por 
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mounted on shaft 233a. In this manner follower 
arm 236 is constantly urged against cam 238 se 

- cured to shaft 220. Said cam 238 is effective, 
near the end of each cycle of rotation of shaft 220 
to partially rotate the follower arm 236 and shaft 
233a in a counterclockwise direction (Fig. 14) to 
cause the bail 226 and attached spring 225 to be 
partially rotated in a counterclockwise direction 
to positively urge and restore the latch arms.222 
to the normal position out of the path of the 
latching ends of the related interposers 2 7, as shown in Fig. 11. 

Suitable means for intermittently advancing 
the paper tape 200 are provided, which means in 
the present arrangement are operated near the 
end of each cycle of rotation of the said shaft 
220. Specifically, the paper feeding mechanism 
is called into action from the 334 point to the 
356 point in each cycle. The paper tape 200 is 
intermittently fed from a suitable supply roll 
(not shown) to the punching station by feed roll 
240 secured to shaft 24, which shaft is suitably 
journaled in side plate 25 and a suitable support 
242. Said feed roll 240 is provided with equally 
spaced teeth 243 for engaging the feed perfora 
tions 202 in the tape 200. A positionable arcu 

... ately shaped tape finger guide 245 is provided 
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40 tion of the cam 232 to permit the locking bail . 
228 to be raised (in Fig. 11) in the path of the 
said latch arm extensions, thereby engaging the 
said extensions of the displaced latch arms and 
locking them in the latching position, as shown 
in dotted outline in Fig. 11. This position of the 
said locking bail also prevents any faulty dis 
placement of the normally positioned latch arms, 
since the bail is now effective to engage the ex 
tensions of any latch arms which inadvertently 
might be displaced during the rotation of shaft 
220, thereby blocking further clockwise rotation 
of these latch arms, and preventing engagement 
of the latching fingers 224 and the latching ends 
of the related interposers 27. The said raised 
position of locking bail 228 is maintained until 
near the end of the cycle of rotation of shaft, 
when the high portion of cam 232 again engages 
the follower arm 23 to lower the said bal. Ob 
viously, the said bail must be lowered before the 
latch arms 222 are positively restored by the ac 
tion of the said reset bail 226. In practice, it has 
been found desirable to maintain the locking bail 
228 in the said raised positions from the 12 point 
to the 285 point in the cycle of rotation of shaft 
220. 
For this arrangement, it is preferred to render 

the reset bail 226 operative from the 303 point 
to the 352 point in the said cycle. The said bail 
226 is secured to shaft 233a (also see Fig. 12) 
journaled in the side plate 25, which shaft has 
affixed thereto a spring urged arm 234. Arm 23 
(also see Fig. 14) is resiliently connected by 
means of spring 235 to a cam follower arm 236 
secured to sleeve 237, which sleeve is loosely 
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to press the tape against the said feed roll. Shaft 
24 has secured thereto a ratchet wheel 246 (also 
see Fig. 13) which is advanced by a spring urged 
cooperating pawl 24 pivotally mounted on a suit 
able cam follower arm 248, which arm cooperates 
with cam 249. Cam 249 is shaped so as to move 
the follower arm 48 sufficiently to the right (as 
viewed in Fig. 13) so that pawl 247 is positioned 
ahead of One of the teeth of ratchet wheel 246. 
Approximately, at the 334 point in the cycle, 
the cam roller 250 drops from the high point of 
cam 249 permitting the follower arm 248 to be 
moved toward the left (Fig. 13), by means of 
spring 25, thereby causing the pawl 24 to en 
gage a tooth of the ratchet wheel and advance 
it one step, in a counterclockwise direction. 
Thus, the tape 200 is advanced to present the next 
position thereon to the punching station. Yield 
able locking means are providrd to hold the feed 
roll 240 in the advanced position, which comprise 
the cam wheel 252 secured to shaft 24 and the 
spring urged pivotally mounted detent arm. 253 
provided with a roller 254 riding on the said cam wheel. 
With this type of tape feeding and locking 

means, it is possible, when desired, to feed the 
tape in a reverse direction, step by step. Manu 
ally operable lever 255 is provided for this rea 
sOn, and is pivotally mounted on the side frame 
25. Lever 255 is connected, by a pin and slot 
arrangement, to member 256 which is slidably 
mounted on side plate 25. Member 256 car 
ries, a spring urged, pivotally mounted pawl 25T 
and a camming element 258. Thus, when lever 
255 is partially rotated in a clockwise direction, 
as viewed in Fig. 13, member 256 is raised causing 
pawl 25 to engage one of the teeth of cam wheel 
252 and position it one step in a clockwise direc 
tion, and consequently causing the feed roll 240 
to feed the tape one step, in the reverse direction. 
While the member 256 is being raised, the cam 
ming element 258 is effective to engage a bent 
over portion 259 of the pawl 247 to raise the latter 
above the ratchet wheel 246 so. as to permit the 
reverse rotation of the said ratchet wheel and 
feed roll. 
From the description up to this point, it is un 
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derstood, that, at the start of each cycle of ro 
tation of shaft 220, the latch arms 222 are posi 
tioned in any desired combination. So as to be 
partially rotated, in a clockwise direction (Fig. 
11), in order to latch the free ends of the related 
interposers 27. Next, the locking bail 228 is op 
erated to engage and lock the displaced latch 
arms 222 in a latched position, during a major 
part of the cycle, and to prevent further latching 
operations by the remaining latch arm or arms 
during this cycle. Eccentric 29 is then effective 
to oscillate the latched interposers 2 causing 
the connected punch elements to be operated to 
perforate the paper tape 200, in accordance with 
the selected combination of operated punches, 
while the said tape is at rest at the punching sta 
tion (see perforations in Fig. 9). Near the end 
of the cycle, after the punching operation, that 
is, when the punch elements are withdrawn con 
pletely from the paper tape and restored to the 
normal position shown in Fig. 11, the locking 
bail 228 is restored to its normal position, and the 

O 

5 

20 

reset bail 226 is rendered operative to restore 
the latch arms to their normal positions, thereby 
releasing the latching ends of the related inter 
posers. The tape feeding mechanism is also ren 
dered operative, near the end of the cycle to ad 
vance the paper one step, thus presenting the 
next punching position on the tape to the said 
punch elements. 

It should be mentioned at this time, that the 
feed perforations 202 are not originally provided 
in the paper tape 200, but are formed therein dur 
ing each punching operation. For this purpose, 
a special latch arm 260 (see Figs. 10, li and 12) is 
provided, which is fixedly secured to the slotted 
guide block 223. This latch arm is also provided 
with latching fingers 26, similar to latching 
fingers 224, which fingers 26 constantly grip or 
engage the latching end of the related interposer 
262, so that, during each punching operation, 
the said interposer 262 is effective to operate the 
connected punch element, similarly as described 
hereinabove. In this way, the centrally located 
feed perforations 202 are formed in the paper 
tape. It is to be noted, that latch arm 260 is not 
provided with an extension 233, as latch arms 
222, and obviously there is no need for it, since 
latch arm 260 always remains in a fixed position. 
Also, it is to be noted in Fig. 11, that this special 
latch arm ESG is arranged and disposed. So as not 
to be engaged by or interfere with the said op 
erations of the reset bail 226 and associated leaf 
spring 225. 

In order to control the start-stop operations of 
shaft 220, a well known type of electromag 
netically controlled, one-revolution clutch means 
is provided. For a detailed description of the 
clutch mechanism, reference should be made to 
U. S. Patent No. 2,206,646 issued to Schneider, 
July 2, 1940. Accordingly, the brief description 
to be given is deemed sufficient to complete Com 
prehension of the present invention. In FigS. 
10, 12 and 16, this clutch means is shown to com 
prise an annular member 270 which is secured to 
shaft 220. A slidable and spring urged dog mem 
ber 27 is disposed in a suitable channel formed 
in the said annular member, which dog member 
is provided with a single tooth 272. A dog lift 
lever 273 is pivotally mounted in the annular 
member 270, and is disposed in a suitable chan 
nel-way formed in the slidable dog member 27. 
The free end of the said dog lift lever extends 
beyond the periphery of the annular member 270 
and normally is positioned against a stop 274 
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formed on the suitably pivoted arm 275, which 
arm normally is urged by leaf spring 26 so that 
the said stop 24 is in the path of the dog lift 
lever 273. With the described elements of the 
clutch means in this position, the dog lift lever 
273 is effective to hold the dog member 27 so 
that the single tooth formed thereon is out of 
the path of a ratchet wheel 27, secured to con 
stantly rotated shaft 278, and disposed in close 
proximity to the annular member 27 O. Secured 
to the said pivoted arm 275 is an armature 279 
of an associated and Suitably disposed magnet 
280; which armature, upon momentary energiza 
tion of magnet 280, positions the stop 24 of arm 
275 out of the path of the dog lift lever 273, there 
by releasing the latter and permitting the dog 
member 27 to be positioned so that its tooth 272 
engages the ratchet wheel 277. Shaft 278 is con 
stantly rotated by means of motor 28, the shaft 
of which is connected to shaft 278 by a suitable 
coupling device 282. In this manner, shaft 220 
is rotated. Upon completion of a cycle of rotation 
of shaft 220, the dog lift lever 273 is urged against 
the said stop 274 to disconnect the tooth 272 of 
the dog member from the Constantly rotated 
ratchet wheel 27, thus preventing further ro 
tation of this shaft. Suitable locking means are 
provided for this described clutch, and comprise 
a suitably disposed, spring urged pawl 283 coop 
erating With a suitable notch formed in the fange 
284 of the annular member. 

It Will be evident to those skilled in the art, that 
various types of control means can be employed 
for selectively positioning the latch arms 222, 
and thereby control selectively the operations of 
the punch elements 20. One type of control 
means will now be described, and comprises, as 
shown in Figs. 10 and 11, a plurality of indi 
vidual magnets 290. Connected to each armature 
29, of the related magnet 290, is an arm 292 pro 
vided with a loosely connected link 293 extending 
to and Suitably connected with One of the latch 
arms 222. Each armature is connected to one of 
the latch arms in the said manner, so that, upon 
energization of a magnet 290, the attracted arma 
ture 29 positions the attached link 293 to the 
right, as viewed in Fig. 11, thereby causing the 
related latch arm 222 to be positioned in the de 
Scribed latching position. The circuit control 
means employed for controlling the selective op 
erations of the punch control magnets 290, and 
the clutch Control magnet 280 Will be described 
hereinbelow. 

Also, secured to shaft 220 is a gear 294 (see 
Fig. 10) in mesh with gear 295, the latter being 
Secured to a suitably Supported cam shaft 296. 
The said cam shaft carries a plurality of cams 
297 which are arranged to control the suitably 
disposed related contacts C-C6. The purpose 
of the can controlled contacts will be understood 
as the description progresses. 

Operation. 
Referring now to Figs. 17A to 17F, arranged se 

quentially one below the other, the operation of 
the described units Will be explained in connec 
tion with the Circuit diagram. 
AS mentioned hereinabove, the columns of data. 

designations in the record cards must be sensed 
to determine the nature of the data disignating 
perforations of each column, or whether a col 
lumn is blank and devoid of any data designations, 
that is, each column of the card must be analyzed 
to determine Whether the punched data are al 
phabetical or numerical. It also was mentioned 
that like code combinations are employed for 



2,840,800 
designating alphabetical and numerical char 
acters in the five-unit Baudot or Teletype code, 
thus, the data designating perforations in the 
telegraphic control tape must be preceded by a 
key code signal or designation, such as a "letters' 
or "figures' signal or designation. 
In order to simplify the description to follow, 

assume that the first eighteen columns of the 
record card C to be sensed is arranged with data 
designations representing: 123John Jones 567; 
and that the card sensing unit is conditioned so 
that the first column of the record card C is under 
the sensing brushes 2. 

Numerical data.-Upon closure of the latch 
contacts 35 and the floating can contacts f49, 
a circuit is completed from conductor 300 through 
said contacts 35 and 49, contact roll 9, brush 
f2 sensing the '1' perforation, coils of translating 
relay R and control relays R3 and R4 to con 
ductor 30, thus, energizing the said relays. 
At the same time, a circuit is also completed 

from conductor 300 through contacts 35 and 49, 
coils of the tape punch clutch magnet 280, and 
can controlled contacts C (closed at this time, 
see Fig. 18) to conductor 30, thus energizing the 
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said clutch magnet. In this manner, shaft 220 
of the tape punch is called into operation to 
effect rotation of the associated eccentric 29 and 
cam elements of the related cam controlled Con 
tacts C to C5. 
The transferred contacts R3a to R8c (Fig. 

17B) exercise no controlling effects during nu 
merical sensing operations; however, closure of 
contacts R. 3d permits a circuit to be established 
from conductor 300 through contacts 35, con 
ductor 302, normally closed contacts. Rob, Rib, 
and R?.2b, said contacts R. 3d, normally closed 
contacts R. 8a, and coil of relay R8 to conductor 
30, thus energizing the said relay. 
Contacts R6a are opened to insure an open 

circuit to the escape magnet 40 of the sensing 
unit; contacts Rf6b are opened to insure an open 
circuit to coil of relay R; contacts R6d are 
closed to complete a circuit from conductor 300 
through contacts 35, conductor 302, said contacts 
R?6d, coil of relay R? 9 to conductor 30, thus, 
energizing the said relay and causing contacts 
R. 9a to R9e to be transferred, and contacts 
R9f to be opened. 
The said transferred contacts connect the "1,' 

“2,' '4' and '5' punch magnets 290 directly to 
cam controlled contacts C5. The '3' punch 
magnet 290 is connected to contacts R6e, which 
are opened at this time during numerical Sensing operations. 
Upon closure of the said contacts C5, near the 

beginning of the punch cycle (see Fig. 18), the 
“1,” “2,' '4' and '5' punch magnets 290 are con 
nected to conductors 300 and 30 to energize the 
said magnets, thereby causing the "figures' code 
designating perforations to be punched in the 
first transverse row of the telegraphic tape 200, 
as indicated in Fig. 9. 
Upon completion of punching the "figures" per 

forations, the cam controlled contacts C2 are 
closed, as indicated in Fig. 18, tending to estab 
lish a circuit to the escape magnet 40 to advance 
the next column of the card to the sensing brushes 
2, however, due to the said open contacts Rf6a, 
a circuit cannot be completed to the said magnet, 
consequently, the first column of the card remains 
under the said sensing brushes during a subse 
quent punch cycle, maintaining the said relays 
R., Rf8 and R4 energized. . 
Shortly before the can controlled 
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are opened, the can controlled contacts C3 are 
closed to establish a circuit from conductor 300 
through contacts 35, conductor 302, the said cam 
contacts C8, the said closed contacts Ric, coil 
of relay R8, contacts R? 5c and R2Oa to conduc 
tor 30, thus, energizing the said relay. A holding 
circuit for relay R8 is immediately established 
through contacts Rf8b connected directly to con 
ductor O2. 
Opening of contacts R8a, causes relay Rt 6 to 

be deemergized and the related contacts R6d to 
be opened, the latter contacts, in turn, causing 
relay R? 9 to be deemergized and restoring the 
said transferred contacts R. 9a to R9e, and the 
opened contacts f$f, to their normal positions, 
as indicated in the circuit diagram. 
As described hereinabove, near the end of each 

punch cycle, the tape feeding mechanism of the 
punch unit is operated to advance the tape 200 
one step, thus presenting the next portion of the 
tape to be punched to the punch elements. 
Upon completion of the punch cycle, cam con 

trolled contacts C are closed, as indicated in 
Fig. 18, to again cause the tape punch clutch 
magnet 280 to be energized, thereby releasing the 
said punch shaft 220 and initiating a second 
punch cycle. During this second punch cycle 
the tape is punched in accordance with the code 
combination for the sensed numerical data "1." 
It should be noted that relays R6 and R9 can 
not be energized during this second punch cycle, 
due to the said opened contacts Rf8a, thus the 
contacts Rf 9a-R9e remain in their untrans 
ferred positions during the remainder of the said 
Second cycle. The said contacts R. 9a-R9e now 
connect the individual punch magnets 290, by 
means of the related conductors 306-30, to the 
individual conductors 3-35, respectively, the 
latter being connected to groups of translating 
contacts of the translating relays R.R., RX, RO, 
and R-R-9, which groups of translating contacts 
are connected together in a cascaded relationship. 

Now, upon closure of can controlled contacts 
C5, during the said second punch cycle, a circuit 
is completed from conductor 300 through the said 
cam contacts C5, conductor 305, contacts Rib 
and Rice, and normally closed contacts RRe, RXd 
to contacts Rd and Re, conductors 3, 32, 
33, 35, respectively, conductors 306, 307, 308, 
30, respectively, contacts R. 9a, R.9b, Rf 9c, 
Rise, respectively, and the “1,” “2,” “3,” “5” 
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magnets 290 respectively, to conductor 30; thus, 
energizing the said magnets and causing the code 
designating perforations representing the nu 
meral '1' to be punched in the second transverse 
row of the telegraphic tape 200, as indicated in 
Fig. 9. 
After the said punching operation is completed, 

during this second punch cycle, can controlled 
contacts C2 are closed and are effective to cause 
energization of the escape magnet 40, and cause 
the next, or second, column of the card to be 
fed to the sensing brushes, by means of a circuit 
completed from conductor 300 through contacts 
35, conductor 303, normally closed contacts R5a 
and Rf6a, said cam contacts C2 to escape magnet 
40 and conductor 30. 

It is recalled, upon energization of the escape 
magnet 40 and operation of the described escape 
ment mechanism of the sensing unit, that the 
floating cam contacts 49 are opened, until the 
next column of the card is presented to the sens 
ing brushes. Opening of contacts 49 causes the 
translating relay R and control relays R and 

contacts c2 76 R4 to be deemergized. 
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Upon closure of the said floating cam contacts 

another punch cycle (third) is initiated due to 
the completion of the previously traced circuit to 
the punch clutch magnet 280 through the con 
tacts 35, 49 and C. 
cuit is completed from conductor 300 through 
contacts 35 and 49, contact roll 9, brush 2 
sensing the '2' perforation, coils of translating 
relay R2 and control relays R3 and R4 to con 
ductor 30, thus energizing the said relays. 

Since the said second column of the record 
card C has numerical data punched therein, 
namely, the numeral '2' as assumed in the pres 
ent example, it is not necessary to punch again 
the “figures' key code designation in the tape 
preceding the actual code designation for the said 
numeral '2.' As mentioned hereinabove, when 
ever, a group of data designations, representing 
all numerical or all alphabetical data, are ar 
ranged in successive columns on a record card, 
it is only necessary to provide One key code desig 
nation preceding each group of numerical or 
alphabetical data designations on the telegraphic 
tape. Thus, in the chosen example, the first 
three columns of data on the record card are 
numerical, therefore, in converting and punching 
this data on the telegraphic tape, it is merely 
necessary to provide a single key code designa 
tion, namely, the "figures' key preceding the 
three transverse rows of perforations in the tape 
representing the numerical data Sensed in the 
said three successive columns on the card. 
This is accomplished in the circuit diagram by 

maintaining the control relay R8 energized at 
all times during the sensing of a similar group 
of data designations. The holding circuit for 
relay Rf8 is maintained through contacts R.8b 
until relay R5 is energized to open the said con 
tacts R5c in the previously traced holding cir 
cuit. As mentioned previously, contacts Rf8a. 
are held open, under these conditions, to prevent 
energization of relay R6 and in turn R9, thus 
maintaining the R. 9a-R 9e contacts in their 
normal indicated positions, whereby the tape 
punch magnets 290 are connected directly to the 
differently connected groups of contacts of the 
translating relays. 
Thus, upon closure of the cam controlled con 

tacts C5, during the third punch cycle, the fol 
lowing punch magnet circuits are established: 
from conductor 300 through the said cam con 
tacts C5, conductor 305, contacts R2b, normally 
closed contacts ROd, RRf and contacts R2c, nor 
mally closed contacts RXe and contacts R2d, con 
ductors 3, 32 and 35, respectively, conduc 
tors 306, 307 and 30 respectively, normally 
closed contacts R. 9a, R.9b, and R9e, respec 
tively, and the “1,” “2,' and '5' punch magnets 
290, respectively, to conductor 30; thus, energiz 
ing the said magnets and causing the code desig 
nating perforations representing the numeral 
'2' to be punched in the third transverse row 
of the telegraphic tape 200, as indicated in Fig. 9. 

After the said punching operation is completed, 
during this third punch cycle, the cam controlled 
contacts C2 are closed and are effective to cause 
energization of the escape magnet 40, as previ 
ously described, to present the next or third col 
umn of the card to the sensing brushes. 
Upon closure of the floating cam contacts 49 

and cam contacts C, the punch clutch magnet 
280 is energized to initiate a fourth punch cycle 
as described hereinabove; also, as described, a 
circuit is completed to the brush f2 sensing the 
'3' perforation to effect energization of the 

At the same time, a cir 
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translating relay R3 and control relays RS and 
R4. 
Upon closure of the can contacts C5, a circuit 

is completed through the normally closed con 
tacts ROe, R.R.g., RXg and contacts R3b to con 
tacts R. 9a and the '1' punch magnet 290 just 
as previously traced, to energize the said magnet 
to cause the code designation representing the 
numeral '3' to be punched in the fourth row of 
the telegraphic tape 200, as indicated in Fig. 9. 
Whereupon, the escape magnet 40 is energized, 
upon closure of can contacts C2, to present the 
next, or fourth, column of the card to the sensing 
brushes. 

Alphabetical data.-It is remembered in the 
chosen example, that the fourth column in the 
record card is perforated to represent the alpha 
betical character "J.' Since the preceding col 
lumn contained numerical data, it is necessary to 
cause the machine to automatically punch the 
"letters' key before the code designation for “J” 
is punched in the telegraphic tape. 
Upon closure of the cam contacts 49 and C, 

the punch clutch magnet 280 is energized to ini 
tiate a fifth punch cycle, and also upon closure 
of can contacts 49 and C, circuits are com 
pleted from conductor 300 through contacts 35 
and f49 to the contact roll 9, brushes 2 sensing 
the 'X' and '1' perforations, translating relays 
RX and R, and control relays R if and R3, 
respectively, and control relay Rf4 to conductor 
30, thus energizing the said translating and 
control relays. 
A circuit is now completed from conductor 300 

through contacts 35, conductor 302, contacts 
Ra, transferred contacts R. 3b, normally closed 
contacts Ra, coil of relay R5 to conductor 
30, thus energizing the said relay. Opening of 
contacts R.f5a insures an open circuit to the 
escape magnet 40, when cam contacts C2 are 
closed during this fifth punch cycle; contacts 
R 5c open the described holding circuit for relay 
R8, dropping out this relay; contacts R. 5d close 
to cause relay R9 to be energized and effect 
transferring of the contacts R. 9a-R 9e, and 
Opening of the contacts R.9f. Opening of con 
tacts R b prevents the energization of relay 
R6 during this cycle, or any cycle relating to 
Sensing and punching of alphabetical data. 
Thus, upon closure of can contacts C5, con 

ductors 300 and 30 are connected to all the 
punch magnets 290, by means of the transferred 
contacts R. 9a-R 9e, and normally closed con 
tacts Rf6e, causing the said magnets to be ener 
gized and punch the key code designation for al 
phabetical characters in the fifth transverse row 
in the telegraphic tape 200, as indicated in Fig. 9, 
namely, the "letters' key code or designation. 
After the punching of the “letters' key designa 

tion, can contacts C3 are closed to complete a 
circuit from conductor 300 through contacts 35, 
conductor 302, said cam contacts C3, closed con 
tacts R5b, coil of relay R 7, normally closed 
contacts R 6tb and R2Oa to conductor 30, thus 
energizing the said relay. A holding circuit for 
this relay is established immediately through its 
related contacts Rf7b connected directly to con 
ductor 302, which holding circuit is maintained 
until the said contacts R.6b are opened. 
Opening of contacts RTa causes relay R 5 to 

be deenergized, the contacts R. 5d of which cause . 
relay R 9 to be deemergized, thus restoring the 
contacts R. 9a-R 9f to their normal positions. 
It is seen from the described connections, that 
relay R 5 cannot be energized again, during sub 
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sequent Sensing operations, until numerical data 
is sensed in the card to cause the energization of relay R? 6. 

It was mentioned, that, since contacts Risa 
are open at the time the can contacts C2 close in 
this fifth punch cycle, card feeding operations are 
suppressed during this said cycle. Upon closure 
of cam contacts C, at the end of the fifth cycle, 
the punch clutch magnet 280 is energized to ini 
tiate the sixth punch cycle. Since can contacts 
49 were not operated during the said fifth cycle, 

the translating relays RX and R, and control 
relays R., R3, and R4 are constantly ener 
gized. 
During this sixth cycle, upon closure of cam 

contacts C5, the sensed alphabetical data is 
translated and converted into the telegraphic 
code, and punched in the tape accordingly, by 
means of the following circuits: from conductor 
300 to the said cam contacts C5, conductor 305, 
closed contacts Rib and Ric, normally closed 
RRe contacts, transferred contacts RXd and 
closed Rff contacts, conductors 3 fl, 32 and 34, 
respectively, conductors 306, 307 and 309, respec 
tively, normally closed contacts R? 9a, R.9b and 
R. 9d, respectively, the “1,” “2’ and '4' punch 
magnets 290, respectively to conductor 30; thus, 
energizing the said punch magnets and causing 
the code designating perforations representing 
the alphabetical character 'J' to be punched in 
the sixth transverse row of the telegraphic tape 
200, as indicated in Fig. 9. - 
Now, upon completion of the described punch 

ing operation, can contacts C2 are closed, and 
are effective to complete a circuit through the 
escape magnet 40 (contacts R. 5a and R 6a being 
closed at this time) to cause the next column of 
the card to be presented to the sensing brushes. 
During the said card feeding operation, the float 
ing cam contacts are opened to deenergize the 
said translating relays RX and Rf and control 
relays R I, R13 and R4. At the end of the 
sixth punch cycle, cam contacts C are closed, 
and upon closure of the floating can contacts 
f49, the punch clutch magnet 280 is energized to 
initiate the seventh punch cycle; also at the 
same time, the brushes 2 sense the 'X' and “6” 
perforations. representing the alphabetical data 
'0' in the fifth column of the record card, to 
cause energization of the translating relays RX 
and R6, and the control relays R I, R. 3 and 
Rf4. Since relay RT is still energized, the con 
tacts Ra and R3b cannot establish a circuit 
to relay R5 during this cycle, consequently, relay 
R9 remains deenergized at this time, thereby 
maintaining the direct connections of the punch 
magnets 280 to the contacts of the translating 
relays through the normally closed contacts 
R. 9a-R, 9e. 
Upon closure of cam contacts C5, during the 
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... the sixth and seventh columns of the record card, 
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seventh punch cycle, circuits are completed from 
conductor 300 through the said cam contacts C5, 
conductor 305, transferred contacts RX and 
closed contacts R.6f, normally closed contacts 
RRk and closed contacts R6e, conductors 34 and 
35, respectively, conductors 309 and 30, respec 
tively, normally closed contacts Rf 9d and R? 9e, 
respectively, and the '4' and '5' punch magnets 
290, respectively, to conductor 30; thus, energiz 
ing the said punch magnets and causing the code 
designating perforations representing the letter 
"O' to be punched in the seventh row of the tele 
graphic tape 200, as indicated in Fig. 9. 

Similarly, upon Sensing the data designating 
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the corresponding code designating perforations 
representing the said 'H' and 'N' characters are 
punched in the eighth and ninth rows, respec 
tively, of the telegraphic tape 200, as indicated in 
Fig. 9. 
It should be mentioned in conjunction with 

the sensing of alphabetical data in the record 
card that, upon energization of any one of the 
relays R1-R9, a circuit is completed from con 
ductor 300 to one of the contacts Ra-R9a and 
coil of relay R2 to conductor 30, thus energiz 
ing the said relay and causing the contacts R2a 
R2e to be opened. Opening of the said contacts 
prevents back circuits when the R.R., RX, and RO 
are operated in combination with the said relays 
R-R-9. 
Blank columns.--To continue with the chosen 

example, it is remembered that the eighth col 
unn of the record card is a blank column, and 
the description to follow applies to any blank 
columns detected on the card so that repetition 
thereof, is not necessary. Upon feeding or ad 
vancing the blank eighth column to the sensing 
brushes, and upon closure of the floating cam con 
tacts 49, no circuits can be completed to the 
translating and control relays, however, the cir 
cuit to the punch clutch magnet 280 is completed 
to initiate another (the tenth) punch cycle, as 
previously described. 
Since contacts R. 4a remain closed during this 

tenth punch cycle, a circuit is completed as fol 
lows, upon closure of cam contacts C5, from con 
ductor 300 through said cam contacts C5, said 
contacts R4a, Cam controlled contacts CRC5, 
the '3' punch magnet 290 to conductor 30. The 
Said punch magnet causes a single perforation to 
be punched, in the '3' position, in the tele 
graphic tape 200, in the tenth row, as indicated 
in Fig. 9, and represents a "space" signal or designation. 
This space signal or designation is punched in 

the telegraphic tape each time a blank column in 
the record card is detected. It is to be noted, 
that the control circuits required for effecting the 
punching of the space signal, in the tape, do not 
disturb the previously conditioned circuits to re 
lays R or Rf8. For example, in the preceding 
punch cycle (the ninth), the holding circuit to 
relay RT was maintained through contacts RTb 
and R 6b, to prevent the energization of relay 
Rl5. This holding circuit for relay RT is not 
disturbed, therefore, it is not necessary to cause 
a key code designation to be punched in the tape, 
if the data in the next column is alphabetical 
data. Similarly, had the holding circuit for re 
lay Rf8 been established immediately prior to the 
detection of the blank column, this holding cir 
cuit for relay R8 would remain undisturbed so 
that relay R6 could not be energized, upon the 
sensing of a numerical designation, therefore, it 
Would not be necessary to cause a numerical key 
code designation to be punched in the tape, if 
the data in the next column were numerical. 

In the example set forth, the next five columns, 
in the card, following the blank column are the 
alphabetical data "JONES,” and as mentioned, 
the last data designations punched in the tele. 
graphic tape prior to the "space' signal were al 
phabetical, therefore a key code designation is 
not required to precede the code designations rep 
resenting "JONES." In view of the detailed de 
scription just set forth regarding the sensing and 
punching of numerical and alphabetical data, it 
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is believed that further description for the 
punching of the remaining data designations in 
dicated in Fig. 9, is not necessary. 
Carriage return and line feed signals.-Assume 

now, upon completion of sensing the eighteenth 
column of the card representing the numeral '7,' 
and upon energization of the escape magnet 40, 
that the card carriage, by means of a skip bar, is 
advanced to the last column position to effect 
closure of the last column contacts 45. A cir 
cuit is then completed from conductor 300 
through conductor 305 to the said contacts 45, 
to the eject magnet 79 and conductor 30, thus 
energizing the said magnet. As described here 
inabove, during the ejecting operation, the auto 
start contacts 84 are closed, whereupon the cir 
cuit just traced to the last column contacts 45 
is extended through the said contacts 84, the trip 
magnet 32 and brush magnet contacts 95 to con 
ductor 30, thus energizing the said trip magnet. 

It is recalled, that energization of the trip mag 
net 32 also causes the latch contacts 35 to be 
opened and contacts 36 to be closed. A circuit 
is now established through the closed contacts 36 
to the drive motor 22, of the sensing unit, to 
cause the reciprocable card carriage to be returned 
to pick up a new card from the magazine and 
present its first column to the card sensing po 
sition. It is noted that the normally energized 
brush magnet 92 is deenergized during this card 
ejecting and feeding operation, due to the open 
ing of the latch contacts 35. It is noted, too, 
since the floating cam contains 49 are held open, 
during the mentioned skip operation and also 
during the card ejecting and feeding operation, 
that the punch clutch-magnet 280 remains de 
energized, until a special control operation is 
initiated. The said latch contacts 35 and 36 and 
the floating cam contacts 49 are restored to the 
normal positions, shown in the circuit diagram, 
when the first column of the new card is pre 
sented to the sensing brushes. 
Upon returning of the card carriage, the cam 

contacts CRC are closed to complete the foll 
lowing circuit to the punch clutch magnet to 
initiate another punch cycle: conductor 300, 
closed latch contacts 36, said contacts CRC, the 
punch clutch magnet 280 and cam contacts C to 
conductor 30. Cam contacts CRC3 are also 
closed at this time so that, upon closure of can 
contacts C5, a circuit is completed from conduc 
tor 300 through the said contacts C5 and CRC3 
to the '4' punch magnet 290, thus causing the 
“carriage return' signal or code designation to 
be punched in the tape 200, as indicated in 
Fig. 9. 
The timing and speed of operation of the Sens 

ing unit and punch unit is such that the punch 
unit is capable of completing at least two punch 
cycles during the time required for returning the 
card carriage to pick up a new card from the 
magazine. 
accordingly in Fig. 18. Thus, during the first 
half of the card carriage return cycle or opera 
tion, the punch unit completes the described 
cycle during which the carriage return signal is 
recorded. During the second half of the Card 
carriage return cycle, cam contacts CRC2 are 
closed to energize the punch clutch magnet 280 
to initiate another punch cycle, during which 
cycle, cam contacts CRC4 are closed as well as 
cam contacts C5 to permit the following circuit 
to be established: conductor 300, said can con 
tacts C5 to the '2' punch magnet 290 and Con 
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ductor 30, thus causing the "line feed" signal to 
be punched in the tape 200, as indicated in Fig. 9. 

It is to be noted, that cam contacts CRC5 are 
opened at the start of the card carriage return 
cycle and remain so during most of the cycle, so 
that a false circuit cannot be completed through 
the contacts R4a which are closed during this 
said cycle. It is also to be noted, that either 
relay RS, or R? 6 which might be energized, at 
the time the card carriage is returned, is deener 
gized during the card carriage return cycle due to 
the opening of the latch contacts 35 at this time. 
Thus, it is always necessary to record the "let 
ters' or "figures' key code each time the first 
column of the new card, containing alphabetical 
or numerical data, respectively, is sensed. 

'R,' 'X' and '0' designations.-Provision is 
also made in the present invention to record in 
the telegraphic tape 200 corresponding code des 
ignating perforations whenever the “R,' 'X,” 
or '0' perforations are sensed and are not en 
ployed in any alphabetical combination. It is 
Well known in the statistical machine art, that 
the 'R' and 'X' perforations are used separate 
ly and individually for functional control pur 
poses in statistical machines. Thus, it might be 
desired to employ the present telegraphic tape 
for controlling the reproduction of punched rec 
ord cards as well as control the operations of 
printing telegraph devices. In such cases, re 
cording of the said 'R' 'and 'X' holes must be 
provided for. It is proposed to use the “figures' 
and 'K' designating perforations in the tele 
graphic tape for representing the presence of an 
'R' perforation in the card, and the “figures' 
and 'G' designating perforations for represent 
ing an "X' perforation. The '0' perforation in 
the record card when not used in combination 
represents the numeral zero. 
Upon sensing an 'R' perforation in any column 

in the card, the translating relay RR and con 
trol relays RO and R4 are energized as described 
in detail hereinabove. The tape punch clutch 
magnet 280 also is energized at the same time 
aS previously described. Assuming that the last 
Signal punched in the tape was numerical, the 
"1,' '2,' '3' and '4' punch magnets 290 would 
be energized immediately (upon closure of the 
can contacts C5) to record the 'K' perforations 
in the tape, by means of the following circuits: 
conductor 300, cam contacts C5, conductor 305, 
contacts RRa., R.Rb, RRc and RRd, contacts 
R2a, R2 b, R2 fic, R2 d, respectively, conduc 
tors 3, 32, 33, and 34, respectively, conduc 
tors 306, 307, 308 and 309, respectively, contacts 
R9a, R9b, R9c, and R. 9d, respectively, the 
'1,' '2,' '3,' and '4' punch magnets 290, respec 
tively, and conductor 30?. However, had the last 
Signal punched in the tape been alphabetical, 
the usual "figures' key code would necessarily 
have to be punched before the 'K' code designa 
tions. This is accomplished by establishing the 
following Supervisory circuit due to the closure 
of contacts R0a: conductor 300, latch contacts 
35, conductor 302, said contacts R. Oa, normally 
closed contacts R3a, contacts R. 8a and relay 
R6 to conductor 30?. It is recalled that ener 
gization of relay R? 6 causes relay R? 9 to be en 
ergized for a single punch cycle, and is then de 
energized due to the opening of the said contacts 
Rf8a. Thus, the transferred contacts R. 9a-R 9e 
Connect the desired punch magnets 290 directly 
to the can contacts C5, so that upon closure of 
the latter, the "figures' key code designations 
are recorded in the tape 200 prior to the “K” 
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code designations. In view of the detailed de 
scription hereinabove, it is deemed unnecessary 
to trace again the control circuits causing the 
"K" code designations to be automatically per 
forated in the said tape during the said following purch cycle. 
The procedure for perforating the 'G' code 

designations in the tape, upon sensing an 'X' 
perforation in the card is similar to that for the 
'R' perforation in the card. Relays RX and 
R. are energized instead of relays RR and R. O. 
Contacts Rifa exercise the same supervisory con 
trol operations as contacts Rita. And the RXa, 
RXb, and RXc contacts cause the energization of 
the '2' '4' and '5' punch magnets 290, during 
the punch cycle, precisely as outlined before, to 
record the 'G' code designations in the tele 
graphic tape. 
Under certain circumstances, in printing tele 

graph practice, it is desirable to have the paper 
carriage tabulate under control of a "figures' G 
signal. To accommodate such practices, provi 
sion is made to restore relay RT or Rf8 to the 
normal deemergized condition, depending upon 
which relay was energized, whenever the “figures' 
G signal is recorded. Due to this operation, it is 
necessary, before the next character is recorded 
in the telegraphic tape, to condition the described 
supervisory circuits so that a "letters' or “figures' 
key code is recorded prior to the character des 
ignations. This provision is as follows: Contacts 
Ric establish an additional circuit, upon closure 
of cam contacts C5, from conductor 300 to the 
said cam contacts C5, normally closed contacts 
R9f, said contacts Ric, normally closed contacts 
ROc, R2c, R3e and relay R20 to conductor 
30, thus energizing the said relay. A holding 
circuit for relay R20 is established immediately 
through the contacts R2Ob and cam contacts C6. 
This holding circuit is maintained until near the 
end of the punch cycle, when the said cam con 
tacts C6 are opened, as indicated in Fig. 18. The 
contacts R.20a, which are connected in parallel 
with cam contacts C4, are held open at the time, 
in the punch cycle, cam contacts. C4 are opened, 
and since both contacts R.20a and C4 form part 
of the holding circuit for relay R.T. or Rf8, the 
latter is deemergized at this time in the cycle. 
With both relays R 7 and R8 deenergized, when 
the next column in the card is read, it will be 
necessary to operate the punch unit, as described 
hereinabove, to record a “letters' or "figures' 
key code before the sensed data can be recorded, 

In Order to prevent relay R20 from being ener 
gized, during a preliminary punch cycle, when 
ever the “letters' or "figures' key code is recorded, 
normally closed contacts R9f are provided in 
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the pick-up circuit, so that whenever relay R9 
is energized, the described pick-up circuit to relay 
R20 is opened. During any character punch 
cycle, except one controlled by a single "X" per 
foration, one or more of the control relays R 0, 
R2, R3 will be energized and the pickup circuit 
of relay R20 will accordingly be held open by 
contacts Rec, R2c or Re. 
. Upon sensing a '0' perforation, the translating 
relay R0 and control relays R2 and R4 are 
effective, as previously described, to control the 
magnets of the punch unit to record the code 
designations for the numeral zero, namely the 
'2,' '3' and '5' punch magnets. The "figures' 

13 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a single modifica 
tion, it will be understood that various Omissions 
and substitutions and changes in the form and 
details of the device illustrated and in itS Opera 
tion may be made by those skilled in the art, 
without departing from the spirit of the inven 
tion. It is the intention, therefore, to be limited 
only as indicated by the scope of the following 
claims. 
What is claimed is: 
1. Apparatus for perforating a tape in tele 

graphic code controlled by statistical records hav 
ing columns of alphabetical and numerical data 
indiscriminately recorded thereon in statistical 
code, comprising means for feeding individual 
records, means for sensing the columns of coded 
data on a record, selectively controlled means for 
automatically determining whether the sensed 
data in each column is of the alphabetical or 
numerical group, a plurality of punch elements, 
supervisory means controlled by the said deter 
mining means for rendering certain code com 
binations of the punch elements effective for per 
forating key code designations in the telegraphic 
tape identifying the sensed data as alphabetical 
or numerical, and selectively controlled means 
called into action under control of the said su 
pervisory means for translating the sensed data 
into telegraphic code and selectively rendering 
code combinations of punch elements effective 
for perforating character designations in the said 
tape in accordance with the sensed data. 

2. The invention Set forth in claim 1 wherein 
step by step feeding means are provided for pre 
senting the successive columns of data on a record 
to the sensing means, and means under control 
of the said supervisory means for permitting the 
said feeding means to be rendered Operative. 

3. The invention set forth in claim 1 wherein 
step by step feeding means are provided for pre 
senting the successive columns of data on a record 
to the sensing means, and means rendered effec 
tive, under control of the said supervisory means, 
for suppressing operation of the feeding means 
whenever the key code designations are recorded 
in the tape and until the recording of the subse 
quent character designation is effected. '. 

4. The invention set, forth in claim 1 wherein 
control magnets are provided for the related 
punch elements, and the said translating means 
comprise a plurality of selectively controlled re 
lays, each relay having a group of control con 
tacts connected in cascade relation for selectively 
controlling the energization of code combinations 
of the said control magnets, thereby rendering 
the related punch elements effective to record the said designations. 

5. The invention set forth in claim 1, wherein the determining and translating means comprise 

85 

groups of individual relay means for controlling 
the operations of the said supervisory means and 
punch elements, respectively. 

6. The invention set forth in claim 1 wherein 
cyclically operable punch elements are provided, 
start-stop control means for rendering the punch 
elements operative for one cycle, and control 
means for influencing the said start-stop control 

70 

key codeis punched in the tape preceding the zero 
code designating perforations, if the preceding 
character happened to be alphabetical, precisely 
as described for the "R" and 'X' designations. 75 

means each time the said key code or character 
designations are to be recorded in the tape and 
thereby rendering the punch elements Operative. 

... The invention set forth in claim 1 wherein cyclically operable punch elements are provided, 
start-stop control means for rendering the punch 

  



14. 
elements operative for one cycle, and control 
means for influencing the said start-stop control 
means successively for causing the punch ele 
ments to be operative for two successive cycles, 
the said supervisory means being effective for 
causing the key code designations to be recorded 
during the first cycle and the said translating 
means being effective for causing the character 
designations to be recorded during the second 
cycle. 

8. The invention set forth in claim 1 wherein 
additional control means are provided for auto 
matically causing the punch elements to record 
a special designation upon the detection of a 
blank column. On a record. 

9. The invention set forth in claim i wherein 
additional control means are provided for auto 
matically causing the punch elements to record 
a 'space' code designation upon the detection of 
a blank Column on a record. 

10. The invention set forth in claim 1 wherein 
step by step feeding means are provided for pre 
senting the successive Columns on a record to the 
sensing means, and additional control means for 
automatically causing the punch elements to 
record a "space' code designation upon the de 
tection of a blank column. On a record and ren 
dering the said feeding means operative for pre 
senting the next column to the sensing means. 

11. The invention set forth in claim 1, wherein 
additional means are provided, under control of 
the feeding means, for automatically causing the 
punch elements to record a "carriage return' 
designation followed by a "line feed' designation 
upon the Sensing of the last effective column in 
a record. 

12. The invention set forth in claim 1, wherein 
additional means are provided for automatically 
causing the punch elements to record a "carriage 
return' designation followed by a “line feed' 
designation upon the Sensing of the last effective 
column in a record, and other means for condi 
tioning the said Supervisory means whereby a 
key code designation must necessarily be record 
ed upon the sensing of the first column of the 
next record. 

13. The invention set forth in claim 1 wherein 
the said feeding means includes a reciprocable 
card carriage, means for feeding the carriage in 
one direction to present the columns of data to 
the said sensing means, and means for returning 
the carriage into position to be moved by the 
said last mentioned means; and additional 
means, under control of the said returning 
means, for automatically controlling the punch 
elements for recording a 'carriage return' desig 
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nation followed by a "line feed' designation dur 
ing the carriage return movement. 

14. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records 
having columns of alphabetical and numerical 
data indiscriminately recorded thereon in sta 
tistical code, comprising means for sensing suc 
cessively the columns of COded data. On a record, 
a plurality of translating and control relays con 
trolled selectively by the Sensing means in ac 
cordance with the sensed data, a plurality of 
punch elements and related control magnets 
therefor, means Selectively controlled by the 
translating relays for controlling the energiza 
tion of certain combinations of the said magnets 
for rendering the related punch elements effec 
tive for perforating character designations in the 
tape, in telegraphic code, in accordance with the 
sensed data, and means controlled by the Said 
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control relays for automatically causing certain 
other combinations of said magnets to be ener 
gized for rendering the related punch elements 
effective for perforating key code designations 
between two character designations in the said 
tape, whenever alphabetical and numerical data 
are sensed in successive columns, or vice versa. 

i5. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing columns of alphabetical and numerical data 
indiscriminately recorded thereon in statistical 
code, comprising means for sensing the columns 
of coded data. On a record, means for translating 
the sensed data in each Column on the record 
into a telegraphic combinational code, means con 
trolled by the sensing means for selectively con 
trolling the translating means in accordance with 
the data sensed, a plurality of punch elements 
and related control means therefor, means selec 
tively controlled by the translating means for 
controlling certain of the said control means for 
rendering the related punch elements effective for 
perforating character designations in the tape, in 
telegraphic code, in accordance with the sensed 
data, and additional means, under control of the 
sensing means, for automatically controlling dif 
ferent other ones of the said control means for 
rendering the related punch elements effective 
for perforating key code designations between two 
character designations in the tape, whenever 
alphabetical and numerical data are sensed in 
successive columns, or vice versa. 

16. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing data recorded thereon in statistical code, 
comprising means for Sensing the coded data on 
a record, means for translating the sensed data 
on the record into a telegraphic combinational 
code, a plurality of punch elements and related 
control means therefor, means controlled by the 
translating means for controlling certain of the 
said control means for rendering the related 
punch elements effective for perforating desig 
nations in the tape, in telegraphic code, in ac 
cordance with the sensed data, and additional 
means, under control of the sensing means, for 
automatically controlling different other ones of 
the said control means for rendering the related 
punch elements effective for perforating key code 
designations in the tape for identifying the said 
data designation. 

17. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing data recorded thereon in statistical code, 
Comprising means for sensing the coded data on 
a record, means for translating the sensed data 
on the record into a telegraphic code, a plurality 
of punch elements and related control means 
therefor, means controlled by the translating 
means for controlling certain combinations of the 
said control means for rendering the related 
punch elements effective for perforating designa 
tions in the tape, in telegraphic code, in accord 
ance with the sensed data, additional normally 
ineffective means for controlling other combina 
tions of the said control means for rendering 
the punch elements effective for perforating key 
code designations in the tape, and means under 
control of the sensing means for rendering the 
Said additional means automatically effective for 
causing the key code designations to be perforated 
in the tape for identifying the said data desig 
nations. 

18. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hay. 
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ing columns of alphabetical and numerical data 
indiscriminately recorded thereon in statistical 
code, comprising means for sensing the columns , 
of coded data on a record, means for translating 
the sensed data in each column on the record into 
a telegraphic code, a plurality of punch elements 
and related control means therefor, means con 
trolled by the translating means for controlling 
certain combinations of the said control means 
for rendering the related punch elements effective 
for perforating character designations in the tape, 
in telegraphic code, in accordance with the sensed 
data, additional normally ineffective means for 
controlling other combinations of the said control 
means for rendering the related punch elements 
effective for perforating key code designations in 
the tape, whereby the character designations are 
properly identified as to alphabetical or numeri-r 
cal data, and means under control of the sensing 
means for rendering the said additional means 
automatically effective for causing the proper key 
code designations to be perforated in the tape 
preceding the data designations to be identified, 

... whenever alphabetical and numerical data are 
sensed in successive columns, or vice versa. 

19. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing columns of alphabetical and numerical data 
indiscriminately recorded thereon in statistical 
code, comprising means for sensing the columns 
of coded data on a record, means for translating 
the sensed data in each column on the record 
into a telegraphic code, a plurality of punch ele 
ments, control means controlled by the translat 
ing means for controlling the operations of cer 
tain combinations of the punch elements and 
rendering the latter effective for perforating 
character designations in the tape, in telegraphic 
code, in accordance with the sensed data, addi 
tional control means for controlling the opera 
tions of other combinations of the punch ele 
ments and rendering then effective for perforat 
ing key code designations in the tape, whereby 
the character designations are properly identified 
as to alphabetical or numerical data, and super 
visory means, under control of the sensing means, 
for automatically rendering the first mentioned 
control means ineffective and the said additional 
control means effective whenever a change from 
alphabetical to numerical data is sensed in suc 
cessive columns, Orvice versa. 

20. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing columns of alphabetical and numerical data 
indiscriminately recorded thereon in statistical 
code, comprising means for sensing the columns 
of coded data on a record, a plurality of punch 
elements, means for translating the sensed data 
in each column on the record into a telegraphic 
code and rendering certain code combinations of 
the punch elements effective for perforating char 
acter designations in the tape, in telegraphic code, 
in accordance with the sensed data, means for de 
termining whether the sensed data in each col 
unn is alphabetical or numerical, and supervisory 
means controlled by the said determining means 
for rendering the said translating means ineffec 
tive, said supervisory means including additional 
means for automatically rendering different other 
code combinations of the punch elements effec 
tive for perforating key code designations in the 

properly identified as to alphabetical or numerical 
data. 

21. Apparatus for perforating a tape in tele 
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tape, whereby the character designations are 
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graphic code controlled by statistical records hav 
ing columns of alphabetical and numerical data 
indiscriminately recorded thereon in statistical 
code, comprising means for sensing a column of 
coded data on a record, a plurality of punch ele 
ments, means capable of translating the said 
sensed data into telegraphic code and rendering 
a certain COde Combination of punch elements 
effective for perforating character designations 
in the tape, in telegraphic code, in accordance 
with the sensed data, means capable of determin 
ing whether the said sensed data is alphabetical 
or numerical, and supervisory means controlled 
immediately by the said determining means for 
rendering a different code combination of the 
punch elements effective for perforating key code 
designations in the tape identifying the sensed 
data as alphabetical or numerical, said super 
visory means including additional means for auto 
natically rendering the said translating means 
effective for causing the character designating 
perforations to be recorded in the tape after the 
recording of the said key code. 

22. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing columns of alphabetical and numerical data 
indiscriminately recorded thereon in statistical 
code, comprising means for sensing the columns . 
of coded data on a record, punch means, selec 
tively controlled means for determining auto 
matically whether the sensed data in each column 
is alphabetical or numerical, means capable of 
translating the said sensed data into telegraphic 
code and rendering the punch means effective for 
recording code combinations of designating per 
forations in the tape in accordance with the 
sensed data, and supervisory means controlled by 
the said determining means for rendering the 
punch means effective to record the data sensed 
in Successive columns in the event the two suc 
cessively sensed columns contain either alpha 
betical or numerical data solely, said supervisory 
means including additional means for rendering 
the punch means ineffective to record immedi 
ately the data sensed in the second column in the 
event the two successively sensed columns con 
tain both alphabetical and numerical data. 

23. Recording apparatus controlled by statis 
tical records having columns of alphabetical and 
numerical data indiscriminately recorded there 
On in statistical code, Comprising means for sens 
ing the columns of coded data on a record, tele 
graphic recording means, selectively controlled 
means for determining automatically whether 
the sensed data in each column is alphabetical 
or numerical, means capable of translating the 
said sensed data into telegraphic code and ren 
dering the telegraphic recording means operative 
in accordance with the sensed data, and super- . 
visory means controlled by the said determining 
means for rendering the said recording means 
operative to record the data sensed in successive 
columns in the event the two successively sensed 
columns contain either alphabetical or numeri 
cal data solely, said supervisory means including 
additional means for rendering the recording 
means ineffective to record immediately the data 
sensed in the second column in the event the two 
successively sensed columns contain both alpha 
betical and numerical data. 

24. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing columns of data recorded thereon in statis 
tical code, comprising means for sensing the coded 
data in the individual columns of a record, feed 
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ing means including a reciprocable record car 
riage for presenting Successive Columns of the 
coded record data to the sensing means, cyclically 
operable punch elements and start-stop control 
means for normally maintaining the said elements 
inoperative, means under control of the said car 
riage for influencing the said start-stop control 
means and rendering the punch elements opera 
tive, for a cycle of operation, each time a new 
column of coded data is presented to the sensing 
means, means controlled by the sensing means for 
translating the sensed coded data in different 
columns of the record into groups of code com 
binations of electrical impulses, said translating 
means comprising a plurality of relay means, 
each of the latter having a group of contacts 
connected in cascade relationship, and means 
controlled by said contacts and responsive to said 
code combinations of impulses for rendering cer 
tain code combinations of punch elements effec 
tive, during each cycle, for perforating the tape 
in telegraphic code in accordance with the sensed 
data. 

25. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing columns of data recorded thereon in statis 
tical code, comprising means for sensing the 
coded data in the individual columns of a record, 
means for presenting successive columns of the 
coded record data to the sensing means, a plu 
rality of reciprocable punch elements and cycli 
cally operable oscillating means therefor, con 
tinuously operating driving means, start-stop 
control means for normally maintaining the driv 
ing and oscillating means disengaged and thereby 
maintain the said elements inoperative, means, 
under control of the presenting means, for influ 
encing the said start-stop control means and ren 
dering the latter effective to cause engagement 
of the said driving and oscillating means and 
render the punch elements operative, for a cycle 
of operation, each time a new column of coded 
data is presented to the Sensing means, means 
controlled by the sensing means for translating 
the Sensed coded data in different columns on the 
record into telegraphic combinational codes, and 
means controlled by the said translating means 
for rendering certain code combinations of punch 
elements effective, during each cycle, for perfo 
rating the tape in telegraphic code in accordance 
with the sensed data. 

26. Apparatus for perforating a tape in tele 
graphic code controlled by statistical records hav 
ing columns of data recorded thereon in statis 
tical code, comprising a group of individual 
means for Sensing the coded data in the individ 
ual columns of a record, means for presenting 
successive columns of the coded record data to 
the Said sensing means, a plurality of reciprocable 
punch elements and cyclically operable oscillating 
means therefor, the number of punch elements 
being less in number than the individual sensing 
means, continuously operating driving means, 
start-stop control means for normally maintain 
ing the driving and oscillating means disengaged 
and thereby maintain the said elements inoper 
ative, means, under control of the presenting 
means, for influencing the said start-stop con 
trol means and rendering the latter effective to 
cause engagement of the said driving and oscil 
lating means and render the punch elements op 
erative, for a cycle of operation, each time a new 
column of coded data is presented to the sensing 
means, and means controlled by the said sensing 
means for rendering certain code combinations 
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of punch elements effective, during each cycle, 
for perforating the tape in telegraphic code in ac 
cordance with the sensed data. 

27. A perforating apparatus controlled by data 
bearing statistical cards comprising punch means 
for recording data designations, a reciprocable 
card carriage, means for feeding the carriage in 
one direction during the recording of the data, 
means for returning the carriage into position to 
be moved by the said last mentioned means, and 
means under control of the said returning means 
for rendering the punch means effective to record 
predetermined functional indicating designations 
during the carriage return movement, 

28. A perforating apparatus controlled by data 
bearing statistical cards comprising punch means 
for recording data designations, a reciprocable 
card carriage, means for feeding the carriage in 
one direction during the recording of the data, 
means for returning the carriage into position to 
be moved by the said last mentioned means, and 
means under control of the said returning means 
for rendering the punch means effective to record 
a "carriage return' designation followed by a 
"line feed' designation during the carriage re 
turn movement. 

29. A perforating apparatus controlled by sta 
tistical records bearing columns of data and com 
prising a plurality of punch elements, means for 
sensing the columns of data, means controlled by 
the latter for rendering certain combinations of 
the punch elements effective to record data desig 
nations in accordance with the sensed data, addi 
tional means for detecting a blank column of the 
record, and means under control of the detecting 
means for rendering a different combination of 
punch elements effective to record by positive 
marking a particular designation upon the detec 
tion of a blank column. 

30. A perforating apparatus controlled by sta 
tistical records bearing columns of data compris 
ing punch means, means for sensing the columns 
of data, means controlled by the latter for ren 
dering the punch means effective to record data 
designations in accordance with the sensed data, 
additional means for detecting a blank column of 
the record, and means under control of the de 
tecting means for rendering the punch means ef 
fective to record a "space' designation upon the 
detection of a blank column. 

31. In an apparatus controlled by records hav 
ing two different types of characters, such as 
numerical and alphabetical, represented thereon 
by positioned code points which are distinctive 
ly positioned for each character; record reading 
means including means to sense the code repre 
Sentations of the characters Successively; means 
including a group of code elements operable 
singly and in various combinations to manifest 
code signals; translating means controlled by 
said reading means selectively to operate said 
code elements, to manifest code signals of a sec 
Ond code in which each of certain signals repre 
Senting different characters of one of said types 
also represents a single character of the other 
type; supervisory means controlled by said sens 
ing means and differently responsive to the 
record code representations of the two different 
types of characters; designating means controlled 
by said Supervisory means to operate said COde 
elements to manifest either of two different key 
signals designating, respectively, the two differ. 
ent types of characters; and disabling means con 
ditioned by said designating means to prevent a 
Second operation of the latter to operate said code 
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elements to manifest the same key signal twice 
in succession. 

32. In an apparatus controlled by records hav 
ing two different types of characters, such as nu 
merical and alphabetical, represented thereon by 
positioned code points which are distinctively po 
sitioned for each character; cyclically operating 
record reading means including means to sense 
the code representations of the characters succes 
sively; means including a group of code elements 
operable singly and in various combinations to 
manifest code signals; cyclically operating trans 
lating means controlled by said reading means 
selectively to operate said code elements, to 
manifest code signals of a second code in which 
each of certain signals representing different 
characters of one of said types also represents 
a single character of the other type; supervisory 
means controlled by said sensing means and dif 
ferently responsive to the record code representa 

O 

5 

1.7 
tioned by said designating means to prevent a 
Second Operation of the latter to operate said 
code elements to manifest the same key signal 
twice in succession; and restoring means asso 
ciated with said translating means so as to be 
responsive to the sensing on the record of a code 
representation of a particular character, said re 
Storing means being adapted to restore to nor 
mal condition said disabling means. 

34. In an apparatus controlled by records hav 
ing characters of both letters and figures type 
represented thereon by positioned code points, 
which are distinctively positioned for each char 
acter, the figures’characters being represented by 
single code points and the letters characters be 
ing represented by combinations of a plurality 
of Code points; record reading means includ 
ing means to sense the code representations of 

20 
tions of the two different types of characters; 
designating means controlled by said Supervisory 
means to operate said code elements to manifest 
either of two different key signals designating, 
respectively, the two different types of charac 
ters; disabling means conditioned by said desig 
nating means to prevent a second operation of 
the latter to operate said code elements to mani 
fest the same key signal twice in succession, and 
means to delay the operation of said translating 
means by one cycle each time said designating 
means is operated. 

33. In an apparatus controlled by records hav 
ing two different types of characters, such as nu 
merical and alphabetical, represented thereon by 
positioned code points which are distinctively po 
sitioned for each character; record reading 
means including means to sense the code repre 
Sentations of the characters successively; means 
including a group of code elements operable 
singly and in various combinations to manifest 
code signals; translating means controlled by 
said reading means selectively to operate said 
code elements, to manifest code signals of a sec 
ond code in which each of certain signals repre 
senting different characters of one of said types 
also represents a single character of the other 
type; supervisory means controlled by said sens 
ing means and differently responsive to the record 
code representations of the two different types 
of characters; designating means controlled by 
said supervisory means to operate said code ele 
ments to manifest either of two different key 
signals designating, respectively, the two differ 
ent types of characters; disabling means cond 
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the characters successively; means including a 
group of code elements operable singly and in 
various combinations to manifest code signals; 
translating means controlled by said reading 
means selectively to operate said code elements, 
to manifest code signals of a second code in which 
each of certain signals representing different let 
ters characters also represents a single figures 
character; Supervisory means controlled by said 
sensing means and differently responsive to the 
sensing, on the record, of single code points and 
combinations of a plurality of code points, re 
spectively; figures designating means adapted to 
be energized by said supervisory means on sensing 
single code points to Operate said code elements 
to manifest a figures key signal, letters designat 
ing means adapted to be energized by said su 
pervisory means on sensing combinations of a 
plurality of code points to manifest a letters key 
signal; normally inoperative - disabling means, 
one for each of said designating means, each 
disabling means being conditioned by its own 
designating means to prevent a second Operation 
of said code elements to manifest the same key 
signal twice in succession; restoring means Op 
erated by each designating means to restore the 
disabling means pertaining to the other desig 
nating means to normal condition; and add 
tional restoring means associated with said trans 
lating means so as to be responsive to the sensing 
of a single code point in a particular code posi 
tion of the record, said additional restoring means 
being adapted to restore to normal condition the 
disabling means pertaining to said figures desig 
nating means. 
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