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This invention relates generally to record con 
trolled printing apparatus, and more particu 
larly to apparatus of this type which operates to 
print desired character data on a copy sheet 
under the control of code designations represent 
ing such character data and recorded according 
to a predetermined code system in a suitable 
record sheet. Also recorded in the record sheet, 
are code designations representing, respectively, 
different functional operations of the apparatus 
which are necessary for printing the character 
data on the copy sheet. 
An object of the present invention is to pro 

vide record controlled printing apparatus of the 
type referred to which is of improved construc 
tion and arrangement of parts and one which 
may be easily operated by a person with very 
little training and one which operates to print 
accurately the recorded data at a relatively 
rapid rate. 
A further object is to provide record controlled 

printing apparatus which is highly flexible in 
its operation and one wherein coded character 
data recorded in a record sheet may be printed 
on a copy sheet and arranged thereon in differ 
ent preselected ways. 
A further object is to provide an improved 

form of record controlled printing apparatus 
which operates to print in a preselected fashion 
on a copy sheet the character data recorded in 
code in the conventional statistical record card 
used in the well known electrical accounting ma 
chine system. 
A further object is to provide novel apparatus 

of the type referred to, wherein is provided an 
improved timing control means whereby the var 
ious steps in each operating cycle are effected in 
proper sequence and with a minimum of delay. 
A further object is to provide a novel form of 

record controlled apparatus which operates in 
successive cycles to print data on a copy sheet 
under the control of code designations in a rec 
ord sheet and wherein the completion of one 
operating cycle is assured before the next oper 
ating cycle is begun and wherein a novel inter 
locking control is provided which functions, when 
a functional operation of the apparatus that re 
quires a longer than normal time for its com 
pletion is being effected in one operating cycle, 
to prevent the beginning of the next operating 
cycle until such functional operation has been 
completed. 
A further object is to provide in apparatus of 

the type referred to, an improved means for se 
lectively inserting typewritten data in a copy 

5 

1) 
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2 
sheet at predetermined character space positions. 
A further object is to provide record controlled 

printing apparatus which operates under the se 
lective control of code designations recorded in 
tWO different record sheets. 
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 
invention and the best mode, which has been 
contemplated, of applying that principle. 

In the drawings: 
Fig. 1 is a plan view showing one preferred 

embodiment of record controlled printing ap 
paratus constructed in accordance with the pres 
ent invention; 

Fig. 2 is a fragmentary vertical section taken 
along the lines 2-2 of Fig. 1, this section being 
through the record card sensing mechanism; 

Fig. 3 is a fragmentary vertical section taken 
along the lines 3-3 of Fig. 1, and showing the 
card ejecting mechanism at the left-hand end 
of the sensing unit; 

Fig. 4 is a fragmentary vertical section show 
ing the details of the clutch mechanism and the 
related drive motor for effecting the return of 
the card carriage; 

Fig. 5 is a fragmentary detail view showing the 
cut-out control device of the card feeding mech 
anism; 

Fig. 6 is a fragmentary view showing the de 
tails of the card carriage escapement mecha 
nism; 

Fig. 7 is a detail view showing the skip magnet 
and the mechanism controlled thereby; 

Fig. 8 is a fragmentary vertical section taken 
On the lines 8-8 of Fig. 1 and showing the sens 
ing mechanism for a master card and also show 
ing the reading strip for effecting certain control 
operations at selected card column reading po 
sitions, the scale appearing above the reading 
Strip representing the different card column 
reading positions; - 

Fig. 9 shows a fragment of a record card in 
which is recorded all of the code designations of 
a selected 12-position code system used herein 
in explaining the Operation of the illustrative 
embodiment; 

Fig. 10 is a transverse Vertical sectional view 
through the typewriter, the section being taken 
on the section line O-O of Fig. 1; 

Fig. 11 is an enlarged plan sectional view 
showing a portion of the back of the typewriter 
with certain of the parts being omitted and other 
parts broken away so as to illustrate more clearly 

k . . . . 
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the tabulating mechanism for the typewriter car 
riage and certain of the Control devices which 
operate at selected character space positions of 
the carriage; 

Fig. 12 is an enlarged fragmentary vertical 
sectional view taken on the line 2-2 of Fig. 11; 

Fig. 13 is a vertical elevation showing in full 
lines one of the control stops and indicating 
in dash lines the positions of the contact oper 
ating tabs on the other two control stops; 

Fig. 14 is a face view of a detail record card 
showing certain data recorded therein as code 
designations, the data having been selected and 
the code designations thereof arranged for the 
purpose of disclosing the operation of the ap 
paratus according to a typical selected problem; 

Fig. 15 is a face view showing a second detail 
card also having certain data recorded therein as 
code designations and which are also used in 
explaining the operation of the apparatus ac 
cording to the selected problem; 

Fig. 16 is a face view of a master card having 
code designations of data recorded therein for 
the purposes of explaining the operation of the 
apparatus in accordance with the Selected 
problem; 

Fig. 17 is a face view of a copy sheet bearing 
two lines of typewritten data and illustrating the 
manner in which the particular data recorded as 
code designations in the record cards of Figs, 14, 
15, and 16 are printed by the illustrative embodi 
ment, the scale appearing along the bottom edge 
of the copy sheet indicating the location of the 
character space positions of the typewriter with 
relation to the typewritten matter on the copy 
sheet; 

Fig. 18 is a fragmentary view illustrating some 
what diagrammatically the design of a skip bar 
which is used in controlling the operation of 
the record card sensing mechanism when reading 
the coded data on the cards of Figs. 14, 15, and 
6 for the purpose of controlling the printing of 

such data on the copy sheet of Fig. 17; the scale 
appearing beneath the skip bar indicating the 
record column sensing positions of the card car 
riage with relation to the particular configuration 
of the skip bar; 

Figs. 19q to 19f, inclusive, comprise, when ar 
ranged in sequence and in end-to-end relation, 
a complete wiring diagram of the record con 
trolled printing apparatus of the present inven 
tion; 

Fig. 20 shows a face view of a plugboard with 
a predetermined arrangement of plug. connec 
tions thereon in full lines, the plug connections 
shown being for the purpose of effecting the oper 
ation of the illustrative embodiment when typing 
the particular data disclosed in Fig. 17 under the 
control of the record cards shown in Figs. 14, 15, 
and 16. 

General description 

Accoruing to the illustrative embodiment, 
shown generally in Fig. 1, the apparatus of the 
present invention comprises a record sensing unit 
indicated in its entirety by the numeral 20 and 
which functions to sense successively the code 
designation recorded in the record sheet. The 
apparatus of the present invention also comprises 
a suitable printing unit which is shown in Fig. 1 
as a typewriter 200 and will be recognized as 
being of a well known commercial form. A cable 
C connecting the sensing unit 20 and the type 
writer 200 contains necessary circuit wires for 
controlling the operation of the apparatus. 
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4. 
As will appear more fully hereinafter, the illus 

trative embodiment also comprises an electric 
translating means which is conditioned or ad 
justed, in response to the sensing of each code 
designation by the unit 20, to provide an oper 
ating circuit which when closed, effects the print 
ing of the particular character data, or the par 
ticular functional operation, which is represented 
by the sensed code designation. The translating 
means is of the electrical relay type and does 
not appear in Fig. 1 because a detailed structural 
showing of translator relays, associated contacts 
and connecting circuit wires would be of very 
little aid in disclosing the invention. However, 
the elements of the translating means are more 
properly disclosed as a part of the complete cir 
cuit wiring diagram which is shown in Figs. 190 
to 19f inclusive, and will be described in detail 
hereinafter. 
As will be evident from the following de 

scription, the illustrative embodiment is well 
adapted for a wide variety of uses. For example, 
the apparatus may be used to list in a pre 
selected columnar form, statistical data of the 
type recorded in statistical record cards used 
in electrical accounting machine systems. As 
another typical example, the illustrative embodi 
ment is well adapted to automatically type a 
letter, article or similar composition, under the 
control of code designations representing the 
component characters thereof and which have 
been previously recorded in record cards of the 
type mentioned. Other uses of the invention will 
be apparent from the following description. 

The control record 

As explained herein above, the operation of the 
typewriter 200 is controlled by the successive 
sensing of code designations which have been re 
corded in a record sheet according to a prede 
termined code system. While it will be appre 
ciated that, in so far as the broader aspects of 
the present invention are concerned, the form 
of the record sheet and the code system selected 
may be of any desired kind which is suitable for 
the purpose, the operation of the particular ap 
paratus disclosed herein is controlled by code 
designations recorded in the conventional 80 
column statistical record card used in the well 
known electrical accounting machine system re 
ferred to, and the cord used is generally the same 
as the 12-position code commonly used in such 
systems. Fig. 9 discloses all of the code desig 
nations of the 12-position code used herein, and 
Figs. 14, 15, and 16 show three examples of statis 
tical record cards of the type mentioned, wherein 
certain Selected data has been recorded in ac 
Cordance with the 12-position code of Fig. 9. 

FigS. 14 and 15 show selected examples of 
record cards which are referred to herein as 
"detail' cards and are designated as DC- and 
DC-2, respectively, and Fig. 16 shows an exam 
ple of a card referred to herein as a "master' card 
and designated as MC-. As will appear more 
fully hereinafter, both a master card and detail 
record cards may be used in controlling the op 
eration of the illustrative embodiment. Each of 
the cards is provided with 80 vertical record col 
unns and each column is composed of twelve in 
dex point positions. The numerals extending 
along the bottom of each card in Figs. 14, 15, and 
16 indicate, respectively, the location of the 80 
vertically disposed record columns, and the nu 
merals extending in vertical rows designate, re 
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spectively, the twelve index point positions com 
posing the record Columns. 
As stated, all of the code designations of the 

12-hole code system used herein to control the 
operation of the illustrative embodiment are 
shown in Fig. 9. The twelve index point posi 
tions of the code are indicated by the vertical 
rows of numerals along the two side edges of the 
record card in Fig. 9. Numerals representing the 
location of the record columns have been omitted 
from Fig. 9. As shown, the code designations 
representing the various character data to be 
printed and the functional operations to be ef 
fected comprise one or more code holes punched 
in the index point positions of the record columns. 
The code hole designation in each record column 
represents a single character or functional oper 
ation. In vertical alignment with each code hole 
designation representing character data and 
above the top edge of the card in Fig. 9, appear 
two legends. As is apparent, the upper legend 
of each two is the upper case character and the 
lower legend is the lower case character. As will 
appear more fully hereinafter, when each char 
acter code hole designation is sensed a type bar 
carrying both an upper and a lower case charac 
ter is actuated. The type bars are mounted in 
a type basket which is shiftable to upper case and 
lower case positions. Upon actuation of a type 
bar with the type basket in its normal or lower 
case position, the lower case character on such 
bar is printed and with the type basket shifted 
to upper case position the upper case character 
is printed. As the upper and lower case posi 
tions of the type basket do not affect the func 
tional operations of the apparatus, they have no 
significance in considering the code hole desig 
nations representing such operations. 

Record sensing unit 

The unit 20 comprises a card carriage and a 
means for successively feeding detail record cards 
into the carriage. When operating, the card car 
riage is moved along step-by-step to Sense succes 
sively the record columns of the card in the 
carriage. When the operation desired requires 
a master card, such a card is manually placed 
in the card carriage and is stepped along with 
the detail card. Both a detail card and a master 
card sensing means are provided and they op 
erate to sense simultaneously corresponding rec 
ord columns in the two Cards as the card car 
riage is stepped along. The unit also comprises 
a column position control means referred to here 
in as the "reading strip' and which is provided 
with eighty column reading positions correspond 
ing, respectively, to the record columns of the 
cards. The reading strip functions to control 
preselected printing and functional operations of 
the apparatus at any desired card column reading 
position of the card carriage. The structural de 
tails of the record sensing unit will now be de 
scribed. 

Detail card feeding means.-Referring to Fig. 1, 
the detail record cards DC to be sensed or an 
alyzed are placed in a magazine designated 20 
from which they are advanced singly by means 
of a picker 2 toward the left to present their 
first record column to a card Sensing position 
above the detail card sensing brushes designated 
22 (also see Fig. 2). In this position, the re 

'ciprocable card carriage comprising a pusher 3 
and a forward guide 4 engages the card and 
advances it, step-by-step, under control of the 
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escapement mechanism to be described later. . 
Pusher 3 and guide 4 are carried by an escape 
ment rack 5 which also forms a part of the card 
carriage, and the picker knife 2 is carried by 
a rack bar 6. Rack 5 has a gear meshing 
with its lower edge (see Fig. 2) and rack 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 be 
tween the elements, the movement of rack bar 
6 and picker f2 toward the left, as viewed in 

Fig. 1, is accompanied by movement to the right 
of rack 5, pusher 3, and forward guide 4. At 
the commencement of a card feeding operation, 
the picker 2 and pusher 3 are in positions as 
shown in Fig. 1. 
The operation of card feeding just outlined is 

more fully explained in Patent No. 1,772,186 
granted to F. L. Lee et al. for a duplicating 
punching machine. The escapement mechanism 
referred to herein is of the same general nature 
as that disclosed in the Schaff Patent No. 1,426,- 
223 and a brief description 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 worn wheel 24a secured to a 
shaft 24b, one end of which has secured thereto 
a ratchet-shaped clutch element 2s. 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 27 (Fig. 4). Mount 
ed upon disk 27 is a clutch mechanism generally 
designated by the reference character 28, one 
element of which is provided with a pin 29 po 
sitioned 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 posi 
tion 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 28 is 
constructed, as explained in greater detail in the 
patents referred to, so as to remain in engage 
ment for substantially a complete revolution, at 
the completion of which time the clutching mech 
anism engages a fixed member 33, which effects 
uncoupling of the parts, whereby they may aur 
tomatically 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 
explained in said Patent No. 1,772,186, that is, 
a detail card DC will be advanced to sensing po 
sition and the pusher 3 will engage the same 
for further step-by-step advancement, and rack 
bar fis may thereafter return to its home posi 
tion without disturbing the advanced position of 
the card or pusher 3, this being permitted by the 
one-way clutch structure 28. 
Also integral with the armature f 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 latch contacts 35 and to open the 
former and close the latter when trip magnet 32 
is energized, and they will be maintained in such 
shifted position by a latching bell crank 7, the 
lateral extension 38 of which is adapted to be en 
gaged by a plate 39 secured to gear 2 at the ter 
mination of the driving movement of the latter. 
The contacts 85 and are used to control the 
energization of the driving motor 22 and their 
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function will be more fully explained in connec 
tion with the circuit diagram. 
Eacement means.--When the detail card is 

in position above the sensing brushes 22 (Fig. 
2), further advance is controlled by the escape 
ment mechanism which in turn is responsive to 
the energization of escape magnet 40. Upon en 
ergization 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, as shown in 
Fig. 2, against the tension of a spring 44. The 
rod 43 is locked as an incident to each Spac 
ing operation and has secured to one end there 
of oppositely extending arms 45, 46 (see also 
Fig. 6), of which arm 46 is provided with a lat 
erally extending pin for engagement with an en 
larged 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 
(clockwise as viewed in Fig. 6, counterclockwise 
as viewed in Fig. 2) arm 46 will, through its pin 
and slot connection with dog 47, lift the lat 
ter 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 4T a short distance just sufficient to permit 
this dog to move above the top of the next tooth. 
When the locking dog 48 is again raised due to 
the deenergizing of magnet 40, stepping dog 4, 
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 provid 
ed to bias the rack 5 toward the right, as viewed 
in Fig. 6. The detailed structure of 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 magnet 
4, the rack 5 is advanced one step or tooth, 
carrying with it the pusher 3 and the forward 
guide 4, so that the card is likewise advanced 
one step, each step of advancement being coex 
tensive 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, 7, and 18) which is removably attached 
to the escapement rack 5 at one side thereof 
and provided with suitable notches 50a and high 
portions 50b separated by cam surfaces 50c, 
which cooperate with the usual skip lifter arm 
S which has a beveled end 52 (Fig. 7). The 
function of this skip bar 50 is to effect skip 
ping of the card carriage and card over the rec 
ord columns or fields which are not to be sensed. 
The right-hand end of the lifter 5 (see Fig. 7) 
is connected to the left-hand end of a slider 53 
and the right-hand end of the latter is provid 
ed with an opening into which the frue 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, en 
ergization of magnet 56 will cause lateral shift 
ing of skip lifter 5. Upon deenergization of 
magnet 56, the parts are returned to normal 
position by a spring 58. The left-hand end of 
the lifter 5, as viewed in Fig. 7, lies under the 
escapement dog 47 and upon energizing the skip 
magnet 56 the lifter 5 is moved toward the left 
and the beveled portion 52 thereof will engage 
the bar 50 and thereby cam the lifter 5 upward. 
If a notch portion 50a lies opposite the lifter 
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8 
when the magnet 56 is energized, the upward 
movement of the left-hand end of lifter 5 will 
not be sufficient to engage the dog 47; but, if a 
high portion 50b lies opposite the lifter, the lat 
ter will be raised high enough to engage the dog 
47 and lift the latter out of engagement with 
the rack 5 and thereby effect skipping nove 
ment of the card carriage which will continue 
until the lifter 5 falls within the next notch 
50a. Thus, the skip bar 50 will be so formed, or 
cut, that a high portion 5 Ob will lie opposite the 
lifter 5 when the card carriage is in the card 
column reading positions which are intended to 
be skipped. An effective and preferable man 
ner of controlling a skipping operation, is to 
energize the skip magnet 56 while the card car 
riage is at the column reading position immedi 
ately preceding the group of columns intended 
to be skipped. This will result in the lifter Sf 
being moved laterally over the top of the bar 
at a notch 50a which will require a relatively 
small amount of force to be exerted by the skip 
magnet 56. With the parts in this position, the 
energizing of the escape magnet 40 at the end 
of the sensing operation will raise the dog 4T in 
the manner previously described to effect an es 
cape movement of the card carriage. As the 
card carriage moves to the next reading position, 
the lifter 5 will first engage a cam surface 50c 
and then a high portion 50b, which will result 
in the lifter 5 being raised still higher and thus 
engage the dog 47 and prevent the dog 47 from 
reengaging the rack 5 and stopping movement 
of the card carriage. The skipping movement 
will continue until the next notch 50a is reached, 
where the lifter 5 will move to a lower position 
and thereby permit the dog 47 to engage the 
rack and stop the card carriage. Located above 
skip lifter 5 is a pair of contacts 59 which are 
opened when the lifter arm 5 is raised by vir 
tue of engagement with a high portion 50b of 
skip bar 50. The contacts 59 are referred to 
hereinafter as the 'skip lifter' contacts and the 
purpose of these contacts will be fully explained 
in connection with the circuit diagram. 

Release control means.-A further means by 
which the card may be advanced is controlled 
by a release magnet designated 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 vertical rod 64 shown as 
being in the shape of a key. The mechanism 
controlled by this rod or key 64 is well known in 
this type of machine and is briefly as follows. 
When the rod 64 is depressed, the lower end 
thereof rocks a bell crank 65 and thus slides a 
member 66 toward the right as viewed in Fig. 2. 
This member 66 is suitably mounted for such 
movement, and is provided at its left-hand end 
with a can surface 67 which coacts with the 
edge 68 of the supporting plate. The member 
66 also extends beneath the skip lifter 5 in a 
position generally as indicated in Fig. 7, so that 
as the member 66 is moved toward the right 
(Fig. 2), can surface 67 engaging plate 68 will 
cause an upward tilting of the left end of the 
member 66 which in turn will lift the skip lifter 
arm 5 upward and against the stepping dog 4, 
whereupon the lack 5 and card carriage will 
be free to advance uninterruptedly toward the 
left. Frictional engagement of the parts will 
maintain the member 66 in its shifted position 
so that the escapement of the rack, when initi 
ated by the release magnet 60, will not be inter 
rupted until the card has been fully advanced, 
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that is, until the last or 80th card column is ad 
vanced to the sensing position. At this time a 
suitablker projection carried by the rack will en 
gage a depending extension of the left extrem 
ity of member 66 and Will slide the member 
toward the left and back to the position it oc 
cupies in Fig. 2. 

Briefly summarizing the foregoing, it is noted 
that after the detail card has been initially ad 
vanced to present the first card column to the 
detail card sensing brushes 22, its further ad 
vance is controlled to provide a column-by 
column stepping movement through the escape 
magnet 40. Multiple column advancement is 
controlled through the skip magnet 56 in cooper 
ation with the skip bar 50, and the complete 
release of the card from any position to its last 
column position is controlled by the release mag 
net 60. 
Automatic detail card edecting means-The 

machine is provided with mechanism for auto 
matically renoving the Sensed detail cards and 
depositing the same in a receptacle provided for 
the purpose. This mechanism is more fully 
shown and described in Patent No. 1,916,965 is 
sued July 4, 1933, to J. M. Cunninghan. Briefly, 
a gripper TO occupies the position shown in Fig. 
3 with its jaws open in card receiving position 
during the period that the card is advanced step 
by-step by the escapement mechanism. The 
gripper is carried by the rod 7 to which is se 
cured a gear 72 which through idlers T3 is con 
nected to a slidable rack 74 which is normally 
biased toward the right by a spring 75. A pivoted 
latching member 76 engages a latching shoulder 
at the left-hand extremity of the gripper and 
thereby serves to hold the parts in the position 
shown in Fig. 3. When the latching member 76 
is rocked counterclockwise about its pivot 77, the 
spring T5 will be free to drive the rack T4 to 
ward the right and through the gearing 73 and 
72, flip the gripper 70 in a counterclockwise di 
rection. 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, Suit 
able means being provided to cause the jaws to 
release the card. 
For the purpose of actuating the latch member 

T 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 pro 
vided with an extension 83, which, when the link 
is moved, will strike a depending arm of the 
latch member 76 and effect the above-described 
rocking action thereof which results in the ejec 
tion of the card by the gripper. This ejecting 
operation will bring about the automatic feed 
ing of another card from the magazine 20 into 
position to be sensed by the brushes 22. The 
latter operation is initiated by means of a pair 
of autonnatic start contacts designated 84 (re 
ferred to hereinafter as the 'auto start' con 
tacts) which are closed through a pivoted bell 
crank 85, a depending arm of which is engaged 
by a lateral extension 86 of rack 74 when the 
rack has been released for movement toward the 
right. 

In a manner to be explained in connection 
with the circuit diagram, the auto start con 
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tacts 84 close a circuit through the trip magnet 
32 and thereby control the operation of the driv 
ing notor 22 which, as explained, will cause ad 
Vance of a new card from the magazine 20 
and also cause movement toward the right of 
the card carriage including the card pusher 3 
and forward guide 4. As the rack 6 is moved 
toward the left, its left-hand end will engage 
an adjustable extension 87 carried by the rack 
74 and will thereby positively restore the rack 
T4 toward the left and through the gearing shown 
Will return the gripper 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 above described automatic ejec 
tion and initiation of a new card feeding Oper 
ation Will take place. 

Detail card sensing means.-The detail card 
Sensing brushes 22 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 horizontal rows of index point positions 
of the card. The brushes 22 are mounted in 
an insulating brush holder 90 which is mounted 
So that the brushes f22 are given substantially 
a vertical movement upwardly, from the position 
shown in Fig. 2, to contact the card and effect 
electrical connections through the perforations 
therein with a common contact roller 9t. The 
upward movement of the detail card reading 
brushes 22 is effected by the detail card brush 
magnet 92 which, when energized, will cause the 
brushes 22 to move upwardly through linkage 
generally designated 93. This mechanism is of 
the usual construction and a detailed description 
thereof may be found in the patents referred to. 
Its purpose is generally to maintain the brushes 
in their lower position, when they are not ac 
tually sensing perforations in the card, and there 
by preserve them against undue wear and also 
against damage by any inadvertent backward 
movement of the record cards. The arnature 94 
of magnet 92 is arranged when attracted by the 
magnet to open a pair of contacts 95, the func 
tion of which will be explained hereinafter in 
Connection with the circuit diagram. 
Master card sensing mechanism.-Referring to 

Figs. 1 and 8, a master card designated MC may 
be placed in the machine in parallel alignment 
with the detail cards DC. The card MC is held 
in position between a pusher 97 and a forward 
guide 98 which are carried by cross arms 99 and 

s 00, respectively, which arms extend from the 

75 

escapement rack f5 (see also Fig. 5). The master 
card MC is manually placed in position and trav 
els back and forth with the card Carriage. The 
Operation is such that the master card is advanced 
Step-by-step past a set of master card reading 
brushes fol for each of the Successively fed detail 
cards DC, and as each of tile columns of the 
detail cards DC pass their sensing brushes 22, 
the corresponding card columns of the master 
card MC concurrently pass their Sensing brushes 
0. As in the case of the detail card, there are 
provided twelve sensing brushes of for Sensing 
the twelve rows of index point positions Of the 
master card. The brushes 0 are In Ounted on 
an insulating block 102 and are moved vertically 
into contact with the card MC through linkage 
generally designated 03 which is controlled by 
the master card brush magnet 04. The COOper 
ating contact arm or roller 05 is supported in 
the gate or door 06 which is pivoted at OT and 
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which, when the master card MC has been placed 
in tion, is rocked downwardly into closed posi 
tion, where it is held by a spring-pressed latch 
08. The parts are shown in their closed position 

in Figs. 1 and 8. The free end of the gate is pro 
vided with a plunger which effects closure of 
So-called "door' contacts O9. 
Manual back - spacing means-Referring to 

Figs. 1 and 5, there is mounted on the cross arm 
OO a finger piece to pivoted at ill (see also 

Fig. 1) which finger piece also has a depending 
arm 2. When it is desired to manually back 
space the cards, it is done by pressing against the 
finger piece fo, whereupon a slight rocking 
thereof is effected before the card carriage actu 
ally moves. During this slight rocking, the ex 
tension f2 will rock a universal bar 3 about its 
pivot 4 to cause a depending arm its thereon 
to open the so-called "cut-out' contacts 6. 
These contacts are located in both the master 
and reading brush magnet circuits and are pro 
vided to insure that these magnets are deener 
gized and their related brushes in down position 
before there is any backward movement of the 
cards which might injure the brushes. 

Miscellaneous contact means.-Several contacts 
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 
circuit diagram. 

In Fig. 6 is shown a pair of contacts 45 know 
as the "last column' contacts. These contacts 
are closed by a downwardly extending arm 46 
secured to the escapement rack and so located 
that, when the escapement rack is advanced to 
the position in which the last column of the detail 
card is presented to the card reading brushes, the 
extension 6 will be in engagement with and 
close contacts 45. Also in Flg. 6 are shown the 
'floating can' contacts f49, 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 
47 so that during escapement from one column 
to another the incidental raising of the stepping 
dog 47 through arm 50 will cause opening of 
contacts f49 during the period that the dog is 
raised. In Fig. 2 there is shown a card lever 5 
lying in the path of the record card as it passes 
from the magazine to the #1 column sensing posi 
tion. When a card is fed from the magazine, 
the card lever 5 is rocked to close a loair of suit 
ably disposed 'card ever' contacts 56. 

Reading strip control means-Suitably mount 
ed on fixed brackets fo (Figs. 1 and 8) and ex 
tending upwardly from the rear of the main sup 
porting frame of the card reading unit, is a plate 
6 of insulating material, and extending through 

suitable openings provided in the plate 6 are 
a plurality of contact, inserts f2 formed of suit 
able electrically conducting material. The con 
tacts 62 are arranged in four horizontal rows 
of twenty contacts each. there being a contact 
insert f62 corresponding to each of the 80 record 
columns of the cards. The scale above the plate 
6 in Fig. 8 indicates the card columns which 

correspond to the inserts f2. Mounted on the 
cross arms 99 of the card carriage is an upstand 
ing bracket f 64 which carries five brushes f sa, 

Sb. 165c. 65d., and 65e, respectively. The 
bracket 64 and the brushes are formed of elec 
trically conducting material. The four brushes 

a to 65d inclusive are spaced so that they will 
engage respectively with the four rows of contact 
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inserts as the card carriage is moved from one 
extreme position to the other. The fifth brush 
65e continually engages a common contact strip 
66 also extending through the vertical plate 6 
and being coextensive in length with the rows of 
contact inserts 62, 
The arrangement of the elements of the read 

ing strip and the function thereof will be apparent 
from an examination of Fig. 8. With the card 
carriage at the extreme right-hand position of 
Fig. 8, which is the position where the i-1 column 
of each of the master cards and detail cards is 
in the position to be read, the brush 65a will 
engage the right-hand contact insert f62 of the 
botton row and thereby electrically connect such 
insert and the common strip 66. It will be ap 
parent that, in this position, none of the other 
brushes 65b, 65c, or 65d will contact inserts 
62 of their respective rows. Likewise, when the 
card carriage escapes to the reading position for 
the #2 record column of the cards, only brush 
65b will engage an insert 62 which will be the 
right-hand insert of the row next to the bottom, 
and when the card carriage escapes to a reading 
position for card column #3 only the right-hand 
insert 62 of the third row from the bottom will 
be engaged and this by the brush 65c. From this 
explanation it will be obvious that the spacing 
of the inserts is such that for each of the eighty 
column reading positions of the card carriage, a 
corresponding insert 62 is electrically connected 
to the common strip 66. 
As will be explained more fully hereinafter in 

connection with the wiring diagram, each con 
tact insert 62 is electrically connected to a cor 
responding pair of plughubs 67a, 6Tb, respec 
tively, of a plugboard T0. A number of the plug 
hubs 6a, 67b, their related inserts 62 and 
wiring connections are indicated diagrammati 

; cally in Fig. 19a, and the complete set of pairs 
of plughubs is shown at the top of the plugboard 
in Fig. 20. It is noted that in Fig. 19a, the rear 
or reverse Side of the vertical plate 6 is shown, 
which is the side opposite to that shown in Fig. 8. 
Thus, the arrangement of inserts 62 as they ap 
pear in Fig. 19a is in reverse order with respect 
to their arrangement in Fig. 8. The arrange 
ment in Fig. 19q is the same as that of the corre 
sponding plughubs 6a, 67b in Fig. 20. The 
reading strip and plugboard connections provide 
a means for selectively controlling operations of 
the illustrative embodiment from the different 
reading positions of the card carriage, as will be 
more fully explained hereinafter. 
As shown in Fig. 20, the plughubs 67a and 

6.b of each pair are arranged diagonally with 
respect to one another and the hubs of each pair 
are permanently interconnected by a wire 68. 
The plug hubs 67a are arranged in four hori 
Zontal rows, as shown, and the plughubs 67b are 
also arranged in four horizontal rows and are 
disposed alternately with respect to the rows of 
hubs 67a. A shunt plughub f T, the function 
of which will be explained hereinafter is dis 
posed at the left-hand end of the top row of 
plug hubs 67b. As is obvious, the numerals ap 
pearing along the top of the four rows of plug 
hubs 6a indicate the card reading positions 
Occupied by the card carriage at the time the 
corresponding hubs are connected electrically to 
the common strip f66 through their related con 
tact inserts 62, brushes of the group 65a to 
65d and brush 65e. In other words, when the 

card carriage is in position to read the #1 record 
column of the records, the left-hand plughub 
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Ta in the top row in Fig. 20, which is the one 
beneath the numeral “1,” is connected electrically 
to the common contact strip 66; and likewise, 
when the card carriage escapes to the F2 column 
reading position, the next plughub 67a, which 
is the one at the right of the hub 6a be 
neath the luneral '1' will be electrically con 
nected to the common strip 66, and this Same 
relation exists between the remaining seventy 
eight hubs 6a and their related column read 
ing positions of the card carriage. It is also noted 
that in Fig. 20 the plughubs 67 a corresponding 
to column reading positions "20,' '40,' and '60' 
are arranged at the right-hand ends of their 
respective rows and that the plughubs 67b cor 
responding to these same reading positions are 
located at the left-hand end of their respective 
rows. It will be readily appreciated that a 
permanent wiring connection, not shown in Fig. 
20, connects these three plughubs 67 a with their 
related hubs f67b. In Fig. 19a of the drawings, 
one of these permanent wiring connections is in 
dicated at 72 and is shown connecting the hubs 
6Ta and 67b corresponding to column reading 

position "20.' 
The typewriter 

While in so far as certain of the broader 
aspects of the invention are concerned, it may be 
considered as being applicable to any ordinary 
typewriter or other suitable form of transcribing 
machine, the illustrative embodiment is disclosed 
as comprising a well known commercial form of 
power driven typewriter 200, the operating prin 
ciples and structural features of such typewriter 
being fully disclosed in a number of U. S. patents 
including Patents Nos. 1,777,055 granted Septem 
ber 30, 1930, and 1,873,512 granted August 23, 
1932. 
As shown in Figs. 1 and 10, the typewriter 200 

comprises a laterally movable carriage 20 on 
which is mounted the usual platen 202 for sup 
porting a copy sheet 203 in printing position. The 
type bars 204 are pivotally mounted in a type 
basket 205 and each type bar carries a lower case 
type element 206a and an upper case element 
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206b. The type basket 205 normally occupies its . 
lower case position where, when a type bar is 
actuated, the lower case element 206a is printed 
on the sheet 203. In a manner well understood 
by those skilled in this art, the basket 205 may 
be shifted to its upper case position and in such 
position an actuated type bar will effect printing 
of its upper case character 206b. 
The typewriter 200 also comprises a keyboard 

20 including the usual complement of character 
and functional keys. The character keys are 
indicated by the numeral 2, the carriage re 
turn key by 212, the tabulating key by 23, the 
bar 24 is the space key, the key 25 is the back 
space, the key 26 is the shift lock key, and the 
key 27 the shift release key. Each key is 
mounted on a key lever 220 and when depressed 
effects the printing of the corresponding char 
acter or functional operation in a manner well 
known to those skilled in this art. 

Briefly, referring to Fig. 10, depression of a 
character key 2 effects operation of a can unit 
22 by releasing a latch 222 from a Cam 223, 
thereby permitting a spring-pressed lever 224 to 
move the can against the periphery of a con 
tinuously rotating motor-driven shaft 225. The 
can is rotated by frictional contact with shaft 
225 causing the carrier 226 of the cam to rock 
in a direction for pulling a link 22 which, 
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4. 
through a suitable link-and-lever arrangement, 
propels a corresponding type bar 204 toward the 
platen 202 to effect printing of the character de 
noted on the operated character key. During the 
final increment of movement of the type bar 204, 
it strikes a universal bar 228 to actuate through 
suitable linkage an escapement lever 229 for re 
leasing the escapement mechanism and thereby 
to effect a carriage spacing movement. 

Depression of the space bar 24 similarly re 
sults in downward movement of a key lever 220 
to effect operation of a cam unit 223 and there 
by operate suitable linkage for actuating the 
escapement lever 229 to cause a character or let 
ter space operation not disclosed in detail here 
in, but fully disclosed in the above mentioned 
Patent No. 1,873,512. 

Depression of the back space key 25 operates 
a can unit 223 to effect the backward spacing of 
the typewriter carriage 20 one character Space 
position and in a manner not disclosed herein, 
but which is fully disclosed in U. S. Patent No. 
1873,553 granted August 23, 1932. 
The carriage return mechanism operated by 

depressing the key 22, is of the type disclosed 
in U. S. Patent No. 2,104,559 granted January 4, 
1938, and No. 1,753,450 granted April 8, 1930. 
As is usual, the carriage return movement is 
accompanied by a line spacing operation. After 
the carriage has been returned and a single line 
spacing operation effected as an incident thereto, 
a repeated depression of the carriage return key 
merely causes an additional line space operation. 
The tabulating mechanism operated by key 

23 is such as shown in U. S. Patent No. 1,935,436, 
granted November 14, 1933, and includes the 
usual settable tabular stops 230 mounted on a 
rack bar 23 extending across the back of the 
machine (Fig. 11). As is disclosed fully in the 
last-mentioned patent, the depressing of the tab 
key effects movement of a tab lever 283 to an 
operated position and thereby releases the es 
capement mechanism to permit movement of the 
carriage 20. When the carriage 2 of reaches 
the character space position where a regular tab 
stop 230 has been preset, the tab lever 233 is 
engaged by the preset stop and thereby stops the 
carriage and restores the tab lever to normal 
position at such character Space position. 

Depression of the shift lock key 26 effects a 
basket shift operation which moves the type 
basket 205 from its normal or lower case position 
to its upper case position. The shift lock key 
26 is pivotally mounted on the key lever 22 of 
the shift key 235, and when depressed is retained 
in operated position by a suitable latch catching 
under a hook fixed to the typewriter frame, not 
shown herein as its construction is well known 
to those skilled in the art, it having been fully 
disclosed in a number of U. S. patents including 
No. 2,378,371, granted June 12, 1945. As ex 
plained in the latter patent, the shift lock key 
26 is released by depressing the release key 2ll, 
which operation effects through suitable linkage 
a downward movement of the key lever 22 on 
which the shift lock key 26 is pivotally mounted, 
and the latter movement causes the usual spring 
to release the just-mentioned latch which holds 
down the shift lock key. Thus, When the shift 
release key 2 is released the key lever 22 on 
which the shift lock key is mounted, is then per 
mitted to move upward to its normal position 
and, in so doing, to effect the return of the type 
basket to its normal or lower case position. 
According to the present invention, two pairs 
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of type basket contacts 238 and 237, respectively, 
are provided (see Fig. 10). The contacts 236 and 
237 ate of the transfer type and are actuated 
by an arm 238 fixed to an operating shaft 239 
of the basket shift mechanism. The shaft 239 
occupies its normal position shown when the type 
basket 205 is in its lower case position. In this 
position the contacts 236 are closed and the con 
tacts 237 open. When the type basket is shifted 
to its upper case position, the shaft 239 is rocked 
counterclockwise as an incident to the shifting 
operation and, through the arm 238, opens con 
tacts 236 and closes contacts 23. When the 
type basket is returned to lower case position, 
the contacts 236 are again closed and the con 
tacts 237 opened, as will be apparent. 
Supplementing the above construction and 

peculiar to the present invention, are a plurality 
of typewriter actuating solenoids 240, there being 
an actuating solenoid for the space bar and an 
actuating solenoid for each of the various other 
keys of the keyboard that are required to be 
operated. As shown in Fig. 10, the armature of 
each solenoid 240 is connected to its correspond 
ing key lever 220. Thus, energization of a sole 
noid results in automatic operation of its related 
key and the mechanism operated by Such key. 
The solenoids 240 may be distinguished herein 
after in this description by suffixing the designa 
tion of the key or element Operated thereby to 
the common reference number 240. For exan 
ple, the solenoid for effecting printing of the 
character 'A' will be designated as 240-A and 
the solenoid for effecting the carriage return and 
line spacing operation as 240-Carriage return. 
As shown in Figs. 10 and 11, a special rack bar 

250 is mounted on the carriage 20 for movement 
therewith, and is fixed at its two ends to rear 
wardly extending support plates 25 and 252, 
respectively, which are suitably fixed to the two 
end plates of the carriage 20. As shown, the 
special rack bar 250 is formed with a plurality 
of pairs of vertical grooves 253, 253, the grooves 
forming each pair being formed on opposite 
sides, respectively, of the bar 250 and extending 
in a common vertical plane. The several pairs 
of grooves 253, 253 correspond, respectively, to 
the character-space positions of the carriage, the 
same as the regular Settable tabular stops 230 
previously described. Each of the pairs of 
grooves is adapted to receive either one of three 
kinds of control stops, indicated respectively by 
the reference characters 25, 255, and 25T (see 
also Figs. 12 and 13). Each of these control 
stops functions when the carriage 2 of reaches 
the character space position corresponding to the 
pair of grooves where such control stop has been 
placed, to open, or close, a related pair of con 
tacts mounted within a contact assembly 258 
fixed to the rear portions of the typewriter 
frame. As will appear more fully hereinafter in 
the description of the circuit diagram appearing 
in Figs. 19a to 9f inclusive, there is a separate 
pair of contacts actuated by each of the three 
kinds of Control stops and such contacts are lo 
cated in circuits for controlling certain opera 
tions of the apparatus disclosed herein. 
As shown in FigS. 11 and 12, the contact assen 

bly 258 comprises a pair of make contacts 257a, 
a pair of break contacts 256a, and a pair of break 
contacts 255a. Each pair of contacts is actuated 
by a separate related lever 259 when the latter is 
engaged by a contact actuating tab formed on its 
related control stop. As shown in Fig. 12, the 
control stop 2ST is provided with a tab 257b in 
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alignment with the lever 259 for actuating the 
pair of make contacts 25a, so that, when the 
carriage reaches the character space position cor 
responding to a pair of grooves where a stop 25 
has been set, the related contacts 25 a are closed. 
Fig. 13 shows in full lines the control stop 255 with 
a tab 255b which is so located that it will Open 
the break contacts 255a, when the carriage 2 
reaches the character space position where such 
a stop 255 has been placed. The location of the 
contact actuating tab 256b for the third kind of 
control stop 256 is indicated in dash lines in Fig. 
13, and in full lines in Fig. 12. As shown, the 
control stop 256, through its tab 256b, will open 
its related contacts 256a when the carriage 
reaches the character space position correspond 
ing to the pair of grooves 253, 253 where such 
stop 256 has been placed. 

In Fig. 11, the character space positions of the 
typewriter which correspond, respectively, to the 
pairs of grooves are indicated on the rack bar 
250 by corresponding numerals. The control 
stops 255, 256, and 257 are located in the pairs 
of grooves 253, 253 they occupy when the appara 
tus is operated to effect the automatic typing of 
the two lines of data appearing in the body of the 
copy sheet 203 of Fig. 17 and under the control of 
the detail cards DC- and DC-2 of Figs. 4 and 
15 and the master card MC-l. A full descrip 
tion of the operation of these control stops and 
related contacts appears hereinafter. 

The electric translating means 
The electric translating means of the illustra 

tive embodiment of the present invention con 
prises both a detail card translator and a master 
card translator. The detail card translator oper 
ates in response to the sensing of each code hole 
designation in the detail card to condition an Op 
erating circuit and the latter, when closed, en 
ergizes an electrical instrumentality for manifest 
ing the character or functional operation repre 
sented by the sensed code designation. In the 
sane manner, the naster card translator provides 
for manifesting the sensed code designations in 
the master card. As indicated, both the detail 
and master card translators are electrical in char 
acter and the component elements thereof are 
illustrated in the wiring diagram of Figs. 19 to 
19f, inclusive. 
The detail card translator comprises twelve 

translator relays R26 to R3 inclusive which cor 
respond, respectively, to the twelve index point 
positions of the code system used. The coils of 
the twelve relays appear at the right of Fig. 19. 
As will appear more fully hereinafter, the coils 
of translator relays R26 to R3 inclusive are se 
lectively energized during each code sensing oper 
ation as a result of the presence of code holes in 
related index point positions of the detail card 
column being sensed. Each relay coil of the de 
tail translator actuates one or more sets of relay 
contacts of the transfer type which are shown in 
Fig. 19c. Each set of these relay contacts is 
shifted from its normal position shown to its 
controlled, or actuated position when its associ 
ated relay coil is energized. As shown, the sets 
of relay contacts are interconnected by circuit 
wires in Such a manner as to form a translator 
network. For each operating condition of the 
relay coils resulting from the sensing of a detail 
card record column, the network provides a cor 
responding operating circuit path and each such 
Operating circuit path includes an electrical in 
strumentality which effects, when energized, the 
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manifestation of the character or functional oper 
ation represented by the corresponding sensed 
code designation. 
As stated, each set of translator relay contacts 

is of the transfer type, i. e., it comprises two Sep 
arated fixed contact blades and a movable COn 
tact blade. The novable contact blade of each 
set of contacts when in the normal position shown 
engages one of the stationary blades and when it 
is shifted to its actuated position by the energiz 
ing of its related coil, engages the other of the 
fixed blades. Each of the three blades comprising 
each set is electrically connected to a separate 
plughub (indicated in Fig. 19c by a small circle) 
and the three plug hubs of each Set of contacts 
are arranged, as shown, in a horizontal line for 
convenience in plugging. The plug hubs are in 
terconnected by removable plug wire connectors, 
indicated by dotted lines in Fig. 19c, to provide 
the translator network referred to in the preced 
ing paragraph. 
The Solenoids 240 of the typewriter which effect 

printing of the characters, and the solenoids 240 
which effect the Space and back-Space Operations 
of the typewriter also appear in Fig. 19c. The 
solenoids 240 for effecting the other functional 
operations of the apparatus are shown in the 
other figures of the wiring diagram and Will 
be specifically referred to hereinafter. The 
typewriter solenoids 240 are shown as con 
nected, respectively, to related inlet plughubs, 
and each of the latter is connected by a dot 
ted line plug connector to the particular out 
let plug hub of the set of translator relay Con 
tacts which terminates the operating circuit path 
through the translator network that effects the 
energizing of the related solenoid. 
The sets of detail translator relay contacts and 

typewriter solenoids and associated plug hubs are 
shown in Fig. 19.c as being conveniently arranged 
in four vertical and twelve horizontal rows. This 
arrangement is believed to be the simplest and 
most convenient for making the plug wire Con 
nections required to provide a network for trans 
lating and manifesting the code designations 
comprising the 12-hole code system illustrated in 
Fig. 9. In Fig. 20, the plug hubs for the sets of 
relay contacts and typewriter solenoids are shown 
in the same relative position with respect to One 
another as is shown in Fig. 19C, and the plug wire 
connectors are shown in full lines. 

In Fig. 19a, each detail card reading brush 22 
terminates in an outlet plug hub and each of the 
latter is shown as connected by a dotted line plug 
connector to an inlet hub of a detail card trans 
lator relay coil. The twelve index point positions 
of the card which are sensed, respectively, by the 
twelve sensing brushes are indicated in Fig. 19a 
by the row of numerals appearing on the con 
tact roll 9. The twelve outlet hubs for the detail 
brushes and the twelve inlet hubs for the detail 
translator relay coils are shown in lig. 20 at the 
lower left-hand side of the plugboard, and as Con 
veniently placed alongside the previously de 
scribed section containing the plugihubs for the 
sets of detail translator relay contacts and the 
typewriter solenoids. The plug connectors be 
tween the brush outlet and relay inlet plughubs 
are shown in full lines in Fig. 20. 

It will be readily appreciated that the provision 
of removable plug connections between the ele 
ments forming the detail card translator makes 
possible a wide variation in the code system used. 
By changing the plug connectors between the 
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coil may be energized by the sensing of a code hole 
in any index point position of the card. Also, by 
changing the plug connections between the differ 
ent sets of relay contacts and between the Sole 
noids and the Sets of contacts, different code con 
binations may be used to actuate the solenoids 
from those indicated. As stated, the arrange 
ment of relays and plug connections illustrated is 
the simpliest and most convenient for translating 
the code designations of Fig. 9. w 
As in the case of the detail card translator, the 

master card translator includes twelve relay coils, 
associated sets of relay contacts of the transfer 
type, and permanent circuit wires and removable 
plug wire connectors interconnecting the sets of 
relay contacts to provide an adjustable circuit 
network which conditions an operating circuit in 
response to the Sensing of each code designation 
in a record column of the master card. The air 
rangement of relay coils with respect to the mas 
ter card reading brushes O and the arrange 
ment of the different sets of associated relay con 
tacts and the plughlub connections therefor are 
exactly the same as in the detail card translator 
described above. The twelve relay coils of the 
master card translator are shown in Fig. 190 and 
are indicated, respectively, by reference numerals 
R4? to R52 inclusive. The master card brush 
Outlet hubs and the inlet hubs for corresponding 
translator relay coils are shown in a vertical row 
at the left center of Fig. 20 and as arranged in 
the same manner as in Fig. 19d. The plug con 
nectors between the hubs are also shown in dot 
ted lines in Fig. 19a, and in full lines in Fig. 20. 
The sets of relay contacts associated with the 
twelve master card relay coils are shown in Fig. 
19b. The inlet plughubs for the solenoids which 
effect operation of the apparatus do not appear 
in Fig. 19c. The plughub connections from the 
master Card relay contacts to the Solenoids shown 
in dotted lines in Fig. 19b are only those which 
are required for effecting control by the master 
card MC- of Fig. 16 in the typing of the bill of 
material shown on the copy sheet 203 of Fig. 17. 
In Fig. 20, the plughubs for the sets of relay con 
tacts for the master card translator are also 
shown and the plugihub connectors are shown in 
full lines. 

General operation 

The general operation of the apparatus of the 
present invention will now be described in con 
nection with the complete electrical wiring dia 
gram which is shown in Figs. 19a, 19b, 19c, 19d., 
19e, and 19f. The description of the diagram will 
best be understood by arranging the sheets con 
taining these views in end-to-end relation and 
SO that the views will be in the order named. In 
the wiring diagran, all switches and contacts are 
shown in the position they occupy when the 
power is turned off and without a detail card DC 
Or a naster card MC in position in the card car 
riage. 
The general operation will be described with 

hand controlled switches 30, 302, and 303 in the 
position shown, which is the position they will 
occupy when the 80th column of the cards are 
not to be read. Switch 30 appears in Fig. 19a, 
switch 302 in Fig. 19b, and switch 303 in Fig. 19f. 
All three of these switches also appear in Fig. 1. 
In Figs. 19d to 19f inclusive, all permanent wiring 
connections are shown in full lines and all plugged 
connections are shown in dotted lines. 
As indicated previously, the dotted line plug 

brushes and the translator relay coils any desired 75 connectors which are shown, in Figs. 19d to 19f 
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inclusive, are those which appear in full line in 
the plugboard illustrated in Fig. 20 and which are 
used in effecting the automatic typing of the data 
on sheet 203 of Fig. 17 under the control of the 
detail cards DC- and DC-2 of Figs. 14 and 15 
and the master card MC- of Fig. 16. All the 
plug connectors for effecting control by the read 
ing strip do not appear in Fig. 19a as the scale is 
too small and there is not sufficient space; but 
the complete plugging to the reading strip ap 
pears in Fig. 20 and can be readily followed by ref 
erence thereto. A detailed description of the 
operation in connection with the particular ex 
ample illustrated in Figs. 14 to 18 inclusive and 
Fig. 20 will appear hereinafter. 

Before starting a reading and typing opera 
tion, the detail card magazine 20 is filled with 
a plurality of detail cards DC containing the re 
corded code designations of the data to be print 
ed; and a master card MC, if one is to be used, 
with the code designations of the desired control 
data and character data recorded therein, is 
placed in the master card section of the card car 
riage and the door i06 thereof moved to closed 
position and held there by the latch 08. The 
latter operation will close the door contacts 09. 

Next, a main power switch 300 (Fig. 19a) is 
closed. This switch connects a suitable source of 
direct current with a main positive conductor 305 
and a main negative conductor 306 and thereby 
energizes brush interlock relay R5 (Fig. 19a) 
through the normally closed detail card brush 
magnet contacts 95, and also energizes skip inter 
lock relay R3 (Fig. 19f) through the normally 
closed skip lifter contacts 59. The energizing 
circuit for R3 extends from the positive conductor 
305 through normally closed latch contacts 35 
(Fig. 190), a wire 308, contacts 59 (Fig. 19f), and 
coil of R3 to negative conductor 306. As the type 
basket 205 is in lower case position, basket ac 
tuated contacts 236 are closed and relay R56 (Fig. 
19f) is energized by a circuit extending from the 
positive conductor 305, through contacts 236 in 
the position shown, and the coil of relay R56 to 
the negative conductor 30. 
Thus, relay R5 opens its normally closed con 

tacts R5a (Fig. 19a) and closes its normally open 
contacts R5c (Fig. 19f); and relay R3 closes its 
normally open contacts R3a (Fig. 19a) and opens 
its normally closed contacts R3c (Fig. 19e). Re 
lay R56 closes its contacts R56a and opens its 
contacts R56c (Fig. 19f) and transfers its con 
tacts R56d. (Fig. 19e). 

Contacts R3a prevent the energizing of either 
reading brush magnet 92 or 04 while the skip 
lifter 5 is in raised position to effect a skipping 
or a release operation. This prevents possible 
damage to the Sensing brushes. Both brush mag 
nets are energized at the same time, and the 
contacts 95, which control relay R5, are opened 
by the energizing of the detail card brush magnet 
92. Thus, relay contacts R5a (Fig. 19a) prevent 
the establishing of either a reading circuit or a 
typewriter operating circuit through the floating 
can contacts 49 and latch contacts 35, while the 
brush magnets are deenergized, and relay con 
tacts RSC (Fig. 19f) prevent a card eject opera 
tion while the brush magnets are energized. The 
purpose of contacts R3a will appear more fully 
hereinafter in connection with the description of 
a skipping Operation. The contacts of relay R56 
function in the control of the shift and shift re 
lease Operations of the typewriter and will also 
be explained more fully hereinafter. 

Initial card feeding operation.-The next step 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

20 
in the operation is to feed the bottom detail card 
DC in the magazine 20 to a start reading posi 
tion which is the position occupied when the #1 
record column of the detail card is in sensing 
position over the detail card reading brushes 22. 
This feeding operation is effected by depressing 
the release key 30 (Figs. 1 and 19e) to close 
its contacts 3 and thereby energize the release 
magnet 60 by the following circuit: from the posi 
tive conductor 305, normally closed latch con 
tacts 35 (Fig. 19a), wire 308, wire 32 (Fig. 19e), 
now closed contacts 3, wire 33, release magnet 
60 to the negative conductor 306. It is noted 
that the hold coil of relay R24 (Fig. 19e) is also 
energized by the closing of the release key 30 
by a branch circuit which extends from the wire 
33 and in parallel with the release magnet 60. 
R24 closes its hold contacts R24b and thereby 
establishes a hold circuit for both R24 and the 
release magnet 60 which extends from the con 
ductor 305 through the upper latch contacts 3S 
(Fig. 19a), the wire 308, the normally closed last 
column relay contacts Rb (Fig. 19e), the now 
closed hold contacts R24b and through the hold 
coil of R24 and the magnet 60 in parallel to the 
negative conductor. 
As explained herein above, the energized release 

magnet 60 (Fig. 2) through its armature 3, 
plunger 64 and bell crank 65, will move the slide 
66 to the right and thereby raise the left-hand 
end of the skip lifter 5 (as viewed in Fig. 7) 
which will in turn raise the escapement dog 47 
out of engagement with rack 5 and permit move 
ment of the card carriage to its last, or 80th 
column reading position. The slide 66 will re 
main in the actuated position until the card car 
riage approaches the last-column position at 
which time a projection (not shown) on the rack 
5 engages a depending extension on the left 

hand end of slide 66 and will thereby return the 
slide to the position shown. The construction is 
Such that the contacts Rib open and deemergize 
the relay R24 and the release magnet 60 imme 
diately before the slide 66 is engaged by the pro 
jection on rack 5 and returned thereby to its 
normal position. Relay R. (Fig. 19f) is ener 
gized to open its contacts Rib by the closing of 
the last column contacts 45, which occurs as 
the card carriage noves from the 79th column 
position. The slide 66 is engaged and returned 
to its normal position immediately after the open 
ing of contacts Rib and just as the card carriage 
arrives at the 80th column position. 
The lifting of the skip lifter 5 at the beginning 

of the release operation, opens its contacts 59 
(FigS. 7 and 19f) and thereby deemergizes relay 
R3, which opens its interlock contacts R3a (Fig. 
19a) to prevent energizing of the brush magnets 
92 and f O4 while the card carriage is moving to 
the last-column position. When the card car 
riage reaches the last-column position, the re 
turning of slide 66 to its normal position (Figs. 
2 and 7) will permit the skip lifter 5 to be re 
stored to its normal position and thereby close 
Skip lifter contacts 59 (Fig. 19f) and again pick 
up relay R3 which will permit its contacts Ra 
(Fig. 19a) to again close; but the brush magnets 
92 and 04 are not energized as yet because of 
the Open relay contacts R4c. 
As stated the last column contacts 45 (Figs. 

6 and 19f) close when the card carriage moves 
to the last column position. The closed contacts 
45 energize the eject magnet 79 (Figs, 3 and 

19f) by a circuit traced as follows: from positive 
conductor 30, contacts 45 now closed, hand 



2,464,608 
21 

operated switch 303 it2 in the position shown, 
eject magnet 79, and the now closed contacts 
R5c to the negative conductor 306. As explained 
hereinabove, the energizing of the eject magnet 
T9 causes the card reading unit to go through 
an eject cycle which includes the closing of auto 
start contacts 84 (Figs. 3 and 19f) to energize 
the trip magnet 32 (Figs. 2, 4, and 19f). The 
magnet 32 trips the clutch 28 and also shifts 
the latch contacts 35, 36 (Figs. 2 and 19a) to 
open contacts 35 and close contacts 36. The 
opening of latch contacts 35 deenergizes relay 
R3 so that brush interlock contacts R3a are open 
during the return of the card carriage. The 
opening of contacts 35 also breaks at another 
point the hold circuit for release magnet 60, the 
latter circuit path having been previously broken 
by the opening of the contacts Rib when last 
column contacts 45 closed to energize R. The 
closing of contacts 36 energizes the motor 22 ; 
which, through the clutch 28, drives the rack bar 
6 and picker 2 towards the left as viewed in 

Fig. 1 and simultaneously drives the card carriage, 
including the rack 5, pusher 3, and guide 
4, toward the right. The picker 2 feeds the 2 
bottom detail card of the stack in the magazine 
20 into a start reading position, where it is held 
between the pusher 3 and guide 4 (as shown 
in Fig. 2) and where the #1 record column of 
such detail card is in position to be sensed by 
the sensing brushes 22. As will be apparent, 
the #1 column of the master card MC is also 
at this time in position to be read by the sensing 
brushes fol. At the end of this movement of 
the card carriage to start position, the auto start 
contacts 84 are opened to deemergize the trip 
magnet 32, and thereby Open latch contacts 36 
to stop the motor 22 and close again the contacts 
35 which picks up R3 again to close the interlock 
contacts R3a. 

In addition to energizing relay R and the 
eject magnet 79, the closing of the last column 
contacts f45 also energizes the hold coil of relay 
R2. Other than the previously described func 
tion of the relay contacts Rb, the functions 
performed by the contacts of relays R and R2 
are not pertinent to the operation of feeding the 
first detail card into the card carriage at start 
operation and consequently will not be described 
at this point. Relay R and the hold coil of 
reay R2 are deenergized upon the opening of 
last column contacts 45 and the contacts of these 
relays will then be in their normal position 
shown. 
At start position with the #1 columns of the 

detail and master cards in position to be read, 
the floating can contacts 49 (Figs. 6 and 19d) 
are closed because the dog 47 is in engagement 
with the rack 5. Also, card lever contacts 56 
(Figs. 2 and 19f) are closed by the positioning 
of the new detail card in the card carriage. 
Closed card lever contacts 56 energize relay R4 
by the following circuit: from positive conductor 
305, now closed latch contacts 35 (Fig. 19a), wire 
308, normally closed relay contacts R24a (Fig. 
19f), now closed card lever contacts 56, and coil 
of relay R4 to the negative conductor 306. Relay 
R4 closes its hold contacts R4a which are con 
nected in shunt across the contacts 56 and there 
by keep the coil of relay R4 energized under the 
control of latch contacts 35. R4 also closes its 
contacts Rib and Ric (Fig. 19a) and its contacts 
Rid (Fig. 19d). As the energizing of relay R4 is 
dependent upon the closing of both the latch 
contacts 35 and the card lever contacts 56, R4 
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also prevents, through its normally open contacts 
R4c and R4b, the energizing of the brush mag 
nets and the establishing of either a reading or 
an operating circuit while the card carriage is 
being noved to its start position and while there 
is no detail card in the card carriage. The pur 
pose of contacts R4d will presently appear. 

It will be apparent that with the card carriage 
at start position and with contacts Rita (Fig. 
19a) in their normal deenergized position shown 
and with contacts R3a closed, the closing of 
relay contacts R4c, as just described, will estab 
lish an energizing circuit through both reading 
brush magnet 92 and reading brush magnet 04. 
As shown in Fig. 19a, this circuit extends from 
the positive conductor 305 through the latch 
contacts 35; wire 308; wire 35; contacts Ra, 
R4c, and R3a, all in closed position; the magnets 
92 and 04 in parallel, and normally closed cut 
out contacts 6 to the negative conductor 306. 
As stated previously, door contacts f O9 are closed 
when a master card is camped in position by 
the door O6. The energizing of detail card 
brush magnet 92 opens its contacts 95 and there 
by drops out relay R5 which permits its contacts 
R5a (Fig. 19d) to close and its contacts R5c (Fig. 
19f) to open. 

It is noted that at this point floating can 
contacts 49 and relay contacts R4b and R5a 
are all closed; both brush magnets 92 and 04 
are energized to place their respective sets of 
reading brushes 22 and of in their upper or 
reading positions, and the #1 record columns 
of both the naster card MC and the first detail 
card DC are in position to be read. This condi 
tion of the elements mentioned was attained by 
the placing of the desired master card in the 
card carriage, placing the desired stack of detail 
cards in the magazine 20, closing the power 

ch 300, and by depressing the release key 
3. 

Starting of reading and typing operations.- 
With the parts in the condition just described, 
the sensing and typing operations are started 
by depressing the start key 36 (Figs. 1 and 19d). 
This closes the start contacts 37 and energizes 
the start relay R69 by a circuit extending from 
the positive conductor 305 through the start 
contacts 37 and the coil of start relay R69 to 
the negative conductor 306. Relay R69 c'oses 
its hold contacts R69a to keep the relay R69 
energized across the power line through normal 
ly closed stop contacts 39. R69 is also held 
energized across the power line through the nor 
mally closed relay contacts R 6b, the previously 
mentioned contacts Rd, now closed, and the 
start relay hold contacts Ra. 

Reading circuits.-Start relay R9, when en 
ergized, also closes its contacts R89C (Fig. 19a) 
and thereby establishes a reading circuit extend 
ing from the positive conductor 305 through the 
normally closed latch contacts 35; wire 308; now 
closed floating cam contacts f49; now closed re 
lay contacts Rb, R5a, and R89C and then in par 
allel to the detail card contact roll 9 and to the 
master card contact roll 5. If there be a code 
hole punched in one of the index point positions 
of the #1 record column of the detail card which 
is now in position to be read, the reading brush 
22 corresponding to such index point position 

will project through the code hole and thereby 
contact the roller 9 to complete the reading cir 
cuit to the negative conductor 306 through the 
plug connector 320 and translator relay of the 
group R26 to R3T inclusive which correspond to 
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such index point position having the code hole 
punched therein. Likewise, if the code designa 
tion in the #1 record column of the detail card 
also includes a code hole in a second index point 
position of the record column, a parallel circuit 
will also be completed from the contact roll 9 
to the negative conductor 306 through the brush 
22, connector 320, and translator of the group 
R26 to R3T corresponding to such second index 
point position. 

In case the #1 record column of the master 
card contains a code hole, or holes, punched 
therein, a reading circuit will also be completed 
from the contact roll 05 to the negative con 
ductor 306 through the translator relay, or re 
lays, of the group R4 to R52 inclusive, which 
correspond to the sensed code hole, or holes. It 
is noted however that even though reading cir 
cuits may be simultaneously established through 
code designations in both the master and detail 
cards, the code designation in only one of the 
cards can control the operation of the apparatus 
during any one operating cycle. This is effected 
by the master card selector relay R38 (Fig. 19d) 
and its transfer contacts R38c (Fig. 19b), as will 
appear more fully hereinafter. For the purposes 
of this general description, it will be assumed 
that the contacts R38c are in the position shown 
and consequently only the detail card designa 
tions will control the operation. 

Operating circuit-From Fig. 9 it is noted that 
the code hole designation for the letter character 
'A' comprises a code hole in the #12 index point 
position and a second code hole in the #1 index 
point position of a card column. Assuming that 
the #1 record column of the detail card being 
sensed has recorded therein the code hole desig 
nation for the letter character "A," the closing 
of the start relay contacts R69c, as described 
hereinabove, will complete a reading circuit from 
the contact roll 9 through the brushes 22 cor 
responding to the #12 and #1 index point posi 
tions and from there through plug connectors 32 
and translator relay coils R37 and R26 to the 
negative conductor 306. Thus, with the sensing 
of the code designation for the letter character 
'A' in the #1 column of the detail card, the 
translator relays R37 and R26 will be energized 
and the energizing of these translator relays will 
cause their related sets of translator contacts 
(Fig. 19c.) to shift from their respective normal 
positions shown to their actuated positions and 
thereby condition a typewriter operating circuit 
including the key solenoid 240-A which, as 
stated, effects the printing of the letter charac 
ter 'A' on the copy sheet 203 held in printing 
position by the platen 202 of the typewriter car 
riage 2). 
This conditioned typewriter operating circuit, 

like the reading circuit previously traced, extends 
from the positive conductor 305 through the now 
closed latch contacts 35 (Fig. 19a), the floating 
cam contacts 49, and through closed relay con 
tacts Rb, R5a, and R69c; and, from contacts 
R9c, the operating circuit extends through a 
wire 32; the normally closed interlock relay con 
tacts R23a and R.20a, the purpose of which will 
be described hereinafter; a wire 322; timing re 
lay contacts R. 3d, now open (Fig. 19b); a wire 
323; master card selector relay contacts R38c, in 
their normal position shown; a wire 324; detail 
exit plughub 325 (Fig. 19c.); plug connector 326; 
inlet hub 32 of the set of translator relay con 
tacts Rd which are now in shifted position; 
outlet hub 28; plug connector 329; inlet hub 330 
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of the set of translator relay contacts R2d, now 
in shifted position; outlet hub 33; plug connec 
tor 332; inlet hub 333 for the solenoid 248-A 
which operates the 'A' key of the typewriter; 
and from such Solenoid through a wire 334 to the 
negative conductor 306. 
Timing control circuits.-A timing control cir 

cuit is established simultaneously with the estab 
lishing of the above traced reading circuit through 
the detail card reading brushes 22 and the 
translator relays R3T and R26. Like the reading 
and operating circuits, the timing control circuit 
extends from the positive conductor 30s through 
the latch contacts 35 and floating cam contacts 
49 and through the relay contacts R4b, R5a, 
and R69c. From the start relay contacts R69c 
the timing control circuit also includes the wire 
32 and interlock relay contacts R23a and R.20a 
(of the above traced operating circuit. The tim 
ing control circuit extends from contacts R2Oa. 
through a wire 336, the first relay RB of a series 
of timing relays, a wire 337, and a wire 338 to the 
negative conductor 306. Thus, the timing relay 
R6 is energized simultaneously with the energiz 
ing of the translator relays R37 and R26. 

Relay R6 is the first of a chain of ten timing 
relays R6 to R5 (Figs. 19a and 19b) inclusive 
which, under certain conditions of operation, are 
energized in succession. Relay R6 is energized 
and deemergized simultaneously with relay RS 
and consequently these two relays can be con 
sidered functionally as being one relay. As will 
presently appear, the timing of various operations 
of the typewriter 200 and the card reading unit 
20 is determined by the manner in which these 
tinning relays are energized and deemergized. The 
manner in which the tinning relays are energized 
and deenergized may be varied to some extent 
by different selected arrangements of the plug 
Connections. 
As an example, it is noted that, if the plug con 

nector 340 (Fig. 20), extending between the hub 
67 a corresponding to the F1 card column read 

ing position and the shunt plugihub T, is re 
moved, the timing relays forming the complete 
chain R6 to R5 are energized serially in steps. 
That is to say, relay R6, when energized, closes 
its contacts R6a to energize relay Rt.; relay R 
closes its contacts Rd to energize relay RB 
through closed contacts R6a, a wire , and a 
wire 342; contacts R8a, then close to energize 
R9; closed contacts R9a energize R; R fla en 
ergize Rif; shifted contacts Rf a then establish 
an energizing circuit for timing relay R2 which 
extends from the wire 322 thru a wire 33, nor 
mally closed interlock contacts Ric and RS4c, a 
wire 344, relay R2 (Fig. 19b), a wire 345 and 
wire 346 to the negative conductor 30; contacts 
R2b close to shunt contacts RSSc and RS4c out 
of the energizing circuit for R2; contacts R2a. 
also close to establish an energizing circuit for 
the next timing relay R3, which circuit extends 
directly from the positive conductor 305 through 
a wire 347, contacts R2a, relay RS and the 
wires 345 and 346 to the negative conductor 30; 
contacts R.3d then close to energize the operat 
ing circuit through the translator which was con 
ditioned by the sensing of the card column in 
reading position; contacts Ra close to energize 
timing relay R4 and closed contacts Ras en 
ergize both R5 and R. Relay Rf closes its 
contacts R5a which establish an energizing cir 
cuit for the escape magnet 40 which extends from 
the postive conductor 309, through the wire 84. 
contacts Risa, the escape magnet 4), switch 2 
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in closed position, and wire 346 to the negative 
conductor . 
Asexuained hereinabove, the escape magnet 

4, when energized and then deenergized, operates 
the escape pawls 47, and 48 (Fig. 6) to cause the 
card carriage to escape a distance of one tooth 
of the rack 5 so as to bring the next detail card 
Column and master card column into reading 
position. As will be recalled, the energizing of the 
magnet 40 raises the pawl 4 out of engagement 
with the rack 5 and lowers the pawl 48 into en 
gagement with the rack, and the deemergizing 
of magnet 40 raises the pawl 48 and lowers the 
pawl 47 where it engages with the next rack 
tooth and thereby completes the escape operation. 
The raising of pawl 47 opens the floating cam con 
tacts 49 and these contacts will therefore re 
main open until the magnet 40 is deemergized and 
the pawl 4 reengages the rack 5. 
As the energizing circuit for timing relays R6 

to R2 inclusive extends through floating cam 
contacts 49, it will be apparent that all of these 
timing relays are simultaneously deenergized 
when magnet 40 becomes energized. Relays R 3 
to R5 are held across the power line and will not 
be deenergized immediately by the opening of 
contacts 49. Instead, relays R3, R. 4, and R?5 
are then deemergized serially in steps, i. e., relay 
R2 when deenergized opens its contacts R2a. 
to drop out R3, R3a, then open to drop out 
R4, and Ra open to drop out R5 and R? 6. 
Contacts R5, then open to deenergize escape 
magnet 40 and thereby permit the completion of 
the card carriage's escapement to its next card 
column reading position. The deenergizing of 
magnet 4 and the resulting completion of the 
escape operation permits floating can contacts 
40 to again close, and thereby establish a read 

ing circuit for sensing the next card column and 
a timing circuit for energizing the initial relay 
RB of the chain of timing relays. Thus, the float 
ing cam contacts determine the beginning and 
duration of the card reading cycles. Normally, 
the translator relays remain energized as long 
as the contacts 49 are closed. 
From the foregoing it is noted that the escape 

magnet 40 is held energized and the contacts 
49 open for a period determined by the time 

required for relays R2, R3, Rt 4 and then R 5 
to drop out. This assures that the escape magnet 
is energized long enough to effect the escape oper 
ation of the card carriage. 
Timing control with the reading strip.-The 

conditioned typewriter operating circuit, pre 
viously traced, is closed when timing relay R3 
is picked up and thereby closes its contacts Rd. 
Therefore, in the example given, with plug con 
nector 340 removed, a time period is provided 
between the closing of the reading circiut and 
the closing of the typewriter operating circuit 
which time period is determined by the time re 
quired for serially energizing relays R6, R, R8, 
Rg, Re, R, R2, and R13. The reason for 
this latter time period is to provide, when desired, 
for the operation of the record controlled ap 
paratus under the control of the reading strip and 
before the apparatus is operated under the cont 
trol of the translator network which, as described, 
is adjusted as a result of the sensing of the card 
column. For example, in case it is desired to 
space the typewriter carriage before actuating the 
typewriter from the card column being sensed, 
a plug connection would be provided between one 
of the plughubs, of the pair of plughubs Ta, 
Tb corresponding to the card column sensing 
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position occupied by the card carriage, and a 
plughub 350 (Fig. 19C) (also designated on the 
plugboard 70 of Fig. 20 by the legend "Space to 
Col.'). With such a plug connection, when con 
tacts Ra close a circuit will be established 
through solenoid 240-Space of the typewriter 
which is traced as follows: from the positive con 
ductor 305 and following the previously traced 
path of the timing circuit to relay contacts R6a; 
and, from the latter contacts, through the wire 
34; wire 342; relay contacts Rb, in the position 
shown; common strip 66; reading strip brushes 
to the plughub 6a, or 67b, corresponding to 
the card column in reading position; the proposed 
plug connector to plughub 350 (Fig. 19c.); relay 
contacts Rf4c in the position shown; Solenoid 
240-Space; and wire 35 to the negative con 
ductor 306. As explained previously, the ener 
gizing of solenoid 20-Space by the circuit just 
traced, trips the typewriter can unit 22 for ef 
fecting a space operation of the carriage 20. 
The time period required for serially energizing 
relays R to R3 inclusive is sufficient to complete 
the just mentioned space Operation of the type 
writer before contacts R. 3d close to operate the 
typewriter by a circuit extending through the 
translator network of Fig. 19c. Contacts Rib 
are opened by the energizing of timing relay R. 
and thereby open the energizing circuit through 
the reading strip and solenoid 240-Space. 
From the foregoing, it will be apparent that 

the key solenoids of the typewriter can be oper 
ated under the control of the reading strip. In 
the operation just described, the typewriter will 
be operated from the reading strip before the 
timing contacts R. 3d are closed to Operate the 
typewriter under the control of the code designa 
tion in the record column of the card being 
sensed. As will appear more fully hereinafter, 
when certain typewriter operations are effected 
from the reading strip which require longer for 
their completion than is required for a simple 
character printing or spacing operation, such 
operations are effected after the typewriter has 
been operated from the record column of the 
card. 
Tining control Dithout the reading strip.-As 

stated when contacts R. 3d close, the typewriter 
operating circuit is established. Assuming that 
the code designation sensed in the detail card is 
that representing the character "A," the type 
writer operating circuit will be that previously 
traced through the detail card translator network 
(Fig. 19) and including the solenoid 240-A of 
the typewriter. The solenoid 240-A will thus be 
energized and the can unit for operating the type 
bar for printing the character 'A' will be tripped 
and the printing operation effected in the man 
ner previously described. It is noted that the time 
provided in the operating cycle for picking up 
the timing relays R 4 and R? 5 and serially drop 
ping out timing relays R2, R3, R., R5 and 
the escape magnet 40, is sufficient for effecting 
this typewriter printing operation before the 
floating cam contacts 149 are again closed to ini 
tiate the next card reading and operating cycle. 

In those column reading positions of the card 
carriage where it is not desired to control the op 
eration of the apparatus from the reading strip 
as well as from the record columns of the cards 
being sensed, the plughubs 6Ta, or 67b, corre 
sponding to such column reading positions are 
connected electrically by plug connectors to the 
shunt plughub T. For this reason. the plughub 
6.a for the #1 column reading position is shown 
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in Fig. 20 as connected to the shunt hub by 
the plug connector 340. With the connector 340 
in this position shown and with the #1 record 
column of the detail card in sensing position and 
bearing the code designation for the character 
'A' as in the example described above, the clos 
ing of timing relay contacts R6a establishes an 
energizing circuit for timing relay R? 2 through 
the reading strip and this is effected simultane 
ously with the closing of the circuit for energizing 
relay RT. This energizing circuit for relay R2 
includes the contacts R6a, the wires 34 and 342, 
the relay contacts Rib, common strip 66, brush 
65a, plughub is a for the F1 column position, 

plug connector 340 to the shunt plughub 7; and 
from the hub T the circuit extends through a 
wire 35 (Fig. 19a), contacts R53c and R54c, 
coil of relay R2, and wires 345 and 346 to the 
negative conductor 306. Thus, the previously de 
scribed timing effect produced by the Serial en 
ergizing of relays RT to Rlf inclusive is elimi 
nated from those operating cycles where the 
reading strip plughubs are connected to the shunt 
plughubs. Relays RT to R are serially ener 
gized as before, but do not delay the serial ener 
gizing of timing relays R 2 to R5 inclusive. In 
stead, timing relay R2 is energized as the next 
step after the energizing of relay R6, and contacts 
R2d then close to energize R3, R3a energize 
R4, and R. 4d. energizes R 5 and R.6. Contacts 
R. 3d close with the energizing of R3, and there 
by establish the operating circuit through the 
translator previously conditioned by the energiz 
ing of the translator relays as a result of sensing 
the code designation in the record card. The 
tinning relays are dropped out in the Sane man 
ner as described previously, and consequently 
proper time interrals are provided thereby for 
effecting the typewriter operation and the escap 
ing of the card carriage to the next column read 
ing position. 

In cases where the coded matter recorded in 
the record cards is to be typed in such a manner 
that the reading strip is not used in any of the 
card column reading positions to control the op 
eration of the apparatus, the timing effect of 
relays R6 to R inclusive may be completely 
eliminated by plugging the shunt plughub 7 f 
directly to a plug hub 352 at the lower left of 
Fig. 19 and identified further by the legend 
"Plug to shunt.' This plughub 352 is identified 
by the same legend on the olugboard 7 of Fig. 
20 and is located at the left center of the plug 
board and above the hubs of the detail card trans 
lator. Thus, with a plug connector connecting 
hubs T and 352, timing relay R2 is picked up 
with floating can contacts 49 closing the tim 
ing circuit and simultaneously with the energiz 
ing of the translator relays to rondition the type 
writer operating circuit through the translator. 
As shown in Fig. 19a, this timing circuit includes 
the wire 322, the plug hub 352, and extends from 
the latter through the Supposed plugged connec 
tinn to the shunt plughub f f. the wire 35, wire 
343, interlock contacts R53c and R54c. the wire 
344. tinning relay R2. and the wires 345 and 346 
to the negative conductor 36. As will be ap 
parent, timing relavs R6 to Rf will be energized 
serially as before... but they obviously can not de 
law the serial energizing of tinning relays R 2 to 
Rs inclusive. 

In the example just described where a plug 
connector connects hubs and 352, it is ap 
parent that as R. 3 is not energized until after 
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tacts R2a, contacts R. 3d are not closed to es 
tablish the typewriter operating circuit until one 
step after the translator relays are energized to 
condition a typewriter operating circuit. As 
stated above, tinning relay R2 and the translator 
relays are energized simultaneously with the clos 
ing of start contacts R69c when reading the first 
card column and with the closing of floating cam 
contacts 49 when reading succeeding columns. 
Contacts R2 to R5 are serially deenergized as 
before and thereby provide the proper timing 
control for the typewriter operations and the 
moving of the card carriage to the next sensing 
position, 
The foregoing describes in general how the op 

eration of the illustrative embodiment is started 
and how a single character typing operation is 
effected under the control of a code designation 
recorded in a detail record card, and how the 
reading strip may be selectively used to control 
the operation of the typewriter during the same 
reading cycle in which such single character was 
typed. 
As indicated previously, code designations 

recorded in a master card may be sensed, trans 
lated, and the operation of the apparatus con 
trolled thereby in the same manner as described 
above in connection with the detail card. The 
master card selector relay R38 (Fig. 19d) is pro 
vided for determining whether or not the opera 
tion of the apparatus is to be controlled from the 
master card or the detail card. With the relay 
R38 deenergized, its transfer contacts R38c (Fig. 
19b) remain in their normal position shown where 
the detail card translator network (Fig. 19c) is 
connected to provide potential operating circuits 
extending from the floating cam contacts 49, 
as described previously. When the relay R38 
is energized, its contacts R38c shift, and the 
master card translator network (Fig. 19b) is con 
nected thereby, and through a plug connector 
353, to condition potential typewriter operating 
circuits extending from the floating cam contacts 
49, in the same manner as described above in 

connection with the detail card translator net 
work (Fig. 19c.) As will appear more fully here 
inafter, the relay R38 may be selectively energized 
in response to the sensing of code designations in 
the cards being read and by control circuits from 
the reading strip. 

Detail operation upith relation to specific problem 
of Figs. 14, 15, 16, 18, and 20 

Other novel features of the present invention 
will be readily understood in following a descrip 
tion of the detail operation which take place when 
typing the particular data appearing in the body 
of the bill of material constituting the copy sheet 
203 of Fig. 17, under the control of the code desig 
nations of such data recorded in the detail cards 
DC- and DC-2 of Figs. 14 and 15, respectively, 
and in the master card MC- of Fig. 16, and 
under selective control of the reading strip. 

For the purposes of describing the operation 
of the illustrative embodiment to effect the typing 
of this particular data, it will be assumed that 
master card MC- is in place in the card car 
riage, that the detail card DC- has been fed 
into the card carriage, that the next detail card 
to be fed from the magazine 20 is DC-2, that 
the card carriage is at its #1 card column reading 
position, and that the sheet 208 of Fig. 17 is prop 
erly positioned in the typewriter with the type 
writer carriage at its #1 character space position 

R2 has been energized and has closed its con- 75 and with the type basket in lower case position. 
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In order to effect the typing of the data. 
recorded in the cards DC-, DC-2, and MC 
so that wilr appear on the copy sheet 203 in the 
manner indicated in Fig. 17, plug connections are 
made as shown in full lines in Fig. 20 and in 
dotted lines in Figs. 19d of 19f inclusive. Also, 
the skip bar 50 as shown in Fig. 18 is inserted in 
the record sensing unit 20. As shown in Fig. 11, 
a control stop 255 is inserted in place in the F1 
character space position of the special control 
rack 250 on the back of the typewriter; also, a 
control stop 256 is inserted in the special rack 
250 at each of character space positions 13, #26, 
#32, #46, #56, and #66; and a control stop 25T 
is inserted in the rack 250 at character space po 
sition #92. A regular settable tab stop 230 of the 
tabulating rack 23 is also set, at each of char 
acter space positions it 13, #26, #32, it46, 56 and 
#66. 
From an examination of Figs. 14 and 15 it is 

noted that the design of the detail cards DC 
and DC-2 is such that the 80 record columns are 
divided into different groups or record fields, for 
the purposes of recording different types of 
statistical data. For example, record columns 
#1 to #6 inclusive comprise a record field in which 
the "part number' is recorded, columns F7 to 
#12 inclusive comprise a record field in which the 
"operation record number' is recorded, and col 
umn #13 is provided for recording a Special con 
trol designation. With this explanation, the pur 
pose of the remaining record fields will be readily 
apparent from an examination of the cards. For 
the purposes of clarity, the character data rec 
orded in each of the several record columns of 
the cards are interpreted by corresponding 
legends appearing at the top of the respective 
columns. The design of the master card MC 
is the same as that of the detail cards, but data, 
is recorded in only one field of the master card 
for a reason which will appear as the description 
proceeds. 
From an examination of Fig. 17, it is noted 

that the data appearing in the two typewritten 
lines in the body of the sheet 203, are arranged in 
different columns and that a printed legend at the 
top of each column identifles the matter in such 
column and that the printed legends or titles of 
these different columns correspond to titles of 
record fields in the record cards of Figs. 14, 15, 
and 16. From a comparison of the typewritten 
data with the coded data, it is apparent that cer 
tain of the data in the cards has been inten 
tionally onitted fron the typed bill of material on 
sheet 203 for the reason that such data would not 
ordinarily be desired in a bill of material. 
The operation in typing the numerical data ap 

pearing in the first typewritten line on sheet 7 
under the column entitled 'Part number' will first 
be described. With the card carriage in position 
to sense card column #1 and with the various 
elements of the apparatus in the condition just 
explained, it will be apparent that the closing of 
the start relay contacts R69c, in the manner pre 
viously explained, will establish a reading circuit 
through the detail card translator relay R26 
which will adjust its sets of contacts (Fig. 19C) 
to their shifted position and will thereby condition 
a typewriter operating circuit which includes the 
solenoid 240- for printing the numeral "l.' 
This conditioned operating circuit will extend 
from the positive conductor 305 (Fig. 19a) to the 
detail exit hub 325 (Fig. 19.c), in the same man 
ner as traced above when the letter character 
'A' was sensed. From the hub 325 the condi 
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tioned operating circuit extends through plug 
connector 326, the set of relay contacts R3d in 
the position shown, a plug connection 354, relay 
contacts R36c in the position shown, connector 
355, contacts R35b in the position shown, con 
nector 356, the set of contacts R26a now in shifted 
position, the connector 35, the solenoid 240 
for printing the numeral “1,” and the wire 35 to 
the negative conductor 306. 
Because the plug connector 340 connects the 

hub f6, a for the #1 card reading position of the 
reading strip and the shunt plughub 7, the 
tinning control relay R6 will be picked up simul 
taneously with translator relay R26 and tinning 
relay R2 will be picked up through the reading 
strip and plug connector 340 upon the closing of 
contacts R6a, as explained hereinabove. Thus, 
timing relays RT to Rf inclusive are shunted 
out of the timing control circuit and relays R 3 to 
R5 inclusive will be serially energized and then 
relays R6 and R f2 to R5 inclusive will be de 
energized in the manner previously explained, to 
provide the proper timing condition for effecting 
the typing of the numeral '1' and the escape 
ment of the card carriage to the next card reading 
position. As will also be apparent from previous 
description, the energizing of the solenoid 240 
will result in the printing of the numeral “1” in 
the F1 character space position on the sheet 203 
of Fig. 17 and in escaping the typewriter carriage 
to character space position #2. 
From an examination of Fig. 20 it is noted that 

the plug connector 340 and similar plug connec 
tors 358 electrically interconnect the plugihubs of 
the reading strip corresponding to column reading 
positions F1, #2, #3, #4, and #5 with the shunt 
plughub T. Thus, upon sensing card columns 
#2, #3, #4, and #5 of detail card DC-, the 
characters "2,” “3,' '4,” and '5' will be printed in 
succession in corresponding character space po 
sitions on the sheet 203 of Fig. 17 in the same 
manner as just described in connection with the 
Sensing of card column #1. 

It is noted that in Fig. 20 the plughub 67b. 
for card column #6 is connected by a connector 
359 to plughub 67a for card column #29 and 
that plughub 67b for the latter column is con 
nected by a connector 360 with a plughub 36 also 
identified on the plugboard by the legend 'Skip 
tab.' This plughub appears in Fig. 19e and is 
identifled by the same legend and a portion of the 
Suetor 360 is also shown therein and in dotted ines. 
With the sensing of detail card column #6 the 

translator relay R3 will be energized by the read 
ing circuit and the corresponding sets of trans 
lator relay contacts in Fig. 19.c will be transferred 
to their shifted position and will thereby condi 
tion a typewriter operating circuit including the 
typewriter solenoid 240-6. This operating cir 
cuit will be apparent from the revious descrip 
tion and from an examination of Fig. 19c. and con 
sequently need not be traced. ... As the pair of 
plughubs 6a, 67b in the reading strip corre 
Sponding to the card column #6 are not elec 
trically connected to the shunt plughub T, the 
tinning control circuit will now include all of the 
timing relays R6 to R 5 inclusive and they will 
be energized and deemergized in the manner al 
ready described hereinabove. Also, the condi 
tioned operating circuit will be energized with the 
closing of contacts R3d and the numeral '6' will 
be printed in the #6 character space position on 
sheet 203 of Fig. 17. 
From an examination of card DC- in Fig. 14, 
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it is noted that the next record field which in 
cludes columns 7 to 12 inclusive is entitled 'Op 
eratic record No.'; but that in Fig. 17 the next 
column of the typed data on the sheet 203 is en 
titled “Location' and that the first character of 
the typed data in this column begins in character 
space position it 13. It is also noted that a code 
hole is punched in the F12 index point position of 
column #13 of the detail card DC- and that no 
code designations appear in columns F14 to #19 
of the detail card DC- which is the field therein 
entitled “Location." It is also noted that in Fig. 
16, the master card MC-1 in columns F14 to #19 
contains code designations representing the char 
acters "NO LOC,' and that the lower Case char 
acters “no loc' are printed in character Space 
positions it 13 to #18 inclusive on the sheet 203. 
From this it is apparent that in the operation 
next to be described, the coded data in Columns 
#7 to it 17 inclusive of the detail card is to be 
omitted, that the typewriter carriage is to be 
moved or tabulated to character Space position 
#13, and that the printing of the data appearing 
in character positions F13 to #18 inclusive is to 
be effected under the control of the master card 
MC-f. In order to provide this result, a "Skip 
tab' operation is first effected and then the con 
trol of the typing is shifted, by a control Code 
designation in detail card column #13, from the 
detail card DC- to the master card MC-f. 
Skip tab operation.-In effecting this opera 

tion the typewriter carriage is tabulated to its #13 
character space position after the numeral "6' 
is printed in character position #6, and the record 
sensing unit effects a skipping operation of the 
card carriage so as to pass over card column read 
ing positions #7 to #12 inclusive and then stop 
in column reading position it 13. From Fig. 18, 
it is noted that the skip bar 50 is provided with a 
high portion 50b in the part thereof correspond 
ing to card columns it to F12 inclusive. In the 
operation according to the specific problem being 
described, the Skip tab operation is effected under 
the control of the reading strip with the card 
carriage in column position F6 and, as stated, 
the timing is such that this operation is effected 
after the typewriter prints the numeral "6' in 
character space position #6. 
With the card carriage in its E6 column read 

ing position, as described previously, the closing 
of timing contacts Ra will also establish a con 
trol circuit through the reading strip which in 
cludes contacts R6a, the wires 34 and 342, con 
tacts Rib in the position shown, the Common 
strip. 66, brushes 65a and 65b (Fig. 8) and 
the plughub 67a and 67b for card column #6. 
The control circuit then extends from the latter 
plughub through the plug connector 359, the pair 
of plug hubs for card column #29, the plug con 
nector 360 to the "Skip tab' plughub 36 in Fig. 
19e and from there through the pick up coil of 
relay R8 to the negative conductor 306. Thus, 
with the closing of timing contacts R6d, Rf8 will 
be picked up and will close its hold contacts 
R8b and thereby condition a holding circuit 
for its holding coil. The conditioned holding 
circuit extends from the positive conductor 305 
through the latch contacts 35 (Fig. 19d; the 
wire 308; a wire 362 (Fig. 19e); the relay contacts 
R3c, R7c, R8c, and RSC which are connected 
in parallel; a wire 363; the now closed holding 
contacts R. 8b; a wire 364; and the hold coil of 
R8 to the negative conductor 30. This con 
ditioned holding circuit for Rf8 is initially 
established by the closing of timing relay contacts 
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R8c which occurs one step in the operating cycle 
after the closing of the holding contacts R8b. 
Rf8 and timing relay RT are energized simul 
taneously by the closing of contacts R6a. Thus, 
R7 a clicse to pick up timing relay R8 when R8c 
close to condition the holding circuit, and then 
R8 is energized and closes its contacts to establish 
the holding circuit for R8. 

It is noted that timing relay contacts R 5c 
(Fig. 19e) will keep the hold coil of Rf8 energized 
when the timing relay R5 is picked up. As tin 
ing relay RT drops out before R5, contacts Ric 
will reclose before R5c open and will thereby 
hold R8 energized until timing relay RT is 
picked up as the second step of the next card 
reading and operating cycle. 
R8, when energized, also closes its contacts 

R8c and thereby establishes an energizing cir 
cuit through the skip magnet 56 of the record 
sensing unit 20 (Figs. 1, 7, and 19e). This en 
ergizing circuit for skip magnet 56 extends from 
the positive conductor 305 and follows the Sane 
path as the just described hold circuit for R8 
to the wire 363, and from the latter the circuit 
extends through R8c, and the magnet 56 to 
the negative conductor 306. As explained here 
inabove, in the description of the record sensing 
unit, under the sub-heading "Skip control 
means,' the energizing of the skip magnet 56 
results in moving the skip liter 5 (Fig. 7) length 
wise over the top of the skip bar 50. The skip 
lifter will not be raised as an incident to the latter 
movement because the card carriage is now in the 
#6 column reading position where a notched out 
portion 5 Oa is provided in the skip bar (Fig. 18). 
Consequently, the card carriage will remain in 
the #6 column sensing position until the escape 
magnet 40 is energized with the closing of timing 
relay contacts R. 5a, as previously described. 
When the escape magnet 40 is thus energized and 
then deenergized by the opening of contacts 
R 5a, the card carriage escapes to the #7 card 
column reading position; and, in so doing, the 
end of the skip lifter 5, now over the top of skip 
bar 50, is raised by its engagement first with the 
cam portion 50c and then with the high portion 
50b of the skip bar 50 (Fig. 18) and will thereby 
prevent the escapement dog 47 from reengaging 
the rack 5 and movement of the car carriage 
will continue until column sensing position F13 
is reached where a notched out portion 50a is 
provided in the bar 50. Thus, the card carriage 
skips sensing positions #7 to #12 inclusive and 
comes to rest when the dog 4 is lowered to 
engage the rack at reading position #13. The 
floating cam contacts 49 are opened with the 
energizing of the magnet 40 and stay open until 
the card carriage stops in reading position #13. 
With the listing of the skip lifter 5 to effect 

skipping, as just explained, skip lifter contacts 
59 are opened and thereby deemergize brush inter 
lock relay R3 (Fig. 19f). R3 will close its con 
tacts R3c (Fig. 19e) which are also in the energiz 
ing circuit for the hold coil of R8 and the skip 
magnet 56. 
As explained previously, when relay R3 is de 

energized it also opens its contacts R3a and the 
energizing circuits for the brush magnets 92 
and 104 which withdraw the sensing brushes 
22 and O from their sensing positions So as 

to prevent damage thereto during the skipping 
operation. With the deenergizing of brush mag 
net 92, its contacts 95 are closed and this ener 
gizes interlock relay R5 to open its contacts R5a. 
The opening of contacts Ra prevents the estab 
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lishing of the reading, operating, and timing cir 
cuits as explained hereinabove. When the skip 
lifter is lowered at the #13 card reading posi 
tion, the skip lifter contacts 59 are again closed 
to pick up R3 and close R3a to energize the 
two reading brush magnets. Contacts 95 will 
then be closed and relay R5 dropped out to close 
its interlock contacts R5a. R3 will also open its 
contacts R3C in the energizing circuit for the 
hold coil of R 8 and the skip magnet 56, but, 
as Stated above, this energizing circuit is main 
tained by RTc until R is picked up as the second 
step in the next operating cycle. 
The typewriter carriage is tabulated to chair 

acter space position 13 at the same time the 
above described skipping of the card carriage is 
being effected. When relay R8 was energized, 
as previously explained, it also closed its con 
tacts R. 8a (Fig. 19e) and thereby established 
an energizing circuit for relay R9. 
circuit follows the same path as the previously 
traced pick up circuit for Rf8 to the wire 365, 
and extends from the latter through contacts 
R. 8a, now closed, a wire 366, and the pick up coil 
of relay R 9 to the negative conductor 306. Relay 
Rt 9 closes its hold contacts R. 9a and thereby 
energizes its hold coil by a circuit extending 
across the power line from positive conductor 305 
through normally closed control stop contacts 
256a, a wire 367, now closed hold contacts R. 9a, 
and the hold coil of relay R 9 to the negative con 
ductor 306. Relay R9 also closes its contacts 
R9c (Fig. 19e) and thereby conditions a pick 
up circuit for relay R20 which extends from the 
positive conductor 305, through the wire 347 
(Fig. 19d), timing relay contacts Ria, and a 
wire 369 to the contacts R 9C, and from the latter 
through the pick up coil of R20 to the negative 
conductor 3O8. Thus, when timing relay con 
tacts R. 5a close relay R20 is energized at the 
same time as the escape magnet 40 (Fig. 19a). 
Relay R2O (Fig. 19e) is held energized by its 
hold contacts R20b by a circuit extending across 
the power line from positive conductor 30 
through the normally closed control stop con 
tacts 256a, the wire 367, contacts R2Ob, and the 
hold coil of relay R20 to the negative conductor 
306. Relay R20 opens its interlock contacts R.20a 
(Fig. 19a) which are in both the operating and 
timing circuits previously traced. The contacts : 
R2Oa prevent the establishing of either of these 
circuits while the typewriter carriage is being 
tabulated. Relay R20 also closes its contacts 
R2 Oc (Fig. 19e) to energize the solenoid 20-Tab 
of the typewriter by a circuit extending fron 
the positive conductor 305, through a wire 30 
and solenoid 240-Tab to the negative conductor 
306. Thus, with the energizing of timing relay 
R 5 and the closing of its contacts R. Sa the relay 
R20 (Fig. 19e) is energized; and one operating 
step later, when the contacts R20c close, the 
solenoid 240-Tab is energized which moves the 
tab lever 233 (Fig. 11) to its operated position 
and thereby effects a tabulating operation of the 
typewriter carriage 20 in the manner previously 
explained. When the carriage 20 reaches its 
character space position #13, the preset tab stop 
230 engages the end of the tab lever 23 and 
thereby returns the latter to its normal position 
shown and stops the carriage at the #13 char 
acter space position. Simultaneously with the 
latter, the special control stop 256 in character 
space position F13 of the special control rack, 
opens the contacts 256a and thereby deemergizes 
relays R 9 and R20. Relay R20 then opens its 
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contacts R2Oc in the energizing circuit for the 
Solenoid 240-Tab and closes again its inter 
lock contacts R2 0a (Fig. 19a) to permit estab 
lishing of the typewriter operating and timing 
circuit, 

Shift to master card control-With the card 
carriage now in position to lead column it 13 
of the detail card, the establishing of the read 
ing circuit by the reclosing of floating cam con 
tacts 49 and interlock contacts R5a, as pre 
viously described, will result in energizing the 
translator relay R37 through a code hole in the 
F12 index point position of the card DC-. As 
shown in Fig. 9, this is the control code desig 
nation for effecting the shifting of control to 
the master card. Relay R37 shifts its set of 
translator contacts R3T d (Fig. 19c) and thereby 
conditions an operating circuit through the de 
tail card translator network in the same man 
ner as previously explained. From an examina 
tion of Fig. 19C, this conditioned operating cir 
cuit can be readily traced to the outlet plughub 
37 of the set of translator relay contacts R36d 
in their normal position shown, and from the 
hub 37 through a plug connector 372 (see also 
Fig. 20) to plughub 373 which is identified fur 
ther by the legend "Master card selection PU.' 
As shown in Fig. 19d, this conditioned operat 
ing circuit extends from the plug hub 373 through 
the pick up coil of master card selector relay 
R38 to the negative conductor 306. 
Thus, with the closing of timing relay con 

tacts R. 3d, the just-traced operating circuit 
through the translator network and selector relay 
R38, is established. Relay R38 closes its hold 
contacts R38a to establish a circuit through its 
hold coil, which circuit extends from the positive 
conductor 305 through the latch contacts 35 (Fig. 
19a), the wire 308, normally closed relay con 
tacts R39a (Fig. 19d), and the contacts R38a. 
Relay R38 also transfers its selector contacts R38c 
(Fig. 19b) and thereby connects the master card 
translator network of Fig. 19b to the wire 323 
and disconnects the detail card translator net 
work of Fig. 19c from such wire 323. Thus, the 
master card network of Fig, 19b will now function 
to condition operating circuits under the control 
of code designations in the master card MC 
and such conditioned circuits are established by 
the closing of timing relay contacts R. 3d. 
As the above described operating circuit for 

energizing relay R38 does not operate a type 
Writer Solenoid, the typewriter carriage will re 
main in its character space position #13. How 
ever, the card carriage will escape with the ener 
gizing of escape magnet 40 to the next column 
reading position which is #14. From Fig. 20, it 
will be noted that plughub 67a of the reading 
strip for card column F13 is electrically con 
nected to the shunt hub 7 by a plug connector 
375 extending to hub Blb for column #5, and 
by the other plug connectors 358 and 340 pre 
viously described. Thus, timing relays RT to Rf, 
inclusive were shunted out of the timing circuit 
for the just described operating cycle where relay 
R38 was energized. 
The printing of the data under the title “Loca 

tion' in the sheet 203 of Fig. 17 will now be 
described. With the closing of the floating cam 
contacts f49, card column #14 of the master card 
MC- will be sensed, which will result in the 
energizing of master card translator relays RS 
and R45 and in transferring their related sets of 
translator contacts from the normal positions 
shown in Fig. 19b to their shifted positions, and 
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in thereby conditioning an operating circuit 
through the master card translator network in 
the same manner as described herein above in 
connettion- with the sensing of code designations 
in the columns of the detail card DC-l. As 
will be apparent from the previous description, 
this conditioned operating circuit will extend 
from the positive conductor to contacts R38c over 
the same path as previously described operating 
circuits and will extend from the now transferred 
relay contacts R38c through the master card 
translator network to an outlet hub 376 of the 
set of relay contacts R45c in their shifted posi 
tion and from such hub 37 through a plug con 
nector 377 (see also Fig. 20) to the inlet hub 
for the typewriter solenoid 240-N (Fig. 19c.) and 
from such solenoid through the wire 378 and 
wire 334 to the negative conductor 306, This 
operating circuit will be closed with the closing 
of timing relay contacts R.3d; and, as the type : 
basket is in lower case position, the lower case 
character 'n' will be printed in character Space 
position #13 of the sheet 203 in Fig. 17. As shown 
in Fig. 20, the plughub 6Ta for card column #14 
in the reading strip is connected by plug connector 2 
379 to the plughub f67b for column 13 and by 
other plughubs and connectors previously de 
scribed to the shunt plughub 7. Consequently, 
timing relay contacts R to Rf will be shunted 
out of the operation just described in printing the : 
lower case character 'n.' 

In the Sane manner as described above, card 
column #15 of the master card MC- will be 
sensed and the lower case character 'o' will be 
printed in character space position 14 of the 
copy sheet 203. 
Spacing the typewriter without printing.-It 

is noted that no code hole designation is present 
in column #16 of the master card MC-f. Thus, 
when the floating cam contacts 49 close to read 
column #16, none of the translator relays of 
the master card translator relays will be ener 
gized. From an examination of the master card 
translator network (Fig. 19b), it will be apparent 
that with the sets of translator contacts in their 
normal position shown, a conditioned operating 
circuit can be traced from the shifted contacts 
R38c through the network to an outlet plug hub 
380 of the set of translator relay contacts R49a 
and from there through a plug connector 38 
(see also Fig. 20) to a plughub 382 (Fig. 19C) 
and from there through a wire 383 and relay 
RTO to the negative conductor 308. Thus, with 
no code holes in the column being sensed and 
with the closing of timing relay contacts R?.3d. 
the just traced operating circuit will be estab 
lished to energize relay RO which will close its 
contacts R0a and thereby establish an energiz 
ing circuit for the solenoid 240-Space of the 
typewriter which is in parallel with the coil of 
relay RTO. It is noted that this energizing cir 
cuit for solenoid 240-Space includes timing re 
lay lontacts Rf4c which are closed at this time 
as timing relay Rf4 is energized one step after 
R13 which is simultaneous with R70. As ex 
plained hereinabove, the energizing of the sole 
noid 24-Space results in spacing the typewriter 
carriage one character space position to its 
position #15. 
In a manner which will be obvious from the 

previous description and from an examination 
of the circuit diagram and plugboard, columns 
#17, #18, and #19 of the master card MC 
will now be read successively and the code 
designations recorded therein will effect the 
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printing of lower case characters "l," "o," and 
'c' in character space positions #16, 17, and 
#18, respectively, of the sheet 203. 
As will be apparent from Fig. 20, the plughlubs 

of the reading strip corresponding to column sens 
ing positions #15 to #19 inclusive are all electri 
cally connected by plug connectors to the shunt 
hub ft. Consequently, in effecting the above 
described typing and spacing operations when 
these card columns were sensed, the timing re 
lays R to R. were shunted out and thereby had 
no effect on the timing of the operating cycles. 

Return of Control to detail card.-As shown in 
Fig. 20, the plughub 6d for column reading 
position #20 is connected by a plug connector 385 
to a plughub 386 entitled "Master card selection 
DO' (see also Fig. 19d). Thus, when the card 
carriage escapes to the reading position for col 
umn #20 and with the subsequent closing of the 
timing relay contacts R6a, a control circuit is 
established from contacts R6a through the plug 
hub 67 a for column #20, the plug connector 38 
and the plughub 386 and relay R39 to the nega 
tive conductor 306. Relay R39 opens its contacts 
R39a which, as stated above, are in the ener 
gizing circuit for the hold coil of relay R38. Thus, 
relay R38 will be deenergized and will transfer its 
contacts R38c (Fig. 19b) back to the position 
shown in Fig. 19b and thereby return the control 
of the operation to the detail card DC-l. 

Tabulating control by the detail card. With 
the card carriage in Column sensing position #20 
and when the floating can contacts 49 close, de 
tail card translator relays R3 and R35 will be 
energized because of the presence of code holes in 
the #12 and #0 index point positions of column 
#20 in the detail card (Fig. 14). Fron an exami 
nation of Fig. 9, it is noted that this code desig 
nation represents the tabulating operating func 
tion of the typewriter. The shifting of translator 
relay contacts corresponding to the relays R37 
and R35 will condition an operating circuit 
through the detail card translator network of Fig. 
19C to the outlet plughub 388 of the set of relay 
contacts R35d now in shifted position, and from 
the latter through a plug Connector 389 (see also 
Fig. 20) to the plug hub 390 (Fig. 19e), also iden 
tified by the legend “Space tab' and through wire 
366 and the pick up coil of relay R? 9 to the nega 
tive conductor 306. When this conditioned oper 
ating circuit is closed by the closing of timing re 
lay contacts R. 3d, relay R9 will be energized, 
and will thereby close its hold contacts R. 9a to 
establish a holding circuit therefor across the 
power line and including the control stop con 
tacts 256a and the hold coil of relay R. 9. From 
this point on, a tabulating operation of the type 
Writer will be effected in the same manner as de 
scribed above under the sub-heading "Skip tab'; 
i. e., relay R.9 closes its contacts R? 9c and thus 
when timing contacts R5a close, relay R2O is 
picked up and the latter is held through its con 
tacts R2Ob and contacts R256a. R20 also pro 
vides for the energizing of the solenoid 240-Tab 
through the closing of its contacts R20c. The 
typewriter carriage will be tabulated to character 
space position #26 where it is stopped by a preset 
regular tab stop 230 (Fig. 11) and where a con 
trol stop 256 opens contacts 256a to drop out re 
lays R 9 and R20 and through the opening of 
contacts R2Oc deenergizes the solenoid 240-Tab. 
R.20a will reclose to establish the timing and Oper 
ating circuits for the next cycle. During the Oper 
ating cycle just described, the card carriage 
escapes to the next column reading position 21. 
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fn the operating cycle just described, timing 
relays R to Rf inclusive are not shunted out of 
the timing control and thus relay Ri 2 is not 
picked-up until after R. is energized and trans 
fers its contacts Ra. As the above-mentioned 
circuit for energizing relay R39 is closed with the 
closing of timing contacts R6a at the beginning of 
the operating cycle, such relay has ample time 
for opening its contacts R39a and deenergizing 
relay R38 to transfer its contacts R38c, before 
the timing relay contacts R. 3d close to initiate 
the tabulating operation of the typewriter car 
riage just described. 
The data appearing in Fig. 17 under the title 

“Quantity per assembly' will now be typed. With 
the reclosing of interlock relay contacts R.20a at 
the end of the tabulating operation and with the 
closing of floating can contacts 49, column #21 
of the detail card DC- is sensed and the nu 
meral '1' typed in character space position #26 
of the sheet 203. In like manner columns #22 
and #23 are sensed and the numerals '3' and '4' 
are typed in positions #27 and 28 of the sheet 
2O3, 

Tabulating control by the reading strip.-In the 
reading strip, the plughubs for card columns #21 
and it22 (Fig. 20) are shown as interconnected 
by suitable plug connectors with the shunt plug 
hub 7. Thus, timing relays R to Rlf inclu 
sive are shunted out when columns #21 and F22 : 
are read. The plughub is a for column 23 of 
the reading strip is shown as being connected by 
a plug connector 39 to the connector 389 and 
through the latter to the "Space tab' hub 390 (see 
also Fig. 19e). Thus, with the card carriage in 
column sensing position #23, the tabulating Con 
trol relay R9 (Fig. 19e) is picked up with the 
closing of timing relay contacts R6a and is held 
energized through its hold contacts R. 9a and 
the control stop contacts 256a. However the 
tabulating operation is not effected until timing 
relay contacts R?. 5a close and thereby establish 
through the now closed contacts R 9C, the pick up 
circuit for relay R20. As described previously, 
R20 closes its contacts R20c to energize the sole 
noid 240- Tab and effect a tabulating operation 
of the typewriter carriage. As R20 is not picked 
up until after timing contacts R. 5a are closed, it 
will be apparent that there is ample time for 
effecting the above described printing of the nu 
meral '4' in character space position #28 of the 
sheet 203 before the tabulating of the carriage 
2O is begun. A regular preset tab stop 230 in 
character space position #32 stops the typewriter 
carriage at this position and a control stop 256 
in the rack 250 at this same position opens the 
contacts 256d. (Fig. 19e) and thereby deenergizes 
relays R9 and R20. Contacts R20c then open the 
energizing circuit for the solenoid 240-Tab. 

Shift and shift release operation from the 
reading strip.-As shown in Fig. 17 under the 
column entitled “Standard unit cost,' the char 
acter 'S' is typed on sheet 203 in character 
space position #32. As will be apparent from 
Fig. 9, the '$' is an upper case character and 
consequently the type basket must be shifted to 
upper case position before the typewriter sole 
noid 240-$ for typing the character 'S' is en 
ergized. The type basket is then shifted back 
to its lower case position. With the card car 
riage at its 24 column reading position, the 
shifting to upper case is effected under the con 
trol of the reading strip and before the solenoid 
240-$ is energized in response to the reading 
of the code designation therefor recorded in card 
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column #24 (Fig. 14). The shifting back to 
lower case is effected under the control of the 
reading strip with the card carriage at column 
position #25 and before the typewriter is oper 
ated from the code designation in column 25 
of the detail card. 
As shown in Fig. 20, the plughlubs 67 a for both 

columns #24 and f25 of the reading strip are 
connected by a plug connecter 393 and the plug 
hub 67b for column f24 is connected by a plug 
connector 394 to both the 'Shift' plug hub 395 
and also to the 'Shift release' plug hub 396 (See 
also Fig. 19f). The 'Shift' hub 395 is connected 
through interlock relay contacts R72a, R73a, 
R56a, and R54a and the pick up coil of shift 
control relay R53 with the negative conductor 
306. The 'Shift release' hub 396 is connected 
through interlock relay contacts R12c, RT3b, 
R55a, and R53a and the pick up coil of shift re 
lease control relay R54 with the negative con 
ductor 306. As stated herein above, when the type 
basket 205 is in its normal or lower case posi 
tion, the transfer contacts 236, 237, actuated by 
the type basket, are in the position shown where 
interlock relay R56 is held energized by contacts 
236 and interlock relay R55 is deenergized due 
to open contacts 237. Thus, interlock contacts 
R56a are now closed and they thereby condition 
an energizing circuit for the shift control relay 
R53, and interlock contacts R55a are now open 
and they thereby prevent the establishing of an 
energizing circuit for the shift release control 
relay R54. The interlock contacts R72a, R72c, 
RT3a, RT3b, R54a, and R53a normally occupy 
their closed positions shown as their related 
relays are not energized except as a part of the 
shift and shift release operations. When the 
type basket 205 is in upper case position, con 
tacts 237 are closed and 236 are open and, as 
a result, relay R55 is energized and R56 is de 
energized. Thus, in the upper case position, 
R55a are held closed to condition an energizing 
circuit for shift release relay R54, and R56a are 
open and thereby prevent the establishing of an 
energizing circuit for shift control relay R53. It 
will be apparent that because of this interlock 
ing contact and circuit arrangement, a common 
circuit path can be used for effecting both the 
shift and shift release operations of the type 
writer. 
With the closing of floating cam contacts 49 

at column reading position F24 and with timing 
relay contacts R6a, being closed, a circuit is estab 
lished through the reading strip from contacts 
R6a to the “Shift' hub 395 (Fig. 19f) and from 
the latter the circuit extends through the con 
tacts RT2a and R3a, R56a and R54a and the 
pickup coil of relay coll R53 and to the negative 
conductor 306. Thus, R53 is energized and closes 
its hold contactS R53b to establish a hold circuit 
as follows: from the positive conductor 305 
through a wire 397, normally closed contacts 
R55c, now closed hold contacts R53b, a wire 398, 
and the hold coil of R53 to the negative Con 
ductor 306. Contacts R53d also close to establish 
an energizing circuit for the typewriter Solenoid 
240-Shift extending from the wire 397. Inter 
lock contacts R53a. Open to prevent energizing 
of the shift release control relay R54 while the 
shift operation is being effected. Interlock con 
tacts R53c (Fig. 19a) open to prevent timing 
relay R2 from picking up before the basket 
shifting operation has been completed. Inter 
lock relay R72 is also picked up, with the clos 
ing of R53b and the energizing of relay R53, by 
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a branch circuit extending from the wire 398 
through a wire 400 and pick up coil of R2 to 
the negative conductor 306. Interlock relay R2 
closes its hold contacts R72b (Fig. 19e) to ener 
gize the hold coil of RT2 by a circuit extending 
from the floating can contacts 49 (Fig. 19a) 
through a wire 40 and the now closed hold 
contacts RT2b (Fig. 19e) to the hold coil of R2 
and the negative conductor 306. The latter cir 
cuit remains closed to the end of the cycle when 
the escape operation opens the contacts 49. R2 
also opens its interlock contacts R72a Fig. 19f) 
and thereby breaks the energizing circuit for the 
pick up coil of relay R53. RT2 also opens its 
interlock contacts R72c in the pick up circuit 
for relay R54 (Fig. 19f). 
As explained herein above, with the energizing 

of the Solenoid 240-Shift, the shift lock lever 
26 (Fig. 1) of the typewriter is pulled down and 
thereby locks the key lever 220, to which lever ; 
26 is pivoted and on which shift key 235 is 
mounted, in its shifted position. The shift key 
lever when thus actuated effects the shifting of 
the type basket to upper case position in a man 
ner well known to those skilled in this art. 
As stated when the type basket has completed 

its shifting movement to upper case position, 
interlock relay R55 is energized and R56 is de 
energized by the transferring of contacts 236, 237 
(Fig. 19f). R55 then opens its interlock contacts 
R55c to deenergize the hold coil of relay R53, the 
pick up circuit for R53 having been previously 
opened by interlock relay contacts R72a. Con 
tacts R53d will then open to deenergize the 
solenoid 240 Shift. Relay R55 also closes its 
interlock contacts R550 to condition an energiz 
ing circuit for shift release control relay R54. 
Interlock contacts R53c (Fig. 190) reclose with 
the deenergizing of R53 and thereby permit con 
tinuing of the cycle of Operation under the con 
trol of the detail cards by the serial encrgizing 
of timing relays R 2 to R5 inclusive in the man 
ner previously explained. 
When the card carriage moved to column read 

ing position 24 and the floating cam contacts 
49 closed, as explained above, the translator 

relay R36 was energized because of the presence 
of a code hole in index point position ill of 
column #24 of the detail card. Thus, R3G trans 
ferred its set of translator relay contacts of the 
network in Fig. 19C to their shifted position to 
condition an operating circuit path through the 
network to the solenoid 240-$. This conditioned 
operating circuit extends from the outlet plughub 
402 of the set of contacts R35c in the position 
shown, through a plug connector 403 and the Sole 
noid 240-8 to the wire 334 and negative conduc 
tor 306. Thus, with the reclosing of interlock con 
tacts R53c and when timing relay contacts R. 3d 
are closed, this conditioned operating circuit is 
energized and the typewriter operated to type the 
upper case character "$' in character space posi 
tion #32 of the sheet 203 in Fig. 17. 
The card carriage then spaces to column read 

ing position #25 and the typewriter to character 
space position #33. As stated, the opening of 
floating can contacts 49 by the raising of escape 
pawl 47, opens the hold circuit for interlock relay 
R72 (Fig. 19e) which thereby recloses its contacts 
RT2c. With the card carriage at column sensing 
position #25, the type basket is first returned to 
lower case position under the control of the read 
ing strip, and then the typewriter is operated 
under the control of column #25 of the card 
DC-. 
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With the closing of the floating can contacts 
49 at column #25, an energizing circuit is estab 

lished for the hold coll of relay Rf (Fig. 19b). 
R7 closes its control contacts Ra. This cir 
cuit for R is established during each Operat 
ing cycle; but it is mentioned for the first time 
at this point because it is only useful during a 
shift release operation when it functions to con 
trol through contacts Ra, the length of time 
the typewriter solenoid 240-Shift release is ener 
gized. As explained previously, the shift release 
operation of the typewriter is effected by first 
energizing the solenoid 240-Shift release and 
then by deemergizing such solenoid. When this 
solenoid is energized, it pulls down the shift re 
lease key lever (Fig. 1) and the latter, through 
a suitable link-and-lever arrangement, pulls 
down the shift key lever and thereby effects the 
unlocking of the shift lock key 26. The de 
energizing of solenoid 240-Shift release permits 
the key levers 220, on which the shift release key 
27 and shift key 235 are mounted, to return to 
their normal positions shown. The return of the 
shift key lever 220 to its normal position effects 
the return of the type basket to lower case post 
tion, in a manner well known to those skilled in 
this art. As shown in Fig. 19a, the energizing 
circuit for the relay Rill extends from floating 
cam contacts 49 and includes timing relay con 
tacts Rita in the position shown, and from the 
latter the circuit extends through a wire 403, con 
tacts R73d (Fig. 19b) in the position shown, and 
hold coil of RT to the negative conductor 30. 
With the closing of timing relay contacts R6a 

at column sensing position #25, a control circuit 
is established through the plughubs 67 a for 
columns #25 and #24 of the reading strip and 
through the conductor 394 to the "Shift release' 
plughub 396 (Fig. 19f), and from the latter, 
through the relay contacts R72c and R3b in 
the position shown, relay contacts R55a now 
closed, contacts R53a in the position shown, and 
the pick up coil of R54 to the negative conductor 
306. R54 opens its interlock contacts R54c (Fig. 
19a) to prevent the energizing of the timing relay 
R. 2 until after the shift release operation is Com 
pleted. R54 closes R54d (Fig. 19f) to establish an 
energizing circuit for the solenoid 240-Shift re 
lease extending across the power line and 
through the now closed contacts Ra, referred 
to above. Relay R54 also closes its contacts R5b 
and thereby establishes a hold circuit for its hold 
co extending from the positive conductor 30 
through the wire 405, interlock contacts R56c in 
the position shown, the hold contacts R54b now 
closed, wire 406, and the hold coil of R54 to the 
negative conductor 306. The establishing of the 
hold circuit will also energize interlock relay RT 
through a branch circuit extending from the wire 
408 through a wire 107 and the pick up coil of 
RT3 to the negative conductor 306. R73 closes 
its contacts R73b (Fig. 19e) and thereby estab 
lishes a circuit for its hold coil, which circuit in 
cludes the floating can contacts f49 (Fig. 19d) 
and the wire 40. RT3 opens its interlock con 
tacts RT3a (Fig. 19f) in the pick up circuit for 
R53 and its interlock contacts RT3b in the pick up 
circuit for R54. These contacts RT3a and Rib 
function in a shift release operation the same as 
interlock contacts RT2a and R2C function in a 
shift operation. Relay RT3 also opens its con 
tacts RT3d. (Fig. 19e) which are in the previously 
described energizing circuit for Rf. Contacts R. 
Rita (Fig. 19f) then open to open the energizing 
circuit for the solenoid 240-Shift release, and 
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thereby complete the shift release operation in the 
manner referred to above. From the foregoing it 
is noted that the solenoid 240-Shift release and 
relay R3 are energized during the same step, 
the solenoid by R54d and the relay by R54b, and 
that such solenoid remains energized for Only a 
short period of time which is determined by the 
time required for relay R3 to open its contacts 
to drop out relay RT and for R7 to be deen 
ergized and open its contacts Ra. 
With the deenergizing of the solenoid 

240-Shift release in the manner just explained, 
the type basket will be returned to its lower case 
position and Will thereby transfer its contacts 
238, 237 back to the position shown in Fig. 19f 
to drop out interlock relay R55 and pick up relay 
R56. Relay R55 will then open its contacts R55a 
in the pick up circuit for relay R54, and relay 
R56 will open its contacts R56c in the hold circuit 
for relay R54 and will close its contacts R56a 
to condition the pick up circuit for R53. The 
hold coil of relay R54 will then drop out and re 
open its contacts R54b and close its contacts 
R54a. Relay R54 will also reclose its interlock 
contacts R54c (Fig. 190) to permit timing relay : 
R? 2 to be picked up and thereby provide for the 
continuing of the operating cycle under the con 
trol of column 25 of the detail card DC-. 

It is noted that the pick up coil of R7 (Fig. 
19b) will be energized with the closing of timing 
relay contacts R3a. However, the energizing of 
R at such time will not effect the reenergizing 
of 240-Shift release because the interlock con 
tacts R54c assure that R2 will not pick up in 
the operating cycle until R54 is deemergized and 
R54d (Fig. 19f) thereby opened, the latter con 
tacts being in the energizing circuit for 
240-Shift release. As will appear hereinafter, 
the pick up coil of R is used in a shift release 
operation under the control of a code combina 
tion in the detail card. 
When the above described shift release opera 

tion was initiated by the closing of floating cam 
contacts 49 at column reading position #25, 
such column of the detail card DC- was sensed 
by the brushes 22 in the usual manner. As 
no code designation appears in column F25, none 
of the detail card translator relays are energized. 
With the sets of translator relay contacts of 
Fig. 19C in their normal or unoperated positions 
shown, a conditioned operating circuit for the 
solenoid 240-Space can be readily traced 
throu%h the translator network to the outlet hub 
40 of the set of translator contacts R34a in the 
position shown, and thence through a plug con 
ductor 4 to the “Space' plughub 42 and 
from there through hub 382 and wire 383 and 
the coil of relay RTO to the negative conductor 
306. With the reclosing of interlock contacts 
R54c (Fig. J9a) at the end of the shift release 
operation and with the consequent continuing of 
the serial er: irgizing of timing relays R 2 to R. 
inclusive, the conditioned operating circuit just 
traced is closed with the closing of timing relay 
contacts R. 3d and as a result the relay RTO is 
energized and closes its contacts R0a to estab 
lish, through timing relay contacts R4c, an 
energizing circuit for the solenoid 240-Space. 
As a result, the typewriter carriage is spaced to 
character space position F34. The card carriage 
will also be spaced to column reading position 
#26. As columns 26 and F27 of the detail 
card DC- do not contain code designations, 
the just described operation will be repeated 
twice and the typf 
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to character space position #36. The card car 
riage also spaces twice to column reading posi 
tion if 28. 
With the card carriage now in column sensing 

position #28, the typing of the decimal point ( . ) 
in character space position #36 of sheet 203 will 
be effected under the control of the reading strip, 
and this will occur before the typing of the char 
acter '1' in character space position F37 under 
the control of the code designation recorded in 
column #28 of the detail card DC-f. As shown 
in Fig. 20, plughub 6a for column 28 of the 
reading strip is connected by a conductor 44 
to the inlet hub for the solenoid 240-. (period) 
which prints the period or the decimal point. 
Thus, when timing relay contacts R6a close, this 
typewriter solenoid is energized and the decimal 
point printed and the typewriter escapes to char 
acter space position #37 while timing relays RT 
to R, inclusive are being serially energized. 
With the card carriage in column sensing posi 

tion #28, and with the closing of floating cam 
contacts 49, column #28 of the card DC- is 
read and the translator relay R26 is energized 
and thereby shifts its sets of translator contacts 
in the translator network of Fig. 19c to condi 
tion an operating circuit therethrough extending 
to the outlet hub of contacts R26a in their shifted 
position and thence through conductor 357 and 
the solenoid 240- to the negative conductor 
306. With the closing of timing relay contacts 
R3d, this conditioned operating circuit will be 
energized as described previously, and the nu 
meral character "1" typed in character Space 
position #37. The typewriter carriage escapes 
to character space position #38 and the card 
carriage to column reading position #29. Col 
umn #29 of card DC- is then read and the 
typewriter operated to print the character '0' 
in character space position #39. 
As stated hereinabove, plughub fib for col 

umn #29 of the reading strip (Fig. 20) is con 
nected by the conductor 360 to the "Skip tab' 
plughub 36 f. As shown in Fig. 18, the skip bar 
50 is provided with a high portion 50b extending 
from card column f30 to #37, inclusive. Thus, 
a skip tab operation is effected after the above 
described reading of card column #29 and print 
ing of the '0' in character space position #39. 
This operation was described in detail herein 
above under the sub-heading "Skip tab opera 
tion' and it is, therefore, believed to be unneces 
sary to repeat a detailed description thereof at 
this point, except to say that the typewriter car 
riage is tabulated to character space position #46 
where it is stopped by a preset regular tab stop 
230 (Fig. 11) and where a control stop 256 opens 
contacts 256 to deemergize the tabulating control 
relays R 9 and R.20 (Fig. 19e). Also, the card 
carriage skips column reading positions #30 to 
f:37, inclusive and stops in column reading posi 
tion #38. Upon examination of Fig. 14 it will be 
apparent that the latter operation skips two rec 
ord fields of the detail card DC- which are en 
titled "Serial No,' and "Dept. No,' respectively. 

Rendering effective the three consecutive co 
in control.-It is noted at this point that ac 
cording to the illustrative embodiment of the 
present invention, means is also provided herein 
for effecting automatically a selected operation 
of the apparatus when a predetermined number 
of consecutive record columns are Sensed and 
which bear, respectively, the same code designa 
tion. As will be appearent to those skilled in this 
art, an autor c control of this type may be 
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used in a variety of useful ways. As a record 
colurih of the card in which no code holes have 
been punched, referred to herein as a blank col 
umn, provides for operating the typewriter sole 
noid 240-Space, as described previously, a blank 
record column is considered herein as being the 
code designation representing the spacing Oper 
ation of the typewriter carriage. According to 
the illustrative embodiment this automatic con 
trol is advantageously used to effect the automatic 
ejection of the detail card being read and the 
automatic return of the typewriter carriage to 
character space position it 1 and line Spacing the 
platen, upon the sensing of three consecutive 
blank record columns in the detail card. The 
advantages of this control will be apparent from 
an examination of the detail record cards of 
Figs. 14 and 15. The last field of the cards to 
be sensed is entitled “Description' and varies in 
length in the two cards. 
15 does not bear code designations after record 
column #66. Thus, in a manner which will be 
explained more fully hereinafter, upon sensing 
three consecutive blank columns the card DC-2 
will be automatically ejected and the typewriter 
carriage returned to its F1 character space posi 
tion. This operation will, therefore, save the 
operating time required to Sense the remaining 
blank columns of the card. The advantages of 
this control will also be apparent in considering 
an application where the apparatus of the pres 
ent invention is used as a letterwriter and where 
in the data recorded in each detail card repre 
sents a line of typing. In the latter case, the 
card will be ejected and the carriage returned 
when such card contains data for typing a short 
line, such as the end of a paragraph, an address. 
Salutation, heading, etc. As indicated above, this 
control is referred to herein as the “three con 
secutive column control' and its operation will be 
described more fully hereinafter in connection 
with card DC-2. Provision is also made for pre 
venting operation of the three consecutive col 
lumn control when sensing three successive blank 
Columns in intermediate portions of a card when 
the card also contains code data to be printed 
in columns following such blank columns. In 
order to explain this latter feature, the three 
consecutive column control is made effective, in 
the particular problem being described, in column 
Sensing position #38, and this is the reason why 
this brief general description of the function and 
purpose of the three consecutive column control 
is given at this point. 
As shown in Fig. 20, the hub f 67b for column 

38 of the reading strip is connected by a plug 
connector 46 to the PU or pick up hub 47 of 
the reversing relay (see also Fig. 19d). Thus, 
when the card carriage escapes to column reading 
position #38 and the timing relay contacts R6a 
close, relay R64 is energized through the reading 
strip. R64 closes its hold contacts R64a and 
thereby establishes a holding circuit through the 
hold coil of R64 which extends from the posi 
tive conductor 305 through the latch contacts 
85 (Fig. 19a), the wire 308, the wire 48 (Fig. 
19d), normally closed drop-out relay contacts 
R68a, contacts R64a now closed and the hold 
coil of R64 to the negative conductor 306. R64 
also closes its contacts R64c and thereby estab 
lishes an energizing circuit for the reversing re 
lay R65, which circuit also extends from the posi 
tive conductor 305 through the latch contacts 35, 
and the normally closed contacts R68a and 
through now closed contacts Rf and the coil of 
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relay R65 to the negative conductor 306. Thus, 
relays R64 and R.65 are held energized through 
the latch contacts 35 and the normally closed 
drop-out contacts R68a. 
As shown in Fig. 19b, reversing relay R65 has 

twelve sets of transfer contacts identified, re 
spectively, as R65a to R65m inclusive. In the 
Specific problem now being described, the lower 
most set R65a are the only ones that are used. 
For the set R65a, three plug hubs are shown in 
Fig. 19b in horizontal alignment and are identified 
as the inlet hub 420, the normal outlet hub 42 
and the controlled outlet hub 422. The inlet 
plughub 420 of this set is connected by a con 
nector 423 with the "Space' plughub 382 of Fig. 
19c (see also Fig. 20). The controlled outlet 
plug hub 422 of this set is connected by a con 
nector 424 with the “PU' or pick up hub 425 
of the three consecutive column control (Figs. 
19d and 20). A plug connector does not extend 
from the normal hub 42 as no control is effected 
with the relay R65 deenergized. 
With contacts R65a in their shifted position 

due to the fact that R.65 is now energized, the 
establishing of an operating circuit through the 
relay translator network of Fig. 19C as a result 
of Sensing a blank record column in the detail 
card will, in addition to energizing the Solenoid 
240-Space in the manner previously described, 
also establish a branch parallel circuit from the 
hub 382 through the connector 423 to the hub 
42 of contacts R65a, and through such contacts 
in their shifted position, the controlled outlet 
hub 422, the connector 424 to the “PU' hub 425 
of the three consecutive column control (Fig. 
19d), and from the latter to the pick up coil 
of relay R5 and thence to the negative con 
ductor 306. The operation of the three consecu 
tive column control will be described in detail 
hereinafter under a special sub-heading and in 
connection with the reading of detail card DC-2. 
As stated hereinabove, this control operates when 
three consecutive blank columns are sensed to 
eject the card being read and to return the type 
writer carriage to start a new line of typing. 
The operation of the three consecutive column 
control may be prevented at any time by the en 
ergizing of drop-out relay R63 (Fig. 19d) which 
opens its contacts R63a and R.63c and thereby 
drops out any relays of the control which have 
been picked up as a result of previously sensing 
One or two blank columns in the detail record 
card. Also, the three consecutive column con 
trol is rendered ineffective for all card columns 
either by opening the latch contacts 35 (Fig. 19a), 
or by energizing drop-out relay R.68a (Fig. 19a), 
which will open its contacts R68a to deenergize 
relays R64 and R65 and restore contacts R65a 
to their normal position shown. 
As reversing relay R65 is nergized under the 

control of the reading strip and before contacts 
R3d close, the energizing of this relay to render 
effective the three consecutive column control at 
column reading positions #38, as described above, 
does not interfere with the sensing of column 
#38 of the detail card DC- and in operating 
the typewriter as a result of such sensing. Thus, 
Columns 38 to #42 inclusive of card DC-- are 
Sensed successively and the data represented by 
the code designation in these columns is typed 
in character space position #46 to #50 of copy 
sheet 203 in the column entitled "Engineering 
change No.' 
As shown in Fig. 20a, plughub 67a for column 

#42 of the reading strip connected by con 
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nectors 427 and 359 to the plug hubs Bla, 6b 
for collinn #29 and the latter are connected by 
a connector 360 to the Skip tab hub 36. It is 
also noted that the skip bar 50 of Fig. 18 is pro 
vided with a high portion 50b opposite card col 
umn positions #43 and #44. Thus, after col 
umn #42 of detail card DC- is read and the 
typewriter operated in response thereto, a Skip 
tab operation is effected in the same manner as 
previously described to move the card carriage to 
column reading position #45 and to move the 
typewriter carriage to character space position 
#56. As will be noted from Fig. 1, a regular 
tab stop 230 has been preset in character space 
position #56 and a control stop 256 has been 
placed in the rack 250 at the point corresponding 
to the position #56. Thus, when the typewriter 
carriage reaches character space position #56, 
the carriage is stopped and the control contacts 
256a are opened to drop out the tab control relays : 
R9 and R20 and the solenoid 240-Tao. 
Columns 45 to itS0 inclusive of the detail card 

DC- are sensed successively and the character 
data represented by the code designations there 
in are printed in character space positions #56 
to #61 inclusive of the sheet 203 under the title 
"Bill of material.' The card carriage is now in 
column sensing position #51 and the typewriter 
carriage in character space position #62. 

Shift and shift release under control of record 
card.--Card columns #51 to F53 inclusive of 
DC-1 contain control data for printing the as 
terisk (*) to indicate that the particular part to 
which the data in the typewritten line of the 
sheet 203 pertains, is a purchased part. As will 
be noted from an examination of Figs. 1, 9, and 
19C, the asterisk (*) is the upper case character 
on the type bar which carries the lower case 
numeral character "2.' Thus, in order to print 
the character " "," the type basket must first be 
shifted to upper case position and held there 
while the solenoid 240-' is energized, and then 
the type basket returned to lower case position. 
As shown in Fig. 9, both the shift and shift re 
lease operations are represented by a code desig 
nation which comprises a code hole in the #0 
index point position and a code hole in the #1 
index point position. As shown in Fig. 14, this 
code designation is recorded both in columns #51 
and #53 of card DC-1 and a code hole is punched 
in the #2 index point position of record column 
#52. 
With the sensing of 0-1 code combination in 

record column #51, detail card translator relays 
R35 and R26 are energized and shift their asso 
ciated sets of contacts to condition an Operating 
circuit through the translator network of Fig. 19c, 
which circuit extends from the outlet plughub 
430 for the set of contacts R26b through a con 
nector 43 to both the Shift inlet hub. 432 and 
the Shift release inlet hub 433 (Figs. 19f and 20). 
As explained above under the sub-heading en 
titled "Shift and shift release operation from the 
reading strip,' with the type basket in lower case 
position, relay R56 is energized and relay R55 
deenergized. Thus, with the establishing of the 
just mentioned operating circuit by the closing 
of timing contacts Rd, shift control relay R53 
is picked up, which will result in the energizing 
of the solenoid 24-Shift and the shifting of the 
type basket in the same manner as previously de 
scribed when the energizing impulse came from 
the reading strip. The card carriage will escape 
to read column #5" but the typewriter will re 
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main in character space position #62 as neither 
a character nor the space key lever was actuated. 
Column #52 will then be read in the normal man 
ner and the upper case character " " ' printed in 
position #62 on the sheet 203. The typewriter 
carriage will then escape to position F63 and the 
card carriage to column reading position 33. 
As explained previously, with the type basket 

in upper case position, basket contacts 236, 237 
are in their shifted position where relay R55 is 
energized and R56 deenergized. Thus, with the 
sensing of the 0-1 code designation in column F53 
of DC-, the conditioned operating circuit will 
include the shift release control relay R54 (Fig. 
19f), which will be picked up when tinning relay 
contacts R. 3d close, and then held by its hold 
contacts R54b. Contacts R54d also close to estab 
lish an energizing circuit for 240-Shift release 
through contacts Ra which are closed with the 
energizing of the pick up coil of R7 (Fig. 19b) by 
the closing of timing relay contacts R3a. It is 
noted that, although the hold coil of R is also 
energized during this cycle with the closing of 
the floating can contacts 49, as described above 
under the sub-heading "Shift and shift release 
operation from the reading strip,' such circuit 
is opened by the transferring of contacts R, a 
(Fig. 19d) which occurs at an earlier point in the 
operating cycle and before R. 3d close to energize 
R54. Thus, the pick up coil of RT closes the 
contacts R7 a to establish the energizing circuit 
for 240-Shift release when the operation is un 
der the control of the record column of the card, 
and the hold coil of R closes the contacts RT a 
when the operation is controlled by the reading 
strip. As is apparent to those skilled in this art, 
the relay R is double wound and its contacts 
Ra are actuated by the energizing of either the 
pick up or the holding coil thereof. For con 
venience the coils are shown separate in Fig. 19b. 
In the operation now being described, R3 will 
drop out with the opening of timing relay con 
tacts R2a at the correct time in the cycle, and 
R3a will then open to deenergize the pick up 
coil of Rf, which will open its contacts Ra. 
and the energizing circuit for 240-Shift release. 
The latter solenoid will then be deemergized to 
complete the shift release operation in the man 
ner as explained herelnabove. 
The typewriter carriage is tabulated to charac 

ter space position #66 under the control of the 
reading strip. As shown in Fig. 20, the plughub 
67 a for column #53 of the reading strip is con 
nected by connector 435 to plughub f67b for col 
umn #23. As previously explained, plughub f67a 
rf column #23 is connected by connector 39 to 
the Space tab inlet hub 390 (see also Fig. 19e). 
Thus, with the card carriage at column #53 and 
aft?r the effecting of the shift release operation 
in response to the sensing of the code designation 
in column #53, the solenoid 240-Tab of the type 
writer is energized in the manner fully described 
herein above when column #23 was sensed. As a 
reult, the typewriter carriage is tabulated to 
character Space position #66 where a regular 
preset tab stop 230 (Fig. 11) stops the carriage 20t 
and where a control stop 256 opens its contacts 
256a to deemergize tab control relays R 9 and 
R20 and the solenoid 240-Tab. 
The card carriage escapes to column reading 

position #54. As shown in Fig. 20, plughub 67a 
for column it 54 is connected by a connector 436 
with the connector 394 that extends to both the 
Shift and Shj' release hubs 395 and 396 respec 
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tively. Thus, the type basket will be again shift 
ed to upper case position under the control of 
the reading strip from column reading position 
it 54 and before the character represented by the 
code designation recorded in column #54 of card 
DC- is printed. 
With the type basket in upper case position, 

columns it 54 to #79 of the detail card will be suc 
cessively sensed and the upper case characters 
represented by the code designations recorded 
therein will be printed on the sheet 203 in charac 
terspace positions F66 to #91 inclusive and under 
the title 'Description.' 

After the reading of column it 9 in the card, the 
card escapes to column 80 and the typewriter 
carriage escapes to character space position i92. 
The skipping of the card carriage to column F80 
will effect automatically the ejecting of detail card 
DC- and the feeding of detail card DC-2 into 
the card carriage. The escaping of the typewriter 
carriage to character space position F92 Will ef 
fect a carriage return operation of the typewriter 
in which the carriage 20 is automatically re 
turned to character space position F1 and the 
platen 202 is automatically line spaced so that : 
printing Will begin in the next line. 
Card eject and new card fed from column it 80.-- 

As explained herein above under the sub-heading 
"Initial card feeding operation,' the last column 
contacts 45 (Fig. 19f) are closed when the card 
carriage escapes to column #80. This will result 
in the picking up of relay R which shifts its 
contacts Ra and thereby deenergizes both brush 
magnets 92 and 04. Relay R also opens its con 
tacts Rb, the function of which was described 
previously and will also be referred to hereinafter 
in Connection with a release operation of the card 
carriage which results from the sensing of three 
Consecutive blank card columns. The function 
of contacts Ric will also be explained hereinafter. 
Relay R also opens its contacts Rd (Fig. 19d) 
which drop out any of the relays of the three con 
secutive column control which might be energized 
at this point, as will also appear hereinafter. 
When the brush magnet 92 drops out, its contacts 
95 close and energize relay R5 as explained here 
inabove. Contacts R5a open and thereby prevent 
the establishing of any operating or timing cir 
cuits. Contacts R5c (Fig. 19f) close and thereby 
energize the eject magnet 79 through a circuit 
extending from the positive conductor, through 
the now closed last column contacts 45 and the 
closed switch 303. As explained herein above, the 
energizing of the eject magnet 79 will effect re 
moval of the detail card DC - from the card i 
carriage and will close the auto start contacts 84 
(Fig. 19f) to energize the trip magnet 32 which 
effects the return of the card carriage to its #1 
column reading position and the feeding of the 
bottom detail card (which is DC-2) from the 
magazine 20 into its proper position in the card 
carriage. The energizing of the trip magnet re 
Sults in the opening of latch contacts 35 and the 
closing of contacts 36 (Fig. 19). Closed contacts 
38 energize the motor 22 to effect the just men 
tioned return of the card carriage and the feeding 
of the new detail card. The opening of latch 
contacts 35 drops out the skip interlock relay R3 
(Fig. 19f) and the card lever control relay R4. 
R3 opens its contacts R3a (Fig. 19a) in the brush 
magnet circuit and R4 opens its hold contacts 
Ra (Fig. 19f) and its interlock contacts R4b. 
(Fig. 19a) which are in the reading, timing, and 
Operating circuits. The opening of latch contacts 
3 also drops out the reversing crintrol relay R64 
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and the reversing relay R65. The dropping out 
of the latter relays renders ineffective the opera 
tion of the three consecutive column control until 
such relays are again picked up at column reading 
position 38 in the same manner as explained 
herein above. With the beginning of the return 
movement of the card carriage, the last column 
contacts 45 open and drop out relay R which 
returns all of its contacts to the position shown. 
As the card carriage approaches its Fl column 
reading position and the new card DC-2 is fed 
into the carriage, the latch contacts 35, 36 (Fig. 
19a) are restored to the position shown and the 
card lever contacts 56 (Fig. 19f) are closed. The 
closed contacts 35 and 56 re-establish the ener 
gizing circuit for relay R4 which closes again its 
hold contacts R4a and also closes its interlock 
contacts R4b (Fig. 19d) in the reading circuit and 
R4c in the brush magnet circuit. The closed latch 
contacts 35 also re-establish the energizing cir 
cuit for relay R3 (Fig. 19f) which closes its con 
tacts R3a (Fig. 19a) in the brush nagnet circuit. 
As relay contacts Ra, also in the brush magnet 
circuit, reclosed with the dropping out of R when 
last column contacts 45 opened, now closed con 
tacts R4c and R3a will establish again the ener 
gizing circuit for the brush magnets 92 and O4. 
When thus energized, the brush magnet 92 opens 
its contacts 95 and thereby drops out relay RS 
which permits contacts R5a to again close. As 
explained previously, these latter operations will 
occur after the next detail card DC-2 has been 
fed into the card carriage and positioned with 
its F1 record column in reading position. 
Automatic carriage return operation from a 

Selected character space position.-As explained 
hereinabove a control stop 25 is in character 
Space position #92 of the control tab rack 250 
(Fig. 11). Thus, when the typewriter carriage 
escaped to position #92 as described above, stop 
257 closed its contacts 257a (Fig. 19e) which, 
When timing relay contacts R. 4b closed, estab 
lished an energizing circuit for the pick up coil 
of carriage return control relay R2. As a result, 
R2? closes its hold contacts and thereby estab 
lishes a circuit through the hold coil of R2 which 
extends from the positive conductor 305 through 
normally closed control stop contacts 255a, a 
wire 440, a wire 44, now closed contacts R2 a, 
the hold coil of R2, to the negative conductor 
306. R2 also shifts its contacts R2 c and thereby 
conditions a pick up circuit for R23, R74, and 
R5 yhich circuit is closed by timing relay con 
tacts R. 5a (Fig. 19b). The latter circuit extends 
from the positive conductor 305, through wire 
347 (Fig. 19b), contacts Rf 5a, wire 369, R2 ic 
now shifted (Fig. 19e), to wire 442, and thence 
through pick up coils of R23 and RT4 and the coil 
of R5, in parallel, to the negative conductor 36. 
R23 closes its contacts R23b and thereby estab 
lishes a circuit through the hold coil of R23 which 
also includes the normally closed control s.op 
contacts 255a, and the wires 440 and 44, R23 
opens its interlock contacts R23 (Fig. 19a) and 
thereby prevents the establishing of operating or 
timing circuits for the succeeding operating cycle. 
R23a is held open, until the carriage return oper 
ation has been completed and R2 and R23 are 
deenergized by the opening of contacts 255a, 
which occurs when the typewriter carriage 
reaches the F1 character space position and the 
control stop 255 (Fig. 11), in such position in the 
rack 250, opens the contacts 255a. 
R23 also closes its contacts R23c (Fig. 19e) 

which, because the type b? -ket is now in upper 
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case position, first energizes the solenoid 240 
Shift release (Fig. 19f) to return the type basket 
to its loyer case position and then energizes the 
solenoid 240-Carriage return (Fig. 19e). Were 
the type basket in lower case position R56d would 
be in shifted position and the closing of R23c 
would, therefore, energize solenoid 240-Carriage 
return and thereby effect the carriage return and 
line spacing operation without further delay. 
However with the type basket in upper case po 
sition basket contacts 236 (Fig. 19f) are open 
and R56 is deenergized and its contacts R56d in 
the position shown in Fig. 19e. Thus, when R23c 
close, as explained before, a circuit is established 
from the positive conductor 305 through the con 
tacts R23c; the contacts R56d, in the position 
shown; contacts RT4a, closed when R74 was 
picked up by the shifting of R2 c.; a wire 444, 
and solenoid 240-Shift release (Fig. 19f) to the 
negative conductor 306. 
R74 (Fig. 19e), when energized by the shifting 

of R2c, also closed its hold contacts R74c and 
thereby established a holding circuit across the 
line which includes normally closed contacts 
R76a. As R75 is picked up at the same time as 
R74, its contacts R75c opened before hold con 
tacts RT4c closed, so R76 does not pick up to 
Open R76a and thereby prevent the establishing 
of the just mentioned hold circuit for RT4. 
R75 is deenergized when the timing relay con 

tacts R. 5a are opened at their regular time in 
the operating cycle and thereby permits its con 
tacts R75c to close and establish an energizing 
circuit for R76. R76 opens its contacts R76a and 
thereby drops out the holding circuit for R74. 
R74 then opens its hold contacts R74c to drop out 
R76 and also opens its contacts RT4a to deener 
gize solenoid 240-Shift release and thereby effect 
the return of the type basket to its normal or 
lower case position. As a result, basket contacts 
236 (Fig. 19f) reclose and pick up the relay R56 
which transfers its contacts R56d. (Fig. 19e) and 
thereby establishes an energizing circuit for sole 
noid 240-Carriage return which includes the 
now closed contacts R23c. Thus, a carriage re 
turn operation is effected and, at the completion 
thereof, control stop contacts 255a are opened and 
thereby open the holding circuits for the relays 
R.2? and R23 which control the carriage return 
operation, R23, when thus deenergized, permits 
its interlock contacts R23 (Fig. 19a) to reclose 
and permit the establishing of the operating and 
timing circuits for the next operating cycle. 
With the card carriage now at the #1 column 

sensing position and with the typewriter carriage 
at its #1 character space position and the platen 
line spaced to begin the next line of typing, col 
umns it to #6 of the card DC-2 are read suc 
cessively and the characters represented by the 
recorded code designations therein are typed in 
character space positions #1 to #6 inclusive of 
the second line of typing on the sheet 203. A 
skip tab operation will effect the skipping of the 
card carriage over column sensing positions 7 
to #12 inclusive and the tabulating of the type 
writer carriage to character space position #13, 
the same as described above in connection with 
card DC-1. As column #13 of detail card DC-2 
is blank, the control of the operation will remain 
in the detail card, and the card carriage and type 
writer carriage will each be spaced one position. 
The operation of the apparatus in sensing card 
columns #14 to #65 inclusive and in printing 
the character data recorded therein on sheet 208 
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will be readily understood from the above detail 
description. 

Operation of the three consecutive column cont 
trol.-As explained herein above, when the three 
consecutive column control is rendered effective, 
it provides for the automatic ejection of the card 
being sensed and for the automatic return of the 
typewriter carriage and the line spacing of the 
platen in response to the sensing of three con 
secutive blank columns in the record card. In 
operating under the control of detail card DC-2, 
the three consecutive column control is rendered 
effective at column sensing position #38 and in 
the same manner as described above in connec 
tion with detail card DC-, i.e., by the energizing 
of reversing relay R65 under the control of the 
reading strip. The manner in which the control 
is nullified by the sensing of the 11-0 code desig 
nation in record columns #40 and #53 of card 
DC-2, will be explained after the operation of 
the control is described. 
With the card carriage at the #66 column 

Sensing position, the closing of floating cam con 
tacts 49 to sense the blank record column #66 
of card DC-2 will result in none of the detail 
card translator relays being energized, and this 
will provide a conditioned operating circuit ex 
tending through the translator network of Fig. 
19C and including the Space plug hub 382 and the 
space control relay R70. With the closing of tim 
ing relay contacts R3d, this conditioned circuit 
will be closed and, as a result, the solenoid 
240-Space will become energized, in the above 
described manner, with the closing of contacts 
R70a and the transferring of timing relay con 
tacts Ric, and the typewriter carriage will there 
by be advanced one character space. 
Simultaneously with the energizing of R79 by 

the closing of the just mentioned operating cir 
cuit, an electrical impulse also flows through a 
branch circuit extending from the Space hub 382 
through connector 423 (see also Fig. 20), revers 
ing relay contacts R65a (Fig. 19b), and connector 
424 to the PU hub 425 (Fig. 19d) of the three con 
secutive Column control; and, from the latter hub, 
through a wire 450 and the pick up coil of relay 
R5 to the negative conductor 306, and also 
through a branch parallel circuit extending from 
the wire 450, through relay transfer contacts 
R59c, in the position shown, and the pick up coil 
of relay R58 to the negative conductor 306. Thus, 
relays R57 and R58 are energized simultaneously 
with the energizing of space control relay R70. 
R57 closes its hold contacts R57b, which estab 
lishes a hold circuit for the hold coil of R5, ex 
tending from the positive wire 305 through the 
latch contacts 35 (Fig. 19a), the wire 308, con 
tacts Rd (Fig. 19d), wire 45, tinning relay con 
tacts R. 3c, now closed, the contacts R57b, and 
the hold coil of R5 to the negative conductor 
306. R5 also closes its contacts R57d and R58 
closes is contacts R58a to establish a hold circuit 
for the hold coil of R58, which extends from the 
positive conductor 305 and includes the latch con 
tacts 35 (Fig. 19a), the wire 308, the contacts Rd 
in the position shown, and the wire 45. This 
latter hold circuit extends from the wire 45, 
through the contacts R57d, drop out relay con 
tacts R63a, contacts R58a, and the hold coil of 
R58, to the negative conductor. 

It is noted that the transfer contacts Rd. of 
timing relay R4 in the position shown and the 
timing relay contacts R6c are both connected 
in shunt with contacts RST d and, at certain. 
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times in the operating cycle, serve to maintain 
this hold circuit for R58 and also maintain en 
ergising eircuits for other relays of the three 
consecutive column control, as will presently ap 
pear. It is also noted that the characteristics 
of timing relays R 3 and Rf4, and relay R5T are 
such that although Rf4 and R5 are both en 
ergized by different contacts of the same relay 
R 3 (R3a and R3d), the contacts Rf4d do 
not shift from the position shown in Fig. 19d 
until after R57 d close, and thereby make poS 
sible the maintaining of this hold circuit for R58 
from one cycle and through the next provided 
R57 is picked up in said next cycle. R57 a open 
with the energizing of R57 and thereby prevent 
the establishing of a pick up circuit for R59 until 
after R57 is dropped out. The latter circuit is 
conditioned by the closing of R58a upon the 
energizing of R58. 
When the escape magnet 40 is energized (Fig. 

19b) with the closing of timing relay contacts 
R 5a, the floating cam contacts 49 (Fig. 19a) 
open, as previously described, and thereby de 
energize timing relays R6 to R2 inclusive, there 
by closing contacts R6c (Fig. 19d) to maintain 
the holding circuit for R58. When timing con 
tacts R. 3a, R. 3d, and R? 3c open by the deen 
ergizing of R3, the pick up coil and holding 
coil of R5, and the coil of Rf4 drop out. R5d 
open, R57 a close, and R. 4d return to their nor 
mal position shown, R57 a establish the pick up 
circuit for R59, which includes the contacts R6c, 
now closed, normally closed drop out contacts 
R63c, now closed R58c and R57a and the pick 
up coil of R59. R59 closes its hold contacts R59a 
to establish a circuit for the hold coil of R59 which 
is in parallel with the hold circuit for R58 and 
also includes the wire 45 and is maintained 
through the shunt connected contacts R6c and 
R 4d, now in the position shown, and the nor 
mally closed drop out contacts R-63a. R59 
transfers its contacts R59c to condition a pick 
up circuit for R69 extending from the wire 450 
and including a wire 452. 
When the card carriage escapes to the next 

column reading position which is #67 and when 
the floating cam contacts 49 reclose, the next 
operating cycle begins with the sensing of the 
blank column F67 of card DC-2 and the pick 
ing up of the timing relay R6. R6c opens, but 
as stated previously R58, and now R59, are held 
energized by R. 4d in the position shown. When 
R3d close, R57 is again energized and closes 
its contacts R57d to maintain the holding cir 
cuits for R58 and R59. R. 4d transfers with the 
energizing of timing relay Rf4; but, as ex 
plained, R57d close shortly therebefore and thus 
maintain the circuit. R60 is picked up with the 
energizing of R57, through the circuit path ex 
tending from wire 450, contacts R59c, now shift 
ed, wire 452, contacts R6 c in the position 
shown, and pick up coil of R60 to the negative 
conductor 306. R60a close to energize the hold 
coil of R60 by a circuit path extending from the 
normally closed drop out contacts R63a. R5Tc 
open to prevent the picking up of R6, at this 
time. R60c close to condition the pick up cir 
cuit for R6. R57 is deenergized with the open 
ing of R 3d and R3c; but, as in the first cycle, 
R58 and R59, and now R60, are held by R6c 
which close when the floating cam contacts open 
to drop out R6, which is before R3 deenergized. 
RTc now close to pick up R6, which closes its 
contacts R6 a to establish a circuit for its hold 
coil extending from R63a. R6 transfers its 
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contacts R6c to condition a pick up circuit for 
R62 which extends from the wire 450 and in 
cludes the contacts R59c still in shifted position, 
the wire 452, the contacts R6fc now shifted, a 
wire 453, and the pick up coil of R62. Thus, 
in this second successive operating cycle in which 
a blank column is sensed, relays R60 and R6 
were picked up in succession and a pick up cir 
cuit for RS2 was Conditioned. As in the previous 
cycle the typewriter carriage escapes one Space 
and the card carriage moves to column sensing 
position it 68 and relays R58, R59, R60, and R6 
are held through this second cycle to the next 
or third cycle by both R6c and Rf4d. 
When the floating cam contacts 49 close to 

begin the next or third cycle, blank record col 
unn #68 or DC-2 is sensed and timing relay 
R6 is picked up and its contacts R6c open, but 
the hold circuits of the control are maintained 
through R. 4d, as in the previous cycle. When 
Rf 3d closes to establish the operating circuit for 
the space control relay RTO and then solenoid 
240-Space, R57 is picked up, as before, R62 is 
picked up simultaneously with R57 by the cir 
cuit path traced above including shifted R59c 
and R.Sc. R62 is held by its hold contacts R62b 
and by timing relay contacts R. 4d now shift 
ed. As in the previous cycles, R57d close before 
R. 4d transfer, so as to maintain the energizing 
circuits for R58, R59, R60, and R6. R. 6a close 
with the energizing of R 5 and Rf6 (Fig. 19t) 
and thereby maintain the holding circuit for R62 
one step longer after R4 drops out and returns 
R. 4d to its position shown. 

R62 closes its contacts R62a and R62c and 
thereby establishes parallel energizing circuits 
for the carriage return control relay R23 and for 
the release control relay R24. R62a and R62c 
are connected to the positive wire 305 by a con 
mon path including a wire 455, the wire 308, and 
latch contacts 35 (Fig. 19a). The energizing 
circuit for the control relay R23 extends from 
R62a through the CR, Exit hub 456 (Figs. 19d 
and 20), a plug connector 457, the CR hub 458 
(Fig. 19e) of the three consecutive column con 
trol, contacts R2 c in the position shown, wire 
442 and the pick up coils of R23 and R75, in 
parallel, to the negative conductor 306. The en 
ergizing circuit for the release control relay ex 
tends from the contacts R62c (Fig. 19d) through 
the REL Exit hub 460 (see also Fig. 20), a plug 
connector 46, the REL hub. 462 (Fig. 19e), 
R22c in the position shown, wire 463, the pick 
up coil of R24 to the negative conductor 306. 
With the energizing of relay R23, the carriage 

return and line spacing Operation is effected in 
the same manner as described above when R23 
was energized as a result of the control stop 25 
in character space position F92 closing its con 
tacts 257a and thereby picking up R2 (when 
R. 4b closed), the relay R2 then shifting its 
contacts R2 c to pick up R23. As the type basket 
is now in upper case position, a shift release 
operation will be effected before the carriage re 
turn operation, in the same manner as pre 
viously described. 
With the energizing of relay R24 (Fig. 19e), 

the latter will close its hold contacts R24b and 
thereby establish an energizing circuit for both 
the hold coil of R24 and the release magnet 60. 
The latter circuit includes the normally closed 
contacts Rb, the wire 308, and the normally 
closed latch contacts 35 (Fig. 19a). As described 
previously under the sub-heading "Initial card 
feeding operation,' the release magnet 60 will 
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move the slide 6 (Fig. 2) to the right and will 
thereby raise the skip lifter 5 to disengage the 
pawl 47 from the rack 5, which will result in 
the card carriage escaping to the last-column 
position and in closing the last-column contacts 
f5. As explained previously, contacts 45 close 
and energize relay R as the card carriage leaves 
the #79 column reading position and R, then 
opens its contacts Rib in the energizing circuit 
of R24 and the release magnet 60; and, as the 
card carriage noves into the #80 Column posi 
tion, a projection (not shown) on the card car 
riage engages the left-hand end of slide 66 and 
moves the latter back to the normal position 
shown. The closing of last-column contacts 45 
also effects the ejecting of card DC-2, the re 
turn of the card carriage to its F1 column read 
ing position, and the feeding of a new detail 
card into the card carriage, all in the same man 
ner as described hereinabove in connection with 
the "Initial card feeding operation.' 
From the foregoing, it will be apparent that, 

after the three consecutive column control is 
rendered effective by the energizing of relay R65, 
a carriage return and release operation is ef 
fected automatically upon the Sensing of three 
consecutive blank columns in the record card. 
When the release operation is effected, the skip 
lifter contacts 59 open to drop out R3 (Fig. 19f) 
and R3a (Fig. 19a) open to deenergize the brush 
magnets 92 and 04. Contacts 95 open when 
magnet 92 drops out. R5 then becomes ener 
gized and opens R5a. When last column contacts 
45 (Fig. 19f) close, the relay R is energized, as 

explained previously, and shifts its contacts Rd 
(Fig. 19d) to drop out all relays of the three con 
secutive column control. Also the opening of 
latch contacts 35 (Fig. 19a) drops out relay R65 
(Fig. 19d) and thereby renders the three con 
secutive column control ineffective. 
Summarizing the operation of the three con 

secutive column control, when the first blank 
column was sensed, cycle control relay R57 and 
relay R58 were picked up in the first part of the 
operating cycle and conditioned a pick up circuit 
for R59. R59 was energized with the dropping 
out of cycle control relay R5 during the last 
part of the first cycle and conditioned through 
R59c. a pick up circuit for R60. When the sec 
ond blank column was sensed, cycle control relay 

- R57 was again picked up and relay R60 was 
picked up during the first part of the Second 
cycle and conditioned a pick up circuit for R6. 
When cycle control relay R57 dropped out at 
the end of the second cycle R6 was energized 
and conditioned a pick up circuit for R62. When 
the third consecutive blank column was sensed, 
cycle control relay R57 was again picked up and 
relay R62 was also picked up and effected 
through its contacts R62a and R62c the carriage 
return and release operations referred to above. 
It will be apparent that the three consecutive 
column control can be operated in response to 
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the sensing of any selected code designation to : 
effect any selected functional or typing operation 
by rearranging the plug. connections to the PU 
hub 425 and the two Exit hubs 456 and 460. 

In the illustrative embodiment, if less than 
three consecutive blank columns are Sensed, re 
lay RST will not become energized during the 
operating cycle when some designation other 
than the blank column is sensed. Hence, R57d 
cannot close before Rd. shift to maintain the 
energizing circuits for any of the control relays 
of the group R58 to RB f. Consequently, any of 
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the latter relays which are energized at that time 
are deemergized. 
As stated hereinabove, when the three consec 

utive column control has been rendered effective, 
its operation can be nullifled at any selected part 
of the card where it is desired that it not operate. 
Such would be the case where three or more 
Successive blank columns are in intermediate 
portions of the card, and the following record 
columns contain designations to be read and 
typed. In the construction shown, the operation 
is nullified by the energizing of drop out relay 
R63 (Fig. 19tl) which opens its contacts R63a. 
and R.63c and thereby deemergizes any of the 
control relays of the group R5 to R6 which 
may be held energized at the time. Relay R63 
may be energized at any selected column reading 
position of the card carriage, either from the 
reading strip or by a selected code designation 
in the card being read. In the illustrative em 
bodiment R63 is energized in response to the 
Sensing of a selected code designation. As indi 
cated in Fig. 9, the ill-O code designation rep 
resents the drop out operation for the three con 
secutive column control. This designation ap 
pears in column #40 and in column 53 of the 
card DC-2 (Fig. 15). Thus, when this designa 
tion is read, translator relays R3 and R35 are 
energized and condition an operating circuit 
through the network of Fig. 19c. which termi 
nates at the controlled outlet hub. 465 of the set 
of contacts R35c. From the hub. 465, the oper 
ating circuit extends through a plug connector 
466, to the DO hub. 46 (Figs. 9d and 20) of the 
three consecutive column control. When this 
operating circuit is closed by the closing of tim 
ing relay contacts R.3d, the drop out relay R3 
is picked up and the consequent opening of its 
contacts R63a and R63c drops out any relays of 
the group R58 to R6 inclusive which are then 
held and thereby nullifies the three consecutive 
column control at this point. 
From the foregoing it is apparent that the rec 

ord controlled printing apparatus of the present 
invention possesses many advantages. The ap 
paratus may be used to print character data on 
a copy sheet under the selective control of code 
designations recorded in a detail card and a 
master card and under the Selective control of 
the reading strip. The selective control features 
make possible the arranging of the typed data in 
a variety of ways. For example, the character 
data can be arranged in tabulated or columnar 
form as in the selected problem described. Also, 
the data can be arranged as in a letter or other 
form of descriptive or narrative composition. 
The apparatus is highly flexible in its opera 

tion. In the selected problem disclosed, each de 
tail card contains the coded record for printing 
one line on the copy sheet. However, by control 
ling... the carriage return operation from a ses. 
lected code designation in a record column of 
the card, the data-frem here than one detail card maybe included in one line of tying, or the data 
from one record card may be typed in more than 
one line on the copy-sheet. This may be readily 
and simply effected by selecting a code-designa 
tion representing the carriage return operation, 
and by making a plug connection extending from 
the outlet hub of the translator network (Fig. 
19c.), which is in the conditioned operating cir 
cuit set up by nate to theseRhub 
470 of Fig. 19e and Fig.20. Also, when desired, 
a carriage return operation can be estected from 
any selectedcolumi reading bosition of the card 

) . 
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carriage by making a plug Connection extending 
from a hub 6a, 67b of the reading strip, cor 
TeS g to the selected column, to the hub 
4TO. Also, both the carriage return operation and 

: the release operation can be effected by a single 
code combination in the card or from a selected 
column position of the reading strip by plugging 
from the proper outlet hub of the translator net 
work or from the proper hub of the reading strip, 
to the REL CR hub 47 of Fig. 19e and Fig. 20. 
The operation of the illustrative embodiment 
under these selected conditions will be obvious 
from the wiring diagram and from the previous 
description. 
In the same manner, the release and eject 

operation can be effected, without carriage re 
turn, under the control of a selected code desig 
nation, or from the reading strip, by a plug con 
nection extending from the proper outlet hub of 
the translator network of Fig. 19C, or from the 
hub 6d or 67b of the Selected column of the 
reading strip, to the hub 462 of Fig. 19e and Fig. 
20. The resulting release Operation will be the 
same as described above in connection with the 
three consecutive column control and will be ob 
vious from the wiring diagram. A simple column 
skip operation of the reading unit can also be 
effected either from the reading of a Selected 
code designation or from a Selected column posi 
tion of the reading strip by a plug connection to 
the Skip hub 472 (Figs. 19e and 20). The latter 
will provide for energizing the relay RT which 
will close its hold contacts Ra and will, 
through its contacts Ric, effect a column skip 
operation in the sane manner as described above 
when Rf8 was energized to effect the skip tab 
operation. Also, the skip tab operation may be 
effected under control of a Selected code combi 
nation in the card by a plug connection to hub 
36. 

If desired, the reversing relay R65 can also be 
used to encipher selected data. To this end the 
relay R65 can be energized at any selected col 
umn reading position, as in the three consecutive 
column control, or it may be energized by the 
sensing of a selected code designation in the 
card. The reversing relay R65 may be selectively 
dropped out in the same manner. The selective 
enciphering of data may be effected in the illus 
trative embodiment by making the proper plug 
connections between the controlled outlet hubs 
of the sets of translator relay contacts of Fig. 19C, 
and the inlet hubs of the contacts controlled by 
the reversing relay R65 (Fig. 19b), and between 
the normal and controlled outlet hubs of R65 
and the inlet hubs of the typewriter Solenoids 
240. For example, the sensing of the 2- code 
designation could be made to selectively print 
the character 'A' or the character 'S' under the 
selective control of the reversing relay R65. In 
order to effect this, the plug connection 332 (Fig. 
19C) is omitted and a plug connection made from 
the controlled outlet hub 33 to the inlet hub 
474 of R65b, a second plug connection made be 
tween the normal outlet hub 475 of R65b to the 
inlet hub 333 for solenoid 240-A, and a third 
plug connection made between the controlled 
outlet hub T6 of R65b to the inlet hub 477 for 
the solenoid 240-S. Thus, when the relay R.65 
is deenergized, the 2-1 code designation in the 
card will effect the printing of the character 
'A'; and, when R65 is energized its contacts 
Rb will shift and the same code designation 
will then effect printing of the character “S.' In 
similar fashion the hubs of the other reversing 
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relay contacts can be plugged to provide selec 
tive enciphering of other character data. Selec 
tive enciphering can also be effected by omitting 
the plug connectors 320 (Fig. 19a) extending be 
tween the reading brush outlet hubs and the de 
tail card translator relay inlet hubs and by plug 
connecting these inlet and outlet hubs and the 
hubs of the reversing relay R65, in a fashion 
similar to that just described with the hubs 33, 
333 and the hubs of R65t. 
The reversing relay R65 can also be used to 

selectively print under the control of the reading 
strip, character data in different lines of the 
copy sheet 203. For example, should it be de 
sired to print data composing a date in selected 
column positions of one line of typing and not 
print such data in the other lines at the selected 
column positions, the plughubs of the reading 
Strip corresponding to Such selected column po 
Sitions are plugged, respectively, to the inlet hubs 
of the sets of reversing relay contacts, and the 
controlled outlet hubs of the latter are plugged 
to the inlet hubs of the solenoids 240 which print 
the characters composing the date. The detail 
card for controlling the line of typing in which 
the date data is to be included, will include in its 
record column immediately preceding the Se 
lected column positions from where the date is 
to be printed, a predetermined code designation 
for energizing the reversing relay R65, the proper 
outlet hub of the translator network being 
plugged to the PU hub 47 (Fig. 19d). Thus, 
when such code designation is sensed the relay 
R65 is energized and shifts its Sets of transfer 
contacts, so that in the succeeding Selected col 
unn positions electrical impulses will flow 
through the reading strip and reversing relay 
contacts to the typewriter solenoids for printing 
the date. After the last column position where 
the date is to be printed, the reversing relay may 
be dropped out either by a selected code desig 
nation or from the reading strip, the proper plug 
connections being made to the DO hub 4T 8 (Fig. 
19d) which will result in relay R68 being ener 
gized after the date is printed. R68 will open its 
contacts R68a and thereby drop out the revers 
ing relay R65. 
As stated hereinabove, by adjusting the 

switches 30, 302, and 303 from their respective 
positions shown in the drawings to their opposite 
positions, the illustrative embodiment can be 
operated to read column it 80 of the record card 
before the card is ejected. Thus, with the switch 
30 closed (Fig. 19a), and the switch 302 open 
(Fig. 19b), and the switch 303 open (Fig. 19f), 
when the card carriage escapes to column #80 
the energizing of relay Rd by closing of the last 
column contacts 45 will transfer its contacts 
Ra (Fig. 19d) and thereby maintain the ener 
gizing circuit for the brush magnets 92 and 04 
through the now closed switch 30 and the float. 
ing cam contacts 49. As the switch 303 (Fig. 
19f) is open, the eject magnet 79 will not be ener 
gized at this time. Column 80 of the card will 
be read and the code designation therein trans 
lated and the corresponding character printed 
on the sheet 203. When tinning relay contacts 
R5a (Fig. 19b) close to energize the escape mag 
net, the pick up coil of relay R2 will be energized. 
It is noted that in column position before column 
#80, relay Rf is not energized and its contacts 
Re are closed and thereby shunt the pick up 
coil of relay R2 out of the escape magnet Cir 
cuit; but, when sensing column #80, relay Rf is 
picked up and the shunt circuit through Rile 
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is broken, with the result that the relay R2 is 
picked up with the escape magnet 40, as just 
explained. With the energizing of the escape 
magnet through the timing relay contacts R 5a, 
the floating can contacts 49 open and thereby 
break the energizing circuit for brush magnets 
92 and 04. Magnet 92 will close its contacts 95 
and thereby pick up interlock relay R5. R5 will 
then close its contacts R5c (Fig. 19f). When the 
pick up coil of relay R2 was energized it closed 
its contacts R2a (Fig. 19f) and thereby estab 
lished an energizing circuit for the eject magnet 
79 through a circuit which includes the last col 
unn contacts 45 now closed, the contacts R2a, 
wire 480, the eject magnet 9 and the now closed 
relay contacts R5c. As explained previously, the 
energizing of the eject magnet will effect an eject 
operation, the returning of the card carriage to 
#1 column reading position and the feeding of 
a new detail card into the carriage. 
When a release or a combined release and car 

riage return operation is effected by a code des 
ignation in a record card or from the record 
strip, with the switch 303 in open position, relay 
R24 (Fig. 19e) is energized and closes, in addi 
tion to its release control contacts R24b, its con 
tacts R24c (Fig. 19f). As a result, when the last 
column contacts 45 close an energizing circuit 
will be established for the hold coil of R2 at the 
same time R is energ1zed. R2 will close its 
contacts R2a and thereby hold the hold coil of 
R2 energized through the contacts 45 before R. 
opens its contacts Rb (Fig. 19e) to drop out R24 
and the release magnet. Thus, the eject magnet 
will be energized at the same time as the R2 
hold coil is energized, because R5c will be closed 
at the beginning of the release operation when 
slide 66 raised the end of the skip lifter and 
thereby opened the skip lifter contacts 59 (Fig. 
19f) to drop out relay R3 which, in turn, opened 
its contacts R3a (Fig. 19a), the latter breaking 
the circuit to the brush magnets and the contacts 
95 then closing to pick up R5 and close R5c. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a preferred em 
bodiment, it will be understood that various 
omissions and substitutions and changes in the 
form and details of the device illustrated and 
in its operation may be made by those skilled in 
the art without departing from the spirit of the 
invention. It is the intention, therefore, to be 
limited only as indicated by the scope of the 
following claims. 
What is claimed is: 
1. In cyclically operable apparatus for trans 

scribing character data onto a copy sheet under 
the control of data representing designations re 
corded in a record strip; record sensing means 
for successively sensing the data designations 
during successive operating cycles; printing 
means including a plurality of character actua 
tors corresponding, respectively, to different 
character data and each said actuator being op 
erable when activated to effect printing of its 
corresponding character; electrical circuit means 
operable in response to the sensing of each desig 
nation for activating the corresponding actuator 
and including a main control switch effective 
when closed to initiate an operating cycle during 
which a designation is sensed, the corresponding 
actuator is activated, and relative movement is 
effected between the record strip and the sensing 
means to provide for Sensing the succeeding des 
ignation; and said electrical circuit means also 
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including timing means comprising a series of 
electrical relays interconnected to effect their 
being energized in a prescribed serial Order and 
then deenergized and including a first pair of 
contacts operable when actuated to effect the 
activating of the actuator and a second pair of 
contacts operable to provide for the opening of 
said main control Switch and then the reclosing 
of Said switch to initiate the succeeding operat 
ing cycle. 

2. In cyclically operable apparatus for trans 
Scribing character data onto a copy sheet under 
the control of data representing designations re 
corded in a record strip; record sensing means 
for Successively sensing the data, designations 
during Successive operating cycles; printing 
means including a plurality of character actua 
tors corresponding, respectively, to different 
character data and each said actuator being 
operable When activated to effect printing of its 
corresponding character; electrical circuit means 
operable in response to the sensing of each desig 
nation for activating the corresponding actuator 
and including a main control Switch effective 

5. When closed to initiate an operating cycle, during 
which a designation is sensed, the corresponding 
actuator is activated, and relative movement is 
effected between the record strip and the sensing 
means to provide for sensing the Succeeding des 
ignation; and said electrical circuit means also 
including timing means comprising a series of 
electrical relays interconnected to effect their 
being energized in a prescribed serial order and 
then deenergized in a predetermined Order and 
including a first pair of contacts operable when 
actuated to effect the activating of the actuator 
and a second pair of contacts operable when 
actuated by the energizing of its related relay 
to provide for the opening of said main control 
switch and operable when actuated by the de 
energizing of its related relay to provide for the 
reclosing of Said Switch to initiate the succeed 
ing operating cycle. 

3. In Cyclically operable apparatus for trans 
Scribing character data onto a copy sheet under 
the Control of data representing designations re 
corded in a record strip; record sensing means 
for successively sensing the data designations 
during successive operating cycles; printing 
means including a plurality of character actua 
tors corresponding, respectively, to different 
Character data, and a plurality of functional 
actuators corresponding to the functional opera 
tions of the printing means, and each said actu 
ator being operable when activated to effect 
printing of its corresponding character, or to 
effect its corresponding functional operation; 
electrical circuit means operable in response to 
the sensing of each designation for activating 
the corresponding actuator and including a main 
control switch effective when closed to initiate 
an operating cycle, during which a designation 
is sensed, the corresponding actuator is activated, 
and relative movement is effected between the 
record strip and the sensing means to provide 
for Sensing the succeeding designation; and said 
electrical circuit means also including timing 
means comprising a series of electrical relays 
interconnected to effect their being energized in 
a prescribed serial order and then deemergized 
and including a first pair of contacts operable 
when actuated to effect the activating of the 
actuator and a second pair of Contacts operable 
to provide for the opening of said main control 
switch and then the reclosing of said control 
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switch to initiate the succeeding operating cycle; 
and means operable, upon the activating of an 
actitator corresponding to a functional operation 
requiring a longer time for its completion than 
is normally required for a character printing 
operation, to delay the effectiveness of said con 
trol switch to initiate the succeeding cycle until 
such functional operation has been completed. 

4. In cyclically operable" apparatus for trans 
scribing character data onto a copy sheet under 
the control of data representing designations re 
corded in a record strip; record sensing means 
for successively sensing the data designations 
during successive operating cycles; printing 
means including a plurality of character actua 
tors corresponding, respectively, to different 
character data, and a plurality of functional 
actuators corresponding to the functional opera 
tions of the printing means, and each said actu 
ator being operable when activated to effect 
printing of its corresponding character, or to 
effect its corresponding functional operation; 
electrical circuit means operable in response to 
the sensing of each designation for activating 
the corresponding actuator and including a main : 
control switch effective when closed to initiate 
an operating cycle, during which a designation 
is sensed, the Corresponding actuator is activated, 
and relative movement is effected between the 
record Strip and the sensing means to provide 
for sensing the succeeding designation; and said 
electrical circuit means also including timing 
means comprising a Series of electrical relays 
interconnected to effect their being energized in 
a prescribed Serial order and then deenergized : 
and including a first pair of contacts operable 
When actuated to effect the activating of the 
actuator and a second pair of contacts operable 
to provide for the opening of said main control 
Switch and then the reclosing of said switch to 
initiate the succeeding operating cycle; and 
means operable, upon the activating of an actu 
ator corresponding to a functional operation re 
quiring a longer time for its completion than is 
normally required for a character printing op 
eration, to delay, after said switch has been re 
closed, the energization of the first relay of said 
Series until Such functional operation has been 
completed. - 

5. In cyclically operable apparatus for trans 
cribing character data onto a copy sheet under 
the control of data representing designations re 
corded in a record strip; record sensing means for 
successively sensing the data designations during 
Successive Operating cycles; printing means in- 5 
cluding a plurality of character actuators corre 
sponding, respectively, to different character data, 
and a plurality of functional actuators corre 
Sponding to the functional operations of the 
printing means, and each said actuator being 
operable when activated to effect printing of its 
corresponding character, or to effect its corre 
sponding functional operation; electrical circuit 
means operable in response to the sensing of each 
designation for activating the corresponding ac 
tuator and including a main control switch ef 
fective when closed to initiate an operating cycle, 
during which a designation is sensed, the corre 
Sponding actuator is activated, and relative move 
ment is effected between the record strip and 
the sensing means to provide for sensing the suc 
ceeding designation; and said electrical circuit 
means also including timing means comprising a 
series of electrical relays interconnected to effect 
their being energized in a prescribed serial order 

() 

ls 

20 

2.5 

() 

- . 

45 

50 

60 

60 
and then deenergized in a predetermined order 
and including a first pair of contacts Operable 
When actuated to effect the activating of the ac 
tuator and a second pair of contacts Operable 
when actuated by the energizing of its related re 
lay to provide for the opening of said main con 
trol switch and operable when actuated by the 
deenergizing of its related relay to provide for 
the reclosing of said switch to initiate the suc 
ceeding operating cycle; and means operable, 
upon the activating of an actuator correspond 
ing to a functional Operation requiring a longel 
time for its completion than is nol'nally required 
for a character printing operation, to delay, after 
said switch has been reclosed, the energization of 
the first relay of said Series until such functional 
operation has been completed. 

6. Cyclically operable apparatus for transcrib 
ing data onto a copy sheet in response to data 
representing designations recorded in successive 
record columns of a record Sheet and comprising, 
in combination, record sensing means for suc 
cessively sensing the record columns of said sheet 
during successive operating cycles, respectively; 
column control means comprising contact ele 
ments corresponding respectively to the record 
columns of said record Sheet and a circuit clos 
ing device operable to engage said contact ele 
ments simultaneously with the sensing of corre 
sponding record columns; printing means com 
prising a plurality of electrically responsive char 
acter actuators corresponding, respectively, to the 
different character data and operable when en 
ergized to effect the printing on Said copy sheet 
of the corresponding characters, and also con 
prising a plurality of electrically responsive func 
tional actuators corresponding to the functional 
Operations of the printing means required for 
printing the data in a desired order and manner, 
and said functional actuators being operable, 
when energized, to effect their corresponding 
functional operations; pluggable circuit means 
for selectively connecting the contact elements of 
Said column control means to Said actuators so 
that a selected actuator may be energized during 
the time any Selected record column is Sensed; a 
second circuit means responsive to the sensing of 
each designation to energize the actuator corre 
sponding thereto; and timing control means ef 
fective during each operating cycle to provide 
for the energizing of said pluggable circuit means 
and said second circuit means at different times 
in those cycles in which both are energized so as 
to effect two operations of the printing means 
without interference therebetween. 

7. Apparatus according to claim 6 wherein said 
pluggable circuit means connects a selected con 
tact element to a selected character actuator, 
and wherein said timing means provides for the 
energizing of said pluggable circuit means and 
the Selected character actuator before said Second 
circuit means energizes the actuator in response 
to the Sensing of a designation in the column of 
the record sheet which corresponds to said se 

5 lected contact element. 
8. Apparatus according to claim 6 wherein said 

printing means includes a case shifting mecha 
nism for printing character data in different case 
and a case shift actuator is effective when en 
ergized to shift said mechanism to a different 
case position, and wherein said pluggable circuit 
means connects a selected contact element and 
said shift actuator, and wherein said timing 
means operates, during the cycle in which the 
column is sensed corresponding to the selected 
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contact element, to provide for the energizing of 
said pluggable circuit means before said second 
circuit nearis is energized. 

9. In cyclically operable apparatus for tran 
scribing character data onto a copy sheet under 
the control of data, representing designations re 
corded in different record columns of a record 
sheet; record sensing means relatively movable 
with respect to said record sheet in step-by-step 
fashion and operable between such steps to SenSe 
the record columns of said sheet so as to Succes 
sively analyze the code designations recorded 
therein; column control means including a plu 
rality of spaced contact elements corresponding 
respectively, to said record columns and a circuit 
closing device movable Synchronously with said 
relative stepping movement of the sensing means 
so that such device electrically engages said con 
tact elements synchronously with the Sensing of 
their corresponding record columns; printing 
means comprising a carriage for holding a copy 
sheet in printing position, a plurality of charac 
ter actuators corresponding, respectively, to the 
different character data and operable when acti 
wated to effect printing of their corresponding 
data, and a plurality of functional actuators cor 
responding, respectively, to the functional Opera 
tions of said printing means and operable when 
activated to effect their corresponding functional 
operations; a first circuit means Operable in re 
sponse to the sensing of each designation in the 
record sheet to activate the actuator represented 
by such designation; a second circuit means for 
electrically connecting a selected contact element 
and a selected actuator for activating the latter 
during the operating cycle when the record col 
umn corresponding to such selected contact ele 
ment is sensed; means for effecting cyclic opera 
tion of said apparatus and including a main con 
trol switch controlling both said first and Said 
second circuit means and operable when closed 
to initiate an operating cycle; timing means for 
controlling operations during each cycle and 
comprising a series of electrical relays intercon 
nected to effect their being energized in a pre 
scribed serial order when said main control 
switch is closed and to effect their being deener 
gized in a predetermined order when said control 
switch is opened, and including first and second 
pairs of contacts operable to energize said first 
and second circuit means at different times in 
the operating cycle so as to prevent interference 
between the operation of the actuators activated 
by said two circuit means, and a third pair of 
contacts operable after said first and second pair 
and effective when actuated by the energizing of 
their related relay to provide for the opening 
of said main control switch and effective when 
actuated by the deenergizing of their related 
relay to provide for the reclosing of said control 
switch to initiate the succeeding operating cycle, 

10. In cyclically operable apparatus for trans 
scribing character data onto a copy sheet under 
the control of data representing designations re 
corded in different record Columns of a record 
sheet; record sensing means relatively movable 
with respect to said record sheet in step-by-step 
fashion and operable between such steps to sense 
the record columns of said sheet so as to succes 
sively analyze the code designations recorded 
therein; column control means including a plu 
rality of spaced contact elements corresponding, 
respectively, to said record columns and a circuit 
closing device movable synchronously with said 
relative stepping movement of the sensing means 
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so that such device electrically engages said con 
tact elements synchronously with the sensing of 
their corresponding record columns; printing 
means comprising a carriage for holding a copy 
sheet in printing position, a plurality of character 
actuators corresponding, respectively, to the dif 
ferent character data and operable when acti 
wated to effect printing of their corresponding 
data, and a plurality of functional actuators cor 
responding, respectively, to the functional opera 
tions of said printing means and operable when 
activated to effect their corresponding functional 
operations; a first circuit means operable in re 
sponse to the sensing of each designation in the 
record sheet to activate the actuator represented 
by such designation; a second circuit means for 
electrically connecting a selected contact element 
and a selected actuator for activating the latter 
during the operating cycle when the record col 
unn corresponding to such selected contact ele 
ment is sensed; means for effecting cyclic opera 
tion of said apparatus and including a main con 
trol switch controlling both said first and said 
Second circuit means and operable when closed 
to initiate an operating cycle; timing means for 
controlling operations during each cycle and 
comprising a series of electrical relays intercon 
nected to effect their being energized in a pre 
scribed serial order when said main control 
switch is closed and to effect their being deener 
gized in a predetermined order when said con 
trol switch is opened, and including first and sec 
ond pairs of contacts operable to energize said 
first and second circuit means at different times 
in the operating cycle So as to prevent interfer 
ence between the operation of the actuators actin 
wated by said two circuit means, and a third pair 
of contacts operable after said first and second 
pair and effective when actuated by the energiz 
ing of their related relay to provide for the open 
ing of Said main control switch and effective when 
actuated by the deenergizing of their related re 
lay to provide for the reclosing of said control 
switch to initiate the succeeding operating cycle; 
and means also responsive to the Operation of 
said third pair of contacts to effect a relative 
stepping movement of Said record sheet and Sens 
ing means so as to bring the next succeeding rec 
ord column into sensing position. 
1. In cyclically operable apparatus for 

transcribing character data onto a copy sheet 
under the control of data representing designa 
tions recorded in different record columns of a 
record sheet; record Sensing means relatively 
novable with respect to said record sheet in step 
by-step fashion and operable between such steps 
to sense the record columns of said sheet so as to 
successively analyze the code designations re 
corded therein; column control means including 
a plurality of spaced contact elements corres 
ponding, respectively, to said record columns and 
a circuit closing device movable synchronously 
with said relative stepping movement of the sens 
ing means so that such device electrically engages 
said contact elements synchronously with the 
sensing of their corresponding record columns; 
printing means comprising a carriage for hold 
ing a copy sheet in printing position, a plurality 
of character actuators corresponding, respec 
tively, to the different character data and oper 
able when activated to effect printing of their 
corresponding data, and a plurality of functional 
actuators corresponding, respectively, to the 
functional operations of said printing means 
and operable when activated to effect their cora 
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responding fuctional operations; a first circuit 
ea operable in response to the Sensing of 

eachfesignation in the record sheet to activate 
the actuator represented by such designation; a 
second circuit means for electrically connecting 
a selected contact element and a selected actuator 
for activating the latter during the operating 
cycle when the record column corresponding to 
such selected contact element is sensed; means 
for effecting cyclic operation of Said apparatus 
and including a main control switch controlling 
both said first and said second circuit means and 
operable when closed to initiate an operating 
cycle; tinning means for controlling Operations 
during each cycle and comprising a Series of 
electrical relays interconnected to effect their be 
ing energized in a prescribed serial order when 
said main control switch is closed and to effect 
their being deenergized in a predetermined order 
when said control switch is opened, and including 
a first pair of contacts operable to energize said 
second circuit means first, a second pair of con 
tacts operable after said first pair and effective 
to energize later said first circuit means, and a 
third pair of contacts operable after said second 
pair and effective when actuated by the energiz 
ing of their related relay to provide for the open 
ing of said main control switch and effective 
when actuated by the deenergizing of their re 
lated relay to provide for the reclosing of said : 
control Switch to initiate the succeeding operat 
ing cycle. 

12. In cyclically operable apparatus for trans 
cribing character data onto a copy sheet under 
the control of data representing designations : 
recorded in different record columns of a record 
sheet; record sensing means relatively movable 
with respect to said record sheet in step-by-step 
fashion and operable between such steps to sense 
the record columns of said sheet so as to Succes 
sively analyze the code designations recorded 
therein; column control means including a plu 
rality of spaced contact elements corresponding, 
respectively, to said record columns and a circuit 
closing device movable synchronously with said 
relative stepping movement of the sensing means 
so that such device electrically engages said con 
tact elements synchronously with the sensing of 
their corresponding record columns; printing 
means comprising a plurality of character actu 
ators corresponding, respectively, to the different 
character data and operable when activated to 
effect printing of their corresponding data, and 
a plurality of functional actuators corresponding, 
respectively, to the functional operations of said : 
printing means and including at east one func 
tional actuator for effecting an operation requir 
ing a longer time for its completion than is nor 
mally required for a character typing operation, 
and said functional actuators being operable 
when activated to effect their corresponding 
functional operations; a first circuit means op 
erable in response to the sensing of each designa 
tion in the record sheet to activate the actuator 
represented by such designation; relay control 
means for activating said one functional actu 
ator; a second circuit means for electrically con 
necting a selected contact element and said relay 
control means for activating said one functional 
actuator when the record column corresponding 
to such selected contact element is sensed; means 
for effecting cyclic operation of said apparatus 
and including a main control switch in both said 
first and said second circuit means and operable 
when closed to initiate an operating cycle; timing 
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means for controlling operations during each 
cycle and comprising a series of electrical relays 
interconnected to effect their being energized in 
a prescribed serial order when said main control 
SWitch is closed and to effect their being de 
energized in a predetermined order when said 
control switch is opened, and including first tin 
ing contacts for energizing said first and Second 
circuit means and for delaying the activating 
of said one functional actuator under the control 
of Said relay control means until after the opera 
tion controlled by the sensed designation has 
been effected, and other timing contacts operable 
after said first timing contacts and effective 
when actuated by the energizing of their related 
relay to provide for the opening of said main 
control SWitch and operable when actuated by 
the deenergizing of their related relay to provide 
for the reclosing of said control switch to initiate 
the succeeding operating cycle; and interlock 
means operable during the cycle in which said 
one functional actuator is activated, to delay the 
effectiveness of said main control switch to pro 
vide the next succeeding cycle until after the 
functional operation effected by said one func 
tional actuator has been completed. 

13. In a cyclically operable record controlled 
printing apparatus, the combination of a record 
Sensing unit comprising a carriage for holding a 
detail record sheet and a master record sheet, 
both sheets having corresponding record columns 
in which data representing designations are re 
corded, Sensing means located at a sensing sta 
tion and operable to sense simultaneously corre 
sponding record columns in the two record sheets, 
means for moving Said carriage past said sensing 
station so that the record columns are successive 
ly Sensed during successive operating cycles, re 
Spectively, and means for ejecting the detail 
record sheet from said carriage and for feeding 
a new detail record sheet into said carriage; 
printing means including means for holding a 
copy sheet in printing position, and a plurality 
of character actuators corresponding, respective 
ly, to data designations recorded in said record 
sheets and operable when activated to print a 
character corresponding thereto; circuit means 
Selectively operable during each operating cycle 
and in response to the sensing of data designa 
tions recorded in one of said record sheets to 
activate the corresponding character actuator, 
and including a selective control means adjust 
able to two positions and operable when in one 
position to control the activation of said char 
acter actuators only in response to designations 
in the detail record sheet and operable when in 
the other position to control the activation of 
said character actuators only in response to 
corded designations in the master record sheet. 

14. Apparatus according to claim 13 wherein 
said selective control means normally occupies its 
said one adjusted position, and means is provided 
for adjusting Said control means to its said other 
position in response to the sensing of a significant 
designation in a detail record sheet. 

15. Apparatus according to claim 13 wherein 
said selective control means normally occupies 
its said one adjusted position, and means is pro 
vided for adjusting said control means to its said 
other position in response to the sensing of a sig 
nificant designation in a detail record sheet, and 
wherein means is provided for adjusting said 
control means back to its said one adjusted posi 
tion at a predetermined record column sensing 
position of the record holding carriage. 
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16. Cyclically operable apparatus for transcrib 
ing data onto a copy sheet in response to data 
representing designations recorded in successive 
record columns of a record sheet comprising, in 
combination, record Sensing means for Succes 
sively sensing the record columns of said sheet 
during Successive operating cycles, respectively; 
column control means comprising contact ele 
ments corresponding respectively to the record 
columns of said record sheet and a circuit closing 
device operable to engage said contact elements 
simultaneously with the sensing of corresponding 
record columns; printing means comprising a 
plurality of electrically responsive character 
actuators corresponding, respectively, to the dif 
ferent character data and operable when en 
ergized to effect the printing on said copy sheet 
of the corresponding characters; pluggable cir 
cuit means for connecting certain of the contact 
elements of said column control means to selected 
ones of said actuators and operable, when render 
ed effective, to energize the Selected actuators 
at the column sensing positions corresponding 
to the last-named contact elements; a second 
circuit means responsive to the sensing of each 
designation and operable, when rendered effec 
tive, to energize the actuator corresponding to 
the sensed designation; and selective means for 
rendering said pluggable circuit means effective 
at the column sensing positions corresponding 
to said certain contact elements and for render 
ing said second circuit means effective at all other 
column sensing positions. 

17. In cyclically Operable apparatus for tran 
Scribing character data onto a copy sheet under 
the control of data representing designations 
recorded in different record Columns of a record 
sheet; record sensing means relatively movable 
with respect to said record sheet in step-by-step 
fashion and operable between such steps to sense 
the record columns of said sheet so as to suc 
cessively analyze the code designations recorded 
therein; column control means including a plu 
rality of spaced contact elements corresponding, 
respectively, to said record columns and a circuit 
closing device movable synchronously with said 
relative stepping movement so that such device 
engages said contact elements Synchronously with 
the sensing of their corresponding record 
columns; printing means comprising a carriage 
for holding a copy sheet in printing position, a 
plurality of character actuators corresponding, 
respectively, to the different character data and 
operable when activated to effect printing of their 
corresponding data, and a plurality of functional 
actuators corresponding, respectively, to the 
functional operations of said printing means and 
operable when activated to effect their corre 
sponding functional operations; a first circuit 
means connecting certain selected contact ele 
ments and certain selected ones of Said actuators 
and operable, when energized, to activate the Se 
lected actuators at the record column sensing 
positions corresponding, respectively, to the Se 
lected contact elements to which the last-named 
actuators are connected; a second circuit means 
operable, when energized, and in response to the 
sensing of each designation to activate the actua 
tor corresponding to such sensed diesignation; 
means for effecting cyclic operation of said ap 
paratus and including a master control Switch in 
both said first and said second circuit means; tin 
ing means for controlling the energizing of said 
first and second circuit means and including first 
and second groups of timing relays with the relays 
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of said first group being interconnected for en 
ergization in a prescribed serial order and in 
cluding contacts controlled thereby for energizing 
Said first circuit means, and the relays of said 
Second group being interconnected for energiza 
tion in a prescribed serial order and including con 
tacts controlled thereby for energizing said sec 
Ond circuit means; and timing circuit means 
providing for the energizing of said first group 
of relays with the closing of said master control 
Switch in the operating cycles wherein record 
Columns are Sensed corresponding to said selected 
contact elements and for energizing the second 
group of relays after the last relay of the first 
group is energized, and providing for the energiz 
ing of Said Second group with the closing of said 
master control switch in the cycles wherein 
columns are Sensed corresponding to those con 
tact elements which are not Selected and there 
fore are not in Said first circuit means. 

18. In Cyclically operable apparatus, the come 
bination of manifesting means including a plu 
rality of character actuators effective, when acti 
wated, to manifest corresponding characters and 
a plurality of functional actuators effective, when 
activated, to manifest corresponding functional 
operations; record sensing means operable to 
Sense successively the record columns of a record 
strip bearing codal designations representing both 
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character data and functional operations, there 
being one sensing operation during each operat 
ing cycle; translating means responsive to each 
Sensing Operation to select the actuator corre 
sponding to the codal designation sensed; column 
control means including a plurality of control 
elements corresponding, respectively, to the record 
columns of the record strip and a condition 
ing control device operable to operatively con 
dition the control elements synchronously with 
the sensing of their corresponding columns; 
connecting means for operatively connecting 
Selected control elements with selected actu 
ators, respectively, so as to provide for acti 
vation of the latter during the operating cycles in 
which the control elements connected thereto are 
conditioned by said device; and timing control 
means operable, during each cycle in which a 
Selected control element is conditioned, to effect 
the activation of both the actuator connected to 
such conditioned control element and the actu 
ator selected by the translating means and in 
such a manner that the two actuators are acti 
wated at different times during each such cycle. 

19. In apparatus of the type which operates 
cyclically to manifest codal designations recorded 
in successive record columns of a record strip and 
representing both character data and functional 
operations, the combination of sensing means op 
erable to sense successively the record columns 
of said strip during successive operating cycles, 
respectively; manifesting means including a 
plurality of character actuators effective, when 
activated, to manifest the characters correspond 
ing thereto and also including a shift actuator 
effective, when activated, to manifest the func 
tional operation of shifting a type basket from 
one case position to another case position; trans 
lator means responsive to the operation of said 
sensing means in the sensing of each codal 
designation representing a character, to activate 
the corresponding character actuator; column 
control means, comprising a plurality of control 
elements corresponding, respectively, to the 
record columns of said record strip and also in 
cluding a device for operatively conditioning said 
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control elements synchronously with the sensing 
of their corresponding record columns; means 
for operatively connecting one of Said control ele 
ments which corresponds to a record column bear 
ing a character codal designation, with said shift 
actuator, and being effective, during the operating 
cycle in which said one control element is con 
ditioned, to activate said shift actuator; and 
tinning control means effective during the cycle 
in which said one control element is conditioned 
to provide for the operation of said manifesting 
means under the control of said one control ele 
ment before the operation of said manifesting 
means under the control of said record sensing 
eaS. 
20. In apparatus of the type which Operates 

cyclically to manifest codal designations recorded 
in successive record columns of a record strip 
and representing both character data and func 
tional operations, the combination of record Sens 
ing means for successively sensing the record 
columns of said strip during successive operating 
cycles; manifesting means including a plurality 
of electrically responsive actuators effective, re 
spectively, when energized, to manifest codal 
designations corresponding thereto; translator 
circuit means responsive to the sensing of each 
codal designation in a record column, to cond 
tion an operating circuit for energizing the 
actuator corresponding to the sensed designation; 
column control means comprising a plurality of 
contact elements corresponding, respectively, to 
record columns of said strip and also including 
a circuit closing device operable to electrically 
engage said contact elements synchronously with 
the sensing of corresponding record columns: 
pluggable circuit means for electrically connect 
ing selected contact elements to selected actua 
tors for energizing the latter; and timing con 
trol means effective during each cycle a card 
column is sensed which corresponds to a selected 
contact element, to provide for closing, at differ 
ent times in such cycle, the operating circuit con 
ditioned by the translator means and a circuit 
including the corresponding selected contact ele. 
ment and the actuator connected thereto by said 
pluggable means, whereby interference is pre 
vented between the operation of the manifesting 
means under the control of the record strip and 
its operation under the control of the column 
control means. 

21. In cyclically operable apparatus, the con 
bination of manifesting means including a plu 
rality of character actuators effective, when ac 
tivated, to manifest corresponding characters 
and a plurality of functional actuators effective, 
when activated, to manifest corresponding funct 
tional operations; record sensing means operable 
to sense successively the record columns of a rec 
ord strip bearing codal designations representing 
both character data and functional operations, 
there being one sensing operation during each 
operating cycle; translating means responsive to 
each sensing operation to select the actuator cor 
responding to the codal designation sensed; col 
umn control means including a plurality of con 
trol elements corresponding, respectively, to the 
record columns of the record strip and a condi 
tioning control device operable to operatively 
condition the control elements synchronously 
with the sensing of their corresponding columns 
connecting means for operatively connecting Se 
lected control elements with selected actuators, 
respectively, so as to provide for activation of the 
latter during the operating cycles in which the 
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(Control elements connected thereto are cond 
tioned by said device; and timing control circuit 
means comprising a plurality of electrical relays 
energized in a prescribed serial order upon the 
initiation of each operating cycle in which a se 
lected control element is conditioned and then 
deenergized in a predetermined manner, a first 
pair of contacts actuated by the energizing of one 
relay Of the Series to activate the actuator con 
nected to such conditioned control element, and 
a second pair of contacts actuated by the ener 
gizing of another relay of the series to activate 
the actuator selected by said translating means. 

22. In cyclically operable apparatus, the con 
bination of a record sensing unit comprising a 
carriage for holding a detail record sheet and 
a master record sheet, both sheets having corre 
Sponding record Columns in which character 
representing designations are recorded, sensing 
means located at a sensing station and operable 
to Sense simultaneously corresponding record col 
unns in the two record sheets, means for moving 
Said carriage past said sensing station so that 
Corresponding record columns in Said record 
sheets are successively sensed during successive 
operating cycles, respectively; manifesting means 
including a plurality of character actuators ef 
fective, when activated, to manifest correspond 
ing characters; circuit means selectively operable 
during each operating cycle and in response to 
the sensing of designations recorded in one of said 
record sheets to activate the corresponding char 
acter actuator, and including a selective control 
means adjustable to two positions and operable 
when in one position to control the activation of 
said character actuators only in response to des 
ignations in the detail record sheet and operable 
when in the other of its said positions to control 
the activation of said character actuators only 
in response to recorded designations in the mas 
ter record sheet. 

23. Apparatus according to claim 22 wherein 
said selective control means normally occupies 
its said one adjusted position, and wherein means 
is provided for adjusting said control means to 
its said other adjusted position at a predeter 
mined column sensing position of the record hold 
ing carriage. 

24. Apparatus according to claim 22 wherein 
means is provided for maintaining said selective 
control means in its said one adjusted position 
when the record-holding carriage occupies cer 
tain record Column sensing positions and where 
in means is provided for adjusting said control 
means to its said other adjusted position when 
the record-holding carriage occupies other record 
column sensing positions. 

25. In cyclically operable apparatus for mani 
festing codal designations recorded in successive 
record columns of a record strip and representing 
both character data and functional operations, 
th.J combination of record sensing means for suc 
cessively sensing the record columns of said strip 
during successive operating cycles, respectively; 
column control means including a plurality of 
contact elements corresponding, respectively, to 
said record columns and a circuit closing device 
operable to engage said contact elements syn 
chronously with the sensing of corresponding 
record columns; manifesting heans including a 
plurality of character actuators effective, when 
energized, to manifest corresponding characters, 
and functional actuators effective, when act 
wated, to manifest corresponding functional Op 
erations; a first circuit means connecting, re 
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spectively, certain selected contact elements and 
certaia selected ones of said actuators and being 
operable, when energized, to activate the Selected 
actuators at the record column sensing positions 
corresponding, respectively, to the selected con 
tact elements to which the actuators are respec 
tively connected; a second circuit means Oper 
able, when energized, and in response to the Sens 
ing of each codal designation, to activate the 
actuator corresponding to such sensed designal 
tion; means for effecting cyclic operations of said 
apparatus and comprising a master control 
switch effective when closed to initiate an Operat 
ing cycle; timing means comprising first and Sec 
ond groups of timing relays with the relays of 
said first group being interconnected for ener 
gization in a prescribed serial order and includ 
ing contacts controlled thereby for energizing 
said first circuit means, and the relays of said 
second group being interconnected for energiza 
tion in a prescribed serial order and including 
contacts controlled thereby for energizing said 
second circuit means; and timing circuit means 
providing for energizing said first group of relays 
with the closing of said master control switch in 
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the operating cycles wherein record columns are 25 

70 
sensed corresponding to said selected contact ele 
ments and for energizing said second group of 
relays after the last relay of the first group is 
energized, and providing for the energizing of 
said second group with the closing of said mas 
ter control switch in the Cycles wherein columns 
are sensed corresponding to those contact ele 
ments which have not been selected. 

EDWARD J. RABENDA. 
FRANK. J. FURMAN. 
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