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20 Claims. (C. 197-19) 
This invention relates to data processing recording and 

printing apparatus and more particularly to apparatus of 
this nature having control arrangements for automatical 
ly readjusting lines of information on a document con 
currently with the preparation of the document on a 
printer in accordance with data recorded on a storage 
media. The present case is a continuation of applica 
tion Serial No. 377,897, filed June 25, 1964. 
The invention is disclosed in connection with a digital 

magnetic tape recording and reproducing unit that is 
interconnected with a single head printer for input and 
output purposes. During the preparation of a document 
on the printer, the functional and informational char 
acters encountered are recorded on the magnetic tape 
concurrently with the preparation of the document. Sub 
sequently, the magnetic tape unit is conditioned for an 
automatic mode of operation wherein the characters pre 
viously recorded are read and supplied to the printer in 
order to prepare as many additional documents as may 
be required for the particular application. 

Frequently, a Subsequent document preparation ap 
plication requires that information be displayed on the 
document within certain format limitations that may dif 
fer from the format requirements that were imposed 
during the preparation of an original document and the 
recording of the original information on the magnetic 
tape. In the past, in order to satisfy different print out 
requirements, it has been necessary to prepare another 
tape that has the information recorded exactly in con 
formity with the size and layout limitations of the subse 
quent document. As a result, much time and effort is 
consumed in satisfying the requirements of a number of 
document preparation situations. 

Therefore, an object of the invention is to establish 
flexible format control facilities for a data processing 
recording and printing apparatus. 
Another object of the invention is to enable the prep 

aration of a multiplicity of documents having individual 
ly different format arrangements from a storage media 
on which information is recorded in a format arrange 
ment that may be the same or different from the format 
arrangements of the documents. 
A further object of the invention is to provide simplified 

procedures for preparing a record media on which in 
formation is recorded in a particular format and from 
which complex information readjustment operations can 
later be derived. 
Another object of the invention is to provide a highly 

flexible arrangement for controlling the presentation of 
information on a printer that is supplied from a data 
source in a completely automatic fashion and with a 
minimum amount of intervention or attention being re 
quired during the operation. 
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2 
A further object of the invention is to provide for the 

recognition and utilization of characters in a first manner 
when a first format situation is involved and to further 
provide for the recognition and utilization of the same 
characters in a different manner when a different format 
situation is involved. 

En addition, an object of the invention is to provide 
format control arrangements for recording and printing 
apparatus in which a derived format may differ from a 
recorded format in either a wider or narrower sense. 
A still further object of the invention is to provide in 

formation format rearrangement facilities in which the 
format of information derived from a record media is 
established by a simplified procedure on the part of the 
operator of the equipment. 
Another object of the invention is to establish con 

tinuous and automatic format control procedures for pre 
paring printed documents within format criteria estab 
lished by the operator of the equipment. 
A still further object of the invention is to provide for 

document format readjustment while transferring informa 
tion from a storage media to a printed document along 
with the concurrent transfer of the same information 
in an unaltered format to a different storage media. 

In accordance with a preferred embodiment of the 
invention, arrangements are made in a data processing, 
recording and printing apparatus for selectively establish 
ing a particular data output format under operator con 
trol and thereafter transferring characters of information 
stored in one format on a record media to a printer with 
concurrent readjustment of the information being trans 
ferred so that the format criteria established by the opera 
tor is satisfied. 

In another mode of operation, the invention finds use 
during the transfer of information from one record me 
dia to another, with format control being exerted in con 
nection with printing of the information during the trans 
fer operation. 
Of special interest, is the fact that functional characters 

and data characters of information being transferred from 
a record media to a printer are recognized and utilized 
in a first particular manner when encountered during a 
first zone of printing and are conversely recognized and 
utilized in a different manner when encountered in an 
other zone of printing. 
The foregoing and other objects, features, and advan 

tages will be more apparent from the following more 
particular description of the preferred embodiment of the 
invention as illustrated in the accompanying drawings. 

FIG. 1 is a perspective view of apparatus according 
to the present invention which includes a magnetic tape 
recording and reproducing unit that is interconnected 
with a printer for entry and output purposes. In addi 
tion, FIG. 1 shows certain format and readjustment situ 
ations encountered in printing a document. 

FIG. 2 represents a portion of a magnetic tape that 
is used in the recording and reproducing unit of FIG. 1 
and further shows the data character format that is used. 

FIG. 3 is a detailed view of the control panel on the 
magnetic tape recording and reproducing unit of FIG. 1. 

FIG. 4 is a detailed partial view of the keyboard on 
the printer in the apparatus of FIG. 1. 

FIG. 5 is a bottom elevation of the printer of FIG. 1 
with the covers removed. 
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FIG. 6 is a top elevation of the printer of FIG. 1 with 
the covers removed. 
FIGS. 7 and 8 are right and left side elevations, re 

spectively, of the printer of FIG. 1 with the cover re 
moved showing various electrical contacts that are used 
in the apparatus. 

FIG. 9 is a top elevation of the magnetic tape record 
ing and reproducing unit of FIG. 1 with the cover re 
moved. 
FIG. 10 is a left side elevation of the magnetic tape 

recording and reproducing unit of FIG. 1 with the cover 
removed. 

FIG. 11 shows certain of the mechanisms in the mag 
netic tape recording and reproducing unit of FIG. 1 for 
effecting forward and backstepping of the magnetic tape 
of FG, 2. 

FIG. 12 shows certain of the mechanisms involved in 
driving the magnetic head units in the recording and 
reproducing unit of FIG. 1. 
FIG. 13 is a block fiow diagram of the recording oper 

ation in the magnetic tape recording and reproducing 
unit of FIG. 1. 

FIG. 14 is a block flow diagram that is similar to that 
of FIG. 13 with the exception that it shows the playback 
operation. 

FIGS. 15a and 15b are timing charts which show the 
relationship of various signals encountered during the 
recording and checking operations of the tape unit of 
FIG. 1. 
FIG. 16 is a sequence chart that shows various timing 

relationships of the signals encountered during a read 
operation in the tape unit of FIG. 1. 

FIGS. 17 and 18 disclose a relay register and asso 
ciated contacts for storing characters of information dur 
ing reading and recording operations in the tape unit of 
F.G. 1. 
FIG. 19 shows a magnetic emitter used for clocking 

purposes, and certain logic involved in the reading and 
recording operations. 
FIG. 20 shows the thyratrons and associated logic for 

driving the relays shown in FIG. 18. 
FIG. 21 shows the writing and erasing circuits and 

elements involved during the tape recording operations. 
FIG. 22 shows the reading elements and circuits in 

cluding a bit read trigger for storing bits of information 
during reading and checking operations. 

FIG. 23 is a suggested arrangement of FIGS. 24-44 
for convenience in reference. 

FIGS. 24 through 44 show relay circuits in the appa 
ratus of FIG. 1 wherein FIG. 24 includes the mode con 
trol and addressing circuits. 
FIG. 25 shows the rewind, one cycle, and skip relays. 
FIG. 26 shows the cycle clutch magnet, the collector 

control relay, the stop relay and the hold coil of the 
feed relay. 

FIG. 27 shows various carrier return relays and the 
pick coil of the feed relay. 

FIG. 28 shows certain start condition circuits and line 
return control relays. 
FIG. 29 includes the parity checking network with 

the playback error relay, the shift magnets in the printer, 
the character stored relay and the search code relay. 

FIG. 30 shows the print selection magnets for the 
printer. 

IO 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

FIG. 31 shows certain of the functional relays for the 
printer including carrier return, tab, and space, as well 
as other relays involved in searching and switching 
operations. 

FIG. 32 shows keyboard lock and backspace circuits 
and the record error relay. . 

F.G. 33 shows various circuits involved in loading, 
rewinding, and detenting the magnetic tape feed mecha 
S. 
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4. 
FIG. 34 shows circuits involved in a two torque bias 

clutch in the magnetic tape unit and a rewind recog: 
nition relay. 

FIG. 35 indicates the circuits connected with tape 
preSSLIre pads in the magnetic tape unit. 

FIG. 36 includes circuits involved in forward stepping 
and backstepping the tape in the magnetic tape unit, as 
well as relays involved in switching and stopping the 
Search procedures. 

FIG. 37 shows various Switches and circuits involved 
in encoding characters for transmission to the recording 
circuits. 

FiG. 38 shows a number of printer control relays in 
cluding carrier return, space, hyphen, and tab control 
relays. 
FIGS. 39, 40, 41, 42, 43, and 44 show various relays 

and circuits involved in a search operation including a 
relay counter and a Switching arrangement for selecting 
blocks of information from the magnetic tape as search 
ing progresses. 

FIG. 45 is a block flow diagram which indicates the 
machine handling of carrier return situations during a 
line readjustment operation. 
FIGS. 46 and 47 are block flow diagrams showing the 

machine handling of a space operation as well as hyphen, 
carrier return, and tab characters during a line readjust 
ment operation. 
FIGS. 48a–48k and 48m indicate twelve sequences of 

operations that may be encountered during line readjust 
ment operations. 

FIG. 49 is a block circuit diagram of the printing and 
recording apparatus of FIG. 1. 

GENERAL DESCRIPTION 
FIGS. 1 and 49 illustrate a preferred arrangement of 

equipment in which the invention is incorporated. The 
apparatus includes a recording and reproducing unit 1 that 
is interconnected by a cable 2 and to an input/output 
printer 3. Tape unit 1 has a control panel 4 that is shown 
in greater detail in FIG. 3 while input/output printer 3 
has a keyboard 5 that is shown in greater detail in FIG. 
4. Tape unit 1 has a left tape station 6 and a right tape 
station 7. A tape cartridge 8 is positioned at left tape 
station 6 and a tape cartridge 9 is positioned at right tape 
station 7. Printer 3 has a document 10 that is considered 
to be under preparation. For convenience, printer 3 is 
mounted in a desk console 11 and would normally have 
an associated chair, not shown, for the use of the operator. 
A more detailed discussion of FIG. 49 is presented fur 
ther on. 

Document 10 has a first printed area 12 that represents 
an originally typed letter and a second printed area 13 
that represents a letter that has the same basic informa 
tion as the original letter but with a narrower line width 
and readjusted in accordance with the present invention. 

FIG. 2 shows a portion of a magnetic tape 18 that has 
Sprocket holes 19 for feeding purposes in the tape unit 1. 
Individual characters of information and functional char 
acters are recorded on tape 18 transversely across the tape. 
Nine channels are used comprising bits designated as 
follows: 

Channel 1-Bit R1 
Channel 2-Bit R2 
Channel 3-Bit R2a 
Channel 4-Bit R-5. 
Channel 5-Bit T1 
Channel 6-Bit T2 
Channel 7-Parity (check) bit 
Channel 8-Shift 
Channel 9-Search 

The designations of channels and bits do not neces 
Sarily correspond with their physical location on the mag 
netic tape 18. The bits of information are recorded at 
a 45° angle as shown in FIG. 2 by means of a magnetic 
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head having a 45° read/write gap. The purpose of the 
45 arrangement is to permit recording and reading trans 
Versely of the tape and to also permit searching in a longi 
tudinal direction of the tape. Recording of the bits of 
information is performed in sequence from the top edge 
of the tape 18 to the lower edge, that is, from bit R1 to 
the Shift bit. The Search bit is recognized for locating 
blocks of information on the tape. The Parity bit is 
Selectively added to each character on the tape to main 
tain an odd parity. The Shift bit controls whether or not 
the printer 3 is shifted from an upper case to a lower case, 
or vice versa, for the character involved. 

Characters of information and functional characters are 
recorded on tape according to the following table: 

Bit Position Check 

T2 

Shift 

R1 T1 

Character: 

Carrier Return--- 
Tab-------------- 
Space------------ 
BackSpace------- 

Stop Transfer.-- 

*For upper case characters, a shift bit is added in every case and the 
check bit is added or deleted to Iaintain odd party, for exampie as 
follows: 

g is 00011100 a is 10010 
A is 1010101 G is 000111 

Certain characters or functions are performed under 
control of a single bit recorded on the tape as follows: 

T1-5 bit-Encode it 
T2-6 bit-Encode 
Ck-7 bit-Encode z 

R1-1 bit-Encode 2 
R2-2 bit-Encode 5 
R2a-3 bit-Encode 

Carrier Return (CR) 
R-5-4 Bit-Encode 

Bracket 
Sft-8 Bit-Encode Z. 

Referring now to FIG. 3, control panel 4 is shown in 
greater detail. Left tape station 6 has an associated On 
lamp 20, an Error lamp 21, and a Ready lamp 22; and 
right tape station 7 has an Error lamp 23, an On lamp. 24 
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and a Ready lamp 25 associated therewith. One or the 
other of On lamps 20 or 24 will be on at all times depend 
ing upon which tape station 6 or 7 is addressed. Ready 
lamps 22 and 25 are on when the associated tape station is 
ready for recording or for some other type of operation. 
Error lamps 21 and 23 indicate errors in characters during 
recording or playback. 

Below the lamps for the left hand tape station is posi 
tioned a Start Condition control knob 26 which has five 
positions designated Character, Word, Line, Automatic 
(Auto), and Automatic (Auto) Start. When in the Char 
acter position, each depression of the Start button 30 or 
Skip button 32 results in the playback of one character of 
information. When in the Word position, individual 
words of information are recognized and played back in 
their entirety with the Space or Carrier Return following 
the word resulting in a machine stop condition. The Line 
position on knob 26 results in an entire line being played 
back on the equipment and a Carrier Return code results 
in the machine stop condition. When in the Automatic 
position, the equipment will playback continuously until 
a Stop code or stop condition is recognized. The Auto 
Start position enables the equipment to start automatically 
following a Search operation. 

In the center of the control panel 4 is a Reference selec 
tion knob 27 comprising a units knob. 27a and a tens knob 
27b that are used by the operator to select a particular 
block of information indicated by a reference number 
shown in a window 28. As an example, information block 
“27' is shown in FIG. 3 as having been selected. 

Positioned to the right on the control panel 4 is a Mode 
selector dial (knob) 29 which has the following positions: 

Adjust Left 
Adjust Right 
Play Left 
Play Right 
Record Left 
Record Right 
Transfer with Type (Trans. Type) 
Transfer Adjust (Trans. Adj.) 

The left and right designations on dial 29 correspond 
respectively to the left and right tape stations 6 and 7. 
Recording on one or the other tapes is set up by position 
ing dial 29 to either the Left or Right Record position. 
Playing back of information for printing on printer 3, 
FIG. 1, is controlled by positioning dial 29 into either the 
Left or Right Playback (Play) position. The Left or 
Right Adjust position on dial 29 is used during the per 
formance of the Line Readjustment operation which is the 
subject of the present invention. Information can be 
transferred from the right tape station to the left tape 
station with concurrent printing on printer 3 by positioning 
dial 29 so that the Transfer Type mode is selected. Con 
current transfer of information from the right tape sta 
tion to the left tape station together with readjustment of 
the information on document 10 in printer 3 takes place 
when dial 29 is set to Transfer Adjust. A number of other 
control buttons are also furnished on control panel 4: 
Start Button 30 is provided for starting machine operation. 
Stop Button 31 is operated to stop the machine during any 

operation. 
Skip button 32 will effect the skipping of information dur 

ing playback without printing on printer 3. 
Search. Button 33 is used for initiating a search for the 

block of information designated by knob 27 and shown 
in window 28. 

Depression of the Rewind button 34 will result in rewind 
ing of the tape at the station that is presently addressed. 

The Line Return button 35 initiates a stepping operation 
when the tape is read in a backward direction until the 
first encountered Carrier Return code is found. 

A tape at either station is loaded under control of the 
Load button 36. 
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The lower row of buttons on control panel 4 comprise 
the following: 

Backspace code button 37 enables the recording of a Back 
space code on the tape. 

Stop code button 38 enables the recording of a Stop code 
for stopping the machine during tape reading. 

Feed code button 39 causes the recording of a Feed code 
which will result in the tape unit automatically stepping 
one character space on the tape. 

Depression of the Reference code button 40 results in the 
automatic recording of 51 individual codes in Sequence 
on the tape at the station addressed for later recognition 
during block searching. The codes are arranged in Such 
a manner that the tape can be properly accelerated and 
decelerated in between blocks of information on the tape. 
The first fifteen codes are Automatic Search codes 

which are recognized as such on a machine having the 
Search feature but which are recognized as Rewind codes 
on a machine not having this Search feature. The Second 
fifteen codes that are recorded automatically by depression 
of the Reference code button 50 are the Search bits which 
are in the center channel on tape 8 in FIG. 2. These 
bits are integrated and recognized for locating the block 
of information required. The next twenty codes that are 
automatically recorded are Parity codes which are used 
only for deceleration of the tape. The fifty-first code that 
is automatically recorded is a Carrier Return code. So 
long as the machine encounters any of the parity codes 
during or in the reference interval on the tape it will con 
tinue to cycle until it reaches and recognizes the Carrier 
Return code at which time it will come to an automatic 
stop in preparation for acting on the first character of in 
formation or functional character encountered in the 
block of information selected: 

Auto Search code button 4 is provided to permit the re 
cording of an Automatic Search code in the tape to 
direct the machine to locate a selected block of infor 
mation whenever the code is encountered during the 
course of reading the tape. This code may be used for 
repetitive location of the same block of information. 

Stop Transfer code button 42 is depressed to record a 
Stop Transfer code that will stop the transfer of in 
formation from the right tape to the left tape. 

The depression of the Switch code button 43 will result 
in the recording of a Switch code on the tape at the 
station addressed which can subsequently be recognized 
for switching from that tape to the other tape during 
a Playback or Adjust operation. 

The Unload button 44 is provided to permit unloading 
of the tape at the station addressed. Unloading will 
occur so long as the button is held depressed or until 
completed. 
FIG. 4 shows the keyboard 5 that is provided for print 

er 3, FIG. 1. All informational characters and function 
al characters normally supplied with an electric input/out 
put printer are furnished on the keyboard as shown. 
Only so much of the keys are shown in detail as are 
deemed necessary for an understanding of the keyboard. 

PRINTER 

. The printer is generally of the type disclosed in U.S. 
Patent 2,919,002, L. E. Palmer-Selection Mechanism for 
a Single Printing Element Typewriter as modified for in 
put/output operation in U.S. Patent 3,082,854-F. E. 
Becker et al.--Typewriter input Checking Mechanism. 
The Palmer patent describes a machine which has a 

single element printing head wherein all the characters of 
a type font are located on the surface of the single head. 
The head is mounted on a carrier for movement in a 
path adjacent to and in parallel relation with the platen 
which remains stationary, except for line spacing opera 
tions, 
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A character is selected by tilting and rotating the single 

element printing head in response to depression of one of 
a plurality of keylevers, each keylever being assigned to 
a character on the printing head. The keylevers selec 
tively actuate a displacement mechanism having two prin 
cipal portions, one for tilting and another for rotating 
the printing head. More specifically, selecting links are 
operated which determine the pivot points of connecting 
members to produce an output of predetermined displace 
ment and direction. In each portion of the displacement 
mechanism, the value of the output is determined by the 
links selected either singly or in combination. When the 
links are selected in combination, the displacement is the 
sum of the individual displacements of the links. A tape 
and pulley mechanism couple the displacement mecha 
nism to the printing head to locate the selected character 
in a reference position. Thereafter, the head is caused 
to strike the platen to print the chosen character. 
Bar 45, when depressed, results in a spacing opera 

tion. Whenever function button 46 designated "Return” 
is depressed, a Carrier Return operation will be per 
formed by the printer. During certain correction pro 
cedures another button 47 designated “Revise Carrier Re 
turn (Rev. C. R.) is depressed instead of the normal 
Carrier Return button 45. The printer keyboard 5 
shown in FIG. 4 also shows a left margin set lever 48 
and a right margin set lever 49. 
The printer 3 is further modified for particular use with 

the Magnetic Tape recording and reproducing unit 1. 
The normal printer features together with the modifica 
tions necessary for use with the tape apparatus can be 
observed by reference to FIGS. 5, 6, 7 and 8. The print 
er has a single element print head 50 that is mounted on 
a carrier 51 for movement adjacent a platen 52. The 
print head is normally returned to the extreme left as de 
termined by the margin set lever 48. As typing proceeds, 
the carrier 5 is spaced or tabulated to the right until 
the right margin set lever 49 is encountered. Carrier 51 
has a skid 53 on the underneath side that is adapted for 
cooperation with a margin sensing lever 54 that is as 
Sociated with the right margin set lever 49. Skid 53 
has a first portion 53a that is formed in such a manner 
that it moves lever 54 a certain predetermined distance 
throughout its duration. Skid 53 has a second portion 
53b that coacts with lever 54 to move the same a greater 
distance. Throughout the discussion herein, the condi 
tion of the skid 53 when portion 53a is in contact with 
lever 54 during the movement of carrier 5 to the right 
is referred to as the "Zone' or “Line Ending Region” or 
"Region.” If the carrier 51 reaches a position to the 
right where portion 53b of skid 53 is in contact with lever 
54, a stop condition is indicated. Whenever carrier 51 
is positioned between the left margin set lever and the 
point at which portion 53a first makes contact with the 
lever 54, carrier 5; will be considered to be outside the 
Region. 
The "Region” concept established by the margin set 

levers will determine the reaction of the machine to vari 
ous characters encountered as they are played back from 
the tape in tape unit A. According to the principles of 
the readjustment techniques disclosed herein, the machine 
Will react differently depending upon whether or not it is 
Within the Region or outside the Region. 

Continuing, lever 54 has an extension 54a that is posi 
tioned adjacent a pivotally mounted bail 55. As lever 
54 is moved to the right, extension 54a acts against bail 
55 to move bail 55 toward the front of the machine about 
its pivot point. As shown in FIGS. 6 and 8, bail 55 is 
fixedly mounted on a shaft 56 which in turn is pivotally 
mounted in the typewriter frame. Movement of bail 55 
toward the front of printer 3 will also result in rotation 
of shaft 56. Mounted on the leftmost extremity of shaft 
56 is a lever 57 that is arranged to act against a first 
switch operating member 58 and a second switch operat 
ing member 59. Lever 57 has a shoulder 57a that acts 
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against switch operating member 58 and a recessed shoul 
der 57b that acts against switch operating member 59. 
When lever 54, FIG. 6, is moved a first predetermined 
distance as determined by portion 53a of skid 53, lever 
57 in turn is moved to the left in FIG. 8 so that shoulder 
57a operates switch operating member 58 and closes the 
associated switch 60. When carrier 5 has moved far 
enough to the right where portion 53b of skid 53 acts 
against lever 54, lever 57 will then be moved another 
distance to the left in FIG. 8 so that shoulder 57b acts 
against switch operating member 59 and closes switch 61. 
The closure of switch 60 indicates that the carrier 51 has 
moved into the Region. The closure of switch 6 indi 
cates that the carrier 51 has reached the limit of the 
Region and that a stop condition is in order. 

Considering other aspects of printer 3 and with refer 
ence again to the FIGS. 5-8, depression of a character 
key on keyboard 5 causes movement of an associated one 
of the interposers 62 to the rear of the printer. The exact 
details of hardware and operation in the printer are not 
fully disclosed herein since they are covered in the afore 
mentioned Palmer and Becker patents. However, move 
ment of an interposer 62 to the rear effects movement of 
selector bails 63 in various combinations, depending upon 
the interposer that has been moved. Movement of any 
interposer 62 also effects movement of a cycle bail 64 
which, through various linkage 65 effects release of a 
cycle clutch, not shown, and subsequent rotation of a 
filter shaft 66. 

Depending on the interposer that was moved to the 
rear of the machine, various combinations of the selector 
bails 63 will be moved toward the front of the machine. 
Movement of five of the selector bails 63 will result in 
a like movement to the front of the machine of associated 
latch interposers 67. The latch interposers are utilized 
for rotating and tilting the print head 50 in order to effect 
selection of a particular character corresponding to the 
key depressed. Movement of the latch interposers also 
results in closure of various transmitting contacts 68 
and code check contacts 69. The transmitting contacts 
68 are used to supply signals to tape unit 1 indicating the 
character that was selected for recording purposes. The 
code check contacts 69 are used for checking proper se 
lection. 

During output, seven selector magnets generally indi 
cated at 70, control the rotating and tilting of the print 
head 50 for printing purposes. The seven magnets are 
designated T2, Check, T1, R2a, R1, R2, and R-5, which 
correspond to the various bit positions noted in the code 
chart previously given, and which also correspond to the 
two tilt selection situations and the four rotate situations 
for positioning the print head 50. An operational selec 
tion unit 71 includes four magnets, one for each functional 
operation, and associated contacts. The four functions 
encountered in the printer are Tab, Space, Backspace, 
Carrier Return. The Carrier Return magnet is also oper 
ated during a Revise Carrier Return operation. Initia 
tion of functions during input operations to the tape unit 
is performed under control of interposers that are asso 
ciated with the function keys on keyboard 5. Conversely, 
initiation of the functions required during output opera 
tions, when one of the magnetic tapes is being played 
back, is under control of the five operation selector mag 
nets. A keyboard lock solenoid 72 prevents operation 
of the keys during output operations and under certain 
other interlock conditions. 

Shifting of the printer 3 to the proper shift mode is 
performed under control of an Upper Case (U.C.) shift 
magnet 73 and a Lower Case (L.C.) shift magnet 74. 
A mode contact assembly 75 indicates whether the ma 
chine is in upper or lower case mode. 

Various other contacts are provided in printer 3. These 
contacts include the C1 Print transmitting contacts and 
the C2 Print Feedback contacts shown in FIGS. 5, 8, 
and 27, and the C3 Upper Case and C4 Lower Case con 
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tacts shown in FIGS. 27 and 29. The Tab, Space and 
Backspace operations result in the closure of the C5 con 
tacts, while a Carrier Return or a Revise Carrier Return 
results in closure of the C6 contacts. The C5 and C6 
contacts are not shown in FIGS. 5-8 but are indicated 
in FIG. 27 of the drawings. Other contacts provided 
include the Carrier Return interlock contacts 76 in FIGS. 
7 and 27 and the Tab interlock contacts 77 in FIGS. 8 
and 29. 

TAPE UNIT 

The apparatus of FiGS. 1 and 49 including tape unit 1, 
is somewhat similar to that disclosed in U.S. Patent 
3,115,620 to L. M. Cooper and D. E. Sims, in that a type 
Writer printer is used for entry and printing in connection 
with a magnetic tape unit. In the Cooper et al. patent, 
provision is made for Sweeping a magnetic head trans 
versely across the tape to record the characters of infor 
mation and functional characters during entry procedures 
from the typewriter. Subsequently, the characters re 
corded on the tape can be used for preparing additional 
documents on the typewriter. 

However, the system arrangement of the present appa 
ratus represents an improvement over that disclosed in the 
Cooper, et al. patent. in the present apparatus, for ex 
ample, two tape stations are provided, that is the left tape 
station 6, and the right tape station 7. This permits an in 
termixing of data during entry procedures from the key 
board to the tape 3 at tape station 6, as well as from the 
tape 9 at tape station 7. In addition, provision is made in 
the present apparatus for searching for individual blocks 
of information for purposes of alteration or for print out 

Also, in the present apparatus and according 
to the present invention, the line readjustment feature is 
of paramount importance. The line readjustment feature 
can be utilized when print out is had from either tape 8 
or tape 9 as well as during a transfer operation from tape 
9 to tape 8. 
A consideration of the mechanical aspects of the tape 

unit will first be made in connection with FIG.9, which 
is a top elevation of tape unit (; FIG. 10, which is a left 
side elevation of tape unit 1: FIG. 11, which represents 
certain stepping and driving arrangements in tape unit 1; 
and FIG. 12 which represents the head slide and search 
magnet aspects of tape unit 1. 

Referring to FIG. 9, the right and left tape stations are 
indicated with reference numerals that correspond to those 
used in FiG. 1. Tape stations 6 and 7, and the related 
tape cartridges 8 and 9, are located at the top of FIG. 9 
which represents the front of tape unit 1. Tape cartridge 
8 is also shown in FIG. 10. Referring again to FIG. 9, 
switches 78 and 79 are provided to indicate that the re 
spective cartridge 8 or 9 is properly positioned for loading 
or unloading the tape. A magnetic tape 80 is indicated 
as being fed through the left tape processing facilities of 
tape unit 1 in both FIGS. 9 and 10. Another magnetic 
tape 81 is indicated as being fed from tape cartridge 9 
through the right hand station processing facilities in tape 
unit i. Each tape station includes a bin, such as bin 82, 
F.G. 10, for accumulating magnetic tape as it feeds into 
the apparatus. 

Loading of tape, such as tape 80, from cartridge 8 into 
bin 82 occurs in connection with a leader 83 in a manner 
that is disclosed in copending application Serial No. 
165,387, now U.S. Patent 3,153,516, R. M. De Loof and 
L. M. Cooper, inventors entitled Tape Handling Mecha 
nism, and having the same assignee as the present applica 
tion. Tape 81 is loaded and fed into a bin, not shown, in 
a manner similar to the loading and feeding of tape 80. 
Loading is performed under control of the Load button 
36, FIG. 3, and will be effected for whichever tape station 
is currently addressed by the Mode Selector dial 29. Un 
loading operations are under control of the unload but 
ton 44, FIG. 3. 
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Referring again to FIG. 9, tape unit has a motor 84 
that drives a drive shaft 85 that extends generally from 
the rear to the front of tape unit i. Gears 86 and asso 
ciated shaft 37 are provided for operating certain Searching 
and stepping mechanisms at each station. Certain drive 
cams and mechanisms for driving a magnetic head side 
88 are indicated at 89. A magnetic emitter Sé is driven 
from shaft 85 and provides certain clocking impulses dur 
ing operation of the apparatus. A set of circuit breakers, 
eight in number, are indicated at 95. A cycle clutch and 
associated mechanism is indicated at 92. Another gear 
93 is supplied near the end of shaft 85 for driving a pair 
of two-torque clutches 94 and 95 that are associated with 
tape stations 6 and 7 for establishing bias and rewind 
torque conditions with respect to the tapes 30 and 33. 
The two-torque clutches 94 and 95 can take a number of 
forms but as an example, clutches of this type are dis 
closed in U.S. Patent 3,104,745 to W. J. Wipke, entitled 
“Two-Torque Spring Clip Clutch” and also application 
Serial No. 223,657, filed September 14, 1962, now U.S. 
Patent 3, 197,002, with L. M. Cooper as inventor, entitled 
“Two Torque Clutch,” and assigned to the same assignee 
as the present application. The rewind and bias conditions 
encountered during operation of the equipment are dis 
cussed in the aforementioned De Loof, et al., patent. 
Basically, during a forward transport of either tape 88 or 
81 through the equipment, a low torque is maintained by 
clutches 94 and 95 to prevent festooning or overrunning 
of the tape. When it is required that either tape 86 or 81 
be withdrawn from the apparatus and unloaded back into 
its associated cartridge 3 or 9, then a high torque level 
is established in clutch mechanisms 94 and 95 for this 
purpose. 

Recording and reading of characters on either tape 89 
or 8 is performed by reciprocating head slide 38 so that 
magnetic heads 96 and 97 are moved transversely across 
their associated tapes 80 and 35. As mentioned in con 
nection with FIG. 2, recording of bits of information is 
performed at 45° angle with respect to the direction of 
movement of the heads 96 and 97. This is utilized during 
a high speed search operation for locating blocks of in 
formation on either tape 80 or 81 since the 45 bit 
positions can be read either transversely of the tape or 
longitudinally. Searching for a particular block of in 
formation on either tape 80 or 81 is performed by posi 
tioning head slide 88 in such a manner that the heads 
96 and 97 are located adjacent the Search bit channel, 
FIG. 2. Searching can then proceed at high speeds on 
either tape in a longitudinal direction. The general man 
ner of searching is set forth in the paper “45 Read 
Record' that appeared in the IBM Technical Disclosure 
Bulletin, March 1964, volume 6, No. 10, on page 80, 
authored by L. M. Cooper. 

Reference is made to FIG. 12 which shows head slide 
88 and magnetic heads 96 and 97 in somewhat greater 
detail. In order to position head slide 88 so that the 
heads 96 and 97 are in proximity to the search track, 
head slide 88 is first moved outwardly (to the right as 
viewed in FIG. 12) across the tapes 8b and 81. Normal 
ly a Search Position magnet 93 which is shown both in 
FIGS. 9 and 12 is energized during each cycle when a 
search operation is not in effect. Slide 88 has an exten 
sion 99 which passes adjacent the armature (0 on mag 
net 98. When magnet 98 is energized, as it normally 
will be, armature 100 is pulled out of the way of exten 
sion 99. When, however, a search operation is required, 
magnet 98 is not energized and due to the biasing effect 
of a spring 0, armature 100 will be up in the path of 
the extension on the return Sweep. When this happens, 
slide 88 is then held in a position so that heads 96 and 97 
can read the search bit track for searching purposes. 
In order to restore slide 33 to its home position, magnet 
98 is again energized, pulling armature 100 out of the 
way and permitting slide 83 to return to the home posi 
tion. Switch assembly 162 is operated when slide 88 
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is in proper position for searching. Switches 103 are 
referred to as the Home Position switches and are trans 
ferred each time slide 88 goes through a cycle of re 
ciprocation. 

Referring to FIG. 11, stepping of either tape 80 or 81 
occurs under control of a stepping ratchet, such as ratchet 
1:64, that in turn is stepped in either a forward direction 
or a backward direction under control of a lever 105 
and associated fingers E06 and 07. Fingers 106 and 87, 
which control backstepping and forward stepping respec 
tively, are brought into operating position under control 
of armatures 68 and 209 that in turn are actuated by 
backstepping magnet E0 and forward stepping magnet 
E. E. An individual tape 80 or 85 is maintained in an 
accurate position by means of a detent 118 that is mount 
ed on a detent arm 512. Under certain conditions, such 
as high speed Search and Rewind, it is desirable to dis 
engage the detent E3 from ratchet 04. This is per 
formed under control of a detent solenoid 133 which re 
ciprocates lever AE2 counterclockwise in F.G. 11 to dis 
engage detent 158 from ratchet i4. At the same time 
that this takes place, a shoe E4 mounted on lever 115 
is brought into contact with a clutch spring 16 to change 
the driving relationship of the clutching mechanism and 
to effect the high speed forward movement of the tape 
involved. Switches 17 indicate that the detent 8 has 
been moved out of contact with the ratchet 104. 

Referring to FIG. 10, end of tape switches 20 are pro 
vided for recognizing the end of the tape 80. Corre 
sponding switches, not shown, are provided for tape 81. 
In considering FIG. 10, it may be kept in mind that the 
mechanism shown in FIG. 10 is duplicated for the right 
hand station 7 and tape 85 in a complementary form. 
A buffer arm 2A is provided for maintaining a certain 
amount of tension on the tape 80 under the influence of 
a spring 22. A tape support solenoid 23 activates a 
bellcrank 24 to raise a pressure pad 46 in order to 
move the tape 80 into contact with the magnetic head 
96. Switches 45 are closed when pressure pad 146 
is up to indicate that the tape has been properly posi 
tioned against head 96. 

Ratchet 64 is connected to a shaft 126 that in turn 
mounts a sprocket wheel 27 that is in actual physical 
engagement with tape 80 for driving the same under 
control of sprocket holes, such as sprocket holes 19, 
FIG. 2. In its travel through the apparatus, tape 80 
passes through a tape chute 328 past a rewind sensing 
switch 29 and associated rollers 40 and 4. A leader 
sensing Switch arrangement 42 and associated rollers 
143 and 44 are also provided. 

SYSTEM DESCRIPTION 

Before proceeding with a detailed circuit description 
of the various operations, consideration will first be given 
to the block circuit diagram of FIG. 49. The tape unit 
1 and printer 3 are illustrated in a manner similar to that 
in FIG. I. Control panel 4 and keyboard 5 are also 
shown. The diagram of FIG. 49 includes a number of 
areas involved in the recording and reading of informa 
tion. In order to record information, the data path 
generally is as follows. Informational and functional 
characters are entered from control panel 4 or keyboard 
5. Signals representative of the characters are applied 
by a cable 54 to an Or network 5. The outputs of the 
Or network are Supplied by cable 7 to condition thyra 
trons 50-57 in order to energize relays R59-R37 in 
the relay bit register 16. The relays R59-R37 are ener 
gized in a configuration that represents the particular 
character involved. Certain of the relay points of relays 
R59-R37 are included in an encoding block 250 for de 
termining selection of bits to be recorded under control 
of a Magnetic Emitter Selection block 219. The depres 
sion of one of the encoding buttons on panel 4 or one 
of the keybuttons on keyboard 5 will also result in the 
energization of the cycle clutch 92 and the subsequent 
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cycling of the tape unit drive. During the cycling of 
the tape unit, a series of clock pulses designated MP1 
MP11 are made available from the magnetic emitter 90 
in a selective manner over a Magnetic Pickup Common 
line (MPC). The magnetic emitter 90 operates in syn 
chronism with the movement of the heads across their 
associated tapes. The magnetic Emitter Selection block 
211 will control the magnetic emitter 90 in such a fashion 
that a series of bits representative of the character to be 
recorded is made available in sequence on the Magnetic 
Pickup Common line to a shaper 220. From shaper 
220, the pulses are transferred over line 221 and line 
222 to either Write/Erase driver 82 or Write/Erase 
driver 183. The drivers 82 and 183 have record or 
Write/Erase (W/E) coils 188 and 189, respectively as 
sociated therewith. The determination as to which driver 
and head combination is selected is under control of the 
Station Address circuits 223. 

In order to playback (read) information that was pre 
viously recorded on one of the magnetic tapes at either 
station 6 or 7, the Mode selector dial 29 is set to the 
corresponding Playback position. Circuits are then es 
tablished for gating either the left read coil 190 and asso 
ciated amplifier 224, or the right read coil 191 and asso 
ciated amplifier 225. The outputs from one or the other 
of the amplifiers 224 and 225 are applied through the 
-Or block 196 to set a Read trigger 226. The state of 
the Read trigger as it is conditioned On or Off in re 
sponse to bits being read is reflected by line 227 to gate 
an And network 228. During the Read operation, clock 
ing pulses are supplied by the magnetic emitter 90 and 
through the Magnetic Emitter Selection block 2; and 
by way of bus 229 to the And network 228. Outputs 
from the And network 228 are supplied to the Or net 
work 15 and by way of cable 17 to fire the thyratrons 
150-157 and thereby energize the associated relays R59 
R37 in the bit register 16. The set up of the relays 
R59-R37 is applied by cable 215 to control print selection 
or functions of the printer 3. 

During the backsweep of the head, a parity checking 
operation is performed to insure that an odd parity of 
bits is maintained for each character recorded on the 
tape. This is in accordance with the previously men 
tioned U.S. Patent 3,115,620. For checking purposes, 
the tape unit is automatically placed into a Read mode 
and impulses representing the bits previously recorded 
during the outswing of the head are supplied by either 
amplifier 224 or 225 and by line 216 to set Error trigger 
184 on and off as reading progresses. The status of 
Error trigger 184 is supplied to the shaper 220 and 
checked at a particular time late in the reading cycle. 
In the event of an error, the output of the shaper 220 
is then applied by line 217 to fire thyratron 186 which 
then energizes relay R111 to indicate the error. The 
Error trigger 184 is used in this fashion only during a 
Record operation. During a Read operation, as each 
character is entered into the relay bit register 16, the 
status of the register is checked for proper parity by means 
of a circuit 218. 
A Search operation is performed under control of a 

relay counter network 207 and search switches 208. 
Switches 208 are preset to a count level representing 
the block of information required by rotating knob as 
sembly 27. Searching proceeds at high speeds longi 
tudinally of the tape. As the Reference codes are en 
countered, they are recognized by Search Sequence Iden 
tifier block 198. The output of block 198 is applied by 
line 209 to step counter 207. When the count level of 
counter 207 agrees with the setting of switches 208, a 
“Block located” signal is given on line 213. 

Also shown in FIG. 49 is a line readjust area 205 which 
is covered in the present case and a line revision block 
206 which is covered in a copending application Serial 
No. 377,850, filed June 25, 1964. 
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The foregoing generally summarizes the over all data 

flow of the system discussed herein. 
RECORD OPERATION 

In order to illustrate the advantages of the invention, a 
Record operation will first be described, followed by a 
Search operation, and then a Playback operation. 

Since all line readjustment situations which the appa 
ratus of the present invention is designed to accommodate 
will not ordinarily be encountered during normal typing 
or printing procedures, a composite letter or message 
will be presented below to illustrate all of the various 
situations involved. The Record operation will be de 
scribed in connection with the recording of the message 
presented below and the Playback operation will be de 
scribed in connection with the playback of the sanne 
message together with the line readjustment procedures. 
The illustrative message, which corresponds to the 

printed area 12 on document 10, FIG. 1, is as follows: 
2. 

This is a message recorded on the Magnetic 
Tape Apparatus. This message will be played 
in the normal mode and in the adjusting 
mode. Illustrations of the diferent oper 
ations that can be done will follow, includ 
ing the syllable hyphen already shown in the 
two places above. 
This illustrates the handling of multiple 
Carrier Return codes. 
This illustrates the handling of CR-TAB 

code sequences. 
This illustrates the handling of hyphenated 
Words, such as mother-in-law, or Smith-Watkins. 
In addition, in the line-ending zone, Space 
codes will be interpreted as CR codes, while 
outside the zone CR codes will be interpreted 
as Spacer codes. The adjusted copy will show 
all of this. 
Extra long words, when they occur in the line 
ending Zone, may cause the carrier to escape 
So far into the region that the machine absolutely and 
positively will lock up. 
Space codes occuring outside the ending zone 
will be interpreted as Space codes, and CR 
codes occuring in the Zone will be interpreted 
as CR codes. 

In the illustrative message, the left margin has been 
Set So that the first character position encountered is char 
acter position 2i. The right margin has been set to char 
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Referring to FIG. 3, Mode selector knob 29 will be set 
to either the Left or Right Record position depending upon 
which tape it is desired to record the message. The setting 
of the Start Condition knob 26 on the control panel 4 
does not matter during a Record operation. Generally, 
the upper row of buttons 30-36 on control panel 4 will be 
ineffective during a Record operation, with the exception 
that a Rewind operation under control of button 34, and 
a Line Return operation under control of button 35 will 
be possible. Most of the lower buttons, including buttons 
37-43, will be effective during the Record operation since 
these buttons control various encoding circuits for re 
cording particular characters or sequences of characters. 

It is assumed of course that the tapes have been previ 
ously loaded into the apparatus by depression of Load 
button 36. An indication that the tapes have been prop 
erly loaded and are in position for recording will be 
evidenced by one of the Ready lights 22 or 25 being lit. 

In order to describe the Record operation, reference 
will be made to the block flow diagram of FIG. 13 and 
the pulse sequence charts of FIG. 15a and FIG. 15b. In 
addition, reference will also be made to the electronic 
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logic diagrams of FIGS. 17-22 and the relay diagrams of 
FIGS. 24-44. 

In referring to the various circuit diagrams, the follow 
ing conventions are used. Any line originating from a 
particular figure is designated with a reference numeral 
that includes the figure number as part of the numeral. 
For example, referring to FIG. 24, line 24.01 originates in 
FIG. 24 and will be found as an input on FIG. 26. At 
the top of FIG. 24 it will be noted that line 28.95 comes 
into a normally open 3-9 relay point. Another indica 
tion as to whether the line originates on a particular page 
or originates from another page will be made by an appro 
priately directed arrow head on the line itself. The vari 
ous relays used in the machine are given relay numbers 
and are referred to by those numbers. For example, Rec 
ord relay R3, hold coil or Record relay R3, pick coil, 
as shown in FIG. 24. The various relay prints FIGS. 
24-44 are preferably considered to be arranged accord 
ing to the layout in FIG. 23 with FIG. 24 being the first 
relay print and FIG. 44 being the last. A --48 volt po 
tential is assumed to be supplied on line E30 at all times 
whenever the apparatus of FIG. 1 is in an On condition. 
Line 130 traces a path at the left hand edge of all FIGS. 
24-44. A ground line designated 3 similarly traces a 
path at the extreme right of the relay prints FIGS. 24-44. 

Considering conditions when the machine is first turned 
on, regardless of the setting of the Mode selector knob 
29, the machine will first go into a Record mode. This is 
done by picking and holding Record relay R3, FIG. 24. 
This is accomplished by --48 volts through a 90-7 nor 
mally closed relay contact in FIG. 28, over line 28.85 
to a normally closed relay point 8-11 and to the Record 
relay pick and hold coils. 
Mode knob 29 controls three switch sections designated 

4-A, 4-B, and 4-C, FIG. 24. The various positions of 
SWitch Section 4-A are designated in correspondence with 
the settings of knob. 29 in FIG. 3. The corresponding 
positions of switch sections 4-B and 4-C have designations 
that correspond respectively to the designations given for 
Switch section 4-A. The mode of operation of the ma 
chine is controlled by switch sections 4-A and 4-C. The 
station addressing is under control of switch section 4-B 
where an evident path can be traced for picking and hold 
ing relay R21, when the left station 6 is addressed and 
for picking and holding relay R214 when the right station 
7 is addressed. Referring to FIG. 13, it will be noted 
that the first two block requirements of Station Address 
Record and Pick Record, which refers to the Record re 
lay R3, are now satisfied. 

It is assumed that a document or sheet of paper 10 is 
in position in the printer 3 and that the typist is ready to 
type and record the first character in the sample message 
presented above. This would be the capital T in the word 
"This.' Upon depression of the key for the letter 't' 
and assuming that the typewriter is in the upper case 
mode, the printer 3 will start through a cycle during 
which the contacts C-1 will be transferred. Also, as 
indicated in FIG. 13, the Input/Output transmit contacts 
will be selectively closed according to the character se 
lected and printed. The cycle clutch in tape unit is 
energized in the following manner. Potential (-|-48 
volts) is available from line 130, FIG. 27, through the 
C1 contacts as they transfer in the printer, through the 
3-1 points, now closed, over line 27.04 to FIG. 26, over 
line 26.04 to FIG. 41, from line. 41.04 to the 80-8 nor 
mally closed point in FIG. 26, through CB-5 in the tape 
unit, and through the 87–12 normally closed point to 
energize the cycle clutch. The same --48 volts is applied 
to line 26.01 by way of FIG. 2 and back on line 32.03 
through a normally closed 90-6 point to pick the Collec 
tor Control relay R34. The picking of the Collector Con 
trol relay R34 is involved in the storing of information 
transmitted by the printer 3 into the bit register of the 
tape unit. 
The transmit contacts of the printer are shown in FIG. 
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37 in a dashed block designated 132. It will be recalled 
that the various transmit contacts will be transferred to 
represent the rotate and tilt positions of the print head, 
as well as for checking parity of the transmitted signals 
and the shift mode of the printer. 

In order to record the character on a tape in the tape 
unit 1, the apparatus operates to store the momentary 
condition of the transmit contacts in block 32, FIG. 37, 
into relay register 56, FIG. 49, for subsequent use during 
a cycle of operation of the tape unit. The bit relays 
R37-R59 are also shown in FIG. 18. The storing of 
the condition of the transmit contacts is performed in 
the following manner. With the Collector Control relay 
R34 picked, a -48 volts is available from line 130 in 
FIG. 35 and by way of the normally closed Transfer 
contacts 233-9, the Leader Sense Left contact, line 35.07 
which goes to a Pressure Pad Sensing switch in FIG. 36, 
back from FIG. 36 by way of line 36.02 and by way 
of line 35.8 to FIG. 25. The -48 volts then passes 
through two Detent contacts and through a 3-11 relay 
point, now closed, and by way of line 25.02 to FIG. 37 
where it comes in at a 34-4 relay point, now closed, and 
to the transmit contacts by way of a line 33 in FIG. 37. 
It will be seen in FIG. 37 that depending upon which 
transmit contacts are closed, the -48 volts will be avail 
able on lines 37.51 through 37.17. These lines lead to 
FIG. 20 where they are applied through certain electronic 
logic to respectively associated thyratrons 150-157. This 
conditions the bases of transistors, not shown, that are 
included in the thyratron blocks 150-157. 

Subsequently, referring to FIG. 26, when CB-3 in the 
tape unit makes at 160 of the cycle, the +48 volt poten 
tial is available by line 26.03 to FIG. 18 and by way of 
relay point 34-5 and 3-6, now closed, to condition bit 
register relays R37, R40, R43, R47, R50, R53, R56, and 
R59 for operation. The application of the +48 volts on 
line 26.03 in FiG. 18 will result in the firing of those 
thyratrons that were selectively conditioned over lines 
37.5-37.17 from FIG. 37 and will result in the energiza 
tion of the various relays R37-R59 to store the represen 
tations previously set up in the transmit contacts within 
the box designated 132 in FIG. 37. Certain of the relay 
points of relays R37-R59 that are included in the en 
coding block 210, FIG. 49, are used in FIG. 17 in the 
following manner to record the stored bits on the tape 
during the tape cycle. A --48 volts becomes available 
from CB-8 and the 3-10 relay point, now transferred, and 
through the 37-10 through 59-10 points which will have 
been selectively transferred according to whether or not 
their associated relay was picked up by firing of the thyra 
tron. In this way, the -48 volt potential will pass 
through the lines designated 7.02 through 17.10 to 
F.G. 19. 

Referring to FIG. 19, the -48 volt encoding signals 
derived from FIG. 17 are applied to various logic blocks 
labeled --O and designated with reference numerals 160 
168 in FIG. 19. These logic blocks are included in the 
magnetic emitter selection block 211 of FIG. 49. 

It will be recalled that during a cycle of operation, the 
head slide 88, FIGS. 9 and 12, is reciprocated so that 
heads 96 and 97 are moved transversely across their 
associated magnetic tapes. As the slide 88 is reciprocated, 
the magnetic emitter 90 is rotated to supply clocking 
pulses in synchronism with the movement of the slide 88 
and the magnetic heads 96 and 97. The circuit for the 
magnetic emitter and its pickups is shown in FIG. 19. 
The outputs of the magnetic emitters are supplied to a 
Shaper block 220 and are selectively transmitted over line 
19.1 to FIG. 21 according to whether or not the par 
ticular bit position represented by the magnetic pickups 
1-1 has been selected by the relay encoding lines 17.02 
through 17.10 that have come into FIG. 19 from CB-8 
On F.G. 17. 
The logic for supplying pulses over line 19.11 to FIG. 

21 from shaper 220 is as described in U.S. Patent 3,087,- 
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076 C. O. Pingry, III-Logic And/Or Gate Having Mag 
netically Induced Pulses. As One Input. 
The pulses from the magnetic emitter that are supplied 

on line 19.11 are applied during the recording process to 
- And blocks 180 and 81 in FIG. 21. The -And blocks 
180 and 18 control head drivers labeled DH that are 
designated 182 and 183 and that are respectively associ 
ated therewith. The head drivers in turn are connected 
to drive Write/Erase heads 138 and 189 depending upon 
the gating provided over lines 7.12 and 17.13. One or 
the other of the two tape stations will be addressed by 
lines 17.12 and 17.13 depending on which of the address 
relays R211 and R214 has been selected under control 
of the Mode selection knob 29 on the control panel 4. 
The addressing relay points for selecting the heads are 
shown in FIG. 17. 

Reference is again made to FIG. 13 and to the associ 
ated FIG. 15a and FIG. 15b for a recapitulation of the 
sequences involved. It will be seen in FIG. 13 that sub 
sequent to the storage of the bits in the bit register, the 
emitter arm begins its pulsing to effect selection of 
emitters. The pulses are supplied over the Magnetic 
Pickup Common (MPC) line to the Write/Erase driver 
for the tape station involved and finally to the magnetic 
head at the station. FIG. 15a shows the Magnetic Pickup 
Common pulses occurring during the time that CB-8 is 
closed and in the case shown in F.G. 15a, emitters 1, 3, 5, 
7, and 8 are assumed to have been selected under control 
of the relay bit register and initially under control of the 
transmit contacts in the printer 3. 

Various times of operation will be encountered in ap 
paratus of this nature but for illustrative purposes the 
time required for a transverse operation of the slide 88 
outward from home position to record a complete se 
quence of bits representing one character is approximately 
20 milliseconds as shown in FIG. 15a. 

Reference is now made to FIG. 13 and to FIG. 15b 
which together illustrate what takes place in the last part 
of the recording cycle. After the head slide reaches its 
extreme outward position, it is reciprocated in toward the 
home position in a direction opposite to that during which 
the bits of information were recorded on the tape. Dur 
ing this interval, as shown in FIG. 15b, a check of the 
bits for proper parity is performed and an Error trigger 
184, FIG. 21 is set or reset by each bit encountered so as 
to give an indication of the parity of the group of bits. 
A sample pulse supplied late in the checking portion of 
the record cycle will check the status of the Error trigger. 

During the sweep of the heads in toward home posi 
tion, signals are derived from either the left read coil or 
the right read coil designated 190 and 191 in FIG. 22 
and applied by way of line 22.01 to the Error trigger 
184. The sample pulse is supplied from line 19.10 in 
FIG. 19 to a -- And block 185 in FIG. 21. Subsequently, 
the And condition from --And 185 is supplied through 
a thyratron 186 by way of line 21.01. If the parity is 
odd, as it should be, then the Record operation is con 
sidered successful. If the parity is even, which is er 
roneous, then the Record Error relay R111, FIG. 18, is 
energized to indicate this condition. 

During each recording sequence immediately follow 
ing the entry of bits in the relay register, CB-1 in FIG. 
29 makes at 130° of the cycle. When CB-É makes, --48 
volts is available over line 29.06 and by way of FIG. 18 
over line 18.1 to pick the Character Stored relay R77. 
With the Character Stored relay picked --48 volts is avail 
able in FIG. 18 through the 90-5 normally closed point, 
the 77-10 point, now closed, and the 75-5 point to relay 
R111 which, if the Error trigger in FIG. 21 has been 
conditioned to indicate an improper parity, will be picked 
to indicate that an error has been made during the re 
cording operation. 
RECORDING A FUNCTIONAL CHARACTER 
The recording of a functional character such as Space, 
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that is comparable to that for recording an informational 
type character with the exception that the C5 contacts in 
the printer 3 are utilized instead of the C1 contacts. The 
C5 contacts are shown in FIG. 27. When the C5 con 
tacts transfer, --48 volts is available through the C2 con 
tacts, the C5 contacts, transferred, and line 27.04 to foll 
low the same path for initiating a cycle in the tape unit 
and for storing the bit representations for functional 
characters as previously discussed. 
The Space and Tabulation transmitting contacts are 

also shown within the dashed blocked 132 in FIG. 37. 
RECORDING OF CHARACTERS FROM THE 

TAPE UNIT CONTROL PANEL 
As indicated in FIG. 13 with the diamond-shaped Or 

blocks, various tape unit control panel contacts can be 
used to originate characters instead of the printer 3. 
These characters would be derived for example from the 
Backspace button 37, the Stop code button 38, the Feed 
code button 39, and similar buttons on control panel 4 
in FIG. 3. - 

Referring to FIG. 37, the various switches involved 
for encoding characters from control panel 4 of the tape 
unit are shown about the center of the figure. Each 
switch comprises a first section having three or more con 
tacts and a second section having a single contact directly 
below the first section. For example, the Stop encode 
switch 6-2 has a first section with terminals 2, 3,9, and 

and a second section with terminals i3 and 14. The 
switch contacts of each encoding switch are arranged 
in such a fashion that all contacts of the first section are 
made before the single contact of the second section is 
made. Operation of any of the encoding switches on 
the control panel 4 will result in the picking of a One 
Cycle relay R66 in FIG. 25. 
The purpose of the One Cycle relay 66 is to prevent 

more than one character from being encoded on the se 
lected magnetic tape as a result of a depression of one 
of the encoding switches. 
The cycle clutch is first energized as follows. A -- 48 

volt potential is supplied from line 130 in FIG. 35, 
through the Leader Sense Right contact which is normally 
closed, through a Transfer point 203-12 normally closed, 
an Address Right point 214-11 and through output line 
35.06 to FIG. 33. If the left tape station is being ad 
dressed, the --48 volt path traces through the Leader 
Sense Right contact, the 203-9 point which will then be 
transferred, the Leader Sense Left contact, the Address 
Left contact 211-11, line 36.02 and out line 36.01 back 
to FIG. 35 to line 35.06, and thence to FIG. 33. 

Line 35.06 comes in on FIG. 33, and the +48 volt 
potential continues through the End of Tape Sensing con 
tacts Right and Left and out line 33.07 to FIG. 31. In 
FIG. 31, line. 33.07 passes to a Rewind point 87-7, nor 
mally closed, and to an output line 31.02 to FIG. 37. 
Line 3.02 is connected to a 111-1 point in FIG. 37 and 
from there to a 90-1 point. The -48 volts is then sup 
plied through an obvious path to the lower contacts in 
each of the encoding switches. 
The --48 volt path from the lower contact section of 

any encoding Switch continues over line 134 to output 
line 37.08 and from there to FIG. 25. Line 37.08 comes 
into the Record contact 3-5 now transferred, through 
147-1, through the 66-3 point normally closed, and over 
line 25.07 to FIG. 26. In FIG. 26, the +48 volts is sup 
uplied on line 25.07 through CB-5 and an 87-12 nor 
mally closed point to energize the cycle clutch. 

Energization of the cycle clutch initiates a cycle of 
operation of the tape unit 1 as previously discussed. 
During the cycle of operation, relay R77 is picked at 130° 
through CB-1 in FIG. 29. When relay R77 is ener 
gized, the 77-5 point in FIG. 25 transfers, and the same 
--48 volt level that energized the cycle clutch will result 
in the picking of the One Cycle relay R66. The One 
Cycle relay R66 is held through its own 66-3 point in 

Tabulation, and similar characters proceeds in a manner 75 FIG. 25. - . 
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The initiation of the cycle in the tape unit results in 
the picking of relay R34 as before, and -- 48 volts will 
be supplied on line 25.02 in FIG. 37 through the 34-4 
point, now transferred, and to the upper section of the 
particular encoding switch that has been depressed. The 
--48 volts applied to the upper section of any switch will 
then find its way by certain paths designated 1 bit, 3 bit, 
5 bit, etc. and from there by lines 37.01-37.05 to FIG. 
20 for conditioning the thyratrons and for entering the 
bit representation of the character to be encoded in the 
relay bit register. 
RECORDING OF CARRIER RETURN CODE AND 
ASSOCIATED FEED CODE FOR PERMITTING 
SUBSEQUENT LINE REVISION OF COPY 
Depression of the Carrier Return key 46 on keyboard 

5 of printer 3 initiates a cycle of operation in the printer 
So that contacts C6 in FIG. 27 are transferred. The 
--48 volts will then be available through the C2 con 
tacts, the C5 contacts, and the C6 contacts, the 77-4 
point, the 90-9 point, the 34-7 point and the Carrier 
Return transmitting contacts in FIG. 27 to pick the 
Carrier Return Feed relay R71. The Carrier Return 
Feed relay is held through its own 71-1 point and an 85-2 
point to the -48 volt line 130 in FIG. 27. Picking of 
relay R71 results in the transfer of relay point 7-4 and 
the subsequent picking of Carrier Return Interlock relay 
R69. The Carrier Return Interlock relay R69 is held 
through its own point 69-4, the 90-4 Playback point, 
and the 71-2 point through the 85-2 point to the -48 
volt supply line 130. 

Following the energization of relays R69 and R71, the 
C6 contact returns to its normally closed position. When 
this happens, --48 volts is available in FIG. 27 through 
the 90-3 point and by way of line 27.03 to FIG. 29. 
From there the path traces through a 77-2 point, a diode, 
and the Carrier Return Interlock point 69-1, now trans 
ferred, to the line 29.04. Line 29.04 is directed to FIG. 
26 and by way of line 26.05. to FIG. 36. It will be seen 
in FIG. 36 that line 26.05 is tied directly to line 36.03 
which, in FIG. 26, goes through the stop point 30-8 
and CB-5 to energize the cycle clutch. 

IN FIG. 36, the 85-1 Feed points are utilized to get a 
second cycle in order to record a Feed code following the 
recording of the Carrier Return code which occurs dur 
ing the first cycle. The recording of the Carrier Return 
code in the tape occurs in a manner comparable to that 
for recording any of the characters previously discussed. 
The energization of relay R77 results in the picking of 

the One Cycle relay R66. The One Cycle relay is picked 
whenever the Carrier Return button is depressed or when 
ever the Revise Carrier Return button is depressed. No 
other keys depressed on the printer 3 will result in the 
energization of the One Cycle relay. 

Continuing, when the One Cycle relay R66 picks up, the 
66-12 points in FIG. 27 transfer and together with the 
71-3 points result in the picking of the Feed relay R85. 
The Feed relay R85 is held through its own 85-4 point 
in FIG. 26 and through CB-2 to -48 volts on line 30. 
As previously noted, the 85-1 point in FIG. 36 will again 
direct the -48 volts over line 36.03 to energize the cycle 
clutch in FIG. 26. 

Referring to FIG. 37, an 85-3 point, in connection with 
a 34-4 point, supplies the -- 48 volts through three diodes 
designated "Feed' in the upper left hand corner of FIG. 
37 to provide for the encoding of the Feed code. This 
results in bit signals being applied on lines 37.01, 37.02, 
and 37.03 to FIG. 20 to condition the thyratrons for 
storing the bits representing a Feed code. 
RECORDING OF REVISE CARRIER RETURN 
Referring to FIG. 27, a signal path comparable to the 

normal carrier return path is present for the Revise Car 
rier. Return transmit contacts. When C6 in the printer 
transfers, - 48 volts will be available through 77-4, 90-9, 
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34–7, and the Revise Carrier Return transmit contacts 
to pick up relay R69 directly. In this case, the Carrier 
Return Feed relay R71 is not involved and, as a conse 
quence, no Feed cycle under control of the Feed relay 
R85 will be initiated as it was during the normal Carrier 
Return cycle. 
The use of the Carrier Return key and the Revise 

Carrier Return key in permitting revision of lines is fully 
disclosed in the aforementioned copending application 
Serial No. 377,850, filed June 25, 1964. 

ENCODING BACKSPACE CODE 
The Backspace code is encoded on tape in the tape 

unit 1 by depression of Backspace code button 37 on con 
trol panel 4. The Encode Backspace switch is shown as 
switch 6-1 in FIG. 37. A -- 48 volts is supplied on line 
3.02 through the E-1 point, the 90-E point, and a loop 
circuit around to terminal 1 of the Encode Backspace 
switch. This -- 48 volts is applied in a manner com 
parable to that for the other encode switches 6-2, 6–3, 
and so on, in FIG. 37. When the Encode Backspace 
switch 6-1 is depressed, --48 volts is applied by line 37.06 
to FIG. 32. In FIG. 32, the -- 48 volts on line 37.06 
is directed through a 66-7 point to the Encode BackSpace 
relay R73 to energize the same. Relay R73 is held 
through its own 73-3 point and a 66-1 point in FIG. 32. 

Also, in FIG. 32, the 73-1 point transfers and +48 
volts is then available through the 75-3 points, the 73-2, 
now closed, to the Backspace magnet of the printer 3. 
When the backspace magnet in the printer is energized, 
a cycle of operation of the printer will be initiated and a 
cycle of the tape unit will also be initiated. As a result, 
the Collector Control relay R34 is energized and its asso 
ciated relay points transfer. In FIG. 32, +48 volts is 
then available through the 73-1 point and the 34-5 point 
and on line 32.0 to FIG. 37. in FIG. 37, the line 32.01 
comes into a set of three diodes and will result in Setting 
up the impulses to store the Backspace character on the 
tape. The cycle continues and the recording of the Back 
space character takes place as for the recording of any 
other encoded character through the three diodes desig 
nated “Backspace” in FIG. 37 and over lines 37.03, 37.04, 
and 37.05 to FIG. 20 to condition the thyratrons. 
Two situations exist with respect to backSpacing. 

Under certain circumstances it is desirable to follow a 
procedure called Error Correct Backspacing, while under 
other circumstances, it is desirable to follow the proce 
dure just outlined for the Encode Backspacing. 

Referring to FIG. 17, it will be seen that the gating cir 
cuits on line 17.12 and 17.13 are through a normally 
closed 75-4 point associated with the Backspace relay 
and a normally open 73-4 point associated with the En 
code Backspace relay. Therefore, the only time that 
recording of a Backspace code takes place on the tape 
is when it is in response to the depression of the Back 
space button 37 on control panel 4 in FIG. 3. A back 
space operation on the printer 3 resulting from depres 
sion of the Backspace button 149 in FiG. 4 will not 
result in an encoding operation. Instead of recording 
a Backspace code, the depression of the BackSpace key on 
the printer 3 will result in the energization of the Back 
space relay R75, FIG. 32, and a subsequent cycle during 
which the tape in the tape unit 1 is backstepped under 
control of the mechanisms of FIG. 11. Referring to 
FIG. 18, a 75-5 point opens the circuit to the Record 
Error relay R111 to prevent an error indication during 
the backstepping cycle. The backstep magnet for either 
station is energized through a 75-2 point, when trans 
ferred, FIG. 26. 

ENCODE REFERENCE CODE 

In order to be able to recognize blocks of information 
on one of the magnetic tapes, each block of information is 
preceded by a group of codes, 51 in number, that are 
recorded in response to depression of the Reference code 



3,297,124 
21 

button 40 on control panel 4, FIG. 3. The fifty-one 
codes are as follows: 

Fifteen Auto Search Codes, Fifteen Search Codes, Twenty 
Parity or “7” Bit Codes (lower case z), and a Carrrier 
Return code. 

The counter network previously noted will control the 
recording of the codes in the sequence mentioned. The 
counter will have been set initially to a state of 01 and 
is advanced each cycle as the recording of codes takes 
place. Counter stepping takes place under control of 
a thyratron 192 in FIG. 22. Thyratron 192 is controlled 
through a --Or block 193 and a pulse on line 19.10 
which will occur in each and every cycle during the re 
cording of the Reference code. 

Depression of button 40 results in the closure of 
switch 6-5 in FIG. 39. This switch is normally supplied 
with -- 48 volts through the 14-1 point, the 90-1 point 
and the 37.9 line in FIG. 37, as for any of the encode 
switches shown in FIG. 37. When switch 6-5 is closed, 
-48 volts is supplied through the 66-5 point to energize 
the Reset relay R148 in FIG. 39. The purpose of relay 
R148 is to reset certain counting units that are shown 
in FIGS. 39, 40, 43 and 44. When relay R148 becomes 
energized, the 148-5 point, FIG. 39, transfers and, as 
a result, the Search relay R151 is energized. The various 
counter networks are supplied a -- 48 volts from line 130 in 
FIG. 43, through the 170-2 point, and a 43.03 line to 
FIG. 39. The path then passes through a 148-4 point, 
normally closed, and by line 39.02 to FIG. 40. The 
supply then continues on line 40.0 to FIG. 44. If any 
of the Counter relays R180, R176, R173, in FIGS. 39 and 
40, and R164, R161 and R158, in FIG. 44, were previously 
energized they are normally held through the 148-4 
point in FIG. 39 over the path just described. As soon 
as the Reset relay R148 is energized however, the 148-4 
point in FIG. 39 transfers, dropping any of the counter 
relays that may have been previously held. The transfer 
of the 148-4 point will also result in the picking of the 

. One units relay R183 in FIG. 39 so that the initial setting 
of the counter network is "01.' 
The next objective is to initiate cycling of the tape unit 

1 in order to record the sequence of fifty-one (51) pre 
determined codes on the tape. A --48 volts is available 
from line 35.05 in FIG. 35 to FIG. 33 and by way of 
line 33.02 to FIG. 41 to hold relay R148. Relay R148 is 
held through various contacts designated 4-tens on the 
ground side in FIG. 41. As soon as the various counter 
relays have been reset, all of the relay points beginning 
with 58-8 and ending with 158-9 in FIG. 41 will have 
opened, and further, the relay point 83 will have trans 
ferred so that the relay R148 can no longer be held. 
When this happens, the -- 48 volts on line 33.02 passes 
through the 148-1 point, now closed, through the 151-5 
point, now transferred, through the 145-1 point, through 
the 141-11 point, and by line 41.84 to FIG. 26. In FIG. 
26, the --48 volts coming in on line 41.84 results in the 
picking of the cycle clutch. So long as the Stop Search 
contact 45-1 in FIG. 41 remains closed, the clutch in the 
tape unit 1 will be free running. 
The first code to be recorded during count intervals 

1-4 is the Auto Search code which comprises bits 1 
(Ri), 3 (R2a) and 6 (T2). 
The set up of the relay register is actually under control 

of the Collector Control point 34-1 in FIG. 18. It will be 
recalled that as soon as the Reset relay R148 drops out, 
a -48 volts is available on line 33.02 in FIG. 41 through 
the 148-1 normally closed point, through the i51-5 
transferred point and through a path previously traced 
and by way of line 41.04 to FIG. 26 to pick the cycle 
clutch. At the same time that the cycle clutch is 
picked, a +48 volt path exists by way of line 26.01 
and line 32.03 to pick Collector Control relay R34. This 
means that as soon as the cycle clutch is picked that a 
first Auto Search code will be stored in the relay register 
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when the 34.0 transfers in FIG. 18. The Sample pulse 
for stepping the counter is very late in each cycle and 
prior to the first occurrence of the Sample pulse on 
line 19.0, FIG. 22, the cycle clutch will have been 
picked at 235 of the cycle as well as relay R34. This 
means that before the counter is stepped from the 01 
position, a second Auto Search character will have been 
stored in the relay register ready for the recording of 
the character on the next cycle. This situation will pre 
vail so that when the counter reaches a count of 4 
and prior to the time that it is stepped to a count of 15 
the fifteenth Auto Search character will have been stored 
in the relay register. In this fashion, fifteen Auto Search 
codes are recorded on the tape during this interval rather 
than fourteen as would normally be supposed. 

Thyratrons 150-157 in FIG. 20 are controlled by way 
of lines 41.05, 41.06, 41.07, and 41.09 in FIG. 41. 
The paths for setting up the thyratrons for recording the 

Auto Search codes during the Reference code sequence 
is as follows: 

Referring to FIG. 41, a -48 volts is available at 164-5 
whenever Search contact 151-5 has been transferred, as 
in the present instance. During the count intervals 01-10, 
the -48 volts is applied through 164-5 normally closed, 
through 161-4, normally closed, through 158-3 normally 
closed and by way of line 41.06 to FIG, 37 where it is 
applied to the three diodes designated Auto Search. This 
results in the set up of the thyratrons for recording the 
three bits representing the Auto Search code eleven times 
as discussed. In order to record the twelfth, thirteenth, 
and fourteenth Auto Search codes, the path is as follows: 
64-5 transferred, 158-2 normally closed, 161-3 nor 
mally closed, 173-11, normally closed, 176-10 normally 
closed, and by line 41.06 to FIG. 37 as for characters 
0-10. 
The fifteenth character, which is also Auto Search, is 

recorded by way of a --48 volts supplied through the same 
path as for the twelfth, thirteenth and fourteenth charac 
ters except that when a count of fourteen is reached, the 
176-10 point is transferred and the path then follows 
through relay point 180-11 and 183-10 to line 41.06 and 
thence to FIG. 37. 
When the relay counters have reached a count of 15 the 

--48 volts then passes through the 176-10 transferred, the 
180-11, normally closed, the 183-10 transferred, and by 
way of line 41.05 directly to FIG. 20 where it will result 
in firing of thyratron 151 for recording a bit in the Search 
channel. The sixteenth and seventeenth characters, which 
are also search bits, are recorded by means of a -- 48 volts 
over the same path as for the fifteenth bit with the excep 
tion that the sixteenth and seventeenth bits pass through 
180-11 transferred instead of i83-10. The eighteenth 
and nineteenth bits will pass through relay point 173-11 in 
FIG. 41 to line 41.05 and from there to FIG. 20. For the 
twentieth through the twenty-ninth character locations in 
the Reference code, the -48 volt is supplied through the 
164-5 point normally closed, and the 161-4 points trans 
ferred to the line 41.05 and from there to FIG. 20. In 
this fashion fifteen Search bit codes will be recorded on 
the tape. - 

AS Soon as the counters reach a count of 30, a path 
exists for the -48 volts through 164-5 transferred, 158-2 
normally closed, 16-3 transferred and by line 41.07 to 
FIG. 20 to record a bit in the Parity position on the tape. 
This path will be effective for count conditions 30-39. 
The -- 48 volts will be supplied through the 164-5 nor 
mally closed point, the 161-4 normally closed point, and 
the 58-3 transferred point to 41.07 and over to FIG. 20 
during the count intervals 40-49. 
As soon as the count level of 50 is reached, the 154-5 

relay point is transferred and the 58-2 is transferred, 
thereby providing a path for the +48 volts through a 
183-51 point normally closed and by line 41,09 to FIG. 
37 where it will be applied by way of line 143 and out 
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line 37.03 to FIG. 20 for storing the R2a bit representing 
a Carrier Return code. 
As soon as the counter reaches a count level of 51, a 

-- 48 volts path is set up through the 154-5 point trans 
ferred, the 158-2 point transferred and the 183-11 now 
transferred by way of line 41.08 to FIG. 43 to pick the 
Stop Search relay R145. The 45-2 points in FIG. 39 
being transferred will drop out the Search relay R151 and 
stop the Reference code recording operation. 
CONDITIONS WHEN ATTEMPT IS MADE TO 

RECORD IN BLANK AREA OF TAPE 

Each magnetic tape in the tape unit will have a sec 
tion that is scraped clean of the oxide. This section of 
the tape is recognized to indicate the beginning of the 
tape. Initially, when each tape is completely rewound 
into its tape cartridge, the scraped section may be en 
countered and usually is encountered by the associated 
magnetic head. If an attempt is made to record in the 
section an error would normally result. So, if the ap 
paratus finds the tape being addressed in a completely 
rewound position, it will force the machine into a Record 
mode to step out of the blank section on the tape in pre 
paration for recording on a properly coated section of the 
tape. This is true when the machine is in the Playback 
mode also. That is, if the Mode control knob. 29 is set 
to a Playback position and the tape is in a rewind con 
dition, the machine will be forced into a Record mode 
automatically and stepped out of the blank area on the 
tape until the tape has been moved into proper position 
under the head for playing back the information. 
Whenever the equipment is in the rewind position, the 

Rewind relay R121, FIG. 34 will be picked. This is ac 
complished by a -- 48 volts on line 41.02 from FIG. 41 
which is originally derived from line 33.62. The -48 
VoltS is applied through the relay 211-9 or 214-8, depend 
ing upon which station is addressed, and through the re 
lated rewind sense contacts to pick Rewind relay R121. 
Referring to FIG. 41, the same -48 volts on line 33.02 
is applied through the 1481 point, the 151-5 point, the 
121-9 point now transferred, the is 1-2 point now trans 
ferred, the 41-11 point and by way of line 41.04 to FIG. 
26 to energize the cycle clutch in order to continue step 
ping the tape until the beginning of actual information is 
encountered and the tape is properly positioned for re 
cording or playing back. 
The machine attempts to record Feed codes all during 

this interval. The encoding of the Feed code is under 
control of certain relay points indicated in FIG. 34, in 
cluding the 151-2 point, the E21-12 point, which is closed 
at the present time since the apparatus is in a rewind con 
dition, the 34-6 Collector Control point, now closed, and 
line 34.04 to FIG. 37. Line 34.04 in FIG. 37 is directed 
to three diodes designated Feed and from there the -48 
volts is applied by lines 37.91, 37.02, and 37.03 to FIG. 
20 to condition the thyratrons for recording the Feed 
codes. The +48 volts to the clutch on line 4.05 to FIG. 
20 will result in repeated energization of the clutch so long 
as an attempt is made to record Feed codes in the blank 
area. This is due to the fact that an error will be in 
dicated each time that a recording attempt is made and 
relay R111 will be energized. 

SEARCH OPERATION 
It is important that the operator be able to select one 

of a number of blocks of information, letters, or mes 
Sages, such as the sample message previously given, since 
most applications require a wide variety of correspond 
ence. For this purpose, a search capability is provided 
in the present apparatus that is responsive to the Refer 
ence code identifiers to locate a particular message. The 
line readjustment principles disclosed herein are then 
applied to the selected message. 
The Search relay R151, FIG. 39, can be picked by 

recognition of a Search code in the tape or by depression 
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of the Search Switch 5-5 in FIG. 39. One of the first 
actions involved in the Search operation is to reset the 
counting networks previously discussed in connection 
with the recording of the Reference codes. The reset 
relay R148, however, will be picked after a rewind relay 
87 is picked in FIG. 24 to effect a rewind operation. 

Referring to FIG. 42, the Units switch and the Tens 
switch for establishing a desired block of information to 
which the search operation is directed are shown in con 
nection with various counter relay points. The Tens 
switch has a first segment 260, a single contact 261 and 
a second segment 262. The Units switch has a first seg 
ment 263, a single contact 264, and a second segment 265. 
Whenever one of the switches is rotated, its segments as 
well as the single contact, will always maintain the same 
relative position with respect to one another but will be 
rotated clockwise or counterclockwise to establish a dif 
ferent count recognition condition for the Search opera 
tion. When the switch setting and the counter setting 
are equal, an output is derived on the line 42.03 to FIG. 
43. When the relay count is lower than the switch setting 
then an indication is given on the line 42.04 to FIG. 43 
and indicates that it is all right for the apparatus to search 
in a forward direction. On the other hand, if the relay 
count is higher than the block of information required 
as determined by the switch setting, an output will be 
applied by line 42.62 to FIG. 33 to initiate a Rewind 
operation. 

Following the reset operation of the counters, --48 
volts becomes available through the 148-1 point in FIG. 
41. The supply continues through the 151-5 point, now 
transferred, through the 141-9 point, now transferred, 
and by line 4.03 to FIG. 42. The supply continues in 
FIG. 42 on Line 41.61 and through the relay contacts 
associated with the Tens switch. With the networks 
shown in FIG. 42, an output will be supplied on line 42.02 
to effect a Rewind operation, on 42.03 to indicate an 
equal condition, or 42.04 to indicate that searching can 
continue in a forward direction. The very first time that 
--48 volts is applied through the networks of FIG. 42, 
in the event that it finds its way over lines 42.03 or 42.04, 
the potential will be applied through the 150-2 point in 
FIG. 43 and by line 43.0 to FIG. 33 to pick the Rewind 
relay 87. The condition of the First Search relay R150 
therefore determines what course of action is taken by 
the tape unit when the Search is first entered into. It 
may be that the relay decoding trees in FIG. 42 and the 
Switches have been set up to a count condition which will 
be reflected by a potential on line 42.02 to give a rewind 
indication immediately over to FIG. 33. The picking of 
the Rewind relay R87 results in the closure of the 87-5 
point in FIG. 41 and the picking of the First Search relay 
R150. Once the rewind operation has taken place and 
the First Search relay R150 picked, subsequent impulses 
over the lines 42.03 and 42.04 in FIG. 43 will pass 
through the 150-2 point, now transferred, and by line 
43.02 to FIG. 25. In FIG. 25, the potential passes 
through a 47- point a 66-3 point and by line 25.07 to 
FIG. 26 to pick the cycle clutch. 
When entering into a Search mode, the head slide is 

moved out over the tape and the Search Position magnet 
98 in FIG. 9 will be kept in an unenergized condition so 
that the armature catches the head slide on the way back 
and maintains the head out over the search track. This is 
done in FIG. 36. The 151-1 point will be open since 
the Search magnet 15i is energized and the 14 1-1 point 
Will be transferred thereby preventing any impulse from 
reaching the Search Position magnet 98 to energize 
the same. 

In Order to initiate the high speed search operation, 
it is necessary to energize the Detent solenoid 13, FIG. 
11, to move detent 118 out of contact with ratchet wheel 
104 and to engage shoe 114 with the spring clutch 16. 
The circuits for energizing the Detent solenoids are shown 
in FIG. 33. During the Search operation the tape unit 
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attempts to recognize the center group of Search bits that 
were previously recorded during any Reference code 
recording operation. The circuits are set up to recog 
nize as few as six of the Search bits or as many as ten 
in order to supply an output for stepping the counter 
networks. - 

Referring to FIG. 22, the bits being read by either the 
Left read coil 190 or Right read coil 191 are applied 
through the sensor blocks 194 or 195 and through the 
-Or block 196 to the Sequence Identifier block 198. 
The Sequence Identifier 198 is also gated through a 
Translate block from the line 18.02 in FIG. 22. The 
method of identifying the group of search bits is disclosed 

O 

in copending application Serial No. 114,462, filed June . 
21, 1961, now U.S. Patent 3,209,340, Carl O. Pingry III, 
entitled Record Positioning Apparatus, and having the 
same assignee as the present application. Whenever a 
sufficient number of bits is recognized, thyratron 192 is 
fired through the line 43.04 to pick the Ring 1 relay 170 
in FIG. 43. - 

It will be recalled that the Reference code consisted of 
fifteen Auto Search codes, fifteen Search bit codes, twenty 
Parity codes, and one Carrier Return code. The Auto 
Search codes are not recognized during the searching se 
quence but are supplied for isolation purposes to prevent 
moving from the end of one block of information during 
normal reading operations. This region on the tape also 
serves as an acceleration region. The twenty Parity codes 
following the Auto Search bit codes in the Reference code 
arrangement are used for decelerating in case the required 
block of information has been located. The Ring 1 and 
Ring 2 relays R170 and R167 control the stepping of the 
counter relays R173, and R176 in FIG. 40; R180 and 
R183 in FIG. 39; and R158, R161, R164 in FIG. 44. 
The counter in the disclosed embodiment has a counting 
capability of 79. A method of counting is disclosed in 
the paper published in the IBM Technical Disclosure 
Bulletin vol. 6, No. 11, April 1964, pages 23 and 24, 
entitled, Relay-Capacitor Counter, by D. E. Sims and 
R. F. Ross. The energization of Ring 1 relay R170 
causes the transfer of the 170-2 point in F.G. 43 and 
the subsequent energization of relay R167. The picking 
of relay R167 results in the opening of relay point 167-1 
and the de-energization of relay R170 in FIG. 43. This, 
in turn, drops relay R167 and Ring relays R167 and R170 
are returned to their previous inactive condition. 
When the setting of the switches SW-2 and SW-3 

FIG. 42 corresponds with the setting of the counter relays, 
--48 volts will be applied by line 42.03 to condition the 
Stop Search relay R145 for energization through the 141 
12 point, transferred upon the occurrence of the thyratron 
pulse on line 43.04 which indicates that the required block 
of information has been located. This will occur in such 
a manner that the relay counters will have stepped to the 
status that is one count level beyond the count level of 
the block of information being searched for. Therefore, 
the relay counters will be set up with the count level of 
the very next block of information in case this is the one 
that is required following the use of the information in 
the block just located. This eliminates the necessity for 
rewind in case the next block of information is, in fact, 
the one that is required. 
The energization of relay R145 will cause the 145-2 

point in FIG. 39 to open thereby dropping the Search 
magnet 51. In FIG. 36, as soon as the Search magnet 
drops out, the 151-1 point closes and the Search Position 
magnet 98 is energized pulling its armature out of the 
way of the head slide and permitting the head slide to 
restore to the home position. In FIG. 36, the Home 
Position contact indicated there will actually be closed 
when the head is positioned out in the Search position. 
This contact forms part of the switch assembly 103 in 
FIG. 9. 

In order to step out of the area of the Rewind codes in 
the Reference code area on the tape, it is necessary to 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

26 
energize the Skip relay and to forward step the tape 
stepping mechanism in order to get to the first character 
location in the block of information. The Skip relay in 
connection with the Line Return relay accomplishes this 
function. The Skip relay R114 is picked by --48 volts 
through the 90-7 transferred point in FIG. 28, through 
the Home Position II point, through the 45-5 point now 
transferred, by line 28.02 to FIG. 25 where the potential 
energizes the Skip relay R114 directly. The same im 
pulse on line 28.01 in FIG. 28 comes in FIG. 25 and 
by line 25.07 to FIG. 26 to energize the cycle clutch. 
Also, in FIG. 28, the same potential is applied directly 
to the Line Return relay R116 to energize it. This will 
initiate a cycling of the tape unit wherein the Parity codes 
are recognized but are not acted upon but are simply 
skipped over until a Carrier Return code is recognized. 
The Skip relay R114 will hold through its own 114-3 
point and a 116-3 point in FIG. 25. The line Return 
relay will hold through its own 116-4 point and the 119-3 
point in FIG. 28. As soon as a single 3 bit (R2a), which 
is a Carrier Return code, is recognized, the relay network 
in the center of FIG. 28 will be conditioned in Such a 
manner that the Stop Line Return relay R119 can be en 
ergized through the 116-11 point, previously transferred. 
The energization of relay R119 will cause the transfer 

of the 119-3 point in FIG.28 thereby dropping the Line 
Return relay R116. Also the 19-4 point being opened 
in FIG. 25 will drop the Skip relay R114. 
The tape unit will now be in position for reading the 

first character of the block of information selected. 
PLAYBACK (READING) OPERATION 

In order to establish a Playback (Reading) operation, 
the Mode control knob. 29 in FiG. 3 is moved so that 
either the left or right station is addressed for Playback 
purposes. The movement of the Mode control knob 29 
to one of the Playback positions results in the transfer 
of switches 4-A, 4-B, and 4-C in FIG. 24 to the corre 
sponding Playback position. When this occurs, --48 
volts is available from line 130, through switch 4-A and 
through the 121-11 normally closed point to pick Play 
back relay R 141. 

Switch sections, 4-A, 4-B, and 4-C in FIG. 24. Will be 
set to the playback position and one of the address relays 
R211 or R214 will be energized for addressing either the 
let f station or the right station. If the machine power 
has just been turned on, the machine will also automati 
cally go into the Record mode, picking Record relay R3 
and Stop relay R80. The Stop relay R80 being energized 
will result in the picking of the Playback relay R90 and 
the dropping of the Record relay R3 and stop relay R80. 

In order to initiate the Playback cycle, it is necessary 
to depress Start button 30 or Search button 33. 

Reference is made to FIGS. 14 and 16 which show the 
various conditions encountered in the equipment during 
a Playback operation. A Start button is indicated at 
switch 5-1 in FIG. 25. Upon closure of the Start switch, 
-48 volts will be applied through the 3-5 point, the 
147-1 point, the 66-3 point, and line 25.07 to the cycle 
clutch in FIG. 26. Only one cycle is permissible upon 
each depression of the Start button. 

During the Reading operation, all emitters in the mag 
netic emitter clocking circuit are selected for possible 
recognition of bits on the tape. Bits from the tape will be 
recognized by the magnetic head, amplified and shaped, 
and applied to the Read trigger 266 in FIG. 22. As noted 
in FIG. 14, the pulses from the Magnetic Pickup Select 
(MPS) line are combined with the condition of the Read 
trigger to set the relay bit register. 
Address Left and Address Right gating lines are used 

to gate the particular read coil 190 or 19 that is required. 
These lines are shown in FIG. 22. Sensor blocks 194 and 
195 sense the amplitude of the signals from the respective 
ly associated read coils 190 and 191, thereby eliminating 
response to noise that may be encountered. A 10 millivolt 
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signal from the read coil, for example, will result in a one 
volt output from the sensor 194 or sensor 95. The sig 
nals developed in either sensor 194 or 195 are applied to 
the -Or block 196 and by line 22.0 to set the Read trig 
ger 184. Referring to FIG. 17, when the equipment is in 
the Playback mode, the Record point 3-10 will be in its 
normally closed position. Each cycle, a --48 volt poten 
tial will become available on line 7.01 which will gate 
all of the --Or blocks 160-164, 165-168, and 169 and 170 
in FIG. 19. This will result in the selection of all eleven 
of the magnetic pickup impulses. The outputs of the 
--Or blocks just mentioned will gate the --And blocks 
171-179, 200, and 201 in FIG. 19. These --And blocks 
serve as the magnetic pickup select sources for directing 
the magnetic emitter pulses to condition the thyratrons 
5-157 in FIG. 20. 
The output of the -Or block 196 in FIG. 22 is applied 

by line 197 to set the Read trigger 226 to indicate each 
time that a bit has been read as the head moves acroSS 
the tape. The On status of Read trigger 226 is reflected 
on line 22.04 and applied in FIG. 20 to a number of emit 
ter driver blocks 230, 231, 232, and 233. Each of the 
emitter driver blocks 230-233 conditions two --And 
blocks. For example, emitter driver block 230 conditions 
-- And blocks 234 and 235 in FIG. 20. 

It is interesting to note at this time that the use of the 
pulses from the emitters is different in a Playback oper 
ation when contrasted with a Record operation. In a 
Record operation, the pulse from emitter 3 is used to 
record the 1 bit location on the tape. The emitter 4 pulse 
is used to record the 2 bit position on the tape. Emitter 
5 is used to record the 3 bit position, 6 is used to record 
the 4 bit position, 7 is used to record the Search bit posi 
tion, 8 is used to record the 5 bit position, 9 is used to 
record the 6 bit position, 10 is used to record the 7 bit 
position, and 1 is used to record the 8 bit position. 

In contrast, during a Playback operation, the emitter 
pulses are precessed so that the emitter 2 pulse is used to 
recognized the 1 bit position, the emitter 3 pulse is used to 
recognized the 2 bit position, and so on. During a Play 
back operation, emitter and the emitter are not used. 
However, the trailing edge of every emitter pulse is used 
to reset the Read trigger. During the Record operation, 
emitter 1 is used for a Reset pulse and emitter 1 is used 
for a Sample pulse. 

Emitter 1 is selected under three different conditions. 
Firstly, emitter AE is used for the sample pulse, secondly, 
emitter 1 is used for encoding a Shift pulse, and thirdly, 
emitter AB is used during the Playback operation. The 
-- And block 200 is provided in the circuit arrangements 
for reference interchange purposes only in order that emit 
ter I will be properly operable to supply a pulse over 
the Magnetic Pickup Common line (MPC). 

Referring to FIG. 18, CB-4 Supplies --48 volts from 
25 to 245 of the Read cycle. The +48 volts is supplied 
through a 151-1: Search point, and a 3–6 Record point 
to permit energization of the relays in the relay register 
according to the bits read from the tape. The relays in 
the bit register are held by way of line 29,06 from CB-1 
which makes at 130 of the cycle and breaks at 350 of 
the cycle. CB-1, FIG. 29, will also pick relay R77 which 
picks every cycle to indicate the time in the cycle when a 
character will have been stored in the relay register. The 
information in the relay register will continue to be held 
by +48 volts supplied over line 29.95 in FIG. 18. This 
line is associated with the relay R77 hold coil in FIG. 29 
and it is necessary that +48 volts reach this point in FIG. 
29 in order to continue to hold the information in the 
relay register. 

In order for the bits to remain in the bit register it is 
necessary for certain printer contacts, FIG. 14, to remain 
normally closed. This will prevail until the printer has 
selected the character stored in the register for printing 
or has performed the functional operation defined by the 
character such as Tab, Space, and So on. 
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A line referred to as the "Print' line is used to indicate 

whether or not the printer has made use of the character 
stored in the relay register. Referring to FIG. 27, this 
line starts with the -48 volts on line 130, the C2 contacts, 
the C5 contacts, the C6 contacts, the 90-3 contact now 
closed, and line 27.03 to FIG. 29. 

In FIG. 29, line 27.03 is directed to a 77-3 point, now 
transferred. From there the path goes through a 116-8 
point, a 119-1 point, various relay points designated R1 
bit, R2 bit, etc., and by way of line 250 and 251 to point 
114-2. The path then goes through the 34-1 collector 
control point, the 85-5 feed point and to the relay R77 
hold coil to hold the same until the printer makes use of 
the character. In order for this path just described to be 
maintained, it is necessary for the relays in the relay 
register to have been picked with the proper parity. That 
is, if an even parity has been set up, which is erroneous, 
the various relay points designated R1 bit, R2 bit, and 
so on, in FIG. 29 will not permit the -48 volts to pass 
to the hold coil of relay R77 for holding it up. If an even 
parity is encountered, the -48 volts will be directed in 
stead over line 252 to energize the Playback Error relay 
R112 which is a latch pick type relay. 

Referring further to FIG. 29, a path through the 65-9 
points, the upper case C3 contacts, the lower case C4 
contacts, the Tab interlock contacts, and the Case Mode 
No. 1 contacts is provided to the Shift up and Shift down 
magnets in the printer. If the printer is in one shift case 
and the character just read from the tape unit is in a 
different shift case, it will be necessary to energize the 
proper magnet, either the shift up magnet or the shift 
down magnet in FIG. 29, to change the mode of the 
printer to correspond with the character to be printed. 
A path then exists through the 37-5 point or the 37-6 
point depending upon which mode the printer is in and 
over line 29.6 to FIG. 30. 

Line 29.06 connes into a 56-5 point in FIG. 30. Refer 
ring to the code chart previously given, it will be seen 
that functional type characters are distinguished from 
information type characters in that the functional char 
acters will always have an R2a bit and will not have 
an R2 bit. If a functional type character is encountered 
therefore, the path follows through the 56-5 point, closed, 
and the 53-5 point, transferred, and by line 30.04 to 
the functional magnets in FIG. 31. If an informational 
type character is encountered, the path will continue in 
FIG. 30 through the various R2 bit, R2a bit, R1 bit, 
and related relay points, to be selectively applied to the 
rotate and tilt magnets enclosed in the box 255 in FIG. 
30. The energization of either the function magnets in 
FIG. 31, or the character selection rotate and tilt mag 
nets in FIG. 30, will result in a printer cycle and the 
performance of the function involved or the printing of 
the character involved. With the action being performed 
in the printer, the various printer contacts C2, C5, and 
C6 in FIG. 27 will transfer and will break the line 
through the parity checking network in FIG. 29 and to 
the hold coil of relay R77. The action of the printer 
through various feed back contacts will also result 
in the initiation of another tape unit cycle. One of 
the last actions in the tape unit during any cycle is 
to increment the tape in preparation for the next char 
acter to be read. However, if an error has been en 
countered, the tape will not be incremented, but will 
instead remain in position to read the same character 
again. This differs from the Record operation where 
the Stepping actually takes place prior to the recognition 
of a Record error and then the tape must be backspaced 
(backstepped) to the previous position. The stepping 
control for the tape unit is shown in FIG. 36. A 12-2 
point, Playback Error, will prevent forward stepping of 
the tape unit. If an error is encountered during the 
Record operation, the stepping will have already taken 
place and it will be necessary to depress the Error Correct 
BackSpace button 14 on keyboard 5 in FIG. 4 in order 
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to backstep the printer and also to backstep the tape in 
the tape unit 1. 
The timings involved during the Read operation or 

Playback operation are shown in FIG. 16. It will be 
seen that various pulses are available over the Magnetic 
Pickup Common line (MPC). These correspond to all 
eleven emitter pulses. The Read trigger will be reset on 
the trailing edge of any Magnetic Pickup Common pulse 
and will be set whenever a bit has been sensed from 
the tape. The Read trigger will be reset following the 
sensing of the first bit by the trailing edge of the magnetic 
emitter pulse designated "2.' The “bits identified” pulses 
1, 3, 5, 7, and 8 shown in FIG. 16 represent the times of 
firing of the thyratrons under control of the Read trigger 
and the Magnetic Pickup Select pulses previously de 
scribed. 

PLAYBACK OF FUNCTIONAL CHARACTERS 

The functional characters which involve the printer 
are Carrier Return, Tab, Space, and Backspace. These 
characters will be recognized by the Read trigger and 
stored in the relay register as for any informational type 
characters. The functional characters will be checked 
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through its own 85-4 point. Picking of the Feed relay 
will result in the breaking of the Print line and energiza 
tion of the clutch, FiG. 26. Also, the picking of the 
Feed relay will result in the energization of the relay R34. 
The picking of relay R34 results in the transfer of the 
34-11 point in FIG. 29 and the dropping of the character 
stored relay R77. This will indicate that the tape unit 
is finished with this particular character and is ready for 
another character. 

RECOGNITION OF AUTO SEARCH CODE 
When an Auto Search code is recognized from the tape, 

the apparatus goes into a Search mode of operation. If 
the reference number in window 28 on control panel 4 in 
FIG. 3 is the same, a Rewind operation will be initiated 
to return to the beginning of the previously selected 
block of information. 

Recognition of a Search code will result in the energiza 
tion of relay R147, FIG. 31. Relay 147 is held through 
its own 147-2 point in FIG. 29. A 147-3 point in FIG. 
39 transfers and results in the picking of the Search relav 

on playback the same as informational characters. The 
Print line to the relay point checking network in FIG. 29 
follows out the page on line 29.06 to FIG. 30. In the 
case of functional type characters, the shift mode of the 
printer is of no consequence and the printer will remain 
in whatever shift case it was previously. 
Whenever a functional character is involved, the 56-5 

point in FIG. 30 will remain closed, and the 53-5 point 
will transfer so that the Print line voltage will then be 
come available on line 30,04 to FIG. 31. Referring to 
FIG. 31, the line 30.04 is applied to a relay point 59-5. 
Certain of the relay points shown in FIG. 31 are the 
decoding relay points for energizing the Carrier Return 
magnet, the Tab magnet or the Space magnets enclosed 
in the box 36. The Backspace magnet is shown in 
FIG. 32 and is handled somewhat differently than the 
other three functional magnets. When the printer per 
forms the function involved it will return a feedback 
signal to the tape unit indicating that its cycle is under 
way and initiating another tape unit cycle. This 
is done generally by way of line 27.64 to FIG. 26, line 
26.04 to FIG. 41, line 41.04 to FIG. 26 again and 
through CB5 to energize the cycle clutch. C6 will handle 
the Carrier Return situation in a similar manner. The 
backspace function is handled somewhat differently since 
in order to accommodate certain error correction proce 
dures, two different types of backspace situations are 
provided for. 

Referring to FIG. 36, an Encode Backspace point 73-6 
and a BackSpace point 75-2 are in the ground side of the 
backstepping magnet right and left for the tape unit. 
When a backspace character is read from the tape and 
Stored in the relay register, it will result in a backspacing 
operation of the printer. However, the circuits are set 
cup so that the tape unit will not backstep at this time. 
The backspace magnet in the printer is picked by way 
of line 31.01 to FIG. 32 and in FIG. 32 by way of a 
connection to the 73-2 point. 
RECOGNITION OF FUNCTIONAL CHARACTERS 

INVOLVING THE TAPE UNIT 
Feed Code 

A feed code will be read from the tape as for any other 
character and stored in the relay register. The -48 
volts is directed through the relay tree checking network 
and over to FIG. 31 on line 30.04. In FIG. 31 the --48 
volts will pass through 59-5 point transferred, 203-4 
point, 50-6 point, and the 47-6 point transferred to line 
31.06 where it is directed to FIG. 27. In FIG. 27, this 
results in directly picking the Feed relay R85. The Feed 
relay is held through CB-2 from line 30 in FIG. 26 and 
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R151. 
RECOGNITION OF STOP CODE 

The Stop code is decoded in FIG. 31 where the func 
tion decoding potential on line 39.04 passes through point 
203-4, relay point 50-6, transferred, and by line 31.03 to 
FIG. 26. In FIG. 26, the potential on line 3.03 results 
in a direct energization of the stop relay R80. The 80-8 
point in FIG. 26 will then be transferred and the cycle 
clutch be de-energized unless a potential is supplied on the 
one cycle line 25.07 as a result of depression of the Start 
key on the tape unit control panel. 

RECOGNITION OF SWITCH CODE 

A Switch code is recognized and stored in the bit 
register in the same manner as any other character. The 
-- 48 volts on line 30.04 is directed through the relay 
points in FIG. 31 to pick the switch cycle relay R209. 
When the switch cycle relay R209 picks, -- 48 volts be 
comes available through the 209-2 point in FIG. 31 and 
by line 3.05 to FIG. 30. This then passes in FIG. 30 
out on line 30.03 back to FIG. 31 and out line 31.04 to 
FIG. 27 to pick feed relay R85. Feed relay F85 acts once 
again as a circuit breaker and initiates another clutch 
cycle in the tape unit. 

Referring back again to FIG. 31, either the 211-8 point 
of the 214-12 point will be transferred depending upon 
whether the left station or the right station has previously 
been addressed. The 209-5 switch cycle point in FIG. 31 
will supply --48 volts to one of the Switch From relays 
R207 or R208 to initiate switching over from one station 
to the other. The Switch From Right or Switch From 
Left relay points are used in FIG. 24 to reverse the status 
of relays R211 and R214 from what they were previously. 
A new cycle will not be started until the pressure pad at 
the new station has moved into position as indicated by 
one of the pressure pad switches in FIG. 36. When this 
is satisfied, --48 volts will be available to the 209-3 point 
in FIG. 36 and the 85-1 Feed point and by line 36.03 to 
pick the cycle clutch for the next cycle. 

TRANSFER OPERATION 

At times, it becomes desirable to transfer information 
from one tape to another in the tape unit. The operation 
for performing this is designated the “Transfer” operation. 
In order to condition the tape unit for a Transfer oper 
ation, the knob. 29 in FIG. 3 is positioned so that one of 
the “Transfer Type' or "Transfer Adjust' modes is estab 
lished. The switch contacts are shown in FIG. 24. Move 
ment of the switch into one or the other of these positions 
will result in the picking of relay R203 in FIG. 24. 

In the Transfer Type mode, the information on the tape 
at the right hand station is transferred to the left hand 
station and a document is concurrently prepared with no 
readjustment being performed. 
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In the Transfer Adjust mode, the information on the 
tape at the right hand station is transferred to the tape at 
the left hand station in exactly the same arrangement as it 
is encountered but the printing of a document takes place 
under the line readjustment requirements to be discussed. 

in order to effect a transfer of information from the 
tape at the right hand station to the tape at the left hand 
Station, it is necessary to gate the read coil 191 at the right 
hand station and the Record or Write/Erase coil 96 at the 
left hand station. The gate for the left hand station is 
shown in FIG. 17 and is derived from CB-8 through the 
75-4 point, through the 3–2 point, and the 203-10 point 
now transferred, and through the address left point 21-5 
and by way of line 17.13 to FIG. 21. In FIG. 21, the line 
17.13 gates the driver 133 and the Write/Erase coil at the 
left station. Also, returning to FIG. 17, the 203-7 point, 
now transferred, applies a gating signal on the line 7.1. 
to the translate block 199 in FIG. 22, the sensor block 95 
to gate bits read from the right read coil 191 and through 
-Or block 96 and by way of line 197 to the Read trig 
ger. The storage of bits in the Read trigger FIG. 22 is re 
flected by line 22.04 to the Delay trigger in FIG. 21. The 
Read trigger will gate the Delay trigger so that the positive 
going edge of the signals on the Magnetic Pickup Common 
line will set it to the On condition. 
Whenever a bit is recognized from the right tape the 

Read trigger is set to its On condition. The Read trigger 
is reset by the trailing edge of the next occurring pulse 
on the Magnetic Pickup Common line 9.1. The state 
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of the Read trigger on line 22.04 conditions the Delay 30 
trigger in FIG. 21 to its On condition. When the Read 
trigger is reset by the trailing edge of the next occurring 
pulse on the line 19.11, the Delay trigger will also re 
vert to its Off condition. With this being the case, a 
gating level will exist on line 187 in FIG. 21 to the -And 
block 181. Thereafter, when the next pulse on the Mag 
netic Pickup Common line 19.1 following the one that 
just reset the Read trigger occurs to complete the gating 
of - And block 181, an output is furnished to Head 
Driver 82 which was previously gated by line 17.13 
and a bit will be written on the tape at the left hand 
station. 

It is necessary to follow the delay procedures outlined 
above since there is a .075 inch difference between the 
Read gap at the right hand station and the Write/Erase 
gap at the left hand station. 

Depression of the Skip button 32 on control panel 4 
in FIG. 3 will result in the picking of relay R114 in FiG. 
25. This will drop the Transfer relay R203 in FiG. 24 
and result in the skipping of information on the right 
hand tape only. The depression of the Skip button re 
Sults in the stepping of the tape and the skipping of char 
acters during each cycle that the Skip button is depressed. 
A Skip code in the tape has a similar effect. 
RECOGNITION OF THE STOP TRANSFER CODE 
Recognition of the Stop Transfer code occurs in a 

manner similar to that for the Stop code with the excep 
tion that additional bits are involved. This code is used 
to stop a Transfer operation during which information is 
being transferred from the tape at the right hand station 
to the tape at the left hand station. During a Transfer 
operation, Stop codes alone are transferred from one tape 
to the other just as any other character. The only code 
that can be used for stopping the transfer is the Stop 
Transfer code. The machine circuits are conditioned to 
energize the Stop relay R80 only when a Stop Transfer 
code has been energized. 

CORRECTION PROCEDURES USENG THE 
LINE REVISION TECHNIQUE 

It will be recalled that each time the carrier Return 
button 46 in FIG. 4 is depressed, a Feed code is recorded 
on the magnetic tape then being addressed for possible 
future JJse in expanding the line by one character. If 
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more room is needed for expansion, the feed codes from 
several lines are used, requiring the retyping of the lines 
involved. Also, during the correction procedures, the 
Revise Carrier Return button 47 in FIG. 4 is used, in 
stead of the normal Carrier Return button 46. 

In typing the original message shown previously the 
word “different' was typed with only one “f.” In order 
to correct the information recorded on the tape so that 
the word is spelled properly, provision is made for re 
vising the word following the procedures outlined below. 
It is assumed that the Mode control knob 29 has been set 
to Playback either for the left or right tape. Typing of 
the information from the tape during Playback will pro 
ceed under control of the Start condition knob 26 in 
FIGS. 4 and 28. 

Start Condition knob 26 has five positions respectively 
designated Auto Start, Auto, Line, Word, and Character. 
The Auto Start and Auto positions will condition the tape 
unit for automatically playing back the information in a 
continuous fashion. If the Start Condition knob 26 is 
moved to the Line position, the tape unit will play back 
a line of information and stop whenever a Carrier Return 
code is recognized. If the Start Condition knob 26 is 
placed at the Word position as shown in FIG. 3, the tape 
unit will stop after the typing of each word. If the Start 
Condition knob 26 is placed in the Character position, the 
tape unit will playback a single character at a time and 
stop after each character. The Start Condition switch 
sections in FIG. 28 are designated 1A, 1B, and 1C... 
The conditioning of the tape unit for stopping under the 

various situations determined by the setting of the Start 
condition switch shown in FiG. 28 is determined by vari 
ous relay points associated with the switch and located di 
rectly to the right of the switch in FIG. 28. 
When switches A, B and 1C in FIG.28 are in the 

Auto Start or Auto position, only a Stop code or a Stop 
Transfer code will result in stopping the tape unit. When 
the switches are in the Line position, a stop condition will 
occur whenever a Stop code, a Stop Transfer code, or a 
Carrier Return code is recognized. When the switch is 
in the Word position, the unit will stop whenever a Stop 
code, a Stop Transfer code, a Space code, Tab code, or a 
Carrier Return code is recognized. When the switch is 
in the Character position, the unit will stop after each 
character is printed. 
Assuming the situation where the word "different' was 

mistyped as indicated above, the operator would keep the 
unit in an automatic playback condition until the third 
line ending with “adjusting is encountered at which time 
the typist would switch the Start Condition Knob to the 
Line position. 
When the Carrier Return code is encountered at the end 

of that line, the machine will be stopped in the following 
manner. A -- 48 volt potential is available through the 
90-7 point in FIG. 28, the 77-11 point, now transferred, 
the switch 1B sliding contact, terminal 3 of switch 1B, 
relay point 59-8, sliding contact of switch 1A, terminal 
3 of switch A, relay point 43–8, relay point .50-8, relay 
point 56-8, relay 53-8, now transferred because of recog 
nition of the Carrier Return code, Line Return contact 
16-9, contact 77-9, now transferred, and by line 28.04 
directly to FIG. 26 to pick the Stop relay R80. 
A certain amount of information will be printed out 

each time the operator depresses the Start button, the 
amount being determined by the setting of the Start Con 
dition control knob 26. It will be assumed that the 
Start Condition knob 26 is next placed in the Word po 
sition, FIG. 28. When this takes place, the Space fol 
lowing each word in the first portion of the fourth line 
of the Sample Message will cause the unit to stop. This 
takes place in the following manner. Relay 90-7 in 
FIG. 28, relay point 77-11, switch 1B through terminal 
2, 59-8 point, Switch 1A and terminai 2 of switch 1A, 
relay point 50-8, relay point 56-8, relay point 53-8, 
now transferred, and through the same path as described 
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for the Carrier Return code recognition over line 28.04 
to pick the Stop relay R80 in FIG. 26. 

It is now assumed that almost all words prior to 
“different' have been printed. The knob 26 is then 
moved to the Character position. When this happens, 
the tape unit will stop after the recognition of each 
character. This will likely take place for example, for 
the word “the," prior to “different,” the space following 
the word "the.” and for the first two characters "di' 
of the word “different.” The path to stop the unit 
after each character is as follows. A --48 volt po 
tential is available through the 90-7 point transferred in 
FIG. 28, through the 77-11 point transferred, through 
switch 1B to terminal 1, and directly through the relay 
point 116-9 and relay point 77-9 transferred by line 
28.04 to pick the Stop relay R80 in FIG. 26 after each 
cycle. 

Other characters requiring a stop condition for the 
correction of information recorded on the tape when the 
Start condition knob 26 is in its various positions are 
handled in a similar fashion. 
The character “f” is now typed by the operator with 

the equipment in the Record mode so the character is 
recorded on the tape. 
When the additional “f” is inserted in the word “differ 

ent,” the operator can then type out the balance of the 
line including “oper-.' 

This time, however, instead of depressing the Carrier 
Return button 46 on the printer, FEG, 4, in the usual 
manner, the operator will depress the Revise Carrier Re 
turn button 47 instead. Referring to FIG. 27, the Revise 
Carrier Return transmit contacts are connected directly 
to the Carrier Return interlock relay R69 and the Carrier 
Return Feed relay R71 is bypassed so that no Feed code 
will be recorded on the tape at it normally would be 
When the Carrier Return button 46 is depressed on the 
printer. 
The Skip button 32 on the control panel 4 in FIG. 3 

can be used for skipping information read from the tape 
entirely if desired. The amount of material skipped 
will depend upon the setting of the Start Condition knob 
26. The skip operation will be effective in the Auto 
mode, the Line mode, the Word mode, or the Character 
mode. In the Auto mode all information will be skipped 
until a Stop code or a Stop Transfer code is encountered. 
Most often, the skip operation will be used when the 
Start Condition knob 26 is set in the Word or character 
position. The setting up of the stop action in the tape 
unit occurs during the skip operation just as it does 
during a printing operation upon the occurrence of the 
characters that are effective during the various modes, 
that is the Auto mode, the Line mode, the Word mode, 
or the Character mode established by the Start Condi 
tion knob 26. 

LINE RETURN 

Occasionally, it may happen that the operator has pro 
ceeded on the tape beyond the line of information that is 
desired. When this happens, the tape unit can be caused 
to step back to the last encountered Carrier Return code 
by depressing the Line Return button 35 on control panel 
4 in FIG. 3. As soon as a Carrier Return code is recog 
nized, the tape unit will immediately stop over the 
Carrier Return code. 
The Start Condition control 26 is effective during the 

Play-back mode. The Line Return operation is initiated 
by depressing the Line Return switch 5-9 in FIG. 28. 
Immediately, --48 volts will be applied through the 66-8 
point to pick the Line Return relay R116. The Line 
Return relay holds through its own 116-4 point and the 
119-3 point in FIG. 28. Cycling of the tape unit will 
then take place under control of the 16-2 point in 
FIG. 25, through the 147-1 point, the 66-3 point, and 
by line 25.07 to FIG. 26 to pick the cycle clutch. Back 
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stepping of the tape involved will be under control of 
the 116-12 point in FIG. 36. 
As soon as the Carrier Return code (R2A bits) is 

recognized during backstepping and reading of the tape, 
the 53.9 point, FIG. 28, will transfer. A --48 volts will 
then be applied through the 90.7 point, the 77-12 point 
now transferred, and the 53-9 point, the 56-9 point, the 
59-9 point, the 47-9 point, the 40-9 point, the 37-9 point, 
the 43-9 point, the 116-1 point, now transferred, to 
energize the Stop Line Return relay R119. 

Energization of relay R119 will drop the Line Return 
relay R116 because of the transfer of relay point 119-3 
in FIG. 28. At the same time the Stop relay R80 is 
energized through the circuits previously discussed in 
FIG. 28. 
A Line Return Code in the tape effects a similar op 

eration. 

AUTOMATIC READJUSTMENT OF DOCUMENT 
FORMAT 

Reference is made to the Sample message that was 
previously given wherein the left margin was set at char 
acter position 21 and the right margin was set at char 
acter position 75. As the original sample message was re 
corded on the tape selected by the Mode selector knob 
29, each and every informational character and function 
al character would have been recorded in the format in 
dicated for the original letter. 

Frequently, when additional documents are prepared 
from the message previously recorded on one of the 
magnetic tapes, it is desirable to change the document 
format. According to the principles of the present in 
vention, this is accomplished in an automatic, efficient 
and high speed manner. 

For illustrative purposes, it will be assumed that it is 
necessary to have the previously recorded information 
printed out on a document according to the following 
format arrangement: 
21 

This is a message recorded on 
the Magnetic Tape Apparatus. 
This message will be played in 
the normal mode and in the adjusting 
mode. Illustrations of the different 
operations that can be done will 
follow, including the syllable 
hyphen already shown in the two 
places above. 
This illustrates the handling 
of multiple Carrier Return codes. 
This illustrates the handling 
of CR-TAB 

code sequences. 
This illustrates the handling 
of hypenated words, such as mother 
in-law, or Smith-Watkins. 
In addition, in the line-ending 
zone, Space codes will be interpreted 
as CR codes, while outside the 
zone CR codes will be interpreted 
as Space codes. The adjusted 
copy will show all of this. 
Extra long words, when they occur 
in the line ending Zone, may cause 
the carrier to escape so far into 
the region that the machine absolutely 
and positively will lock up. 
Space codes occuring outside the 
ending zones will be interpreted 
at Space codes, and CR codes occuring 
in the Zone will be interpreted 
as CR codes. 

57 
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Due to the lateral space limitations of the document it 
is assumed that the left hand margin is still maintained 
at a character position of 21, but that the right hand 
margin has been shifted from a character position of 75 
to a lower numbered character position 57. The shift could 
just as well be made in the opposite direction from the 
original character position 75 to a character position of, 
for example, 85. 
From previous discussion of skid 53 on carrier 51 in 

FIG. 6 and the associated bellcrank 54, bail 55 and 
switches 60 and 61 it will be recalled that the setting of 
the margin set lever 49 in F.G. 6 determines a right hand 
area designated the “Region' comprising approximately 
ten to thirteen characters. The Region corresponds in 
length to the length of portion 53a of the skid 53 on carrier 
51. During the time that this portion of skid 53 contacts 
bellcrank 54, the first switch 60 in FIG. 8 is maintained in 
a closed condition. As soon as the portion 53b rides up on 
the bellcrank 54, switch 61 is then closed indicating the 
end of the Region. 

Various functional characters as well as informational 
characters will be recognized in a different manner and 
acted upon in a different way depending upon whether 
or not they are encountered between the left hand margin 
and the beginning of the Region or whether they are 
encountered in the Region itself. It will be understood 
throughout the present discussion that the words Region 
or Zone or Line Ending Region may be used interchange 
ably during the discussion. 

According to the present invention, the originally re 
corded message may be played during an "Adjust' mode 
so as to assume the format arrangement determined by 
the new margin limitations of 21 for the left hand margin 
and 57 for the right hand margin. 

During the playback of the original message, it will be 
necessary that the lines actually printed have a shorter 
length and that certain portions of the message be altered 
in order to satisfy the requirements of the new message 
format. For example, the hyphenated word "oper-” at 
the end of the fourth line in the original message and the 
remainder “ations' at the beginning of the fifth line of the 
original message may have to be combined to form a 
complete word with no hyphens. The same applies to a 
number of other words. However, certain words that 
normally require hyphens such as “mother-in-law' will 
have to retain their hyphenation even during the prepara 
tion of a readjusted message. 
Many other conditions and situations are accommodated 

by the present invention. 
JREADJUSTMENT LEVELS 

The following readjustment levels are encountered dur 
ing a readjustment operation: 

Level Established By Reset By Condition 

i--------- Decode Space or Not Level 4 & Store Space or 
Hyphen. Character Hyphen. 

Print. 
2--------- Decode Carrier Not Level 4 & Store Carrier Re 

Return or Tab. Shacter turn or Tab, 
lit. 

Print Character 
After Carrier 
Return or Tab, 

Carrier Return 
Opcration. 

Carrier Return or 
Tab Operation. 

Repeat Carrier 
Return or TAB. 

Print Character 
In Zone. 

Region. 

Level 1 is established by the decoding of a Space or 
Hyphen during the playback of a message from the tape. 
As indicated under the Condition column, the fact that a 
space or hyphen has been decoded is stored in various relay 
circuits to be discussed. Level 1 is reset by detecting 
that a character has been printed but not in the zone or 
region area. 

Level 2 is established by the decoding of a Carrier Re 
turn or Tab and this is evidenced by storing the recogni 
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tion of the Carrier Return or Tab in the relay circuits. 
Level 2 is reset by the same reset conditions as Level 1. 

Level 3 is established by an actual Carrier Return or 
Tab operation with the condition being manifested in the 
relay storage area by energization of certain "Repeat Car 
rier Return or Taib’ relays. Level 3 is reset by the print 
ing of a character after a Carrier Return operation or 
Tab operation. 

Level 4 is set whenever a character is printed in the 
Zone or Region and is evidenced by the energization of 
the "Region” relays. The level 4 condition is reset by a 
Carrier Return operation. 

Referring to control panel 4 in FIG. 3, the Adjust mode 
can be established for either the left hand station or the 
right hand station and the Adjust mode can also be estab 
lished during a Transfer operation depending upon the 
setting of the Mode control knob. 29. The distinction in 
the Transfer operation is that the information from the 
right hand tape will be transferred in its entirety and in its 
original format to the tape at the left hand station but 
meanwhile a readjusted copy will be printed on a document 
in printer 3. 

For the time being it will be assumed that the mode 
selector knob has been set in Adjust Left or Adjust Right 
position. As mentioned, the readjustment can be per 
formed in such a manner that the original lines recorded 
on the tape can be shortened or they can be lengthened 
depending upon the margin settings on printer 3. 

In discussing the readjustment operation, reference will 
be made to FIGS. 45, 46, 47, and 48a through 48m. 
FIGS. 45, 46, and 47 illustrate various conditions that may 
be encountered during an Adjust mode and show in block 
flow form the action of the apparatus depending upon the 
characters encountered and the condition of the apparatus. 
FIGS. 48a through 48m illustrate various actual situations 
that are encountered during the Readjust Adjust mode 
with illustrations of the levels il, 2, 3, or 4 that may be 
established under various conditions. 

Reference is first made to FIG. 45 for a discussion of a 
typical operation involving the decoding of the Carrier 
Return code and for related discussion of the relays in 
volved. 
The handling of the Carrier Return code during an Ad 

just mode will depend on whether or not the apparatus is 
in the Region or not. 
When the print head carrier moves into the Region, 

that is when the skid 53 first makes contact with the margin 
sensing lever 54 in FIG. 6, the zone switch 60 will be 
closed. The Region relay R108 in FIG. 38 is picked in 
the following manner. A -- 48 volts is available from line 
130 in FIG. 27 through the C1 contact in the printer, over 
line 27.02 to FIG. 38. In FIG. 38 the +48 volts passes 
through the Zone contact 60, now closed, through the 
Playback relay point 141–10, now closed, and directly 
through the hold and pick coils of relay R108 to ener 
gize the same. Referring again to FIG. 45 if the printer 
3 is in the Region and a Carrier Return code is recognized, 
as indicated by the “Yes” line in FIG. 45, it is required 
that the printer actually perform a Carrier Return opera 
tion. When the printer performs the Carrier Return op 
eration, the Carrier Return transmit contacts in FIG. 27 
will close resulting in the picking of the Carrier Return 
interlock relay R69. Relay R69 holds through its own 
69-4 point in FIG. 27. Referring to FIG. 38, the 69-6 
point transferring results in the picking and holding of the 
Repeat Carrier Return or Tab relay R104. Also, in FIG. 
38, when relay R104 is energized, the 104-4 point opens 
and this drops the Region relay R108, thereby indicating 
that the printer carrier has returned to an area that is 
outside the Region. 

Decoding of a Tab code in the Region will result in a 
Tab operation, moving the carrier to the end of the Region 
and effecting a stop condition. 
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HANDLING OF CARRIER RETURN OR TAB CODE 
WHEN THE CARRIER IS NOT IN THE LINE END 
ING REGION 

If a Carrier Return or Tab code is decoded and recog 
nized outside the Region, then the path generally to the 
left in FIG. 45 will be followed by the apparatus. In 
FIG. 45, the reading of the Carrier Return or Tab code 
will result in the picking of relay R101 in FIG. 31. This 
takes place through the usual decoding relay points from 
line 30.04. Whenever a Carrier Return or Tab code is 
recognized outside the Region, the circuit arrangements are 
Such that the printer will perform a Space operation rather 
than a Carrier Return or Tab operation. It is also re 
quired that an indication that a Carrier Return or Tab has 
occurred be stored. 
The Space operation in the printer is initiated by the 

same --48 volts from line 30.04 in FIG. 31 that re 
sulted in the energization of the Read Carrier Return or 
Tab relay R101. This path follows the 101-3 point now 
transferred, the 106-4 point and directly to the Space 
magnet in the printer. 
The Store Carrier Return or Tab relay R103 is shown 

on FIG. 38. It is energized through an Inhibit Adjust 
point 98-1, a 77-6 point, and the 101-1 point, now trans 
ferred. Relay R103 is held through its own 103-1 point 
in FIG. 38. As soon as the 103-1 point transfers, the 
hold circuit for the Read Carrier Return or Tab relay 
R101 in FIG. 38 is opened, thereby dropping relay R101. 

In FIG. 45, the Space operation in the printer will re 
sult in another cycle of the tape unit to cause the reading 
of the next character on the tape. The action of the ap 
paratus following the reading of the next character will 
depend on whether it is an informational character as in 
dicated by the Print line in FIG. 45 or whether it is an 
other Carrier Return or Tab character as indicated by the 
“CR-Tab' line in FIG. 45. 

If an informational character to be printed is recognized, 
--48 volts will be available as usual on line 29.06 in FIG. 
30, and through the decode relay points over to energize 
the rotate and tilt magnets in the dashed box 255 in the 
printer. The same -48 volts will be available over line 
30.02 to FIG. 24 to energize the Inhibit Adjust relay R98. 
Opening of the 98–1 point in FIG. 38 will drop the Store 
Carrier Return or Tab relay R103 and will restore the ad 
justing circuits to their normal condition. 
On the other hand, if another Carrier Return or Tab 

code is recognized during the tape unit cycle, the action of 
the machine will depend on the status of the Repeat Car 
rier Return or Tab relay Ri04. It is assumed that this 
is the second Carrier Return or Tab code that has been 
read and if this is the case, relay Ri04 will not be ener 
gized at this time. In this case the decoding relays in 
cluding relay point 53-9 in FIG. 28 are used. A --48 
volts will become available through the 90-7 point and out 
line 28.08 to FIG. 38 to pick the Carrier Return No Step 
relay R102. 
The action of the apparatus will be to perform a Carrier 

Return operation in the printer when relay R102 is ener 
gized. This is performed as follows. A +48 volts is 
available from line 30 in FIG. 27 through the C2, the 
C5, and the C6 contacts to the playback contact 90-3 now 
transferred, and by line 27.03 to FIG. 29. In FIG. 29, 
the 27.03 potential passes through the 77-3 transferred 
points and by line 29.01 to FIG. 31. In FIG. 31, the po 
tential is applied through a 102-2 point, now closed to 
pick the Carrier Return magnet directly. The situation 
is such that the Carrier Return operation will be per 
formed in the printer but the tape unit will not advance. 

Since the tape unit has not advanced, the Carrier Re 
turn code in the tape will be read a second time and the 
printer will perform another carrier return in response 
to the decoding of the character. Therefore, each time 
two Carrier Return codes are encountered on a tape out 
side the region, as they would be following the Word 
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"above.” in the first paragraph of the sample message 
given above, the action of the apparatus will be to Space 
the printer, Carrier Return, and Carrier Return again 
thereby setting up a new paragraph such as the paragraph 
in the sample message that begins with the words "This 
illustrates.” 
The action of the printer in performing a Carrier Re 

turn operation results in the picking of the Carrier Return 
interlock relay R69 in FIG. 27 and the picking of relay 
R104 in FIG. 38 through the 69-6 points now transferred. 
If a third Carrier Return code is encountered in the tape 
with the relay R104 energized, a Carrier Return operation 
will be performed in the printer until the next informa 
tional character which is not a Carrier Return or Tab is 
encountered. When an informational type character is 
recognized, the Inhibit Adjust relay R98 in FIG. 24 will 
be energized and the 98-6 point transferring in FIG. 38 
will drop the Repeat Carrier Return or Tab relay 104. 
HANDLING OF THE SPACE AND HYPHEN CHAR 
ACTERS INSIDE AND OUTSIDE THE REGION 

Referring to FIG. 46, when the Space code is decoded, 
it is necessary for the printer to perform a Space opera 
tion. This is done and subsequently another character 
will be stored in the tape unit. So long as Space charac 
ters are encountered, the printer will continue to space. 
Also whenever a Space code or a Hyphen code is de 
coded, in this case the Space code, relay R100 which is the 
Read Space or Hyphen relay in FIG. 38 is energized. 
This is done from line 28.07 and through the relay 
points 47-7 and 43-7 which represent T1 and T2 bits, 
both of which are present in the bit arrangements for 
Spaces and Hyphens. In FIG. 46, in the event that addi 
tional Space Codes are encountered, the No Characters 
Stored block will be satisfied and the Store Space or 
Hyphen relay R106 in FIG. 38 will be picked. The pick 
ing of the Store Space or Hyphen relay will cause its 106-1 
point to open in FIG. 38 and drop relay R100 which is 
the Read Space or Hyphen relay. 

Following the decoding of a Space character, the action 
of the apparatus when an informational type character is 
recognized will depend upon whether that character is a 
Hyphen or is a non Hyphen character as well as whether 
or not the printer is in the region or not in the region. 
The various situations that may be encountered can be 
observed by reference to the sample message presented 
above as well as to the balance of the blocks in FIG. 46. 
If a Hyphen is encountered and the Store Space or Hy 
phen relay R106 is not up, the action of the printer will 
be to print the hyphen as indicated in FIG. 46. If on the 
other hand, a Space or Hyphen was previously stored 
by relay R106, the action of the machine will depend on 
whether or not the printer is inside outside the Region. 
If the printer is inside the Region, the hyphen will be 
printed. But if the printer is not in the Region, the ac 
tion of the equipment will be to determine whether or 
not the equipment is in the Adjust mode or not. This is 
determined by the diamond shaped block designated "In 
hibit Adjust.” If the machine is in the Adjust mode, then 
Adjust will not be inhibited and the machine will proceed 
to pick the Feed relays in the tape unit and ignore the 
Hyphen character. If the Adjust mode has been inhibited, 
then the hyphen will be printed. At the same time, the 
action of printing will cause the picking of the Inhibit 
Adjust relay R98 and the dropping of the Store Space or 
Hyphen relay R106 when the 98-1 point opens in FIG. 
38. 
The action of the equipment just discussed is oriented 

toward determining whether or not the hyphen encoun 
tered is a Syllable type hyphen that the machine will want 
to leave in if in the Region or omit if outside the Region 
when in the Adjust mode, or if it is a Word type hyphen 
such as in “mother-in-law' where the hyphen will be 
kept in the word regardless of whether or not the printer 
is inside or outside the Region. 
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The determination is made early in the sequence follow 
ing the decoding of the Hyphen character. The deter 
mination for Syllable type hyphens is made in FIG. 46 
while the determination for the Word type hyphens is 
made in FIG. 47. 

Continuing with the flow diagram of FIG. 46, a con 
sideration of the relay actions involved in making the 
determinations when a Hyphen character has been de 
coded will now be made. 

Referring to FIG. 30, it will be noted that the controls 
for determining whether or not a Hyphen is printed will 
depend upon the condition of the relay points 106-5, 
108-2, 108–6, 108-5, and 98-4. 

Considering the case when a Hyphen character is again 
encountered, according to the code table previously pre 
sented, the Hyphen comprises bits in the R1, R2, R2a, T1, 
and T2 positions. 
Assuming that a Space or Hyphen was not previously 

stored, the relay R106 will be de-energized. Under these 
conditions, the Print line impulse will pass through the 
56-5 point now transferred, in FIG. 30, the 59-12, trans 
ferred, the 53-2, transferred, the 47-12, transferred, the 
43-12, transferred, the 40-12 point, and the 106-6 point 
normally closed, through a loop circuit around to ener 
gize the various rotate and tilt magnets in the dashed 
block 255. If the Store Space or Hyphen rejay R106 had 
been picked, the 106-6 point in FIG. 30 will have been 
transferred. The previously described path then will pass 
through the 106-6 point transferred, and up to the 68-5 
point. The further progress of the potential will depend 
on the condition of the Region relay R108 and the inhibit 
Adjust relay R98. If the Region relay R108 is down in 
dicating that the printer is outside the region, the 68–5 
point will direct the potential to the 98-4 point in FIG. 
30. If the Inhibit Adjust relay R98 is down indicating 
that the Adjust mode is in fact effective, the potential will 
be supplied by way of line 30.03 to FIG. 31 and thence by 
line 31.04 to FIG. 27 to pick the Feed relay R85. On 
the other hand, if relay R108 is down, indicating that the 
printer is outside the Region but relay R98 is transferred 
indicating that the Adjust mode is ineffective, the path 
will follow the previously described loop over to the ro 
tate and tilt magnets of the printer to print the Hyphen. 

Considering the relay points in FIG. 30 further, start 
ing with the relay point 106-6, if the Region relay R108 
is energized as evidenced by the transfer of the relay point 
108–5 and an indication that the printer is in the region, 
a path will exist through the 108-5 point now transferred, 
and by way of the loop previously described to energize 
the rotate and tilt magnets in the dashed box 35 for ef 
fecting printing of the hyphen. 

Continuing with the situation when the character en 
countered after a Space or Hyphen is not a Hyphen, fur 
ther reference is made to FIG. 46. The action of the ap 
paratus will depend upon whether or not the printer car 
rier has reached the Region zone as evidenced by the 
energization or de-energization of relay R108 in FIG. 38. 
If the Region relay R108 is not energized, thereby indi 
cating that the character has been encountered outside the 
Region area, the character will be printed by the printer 
3 in a conventional manner. If however, the Region 
relay R108 is energized, a determination as to the state of 
the Store Space Hyphen relay R106 is made. If the Store 
Space Hyphen relay R106 is down, the character will be 
printed as usual. If the Store Space Hyphen relay R106 
is up, then a path will exist in FIG. 30 through the 108-2 
point transferred, and the 106–5 point transferred and 
by line 30.01 to FIG. 38 to pick the Carrier Return No 
Step relay R102. Therefore, the reading of a character 
following the previous printing of the Hyphen or a Space 
action in the Line Ending Region will simply result in a 
Carrier Return operation and the tape remains in position 
without stepping in order that the character. may again be 
read when the Carrier Return operation has been com 
pleted. 
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HANDLING OF THE SPACE-YPHEN SITUATION 
WHEN FOLLOWED BY A CARRIER RETURN 
ORTAB 

Reference is now made to FIG. 47 which indicates the 
handling of the Space or Hyphen situation when it is fol 
lowed by a Carrier Return or Tab character. As shown 
in FIG. 47 a character is stored in the usual manner and 
it is indicated that a Space character has been decoded. 
When this happens, the Space magnet in the printer is 
energized in the usual manner. Also, when the Space 
character is recognized, the Space or Hyphen relays R100 
and R106 in FIG. 38 are energized in sequence. The 
next character is stored and a determination is made as 
to whether it is a Carrier Return or a Space. 
As an example, if a Carrier Return is decoded follow 

ing a Space, and Adjust is being inhibited, the printer is 
directed to perform a Carrier Return operation. This is 
done in the normal manner through a 98-3 point and by 
way of line 38.04 in FIG. 31 to the Carrier Return mag 
net. Referring to the blocks of the lower portion of 
FIG. 47, if the Adjust mode is effective, and a Carrier 
Return or Tab code is read, the action will depend upon 
whether or not a Space or Hyphen was read previously. 
If a Space or Hyphen was read previously as indicated by 
the relay R106 having been energized, then the circuits 
are such that the Feed relay R85 in FiG. 27 is picked 
to initiate a feed cycle of the tape unit. The relay con 
tacts involved are shown in FiG. 31. Each time a Car 
rier Return or Tab code is recognized relay R101 in FIG. 
31 is picked. Relay R101 holds through its own 10-2 
point in FiG. 38. With relay R101 picked, the 101-3 
point in FIG. 31 is transferred. If a Space or Hyphen 
had been recognized previously, relay R106 would have 
been energized and the 106-4 point in F.G. 31 would have 
been transferred. When this is the case, the functional 
code potential on line 39.04 is directed through the 10-3 
point transferred, the 406-4 point, transferred, and by 
way of line 31.04 to FIG. 27 where it picks the Feed re 
lay R85 to effect a feed cycle in the tape unit. If the 
Store Space or Hyphen relay R106 had not been ener 
gized previously, the potential from line 30.04 in FIG. 31 
would pass through the 101-3 point now transferred, 
through the 66-4 point normally closed, and directly to 
the Space magnet to effect a Space operation in the printer. 

Referring once again to FIG. 47, another consideration 
that is made when a Carrier Return or Tab code is de 
coded after a Space and the equipment is in an Adjust 
mode is whether or not this is a second Carrier Return 
or Tab following the Space. If it is not, as evidenced 
by the relay R104 in FIG. 38 being de-energized and also 
the relay R103 in FiG. 38 being de-energized, the action 
will depend on whether or not the printer is in the Region 
or not. If the printer is not in the Region, and the other 
conditions are satisfied, the potential on line 30.04 in 
FIG. 31 is directed through the 104-5 point, the 103-4 
point, and the 198-4 point to pick the Read Carrier Re 
turn or Tab relay R101. This will in turn make the 
machine action dependent upon whether a Space or Hy 
phen had previously been read. If no Space or Hyphen 
had previously been read, the printer will be spaced. If 
a Space or Hyphen had been read, the tape unit will be 
caused to feed the tape only. 

In FIG. 31, if the 108-4 point is transferred because 
of the printer being in the region, the potential from 
line 30.04 is directed right to the Carrier Return mag 
net to effect a Carrier Return operation. 

Referring once again to FIG. 47, if the Repeat Carrier 
Return or Tab relay R104 had been up evidencing that 
this is a second Carrier Return or Tab, the action would 
be to direct the printer to carry out a Carrier Return op 
eration. 

Once a Carrier Return operation is performed, the In 
hibit Adjust relay R98 in FIG. 24 is energized and all 
of the storage conditions in levels established by the 
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characters previously read will be dropped out in prepara 
tion for new storage conditions. The picking of relay 
R98 is dependent upon the printing of the first character 
following the Carrier Return action. The path for pick 
ing the inhibit Adjust relay R98 in FIG. 23 over the 
line 36.02 was previously discussed in connection with 
the relay logic in FIG. 30, and is dependent upon the 
Region relay R108 being de-energized as evidenced by 
the 108-6 point being in its normally closed condition 
in FIG. 30. 

SEQUENCES INVOLVED IN THE ADJUST MODE 
Twelve sequences that are typical of those encountered 

during the Adjust mode of operation are shown in FIGS. 
48a–48m. 

Reference is made to the previous discussion in which 
it was noted that four levels, respectively designated 
Levels , 2, 3, and 4, are established under various con 
ditions encountered during the Adjust mode of operation. 

In each instance, in FIGS. 48a-48m, the individual 
figure comprises a bracketed area which includes a dashed 
box indicating the character and region or zone condi 
tion that exists and in addition, a sequence of cycle op 
erations of the tape unit and printer together with the 
levels established under the various character decoding 
conditions and Region conditions. 
RECOGNITION OF THE SPACE CODE OUTSDE 

THE REGION 

FIG. 48a indicates the sequence of actions when a 
Space code is recognized and the printer is outside the 
Line Ending Region. In the dashed box of FIG. 48a, 
the sequence encountered on the tape is as follows: Char 
acter A, Character B, Space, Character C, and Character 
D, all being outside the Region. 
The sequence involved is Read A, Print A, Read B, 

Print B, Read Space and Space, Read C, Print C, Read 
D, and Print D. The reading of the Space code will 
establish a Level 1 condition involving the energization 
of relay R100 in FIG. 38. Relay RiO0, the Read, Space 
or Hyphen relay is also energized whenever a Hyphen 
is read. Relay R100 is held through its own 100-3 point 
in FIG. 38 and a 106-1 point, normally closed. As soon 
as relay R100 is energized, the 100-4 point in FIG. 38 
closes and results in the picking of the Store Space or 
Hyphen relay R106. Relay R106 is held through its 
own 0-6-2 point. 
As soon as the character C is recognized and set up 

for printing, a potential will be available on line 30.02 
to energize the inhibit Adjust relay R98. Picking of re 
lay R98 will open the 98-1 point in FIG. 38 and take 
the equipment out of the Level i condition. 
Whether or not the equipment is in the Region or not, 

the Level 1 condition will be established each and every 
time that a Space or Hyphen character is encountered. 
Referring to the level requirements previously indicated, 
the Level 1 condition will be reset whenever a character 
is printed and a Level 4 condition does not exist. 
The character recognition conditions just discussed oc 

cur whenever a Space code or Hyden code is read out 
side the Region such as the Space between the words 
“This' and “ is” in the first line of the sample message. 
RECOGNITION OF THE SPACE CHARACTER 

WITHIN THE LINE ENDING REGION 

FIG. 48b illustrates the various actions of the equip 
ment when a Space character is recognized in the Region. 
It will be noted that the same sequence of characters is 
encountered but the character A is printed outside the 
Zone while the balance of the characters are acted upon 
within the zone as indicated in the dashed box associ 
ated with FIG. 48b. 

Referring to FIG. 38, the closure of the Zone con 
tact 60 together with the Playback contact 141-10, trans 
ferred when in the Playback mode, results in the picking 
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of the relay R108 to indicate that the equipment has 
gone into the adjusting Region. This is due to the fact 
that the character B was read and is printed and the 
carrier escaped into the Region. Thereupon, Level 4 
is established. The potential for energizing relay R108 
is derived from line 27.02 and through the C1 con 
tacts in the printer. 

Following the printing of the character B and the 
movement into the Region, together with the establish 
ment of Level 4, the Space code is recognized and re 
sults in the energization of relay R100. Relay R100, in 
turn, energizes relay R106 as described before. 
The situation now existing requires that the printer go 

through a Carrier Return operation and that the tape 
unit perform a No step operation. The reason for this 
is that it will be necessary to again read the character 
C after the performance of the Carrier Return opera 
tion. 

Referring to FIG. 30, the -- 48 volts potential on line 
29.06 is directed to the various decoding relay points 
and by way of contact 108-2, now closed and 106-5 now 
closed to line 30.01 and from there to FIG. 38. In 
FIG. 38, the potential on line 30.01 results in picking 
of the relay R102 which is the Carrier Return No Step 
relay. In FIG. 31, a 102-2 point now being transferred 
causes a direct energization of the Carrier Return mag 
net as a result of potential on line 29.01 associated there 
with. 

Following the Carrier Return operation, the Level 3 
condition is established as indicated in FIG. 48b since 
the printer carrier has physically moved to the left hand 
margin, the printer is no longer in the Region and the 
character C can be read and printed in a normal manner 
at the beginning of the next line. 

Establishment of Level 3 is as follows. The Carrier 
Return operation in the printer results in the closure of 
the Carrier Return transmit contacts, FIG. 27. This, in 
turn, causes the energization of relay R69, the Carrier 
Return interlock relay, in FiG. 27. When the Carrier 
Return interlock relay is picked, the 69-6 points in FIG. 
38 will pick the Repeat Carrier Return or Tab relay R104. 
The relay 104-4 points in FIG. 38 will then open and drop 
out the Region relay R108 thereby moving the equipment 
out of a Level 4 condition. However, while the Region 
relay R108 and the Store Space or Hyphen relay R106 
were energized, their respective points 103-3 and 106-3 
prevent the energization of the right or left forward step 
ping magnets in FIG. 36 so that the tape unit will remain 
in the same position physically as it was when the char 
acter C was recognized. 

Following the Carrier Return operation, the inhibit ad 
just relay R98 in FIG. 24 is energized due to the reading 
of the character C at the beginning of the next line. The 
energization of relay R98 will restore all of the Adjust 
relays to their initial conditions. 

Applying the character sequences and conditions just 
discussed to the sample message being readjusted, the 
performance of a Carrier Return operation in response to 
the reading of a Space code would take place as an exam 
ple following the word “on' which is at the end of the first 
line in the readjusted message. In the original message, 
a Space actually follows the word “on” rather than a 
Carrier Return. However, since the Space following the 
word “on” occurred in the Region as defined by the skid 
on the carrier and the right hand margin set up, a Carrier 
Return operation is performed at this time as well as a 
Space operation. 

RECOGNITION OF A CARRIER RETURN CODE 
IN THE REGION 

The sequence of characters for FIG. 48c is comparable 
to those indicated in FIG. 48b with the exception that a 
Carrier Return code has been encountered instead of a 
Space code. The printing of the character B will return 
in the carrier moving into the Region and the establish 
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ment of Level 4 as before. The subsequent recognition 
of the Carrier Return code will result in a Carrier Return 
operation of the printer. The feedback from the printer 
energizes relay R69 and the 69-6 points in FIG. 38 pick 
relay R104. The picking of relay R104 drops out the 
region relay R108 in FIG. 38. Also the carrier moving 
out of the Region area opens the Zone contact 66 in 
FIG. 38 so that the Region relay R108 will not pick until 
the carrier again moves into the Region. The reading of 
the character C and the printing of the character C re 
moves the Level 3 condition and all relays are again 
restored to their initial conditions. 

In the particular character situation just discussed, it is 
not necessary to inhibit stepping of the tape unit since the 
Carrier Return operation occurs in a normal manner and 
prior to the reading of the Character C. The reading of 
character C is prevented under control of the Carrier 
Return interlock relay R69. 
The foregoing character recognition conditions can be 

related to the original message wherein a Carrier Return 
code follows the word “adjusting' in the third line and 
wherein the same Carrier Return code is encountered 
after the word “adjusting” in the fourth line of the read 
justed message. The recognition of this Carrier Return 
code will result in a Carrier Return operation in a normal 
fashion. 

RECOGNITION OF THE CARRIER RETURN 
CODE OUTSDE THE REGON 

The situation involved when the Carrier Return code 
is recognized outside the line ending Region is illustrated 
in FIG. 48d. The same characters as those for FIG. 
48c are involved. The difference is that these characters 
are encountered outside the Region. 
When a Carrier Return code is recognized outside the 

Region, it is required that a Space operation be performed 
by the printer rather than a Carrier Return operation. 
In the sequence of events in FIG. 48d, the character A 
is read and printed, character B is read and printed, and 
the Carrier Return code is then read. However, instead 
of a Carrier Return operation, a Level 2 situation together 
with a Not Level 4 (indicating that the printer is not in 
the Region) will result in the Space operation. 

Referring to the relays, relay R101 in FIG. 31 is picked 
as a result of the recognition of a Carrier Return and the 
relay point 108-4 being in its normally closed condition. 
Relay R101 holds in FIG. 38 through its own 61–2 point 
and a 103-1 point. The transfer of relay 10-1 point in 
FIG. 38 results in the picking of relay R103, Store Car 
rier Return or Tab. Relay R103 in turn is held through 
its own 103-1 point the transfer of which drops out 
relay R101. 
The Space magnet in FIG. 31 is energized from line 

39.04, through the decode relay points, through the 105-3 
point when transferred, through the 106-4 point and di 
rectly to the Space magnet for effecting a Space operation 
in the printer rather than a Carrier Return operation. 
The recognition of the character C and the printing of C 
will result in the picking of the Inhibit Adjust relay R98 
in FIG. 24 and the restoration of the relays as before. 
Applying the situation just discussed to the originally re 
corded message, a Carrier Return character was recorded 
following the word “Magnetic' in the first line of the 
message. However, in readjusting the message, the word 
"Magnetic' occurs about the center of the second line in 
the readjusted message. The Carrier Return code follow 
ing the word “Magnetic' has actually been turned into a 
Space operation prior to the typing of the word “Tape' 
in the second line of the readjusted message. 
HANDLING OF MULTIPLE CARRIER RETURN 
CODES OUTSIDE THE LINE ENDING ZONE 

The handling of multiple Carrier Return codes or Tab 
codes outside the Region is explained with reference to 
FIG. 48e. The character A is read and printed and fol 
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lowing this the first Carrier Return code is read. Instead 
of a Carrier Return operation, however, the Space opera 
tion will be substituted as took place in the sequence dis 
cussed in FIG. 48d with the establishment of a Level 2 
condition. The establishment of the Level 2 condition 
together with the reading of the second Carrier Return 
or Tab character will result in an actual Carrier Return 
operation. However the tape unit will be placed in a 
"No Step” status to permit the reading of the second Car 
rier Return code again. 
The reason for this is that the recording of multiple 

Carrier Return codes or Tab codes indicates the beginning 
of a paragraph and a Carrier Return operation should be 
performed regardless of whether the Carrier Return code 
has been encountered inside the Region or outside the 
Region. 

Considering the sequence in FIG. 48e, the first 
encountered Carrier Return code is converted into a 
Space operation since it was recognized outside the line 
ending region. This is the normal procedure for handling 
a Carrier Return code encountered in this area. How 
ever, since a second Carrier Return code was recognized 
Subsequent to the first Carrier Return Code, it is neces 
Sary to convert the second Carrier Return code into two 
carrier return operations in order to establish the begin 
ning of a new paragraph which does in fact require two 
indexing operations for proper spacing. The second en 
countered Carrier Return code is actually read twice in 
order to perform this sequence. When the second Car 
rier Return code is read the first time, the conditions are 
set up for a Carrier Return operation, but the tape unit 
is maintained in a No Step condition. With the per 
formance of the Carrier Return operation the Level 3 
situation is re-established, and both the Level 2 and Level 
3 situations continue until the printing of a character 
Which in F.G. 48e is the character B. 

Referring to FIG. 38, the Carrier Return No Step 
action is controlled by relay 162-1 which is picked under 
control of the 03-2 point, since a first Carrier Return 
code had been recognized, and a 104-3 point which re 
mains closed until the actual Carrier Return operation 
takes place. The Carrier Return No Step point 102-1 
in FiG. 36 prevents energization of either forward step 
magnet and as a consequence the tape unit remains in the 
Same character location. The feedback from the printer 
results in the picking of Carrier Return interlock relay 
R69. The 69-6 point in FIG. 38 causes the energiza 
tion of relay R104 and the subsequent opening of contact 
104-3 drops the Carrier Return No Step magnet 102. 
However, the Store Carrier Return or Tab relay R103 

will be maintained in an energized condition until the 
printing of the character B at which time Inhibit Adjust 
relay R98 picks opening the 98-1 point and removing 
potential from this relay. 
The situation just described involving multiple Car 

rier Return codes outside the line ending region can be 
related to the first paragraph of the sample message where 
in two Carrier Return codes were recorded following the 
last word "above' of the first paragraph. Referring to 
the readjusted message, the two Carrier Return codes 
have been made effective to end the first paragraph fol 
lowing the Word "above” and to thereupon establish a 
Space and then a new paragraph which is the second para 
graph of the readjustment sample message. 

RECOGNITION OF MULTIPLE CARRIER 
REURN CODES IN THE REGION 

FIG. 48f illustrates the sequences involved when mul 
tiple Carrier Return codes are encountered in the Line 
Ending Region. It will be noted that the reading and the 
printing of the character A will establish the Level 4 con 
dition. The reading of the first Carrier Return code will 
result in a carrier return operation and the establishment 
of a Level 3 condition. Similarly, the reading of sub 
Sequent Carrier Return codes will result in subsequent 
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Carrier Return operations. This will continue until the 
next character, that is, the character B, is read at which 
time the Adjust relays are restored. 

Considering the relay circuits, wherever the printer 
moves into the Region, the relay R108 in FIG. 38 is 
energized. In FIG. 31, the 08-4 point being transferred 
directs the potential from line 30.04 directly to the Car 
rier Return magnet in the printer. As soon as the printer 
is returned to the left hand margin as a result of the Car 
rier Return operation, the Level 4 relay R108 is dropped 
out. Thereupon, the Carrier Return codes read sub 
sequently will result in the picking of the Read Carrier 
Return or Tab relay R101 in FIG. 31 through the nor 
mally closed 108-4 point. Relay R101 is held through 
its own 101-2 point in FIG. 38. Also relay R101 picks 
relay R103 which is held through its own 163-1 point 
which, when transferred, drops out relay R101. 

Since the situation is different from the one described in 
connection with FIG. 48e, no necessity exists for energiz 
ing the Carrier Return No Step relay 102-1. The recogni 
tion of Carrier Returns and performance of Carrier Re 
turn operations occurs until the first character is recog 
nized at which time the Level 3 relays will be dropped. 

Considering the sample readjusted message, the situa 
tion just discussed may be observed by reference to the 
paragraph in the readjusted message which reads "This 
illustrates the handling of multiple Carrier Return codes.” 
When readjusted, the word “codes' will fall in the region 
area. It will also be observed by reference to the original 
letter that two Carrier Return codes were recorded on 
the tape following the word “codes' in the original mes 
sage. These two Carrier Return codes are recognized in 
a normal fashion even under Line Readjust conditions so 
that a new paragraph beginning with “This illustrates 
the handling of CR-Tab code sequences,” will be nor 
mally positioned in the copy of the document and proper 
spacing will be obtained between this paragraph and the 
previous one. 

RECOGNITION OF WORD HYPHEN 
OUTSIDE THE REGION 

FIG. 48g illustrates the handling of Word Hyphens 
outside the Line Ending Region. The sequence shown 
is character A, character B, Hyphen, character C. 

If it is a normal Word type hyphen such as that en 
countered in “mother-in-law,” the typist is instructed to 
type the Hyphen in the normal manner rather than fol 
lowing the special procedure outlined for Syllable type 
Hyphens. This is done to permit utilization of the same 
Hyphen code and to limit the number of keys required 
on the printer for entering information. 

In FIG. 48g, the reading and printing of character A 
and reading and printing of character B occur in the 
normal fashion. The reading of the Word Hyphen re 
Sults in the printing of the Hyphen and the establishment 
of a Level 1 condition which involves the energization 
of the relays R100 and R106 in FIG. 38. The reading 
and printing of the character C results in picking the 
Inhibit Adjust relay R98, the opening of the 98-1 point 
in FIG. 38, and the restoration of the relays. 

Considering the original message, Word type Hyphens 
were encountered in the words "mother-in-law' and 
"Smith-Watkins.” In the readjusted letter, it happens 
that the second hyphen of “mother-in-law' falls outside 
the Line Ending Region. The printing of this hyphen 
occurs as described in this section since it is a Word type 
Hyphen and not a Syllable type Hyphen. 

HANDLING OF WORD HYPHENS IN THE REGION 
FIG. 48h illustrates the handling of hyphens encoun 

tered in the Region. The character A is read and printed 
outside the Region and the character B is read outside 
the Region. Printing of character B results in the move 
ment of the carrier into the Region and the picking of 
the relay R108 in FIG. 38 to establish a Level 4 situation. 
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The reading of the Hyphen in the Zone results in the 

picking of the relays R100 and R106 in FIG. 38. The 
sequence of events at this time is practically identical 
to that followed in the sequence illustrated in FIG. 48b 
which involves the encountering of a Space code in the 
region. It is necessary that the Hyphen be printed in 
the situation presently being discussed instead of a Space 
operation as in the sequence of FIG. 48b. However, 
a comparison of FIGS. 48b and 48h shows that the read 
ing of the character C will result in a Carrier Return No 
Step action to cause a Carrier Return operation and a 
No Step operation of the tape unit so that it will be in 
position to read the character C again and to print char 
acter C at the beginning of the next line. 

Considering the readjusted message, the first Hyphen 
in "mother-in-law' is encountered in the Region. This 
Hyphen is handled according to the sequences just dis 
cussed. As illustrated in FIG. 48h, the Hyphen is printed 
and since it falls in the Region, is followed by a Carrier 
Return operation, but with a No Step operation for the 
tape unit in preparation for reading the character 'i' 
in the last portion “in-law' of the word. 
HANDLING OF HYPHEN FOLLOWED BY CARRIER 
RETURN OUTSDE THE LINE ENDING REGION 
The sequence for handling a Hyphen followed by a 

Carrier Return code outside the Region area is illustrated 
in FIG. 48i. The sequence of characters is character 
A, character B, Hyphen, Carrier Return code, and char 
acter C. 

In the sequence in FIG. 48i, the character A is read 
and printed as usual, character B is read and printed as 
usual, the Hyphen is read and printed as usual estab 
lishing the Level condition previously discussed. 

Following the printing of the Hyphen, the Carrier 
Return code is recognized, but since the Carrier Return 
code is being recognized outside the Line Ending Region, 
it is necessary that a Carrier Return operation not be 
performed. 
The reading and printing of the Hyphen will result in . 

the energization of the relay R106 as usual. The read 
ing of the Carrier Return code will result in the picking 
of the relay R101 in FIG. 31. However, under the 
assumed conditions, the printer has not moved into the 
Line Ending Region and therefore the relay R108 is 
down and the relay point 108-4 is in its normally closed 
condition. A --48 volt potential is available from line 
30.04, the relay point 101-3, now transferred, and the 
106-4 point now transferred, and by line 31.04 to pick 
the Feed relay R85 directly in FIG. 27. This will result 
in a Feed operation of the tape unit and the particular 
arrangement of relay points will inhibit a Carrier Return 
operation. The reading of the character C and printing 
of the character C will restore the equipment and take 
it out of the Level condition, 
The situation just discussed is not actually illustrated 

in the original message but if the word “mother-in-law” 
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had been typed in the original message as it is shown in 
the readjusted message that is with the “mother-' portion 
of "mother-in-law' being followed by a Carrier Return 
then the conditions just described would prevail and the 
Carrier Return when encountered outside the region 
would be ignored so that the hyphenated word “mother 
in-law' would appear properly typed in the copy. 

HANDLING OF HYPHEN FOLLOWED BY 
CARRIER RETURN IN THE REGION 

FIG. 48i illustrates the sequence for handling a Hyphen 
followed by a Carrier Return code in the Zone Region. 
The sequence of characters is character A, character B, 
Hyphen, Carrier Return, and character C. It will be 
seen that the character A is read and printed outside the 
Region while the character B is read and printed inside 
the Region with the other characters also being in the 
Region area. The printing of the character B results in 
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the establishment of the Level 4 which is indicated by 
the energization of relay R108 in FIG. 38. The subse 
quent reading of the Hyphen results in the energization 
of the relays R100 and R106 as before. This establishes 
a Level 1 along with the Level 4 condition. 

Following the reading and printing of the Hyphen, the 
Carrier Return code is decoded and results in a Carrier 
Return operation as well as the establishment of Level 3. 
The Carrier Return operation moves the printer carrier 
outside the Region thereby dropping Level 4. The Car 
rier Return operation also establishes through the Car 
rier Return interlock relay R69 the Level 3 condition. 
The reading of the character C and printing of the char 
acter C restores all relays to their original condition 
through the Inhibit Adjust relay R98. The relay points 
involved for effecting a Carrier Return operation are 
shown in F.G. 31. The -48 volt potential from line 
39.04 is applied through the relay point network, through 
the 108-4 point, now transferred, since the printer is in 
the Region, and directly to the Carrier Return magnet in 
the printer to initiate a Carrier Return operation. 
The performance of the Carrier Return operation re 

Sults in the picking of the Carrier Return interlock relay 
R69 and the transfer of the 69-6 point in FIG. 38. This 
will result in the energization of relay R104 and the pick 
ing of relay R104 will drop out the Region relay R108 
when the 104-4 point opens in FIG. 38. 

If the readjusted message is considered to be the 
original message then the action just described would be 
followed. Consider the portion "mother-' in the read 
justed message. If this were to have been typed and re 
corded as Such assuming the recording of a Carrier 
Return code following the Hyphen in "mother-' then a 
Carrier Return operation would be performed if the 
situation occurred in the Region as established by the 
right hand margin set lever. If the Carrier Return code 
follows the Hyphen outside the Region, then the chair 
acters will be handled as described in connection with 
FG. 48i. 

HANDLING OF SYLLABLE HYPHEN 
OUTSIDE THE REGION 

The handling of the Syllable type Hyphen outside the 
Region is illustrated in FIG. 48k. 9 
During the preparation of the original message in con 

templation of its use during readjustment procedures the 
typist is directed to follow a particular procedure when 
ever a Syllable type Hyphen is encountered. This pro 
cedure requires that the typist type the following chair 
acters: "BackSpace, Space, Hyphen.” This sequence is 
then recognized by the equipment as a Syllable type 
Hyphen rather than a Word type Hyphen. The effect of 
Such a combination is that only one net space is taken 
by the printer for the syllable Hyphen, as for the word 
Hyphen, previously discussed. Accordingly, other code 
combinations could be used for a syllable Hyphen, such 
as upshifting and downshifting prior to the Hyphen code 
rather than backspacing and spacing, the ultimate effect. 
of any Such arrangement being to achieve one net space 
relative movement between the printing means and the 
document. 

Invariably, since this type of hyphen is not normally 
in the word involved but is simply typed because the syl 
lables occur near the end of the line, the Hyphen is also 
followed by a Carrier Return code. 

In the first situation to be discussed, the characters are 
considered to be encountered outside the Region. The 
Sequence outlined for recording the Hyphen would re 
Sult in the printing of the Hyphen right after the charac 
ter B where it belongs in case during the subsequent prep 
aration of a document the Hyphen is encountered in the 
Zone area. This is due to the fact that a Backspace opera 
tion moves the printer back over the character B and a 
Space operation moves the printer ahead one space to 
the position next following the character B. 
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The character A is read and printed as usual, the char 

acter B is read and printed as usual, and the BackSpace 
character results in a Backspace operation of the printer. 
The space character on the other hand results in a Space 
operation of the printer but also establishes a Level 1 
condition involving the energization of relays R100 and 
R106. The Hyphen is next encountered following the 
Space, but since this particular sequence is recognized 
and the equipment is in a Level 1 condition, the Hyphen 
code is converted into a Feed code in the tape unit. No 
action takes place in the printer. This is performed in 
the following manner. The -48 volt potential on line 
29.06 in FIG. 30 passes through the decode relay points. 
shown on that page and eventually finds its way when a 
Hyphen is decoded to the 106-6 point of the Store Space 
or Hyphen relay. The potential then goes to a 103-5 
Region point that is presently closed since the printer is 
not in the Region, to a 98–4. Inhibit Adjust point and by 
line 30.03 to FIG. 1. In FIG. 31, the potential on line 
30.03 passes over the line 3.04 to FIG. 27 to directly 
energize Feed relay R85 and to initiate a feed cycle in 
the tape unit. The particular bit combinations involved 
for the Hyphen in FIG. 30 will prevent any selection of 
the rotate or tilt magnets in the printer. Following the 
feed cycle in the tape unit, the next character encountered 
is the Carrier Return code and this also is converted into 
a Feed code. The Store Space or Hyphen relay R106 
is still energized at this time and the reading of the Car 
rier Return code outside the Region results in the picking 
of relay R101. The energization of relay R101 in turn 
transfers the 101-3 point in FIG. 31 and a potential is 
then applied through the 0A-3 point, the 106–4 point and 
by line 3.64 to FIG. 27 to again pick the Feed relay R85 
and to initiate a feed cycle in the tape unit. Following 
this feed cycle, the tape unit will read the next character, 
character C, and will print the same. The printing of 
the character C will result in the restoration of the ap 
paratus to its initial conditions. 

Considering the sample messages, a Syllable type 
Hyphen was recorded at the end of the fourth line and at 
the end of the fifth line in the original message. The por 
tions of words involved are "oper-' and "includ-.” During 
the preparation of the readjusted material in the read 
justed message, both of these Syllable Hyphens are en 
countered outside the Region area as may be determined 
by reference to the second readjusted message. As indi 
cated in the second message, the Hyphen code has been 
ignored and the Carrier Return code has also been ignored, 
so that the original word “operations' and “including” 
appear in their natural sequence without any hyphens or 
spaces in between characters. 

HANDLING OF THE SYLLABLE TYPE HYPHEN 
WHEN IT OCCURS IN THE REGION 

The handling of the syllable type hyphen when it oc 
curs in the region is illustrated with FIG. 48m. The same 
sequence of characters that were involved in FIG. 48k 
are also involved in FIG. 48m, with the exception that 
the character A is read and printed outside the Region 
while the character B is read and printed inside the Region. 
The balance of the characters are considered to be read 
and acted upon in the Region. 
The reading and printing of B and movement of the 

carrier into the Region will result in the establishment of 
the Level 4 condition. No action other than backspacing 
of the printer takes place when the Backspace code is read. 
However, when the Space code is read, a Space operation 
takes place in the printer and the Level 1 condition is also 
established. Following the recognition of the Space code 
and the Space operation, the Hyphen is recognized and 
Since the printer has moved into the Region, it is required 
that the Hyphen actually be printed rather than being 
ignored as was the case in FIG. 48k. Recognition of the 
Space Will have left relay R106 in an energized condition. 
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In the sequence of FIG. 48k, the Region relay contact 
108-5 in FIG. 30 was in its normally closed condition 
and resulted in a Feed operation of the tape unit. How 
ever, this time, since the carrier has moved into the 
Region area, the relay R108 is energized and the 108-5 
point is transferred. An obvious loop circuit exists for 
the application of the -48 volt potential to the rotate and 
tilt magnets for selecting the Hyphen in the printer in 
FIG. 30. 

Following the printing of the Hyphen, the Carrier Re 
turn code is recognized. The recognition of the Carrier 
Return code results in a Carrier Return operation since 
the Carrier Return magnet in FIG. 31 will be energized 
through the 108-4 point now transferred. Movement of 
the carrier of the printer over to the left hand margin 
results in movement outside the Region and the Level 4 
condition is dropped. However, the Carrier Return opera 
tion results in the actuation of the Carrier Return inter 
lock relay R69 and the establishment of the Level 3 condi 
tion. When the printer has moved to the left hand margin, 
the tape unit will thereupon undertake another tape read 
ing cycle, the character C will be read and printed and 
the adjust relays and levels will be restored to their 
original condition. 
HANDLING OF CARRIER RETURN AND TAB 

SITUATIONS 
It will be apparent that Carrier Return codes followed 

by Tab codes such as encountered in the third paragraph 
of the sample message will be handled as outlined in 
connection with FIG. 48e previously discussed. The 
handling will be such that the Carrier Return will be 
effective and the Tab will also be effective in the read 
justed message. 

HANDLING OF EXTRALONGWORDS 
IN THE REGION 

Consideration is now given to the situation which 
exists when extra long words are encountered in the 
region. When this happens, the printing of characters 
continues throughout the entire region and no situation 
takes place such as a Space or a Hyphen or similar situa 
tion which will permit the printer to perform a Carrier 
Return operation. When the character reaches the ex 
treme limit of the right hand margin, the switch 61 will 
be closed as a result of the portion 53b on skid 53 of the 
carrier in FIG. 6 making contact with the margin sensing 
lever 54 and turning the bail 55 and lever 57 in FIG. 8 
a greater distance. 

Switch 61 closing in FIG. 38 passes a -48 volt potential 
through the 98-5 point, presently closed, and by line 
38.01 to FIG. 28 the potential then passes through a 
116-9 point, and a 77-9 point which will have trans 
ferred due to the storage of a character and directly by 
line 28.04 to pick the Stop relay R80 in FIG. 26. 

In order to move the machine out of this condition, a 
Hyphen may be performed manually by the operator. 
Also, the Start key on the tape unit can be depressed re 
peatedly to move the carrier outside the stop area. 
ADJUSTMENT DURING ATRANSFER OPERATION 
The principles of adjustment just discussed can be ap 

plied during a Transfer operation. The Transfer Adjust 
mode is established by appropriate positioning of the 
Mode control knob 29 on control panel 4 in FIG. 3. The 
characters read from the tape at the right hand station 
will be transferred with the proper delay to the tape at 
the left hand station. Concurrently with this transfer, 
the characters read from the tape at the right hand sta 
tion will also be printed out on the printer with adjust 
ment taking place under control of the margin set levers 
as previously described. 

SYNOPSIS 
It is evident from the foregoing discussion, that a new 

and useful arrangement for handling information that 
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has been previously recorded on a record media has been 
disclosed herein. The principles taught herein serve as 
a sound basis for rapid and efficient document prepara 
tion from the record media. 

While the invention has been particularly shown and 
described with reference to a preferred embodiment there 
of, it will be understood by those skilled in the art that 
various changes in form and details may be made there 
in without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. Data processing, recording and printing apparatus, 

comprising: 
a printer, 
means in said printer for defining lateral left and right 

margins of copy on a document to be printed; 
a document supporting means and printing means in 

said printer, said document supporting means and 
said printing means being mounted for relative move 
ment from a left margin position during printing; 

a keyboard on said printer, said keyboard having a plu 
rality of informational and functional character 
keys; 

recording apparatus interconnected with said printer, 
said recording apparatus including first and second 
stations and associated means for recording in and 
reading record media at each of said stations; 

means in said recording apparatus responsive to depres 
sion of each key on said printer for recording a 
coded representation of the related character on a 
said record media concurrently with its printing; 

selector means for Selectively placing said apparatus 
in a Playback mode, a Transfer Mode, an Adjust 
mode, or a Transfer Adjust mode of operation; 

means controlled by said Selector means when in a 
Playback mode for reading, printing, and respond 
ing to the recorded characters as originally recorded; 

means controlled by said selector means when in a 
Transfer mode for reading characters from the 
record media at one station and recording the same , 
characters on the record media at the other station; 

means controlled by said selector means when in an 
Adjust mode for reading, printing, and responding 
to the recorded characters in accordance with the 
document format limitations imposed by said left 
and right margin defining means; 

and means controlled by said selector means when in 
a Transfer Adjust mode for transferring characters 
from one station to the other as in a Transfer mode 
and concurrently printing and responding to the 
characters under control of said left and right margin 
defining means as in an Adjust mode. 

2. Data processing, recording and printing apparatus, 
comprising: 

a printer, 
means in said printer for defining lateral left and right 

margins of copy on a document to be printed; 
a document supporting means and printing means in 

Said printer, said document supporting means and 
said printing means being mounted for relative move 
ment from a left margin position during printing; 

a keyboard on said printer, said keyboard having a plu 
rality of informational and functional character keys 
including Space, Hyphen, Tab and Carrier Return; 

recording apparatus interconnected with said printer, 
said recording apparatus including first and second 
stations and associated means for recording in and 
reading on record media at each of said stations; 

means in Said recording apparatus responsive to depres 
Sion of each key on said printer for recording a 
coded representation of the related character on a 
Said record media concurrently with its printing: 

Selector means for selectively placing said apparatus in 
a Palyback mode, a Transfer mode, an Adjust mode, 
or a Transfer Adjust mode of operation; 
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means for starting operation of said apparatus; 
means controlled by said selector means when in a 

Playback mode for reading, printing, and respond 
ing to the recorded characters as originally recorded; 

means controlled by said selector means when in a 
Transfer mode for reading characters from the 
record media at one station and recording the same 
characters on the record media at the other station; 

means controlled by said selector means when in an 
Adjust mode for reading, printing, and responding 
to the recorded characters in accordance with the 
document format limitations imposed by said left 
and right margin defining means; 

and means controlled by said selector means when in 
a Transfer Adjust mode for transferring characters 
from one station to the other as in a Transfer mode 
and concurrently printing and responding to the 
characters under control of said left and right margin 
defining means as in an Adjust mode. 

3. Data processing, recording and printing apparatus, 
comprising: 

a printer, 
means in said printer for defining lateral left and right 

margins of copy on a document to be printed; 
a document Supporting means and printing means in 

said printer, said document Supporting means and 
said printing means being mounted for relative move 
ment from a left margin position during printing; 

recording apparatus interconnected with said printer, 
said recording apparatus including first and second 
stations and associated means for recording and read 
ing on record media at each of said stations; 

selector means for selectively placing said apparatus 
in a Transfer mode, and Adjust mode, or a Transfer 
Adjust mode of operation; 

means controlled by said selector means when in a 
Transfer mode for reading characters from the record 
media at one station and recording the same char 
acters on the record media at the other station; 

means controlled by said selector means when in an 
Adjust mode for reading, printing, and responding 
to the recorded characters in accordance with the 
document format limitations imposed by said left 
and right margin defining means; 

and means controlled by said selector means when 
in a Transfer Adjust mode for transferring char 
acters from one station to the other as in a Transfer 
mode and concurrently printing and responding to 
the characters under control of said left and right 
margin defining means as in an Adjust mode. 

4. Data processing, recording and printing apparatus, 
comprising: 

a printer, 
means in said printer for defining lateral left and 

right margins of copy on a document to be printed; 
a document supporting means and printing means in 

said printer, said document supporting means and 
said printing means being mounted for relative move 
ment from a left margin position during printing; 

recording apparatus interconnected with said printer, 
said recording apparatus including first and second 
stations and associated means for recording and read 
ing on record media at each of said stations; 

selector means for selectively placing said apparatus 
in an Adjust mode, or a Transfer Adjust mode of 
operation; 

means controlled by said selector means when in an Ad 
just mode for reading, printing and responding to the 
recorded characters in accordance with the docu 
ment format limitations imposed by said margin 
defining means; 

and means controlled by said selector means when 
in a Transfer Adjust mode for transferring char 
acters from one station to the other and concurrently 
printing and responding to the characters under con 
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trol of said left and right margin defining means as 
in an Adjust mode. 

5. Data processing, recording and printing apparatus, 
comprising: 

a printer, 
means in said printer for defining lateral left and 

right margins of copy on a document to be printed; 
a document supporting means and printing means in 

said printer, said document supporting means and 
said printing means being mounted for relative move 
ment from a left margin position during printing; 

recording apparatus interconnected with said printer, 
said recording apparatus including first and second 
stations and associated means for recording and read 
ing on record media at each of said stations; 

selector means for selectively placing said apparatus 
in a Transfer mode, or a Transfer Adjust mode of 
operation; 

means controlled by said selector means when in a 
Transfer mode for reading characters from the record 
media at one station and recording the same char 
acters on the record media at the other station; 

and means controlled by said selector means when 
in a Transfer Adjust mode for transferring char 
acters from one station to the other as in a Transfer 
mode and concurrently printing and responding to 
the characters under control of and in accordance 
with the document format limitations imposed by 
said left and right margin defining means. 

6. Data processing, recording and printing apparatus, 
comprising: 

a printer; 
printing means in said printer and means for support 

ing a document to be printed, said printing means 
and said supporting means being mounted for rela 
tive movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
including punctuation keys such as Hyphen, and a 
plurality of functional character keys, including 
Space, Backspace, Line Return, and Tab; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters, including the printing of 
a hyphen when said Hyphen key is depressed; 

means in said printer responsive to depression of a 
functional key for performing the function corres 
ponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document and said printing 
means as printing progresses to establish a first area 
designated non-region between said left margin and 
a preselected printing point and a second area desig 
nated region between said preselected printing point 
and said right margin; 

recording apparatus interconnected with said printer, 
said recording apparatus having facilities for record 
ing and reading characters in a record media; 

means automatically operative in said recording appara 
tus for feeding said record media concurrently with 
the recording and reading of each character location 
for recording or reading; 

means in said recording apparatus responsive to depres 
sion of each key on said printer for recording a coded 
representation on said record of the related charac 
ter in said record media concurrently with its 
printing; 

Selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
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recorded in order to prepare a duplicate of the orig 
inal document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
signals when the printing location on a document 
under preparation has moved into the correspond 
ing areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Space code, or a Line Return 
code occurring in said non-region area to space said 
printer; 

means responsive to a Tab code in said non-region or 
said region areas to perform a Tab operation; 

means responsive to a Space code or a Line Return 
code occurring in said region area to initiate a line 
return operation; 

means responsive to a Hyphen code occurring in the 
non-region area to print a hyphen; 

means responsive to a Hyphen code followed by a 
Line Return code occurring in the non-region area 
to print a hyphen and to operate said feeding means 
to feed said record media to the next character posi 
tion without performing a line return operation; 

means responsive to a Hyphen code or a Hyphen code 
followed by a Line Return code occurring in the 
region area to print a hyphen and to also perform 
a line return operation; 

means responsive to a BackSpace code, a Space code, a 
Hyphen code, and a Line Return code occurring in 
that order in the non-region area to operate only 
said record media feeding means to the next informa 
tional character position; 

and means responsive to a Backspace code, a Space 
code, a Hyphen code and a Line Return code oc 
curring in that order in the region area to print a 
hyphen and to perform a line return operation prior 
to reading the next character. 

7. Data processing, recording and printing apparatus, 
comprising: 
a printer; 
printing means in said printer and means for supporting 

a document to be printed, said printing means and 
said supporting means being mounted for relative 
movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
and a plurality of functional character keys, includ 
ing Line Return and Tab; 

means in said printer responsive to depression of said 
information keys for operating said printing means 
to print lines of characters; 

means in Said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document supporting means 
and said printing means as printing progresses to es 
tablish a first area designated non-region between 
said left margin and a preselected printing point, 
and a second area designated region between said 
preselected printing point and said right margin; 

recording apparatus interconnected with said printer, 
said recording apparatus having facilities for record 
ing and reading characters in a record media; 

means in said recording apparatus responsive to de 
pression of each key on said printer for recording a 
coded representation of the related character in said 
record media concurrently with its printing; 
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54. 
selector means for conditioning said apparatus in a 

Playback mode or an Adjust mode of operation; 
means controlled by said selector means when in a 

Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
recorded in order to prepare a duplicate of the 
original document; 

means controlled by said selector means when in an Ad 
just mode for supplying non-region and region indi 
cations when the printing location on a document 
under preparation has moved into the corresponding 
areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Line Return code occurring in 
said non-region area to space said printer; 

means responsive to a Tab code occurring in the non 
region area to initiate a Tab operation; 

and means responsive to a Line Return code and a 
Tab code occurring in said region area to initiate a 
Line Return operation and a Tab operation in suc 
cession. 

8. Data processing, recording and printing apparatus, 
comprising: 

a printer; 
printing means in said printer and means for support 

ing a document to be printed, said printing means 
and said Supporting means being mounted for rela 
tive movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
and a plurality of functional character keys, includ 
ing Line Return; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy on 
said document; 

means in said printer operative in response to the rela 
tive movement of said document supporting means 
and said printing means as printing progresses to 
establish a first area designated non-region between 
said left margin and a preselected printing point, 
and a Second area designated region between said 
preselected printing point and said right margin; 

recording apparatus interconnected with said printer, 
said recording apparatus having facilities for record 
ing and reading characters in a record media; 

means in Said recording apparatus responsive to de 
pression of each key on said printer for recording 
a coded representation of the related character in 
said record media concurrently with its printing; 

Selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
recorded in order to prepare a duplicate of the origi 
nal document; 

means contolled by said selector means when in an 
Adjust mode for supplying non-region and region 
indications when the printing location on a docu 
ment under preparation has moved into the corre 
sponding areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 
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means responsive to a Line Return code occurring 
in said non-region area to space said printer; 

and means responsive to a Line Return code occur 
ring in said region area to initiate a line return op 
eration. 

9. Data processing, recording and printing apparatus, 
comprising: - n 

a printer; 
printing means in said printer and means for support 

ing a document to be printed, said printing means 
and said supporting means being mounted for rela 
tive movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys, 
and a plurality of functional character keys, includ 
ing Space, Line Return, and Tab; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy on 
said document; 

means in said printer operative in response to the rela 
tive movement of said document and said printing 
means as printing progresses to establish a first area 
designated non-region between said left margin and 
preselected printing point and a second area desig 
nated region between said preselected printing point 
and said right margin; 

recording apparatus interconnected with said printer, 
said recording apparatus having facilities for record 
ing and reading characters in a record media; 

means in said recording apparatus responsive to depres 
sion of each key on said printer for recording a 
coded representation on said record of the related 
character in said record media concurrently with its 
printing; 

selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and responding 
to previously recorded characters as originally re 
corded in order to prepare a duplicate of the original 
document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
signals when the printing location on a document 
under preparation has moved into the corresponding 
areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Space code or a Line Return 
code occurring in said non-region area to space said 
printer; 

and means responsive to a Space code, or a Line Re 
turn code occurring in said region area to initiate 
a line return operation. 

10. Data processing, recording and printing apparatus, 
comprising: 

a printer; 
printing means in said printer and means for support 

ing a document to be printed, said printing means 
and said Supporting means being mounted for rela 
tive movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
including punctuation keys such as Hyphen, and a 
plurality of functional character keys, including Line 
Return; 
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means in said printer responsive to depression of said 

informational keys for operating said printing means 
to print lines of characters, including the printing 
of a hyphen when said Hyphen Key is depressed; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document supporting means 
and said printing means as printing progresses to 
establish a first area designated non-region between 
said left margin and a preselected printing point and 
a second area designated region between said pre 
selected printing point and said right margin; 

recording apparatus interconnected with said printer, 
said recording apparatus having facilities for record 
ing and reading characters in a record media; 

means automatically operative in said recording appa 
ratus for feeding said record media following the 
recording and reading of each character in order to 
position the next character location for recording or 
reading; 

means in said recording apparatus responsive to depres 
Sion of each key on said printer for recording a 
coded representation on said record of the related 
character in said record media concurrently with 
its printing; 

Selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
recorded in order to prepare a duplicate of the origi 
nal document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
indications when the printing location on a document 
under preparation has moved into the correspond 
ing areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Hyphen code occurring in the 
non-region area to print a hyphen; 

means responsive to a Hyphen code followed by a Line 
Return code occurring in the non-region area to 
print a hyphen and to operate said feeding means 
to feed said record media to the next character posi 
tion without performing a line return operation; 

and means responsive to a Hyphen code or a Hyphen 
code followed by a Line Return code occurring in 
the region area to print a hyphen and to also per 
form a line return operation. 

11. Data processing, recording and printing apparatus, 
comprising: 

a printer; 
printing means in said printer; and means for support 

ing a document to be printed, said printing means 
and said Supporting means being mounted for rela 
tive movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
including punctuation keys such as Hyphen, and a 
plurality of functional character keys, including 
Space, Backspace, and Line Return; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters, including the printing of 
a hyphen when said Hyphen key is depressed; 

means in Said printer responsive to depression of a 
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functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document and said printing 
means as printing progresses to establish a first area 
designated non-region between said left margin and 
a preselected printing point and a second area des 
ignated region between said preselected printing point 
and said right margin; 

recording apparatus interconnected with said printer, 
said recording apparatus having facilities for record 
ing and reading characters in a record media; 

means automatically operative in said recording ap 
paratus for feeding said record media concurrently 
with the recording and reading of each character in 
order to position the next character location for 
recording or reading; 

means in said recording apparatus responsive to de 
pression of each key on said printer for recording 
a coded representation on said record of the related 
character in said record media concurrently with its 
printing; 

selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
recorded in order to prepare a duplicate of the orig 
inal document; 

means controlled by said Selector means when in an 
Adjust mode for supplying non-region and region 
indications when the printing location on a docu 
ment under preparation has moved into the corre 
sponding area between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Backspace code, a Space code, 
a Hyphen code and a Line Return code occurring 
in that order in the non-region area to operate only 
said record media feeding means to the next in 
formational character position; 

and means responsive to a Backspace code, a Space 
code, a Hyphen code and a Line Return code occur 
ring in the region area to print a hyphen and to per 
form a line return operation prior to reading the 
next character. 

12. Data reading and printing apparatus, comprising: 
a printer; 
means in said printer for printing characters in groups 

such as lines and means for supporting a document 
to be printed, said printing means and said Support 
ing means being mounted for relative movement as 
printing progresses; 

means in said printer operative in response to the rela 
tive movement of said document supporting means 
and said printing means as printing progresses to 
establish an area designated non-region and a second 
area designated region; 

reading apparatus interconnected with said printer, said 
reading apparatus having facilities for reading char 
acters such as Hyphen, Space, Backspace, Line Re 
turn, and Tab in a record media; 

means automatically operative in said reading appara 
tus for feeding said record media concurrently with 
the reading of each character in order to position 
the next character location for reading; 

selector means for conditioning said apparatus in an 
Adjust mode of operation; 

means controlled by said selector means when in an 
Adjust mode for reading previously recorded char 
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acters on said record media in order to prepare a 
document; 

means responsive to a Space code, or a Line Return 
code occurring in said non-region area to space said 
printer; 

means responsive to a Tab code in said non-region or 
said region areas to perform a tab operation; 

means responsive to a Space code, a Line Return code 
occurring in said region area to initiate a line re 
turn operation; 

means responsive to a Hyphen code occurring in the 
non-region area to print a hyphen; 

means responsive to a Hyphen code followed by a Line 
Return code occurring in the non-region area to 
print a hyphen and to operate said feeding means 
to feed said record media to the next character posi 
tion without performing a line return operation; 

means responsive to a Hyphen code or a Hyphen code 
followed by a Line Return code occurring in the 
region area to print a hyphen and to also perform 
a line return operation; 

means responsive to a Backspace code, a Space code, 
a Hyphen code, and a Line Return code occurring 
in that order in the non-region area to operate only 
said record media feeding means to the next in 
formational character position; 

means responsive to a Backspace code, a Space code, 
a Hyphen code and a Line Return code occurring 
in that order in the region area to print a hyphen 
and to perform a line return operation prior to read 
ing the next character; 

and means responsive to a plurality of Line Return 
codes or a Line Return code followed by a Tab code 
occurring in either the non-region area or the region 
area to perform a corresponding plurality of line 
return or tab operations. 

13. Data reading and printing apparatus, comprising: 
a printer; 
means in said printer for printing characters in groups 

such as lines and means for supporting a document 
to be printed, said printing means and said support 
ing means being mounted for relative movement as 
printing progresses; 

means in said printer operative in response to the rela 
tive movement of said document Supporting means 
and said printing means as printing progresses to 
establish an area designated non-region and a sec 
ond area designated region; 

reading apparatus interconnected with said printer, 
said reading apparatus having facilities for reading 
characters such as Space, Hyphen and Line Return 
in a record media; 

means automatically operative in said reading appara 
tus for feeding said record media concurrently with 
reading of each character in order to position the 
next character location for reading; 

selector means for conditioning said apparatus in an 
Adjust mode of operation; 

means controlled by said selector means when in an 
Adjust mode for reading previously recorded char 
acters on said record media in order to prepare a 
document; 

means responsive to a Space code, a Hyphen code and 
a Line Return code occurring in that order in the 
non-region area to operate only said record media 
feeding means to the next informational character position; 

and means responsive to a Space code, a Hyphen code 
and a Line Return code occurring in the region area 
to print a hyphen and to perform a line return opera 
tion prior to reading the next character. 

14. Data reading and printing apparatus, comprising: 
a printer; 
means in said printer for printing characters in groups 

Such as lines and means for supporting a document 
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to be printed, said printing means and said Support 
ing means being mounted for relative movement as 
printing progresses; 

means in said printer operative in response to the rela 
tive movement of said document Supporting means 
and said printing means as printing progresses to 
establish an area designated non-region and a Sec 
ond area designated region; 

reading apparatus interconnected with said printer, Said 
reading apparatus having facilities for reading char 
acters such as Hyphen and Line Return in a record 
media; 

means automatically operative in said recording appa 
ratus for feeding said record media concurrently with 
the reading of each character in order to position 
the next character location for reading; 

selector means for conditioning said apparatus in an 
Adjust mode of Operation; 

means controlled by said selector means when in an 
Adjust mode for reading previously recorded char 
acters on said record media in order to prepare a 
document; 

means responsive to a Hyphen code occurring in the 
non-region area to print a hyphen; 

means responsive to a Hyphen code followed by a Line 
Return code occurring in the non-region area to print 
a hyphen and to operate said feeding means to feed 
said record media to the next character position with 
out performing a line return operation; 

and means responsive to a Hyphen code or a Hyphen 
code followed by a Line Return code occurring in 
the region area to print a hyphen and to also per 
form a line return operation. 

15. Data processing, recording and printing apparatus, 
comprising: 
a printer; 
printing means in said printer and means for Support 

ing a document to be printed, said printing means 
and said supporting means being mounted for relative 
movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
including punctuation keys such as Hyphen, and a 
plurality of functional character keys, including 
Space, Backspace, Line Return, and Tab; 

means in said printer responsive to depression of said 
information keys for operating said printing means 
to print lines of characters, including the printing of 
a hyphen when said Hyphen key is depressed; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document and said printing 
means as printing progresses to establish a first area 
designated non-region between said left margin and 
a preselected printing point and a second area desig 
nated region between said preselected printing point 
and said right margin; 

recording apparatus interconnected with said printer, 
said recording apparatus having facilities for record 
ing and reading characters in a record media; 

means automatically operative in said recording appa 
ratus for feeding said record media concurrently with 
the recording and reading of each character in or 
der to position the next character location for re 
cording or reading; 

means in said recording apparatus responsive to de 
pression of each key on said printer for recording 
a coded representation on said record of the related 
character in Said record media concurrently with 
its printing; 
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6C 
selector means for conditioning said apparatus in a 

Playback mode or an Adjust mode of operation; 
means controlled by said selector means when in a 

Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
recorded in order to prepare a duplicate of the Orig 
inal document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
signals when the printing location on a document 
under preparation has moved into the corresponding 
areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

an Adjust control circuit, said circuit assuming an in 
active state or one or a combination of first, second, 
third and fourth conditions designated levels, and 
said circuit further supplying signals for each level 
to indicate its current status; 

means responsive to the reading of a Space code or 
Hyphen code for establishing a first level in said 
control circuit; 

means responsive to the reading of a Line Return code 
in the non-region area for establishing a second 
level condition in said control circuit; 

means responsive to the performance of a Line Return 
operation to establish a third level condition in said 
control circuit; 

means responsive to the printing of an informational 
character and consequent movement of the printing 
position on said document into the region to estab 
lish the fourth level condition in said control circuit; 

means responsive to a level one indication alone es 
tablished by a Space or Hyphen code occurring in 
the region area to perform a space operation or to 
print a hyphen respectively and to also perform a 
line return operation following said spacing or print 
ling; 

means responsive to a level two indication alone es 
tablished by a Line Return code in the non-region 
area to perform a space operation; 

means responsive to subsequent Line Return codes and 
a level two indication established by a first Line 
Return code to perform a number of line return 
operations corresponding to the number of Line Re 
turn codes read irrespective of whether the codes oc 
'cur in the non-region area or the region area; 

means responsive to a Hyphen code and a Line Return 
code in the non-region area as indicated by a not 
level four condition following the establishment of 
a level one indication in said control circuit in re 
Sponse to a Space code for stepping said record 
media only without printing a hyphen or perform 
ing a line return operation; 

means responsive to a Hyphen code and a Line Return 
code in the region area as indicated by a level four 
condition following the establishment of a level one 
indication in said control circuit in response to a 
Space code for printing a hyphen and performing 
a line return operation; 

means responsive to a level three indication established 
by a line return operation to restore any previously 
established level; 

and means responsive to the printing of the first char 
acter after the establishment of a level three con 
dition for restoring said control circuit to its inactive 
condition. 

16. Data processing and printing apparatus, compris 
ing: 

a printer; 
printing means in Said printer and means for support 

ing a document to be printed, said printing means 
and Said Supporting means being mounted for rela 
tive movement as printing progresses; 
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a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
including punctuation keys such as Hyphen, and a 
plurality of functional character keys, including 
Space, Backspace, Line Return, Shift, and Tab; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters, including the printing of 
word Hyphens and syllable Hyphens; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document and said printing 
means as printing progresses to establish a first area 
designated non-region between said left margin and 
a preselected printing point and a second area des 
ignated region between said preselected printing 
point and said right margin; 

data processing apparatus interconnected with said 
printer, said processing apparatus having facilities 
for recording or reading coded characters in a record 
media; 

means automatically operative in said processing ap 
paratus for feeding said record media concurrently 
with the recording or reading of each character; 

means in said processing apparatus when in a record 
mode and responsive to depression of any key on 
said printer for recording a coded representation on 
said record of the related character in said record 
media concurrently with its printing, including a 
word Hyphen code combination and a syllable Hy 
phen code combination; 

Selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and responding 
to previously recorded characters as originally re 
corded in order to prepare a duplicate of the original 
document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
indications when the printing location on a document 
under preparation has moved into the corresponding 
areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Space code, or a Line Return 
code occurring in said non-region area to space said 
printer; 

means responsive to a Tab code in said non-region or 
said region areas to perform a Tab operation; 

means responsive to a Space cod, or a Line Return 
code occurring in said region area to initiate a line 
return operation; 

means responsive to a word Hyphen code combination 
occurring in the non-region area to print a hyphen; 

means responsive to a word Hyphen code combination 
followed by a Line Return code occurring in the 
non-region area to print a hyphen and to operate 
said feeding means to feed said record media to the 
next character position without performing a line 
return operation; 

means responsive to a word Hyphen code combination 
or a word Hyphen code combination followed by a 
Line Return code occurring in the region area to 
print a hyphen and to also perform a line return 
operation; 

62 
means responsive to a syllable Hyphen code combina 

tion and a Line Return code occurring in that order 
in the non-region area to operate only said record 
media feeding means to the next informational char 

5 acter position; 
and means responsive to a syllable Hyphen code com 

bination and a Line Return code occurring in that 
order in the region area to print a hyphen and to 
perform a line return operation prior to reading the 

10 next character. 
17. Data processing and printing apparatus, compris 

ing: 
a printer; 
printing means in said printer and means for supporting 

5 a document to be printed, said printing means and 
said supporting means being mounted for relative 
movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys in 

20 cluding punctuation keys such as Hyphen, and a plu 
rality of functional character keys including Space, 
Backspace, Line Return, Shift, and Tab; 

means in Said printer responsive to depression of said 
informational keys for operating said printing means 

25 to print lines of characters, including the printing of 
word Hyphens and syllable Hyphens; 

means in said printer responsive to depression of a func 
tional key for performing the function corresponding 
to the key depressed; 

30 a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy on 
said document; 

means in Said printer operative in response to the rela 
tive movement of said document and said printing 

35 means as printing progresses to establish a first area 
designated non-region between said left margin and a 
preselected printing point and a second area desig 
nated region between said preselected printing point 
and said right margin; 

40 data processing apparatus interconnected with said 
printer, said processing apparatus having facilities 
for reading coded characters in a record media, in 
cluding Word Hyphen code combinations and syllable 
Hyphen code combinations; 

45 means automatically operative in said processing ap 
;paratus for feeding said record media concurrently 
with reading of each character; 

Selector means for conditioning said apparatus in a Play 
back mode or an Adjust mode of operation; 

50 means controlled by said selector means when in a Playback mode for reading, printing, and responding 
to previously recorded characters as originally re 
corded in order to prepare a duplicate of the original 
document; 

55 means controlled by said selector means when in an Ad 
just mode for supplying non-region and region indi 
cations when the printing location on a document 
under preparation has moved into the corresponding 
areas between said margin limits; 

60 means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Space code, or a Line Return 
65 code occurring in Said non-region area to space said 

printer; 
means responsive to a Tab code in said non-region or 

Said region areas to perform a Tab operation; 
means responsive to a Space code, or a Line Return 

70 code occurring in said region area to initiate a line 
return operation; 

means responsive to a word Hyphen code combination 
occurring in the non-region area to print a hyphen; 

means responsive to a word Hyphen code combination 
75 followed by a Line Return code occurring in the non 
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region area to print a hyphen and to operate said feed 
ing means to feed said record media to the next 
character position without performing a line return 
operation; 

means responsive to a word Hyphen code combination 
or a word Hyphen code combination followed by a 
Line Return code occurring in the region area to 
print a hyphen and to also perform a line return 
operation; 

means responsive to a syllable Hyphen code combina 
tion and a Line Return code occurring in that order 
in the non-region area to operate only said record 
media feeding means to the next informational char 
acter position; 

and means responsive to a syllable Hyphen code com 
bination and a Line Return code occurring in that 
order in the region area to print a hyphen and to 
perform a line return operation prior to reading the 
next character. 

18. Data processing and printing apparatus, comprising: 
a printer; 
printing means in said printer and means for support 

ing a document to be printed, said printing means 
and said supporting means being mounted for rela 
tive movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
and a plurality of functional character keys, including 
Line Return; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document supporting means 
and said printing means as printing progresses to 
establish a first area designated non-region between 
said left margin and a preselected printing point, and 
a Second area designated region between said pre 
selected printing point and said right margin; 

data processing apparatus interconnected with said 
printer, said processing apparatus having facilities 
for reading characters in a record media; 

Selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
recorded in order to prepare a duplicate of the original 
document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
indications when the printing location on a document 
under preparation has moved into the corresponding 
areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a Line Return code occurring in 
Said non-region area to space said printer; 

and means responsive to a Line Return code occurring 
in Said region area to initiate a line return operation. 

19. Data processing and printing apparatus, comprising: 
a printer; 
printing means in said printer and means for supporting 

a document to be printed, said printing means and 
Said supporting means being mounted for relative 
movement as printing progresses; 
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a keyboard associated with said printer, said keyboard 

having a plurality of informational character keys, 
and a plurality of functional character keys, including 
Space, Line Return, and Tab; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

means in said printer operative in response to the rela 
tive movement of said document and said printing 
means as printing progresses to establish a first area 
designated non-region between said left margin and 
a preselected printing point and a second area desig 
nated region between said preselected printing point 
and said right margin; 

data processing apparatus interconnected with said 
printer, said processing apparatus having facilities 
for reading characters in a record media; 

selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and responding 
to previously recorded characters as originally 
recorded in order to prepare a duplicate of the original 
document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
signals when the printing location on a document 
under preparation has moved into the corresponding . 
areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare a 
document; 

means responsive to a Space code or a Line Return 
code occurring in said non-region area to space said 
printer; 

and means responsive to a Space code or a Line Return 
code occurring in said region area to initiate a line 
return operation. 

20. Data processing and printing apparatus, compris 
ing: 

a printer; 
printing means in said printer and means for supporting 

a document to be printed, said printing means and 
Said Supporting means being mounted for relative 
movement as printing progresses; 

a keyboard associated with said printer, said keyboard 
having a plurality of informational character keys 
including punctuation keys such as Hyphen, and a 
plurality of functional character keys, including Line 
Return; 

means in said printer responsive to depression of said 
informational keys for operating said printing means 
to print lines of characters, including the printing 
of word Hyphens; 

means in said printer responsive to depression of a 
functional key for performing the function corre 
sponding to the key depressed; 

a left margin limit and a right margin limit in said 
printer for defining left and right margins of copy 
on said document; 

imeans in said printer operative in response to the rel 
ative movement of said document supporting means 
and said printing means as printing progresses to es 
tablish a first area designated non-region between 
Said left margin and a preselected printing point and 
a Second area designated region between said pre 
Selected printing point and said right margin: 
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data processing apparatus interconnected with said 
printer, said processing apparatus having facilities 
for reading characters in a record media, including 
word Hyphen code combinations; 

means automatically operative in said processing ap 
paratus for feeding said record media concurrently 
with the reading of each character; 

selector means for conditioning said apparatus in a 
Playback mode or an Adjust mode of operation; 

means controlled by said selector means when in a 
Playback mode for reading, printing, and respond 
ing to previously recorded characters as originally 
recorded in order to prepare a duplicate of the 
original document; 

means controlled by said selector means when in an 
Adjust mode for supplying non-region and region 
indications when the printing location on a document 
under preparation has moved into the correspond 
ing areas between said margin limits; 

means further controlled by said selector means when 
in an Adjust mode for reading previously recorded 
characters on said record media in order to prepare 
a document; 

means responsive to a word Hyphen code combina 
tion occurring in the non-region area to print a 
hyphen; 

means responsive to a word Hyphen code combination 
followed by a Line Return code occurring in the 
non-region area to print a hyphen and to operate 
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said feeding means to feed said record media to the 
next character position without performing a line 
return operation; 

and means responsive to a word Hyphen code combina 
tion or a word Hyphen code combination followed 
by a Line Return code occurring in the region area 
to print a hyphen and to also perform a line return 
operation. 
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