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PUNCHED TAPE CODE CONVERTER

I. GENERAL DESCRIPTION The Punched Tape Code Converter is a unit de-
signed to read information encoded in punched tape according to a given code
system (e.g., the Friden Systems Code) and to produce as an output a punched
tape containing the same information encoded according to a different code sys-

tem.

The following codes may be employed as inputs or outputs:

Ll S

Any five channel code (e.g. Communications)

Any six channel code (e.g. Graphotype - LGP Computer)

Any seven channel code containing one redundant (parity) channel.

An eight channel code, containing one redundant channel, and which uses

channel eight to represent limited control functions, in a fashion similar
to the Friden Systems Code.

II. GENERAL SPECIFICATIONS

1. Reader Speed: 1180 codes per minute
2. Tape used:

(2)

(b)

The punch and reader will accepttape 11/16”,7/8”, or 1” wide.
Adjustments are provided on the reader and punchto allow mod-~
ifications for these various widths.

The standard unit punches and reads tape with feed holes in
line with the code holes and positioned .394” from the guiding
edge of the tape. As an option for Teletypesetter applications,
the unit may be equipped with a special punch or reader with
advanced feed holes positioned .4375” from the guiding edge.

3. Control Switches

(2)

(b)

(©)

Power Switch: Turns on the motor and puts the converter in a
ready condition.

Tape Feed: When operated, causes continuous feeding of tape
from the punch as long as the switchis held operated. Through
plugging of the control panel, any code combination, or blank
codes, may be punched during this tape feed operation.

Start Read: When operated and restored tonormal, causes tape
reading to start. ’
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Stop Read: When operated causes tape reading to stop.

4, Indicating Lights

(a)

(b)

Power: This white light will glow whenever the power is turned
on.

Error: This red light will glow whenever a parity check error
occurs.

5. Tape unwind and rewind units are provided as standard equipment on the
Punched Tape Code Converter.

6. Checking Facilities

(a)

(b)

Parity check of tape punching is a standard feature. Through
patching of a terminal block either odd or even count parity
check may be selected. Parity check may also be disabled
through patching of the terminal block.

If through a mechanical failure an invalid code is punched, the
Code Converter will stop and the error light will glow. Operat-
ion of the Tape Feed switch will restore the machine to an oper-
ating condition.

The machine is also designed to check that an output code is
punched for every input code that is read,unless the input code
is one that has been specified as unassigned by control panel
wiring. The power must be turned off to reset this error con-
dition.




GENERAL DESCRIPTION OF PROGRAM PANEL

A fixed type control panel is provided inthe Code Converter to allow programming
of the unit for various input and output requirements. This panel cannot be remov-
ed from the machine for re-programming.

The control panel is divided into four sections, each having 208 patch points or
hubs, making a total of 832 hubs on the complete panel. Each of these hubs has a
double outlet.

The .co-ordinates A-Z (vertical) and 1~32 (horizontal) are used for reference pur-
poses in explaining the details of programming.

EXIT HUBS AND ENTRY HUBS

There are two types of hubs on the control panel, exits and entries. Exit hubs
emit impulses as codes are read inthe tape reader. Entry hubs accept these im-
pulses and cause the punching of output codes. The theory behind control panel
wiring is to connect the proper exit hubsto the proper entry hubs so that a given
input code system will produce specific output coding.



“LEAPFROG PLUGGING”

It will often be necessary to connect several exit hubs to a single entry hub. This
will be necessary whenever several input combinations are to cause the same
output result. Since each hub has a double outlet, “LEAPFROG” wiring may be
used to accomplish the result.

Example: If it is necessary to connect EXIT hubs A-1, B-1, and C-1 each to
ENTRY hub J-1, the following procedure would be followed.

A connection is made from an outlet of A~1 to an out-
let of B-1. The other outlet of B~1 is connected to an
B-1 outlet of C~1. This plugging, in effect, connects A-1,
B-1, and C-1 together. The remaining outlet of C~1 is
then connected to an outlet of J-1.
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CONTROL PANEL HUBS

I. CODE EXITS Al1-H32

The CODE EXITS emit impulses as input codes are read. There are 64 sets of
CODE EXITS representing the 64 code combinations which the converter will
recognize. (Note: The converter will recognize only channels 1-6 in the input
tape. Channel 7 is not sampled and if present in the input tape is considered re~
dundant. The 8th channel may be employed in the input tape on a limited basis
only. The 8th channel is not recognized inthe CODE EXITS section of the control
panel, but will be treated separately.)

For each of the 64 code combinations inthe CODE EXITS section, there are 4 sets
of hubs labeled EXIT 1, EXIT 2, EXIT 3 and CONTROL EXIT. Whenever a given
input code is read, a separate and isolated impulse will be emitted from each of
these four exits, EXITS 1, 2, and 3 will be used to cause punching of an output code
The CONTROL EXIT will be used to cause various control functions to occur, such
as shift to letters or figures in a five channel system.

II. CODE ENTRIES

In general, the CODE ENTRY hubs are impulsed from exit hubs to cause the
punching of output code combinations. There are 8 identical sets of CODE ENTRY
hubs on the control panel wiring and eliminate the need for long wires extending
across the panel board.



The first of these 8 sets of CODE ENTRIES can be found in that section which in-
cludes vertical columns 1, 2, 3, and 4 and horizontal columns I - P. This first set
should be used in conjunction with the 8 CODE EXITS directly above it (Blank, 1,
2, 3, 4, 5, 6, and 12),

In the same manner, the second set of CODE ENTRIES (vertical columns 5, 6, 7,
and 8; horizontal columns I -~ P) should be used in conjunction with the 8 CODE
EXITS directly above (13, 14, 15, 16, 23, 24, 25, and 26).

In light of the above, our discussion can be limited to one set of CODE ENTRIES
- = = Nlustration I, (1-4; I-P).

Assume that whenever a 12 combination is read in the input tape, we desire to
punch a 13457 combination in the output tape. The following wiring would be used.
A. EXIT 1 of the 12 code combination (H-1) would be connected to the
entry hub labeled 13 (N-1).
B. EXIT 2 (H-2) would be connected to the entry hub below it labeled 45
(K-2).
C. EXIT 3 (H-3) would be connected to the entry hub below it labeled 7
(J-3).
These three connections will cause the punching of 13457 combination in the output
tape.

EXIT 1

Note that in the same vertical column with CODE EXIT 1, there are eight CODE
ENTRY combinations (Blank, 1, 2, 3, 12, 13, 23, and 123).

Blank (I~1) should only be impulsed if the output code is to be a blank code (feed
hole only). If neitheral,2,or 3 bit is to be present in the output code desired in
a given case, there should be no connectionfrom EXIT 1 of the input code in ques-
tion. For any combination of bits 1, 2, or 3 in the output tape, CODE EXIT 1
should be wired directly to the exact combinationdesired in vertical column 1 of
the CODE ENTRY section.

EXIT 2

EXIT 2 is used to cause punching of bits 4 and 5. If neither a 4 or 5 bit is desired
in the output code, there should be nowiring from EXIT 2 of the code in question.
If, however, the 4 and/or the 5 bit is to be present, EXIT 2 of the input code should
be connected to the proper CODE ENTRY labeled 4, 5, or 45 (I-2, J-2, K-2).

EXIT 3

EXIT 3 is used to cause punching of bits 6 and 7 of the output code. The ENTRY
hubs 6, 7, and 67 will be used for the punching of these bits (I-3, J-3, K~ 3).
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ILLUSTRATION I




If the 8th bit is desired inthe output code, the entry hub labeled 8 (L.-3) should be
impulsed from a CODE EXIT hub. Normally the 8th bit will be punched as a single
code and will not be punched in conjunction with the other bits. It is possible, how-
ever, to impulse the 8th bit in conjunction with other code bits. In this case, any
one of the available CODE EXITS may be used to impulse the 8th bit entry.

If several CODE EXITS in the same vertical column are to impulse the same
CODE ENTRY hub, they should all be connected to this entry hub through the
“LEAPFROG” method previously described.

CONTROL EXIT

The impulses from the CONTROL EXIT are for the functional entry hubs (I-4

thru P-4, etc.) located directly below them.

A. NON-PUNCH (I-4)
Note that this hub also appears in I-8, I-12, I-16, 1-20, I-24, I-28 and
I-32. Keep in mind that while we are concerned with only column 4, these
hubs are duplicated in columns 8, 12, 16, 20, 24, 28 and 32.
The NON-PUNCH hub should be used whenever agiven input code is not
to cause punching of an output code. Each one of the 64 codes that the
Code Converter recognizes should be wired to punch an output code or to
the NON-PUNCH hub. If a given input code is wired to the NON-PUNCH
hub, it will be ignored in the conversion process. However, if a given
code combination is sensed which has neither been wired to punch an
output code nor to NON-PUNCH, the Code Converter will stop. If through
a machine malfunction, the Code Converter failstopunch an output code
when an assigned input code is read, the Converter will also stop. Be-
cause of this, the NON-PUNCH hub can serve as a check against non-
valid code combinations and also facilitates a valuable check against
certain malfunctions.

B, STOP (K-4, K-8, K-12, K-16, K-20, K~24, K-28 and K~32)
Whenever the STOP entry is impulsed from a CODE EXIT, the Converter
will stop. The input code selected as the stop code may also be wired to
punch an output code if desired. However, a stop code is not required at
the end of atape tobe read. The reading will stop automatically when the
end of the input tape is reached.

C. SHIFT TO LTRS (L-4, L-8, L-12, L-16, L-20, L.-24, L-28 and L-32)

The SHIFT TO LTRS function will only be employed in an application in-
volving five channel tape for input or output.

There is a pair of relays within the Code Converter designated as the
LETTERS MEMORY relay and the FIGURES MEMORY relay. These re-
lays control the punching of letters and figures codes in a system involv-
ing five channel output. They also control the distinction between a letters
code and a figures code in a system using five channel tape for input.
The exact use of these principles will be discussed later.



When the SHIFT TO LTRS hub is impulsed from a CONTROL EXIT, the
letters memory relay will be energized, unless it has been previously
energized, and the figures memory relay will be shut off. :

D. SHIFT TO FIGS (M-4, M-8, M-12, M-16, M~-20, M-24, M-28 and M-32)
Whenever the SHIFT TO FIGS hub is impulsed from a CONTROL EXIT,
the figures memory relay will be energized unless it has been previously
energized, and the letters memory will be shut off.

E. LETTERS PRECEDENCE (N-4,N-8,N-12,N-16, N-20, N-24, N-28 and N-32)
The LTRS PRECED hub when impulsed will:
(1) Punch a 12345 code into the output tape if the letters memory
relay is not already energized.
(2) Energize the letters memory relay and shut off the figures
memory relay.
The above functions will occur prior to the punching of the output code
that has been wired to punch from the input code in question.

¥. FIGURES PRECEDENCE (0-4, 0-8, 0-12, 0-16, 0-20, 0-24, 0-28 and 0-32)
The FIGS PRECED hub when impulsed will:
(1) Punch a 1245 code into the output tape if the figures memory
relay is not already energized.
(2) Energize the figures memory relay and shut off the letters
memory relay.
The above functions will occur prior to the punching of the output code
that has been wired to punch from the input code in question.

G. NO PRECEDENCE (P-4, P-8, P-12, P-16, P-20, P-24, P-28, and P-32)
If the application at hand does not involve the punching of five channel
tape, a jumper connection should be made betweenthe NO PRECED (P-8)
hub and the hub labeled ALL CODES (Q-8). This jumpering will indicate
to the machine that no precedence codes whatsoever will be punched into
the output tape. If this isthe case,neither the LTRS PRECED hub or the
TIGS PRECED hub will ever be pluggedinthe application in question.

However, for five channel output tape, the following procedure should be
used.

(1) If agiven input code, whenread, isto punch an output code which
is to be preceeded by a letters shift code, the CONTROL EXIT
for that input code must be wiredtoa LTRS PRECED hub.

(2) If agiveninput code, whenread, isto punch an output code which
is to be preceeded by a figures shift code, the CONTROL EXIT
for that input code must be wiredtoa FIGS PRECED hub.

(38) Certain input codes, when read, should punch output codes which
are common to both figures and letters shift. (Example: Five
channel carriage return, line feed, space). The input codes which
are to cause punching of these NO PRECEDENCE codes should
have their CONTROL EXITS wired to NO PRECED hubs.



When several input codes are assigned to one precedence function,
“LEAPFROG” wiring must be used.

The CONTROL EXITS of the Converter panel board must be employed to impulse
the following entry hubs: SHIFT TO LTRS, SHIFT TO FIGS, FIGS PRECEDENCE,
LTRS PRECEDENCE and NO PRECEDENCE, EXITS 1, 2, and 3 should never be
employed to impulse these entries.

The NON-PUNCH and STOP entries may be impulsed from any CODE EXIT.

L  INPUT (R-7), 5-CHANNEL (Q-6), 6-7 CHANNEL (Q-7) These three
hubs regulate the type of input that the Code Converter will accept.

If the INPUT (R-7) hub is jumpered tothe 6-7 CHANNEL (Q-7) hub, the Code Con-
verter will be conditioned to handle 6, 7, or 8 channel input tape. If the INPUT
(R-7) is jumpered to the 5-CHANNEL (Q-6) hub, the Converter is conditioned to
accept 5 channel input tape.

In a five channel system there are only 32 distinct code combinations possible
rather than 64 as inthe six and seven channel systems. Through the use of figures
and letters shift codes, however, the 32 possible combinations can have 2 mean-
ings each; thus giving the theoretical equivelant of 64 combinations. In practice,
however, only 58 possibilities are acknowledged since several codes are common
to both shifts (carriage return, space, etc.).

In the Code Converter the problem exists of obtaining two sets of CODE EXITS for
each ofthe 32 code combinations that canbe read. One of these sets of hubs should
emit pulses whenever the letters memory relayis energized and the other should
emit impulses whenever the figures memory relay is energized. In effect, then,
we need 8 hubs for each of the 32 codes that can be read. Four of these (EXIT 1, 2,
3, and CONTROL EXIT) are to emit during a letters condition and the other four
(EXIT 1, 2, 3 and CONTROL EXIT) to emit during a figures condition.

Since the 6th bit is never present in a five channel tape, this bit may be used to
accomplish the desired effect. The 6thbitisused to differentiate between a given
code read in a figures memory condition and the same code read in a letters
memory condition.

Example: If the 1 code is read inthe tape with the letters memory relay energized
a set of four separate impulses will be emitted from the CODE EXITS labeled “1?
(B-1, B-2, B-3 and B-4). If, onthe other hand, the 1 code is read in the tape with
the figures memory relay energized, impulses will be emitted from the hubs
labeled “16” (D-5, D-6, D-7, and D-8).

IV. SELECTORS: 8TH BIT (T-V, 1-8) There are 8 sets of three hubs each. The
individual hubs in each set are labeled “C” (common), and “N” (normal) and “T?”
(transferred).
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There is normally an internal connection between the common and the normal hubs
of each set. When the 8th bit is sensed in the reader, this connection is broken
and a new connection is made between the common and transferred hubs. This
transferred connection will be held only during the reader cycle in which the 8th
bit is sensed. The purpose of these 8TH BIT SELECTORS is to allow the recogn-
ition of punching in channel 8 as codes are sensed in the reader.

Assume, for example, that we desire to read a tape encoded according to the
Friden Systems Code and produce a 6 channel output tape. Assume, also, that when
the systems code for carriage return (8th bit alone) is sensed, we wish to punch
a 12356 code.

Whenever the systems carriage return code is read, the CODE EXITS labeled
“BI,ANK” will emit impulses. It must be remembered that the CODE EXITS sect-
ion of the control panel is concerned only with bits 1-6. Thus, if either a blank
code, carriage return code (8 alone) or the hyphen code (7 alone) is sensed, hubs
A-1, A-2, A-3, and A-4 will emit.

We need not be concerned with the BLANK code itself, since this is an invalid code
in the Friden Systems Code, which only includes odd parity codes. The only prob-
lem is to differentiate between the code for hyphen and the code for carriage re-
turn,

Tlustration 1 shows how this is accomplished: EXITS 1, 2, and 3 for the blank code
(A-1, A-2, and A-3) are connected (1,2, and 3) to the common hubs of three of the
8TH BIT SELECTORS (V-1, V-2, and V-3). The CONTROL EXIT for the blank code
(A-4) need not be wired to acommon hub, since no functions other than punching

are desired.

Once the above connections (1, 2, and 3) are made, the following conditions will
exist: Whenever the code for hyphen (7 alone) is read the normal hubs of the three
8TH BIT SELECTORS used will emit (U-1, U-2, and U-3). This is because there
is normally an internal connection between the common and normal hubs.

Whenever the code for carriage return (8 alone) is read, the transferred hubs
(T-1, T-2, and T-3) will emit. Reading the 8th bit will break the connection be-
tween the common and normal hubs and make a connection instead between the
common and transferred hubs.

The three transferred hubs are, therefore, wired (4, 5, and 6) to the proper CODE
ENTRY hubs to cause a 12356 code to be punched. Whenever the carriage return
code is read, these entry hubs will be impulsed and the 12356 code will be punched

In this example, the code for hyphen (7 alone) is to be ignored. It is necessary,
therefore, to impulse the NON-PUNCH entry hub whenever the hyphen is read. We
have, therefore, connected (7) one of the normal hubs (U-1) to the NON~PUNCH
hub (I~4). If an output code was desired from reading the hyphen, the three normal
hubs involved (U~1, U-2 and U-3) could be wired to CODE ENTRY hubs.



This example utilized three of the eight 8TH BIT SELECTORS. This leaves five
remaining for similar conversions. For this reason, we have previously stated
that only a limited number of codes containing punching in channel 8 will be recog-
nized by the Code 4 Converter.

V. TAPE FEED EXITS (Q-9, Q-10, @-11, Q-12) The four TAPE FEED EXIT
hubs will emit separate and isolated impulses whenever the tape feed switch is
operated. These exits should be wired to CODE ENTRY hubs in order to create
the TAPE FEED code desired in a given application.

Example: If the TAPE FEED code is to be a 1234567 code, the following
connections are made:

Q-9 to P-9 to punch 123
Q-10 to K-10  to punch 45
Q-11 to K-11 to punch 67

VI. TFIGS CODE PARITY EXIT (R-4) In a conversionapplication involving five
channel output, it is possible to create an artificial parity check to check the acc-
uracy of the Code Converters punching circuits and mechanisms.

This is accomplished by plugging the CODE ENTRIES on the control panel in such
a fashion that any five channel code thathas an even number of bits, has the sev-
enth bit added to it to make the number of bits come out odd. Thus:

12 becomes 127

Blank becomes 7
But:

123 remains 123

1 remains 1

If 11/16” width tape is used in the punch, the sex}enth hole will not be punched in
the tape and a standard five channel tape will be punched. Nevertheless, if through
malfunction a code bit is dropped or added, the machine will detect the error and
stop. This procedure is highly recommended,

The only problem caused by this procedure concerns the figures code. The figures
code is a 1245 code and therefore has an even number of bits. The seventh bit
must be added toitif the check system outlined above is to be used. Since the fig~-
ures code is automatically emitted from impulsing the FIGS PRECEDENCE hub, a
special method must be employed to addthe 7th bit to the figures code. The FIGS
CODE PARITY EXIT hub (R-4) provides for this method. If this hub is connected
to a code entry hub for the 7th bit alone (J-3), the figs code will become 12457 in-
stead of 1245.

11
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VII. SELECTORS: Bits 123 w-X, 1-8
SELECTORS: Bits 456 Y-X, 1-8

The SELECTORS for Bits 1, 2, 3 and 4, 5, 6 are 16 sets of exit hubs and entry
hubs. Normally these hubs are not internally connected. Whenever a code is
sensed in the Reader, two of the sixteen entry and exit combinations will be in-
ternally connected. One of the two that will be connected in this fashion will be
from the SELECTORS: Bits 1, 2, 3, and the other will be from the SELECTORS:
Bits 456,

For example, when the 156 code is read the entry and exit hubs labeled “1” W2,
X2 will be connected. In like fashion, the enfry and exit hubs labeled “56” Y7,
727 will also be connected.

Notice that hubs W1 and X1 are labeled “blank” as are hubs Y1 and Z1. Whenever
neither Bit 1, 2 or 3ispresentin a code “blank” hubs W1 and X1 will be connect-
ed. By the same token when neither Bits 4, 5, or 6 are present in a code being
sensed, blank hubs Y1 and Z1 will be internally joined.

VII. POWER SOURCE (S2, S3, S4, S5)

This set of hubs emits a signal whenever any code is read. Its purpose is to
enable the programmer to run power through the 1, 2, 3 and 4, 5, 6 SELECTORS
to cause certain output functions to occur when given code combinations are read.



ALTERING THE CHANNEL NUMBERING SYSTEM

Instructions for altering the channel numbering system in the Tape Reader:

I. The Reader normally is plugged with channel numbering as follows:

87654 321

to obtain this sequence, points on terminal block ‘‘B’’ should be patched
as follows:

From To From To From To
Bl - Bil B8 -~ BI18 B27 - B37
B2 - Bi12 B21 - B3l B28 - B38
B3 - B13 B22 - B32 B41 - B51
B4 - Bl4 B23 - B33 B61 - B71
B5 - BI15 B24 - B34 B44 - B54
B6 - BI16 B25 - B35 B64 - B74
B7 - BI1T7 B26 - B36

II. For certain input applications (5 channel, 6 channel Teletypesetter, etc.) the
following sequence is needed:

8'7612 345

To achieve this numbering, remove all standard straps listed above and wire
block B as follows:

From To From To From To
Bl - B3l B8 -~ B38 B17 - B27
B2 -~ B32 Bl1l - B21 B18 -~ B28
B3 - B33 B12 -~ B22 B4l - B71
B4 - B34 B13 - B23 B51 - B61
B5 - B35 Bl14 - B24 ' B44 - BT4
B6 - B36 B15 - B25 B54 - B64

B7 - B37 B16 - B26
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Instructions for altering the channel numbering system in the Tape Punch:

I. To achieve standard systems channel sequence, terminal block ‘‘D’’ should
be wired as follows:

From To From To
D1 - D11 D5 - D15
D2 -~ D12 D6 - Di6
D3 - D13 D7 - D17
‘D4 -~ D14 D8 -~ D18

II. To achieve the alternate sequence characteristic of the 5 channel or Tele-
typesetter code, wire terminal block D as follows:

From To From To

D1 - D15 D5 - D11
D2 -~ D14 D6 -~ D16
D3 - D13 D7 - D17
D4 - D12 D8 - D18

Parity Check Options:

The Code Converter may be modified through patching terminal
block D for various parity check options:

1) Odd Count Parity Check:
jumper D9 to D19

2) Even Count Parity Check:
jumper D10 to D19

3) To Disable Parity Check:
remove straps from D9, D10, D19

It should be pointed out that parity check will only detect mal-
functions of the Code Converter’s punching mechanisms and circuits. If an
invalid code, which violates parity check, is present in the input tape, the parity
check will not detect the fact, and the code will probably be mistranslated.

- Operation of the Tape Feed switch will restore the Code Converter
to a normal operating condition upon detection of a parity error.
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EIGHT CHANNEL CODE CONVERTED TO FIVE CHANNEL CODE

In this sample program, an 8 channel code produced on a standard FRIDEN SPS
FLEXOWRITER will be converted to a 5 channel code for use in Teletype equip-
ment. The specification sheets on page 17 outlines the conversion requirements.

A,

Note that in the column labeled “OUTPUT TAPE?”, both the Upper Case
(figs) and the Lower Case (ltrs) columns are used. When a symbol or
function appears in the Upper Case (figs) column, it signifies that this
code, when punched, should be preceeded by a figures code (1245), unless
the last precedence code punched into the tape was a figures code.

In like manner, when a symbol or function appears in the Lower Case
(lfrs) column, it signifies that this code, when punched, should be pre-
ceeded by aletters code (12345), unless the last precedence code punched
into the tape was a letters code.

A few of the codes (Example: Space Code) appear in both columns.
These codes are common to both shifts and never will require prec-
edence codes.

The punching of figures and letters codes in the output tape is normally
an automatic function of the Code Converter. Codes are not normally re-
quired in the 8 channel input tape to trigger the punching of these shift
codes. The only exception tothis would be instances where it is desirous
to punch shift codes in a place where they are not required by the logic
of the coding itself,

For Example: Assume the output tape is to read in a given

place:

Ltrs, B, figs, tab, figs, figs

The first figs code would be automatically punched by the Code Convert-

er. The second and third figsl codes wouldnot be automatically punched,
however, since this tape has already been put in a figs condition by the
first figs code. In this case, then, it would be necessary to put two codes
in the 8 channeltape to trigger the punching of these extra figures codes.
The code chart (illustration II) shows thatthe 8 channel Data Select code
has been selected to cause punching of such artificial figs codes. (To
avoid confusion, we will term the shift codes which must be triggered by
codes in the input tape as artificial shift codes, to distinguish them from
natural shift codes automatically punched by the Code Converter.) Note
also that the 8 channel tape feed code (1234567) has been selected to
cause punching of artificial ltrs codes. Such artificial shift codes are
often required in a five channel tape for buffering purposes.
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COMMERCIAL CONTROLS CORPORATION

SPECIFICATIONS for PUNCHED TAPE CODE CONVERTER SERIAL NO
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The code chart (ill. IT) also shows that the 8 channel carriage return code
is to cause punching of the five channel line feed code (2) and that the 8
channel PI4 code (13456) is to cause punching of the five channel carriage
return code (4). By using this system of code assignments, the 8 channel
sequence: “P14, CR, CR, CR” will cause punching of the five channel se-
quence: “CR, LF, LF, LF.” This will give compatability with Teletype
standard coding practice.

Five channel communications code uses a different system for channel
numbering than the 8 channel code. The five channel tape is numbered
starting from the guide edge of the tape, “54321”, whereas the 8 channel
tape channels are numbered “12345678”, It will be necessary to alter cir-
cuits within the converter sothat the channel numbering in the punch cor-
responds to five channel practice.

The machine is modified, by patching a terminal block, for odd count par-
ity check. It will be recalled that in the case of five channel output the
parity check will be an artificial check. Channel seven is selected as the
redundant channel and the seventh bit is added to all output codes which
otherwise have anevennumber ofbits. Since the tape in the punch is only
11/16” wide, the seventh punch pin will never perforate the tape.

For the control panel wiring-of this application, refer to the first gate
fold page in the rear of this manual.

R~7 (INPUT hub) is jumpered to Q-7 (6, 7 CHANNEL). This conditions
the Code Converter to accept the Friden Systems Code as input.

R-4 (FIGS CODE PARITY EXIT) is jumpered to J3 (CODE ENTRY 7).
This will alter the automatic figs code punching from 1245 to 12457. This
is necessary to achieve compatability with the odd count parity system.

Those 8 channel codes which have no five channel assignment have their
control exits wired tothe NON PUNCH hubs. Example: the 8 channel PI 2
code (247) is wired as unassigned by connecting the CONTROL EXIT of
the 24 code (F8) to the NON PUNCH hub below it I-8. Again, it must be
remembered that Channel 7 is not recognized inthe CODE EXITS section
of the panel board. Thus the exits for the 24 code (F-5, F-6, F-7, F=-8)
are used for the 247 code. The 24 code, itself, will not be encountered in
the input tape, as it is an invalid code.

Those 8 channel codes which are topuncha five channel output code are
handled in the following fashion:

(1) CODE EXITS 1 and 2 are wired tothe proper code entries
to cause punching of the desired output code bits. Where
several code exits are to impulse the same code entry hub,
“LEAPFROG” wiring is employed.
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. Example: The 8 channel code for the numeral 1 (1) is to punch
a 1235 code. CODE EXIT 1 for this code (B1) is, therefore,
wired to the “123” code entry (P1). CODE EXIT 2 for this code
(B2) is wired to the code entry for “5” (J2). In this case, how-
ever, a “LEAPFROG” circuit (B2 to C2to G2 to H2 to J2) must
be employed, since several CODE EXITS are to impulse the
CODE ENTRY (J2).

(2) CODE EXIT 3 is only employed for adding the 7th bit to those
five channel codes which otherwise would have aneven number
of bits. Therefore, CODE EXIT 3 for all codes with an even
number ofbits is wired through a “LEAPFROG? circuit to CODE
ENTRY 7” below it (B3 to D3to E3 to H3 to J3). Therefore, the
assignment for the 1235 code really becomes 12357.

(3) The CONTROL EXIT of each input code mustbe wired to one of
the following hubs: SHIFT to LTRS, SHIFT to FIGS, LTRS PRE~
CEDENCE, FIGS PRECEDENCE, or NO PRECEDENCE.

. Only the code that has been assigned to cause punching of artificial let-

ters codes should be wired to SHIFT to LTRS. Since the tape feed code
in the 8 channel tape (1234567) has been assigned to this function, the
CONTROL EXIT for the 123456 code, (H32), is wired to SHIFT to LET-
TERS. Notice that exits 1 and 2 of this code are wired to punch a 12345
code.

Whenever the tape feed code is sensed in the input tape, therefore, the
letters memory relay will be energized (if it is not already energized)
and a 12345 code will be punched intothe output tape. With this method it
will be possible to interject artificial letters shift codes into the output
tape as often as desired.

By the same token, the 8 channel code that has been selected to cause
punching of artificial figs codes has its CONTROL EXIT wired to the
SHIFT to FIGS hub. In this case, the Data Select Code (12345) was select~
ed. For this reason the CONTROL EXIT of the 12345 code (B32) is wired
to the SHIFT to FIGS hub below it (M32). Notice also that code exits 1, 2
and 3 are wired to cause punching of a 12457 code whenever the data sel-
ect code is read. The 7is added to the normal figs code (1245) for parity
check purposes.

In a Code Converter application involving five channel output the SHIFT
to LTRS and SHIFT to FIGS hubs will never be impulsed except in the
case of the two codes mentioned above that are to cause punching of art-
ificial figs and ltrs codes in the output tape.



The FIGS PRECEDENCE hubs will be impulsed by the CONTROL EXIT
of all codes in the input tape which are to punch codes in the output tape.
assigned to figures shift. Example:

The 1” code in the inputtape is assigned to punch figs 1235 into
the output tape. As aresult, the CONTROL EXIT for the 1” code
(B4) is wired through a “LEAPFROG” circuittothe FIGS PRE~
CEDENCE hub. (B4 to C4 to D4 to E4 to G4 to M4).

The result of impulsing the FIGS PRECEDENCE hubwill be re-
called. Whenever the 1 code is read in the tape the figs memory
relay will be energized if it hasnot been already energized and
the letters memory relay will be shut off. Furthermore, if the
figs memory relay was not previously energized a figs code
(12457) will be punched into the output tape. Finally, the 1235
code to which the 1 code istobe converted, will punch.

The LTRS PRECEDENCE hubs will be impulsed by the CONTROL EXITS
of all codes in the input tape assigned to punch codes in the letters shift.

Example:

The 137 code inthe inputtape is assigned to punch a ltrs 34 code into the
output tape. As a result, the CONTROL EXIT for the 13 code is wired
through a “LEAPFROG” circuit to the LTRS PRECEDENCE hub (A8 to
B8 to C8 to D8 to E8 to G8 to H8 to N8.)

The result of impulsing the LTRS PRECEDENCE hub will be recalled.
Whenever the code 137 is readinthe tape, the letters memory relay will
be energized if ithadnot been already energized and the figures memory
relay will be shut off. Furthermore, ifthe letters memory relay was not
previously energized, a letters code (12345) will be punched into the out-
put tape. Finally, the 34 code, to which the 137 code is to be converted,
will punch.

The NO PRECEDENCE hubs will be impulsed by the CONTROL EXIT of
all codes in the input tape assigned to punch codes common to both the

letters and figures shift. (The five channel space code, carriage return,

line feed and stop code are such codes.) Example:

The 8 channel space code is a “5” code. It is to be converted to

the five channel “3” code., CONTROL EXIT ¥4 for the “5” code

is wired, therefore to the NO PRECEDENCE hub below it (P4)
Whenever the space code is read, therefore, the memory relays
will not be effected and NO PRECEDENCE code will punch,
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Once again the code exits for the blank code are wired to the common
hubs of 8TH BIT SELECTORS in order todifferentiate between a hyphen
and a carriage return in the input tape. (Al to V1, A3 to V3, A4 to V4.)

The normal hubs of the 8th bit contacts are wired to the necessary code
entries to cause punching of the hyphen code, Figs 12 and the transferred
hubs are wired to the necessary code entries to cause punching of the
five channel line feed code (2). Observe thatthe hyphen code is wired to
FIGS PRECEDENCE (U4 to O4) andthat the line feed code is wired to NO
PRECEDENCE (T4 to P4).

The Tape feed operation onthe Code Converter should punch a 12345 code
in the output tape. The TAPE FEED EXITS are wired to the correct code
entries: Q1 to P1 and Q2 to K2.



ILLUSTRATED WIRING
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Five Channel Code Converted to 8 Channel Systems Code

This application sample illustrates a case where afive channel tape prepared on
a Teletype is converted to an 8 channel tape for use in a systems Flexowriter.

(A)

(B)

The specification sheets onpage 25 outlines the conversion requirements
for this application.

Note that in the column labeled ‘INPUT TAPE’’, both the Upper Case
(figs) and the Lower Case (ltrs) columns are used. Figs indicates
the figures shift assignment of a particular code and Ltrs indicates the
letters shift assignment. Notice, furthermore, that those codes which are
shown as being assigned to figures shift allhave the 6th bit included and
enclosed in parenthesis. It will be recalled that the Code Converter, when
reading five channel tape, will emit impulses from a different set of code
exits when a specific code combination is read in the figures shift than
when that code combination is read in the letters shift. Example:

When the 12 code combination is sensed in the letters shift,
CODE EXITS H1, H2, H3 and H4 (labeled 12) will emit impulses
On the other hand, when the same code combination is sensed
in the figures shift, the exit hubs labeled 126 (B13, B14, B15 and
B16) will emit.

For this reason, the 6th bit on the code chart and on the code
exits section of the control panel charts can be looked upon as
meaning figures shift; whereas the absence of the 6th bit can be
looked upon as meaning letters shift.

The above means that each of the 32 combinations possible in the five
channel code will have two sets of code exits on the panel board, one to
emit during a letters shift condition (no 6thbit), the other to emit during
a figures shift condition(6th bit). This creates a small problem concern-
ing those few five channel codes which are common to both shifts: carr-
iage return (4), line feed (2), space (3), stop (blank), letters code (12345)
and figures code (1245). These 6 code combinations have the same mean~-
ing in a five channel system whether they are read in the figures or lett-
ers shift. Thus, a letters code (12345) when read in the figures shift
means “shift toletters” and whenread in the letters shift means “remain
in letters”.

The logic of the Code Converter is such, however, that even these 6 codes
which are common to both shifts, will have two sets of codes exits, one
of which will emit when the Converter is in letters shift and the other to
emit when the unit is in figures shift.
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Example: The letters code (12345) will cause the CODE EXIT
hubs labeled 12345, (B29, B30, B31, B32), to emit impulses
if it is sensed when the Converter is already in the letters con-
dition. If the letters code is sensed with the Converter in the
figures condition, the code exits labeled 123456, (H29, H30, H31,
H32), will emit impulses.

In the case of these codes, which are common to both shifts, it
will be necessary to wire both the hubs which emit during letters
shift and the hubs which emit during figures shift to identical
code entryhubs, so that the same output result will occur in both
instances.

Observe that the five channel carriage return code is unassigned in the
8 channel output tape and that the five channel line feed code is assigned
to punch a carriage return code into the output tape. Thus the five channel
combination “CAR RET, LF, LF, LF”, will give the combination CAR-
RET, CAR RET, CAR RET in the output tape.

Since the channel numbering system for the five channel code differs
from the channel numbering system for 8 channel tape, it will be necess~
ary to alter circuits within the Code Converter so that the numbering
system in the reader complies with 5 channel practice. This rewiring is
accomplished in a terminal block within the machine. Page 13 gives
the wiring instructions.

The second gate fold page in the rear of this manual shows the control
panel wiring for this application. The following show be noted:

The INPUT hub (R7) is wired to the “5 CHANNEL?” (Q6). This will con-
dition the Code Converter to read five channel tape. The basic result of
this connection is that the 6th bitinthe CODE EXITS section of the panel
board no longer indicates a punch in channel six, but rather indicates
“figs shift”.

Once more, the machine is patched, through a terminal block to check
odd parity, characteristic of the 8 channel systems code.

ALL CODES (Q8) is wired to NO PRECEDENCE (P8). This indicates to
the Code Converter that there are to be no precedence codes punched
into the output tape. It should be remembered that the PRECEDENCE
hubs refer to the punching of precedence codes and have no effect on the
reading of precedence codes.

The wiring of the exits for the letters shift code and the figures shift code
should be noted: '
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The letters shift code (12345) has two sets of code exits. One set labeled ‘12345’
will emit whenever the letters shift code is sensed with the Converter already
in letters shift (B29, B30, B31, B32). The other set, labeled ‘‘123456’’ will emit
impulses whenever the Converter reads the letters code while in figs shift (H29,
H 30, H31, H32). In like fashion, there are two sets of exits for the Figures Shift
code, one labeled ¢‘1245’’ (F21, F22, F23, F24) the other is labeled ‘‘12456°’,
(E29, E30, E31, E32),

Neither of the shift codes is to cause punching when read. It is necessary to wire
all four sets of exits, therefore, tothe NON PUNCH hubs. It must be remembered
that any code which is not to punch an output code must be wired to NON PUNCH.
If it is not, the Code Converter will stop when the code is read. In the case of
the shift code combinations CODE EXIT 3 has been wired in each case to the
NON PUNCH hub (B31, E31, H31, and F23). EXIT 3 is used because EXIT 4,
CONTROL EXIT, will be used for another purpose.

Although the shift codes are not to punch output codes, they will be used in the
input tape to energize and shut off the figs and letters memory relays. For this
reason the CONTROL EXIT of the 123456 exit set is wired to the SHIFT to LTRS
hub (H32 to 1L.32). The CONTROL EXIT of the 1245 combination is wired to SHIFT
to FIGS (F24 to M24). Notice that it is necessary to wire only two of the four sets
of CODE EXITS for the shift codes to the SHIFT entries. The exits labeled
412345’ and ‘“12456’’ are not so wired. The reason is that these are the exits
for the letters code sensed withthe Code Converter already in a letters condition
and for the figures code sensed with the Converter already in a figures condition.
Under these conditions there is no reason to impulse SHIFT entries, since the
Converter is already in the proper shift.

In short, the shift codes when read act in the following manner:

(@8] They punch no output code.

(2) When the letters code is sensed, with the Code Converter in
the figures shift, it will cause the letters memory relay to be
energized and the figures memory relay to be shut off.

(3) When the figures code is sensed with the Converter in the
letters shift, the figures memory relay will be energized and
the letters memory relay will be shut off.

It must be remembered that the condition of these shift memory relays will
determine whether a code read emits from its normal exit hubs (absence of the
6th bit) or from the figures exit hubs (presence of 6th bit).

) The actual wiring of the conversion is quite straightforward. Those
CODE EXITS which are not to punch output codes are wired to the
NON PUNCH hubs. Those CODE EXITS which are to punch output
codes are wired to the proper code entries in the conventional manner.
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The wiring of the five channel line feed code (2) should be noted. Like
all codes, this has two sets ofexits, a letters exit, labeled ‘2’ (C1, C2,
C3, C4) and a figures exit labeled ‘26’ (H5, H6, H7, H8). Since the
line feed code is common to both shifts, both sets of exits are wired
identically. Since the line feed code is to cause punching of the 8 channel
carriage return code (8), exit hub 3 in both cases is wired to the code

entry hub labeled 8 (C3 to L3 and H7 to L7). Thus, whenever the line

feed (2) code is sensed, a carriage reutrn (8) will be punched.
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OPTIONAL FEATURES
AUTOMATIC LINE FEED

The automatic line feed feature is intended for applications of the Code Converter
which involve a conversion to 5-channel Teletype coding. Through the use of this
feature it is possible to generate a Teletype carriage return code (4) followed by
a line feed code (2) whenever a carraige return code is sensed in the input tape.
Furthermore, in the event that several consecutive carriage return codes are
sensed inthe input tape, only the first of the series will cause this carriage return
line-feed combination to be generated in the output tape. Succeeding carriage re-
turn codes inthe input tape will cause single line feed codes to be punched into the
output tape, thus conforming to standard Teletype practice.

e.g.: Input Tape

0
0
0
O

Output Tape !

O
=

nr
me

The attached control panel chart illustrates the wiring for this feature. In the
illustration the 12 code combination inthe input tape is to be considered the carr-
iage return code. Note that Code Exit 1 for the 12 combination (H1) is wired to the
Code Entry labeled “2” (K1). Thus, whenever a 12 code is sensed in the input tape,
a 2 code (line-feed) will be punched into the output tape. Notice, furthermore, that
the CONTROL EXIT hub for the 12 combination (H4) is wired to the entry hub
labeled “AUTO L.F.” (J-4) . The impulsing of this AUTO LINE FEED hub will
cause a 4 code (carriage-return) to be punched into the output tape prior to the
punching of the 2 code (line-feed), If, however, there are several combinations
in a series in the input tape, the 4 code will be automatically generated before
the first one only.

The AUTO LINE FEED hub appears not only at J4 but also at J8, J12, J16, J20,
J-24, J-28 and J32. This is done merely for convenience as it eliminates the need
for lengthy wires stretching across the control panel.

It should be noted, furthermore, that although the application involves the punching
of 5-channel tape, it is necessary nottoimpulse the NO PRECEDENCE hub when
punching the carriage return, line feed combination, as might be expected.
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an output code. Ifit were requiredthatthe Skip Restore code punch an output code
the CODE EXITS (G13, 14, 15) would be wired to the proper CODE ENTRIES in the
standard fashion and the CONTROL EXIT (G16) would be wired to the proper func-
tional entry (FIGS PRECEDENCE, LTRS PRECEDENCE, or NO-PRECEDENCE),
Of course, if jumper connection P8-Q8 were made ( ALL CODES - NO PRECED-
ENCE), it wouldnot be necessary towire the control exit to a functional entry hub.

In the case of the Tape Skip code (3456), it was not necessary to wire the CON-
TROL EXIT (A32) to a NON-PUNCH hub. Since the Tape Skip code can never
cause punching of an output code this is accomplished by internal wiring.
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INTERMESSAGE GAP GENERATOR

This feature is intended for applications of the Code Converter which involve a
conversion to the RCA 501 code. The required format for tapes that are to be in-
put to the 501 Computer is such that there must be gaps of from 7 to 10 blank
codes (feed hole only) at specific-locations in the tape.

The Intermessage Gap Generator allows individual codes in the input tape to trig-
ger the punching of from 7 to 10 blank codes. The input code that causes the gap
to be generated may or may not itselfbe converted to an output code prior to the
punching of the gap, depending on the requirements of the application. In order for
the gap to be generated, an entryhublabeled “GAP ENT. ”must be impulsed from
the CONTROL EXIT of the input code combination selected. The GAP ENTRY hub
is found at 03, 07, 011, O15, 019, 023, 027, and O 31. The following example
illustrates the control panel wiring:

In this example a 26 code in the input tape is to be converted to a 134567 code
followed by the Intermessage Gap. The CODE EXITS for the 26 code (H5, H6, H7,)
are wired to the proper code entries to cause punching of the 134567 code in the
standard fashion, The CONTROL EXIT for the 26 code (H8) is wired to the GAP
ENTRY hub below it (07). This is all that is required for the desired effect to
occur.,

There is an additional hub in position P3 labeled “GAP EXIT”. The purpose of
this hub is to make it possible to impulse the NON-PUNCH hub if the code in the
input tape that triggers the gap generation is not to cause punching of an output

"~ code.

If such is to be the case the normal CODE EXITS for this input code would be left
unwired, and the GAP EXIT hub (P-3) would be wired to NON~-PUNCH (14). Of
course, the CONTROL EXIT for the input code would still be wired to a GAP EN-
TRY hub.

It is assumed that whenever the Intermessage Gap feature is employed, since the
output code will be the seven channel RCA code, the jumper P8-Q8 (ALL CODES-
NO PRECEDENCE) will have been made. As aresult there will be no need to im~
pulse the NO PRECEDENCE hub if the input code that triggers gap generation is
to punch an output code. In theory, if the P8-Q8 jumper were not made, it would
then be necessary to impulse the NO-PRECEDENCE hub. In this theoretical in-
stance, the GAP EXIT hub (P-3) could be wired to the NO PRECEDENCE hub (P4).
(See Operating Specifications, pages 8-9).

It is possible tohave several different input codes trigger gap generation provided
the following limitation is observed. The codes that trigger gap generation must
either all punch output codes or not punch output codes. It is not possible to have
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some cause punching of output codes and othersnot. For this reason, there is only
one GAP EXIT hub on the control panel, whereas there are eight GAP ENTRY
hubs. This one GAP EXIT hub serves all codes that trigger gap generation.
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SPECIAL SELECTORS

It is possible to equip the Code Converter with from one to three Special Select-
ors. These are designated as Special Selector 1, 2, and 3. Their purpose is to
make it possible for specific codes in an input tape to selectively cause one of two
alternate output results depending on their location inthe tape. Inasmuch as Spec-
ial Selector 1 functions somewhat differently from Selectors 2 and 3, we will dis-
cuss Selector 1 separately from the others,

Special Selector 1 canbe found on the control panel in the section defined by vert-
ical columns 13-16 and horizontal columns Q-T. The following control hubs are

utilized.

1)

()

3

PICK ENTRY (Q13)

This hub is impulsed from one of the 64 CONTROL EXITS in the CODE
EXITS section of the Control Panel. Once the PICK ENTRY hub has been
impulsed, the selector is said to be inan energized condition. The input
code that is used to pick, or energize, the selector may also be wired to
punch an output code. This is accomplished by wiring CODE EXITS 1, 2,
and 3 of the code selected to the proper CODE ENTRIES,

PICK EXIT (Q14)

The PICK EXIT hub makes it possible to impulse one of the functional
entry hubs when the input code that picks the selector is sensed. Normal-
ly these functional entries would be impulsed from the CONTROL EXIT for
that input code. Since the CONTROL EXIT, inthis case, has been used to
impulse the PICK ENTRY hub, an alternate hub, PICK EXIT, has been
provided for this purpose.

The PICK EXIT hub could be wiredtothe NON-PUNCH, FIGS PRECED-
ENCE, LTRS-PRECEDENCE, SHIFT-TO-~LTRS, or SHIFT-TO-FIGS,
depending on the nature of the input code. If the input code that picks the
selector is not to cause punching of an output code, the PICK EXIT hub
must be wired to the NON-PUNCH hub. If, on the other hand, the code
that picks the selector is to punch an output code and the jumper connect-
ion P8-Q8 (ALL CODES-NO-PRECEDENCE) has been made, PICK EXIT
may be left unwired,

DROP ENTRY (Q15)

This hub is impulsed from one of the 64 Control Exits in the Code Exits
section of the Control Panel in exactly the same way that the PICK ENTRY
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(4)

®)

hub is impulsed. When the DROP ENTRY hub is impulsed, the selector
will become de-energized if it had previously been energized. Thus, it
can be concluded that Special Selector 1 hastwo possible states, an ener-
gized and a de-energized state. If the PICK ENTRY hub is impulsed, the
selector will be energized, and it will remain energized until the DROP
ENTRY hub is impulsed.

DROP EXIT (Q16)

The DROP EXIT hub serves the same purpose in relation to the DROP
ENTRY hub that the PICK EXIT hub serves in relation to the PICK EN~
TRY hub. It is used to impulse one of the functional entry hubs when the
code that “drops” the selector is read. If this code is not to punch an out-
put code, DROP EXIT must be wired to NON-PUNCH.

If the code is to punch an output code and jumper connection P8-Q8 (ALL
CODES-NO-PRECEDENCE) has been made, DROP EXIT should be left
unwired. If jumper connection P8-Q8 has not been made, the DROP EXIT
must then be wiredtoeither FIGS-PRECEDENCE, LTRS-PRECEDENCE
NO PRECEDENCE, SHIFT-TO-FIGS, or SHIFT~-TO-LTRS.

SWITCHING HUBS

In the section of the control panel defined by vertical columns 14-16 and
horizontal columns R-T, there are three sets of hubs called switching
hubs. Each set has three hubs labeled “C” (common), “N” (normal) and
“T” (transferred). When the selector is de-energized, there is an intern-
al connection between each COMMON hub and the NORMAL hub immed-
iately above it. When the selector becomes energized, these connections
are broken, and a new connection is established between the COMMON
hubs and their associated TRANSFERRED hubs.

The COMMON hubs should be considered entry hubs and are to be con-
nected through control panel wirestoexithubs in the CODE EXITS sect~
ion of the control panel.

The NORMAL and TRANSFERRED hubs should be considered exit hubs
and are to be connected to entry hubs in the CODE ENTRIES section of
the control panel. The wiring shown on the attached control panel diagram
illustrates how the above principles might be applied.



Notice that the CONTROL EXIT for the 145 code (F16) is wired to the
PICK ENTRY hub (Q13). Thus, whenever a 145 code is sensed in the
input tape, Special Selector 1 will be energized. Notice also that the
CONTROL EXIT for the 156 code (H16) is wired to the DROP ENTRY
hub (Q15). Thus, a 156 code will de~energize the selector. Notice, fur~
thermore, that the PICK EXIT and DROP EXIT hub is also connected to
a NON-PUNCH hub (Q16-I16). Thus, neither the code that “picks” the
selector nor the code that “drops” the selector is to punch output codes.

You will observe that the three CODE EXITS for the 124 code are wired
to the three COMMON hubs of Special Selector (H9-T16 H10-T15, H11~
T16). The NORMAL hubs of Special Selector 1 are connected to the pro-
per CODE ENTRIES to cause punching of a257 code (S14-K13, S15-J14,
S16-J15). The TRANSFERRED hubs of Special Selector 1 are connected
to the proper CODE ENTRIES to cause punchingof a 146 code (R14-J13,
R15-114, R16-I15). Thus, a 124 code in the input tape will punch either
a 257 code or a 146 code in the output tape depending on whether or not
Special Selector 1 is energized at the time the code is read.

Special Selectors 2 and 3 can be found in that section of the control panel defined
by horizontal columns Q-T and vertical columns 17-32.

Notice that each has PICK ENTRY, PICK EXIT, DROP ENTRY, and DROP EXIT
hubs. These function in exactly the same manner as the corresponding hubs on
Special Selector 1. Notice, however, that Special Selector 2 and 3 each have five
sets of switching hubs rather than three as was true of Special Selector 1.

Special Selectors 2 and 3 can beusedin two different manners. They can be used
as independent selectors with their own “pick” and “drop” codes or they can be
used as extentions of Special Selector 1.

In the case of Special Selector 2, for example, there is a set of three jumper con-
nections labeled “INDEPENDENT SELECTOR?” (Q17-R17, Q18-R18, Q19-R19). If
these connections are made as indicated, Special Selector 2 becomes an independ-
ent selector and is to be energized and de-energized from its own “pick” and
“drop” codes or they can be used as extentions of Special Selector 1.

In the case of Special Selector 2, for example, there is a set of three jumper con-
nections labeled “INDEPENDENT SELECTOR?” (Q17-R17, Q18-R-18, Q19~R19).
If these connections are made as indicated, Special Selector 2 becomes an indep-
endent selector and is to be energized and de-energized from its own “pick” and
“drop” codes. If such be the case, only switching hubs 3, 4, and 5 may ever be
used for code switching. Switching hubs 1 and 2 are marked with diagonal lines
on the control panel layout chart to indicate that they may not be employed if the
selector is wired for independent operation.
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There is another jumper connection labeled “ADD TO SEL 1” associated with
Special Selector 2(T19-S19). If this connection is made as indicated, the PICK and
DROP hubs associated with the selector are not usable and the selector will be
energized and de-energized by the same codes that “pick” and “drop” Special Se-
lector 1. In other words, Special Selector 2 becomes an extention of Special Sel-
ectorl. '

If such be the case, all five of the switching hubs associated with the selector be-
come usable, Furthermore, if both Special Selector 2 and 3 are added to Selector
1, the selector has 13 usable switchinghubs. This will allow the switching of sev-
eral codes through the selector. The attached control panel diagram illustrates
the use of Special Selector 2 as an addition to Selector 1 and shows the use of
Special Selector 3 as an independent selector.

In the case of Special Selector 2, notice that jumper connection S19-T19 is made
(ADD TO SEL 1). Thus, since Selector 1is energized by a 16 code and de-energ-
ized by a 156 code, Special Selector 2 will be energized and de-energized in sim-
ilar fashion. Notice, furthermore, thatthe CODE EXITS for the 1256 code (H21, 22
and 23) are connected to the COMMON hubs of Special Selector 2. The NORMAL
hubs of the Selector are connected tothe proper CODE ENTRIES to cause punching
of a 234567 code and the TRANSFERRED hubsare connected to the CODE ENTR-
IES that cause punching of a 256 code. Thus, whenever a 1256 code is read in the
input tape, it will cause punching of a 234567 code if Selector 1 is de-energized.
If it is energized, a 256 code will be punched. Although switching hubs 4 and 5
were not employed in this illustration, they couldhave been if the application re-
quired.

Special Selector 3 in the attached control panel diagram is wired for independent
operation. Observe that jumper connections R25-Q25, R26-Q26, R-27-Q-27 (IN-
DEPENDENT OPERATION) have been made. Notice that the 2346 code in the input
tape is to energize the selector. The CONTROL EXIT for this code (F28) is wired
to the PICK ENTRY (Q29). The PICK EXIT (Q30) is wired to a NON-PUNCH hub
(132). Thus, the “pick” code (2346 is not to cause punching of an output code.

The CONTROL EXIT for the 12456 code (E32) is connected to the DROP ENTRY
hub of Special Selector 3 (Q31). Observe that CODE EXITS 1 and 3 of the 12456
code (E29, E31) are wired to CODE ENTRIES L.29 and K31 to cause punching of a
367 code. The DROP EXIT (Q32) is left unwired since jumper connection P32-Q32
(ALL CODES~NO PRECEDENCE) has been made.

Thus, Special Selector 3 will be energized whenever a 2346 code is read. The 2346
code will not cause punching of an output code. The Selector will be de-energized
by a 12456 code which will also cause punching of a 367 code.
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Notice that CODE EXITS 1 and 2 and the CONTROL EXIT of the 2456 code (H25,
26, 28) are connected to COMMON hubs 3, 4, 5 of Special Selector 3. Switching
hubs 1 and 2 cannot be employed, since the selector is wired for independent
operation. NORMAL hub 5 (S32) is wired to a NON-PUNCH hub (I-32) whereas
NORMAL hubs 3 and 4 are leftunwired. This indicates that the 2456 will not cause
punching of an output code when it is read with the selector in a de-energized
state

The TRANSFERRED hubs of Special Selector 3 are wired to CODE ENTRY hubs
to cause punching of a 12345 code. Thus, if a 2456 code is read with the selector
in an energized state, a 12345 code will be punched.

COMPATABILITY OF OPTIONAL FEATURES

The Punched Tape Code Converter may be equipped with a full compliment of opt-
ional features if desired. This full compliment would include Automatic Line Feed
Tape Skip, Intermessage Gap Generator and Special Selectors 1, 2, and 3.

A question arises, however, as to what extent several of the above functions can be
triggered from a single input code. For example, could one input code act as both
a Skip Restore Code and energize a Special Selector ? The following is a discuss-
ion of this problem:

(A) Since the Automatic Line Feed feature is characteristic of the five
channel Teletype code and the Intermessage Gap is characteristic of the
RCA code, the design of the two features does not allow their simultan-
eous use.

(B) Since the code that is used as a Tape Skip code cannot also cause punch-
ing of an output code, it may not be used to generate an Intermessage
Gap or to cause Automatic Line Feed.

(C) With the exception of the above, all other features are compafible. The
following methods should be employed for control panel wiring when sev-
eral of the optional functions are to be triggered from one input code.

(1) If the combination of features in questioninvolves neither Tape
Skip nor Skip Restore, the impulse available from the Control
Exit of the input code should be routedto the various functional
entry hubs (GAP ENTRY, AUTOL.F., PICKENTRY, DROP EN-
TRY).
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(2)

If the combination of features in question does involve either
Tape Skip or Skip Restore, the CONTROL EXIT of the input
code cannot be used to impulse the various functional entry hubs.
Rather the power available from the SELECTORS BITS 123-456
must be employed. The reason for this is that during a Tape
Skip condition, no power is available from the CONTROL EXITS
of the various input codes. Illustration 2 shows how a given input
code (1356) will cause Skip Restore and also energize Special
Selector 1. Observe that POWER SOURCE (S5) is routed through
the proper SELECTORS-BITS 123-456 to create an output
whenever a 1356 code is sensed. This output is wired to SKIP
RESTORE (Y9) which is in turn wired to PICK ENTRY(Q13).
DROP EXIT (Q14) is wired to NON-PUNCH (I12), since no out-
put code is to be punched.
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