
PAPER TAPE 

GENERAL DESCRIPTION 

The GE-225 paper tape reader andpunchprovides input 
and output of information to and from the central pro- 
cessor by means of reading and punching paper tape 
under program control. Access to and from the central 
processor is through the same channel a s  thatused by 
the typewriter. The channel feeds information between 
paper tape and the computer memory via the A and N 
registers, a s  illustrated in Figure XI-1. Computer 
operations using the A and N registers must stop during 
paper tape data transfer, but all other operations can 
continue. 

Although they a r e  in the same cabinet and a r e  con- 
trolled from a single control and indicator panel, the 
reader and punch function separately; they have their 
separate loading and operating areas. Reading and 
punching cannot be done a t  the same time, but a single 
program can alternately read tape and punch tape. 
Figure XI-2 is an illustration of thepaper tape reader 
and punch with the read and punch areas designated. 
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READER AND PUNCH 

Paper Tape Reader 

The paper tape reader consists of a photoelectric 
reading mechanism and reader control logic. The 
reader control logic interprets commands from the 
central processor and controls the reader mechanism. 
Paper tape punched by any unit using standard (10 
character-to-the-inch) character and sprocket-hole 
spacing may be read. Tape requirements a r e  specified 
under the heading of 'Characteristics of Paper Tape.' 

Two models of readers a re  in general use. The dif- 
ference between the two is that one model has spoolers 
and the other does not. The spooler mechanism (Figure 
XI-2) permits tape to be fed from a supply reel to a 
takeup reel. Tension arms  control tape movement, 
permitting smooth starting and stopping. The maxi- 
mum speed with spoolers is 400 characters per  second, 
which i s  the speed used during rewind. Reading must 
be a t  the speed of 250 characters per  second which is 
the LOW setting on the SPEED CHANGE switch. The 
use of both models i s  identical when tape is read by 
the 'strip' method. As the term implies, in the strip 
method, tape is left in a strip and falls loosely from 
the read area both before and after reading. An advan- 
tage in strip reading is that i t  can be done a t  high 
speed -- 1000 characters a second. Adisadvantage in 
strip reading is that handling long tape i s  cumbersome 
and the tape can become tangled and torn, particularly 
when there a r e  programmed star ts  and stops. It is 
best that the strip method be confined to reading tape 
no more than six feet long. Under the heading of 
'Setup Procedure,' operating procedures a r e  given 
for reading by both the strip method and from spoolers. 

The reader control logic handles parity checking, code 
Figure XI-1. Information Flow From the Computer level selection, special character control including 
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OPERATOR'S CONTROL PANEL 

PAPER TAPE READER WITH SPOOLERS PAPER TAPE PUNCH 

Figure XI-2. Paper Tape Reader and Punch 



Reading is performed when information is detected 
photoelectrically a s  perforated tape passes between 
nine photodiodes and a light source. The photodiodes 
are aligned with the eight information-channel posi- 
tions and the sprocket position of the tape (Figure 
XI-3). Photodiodes change the light from the light 
source to electrical signals. Signals are generated 
only when light reaches aphotodiode by passing through 
a hole in the tape. The signal is then amplified ahd 
sent to the N register of the central processor. 

8 information 
channel positions 
plus a sprocket 
hole 

under the headings of the applicable program instruc- 
tions as follows: 

A Reader On (RON) Instruction in the program sends 
power to the capstan motor and causes the capstan 
to rotate. It clears the N register, and removes power 
from the paper tape punch and typewriter. 

A Read Paper Tape (RPT) I n s t r u c t i ~  causes the pinch 
roller to press tape against the rotating capstan, 
causing the tape to move. As soon as  the light source 
passes through a punched hole in the tape, the photo- 
diodes route the information to the N register. Tape 
continues to move and information continues to be 
read until a Halt Paper Tape signal is received, or  
until one of the following conditions is encountered: 

1. The computer is put into the manual mode 
during paper tape reading 

2. There is an echo alarm 

3. There is a card reader alarm 

4. There is a card punch alarm 

5. There is a parity error connected with either 
memory or  the N register and the STOP ON 
PARITY ALARM/NORM switch on the com- 
puter console is set to STOP ON PARITY 
ALARM 

The Halt Paper Tape (HPT) Instruction terminates 
reading and stops tape movement. It does this by 
releasing the pinch roller and by activating the brake. 

When reading at high speed (1000 char/sec), the tape 
stops within 0.225 inches of the last character read. 
This means that the last character read is two charac- 
ters beyond the read station. 

When reading at low speed (250 char/sec), the tape 
stops within 0.015 inches of the last character read. 
This means that i t  stops before the next character 
passes the read station. 

Paper Tape Punch 

The paper tape punch consists of the tape punching 
mechanism and punch control logic. The logic inter- 

Figure XI-3. Sample of Paper Tape prets commands from the central processor and con- 
trols the punching operation. The punch is capable of 
punching 5-, 6-, 7-, and 8-level tape at  a maximum 

Tape is moved by #e drive assembly which consists rate of 110 characters per second. Tape levels are  
of a capstan motor, a pinch roller, and a braking described under the heading of 'Characteristics of 
mechanism. When the pinch roller presses against the Paper Tape.' The sprocket hole (feed hole) channel 
rotating capstan, tape is moved under the headassem- , and a maximum of eight information channels (or seven 
bly until it is stopped by the brake or  by the removal plus a parity channel) can be punched under program 
of power. The steps of a readoperation are described control. (See Figure XI-3.) Information is fed from 



the 6-bit N register to the punch mechanism. The 
sprocket punch pin is actuated mechanically, andpunch 
pins for the other channels a r e  actuatedmagnetically. 
A motor drives the punch mechanism. Timing signals 
produced within the punch send control signals to the 
paper tape logic so  information from the N register 
arrives a t  the punch code magnets a t  theproper time. 
Each 1-bit received energizes the punch magnet for 
that channel and drives a punch pin through the paper 
tape. When no information is received from N, punch 
magnets a r e  not energized. The steps of a punch 
operation a r e  described under the headings of the 
applicable program instructions a s  follows: 

A Punch Power On (PON) Instruction sends power to 
the punch motor. It also turns power off to the paper 
tape reader and the typewriter. A 500 milliseconh 
delay is required for the motor to reach operating 
speed  

4 Write Paper Tape (WPT) Instruction must be given 
for each character to bepunched, for the punch punches 
one character and halts. The instruction causes the 
information in the N register to be channeled, during 
a timing pulse, to the punch magnets. The information 
is then punched and the tape is fed forward one frame. 

CONTROLS AND INDICATORS 

In reading o r  punching paper tape, the operator is con- 
cerned with controls and indicators on four different 
panels. Two of these areon thepaper tape reader and 
punch and two are  on the central processor. 

Paper Tape Control and Indicator Panel 

The panel is on the front of the paper tape reader and 
punch. It has six switches and indicators, a s  illustra- 
ted in Figure XI-2. The pushbutton switches a r e  used 
in setting up both the reader and thepunch for on-line 
operation, a s  described under the heading of 'Setup 
Procedures.' An important point to remember in the 
use of the switches is that every time POWER ON is 
depressed, OPERABLE must also be depressed. Each 
control and indicator is described in Table XIV. 

Paper Tape Maintenance Panel 

The Input/Output Power Off (OFF) Instruction removes The maintenance panel is located inside the door a t  
power from the punch motor, thereby causing all the rear of the paper tape reader and punch cabinet. 
punch operations to stop. The panel is illustrated in Figure XI-4. Most of the 

switches on this panel a re  for the use of maintenance 
personnel only, but the operator uses three switches 
on this panel, and on some models, he uses a fourth. 

INSTRUCTIONS PERTAINING 
T O  PAPER TAPE 

The instructions pertaining to paper tape have already 
been described, with the exception of the two branch 
instructions. Branch on N Register Ready (BNR) and 
Branch on N Register Not Ready (BNN) are  used to 
test whether the N register is ready to receive infor- 
mation. 

Because the operator will want to become familiar with 
the octal codes for the instructionspertaining topaper 
tape, the following list  is presented. 

Mnemonic Octal 
Instruction Code Code 

Reader Power On 
Read Paper Tape 
Halt Paper Tape 
1/0 Power Off 
Punch Power On 

'Write Paper Tape 
Branch on N Ready 
Branch on N Not Ready 

RON 
RPT 
ETPT 
OFF 
PON 
WPT 
BNR 
BNN 

Notice that the left portion of the panel has the heading 
of PUNCH and the right portion has the heading of 
READER. The switches used by the operator are: 

PUNCH CODE LEVEL SELECTOR switch This 
is a 4-position selector switch which must be set 
to tape level 5, 6, 7, o r  8, a s  designated by the 
programmer for each program which uses the 
punch. The switch is at the left of the panel and 
must not be confused with the similar switch at 
the right of the panel. Tape levels a r e  discussed 
under the heading 'Characteristics of Paper Tape.' 

READER CODE LEVEL SELECTOR switch. This 
switch is on the right side of the panel, and per- 
forms the same function for the reader a s  that 
just described for the punch. It must be set to 
tape level 5, 6, 7, o r  8, a s  designated by the pro- 
grammer for each program which uses the 
reader.* 

* Some models use only tape levels 6, 7, and 8; some 
models use only level 5 tape; other models use tape 
levels 5, 6, 7, and 8, a s  described here. 



SPEED CHANGE switch. This is a toggle switch 
at the right side of the panel which, in the HIGH 
(up) position, selects the 1000 character per 
second speed for the reader. This speed can only 
be used for strip reading. In the LOW (down) 
position, i t  selects the 250 character per  second 
speed for reading. Tape must always be read 
from spode r s  at low speed. For strip reading, 
the speed must be set  a s  designated by the pro- 
grammer. 

STRAIGHT TRANSFER MODE SELECTOR switch. 
Only model 4WGA652 has this switch. It i s  a 
3-position selector switch which must be set  to 
the NORMAL position for all reading andpunching 
unless the straight transfer method i s  used. When 
the straight transfer method i s  used, the switch 
must be s e t  to 7 LEVEL o r  8 LEVEL, a s  designa- 
ted by the programmer. 

-. -. 

The operator must remember that all of the remaining 
controls (all toggle switches) must be in the down 
position. Their position must be checked a t  the time 
the operator makes the required switch settings. Table 
XIV contains descriptions of each of the remaining 
switches. As i s  seen from the 'function' column of the 
table, the switches a r e  used for off-line simulation of 
on-line reading andpunching. They a r e  usedby service 
engineers in equipment testing and repair. 

Central Processor Control Console 

As with other peripheral operations, the operator 
monitors the program's progress from the control 
console of the central processor. (Illustrated in Figure 
IV-3.) Of particular interest in paper tape operations 
a r e  the N REGISTER READY and the PARITY indica- 
tors and the STOP ON PARITY/NORM switch. Their 
use i s  described in Table XIV and in Section IV. 

Central Processor Maintenance Panel 

This panel (illustrated in Figure XI- 5) i s  located inside 
the door above the control console. At the right of 
the top row of indicators a r e  six lights designated N1, 
N2, NQ, N4, N5, and Ng. These display information in 
the N register. When a lamp is lit, it  represents a one, 
when i t  is not lit, it represents a zero. The informa- 
tion may be read from the lights in octal o r  binary. 
At the time of a program halt resultingfrom an e r ro r  
condition, the operator should read the contents of the 
N register just a s  he reads the contents of the A, I, 
and P registers. This information i s  of assistance to 
the programmer o r  the service engineer indiagnosing 
the difficulty in the program o r  in the equipment. 
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Figure XI-4. Maintenance Panel of the Paper Tape Reader and Punch 
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