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1. 

928 PHOTOCOMPOSITION INPUT OPTION (PIO) AND 

LINE PRINTER OPTION (LPO) 

GENERAL INFORMATION 

The Photocompositinn Input Option (PIO) and Line Printer Option 

(LPO) are now available for delivery to all Wang customers using 

Word Processing Systems lOA, 20, and 30. 

NOTE: 

If the PIO is to be used with system lOA, a minor 

modification to the system is needed (change Master 

CPU output channels from two to three). 

Each option will be discussed separately, however, there are 

similarities which will be highlighted throughout. 

2. PHOTOCOMPOSITION INPUT OPTION (PIO) (5508) 

The PIO option (5508) consists of a self-contained paper tape 

punch and an electronic translator (PIO Interface) - See Figures 1 

and 2. These two units produce TTS (TeleTypeSetting Code) punched 

paper tape for use with any photocomposer accommodating six-level 

punched paper tape. WI.en the PIO is connected (using a coaxial 

cable) to a 928 system Master CPU channel output, the electronic 

translator (Interface) will enable the tape punching operation (See 

Figure 3). 

2.1 PIO DESCRIPTION AND CODES 

Any document that is to be punched onto a phototypesetting tape 

(Punch Output) is stored on a 928 disk in the form of work station 

CRT display character codes. The function of the WPS software is to 

translate the CRT codes to a format suitable for input to the PIO. 

The present implementation translates the CRT display character 

codes to 6-level (Tape Channels 0 through 5) TTS codes. The PIO is 

capable of punching tape at the following rates: 
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a) 

b) 

50 Characters per second at 60 Hz • 

44 Characters per second at 50 Hz. 

a. 'ITS Codes 

Table 1 contains a list of the 64 possible TTS codes along with 

the keystrokes necessary to produce them. Though moat of the TTS 

codes have a direct Wang equivalent keystroke, some do not. In 

order to produce these unmatched codes, it is necessary to use a ~ 

keystroke sequence. The first keystroke in the sequence is MERGE, 

the second keystroke in the sequence designates the desired TTS 

code. Table 2 is a list of ilJegal characters in any keystroke 

sequence. 

b. Shift and Unshift 

In order to relieve the operator of the ti~0 consuming task of 

inserting shift and unshift codes, the software automatically takes 

care of all case changes. For example, the sequence "a Wang" will 

preclude the following TTS sequence; a, space, shift, W, unshift, a, 

n, g. 

c. Illegal Characters 

In the process of punching a document, it is possible to 

encounter characters that do not have an equivalent TTS code. 

Whenever this happens, the software will punch the visual message 

"ILLEGAL CHARACTER IN PAGE XXX JUST BEFORE YYYYYYYYYY" where XX:X is 

the page number where the illegal character is located, and 

YYYYYYYYYY are the ten characters innnediately following the illegal 

character. This should help the operator locate and correct the 

error. After the message is punched, the job is terminated . 
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d. Special Keyboard Characters 

The keyboard characters given below are subject to special 

treatment. 

1) NO~.ts ( 11 ) 

If the operator elected to punch the document with notes; all 

characters following the notes code and before the return code, 

are punched in visual characters. Only the letters A through Z 

and the numbers 0 through 9 can be punched visually. If a 

character other than a letter or a number is found, it will be 

ignored (a space will be punched). If the operator did not 

choose the notes option, the message will be ignored. 

2) RETURN (4) 

3) 

4) 

5) 

This character will produce a TTS space bar code. If the oper

ator wishes to hsve a TTS return punched, the sequence that 

should be used is MERGE and RETURN. 

TAB (~) 

This character is ignored. 

DECIMAL TAB (?-.) 

This character is ignored. 

INDENT ~) 

This character is ignored. 

6) SPACE ( • ) 

This character will produce a TTS space bar code. 

7) STOP C• ) 

This character is ignored. 

8) CENTER Ct) 

This character will produce a TTS quad center code. 
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9) FORMAT C.l. ) 

• All characters comprising the for~at are ignored . 

10) MERGE ( f ) 
Used as the firet counand of a two keystroke sequence. 

11) SUPERSCRIPT ( f ) 

This character is ignored. 

12) SUBSCRIPT ( • ) 

This character is ignored . 

• 

• 
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TABLE 1. WANG TO TTS TRANSLATION SCHEME 

VISUAL TAPE CODE • CHANNELS UPPER CASE LOWER CASE 

0 2 3 4 5 6 7 TTS WANG TTS WANG 

0 0 A A a a 

0 0 0 B B b b 

0 0 0 c c c c 

0 0 D D d d 

0 E E e e 

0 0 0 F F f f 

0 0 0 G G g g 

0 0 H H h h 

0 0 I I i 

0 0 0 J J j j 

0 0 0 0 K K k k 

0 0 L L 1 1 
0 0 0 M M m m 
0 0 N N n n • 0 0 0 0 0 0 

0 0 0 p p p p 

0 0 0 0 Q Q q q 

0 0 R R r r 

0 0 s s s s 

0 T T t t 

0 0 0 
,. 
'J u u u 

0 0 0 0 v v v v 

0 0 0 w w w w 

0 0 0 0 x x x x 
0 0 0 y y y y 

0 0 z z z z 
0 0 0 0 ? ? 0 0 

0 0 0 0 0 1/8 MERGE 1 1 
0 0 0 0 1 /4 MERGE 2 2 2 
0 0 3/8 MERGE 3 3 3 
0 0 0 1/2 MERGE 4 4 4 • 0 0 5/8 MERGE 5 5 5 
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'mBIE 1 • wm:; 'ID Tl'S TRANSIATION SCHEME (Cootinued) 

• VISUAL TAPE ODE 
CffANNE[E UPPER CME I.a4ER C/ISE 

0 1 2 3 4 5 6 7 'JWlS WAN:; TIS ~ 

0 0 0 0 3/4 MERGE 6 6 6 
0 0 0 0 7/8 MERGE 7 7 7 
0 0 0 Fln Dash MERGED 8 8 
0 0 0 & & 9 9 

0 Return MERGE Return Return MERGE Return 
0 Space Bar MERGE Space Space Bar MERGE Space 

0 Elevate MERGE E Elevate MERGEe 
0 1'1in Space MERGE T 1'1in Spare MERGE t 
0 0 Open ().tote n Close ().tote ' 
0 0 Add '1'lin MERGE A Add '!bin MERGE a 
0 0 Paper Feed MERGE P Paper Fee<l MERGE p 
0 0 0 Fln Leader MERGE L Fln Leader MERGE 1 
0 0 0 Vert Rule MERGE V Vert Rule MERGE v 
0 0 0 ( ( ) ) 
0 0 0 , MERGE , 
0 0 0 + + 
0 0 0 Fln Space MERGE M Em Space MERGE m 
0 0 0 ! $ $ 
0 0 0 0 MERGE • 

0 0 0 0 Shift MERGES Shift MERGE s • 0 0 0 0 . ; , 
0 0 0 0 Upper Rail MERGE Z t.JR>er Rail MERGE z 
0 0 0 0 En Space MERGEN En Space MERGE n 
0 0 0 0 Quad Left MERGE Q Quad Left MERGE q 
0 0 0 0 Stop(Bell) MERGE B Stop(Bell) MERGE b 

0 0 0 0 0 Unshift MERGE U Unshift MERGE u 
0 0 0 0 0 Quad Center MERGE C Quad Center MERGE c 
0 0 0 0 0 Icwer Rail MERGE X Lower Rail MERGE x 
0 0 0 0 0 En Leader MERGE y En Leader MERGE y 
0 0 0 0 0 Quad Right MERGER Quad Right MERGE r 
0 0 0 0 0 0 Rub OUt MERGE 0 Rub Out MERGE o 

No Punch MERGE F No Punch MERGE f 

• 
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TABLE 2 ILLEGAL CHARACTERS 

• • • • # 'II e 
/ •• i % 0 

' •• § 0 * A ,, 
I £ u 

~ ' < " a e 

~ } = vP 
4\ ' > u ¢ 

~ 
,, 
A @ ( 

~ .. 
' 0 ] ' , I I 

a u r'9 

NOTE: 

Any two key stroke sequence, where the second 

character is not listed in Table 1, is illegal. 

2.2 ROYTRON MODEL 528 (ADVANCED FEED) HIGH SPEED PAPER PUNCH 

WL #725-0046 

The desk top punch is a self-contained device that uses a Roytron 

Model 500 punch and contains the necessary accessories for tape 

handling. 

The desk top unit can fit on most any type of furniture. The 

front of the unit slants forward with space provided for the punch 

section and cutouts for the power ON/OFF switch, a TAKE-UP switch and 

the SELECT switch. The drawer 3tores the ~ape roll. A tape winder 

reel is mounted to the left side of the unit. If a tight tape 

condition should occur, a tape tension/out-of-tape switch at the right 

front allows tape to be monitored so that punch operation can be 

stopped before tape tears. The cover encloses the entire unit except 

for the top section of the punch, the bottom drawer, the tape tension 

switch, the tape winder, and a connector and fuse at the rear of the 

unit. The cover can be removed by loosening the two screws at the 

front and the two at the rear of the unit. 
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During normal operation, tape unspools from within the drawer, 

passes through and over the tape tension/out-of-tape switch and into 

the punch. When it emerges from the punch, it slips over a guide bar 

supported by the cover and winds around the idler arm of the rewinder, 

back over the idler roller of the guide bar and onto the tape reel. 

a. Model 528 Tape Punch Specifications 

Tape Width: 

Tape Roll Diameter: 

Tape Thickness: 

Tape Composition*: 

7/8" to 111 (2.22 to 2.54 cm) 

8 1/2" (21.59 cm) maximum 

.008" ( .02 cm) including splice 

Oiled Paper 

Dry Paper 

Mylar/paper 

*Oiied paper is reconmended because it affords 

maximum punch life. Dry or mylar paper may be 

used but should not exceed 10% of total punch 

operating time. Metal foil tape should not be 

used . 

Punch Speed 

Weight: 

Electrical Requirements: 

Operating Environment: 

b. Adjustable Tape Guide 

50 characters/second @ 60 Hz 

44 characters/second @ 50 Hz 

23.5 lbs. (10.6 kg) 

115 or 220 VAC + 10% 

50 or 60 Hz + 1 Hz 

59 F to 95 F (15 C to 35 C) 

20% to 90% relative humidity 

The guide is mounted to the upper die plate. It consists of a 

metal plate that guides the right-hand edge of the tape. The operator 

positions the guide to correspond to the width of tape being pro

cessed, then locks the guide in place with the screw. The guide is 

located at the front of the punch and is used only to correctly guide 

tape into the punch . 
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The only tape widths recommended are 7 /8" and 1". Six chnnri·" 1 

tapes can be punched on either. 

Data channels and tape motion are illustrated below: 

ROY'l'RON CHANNEL ----. 
IDENTIFICATION 

8 
7 
0 
5 
4 

111ESE TWO CHANNELS 
NO'l' USED 
000000000000000000 

000000000000000000 

000000000000000000 

7 
6 
5 
4 
3 

AS IDENTIFIED 
IN TABLE l 

...... SPROCKET HOLES 
3 
2 
l 

000000000000000000 2 
000000000000000000 l 
OOOOOOOOOOOOOOOODO 0 

,.......,___ DIRECTION OF 
~ TAPE FEED-OUT 

c. Punch Modification 

ONE INCH TAPE 

The Tape Punch Model 528 is Wang modified (see Appendix A) to 

allow SELECT/DESELECT of the punch' operation. The operating voltages 

for the punch are furnished by the 7344 regulator PCB from the inter

face (translator) via cable to the 34-pin Burndy connector on the rear 

of the punch. The punch unit is equipped with a 115 VAC power cord 

which powers the punch drive motor. When ordering parts for the Model 

528 Paper Tape Punch, specify that you want parts fer an advanced feed 

(OFFSET) unit. 

d. Select Circuit 

The SELECT circuit for the punch is designed around a small PC 

board 7341 which is mounted internally in the punch unit. The SELECT 

switch/lamp, Figure 4, is mounted on top of the PC board and extends 

through the sloping front cover of the punch unit. 

e. Select Signal 

The SELECT sign~', ~hen the switch is depressed, causes the 
SELECT lamp to light and the punch operation to commence. Depress 
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again and it DESELECTS. The +5VP is furnished by the 7344 punch 

regulator board located in the interface. The +5VP +5% operating 

voltage for the punch i~ adjusted on the 7344 regulator board for 

approximately +S. lVP to allow for the drop in the cable. See voltage 

checkout section for adjustment of +5.lVP used in the punch. The +24V 

furnished by the 7344 regulator board is used to operate the punch 

solenoids. This adjustable regulated +24V + 10% voltage can be 

checked at the test point listed in voltage checkouts. Figure 5 

illustrates the internal punch wiring on the Burndy connector. 

f. Reading Punched Paper Tape 

There are numerous ways of identifying the channels on punched 

paper tape; the channels are refe~enced to the Model 500 punch mech

anism data channel identification. 

ROYTRON C~NEL xxxx:THESE CHANNELSKxxxx 
xxxx:NOI USED txxxx IDENTIFICATION b. 5 
000000000000000000000000 

5 000000000000000000000000 4 
4 000000000000000000000000 3 

. . . . . . . . . . . SPROCKET HOLES · · · · ··· · · • · · · 
3 000000000000000000000000 2 
2 000000000000000000000000 1 
l 000000000000000000000000 0 

g. Numerical Sequencing 

_,.--,_DIRECTION OF 
'--1- TAPE FEED-OUT 

AS '?n"ENTIFIED 
N TABLE l 

The following is a portion of paper tape with the mt~hod of iden

tifying punched holes with numbers. 

TABLE l 
TAPE CODE 

t THESE CHANNELS 
0 0 NOT USED 

9 o. l 00 

ONE INCH TAPE 

DIRECTION OF 0,2,3 0 o.o 

TAPE FEED-OUT 
1,2,3,5, oo.o 0 
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h. Sample Test Tape 

A PIO Test Tape, such as the one shown in Figure 6, can be 

constructed by the operator. Tape segments A, B, and C indicate the 

Tape segment D assures that tape's identification by visual means. 

all six punches are operating properly. 

staggered punch operation is functioning. 

possible TTS code elements. 

Tape segment E assures that 

Tape segment F checks all 

Refer to Table 1 for recognition of keyed TTS codes. 

NOTE: 

Table 1 TTS code channels are numbered 0 through 

5 in lieu of the 1 through 6 designation on the 

tape illustrations. In either case, the number 

of available channels is six. 

1. Tape Direction (Feedout) 

Unless a visual aid of some type (refer to A, B, and C of Figure 

6) is used at the beginning of the tape sequence, it is difficult to 

ascertain the direction of the tape feedout. The tape would ha'l)e to 

be examined for an intelligent character sequence. This is especially 

true when .using the 7 /8 inch type tape because the area about the 

sprocket holes is symmetrical. However, using the one inch type tape 

and knowing that channels 7 and 8 are not used, the direction of tape 

feed out is descernible. 

NOTE: 

Notice the difference (advance) between the time 

that the sprocket hole was punched and the time 

that the data channel was punched. This indica

tion provides the user with the information neces

sary to determine the direction of the tape feed

out. This in conjunction with the knowledge that 

the upper two channels are not used, makes it 

possible to determine top of tape from bottom. 
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DIRECTION OF TAPE FEEDOUT 

SAMPLE PIO TEST TAPE 

FIGURE 6 
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2.3 PIO INSTALLATION PROCEDURE 

a. Physical Characteristics 

The overall dimensions for the Model 528 Punch are approximately 

14 7 /16" wide, 9 3/4" high and 15 5/8" deep. The Interface dimensions 

are approximately 9" wide, 7 2/5" high and 18 3/4" deep. There are no 

special stands built for installing the PIO. The two units will be 

suitably mounted on a table top adjacent to each other because ~f the 

restricted length (3' approximately) of the interconnecting cable. 

The PIO can be remotely located from the Master CPU. The dual coaxial 

cable length furnished with the PIO is 25' (#220-0148). 

b. General Location 

The PIO should be located in the proximity of a work station for 

operator convenience when punching a tape. The punch unit would then 

be easily accessible for loading and unloading tape. The ventilation 

fan intake and exhaust louvers for the Interface must not be ob

structed by any objects which could reduce normal air flow. 

c. Energizing 

The initial steps for power-up of the PIO are to plug in power 

cords for both the Interface and Punch Unit and turn power ON for both 

units (Interface Power Switch is located on rear panel). The Power ON 

switch for the Punch is located on the sloping front panel. 

2.4 PIO CONTROLS AND INDICATORS 

Control switches and indicators used for the operation of the PIO 

are listed as follows: 

a. Interface 

ON/OFF Power Switch - The rocker switch located on the upper 

right rear panel furnishes power to the electronics in the Interface 
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and also power (+5VP and +24V) to the punch. The power cord for the 

Interface plugs into any convenience AC receptacle. The Interface 

will operate on 115/220. 

b. Paper Tape Punch 

1) Power ON/OFF switch 

This switch supplies 115/220 VAC ! 10% 50 or 60 Hz power for the 

punch input shaft drive motor. The motor operates continuously 

as long as power is ON. The punch is equipped with a power cord 

which plugs into any convenience outlet. (The punching of char

acters depends on data supplied to the punch.) 

When the Interface is powered ON, the punch receives +5VP and 

+24V regulated voltages from the 7344 P.S. regulator in the 

Interface. An acknowledge signal +5V ON from the punch is sent 

to the 928 as signal PWR EXT indicating punch power is on. 

2) Idle/take-up/feed 

A three-position rocker switch located to the right of the punch 

ON/OFF switch. In IDLE, the take-up reel motor is in idle and 

the reel does not move. In TAKE-UP, the take-up reel motor is 

activated. In FEED, the take-up reel motor is activated and 

paper tape is fed through the punch mechanism. A tape leader is 

punched as long as the spring-loaded switch is held in the FEED 

position. 

3) Tape tension/out-of-tape indicator 

The desk top punch incorporates a tape tension switch which also 

serves as an out-of-tape indicator. This switch will stop the 

punch from punching if tape runs out or if it hangs up at the 

input to the punch. The tape tension switch is manually reset. 

4) Select switch 

When this punch switch is depressed, the SELECT lamp lights 

initiating the punch tape operation . 
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NOTE: 

There are no fault indicators for the PIO 

operation. 

2.5 LOADING PAPER TAPE 

a. General Information 

The PIO paper tape punch (See Figure 7) includes a tape dispenser 

drawer (A) that conveniently stores a supply tape with a diameter of 

up to 8 1/2 inches (1000 feet). An automatic tape tension switch (D) 

stops the uni ts if an out·-of-tape or excessive tension condition 

occurs. 

b. Tape Loading Procedure 

To load the paper tape, complete the following steps: 

1) Reel loading 

Place a supply reel of tape positioned so the roll turns counter

clockwise when unwinding in the tape drawer (A) and extend the 

tape ove~ the tape tension roller (B). 

2) Out of drawer 

Place the tape through the drawer slot (C) beneath the roller and 

close the drawer. 

3) To tape guide 

Thread ·the tape through the tape tension switch (D) and outside 

of the roller, and into the punch die assembly (E). Ope~ the 

plastic cover to thread the tape past the punch head. Adjust the 

tape guide (N) for proper operation. 

4) Energize 

Place the ON/OFF switch (F) in the ON position. Depress the FEED 

switch (G) and apply slight pressure on the tape in a forward 

direction to carry the tape into the feeding mechanism and out of 

the tape deflector. 
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Tape Dispenser Drawer H. 
Tape Tension Roller I. 
Tape Drawer Slot J. 
Automatic Tape Tension Switch K. 
Punch Die Assembly L. 
ON/OFF Switch M. 
Feed Switch N. 

,. ___ _ 

F 
G 

PIO PAPER TAPE PUNCH 
FIGURE 7 
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5) Leader length 

Use a leader of about 30 inches and thread the tape around guide 

(H) and roller (I) as shown, and into the take up reel. The unit 

now is ready for operation. 

2.6 CHAD DIVERTER, TUBE, AND CONTAINER 

a. Description 

Chad (paper tape byproduct from the punch pins) collects in the 

chad diverter (J) and passes through the chad tube (K to L) into the 

chad container (M). The chad container holds chad from approximately 

1000 feet of punched tape. 

b. Chad Disposal 

To empty the chad container, grasp it by the top and bottom edge, 

lift up, and out. It is connected to the side of the punch by a 

simple screw mount. To replace the container, reverse the process, 

making sure the chad tube is positioned inside the rear opening. 

c. Replacing Chad Tube 

If the chad tube becomes dislodged, it is easily replaced. 

Insert the tube in the opening on the side of the punch at location 

(L) and push upward through the fastener until it is properly seated. 

2.7 PIO INTERFACE (TRANSLATOR) 

The PIO translator contains the required 8080 microprocessor and 

SK of memory for the translation and formatting of 928 display codes 

suitable for input to a phototypesetter. 

a. Punch Power 

Power (+SVP and +24V) and data for the 528 punch is supplied from 

the Interface through a cable with a BURNDY connector that mates with 
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the punch. (See PIO Interconnection cable chart for point tr point 

wiring Figure 8.) The regulated voltages furnished to the punch 

originate from the paper tape punch 7344 regulator board (+24V and 

+5VP). These voltages require an additional rectifier and 2600 ufd 

capacitor installed in the Interface (see Figure 9). (Refer to 

Appendix "A" for modifications to PIO Interface.) 

b. Interface Units 

The Interface power supply also furnishes power to the PC boards 

that make up the translator for the PIO (Processor). A separate 

regulator board 7249 furnishes the operating voltages for the PC 

boards installed in the interface as listed below: 

a) 7247 - 8K Printer (Punch) Memory Board (used for PIO only). 

b) 7249 - Power Supply Regulator for Interface PCBs. 

c) 7343 - Printer Motherboard. 

d) 7344 - Power Supply Regulator for Paper Tape Punch. (+24V 

to punch solenoids) & (+5VP for SELECT and Electronics) . 

e) 

f) 

g) 

7346 - I/O PC Board for 928 Matrix, Daisy Printer and PIO. 

7348 - CPU PC Board for 928 Matrix, Daisy Printer and PIO. 

Set Punch SELECT switch to Binary 6. (See chart on PCB Dwg. 

/17348). 

h) Wire Punch jumper per chart A, B. (See jumper chart on Dwg. 

/17346). 

i) Punch cable (fingerboard I/O Burntly Punch Connector) part 

/F220-0164. 

2.8 VOLTAGE CHECKOUT FOR PIO INTERFACE 

Remove top cover on Interface. Convenient test points for 

checking Interface voltages are located on the 7247 PC board. 

The 7249 power supply regulator PC board furnishes the operating 

voltages for the electronics installed in the Interface. The test 

points are located at the top (comp. side) of 7247 PCB. Refer to 

Figures 10 and 11 for test point location and adjustable limits. 
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SIGNAL NAME 

Paper 
Tape 
Punch 
(528) 

Start 
Process 

In 
Process 

OTl 

DT2 

OT) 

OT4 

DT5 

DT6 

DT7 

OTB 

SL 

M 

SEL 

+5V ~ 

+24V 

+24VRT 

+SVP 

PAPER TAPE PUNCH (PIO) TO INTERPACE 
BOX (928) CX>NNECTIONS 

PIO CABLE PART 1220-0164 

PIO INTERFACE CABLE DAISY PRINTER 
Dwg, #D6482-158 K>THERBOARD 

Inter- Burndy Wire Finger- SP 1/0 
face Conn. Color board (S~are) 
Box 6703 n 
(5508) 

Data y Red p p V(4) 
Strobe p Grn 13 13 ;!:OV 
(DSTB) 

Busy z Red v v M(4) 
L Brn 18 18 ;!:OV 

iiAiA BB R!!d A A J(l) 
J Gry 1 l ;!:OV 

DA2A oc Red B B H(l) 
T Orn 2 2 +-OV 

DA3A DD Red c c 3(1) 
F Blu 3 3 ;!:OV 

DA4A EE Om D D D(l) 
K Wht 4 4 ±.<>V 

DA5A FF Om E E E(l) 
N Yel 5 5 ±.<>V 

DA6A HH Om F F Y(l) 
N Blk 6 6 +-OV 

_..J . 

-- JJ Gm H H X(l) 
DA7A D Yel 7 7 +-OV 

DABA KK Gm J J Wl 
E Wht 8 8 +-OV 

SL M Grn w w F(2)-.. 
p Blk 19 19 ±.<>V 

SEL H Blu T T 7(2) 
K Yel 16 16 +-OV 

SEL c Blu s s H(2) 
E Blk 15 15 ;!:OV 

+5V ON 
B Blu u u N4 
F Wht 17 17 +ov 

+24V u Bm z z SP(:l) Wht 22 22 

+24VRT s Bm y y 
SP(2) Blu 21 21 

AA Bm R R N(2) 
D Wht 14 14 ;!:OV 

+5VP R 
Gry x x +5VP Blk 20 20 

THESE TWO CHANNELS 
ARE NOT USED 

L2-102 (7344) 

P2-132 (7344) 

lllTI: I/O PIO Interface cable (with Bumdy connector) 1220-0164 11 very 
11.ailar to printer I/O 1220-0165 (Dvg. not available). u .. chart 
for pin to pin checks. 

INTERCONNECTION CABLE CHART 
FIGURE 8 
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34 PIN 
BUPtNDY CONNECTOR 
TO PUNCH 

FINGERBOARD FOR 
PUNCH SIGNALS ANO 
OPERATING VOL.AGES 

GLASS FUSE ON 5V 

TNC 

Rectifier 

TR.ANS. ON HT. SINK 1---4-~t::. 
INTERFDACE P.S. REG. 7c¥~ 

CPU 
HEM ( SK) 

1/0 

''"''F14. Ba.t.l:b FD~ 
PRl41rliA SIGNALS 

,....FUSE (l.SA) 

PIO INTERFACE 
5508 

' TllMIS FOP.ME 

1JY.6 I I 7J'f' I I 73YB 

7 f f l-J ( Z 2 f! Zl O' 2 f .T 

?Jet' I I 7J'f6 11 7.JI'' 

LI _L7J~>':t_t_jl·-----t-PUNCH P.S, REG. 

PIO INTERFACE (WITH ADDITIONAL RECTIFIER AND CAPACITOR) 
FIGURE 9 
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ON 7243 PC 
(MOTHERBOARD) 

7249 

··~ ~ 

•.".\ 

.:!:_OV-+Pins 22/Z 
+SV-+Pins 21/Y 
-SV+Pins 20/X 

7348 

Ii: ~J-
I 

TEST 
POINTS 

~ ? 9 
.:!:.O +5 -5 

(RESISTORS) 
ON 

7247 

7247/7347 7346 

II 

+ 12-+Pi ns 15/S +5V-+Pin 2 
.:!:_OV+Pin 1 

~ 
+12V 

J5 
CONNECTOR FOR 
RIBBON CABLE 
TO CONTROL 
PANEL KEYBOARD 

WANG PRINTER BOARDS 
FIGURE 10 
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LOCATION 

7249 PC 

7249 PC 

7249 PC 

7249 PC 

7249 PC 

7249 PC 

ADJ VOLTAGE 

+ov 

RB +5VR 

R4 -5VR 

R13 +12VR 

-15V 

+15V 

L1 (+12VR} __ 

L2(-5VR)--

L3(+5VR} 

LIMITS OF 
TOLERANCE RIPPLE BOARDS CONN 

ALL Bds. 4 
+4.90 to +5.10 20mp-p II ti 4 
-4.90 to -5.10 II II 4 
+11.BO to +12.20 II ti 2 

Ql{+l2VR) Q3(-5VR) 

7249 PC 

Etched markings for the +SVR and +12VR adjustment pots are incorrect 

on the 7249 pc: 

IS: 

[!] + 5 

[!] - 5 

[!] +12 

SHOULD BE: 

[!'] +12 (Rl3) 

(!] - 5 (R4) 

(!] + 5 (RB) 

POTENTIOMETER LOCATiON AND ADJUSTABLE LIMITS 
FIGURE 11 
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2.9 VOLTAGE CHECKOUT FOR MODEL 528 PUNCH 

Remove Punch Cover and Check test points on upper left corner 

punch driver board as follows: 

TEST POINTS (See Figure 12) 

El = +24V + 10% 

E2 = +5. 1 VP + 5% 

E3 = +OV 

2.10 OPERATING PROCEDURE (PIO) 

a. Create Document 

1) Interconnections 

Insure that the interconnecting cable and coaxial cable are 

connected properly. The coaxial cable must be connected to one 

of the output channels located on the rear panel of the Master 

CPU. 

2) Energize CPU 

Turn power "ON" for the 928 Master CPU and the Work Station that 

lS to be used for creating a document (characters to be punched 

on tape). 

3) Energize interface 

Turn the Interface (5508) power switch "ON". 

4) Tape loading 

Insure Punch tape ls loaded properly and attached to take-up 

reel. (Refer to tape loading procedure below (2.8).) Check 

setting of tape tension switch. 

5) Energize punch 

Turn on Punch Unit with the front panel rocker switch. 
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JS m ;3:V _._ J2 
ON/OFF Fl L-0-------15 +24V 

O El __lr.i':r-~ ~ ···----~!-. I 4 
Kl 117 VAC 

POWER CORD 

-
JS 20 
·5· SOLENOID GRD 19 _j T 

R 
+SV I 6 i.-,--t------.--0 +SV 

..---~--1 7 E2 

SIGNAL GRO g --0 WT l 

PUNCH TEST POINTS 
FIGURE 12 
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6) Software loading 

The PIO is resident on the system disk. 

7) Menu selection 

Select "CREATE A DOCUMENT" from the start-up Menu. Type in the 

document using the code keys as shown in Table 1. 

8) Print sequence 

Once the document is completed and edited, return to the start-up 

menu and select "Printer Playout". 

When printer playout menu appears on CRT screen, fill in document 

ID, name of document and other pertinent data. Select PHOTO-COMP 

at the bottom of menu using cursor and space bar and EXECUTE, 

9) Selection 

Push SELECT button on Punch. The punch operation will connnence 

and proceed to its conclusion. DESELECT operation. 

2.11 MAINTENANCE 

At the time of this writing, adjustment repair instructions have 

not been published for the Series 500 punch in any Wang documenta

tion. Enclosed as .• ppendix B are Sections 3 and 4 of -the Technical 

Reference Manual on the Series 500 Tape Punch. These sections include 

adjustments and lubrication requirements that will be checked and 

performed at required intervals. 

2.12 DISASSEMBLY 

To disassemble the unit for punch removal and maintenance, per

form the following steps: 

a) Turn the punch off. 

b) Remove any paper tape from the punch mechanism. 

c) Remove chad box and chad tube. 

d) Loosen the four screws holding the cover and remove cover. 

'· 
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WARNING: 

With the cover removed, the punch motor is 

exposed. The fan has sharp blades and ro

tates at a high rate when the punch unit is 

turned on. Use extreme caution when servicing 

the unit to avoid personal injury or damage to 

clothing. 

2.13 PUNCH REMOVAL 

Pull power cord and remove cover (4 screws). Disconnect the two 

punch cables (J6 and J7) from the white and.black Amp connectors (P6 

and P7) mounted on the chassis. Remove the punch mechanism from the 

unit by removing the four nuts securing the punch to the unit. 

When returning a punch mechanism to the Home Office, send only 

the punch. Retain the chad tube and punch mounting hardware. When 

requesting a punch on loan, please specify type needed: i.e., 

advanced sprocket punch . 

2.14 TROUBIESHOOTING HINTS 

a. Situation 1 

1) Symptom: Punch does not feed tape on punch sprocket holes. 

2) Corrective Action: 

a) Push rocker switch on front panel to FEED. 

b) Assure that tape tension switch is closed. 

c) Remove cover and check for +24V at test point El. 

b. Situation 2 

1) Symptom: Punch feeds tape and punches sprocket holes but 

does not punch data. 

2) Corrective Action: 

a) Assure that the interface cable is connected properly. 

The Burndy connector must be completely seated with the 

screws tightened. 
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b) Remove Interface cover and check for proper connection of 

the fingerboard. 

c) Remove punch cover and check for 5VP at test point E2. 

d) Check the coax cable to the PIO (loose, reversed, 

damaged). 

e) Check that all PCBs are in their respective connectors 

and properly seated. 

f) Check for the proper operating voltages on the 7247 PCB 

(refer to test points) and if necessary, adjust the 

voltages using the potentiometers on the 7249 PCB. 

g) Where necessary, substitute for suspected faulty PCBs. 

3. LINE PRINTER OPTION (LPO) (5521/5531) 

The Line Printer Option results in a choice of one of two matrix 

line printers, Models 5521 and 5531, and a printer interface 

(270-0391). The interface with either line printer is an option 

which supplements the daisy printer, offering a faster and greater 

printing capacity. (See Figure 13)~ 

This option is furnished with a slightly modified 2221W or 2231W 

printer mounted on a printer stand with Interface (Part #270-0391). 

also mounted on the same stand as shown in Figures 14A and B. The 

Interface snd printers have been adapted to the 928 WP Systems 20 

and 30. 

The operating specifications for the 5521/5531 printers can be 

found in the original maintenance manuals for Models 72 (2221W) and 

61 (2231W). The manual identification numbers are 03-0027-0 and 

03-0029-0 respectively. 

3.1 928 PRINTER INTERFACE ASSEMBLY (WL #270-0391) 

Electrically and mechanically, the LPO Interface assembly 

differs slightly from the PIO Interface. The interface (See Figure 

15) is assembled to adapt to both printer options (5521/5531). The 

difference between the LPO and PIO Interface options are detailed in 

Appendix A. 
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WORK 
STATION 
5526 

COAX 
MASTER CPU 
5520/5530 

LPO CONFIGURATION 5521/5531 ,-----
1 

I 
~ 

INTERFACE 
WL #270-0391 

COAX 

COAX 

I 
I 

I AMPHENOL CONN. 
(PRINTER DATA) CANNON CONN. 

I "' #(KEYBOARD) 
I .-............. _________ -L--.Jt..-.-

MATRIX LINE o---_..,..--1 
I PRINTERS 

(MODIFIED) 
2221/2231 I 115 VAC-. 

I 
I L _______ _ 

'AC 
RECEPTACLE l 

I 
I 

~T~N~- MOUNTED _I 

TYPICAL 928 SYSTEM WITH LPO CONFIGURATION 
FIGURE 13 
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WORK 
STATION 
5526 

115 VAC POWER FOR 
INTERFACE FURNISHED 
FROM PRINTER EXTERNAL 
RECEPTACLE 



KEYBOARD 1/0 
CONtiECTl* ~£CONNECTOR 

I~ 0-FUSE .......,_, ~ 
LINE~ l 
CORD AC RECEPTACLE 

INTERFACE 
1/0 CABLE ASSV, 
(WL 1220-0165) -- ... - ........ 

LPO INTERFACE PRINTER 
KEYBOARD RIBBON CABLE 
WI. 1220-3026 (ONLY 
WITH 5521W) 

--- ------ , 

115 VAC POWER CORD PLUGS 
INTO BOTTOM OF 5521W (AC 
RECEPTACLE ON BACK OF 
5531) 

5521/5531 
INTERFACE 

5521W LINE PRINTER OPTION (LPO) 
FIGURE 14A 
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...J/ 0.-FUSE "fa ::T~ 
~m KEYBOARD I /O 

CONNECTOR CONNECTOR 

INTERFACE 
I/O CABLE ASSY 
(WL '220-0165). 

BNC/TNC 
CONNECTORS 

TO 92B MASTER 

5521/5531 
INTERFACE 

RECEPTACLE ON BACK OF 5531 

PRINTER STAND 
...------FURNISHED WITH 

5521 /5531 LPO 

5531W LINE PRINTER OPTION {LPO) 
FIGURE 14 B 
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AMPHENOL CONN. TO POWER CORO PLUGS 
REAR OF PRINTER // INTO AC RECEPTACLE 

~-· ,.- ON PRINTER 

BNC TNC ',l ~ 1cl 
~ . . t!:':t~ ~- FUSE {1.5A) 

// ~ -~ , / -- . I --/ 

CANNON CONN. PLUGS INTO 
REAR OF PRINTER 

selB 
13y.g I I 7:sy.1 I I 73ifs 

7Jttz ILUYL:JI 73Y-Z 

7J'f4 I I 7J'f-t. 11 7 .JI'& 

I n.,..,. 1-----+--PUNCH P.S. REG, 
JS USED FOR (Uuo OllLY FDll Pl~ 

CJ-PRINTER KYBD. 

LPO PRINTER INTERFACE-5521-5531 
FIGURE 15 
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3.2 LPO INSTALLATION PROCEDURE 

The LPO option, when shipped, will consist of a printer 

(5521W/5531W), Interface and a printer table stand. It will be 

assembled as shown in Figures 14A, 14B, and 16. The Interface 

(electronics) is mounted between the side supports of the stand. The 

Interface cables are then connected to the rear panel of the printer. 

The Interface line cord plugs into an AC receptacle on the printer as 

indicated. The main power switch for the LPO is on the rear panel of 

the Model 5531 and on printer keyboard of the Model 5521. Once 

assembled, the LPO should be conveniently located to a power outlet, 

and the operator's work station(s). The ventilation fan intake and 

exhaust screen should not be obstructed by any objects which would 

reduce normal air flow. Connect coaxial cable to the interface and to 

a 928 master CPU output channel. 

3.3 LPO CONTROLS AND INDICATORS 

a . Model 5521 

The controls and indicators are as follows for Model 5521: 

1) Master power switch 

The Master power ON-OFF switch is located on the control panel of 

the Model 5521 printer. This automatically furnishes power to 

the interface which is plugged into the printer AC receptacle on 

the bottom rear of the modified chassis. 

2) Power on lamp 

Indicator on control panel keyboard 7038 (see Dwg. #B7038). 

3) Select switch 

Enables printing operation. Select switch illuminates when 

selected. 

4) Top of page 

Causes paper feed to Top of Form (new page). 

5) Other indicators 

Malfunction Lamp and Change Paper Lamp . 
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INTERFACE PART I 270-0391 

INTERFACE 
KEYBOARD CABLE ASSY. 

#220-0166 ""- -=---~~~==~~ 
.,,,, ... -r- - - __ -:;:-:--

JS __ .,__-./- -

C::::Z~~~~~~~--' 
7 34 3 MOTHERBOARD 7066-1 FINGERBOARD 

UTILIZES 16 PINS OF 
44 PIN CONN. #2 (IN
TERFACE) 

INTERNAL CONTROL PANEL KEYBOARD 

(WIRING HARNESS) 

FOR HODEL 2231 PRINTER 

FIGURE 16 
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b. Model 5531 

The controls and indicators for the Model 5531 are as follows: 

1) Master power switch 

The Master ON-OFF power switch is located on the rear of the 

printer. Power is furnished to the Interface from an AC recep

tacle on the rear panel of the printer. (See Dwg. #6762 for 

indicators and switches for modified keyboard 6762-1). 

2) Power-on lamp 

Illuminates when power is ON. 

3) Select switch 

Enables printing operation (switch illuminates when selected). 

4) Top of forms 

Paper feed to next top of form. 

5) Paper Out 

Paper needed to print. 

3.4 VOLTAGE CHECKOUT FOR INTERFACE 5521W/5531W 

The check of the Interface voltages will be done exactly ao ex

plained in the PIO on TPS located at the top of PCB 7347. 

3.5 VOLTAGE CHECKOUT FOR PRINTER MODEL 5521W 

Refer to Table 5-1, page 5-3, in Model 72 Matrix Printer (2221W) 

Maintenance Manual. (Refer to manual #03-0027-0.) 

3.6 VOLTAGE CHECKOUT FOR PRINTER MODEL 5531W 

Refer to Table 5-1, page 5-3, in Model 61 Matrix Printer (2231W) 

Maintenance Manual. (Refer to manual #03-0029-0.) 

3.7 LPO OPERATING PROCEDURE 

The operating procedure for the LPO is the same as for the PIO 

with one exception. When the printer playout menu appears on the 
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screen, select the line printer using the cursor and spaceb~r an~ 

EXECUTE. Depress SELECT switch on printer keyboard. 

3.8 TROUBLESHOOTING HINTS FOR 5521 PRINTER 

IMPORTANT: 

The 5521 modified printer is always in the 

"SELECT" state. The SELECT switch on the 

printer keyboard is routed externally to the 

5521 Interface for initiating the printing 

operation. 

a. Situation 1 

1. Symptom: Printer does not print when SELECT switch is 

pushed and illuminated. 

2. Corrective Action: 

a) Check "Cover Open" switch on printer. 

b) Check carriage for freedom of motion. 

c) Check all connectors on motherboard and interface 

cables. Insure that printer Interface I/O cable and 

keyboard cable assemblies are seated properly on rear 

panel of printer. Check all Molex connectors and insure 

all printer PCBs are seated and installed properly. 

Check operating voltages. 

d) Check Interface cable connectors internally. Check JS 

for keyboard controls and J7 for fingerboard 6703 seated 

properly. 

b. Situation 2 

1. Symptom: Carriage movement without printing. 

2. Corrective Action: 

a) Check 7076 PCB for proper seating and connection. 

b) Replace 7076 PCB if problem persists. 
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c. Situation 3 

l. 

2. 

Symptom: No carriage motion no print. 

Corrective Action: 

a) Replace PCBs in the following order: 

7076-2 

6727 

6577 

b) Check Interface. 

Check operating voltages. 

Check seating of PCBs. 

Replace PCBs in interface. 

c) Check Coaxial cable (928) for continuity. 

3.9 TROUBLESHCX>TING HINTS FOR 5531 PRINTER 

a. 

IMPORTANT: 

The 5531 modified printer is always in the 

"SELECT" state. The keyboard "SELECT" switch 

is routed externally to the print operation. 

Situation 1 

1. Symptom: Printer does not print when "SELECT switch is 

pushed and illuminated. 

·2. Corrective Action: 

a) 

b) 

c) 

d) 

Check "Cover Open" switch. 

Check Servo Motor Fuse if Alarm light is lit. 
Check carriage for freedom of motion. 

Check all connectors on motherboard and interface cables. 

-Make sure printer interface I/O cable and keyboard cable 

assemblies are seated and installed properly. 

·~heck all Molex connectors and insure all printer PCBs 

are installed and seated properly. 

-Check printer operating voltages. 

e) Check Interface cable connections internally and ex

ternally . 
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f) Check JS for keyboard controls and J/ for prop~r seating 

of fingerboard 6703. 

g) Check 1.B. operating voltages. 

h) Check coaxial cable for continuity. 
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1. 

APPENDIX A 

SYSTEM MODIFICATIONS AND OPTIONS 

PHOTOCOMPOSITION INPUT OPTION (5508) 

Consists of: 

Modified Model 528 Paper Tape Punch. 

PIO Interface. 

A. MODIFIED PAPER TAPE PUNCH 

a. PCB 7341 

Select switch assembly PCB designed for punch-installed 

internally. 

b. Modified Punch 

With power cord and hole cut in cover for SELECT switch 

plate assembly. 

B. PIO INTERFACE 

a. PCB 7343 

Motherboard. 

b. PCB 7346 

I/O board for Daisy Printer, Line (Matrix) Printer and 

Punch (appropriate jumpers are to be installed for PIO 

operation). 

c. PCB 7247 

Memory (SK) (not to be used in LPO). 

d. PCB 7348 

CPU for Daisy Printer, Line Printer and punch (set Select 

switches to Binary 6). 

e. PCB 7249 

Power Supply Regulator. 

f. PCB 7344 

Paper Tape Punch Regulator added to power supply for +24V 

to operate punch solenoids and +5VP for punch electronics . 
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g. Punch Cable Assembly (Part #220-0164) 

This cable interfaces the punch and Interface (Burntly 

connector to fingerboard) (Drawing not available). Dwg. 

#D6482-158 (Burndy Connector to Punch-Fingerboard 6703 

plugs into J7 of 7343). 

h. Interface 

Has selectable AC input switch for 110/220. (See P.S. 

Interconnection Dwg. #D6850-999). 

2. LINE PRINTER OPTION (5521) 

Consists of: 

Modified 2221W Line (Matrix) Printer. 

Line Printer Option Interface (Part #270-0391) 

A. MODIFIED 2221W PRINTER 

a. PCB 6727 (R2) E-REV 1 (ECN 6289) 

This ECN includes the installation of PROMs (378-0520 , 

378-2048 and 378-2049) for 928 ASCII codes. ECN 6289 

updates PCB 6727 to E-REV 1 and replaces PCB 7028 in 

printer. 

b. PCB 6577 (Rl2) (E-REV 7) 

Has jumpers installed between B-C and E-F (Option 2). 

c. PCB 7076-2 (RO) E-REV 0 (ECN 6371) 

ECN 6371 replaces 7076 character set. Starts at lOH 

instead of 20H (two extra diodes have been added). 

d. PCB 6579 

ECN 6434 modifies motherboard PCB 6579 and chassis for line 

filter and AC receptacle (AC receptacle mounted under rear 
panel). 

e. Cable Assembly 

A 4'-928 Printer interface keyboard cable assembly (Part 

#220-3026) has been installed in the 2221W printer (see 

Dwg. #C6482-153). This flat 14 conductor ribbon cable 

mates with the printer keyboard control panel 7038 on one 

end. The opposite end is wired into a 25 pos. female 
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f. 

(Cannon) connector mounted on the rear p·anel. This con

nector normally used for TC (RS-232) is adjacent to the 

Amphenol connector. See Figure 13. 

Fan 

Modified Printer fan assembly and rerouted printer solenoid 
cable. 

g. Control Panel 

A new keyboard control panel (7038). (See Dwg. #B7038). 

B. LINE PRINTER OPTION INTERFACE 

a. PCB 7343 

Motherboard. 

b. PCB 7346 

I/O board for Daisy Printer, Line Printer and Punch (appro

priate jumpers are to be installed for printer operation). 
c. PCB 7347 

d. 

e. 

Memory (12K) can be substituted in PIO if spare 7247 not 

available . 

PCB 7348 

CPU for Daisy Printer, Line Printer and Punch (set select 

switches to Binary 3). 

PCB 7249 

Power Supply Regulator. 

f. 928 Interface Keyboard Cable Assembly (Part 11220-0166). 

See Dwg. #C6482-152. 

This cable plugs into J5 of 7343, routed through the rear 

panel of the (IB) to the RS-232 Cannon connector on the 

2221W Printer. 

g. 928 Interface I/O Cable Assembly (Part #220-0165). Dwg. 

#C6482-151. 

This cable plugs into J7 of the 7343 motherboard and is 

routed through the rear panel of the interface to the 

Amphenol connector on rear panel of printer . 
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3. LINE PRINTER OPTION (5531) 

Consists of: 

Modified 2231W Line (Matrix) Printer. 

Line Printer Option Interface (Part #270-0391). 

A. MODIFIED 2231W-l PRINTER 

a. PCB 7160D (R2) E-REV 2 

ECN 6Z91 was installed to make the board universal for 

several applications. (A jumper chart is included for LPO 

and a PROM chart for 928 ASCII on the revised drawing.) 

ECNs 6726 and 6750 were artwork changes and improvements to 

prevent indicator lamp burnouts. 7160 replaces 6760 or 

7060. 

b. PCB 6756 

P.S. Regulator and Power Terminator Board (no change). 

c. PCB 6761 (RS) E-REV 6 (ECN 6707) 

ECN 6707 provides a jumper arrangement to be installed for 

no Line Feed (LF) after Carriage Return (CR). Jumper chart 

on revised drawing (Option 2) specifies jumpers B-C and E-F. 

d. PCB 7157 

ECN 6438 modifies 7157 motherboard for line filter, AC 

receptacle and Cannon (TC) connector for keyboard. 

e. PCB 7066 

ECN 6319 changes wiring on fingerboard 7066 to make it 928 

compatible. (See Dwg. #B7066 for standard terms and 928 

terms). 

f. Modified Keyboard Control Panel 

(See Dwg. #C6762 for 6762-1 layout.) 

B. LINE PRINTER OPTION INTERFACE 

(Same as LPO Interface for 2221W Printer.) 
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4. SWITCH SETTINGS AND JUMPER CHART FOR PIO, LPO AND DAISY 

Two of the standard PC boards used in the interface require 

internal switch settings and jumper changes for operating each of 

the options. See chart below: 

A. PCB 7348 SWITCH SETTINGS (See Dwg. 7348) 

SW 1 Part #325-1501 

B. PCB 7346 JUMPERS (See Dwg. 7346 for jumper chart) 

JUMPERS INSTALLED REMOVED 
H, I Line Printer, Punch Daisy Printer 
D,E Line Printer, Punch Daisy Printer 
A,C Line Printer, Daisy Punch 
A,B Punch Line Printer, Daisy 
G,F Daisy Printer Line Printer, Punch 
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SECTION 3 

BASIC PUNCH MECHANISM 

Punch operation and mechanical details are described in the order in 
which adjustments should be made if such adjustments become necessary 
because of punch disassembly for repair or parts replacement. This se
quence may, in some instances, vary from the sequence recommended by the 
punch manufacturer. 

l. Input Shaft Torque Measurement para. 3.1 
2. Timing para. 3.2 
3. Punch Position at Rest para. 3.4.l 
4. Pawl Limit para. 3.4.2 
5. Punch Drive para. 3.4.3 
6. Punch Stripper Rod para. 3.4.4 
7. Punch Solenoid Gap Setting para. 3. 4.6 
a. Index Solenoid Armature/Intetposer para. 3.5.l 
9. Sprocket para • 3.5.2 

10. Cover para. 3.7.l 
11. Timing Pulse Generator - Gap ~ Alignment para. 3.8.l 
1~. P••i.•y Pwlae rtiene'l!'ate'I!' p•rau aa9 
13. Tape Tear Plate para. 3.7 
14 I Pari:ty £wheh ileeh paa:a. :;.10 

Table 3 .1 Recommended Seguence of Punch Adjustments 

3 .1 INPUT SHAPr TORQUE MEASUREMENT 

Torque required to turn the input shaft must be measured before the punch 
is operated or before adjustments are made because excessive friction 
within the mechanism can affect such adjustments and cause ·them to be 
faulty, A high t~rque reading may be caused by binding of the input 
shaft and any of. its components. Torque should alao be measured after 
making adjustments to verify that they were made correctly. The maximum 
starting torque should not exceed 4 inch-ounces. 

3. 2 TIMING 

The timing disc has a scale which is graduated in degrees, where one mark 
represents two degrees of shaft diaplacement. As shown in the timing 
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chart of Figure 3.1 and timing diagram of Figure 3.2, a punch should • 
reach and be level with the upper surface of the lower die plate at 231 
degrees upstroke and 23 degrees downstroke. Punch travel from this point, 
which is the same as that of the top surface of the platen, into the 
upper die plate and back should encompass 152 degrees of input shaft ro-
tation. Therefore, after 76 degrees, a punch should be at its maximum 
height, and the timing dial ~hould indicate 307 degrees. The following 
equation shows a correct timing disc setting: 

( 360 - 231) + 23 
+ 231 = 307±6 degrees 

2 

All dial indications are referenced to the center pole piece of the 
pulse generator coil. 

A quick check of the timing disc setting can be made as follows: 

OO"PUNCHES 
AT PLATEN 
LEVEL 

23• PUNCHES AT 
PLATEN LEVEL 
(RETURN SPRING 
TENSION) 

figure 3 .1 

• a' 
TIMING PUlSE 
ILOW•GOINGI 

231•PlN>£S AT 
PLATDI LEVEL 

1. 

2. 

3. 

Timing Chart, Punch 

Example l First reading: 
Second reading: 

(360 - 210) + 2 

2 

B2 

Manually latch one of the 
punches. Turn the input 
shaft c o u n t e r c 1 o c k -
wise until the riaing punch 
pin emerges from the lower 
die plate. The timing dial 
should read approximately 
231 degrees at that point. 

Continue to turn the input 
shaft co u n t er c 1 o ck -
wise. The timing dial 
should be at approximately 
23 degree• when the pu.nch 
pin returns to the surface 
of the die plate. 

The following two exurnples 
illustrate the method to 
determine the existing an
gular position of the tim
ing disc if it is assumed 
that the disc has been 
mounted incorrectly onto 
the input shaft. 

210 degrees; 
2 degrees. 

+ 210 = 286 degrees 

• 

• 
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286 degrees therefore is the position at which punches are fully up. 

Example 2 First reading: 
Second reading: 

352 - 200 

2 

200 degrees; 
352 degrees, 

+ 200 = 276 degrees 

4. 
276 degrees is then the present angular position at which the 
punches are fully ~p. 

4. Use the result of example 2 to set the dial so that position 276 
degrees lines up with the center of the coil pole piece, Hold 
the shaft firmly in place and loosen the nut at the timing disc 
side, see Figure 3.3, and the timing disc setscrew. This setscrew 
is located in the hub of the disc, 

CAUTION: The inner race of the ball bearing must be clamped to the 
input shaft before either timing disc or counterweight set

screws are tightened. If any adjustment is made, the nut at the end of 
the shaft is loosened. Then the setscrew is loosened. On reassembly, 
FIRST tighten the nut, then tighten the setscrew. 

s. Keep the input shaft firmly fixed and turn the timing disc so that 
position 307 degrees faces the coil pole piece, First tighten 
the nut to clamp the inner race of the ball bearing to the input 
shaft; then tighten the setscrew in the timing disc hub. 

6. Repeat step l through 3. Points of actual measurement should coin
cide with those in Figures 3.1 and 3.2 if the adjuetment was made 
correctly. 

3.2.l COUNTERWEIGHT 

The counterweight 12nd timing disc are identical both in shape and mate
rial composition. 

Alignment of the counterweight relative to the input shaft 
is extremely important. 

The weight and timing disc are factory-adjusted; therefore, they should 
not require any attention unless the input shaft assembly has been taken 
apart, disc or counterweight has been moved inadvertently, or punch 
timing has been adjusted, 

1. If the position of the timing disc is changed, that of the counter
weight must be changed also, The stepped aectiorta of disc and 
counterweight should be in close ctlignment. Place a atraight-edge 
across the punch side frames to align the stepped sections, Keep 
the straight-edge at right angles to the punch aid~ frames. 
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~••MER 
llJ>PAC.aR 

OUTl!.R / 
'iPAC.~R / 

INOe )( Llt..IK.. -...i::::nl 

PULLEY Hue 

PULL~Y 
0......-::.::lo 

\..OC.KNUT 

PULlEY L.OCK ~C.~EW 

TIMl._.G DISC. WIT ... DIAi.. 

Figure 3.3 Input Sha.ft and Components 
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CAt.rrION: During any adjustment, observe that FidST the nut at the 
end of the input shaft must be tightened to lock the inner 

race of the ball bearing BEEORE the setscrew in the counterweight is 
tightened. 

3.3 PUNCH PIN HarION 

The input shaft rotates continuously while the punch is in operation. 
The shaft and pulley which is attached to one end of the shaft is driven 
with a gear belt from a separately-mounted motor. The shaft is eccen
tric, therefore imparting a reciprocating motion to the drive link and 
the index link assemblies shown in Figure 3.3. These items continue to 
move back and forth, raising and lowering the feed mechanism, Figure 
3.10, and causing the pawl yoke, Figure 3.6, to swing back and forth 
about its eccentric shaft. 

The movement is repeated during each revolution of the drive shaft with
out causing the punches to rise and perforate the tape unless punch sole
noids have been energized. Current flow through these solenoids sets 
up magnetic fields to attract the armatures, thereby causing punch pins 
to rise. 

• 

Each punch solenoid armature is connected through the arma~ure link with • 
the corresponding punch pawl as shown in Figure 3.4. Pawls swivel about 
the common pawl pivot, which is fastened to the upper ends of the pawl 
yoke side plates. The pawl yoke has a reciprocating motion by being 
driven through the drive link from the eccentric input shaft. Therefore, 
the yoke moves back and forth, once toward the solenoids and then away 
from them for each complete cycle of input shaft rotation. 

When a punch solenoid is energized at zero degrees of input shaft rota
tion, the yoke still moves toward the solenoids and the energized sole
noid attracts and holds its armature. As the yoke then reverses its mo
tion, the armature link pulls the top portion of the pawl toward the 
solenoid and causes the pawl to swing upward. This swiveling of the 
pawl raises its stepped end to where the end can engage the lower por-
t ion of the punch driver arm. During this upward movement of the pawl, 
the overcentering spring reverses the direction of applied force as soon 
as the pawl is past the center of its travel. This commits the associated 
punch at 168 degrees of shaft rotation. 

The yoke continues to move away from the solenoids. At 180 degrees, the 
solenoid is deenergized since punch driver arm and pawl are firmly locked. 
Further yoke motion away from the solenoids can thus pull the armature 
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PAWL LIN\IT 

PAWL. PIVOT 

PAWL YO"-E PIVOT 

PUNCH DRl\/Ei.< 
r- ARM P1~0T 

PUNCH 

PUNCH 
DRIVER 

ARM REST 
l~lOP) 

'STRIPPER. 

01/l:'.'.R CE ... l"T!:R.11-JG. 
~PR1i..iGo 

F'igure 3.4 Punch Mechanism Schematic 

away from the solenoid core. At the same time, the stepped end of the 
pawl pushes the punch driver arm toward the rear of the punch (in a di
rection away from the solenoids). Punch driver arms are mounted so that 
they can swivel about the driver arm pivot, and the motion imparted by 
the pawl raises the end of the arm to which a punch is attached. The 
punch consequently is driven through the tape. 

When the yoke is farthest away from the solenoids, the two pawl yoke re
turn springs, shown in Figure 3.5, pull the yoke fully to the end of the 
stroke. The springs reduce chatter of the yoke at high-speed operation, 
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with one spring each attached to either yoke side plate. At this point, • 
in the cycle, the eccentric input shaft has reached its maximum excur-
sion away from the solenoids and reverses direction to move the yok~ 
back towards the solenoids. The pawl, therefore, begins to move away 
from the punch driver arm, and the arm return spring begins to raise 
th~ end of the driver arm opposite to that of the punch. If the spring 
should fail to do this, the punch stripper would return the driver arm 
to its normal position at the driver arm stop as the yoke moves closer 
to the solenoids and the stripper contacts the bottom of the driver arm. 

PUNCH S1R\PPER 

UPPER 
DIE PLATE 

PLATE 
(GUIDE) 

PUNCH OR IVER ARMS 

PAWL. YOKE 12ETURN SPe1NG 

PIVOT SHAFT LOCKlJUT 

PAWL. CARRI ER. 
ECCENTRIC SHAFT 

Pl""I C.AGiE, - FLU~M J:'Oct"AT RE!>T'' 
PO~ITION, RAISED TO o.oeo '!0.010 
INC~ FO~ D~l\IE POSITIO~l. 

PU~C.~ ORWER 
AR.'-4 STOP 

51DE 
P\..1'TE. 

PU..,CH ARM STOP 
t.AOUIUTING SCREWS t VERllCAL 

ADJU!itME NT 
" l='OA 
PUWCH PINS 
AT REST 

POSI TfON 11 

IWPUT SHAFT PULLEY 

TIM\WG DlSC 

Figure 3,5 Punch Mechanism 

When the punch driver arm contacts the punch driver arm stop, the pawl 
moves away from the bottom projection of the driver arm and transfers 
its motion through the armature link to the armature until the armature 
comes to rest against the solenoid frame. As soon as that happens, the 
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armature link pivots the pawl so that the stepped end of the pawl moves 
downward. During this movement, the overcentering spring reverses the 
direction of applied force, and the pawl is pressed against the pawl 
rest. 

This completes one cycle. If the •olenoid is energized during the next 
cycle, the previou•ly described process repeats. If the same hole is 
not to be punched during the next cycle, the solenoid is not energized, 
thus the. armature is not held in place but, instead, moves back and forth 
with the motion of the yoke, pulled by the pawl and armature.link. The 
pawl remains on the pawl rest, held there by the overcentering spring. 

3. 4 FUNCi HECHANISH ADJUSTMENTS AND PARTS REPLACEMENT 

3.4.l ADJUSTMENT - PUNCH POSITION AT REST 

The punch position at rest adjustment correctly adjusts the height of 
the punches with respect to the guide and upper die plates. It is essen
tial that spacing on both enda of the row of punches be equal and that 
the overall height be maintained in order to let punches descend below 
the platen level (same height as guide plate) before tape moves . 

l. Remove the Lucite cover and' remove all chad from the die plate. 
Carefully push any chad in die plate holes down with a thin instru
ment, bent-up paper clip, etc., until the chad can be discharged 
through the slot. 

2. If necessary, latch the #1 and 118 solenoids manually / then slowly 
turn the input shaft by hand until punches discharge any remaining 
chad from the guide plate. Unlatch punchea to return them to the 
rest position. 

3. Insert one punch pin gage (kit tool #189-1031) each of 0.203 inch 
length into punch holes lil and #8. 

4. Punch pin gages must be flush with the .urface of the upper die 
plate when punch pina are at reat. If both.aides are.too high or 
too low, loosen mounting •crew• on both punch side plates. To reach 
those on the •ide on ~hich the ball detent i• mounted, first re
move the detent aa outlined in paragraph 3.6. Screw holes are 
slotted in the aide platea to permit moving the punch driver arm 
stop UP or DOWN. 

5. Raise or lower the punch driver arm atop, see Figure 3.5, until 
gage pins are flush with the surface of the upper die plate. Then 
tighten the four mounting screws. Check the punch drive adjustment; 
see paragraph 3.4.3 • 
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3.4.2 ADJUSTHENT - PAWL LI~:i:T 

The pawl limit must be adjusted so that the top surfaces of pawls bear 
evenly against the lower surface of the pawl limit when pawls are raised. 

1. Turn the input shaft to approximately 40 degrees. Manually press 
pawls at point A; see insert of Figure 3.6. This forces pawls to 
rise. 

PAWL PIVOT 

CONTACT 1'REA~ 
f=OA Pt.WL LIMIT 
ADJU~Tlol\ILNT 

--- PAWL LIMIT 

PAWL REST A.ND 
RETAINING RINC. 

PUNCH 610£ ~RAM£ 

_j __ __::;..-~-J~---PAWLYOt:E 

Figure 3 .6 

SHIM 

~Wl. CARRIER ECCENTRIC 

~EA OS:- CCU~RECT SHAFT 
Pl.ACEMIENT (ECC.EN~IC KCTI~) 

Pawl Adjustment and Pawl Limit 
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Check the contact area between pawls and pawl limit on both sides 
of the limit. No gap should exist. If any gap is visible, loosen 
the pawl limit retaining screw on each pawl yoke side and adjust 
the limit so that it evenly contacts the top of all pawls. 

3. Tighten the two pawl limit retaining screws. Unlatch all solenoid 
armatures. 

3.4.3 ADJUSTMENT - PUNCH DRIVE 

The adjustable eccentric shaft shown in Figure 3.6 is the pawl yoke pivot 
point. The punch drive adjustment must position this pivot point in 
such a way that a raised pawl moves the corresponding punch driver arm 
sufficiently far to lift the punch pin through the punch guide plate and 
into the upper die plate. 

l. Perform the punch position at rest adjustment if necessary; see 
paragraph 3.4.l. Manually latch the ill and 118 punch solenoids. 

2. 

Set the input shaft to 307 degrees. At this setting, the pawl yoke 
should be farthest away from the solenoids. If it is not, check 
timing as outlined in paragraph 3.2. 

Insert punch pin gages in the #1 and #8 punch die holes. If the 
pawl yoke pivot point is correctly set, both pins must extend above 
the surface of the upper die plate by 0.080±0.010 inch; see Figure 
3.5. 

3. If this dimension i~ not correct, loosen locknuts on the threaded 
ends of the eccentric shaft. Turn the shaft slowly to raise or 
lower the p<Ml yoke. Maintain the setting of the input shaft at 
307 degrees. After correct pawl yoke pivot point adjustment, 
tighten the locknuts on both ends of the ~ccentric shaft. Remove 
the punch pin gages. 

3.4.4 ADJUSTMENT - PUNCH STRIPPER ROD 

The punch stripper rod adjustment is made to bring the rod within the 
required distance of the driver arms. The stripper rod has a flat sur
face milled along one side with which it contacts the punch driver arms. 
If an adjustment is required, the stripper rod is turned slightly to ob
tain the required clearance. 

1. Check correct adjustments per paragraphs 3.2, 3.4.l and 3.4.3. Set 
the timing dial to 127 degrees. This brings the stripper rod clos
est to the driver arms; see Figure 3,5. Nominal spacing between 
rod and driver arms should be 0.005 inch; however, accurate mea
surement may be difficult because of inaccessibility. Set-up by 
visual means with back-lighting is recommended. As a check, press 
the outer punch driver arms down by applying pressure at a point 
close to the dr 5.ver arm return spring; see Figure 3. 4. The driver 
arm should ju~~ barely move • 

Bll 



2. 

SERIES 500 PUNCH 

Turn the input shaft to 103 degrees. Depress the end of the Ul 
punch driver arm. Arm motion will have considerably increased over 
that noticed in step 1. The depressed arm must not be able to raise 
its punch high enough to make the tip show above the guide plate 
surface. 

3. If the visual check of step 2 shows that the punch pin is not re
tracted sufficiently, loosen the locknut at each end of the stripper 
rod; see Figure 3.5. Hold the input shaft at 103 degrees. Slowly 
turn the rod toward the driver arms, then depress the #1 driver arm 
and check pin retraction. The punch pin must be below the platen 
surface. 

NarE: The end of the stripper rod at the side of the timing disc is 
slotted so that a small screwdriver may be inserted to turn 

the shaft as outlined. 

4. After correct adjustment, tighten the nut on each end of the strip
per rod. Recheck all settings and make sure that clearance exists 
between the rod and the punch driver arms at 127 degrees of shaft 
displacement. This is the point at which the pawl yoke is closest 
to the solenoids. Thus, sane clearance should exist between the 
punch driver arms and the stripper rod. If !!£ clearance is noted, 
the previous adjustment was made incorrectly, and the possibility 
exists that pawl yoke motion may be restricted when the stripper 
rod contacts the driver arms. 

Such condition could result in improper punch operation and damage 
due to shock. Consequently~ readjust the stripper rod as outlined 
in step 3. 

3.4.5 REPLACEHENI' - PUNCH PINS 

The following steps list procedures to be followed if a punch pin has 
to be replaced. 

1. Remove the chad tube. Remove the ball detent mounting screws, see 
Figure 3.10, and remove the detent. Be careful that balls do noY 
fall out. They are retained only by the adhesiveness of the grease 
within the housing. 

2. Remove the two die assembly mounting screws with flat and lock
washers frcxn each punch side plate; see Figure 3.7. Hold the punch 
mechanism tilted sideways to prevent losing the #8 punch pin which 
is not held in place because it has no adjacent arm and which, 
therefore, could fall out of the die as soon as the assembly is 
moved. Carefully pull the die assembly in the direction toward 
the solenoids to clear the platen and then raise the assembly to 
clear punch pins #1 through #7, These punch pins remain attached 
to their arms. 
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ADJUSTABLE' 
TAPE GUIDE. 

NO.e PUNCH 
ORl\/ER A~IV\ 

GUIDE. 

Pl.ATE 

SERIES 500 PUNCH 

NO. 8 PUNtH PIN 

SPROC"e:T 
~~AFT 

PLATEN 

PL..ATEM f\o\OUk"TINCa 
"!ICRe:.W 

Oil: AC:,~E~BL..'f 
MOU .... TINC:. 5CR.aw 

~re 3.7 Punch and Die A••embly 

Set the input shaft to 300 degrees. To replace a worn or defective 
punch pin, raise the punch driver arm and pull the punch pin off 
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the front of the arm. Fit the replacement punch pin onto the arm 
and slide it on to where it seats on the slightly wider portion of 
the arm. Relative alignment should be the same as that of the other 
punch pins. 

4. Place punch pin 118 into the punch die assembly in such a way that 
the slot in the punch pin line• up correctly ·:<1ith the driver arm. 
Flat side of slot towards the arm. Very carefully position all 
other punch pins in the die holes. A pair of tweezers or other 
thin instrument may have to be used to align each punch pin and 
its hole. Careful.ly lower the die assembly and push punch pin 118 
down from the top of the punch until the slot engages the #8 punch 
driver arm. 

5. Press the punch die assembly down into the punch side frames. Pull 
the assembly toward the platen until the end of the platen engages 
the slot in the die assembly. Insert die assembly mounting screws 
but do not tighten them. 

6. Check punch pin movement by 1C'aising driver arms by hand. If bind·· 
ing is noticed, move the die assembly within the limits of the 
frame mounting holes until all punch pin movement appears to be 
even and without friction. Carefully tighten mounting screws on 

.both sides, one at a time. Continue to check punch pin movement 
while fastening screws to prevent binding the punch pins. 

7. Check the punch position at rest adjustment, paragraph 3.4.1, and 
the punch drive adjustment, paragraph 3.4.3. Hake corrections as 
needed. 

3,4,6 AD.nJSTMENT - PUNCH SOLENOID GAP SETTING 

Setting and tolerances for gaps A and B between armature and frame are 
shown in Figure 3.8. Hake measurements only with a non-magnetic feeler 

'50LENOID MOUNT'1N~ ~C.REW AR~i\T~E R£TALNEA MOUHTINC» SC.R£W 

0.004 + 0.002 INCM GAP 
-0000 

o. 005 + O.oo 3 l~CH <:;AP 
- 0.00.3 

(AT 127 DEGREE5) 

Figure 3 .e runch Solenoid Armature Gaps 
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SERIES 500 PUNCH 

gage. To adjust gap B, remove the solenoid from the punch and loosen 
the armature retainer mounting screws. Slide the retainer forward or 
backward to set the gap correctly, then tighten the screws. Gap A is 
accessible without removing the solenoid and loosening the solenoid 
mounting screws. 

3.4.7 REPLACEHENI' - PUNCH SOLENOID COIL 

Replace open-circuited or otherwise defective punch solenoid by removing 
the upper or lower bracket; see ri~ure 3.9. Solenoids at the rear may 
be removed without disassembling either bracket, and inside solenoids 
can possibly be removed by loosening the bracket mounting screws, by re
moving the two screws at the outer end, and by tiling the upper or lower 
bracket away from the punch to gain enough clearance to pull the def ec
t ive solenoid out of the punch. 

NOTE: The two forward mounting screws of the upper bracket also re-
tain the spring anchor bracket. Observe the spacer thickness 

between one tab of the anchor bracket and the punch side frame. Note 
the number and thickness of spacers under the mounting tab on the other 
end of the terminal strip. Hake sure that spacers are replaced correctly 
during reassembly. 

l. During disassembly of the upper bracket, carefully slide the spring 
anchor bracket toward the punch assembly. Remove the mounting 
screw from the solenoid which is to be replaced. The solenoid now 
will lie loosely within the punch a~sembly. 

2. Remove armature retainer mounting screws from the defective sole
noid. Withdraw the frame with coil. 

3. Disconnect coil leads from terminal strip and connector. Replace 
the coil and frame. If wires are to be spliced without opening 
the cable assembly, make sure that the connection is twisted, pro
perly so~dered, insulated and sleeved. Install the replacement 
coil and frame, then reassemble all parts in reverse order to that 
outlined previously. 

4. After complete reassembly, adjust armature gaps A and B of the re
placed solenoid and of all other solenoids which were loosened as 
specified in paragraph 3.4.6. Then tighten all solenoid mounting 
screws securely. 

3. 5 FEED MECHANISM 

Tape is fed forward from one punch position to the next over c nominal 
distance of 0.100 inch when the sprocket takes one step. The sprocket 
has 24 teeth but only approximately four teeth drive the tape at any 
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SOLl!...,011) MOUl\l'Tlll4C:. SC.Rl!.W I 
LOCKWAC:.MER • 0 

l='l.~T WA~~!!R. _____..o 

.A~MATUR.E 

r 

/ ARMATUR.E 
/ lUiiiAIN!!R.. 

.\R.MAT"U'lE WITl-4 
YO!<-E LIN!'-

UPPER e>i<AC~ET 
MOUN'Tl'°"<::a 5-CR.Ev.J 

~ 
/ls 
ARhf.ATURl RET~IMER 
Mt"AJNW~6 SCREW .,. 

~ 

1..owu .. ~RACIC.E T 

<::i?AC !! R,!) 
(UNEQUAL. 'T~ICIC.ME~ ~ 

Figure 3.9 Punch Solenoid Parts 

one time. The sprocket, Figure 3.10, is mounted on the sprocket shaft, 
which is held in place on one side by the ball detent gear and, on the 
other side, by a collar. The shaft also supports the spur gear and the 
optional positioning knob. 

Ratchet and sprocket shaft spur gears mesh, and the ratchet gear drives 
the sprocket gear when the ratchet shaft is locked and the two index 
links fall. The index links are supported by the input drive shaft and 
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BALL D£TENT GEAR 

RATCHET SHAFT 
PIVOT LINK 

SPROCKET 

SPROCKET 
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SPROCKET 
SHAFT 

RATCHET 
SHAFT 

SERI ES 500 PUNCH 

POSITIONING KNOB 
(OPTIONAL) 

SIDE 
FRAME 

REVERSE RATCHET 
(OPTIONAL, MAY 
NOT BE MOUNTED) 

FORWARD RATCHET 

RA ~HET SPUR 
GEAR 

Figure 3.10 Feed Mechanism 

actuated by the eccentric aect"1on of the shaft. Their motion, therefore, 
is nearly straight up-antl-down. 

Index links reach their point of maximum upward excursion at approxi
mately 23 degrees of input shaft rotation. Punches are then at the sur
face level of the guide plate - which is the same as the top surf ace of 
the platen - so that no obstruction exists to tape motion. 

Further input shaft rotation causes the index links and ratchet shaft 
assembly to move down. If the forward feed solenoid io energized at Zl 
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time (zero degrees), the lower portion of the solenoid armature is pulled 
against the solenoid core and the interposer portion above the armature 
pivot point, see Figure 3.11, moves toward the ratchet gear. 

The slight rotary motion of the ratchet shaft brings the ratchet gear 
tooth that lies immediately above the interposer into contact with it. 
At 105 (+10, -0) degrees, the interposer locks the ratchet gear. As 
the links continue to move down, the interposer causes the ratchet gear 
and its shaft to turn; thereby causing the ratchet spur gear to turn 
one tooth position in the opposite direction. The sprocket moves the 
tape one hole position until the ball detent locks the sprocket shaft 
again. In other words, with each revolution of the input shaft, the 
sprocket shaft moves one sprocket tooth position forward when the feed 
solenoid is energized. 

At 180 degrees of input shaft rotation, the feed solenoid coil is de
energized and the armature return spring pulls the interposer away from 
the ratchet gear. This prevents drag during the next upward movement 
of the index links and allows the ratchet spur gear to walk slightly 
about the stationary sprocket gear. 

Tape is directed by the tape guide plate until it reaches the punch sta
tion. Leader tape then is picked up by the sprocket and, subsequently, 
index holes are punched as tape is fed through the punch. 

• 

The sprocket is positioned by detenting the sprocket shaft with the ball • 
detent. This detent locks the sprocket shaft in one of 24 positions un-
less the shaft is driven automatically or manually with the positioning 
knob. 

3.5.l ADJUSTMENT - INDEX SOLENOID ARMATURE/INTERPOSER 

Before the solenoid armature is adjusted, the ball detent must be in 
place and mounting screws must be tight. Setscrews in all gears and 
ratchets must be tight. The sprocket shaft must not have any side play. 

To check or adjust the gap between the armature and the solenoid frame, 
remove the solenoid from the punch because it is mounted in an area that 
makes measuring impossible. 

l. Turn power OF'F and remove the two solenoid mounting screws fran 
the punch aid~ frame. Withdraw the solenoid from the punch. 

2. Check the gaps by electrically energizing the solenoid, or by press
ing the armature against the solenoid. Do not apply any excessive 
force. Gap width should be 0.005±0.001 inch as shown in Figure 
3. ll. If an adjustment is required, loosen the top and/or bottom 
armature or plate in such a manner that the specified gap is ob
tained. Measure the gap only with a non-magnetic feeler gage. 
Tighten all screws securely. 
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NarE: Make sure that the gap at the bottom of the solenoid is mea-
sured between the solenoid frame and the armature and noL ~ 0 -

tween the inner edge of the plate and the armature. Hoving the plate 
farther to the rear of the solenoid decreases the gap, moving it forward 
increases the gap. 

INTERPOSER 
PORTION OF 
ARMATURE 

ARMATURE 
SUPPORT 

PLATE MOUNTING 
SCREWS 

.... 
' ' I 

I 
I 

I 
I 

Figure 3 .11 

RATCHET ,,,-- ', 

SHAFT~ ) 

~> _, 
·~:-:;g~\ ~- :~\i//;r_., 
MOUNTING /_' -! ' 

SCREWS lr~.o~~;,J Ucml~tl' 
FRAME~~-~ 1 _ 

-, r-0 028" 

HINGE 

SOLENOID 

Forward Feed Solenoid 

3. Loosen the locknut on the adjustment screw. Deenergize the sole
noid or release it to the normal rest position. Adjust the adjust
ment screw so that the gap between armatures and solenoid frame is 
0.028 inch. Tighten the locknut. 

4. Reinstall the solenoid in the punch. Tighten the mounting screws 
just enough to prevent solenoid movement. Hake sure that timing 
has been adjusted as outlined in paragraph 3.2. If timing is not 
correct / adjust it before continuing with the fol lowing procedures. 

5. Loosen the solenoid mounting screws and pull the solenoid toward 
the rear of the punch (away from the ratchet shaft) until the rear 
mounting screw rests on the edge of the enlarged rear mounting 
hole. Then swing the solenoid toward the ratchet until the inter
poser portion of the armature leaves a gap between its tip and the 
outer edge of the adjoining ratchet gear tooth of 0.005 inch. The 
gap is shown in Figure 3.11. 

6 • Carefully tighten the two mounting screws while maintaining the 
solenoid position. Recheck the gap with an offset feeler gage of 
0.005 inch thickness. Correct the adjustment, if necessary, as 
outlined in steps 4 and 5. Then tighten mounting screws securely • 
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Rotate the timing dial to 105 degrees and manually move the inter
poser toward the ratchet. The interposer must contact the ratchet 
without play between the top of the interposer and the ratchet 
tooth. If ru1 adjustment is necessary, loosen the setscrews and 
reposition the ratchet. Check this adjustment for all ratchet 
teeth by manually latching the solenoid and by turning the input 
shaft. Also check after each feed step that the sprocket shaft is 
in its fully detented position. 

3.5.2 ADJUSTMENT - SPROCKET 

Sprocket rotation must.move tape parallel to the 
upper die plate. The distance from this edge to 
sprocket teeth must be 0.394±0.002 inch, or from 
outside of the sprocket teeth, 0.371±0.002 inch. 
zoning. 

guide edge on the 
the centerline of the 
the guide edge to the 
This spacing is called 

Nan:: Before meusurement is made, al 1 setscrews in sprocket shaft 
components mLst be tightened. 

1. Measure zoning. If an adjustment is required, loosen screws A and 
B, see Figure 3.10, and move the sprocket toward or away from the 
guide edge to obtain a correct spacing of 0.371±0.002 inch to the 
outside of the sprocket teeth. 

2. Checking zoning with a tape gage, or as accurately as possible by 
punching code holes (delete code) over a section of tape. Fold 
the tape back on itself and line up two delete codes so that their 
holes accurately overlap as shown in Figure 3.12. If zoning is 

INCORRECT 

CORRECT 

Figure 3.12 Zoning Check 
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off, code holes are not punched perpendicularly to the edge of the 
tape and, consequently, when holes line up, the upper and lower 
edges of the folded tape do not. If any adjustment is required, 
correct the positioning of the sprocket. 

BALL DETENT 

The ball detent arrests the rotation of the sprocket shaft. It also 
holds the shaft fixed during upward movement of the index links. The 
detent is shown in Figure 3.10. It consists of an injection-molded 
plastic part into which six stainless steel balls have been inserted, 
with individual springs and setscrews. Setscrews are adjusted to pro
vide enough spring tension so that contact between balls and detent gear 
keeps the shaft normally in a fixed position, except when operation calls 
for rotation of the sprocket shaft. 

The ball detent can be removed from the punch by removing the two detent 
housing mounting screws, and by loosening the detent gear setscrew, so 
that both gear and detent housing can be removed from the shaft as a 
unit. The detent housing may also be removed while leaving the gear on 
the shaft. 

CAtrrION: Be very careful not to lose any of the ball and springs 
which are under tension. 

3 • 7 COVER AND TAPE TEAR PLATE 

The spring-loaded cover holds down the tape on its way through the punch. 
The cover is transparent; it therefore allows the operator to tead the 
perforated code after the tape stops moving. A spring-loaded latch 
keeps the cover closed and in the DOWN position. To release the cover, 
the operator must manually retract the latch. 

Tape is removed after punching by advancing the tape out of the punch 
so that none of the data characters are torn off. The operator then 
pulls the tape up against the tear plate. The plate is po~i t ioned so 
that its serrations cut through the center of index and character code 
hole(s). The leading edge of the tape should be straight and at right 
angles to the sides of the tape. 

If adjustment is required, loosen the two mounting screws on the platen 
surface and align the plate so that serrations in the upper section of 
the tear plate fit over a line through the center of an index hole, as 
shown in the enlargement of Figure 3.13. After correct adjustment, 
tighten the two mounting screws • 
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0 0 0 0 
0 0 0 

0 0 0 0 0 

00 oOOO 
0 0 0 0 

Figure 3 .13 Tepe Teer Plate 

ADJUSTMENT - COVER 

Hake sure that the pivot shaft is properly secured with E-type retaining 

• 

rings and that the spring is under stress so that it will tend to un- • 
wind, thereby opening the cover. 

1. The cover latch must be adjusted so that the cover is spaced 0.015 
(+0.000 1 -0.002) inch away from the sprocket. Use a feeler gage 
between sprocket and the lower surface of the cover. Press the 
cover down and loosen the two mounting screws in the latch retainer. 
The through-holes in the retainer ere slotted so that the latch can 
be moved up or down as required. Adjust the latch so that the lower 
surface of the latch touches the upper surface of the cover. Tighten 
the two retainer mounting screws. 

IMPORTANT: The previously specified clearance between cover and 
sprocket must be equal on both sides of the sprocket. 

Since the cover is curved at the upper end, the same clearance must be 
maintained at that point. 

2. If ·the adjustment of step 1 shows that clearance is uneven, loosen 
the bracket mounting screws and move the bracket with cover up, 
down and/or sideways until 0.015 {+0.000, -0.002) inch can be mea
sured between all points on the sprocket and the lower surface of 
the cover. Then tighten the bracket mounting screws. Recheck the 
latch adjustment of step 1. 

3. Check that the slot on the underside of the cover is centered above 
the sprocket teeth. If it is not, loosen the cover mounting screws 
and move the cover sideways until t~eth are perfectly centered in 
the slot. This adjustment is made with the cover closed. If the 
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adjustment is made correctly, the clearance between the un~erside 
of the cover and any point on the platen should not be less than 
0.013 inch nor more than 0.015 inch. 

TIHir«; PULSE GENERATCR 

When the timing disc at one end of the input shaft interrupts the mag
netic flux produced by current flow through the solenoid, it generates 
a timing pulse. The pulse coil is mounted adjacent to the timing disc 
and its load coil is mounted to the same punch side frame; see Figure 
3.14. 

TIMING O\SC 

PULSE CGIL 

Figure 3.14 Timing Pulse Generator 

Current flow through the load 
coil maintains the pulse gen
erator a t a nominal voltage 
level. Induction establishes a 
magnetic field whose flux lines 
pass through the timing disc, 
the input shaft and the punch 
frame to form a complete loop. 
Any interruption of the flux 
path changes the intensity of 
the magnetic field and produces 
a transient voltage level shift 
in the form of a positive or 
negative-going spike. 

The edge of the timing disc comes 
closer to the pulse coil at an 
input shaft setting of 180 to 
360 degrees than it does between 
zero and 180 degrees. At zero, 
the gap increases and the resul
tant collapse of the magnetic 

field induces a voltage in the pulse generator which tends to maintain 
the direction of current flow; thus, a negative-going spike results. 
When the timing disc reaches 180 degrees, the disc surface suddenly in
creases, the gap between the disc and pulse generator decreases, and the 
magnetic field builds up rapidly / thereby producing a positive
going spike. 

3.8.l 

1. 

ADJUSTMENT - GAP AND ALIGNMENT 

The gap between the timing disc and pulse coil shall be ·o.008±0.002 
inch; see Figure 3.14. The gap shall be measured with a feeler gage 
while the punch is not in operation. Heasurements shall be made 
between pulse coil pole piece and several spots along the edge of the 
disc at input shaft settings between 180 degrees and 360 degrees • 
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If the gap is not correct, loosen the mounting screws for the pulse 
coil support and adjust the coil to obtain the correct gap. Then 
tighten the mounting screws. 

CAtrrION: Holes i~ the coil support plate shown in Figure 3.14 are 
slotted so that the support may move toward or away from 

the timing disc with only a minimum cunount of side play. This is re
quired because th& center of the solenoid core is the reference point 
for timing disc markings. 

Any adjustment of the pulse coil, therefore, should be made as carefully 
as possible. Attempt to leave the coil in its relative position to 
the timing disc, while moving it straight back or forth to correctly set 
the gap. 

If the pulse coil is removed for replacement or for other reasons, its 
position should be accurately inscribed on the punch side plate before 
removal. It should be adjusted at installation to split the possible 
total 4 degrees of side motion obtainable because of excess clearance 
in mounting holes. The series-connected load coil, mounted near the 
upper edge of the punch side frame, requires no adjustment. 

LOAD COIL 

COllNTERW~l~T 

0.015 t 0.003 GAP 
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If the gap is not correct, ioosen the coil bracket retaining screws. 
Hove the coil toward the timing disc or away from it, A gap change 
of 0.003 inch will produce a voltage cha.nge of approximately one 
volt; thus, if the gap is 0.009 inch and the pul•e is four volts, 
decreuse the gap to 0.006 inch to obtain a pulse of five volts. 
Then tighten the bracket retaining screws. f 

I 

3. IQ ~ 5.1 \ 
' 

The optional parity switch block consists of 15 switches of the double
throw type which are contained within the block. The block is a molded 
assembly mounted to the underside of the punch die plate as shown in 
Figure 3.7. A cutaway view through the block is shown in Figure 3.16 • 

?\)t.)C.H 
PlllJ----__. 

PAR..\1''( SWl'TC.~ 

OR\VE. PIN 

PU~C.~ ORIVE~ 
Aa.M PIVOT 

Figure 3.16 Cutaway through Punch 

Switches are arranged in two rows so that two switch drive pins rest on 
the rear top edge of a punch driver arm, except for the arm of punch #1, 
which ha• only one pin. Movement of any driver arm results in simulta
neous displacement of both parity switch drive pins, with consequent 
switch tran•fer. Refer to Section 7 page 7-11, for electronic descrip-

. d I tion an interconnections. 
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Switches are connected in a series-parallel set-up. The parity block • 
is supplied as a unit assembly which is factory-inst~lled. Adjustment, 
if necessary, is listed in the following steps. 

l. Disconnect the punch from circuits by removing punch connectors. 
Check the spacing between the underside of the parity block and 
the rear extensions of driver arms on both sides of the punch. The 
nominal distance should be 0.062 inch. 

2. Use an ohmmeter and set it to the Rxl range. Connect one ohnuneter 
lead to pin #10 of connector JPS {ODD) and the other lead to pin 
~112 of the same connector {IN). Manually latch the ~11 punch sole -
noid. Turn the input shaft slowly by hand until the meter reading 
goes from infinity to full scale. The timing disc setting should 
be less than 307 degrees. Continue to turn the input shaft until 
the 307 degree mark on the timing disc lines up with the center of 
the pulse solenoid. 

NOTE: Punches are fully up at 307 degrees. Parity switch drive pins 
should move between 0.010 and 0.020 inch and contact transfer 

within the parity block should occur before 307 degrees. The mid-point 
of parity sw~tch contact tran~fer should be around 307 degrees, and some 
clearance should exist at that point between the bottom of the parity 
switch drive pins and the top of the punch driver arms. 

3. Check to determine that such clearance exists and then repeat step 
2 but this time check continuity by latching solenoid #8, If no 
continuity can be obtained at all - and assWDing that the parity 
block is not otherwise defective - it indicates that the block is 
too close to the punch driver arms so that parity switches are held 
OPEN constantly. The reverse is true if continuity i.-; p;~esent con
tinuoualy. 

4. If no clearance exists between the bottcm of the drive piraa and the 
top of the driver arms, looaen the parity block mounting acrews and 
reaove shims from between the block and the punch frame to raise 
the parity block and move it farther away frcn the punch driver 
ar11a. Repeat ateps 2 and 3 to make aure that the adjustment was 
made correctly. Note that the row of parity awitch drive pins far
ther away from. the driver arm return springs will show leas clear
ance than pins closer to the return apringa. 

3.11 Ot.rr-OF-TAPE SWITCH 

The optional out-of-tape switch is mounted at the rear of the punch. 
When the microawitch mounting screws with waahers are loosen~d, enough 
play exists between mounting holea and through holes in the switch to 
move the switch to a position at which contact transfer occurs. The 
normally-closed contact and the common contact are used for teat (the 
two outaide microawitch terminals). 
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ROlfl'INE INSPECfION, CLEANING AND LUBRICATION 

The punch muet be periodically inspected and cleaned. If necessary, and 
in accordance with manufacturer's recolllJ'llendationa, the punch must be lu
bricated at specified intervals. If the punch has to be disassembled to 
accaaplieh thie, follow procedure• outlined previously. 

CLEANING 

Turn all power OFT and disconnect all plugs. Remove all dirt, paper, 
duet, lint and old lubricant. Uee a lint-free cloth to remove excessive 
and/or dried lubricants from any and all parta during diaaeaembly. It 
may be neceaaary to uee a cleaning solvent to inaure that all parts are 
properly cleaned. It is recOllllllended that a non-toxic, non-flammable 
cleaning fluid be uaed. 

IHPO~AHI': Jlo not immerse the unit in cleaning aolvents or ultra
aonic cleaner•. 

UJBRICATION 

After cleaning, lubricate the punch. Do not apply lubricants excessive
ly. If specified lubricants are not available, use only acceptable sub
stitute• of a quality and grade equal to, or better than, that of the. 
original lubricants • 
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Lubrication point• of part• are identified in the following figures by 
callouta. The numeral identifies the lubricant listed in Table 3.2. 
The area to be lubricated ia called out for such item in a tabulation 
that accanpaniea each figure. Sonae parts are labeled to facilitate cor
relation of representative views shown in the figures contained in this 
section. 

Item Number Type Lubricant 

l Custom Lube 700 

2 Gulflex "A" Grease 

3 Custom Lube 700 Mixed With Gulflex "A'' Grease 

Table 3. 2 Lubricants 

Reference Figure 3.17 

A. Lubricate upper bearing sur
faces in both index links. 

INPUT 
~HAFT 

B. Lubricate both sides of each 
washer and spacer shown. 

INDEX 
LINK 

Figure 3.17 Lubrication Points: Shaft i Index Link 

Reference Figure 3.18 

A. Lubricate the inside bearing 
surfaces for the sprocket 
shafts in both punch •ide 
frame•. 

B. 
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Lubricate both holes in each 
ratchet shaft pivot link. 
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Reference Figure 3.18 (continued) 

c. 

E. 

Grease tooth surfaces of both 
the ratchet and sprocket shaft 
spur gears. 

Grease tooth surfaces of the 
detent gear WITH THE BAU. DE
TENT IN PLACE. Latch the for -
ward feed solenoid by hand or 
electrically energize it to 
rotate the sprocket shaft. Pack 
the entire inside area of the 
detent. 

2 

D. Grease tooth surfaces of the 
forward ratchet. 

CAITTION: Do NOT remove the ball 
detent from the shaft. 

FOR....ab 
RATCHET 

Figure 3.18 Lubrication Points: Ratchets, Gears i Pawl 
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Reference Figure 3.19 

A. 

c. 

E. 

Lubricate the surface of the 
pawl carrier eccentric shaft. 

Lubricate the tip of each pawl. 

Grease the pawl contact notch 
on each one of the punch driver 
arms. 

PUNCH DRIVER AAM 

M'td CARR\ER 
EC:CENTAlt 8AAFl 

B. 

D. 

r. 

Lubricate the pivot hole of 
each one of the nine pawls. 

Grease the contact points of 
each one of the nine punch 
driver arms. 

Grease the ends of the pawl 
yo1<e return springs and their 
attachment holes in the paw 1 
yoke and s pr i·n g anchor 
bracket. 

P1'.WL. YOKE 
SIDE P\.~'lE 

PUNc.H t>RIVER 
~RM ~TOP 

VAING 
ANCHOR IMC.KET 

Figure 3.19 Lubrication Points: Pawl & Punch Assembly 
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Reference Figure 3.19 (continued) 

G, Lubricate the upper surface of 
the punch driver arm stop that 
contacts the tip of each punch 
driver arm. 

I. Lubricate the top and bottom of 
each slot for the index punch 
and all eight code hole punchea, 

ARN'"hJQf_ (-h 
5PArEA. '-'1 \ 

'm 

C01'-

Figure 3.20 Lubrication Points: 
Solenoid Armatures 

INlERP~~ PORllON 
Of' ARMAlURf 

50lUIOl0 
~R~E COIL 

FAgure 3.21 Lubrication Points: 
Feed Solenoid i Ratchet 
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H. 

J, 

Lubricate the contact surf ace 
at the end of each one of the 
punch driver arms. 

Lubricate the punch guide holes 
for a 1 1 nine punches in the 
lower die plate. 

Reference Figure 3.20 

A. Lubricate both sides of 
each armature spacer. This 
must be done on all nine 
punch solenoid armatures. 

B. Lubricate the armature 
point• and link pivot points 
on all nine solenoids. 

CAllI'ION: Do not get lubri-
cant on armature 

surf acea,solenoid cores or sole -
noid frames. 

Reference Figure 3.21 

A. Lubricate the inside sur
faces of armature pivot 
holes. 

CAtrrION: Do not get lubri-
cant on armature 

aurfacea,solenoid core a or sole -
noid frames. 

B. Greaae the interposer arma
ture tip. 

L-------------------------------- ---
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DRIVE-BELT TENSION 

Tension of the drive belt is correct when it can be depressed 1/4 inch 
with light finger pressure mic:Nay between motor and punch.drive pulley~ .. 

To adjust, loosen the four motor-mounting screws and nuts, move the 
motor in the required direction and tighten the nuts. 

LUBRICATION 

Turn all power OFT, remove the cover, disconnect all plugs and remove 
the Hodel 500 punch from the unit, Refer to paragraph 3.12, 
for cleaning and lubricating the basic punch. 

Lubrication points of components of the desk top punch, other than the 
basic punch, are shown in the following figures. Numerals identify the 
lubricants listed in Tcible 3.2, 

Reference Figure 4.6 

A. Lubricate the rewinder spindle 
at the points it enters and 
leaves the rewinder motor gear
box. 

Reference Figure 4,7 

A. 

c. 

Lubricate the two pivot holes 
in the actuating lever. 

Grease the upper and lower con
t act surfaces in the two slots 
on the tension release plate 
side frames. 
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B. 

c. 

B. 

D. 

Lubricate the ends of the 
ON-arr switch pivot shaft. 

Lubricate the tension arm 
pivot points. 

Grease the four contact 
areas on the overcenter ing 
spring. 

Grease the two pivot holes 
in t he tension release 
plate. 

• 

• 

• 
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SECTION 4 

DESK TOP PUNCH 

4 •. 1 GENERAL DESCR IPI' ION 

The desk top punch, Figure 4.1, is a self-contained device that uses a 
Model 500 punch and contains the necessary accessories for tape handling. 
It can be supplied with or without electronic loqic • 

FRONT 

Figure 4.1 

REAR 

Desk Top Punch 

The desk top unit can fit on furniture, an associated device or the pro
cessor. The front of the unit slants forward with space proviaed for 
the punch section and a cutout for the tape feed/tape rewind switch. 

The drawer has storage space for a tape roll. A tape rewinder is mounted 
to the left side of the unit. A tape tension and out-of-tape switch 
at the right front allows tape to be monitored so that punch operation 
can be stopped before tape tears if a tight tape condition should occur. 
The cover encloses the entire unit except for the top section of the 
punch, the bottom drawer, the tape tension switch, the tape rewinder 
and a connector and fuse at the rear of the unit. The cover can be re
moved by loosening the two screws at the front and the two at the rear 
of the unit. 

During normal operation, tape unspools from within the drawer, passes 
through the tape tension and out-of-tape switch and into the punch. 
When it emerges from the punch, it slips over a guide bar s~pported by 
the cover and winds around the idler arm of the rewinder, back over the 
idler roller of the guide bar and onto the tape reel. 
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Figure 4.2 Top View of Cabinet with 
Cover ncmoved and Connectors DisengageA 

The interior of the desk top 
unit / Figure 4 .2, contains the 
essential parts for operation 
of the punch drive motor / re
winder drive and rewinder ten
sion stop switch. Parts con
sist primarily of capacitors, 
resistors, a microswitch and 
the required switch actuating 
linkages. The punch itself 
is mounted on vibration iso
lators, two ~f which are sup
ported by a bracket at the 
rear. The punch can be re
moved by loosening the four 
nuts above its four slotted 
feet. For ease in removal, 
nuts and lockwashers should 
be taken off • 

Two connectors, attached to 
the punch cable, plug into re
ceptacles at the center of the 
desk top unit. In units with
out electronics, the recepta
cles connect directly with 
that at the rear of the cabi

net. This provides a direct path to the punch for interfacing with cus
tomer equipment, except that the tape tension switch can be used to stop 
punch operation if tape begins to hang up at the supply reel drawer. 
Supply voltages to power the punch drive motor and that ot the tape re
winder also enter through the receptacle at the rear of the cabinet. 

Models with electronic logic circuits contain. these circuits on a board 
at the center of the interior cabinet. The board is mounted on two 
brackets, which support the board above some of the other components on 
the top of the cabinet. The discrete component or integrated circuit 
board is then interfaced with the punch and the connector at the rear 
of the desk top unit, Signals received from the central processor are 
thereby transmitted to the circuit logic and from there to the punch. 

Parts of the desk top unit with the punch in place but without the elec
tronic circuit board are shown in Figure 4.2. 

4.2 OPERATION - PUNCH 

• 

• 

The motor that drives the punch input shaft rotates continuously when • 
power is applied from an external source such as the ~entral p~o-
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cessor. The punch can be set up to operate at speeds of up to 50 charac
ters per second. The operation of the punch as a basic unit is described 
previously in this manual and.reference to basic operation should be 
made in the applicable section. 

4.3 OPERATION - TAPE TENSION AND OUT-OF-TAPE SWITCH 

The tape tension and out-of-tape switch is mounted to the front of the 
desk top unit in order to allow tape to be controlled whi,le it is being 
fed into the punch. If tape hangs up in the tape supply drawer, binds 
for some other reason before it enters the punch or if tape runs out, 
the switch will close. The switch must be adjusted so that tape de
presses the actuating lever to produce microswitch contact transfer. 
An out-of-tape condition must release tension on the contact plunger 
so that contacts transfer. The switch must be adjusted to let the 
tension release plate drop out when a given value of tape tension is 
exceeded. 

Adjust the switch as follows: 

1. Tape tension must not exceed 4 to 6 ounces before the tension re
lease plate drops out. To check this adjustment, insert a piece 
of tape into the switch as ~hown in Figure 4.3. Pull the tension 
release plate forward, insert tape sideways from the left and 
press the release plate back. Let the tape protrude from the 
switch at the top and bottom. Doublefold the lower end and pierce 
a hole through it. Insert a spring gage with a range of 0 to 10 
ounces in the hole and hold it while pulling the upper end of the 
tape in its normal direction of travel. Measure the force required 
to cause the tape tension plate to drop out. 

2. If the scale reads above or be
low the nominal 4 to 6 ounces, 
make adjustments by changing the 
setting of the tension.adjustment 
screw,· see Figure 4 .4. Turning 
the s c r e w clockwise lowers 
the upper pressure roller and in
creases the force required to 
drop out the tension release 
plate. Turn in g the screw 
counterclockwise r educ e s the 
amount of force required to mcke 
the plate drop out, 

Figure 4.3 Tape Tension Switch 
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To check switch operation, shut off all power. Connect ohmmeter 
leads to the common and the normally-open terminals of the micro
switch. Remove all tape.. from the switch. Set the meter to the 
Rxl range. The meter should indicate full scale. 

NarE: The switch actuating lever is spring-loaded to keep the micro
switch contact plunger depressed when tape is NOT present. 

This keeps the normally-open contact closed when tape is absent or when 
the switch opens because of excessive tape tension. 

ACTUATINC., 

M IC.ROSW 11'C "4 

SWl1'CH --~ 
MOUNT 8RA.C."tT 

Figure 4.4 

ACTUATING LEVER 
PIVOT 

TENSION RELE"SE 
PLATE 

Pl-tt++-----TE..aSIOtl.I RELEJ.SE 
PL•TE PIVOT 

Tape Tension Switch Adjustment 

4. Insert a piece of tape into the switch and close the tension re
lease plate. The normally-open contact must then open as shown 
by an infinity reading on the ohmmeter. 

5. If the meter readings for steps 3 or 4 do not correspond to those 
listed, loosen the microswitch mounting screws and carefully adjust 
the switch until a repeat of the two steps indicates that the switch 
is set correctly. Then tighten the microswitch mounting screws. 

6. Apply power, insert tape, and operat~ the punch. Check that tape 
moves freely through the switch without binding. If it binds, check 
switch installation, tape insertion and the switch adjustment. Hake 
necessary corrections. 

NOTE: During normal operation the tension release plate may be pulled 
forward to halt punch operation. 
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4.4 ON-Of"F-f'EED SWITCH 

Tape rewinding is controlled with a switch on the left-hand side of the 
forward cover section, The switch has three positions: O~, orr and 
FORWARD f'EED. This third position is spring-loaded. Turning the switch 
from orr to ON starts the rotation of the rewinder motor and that of the 
tape reel, provided that tape is slack and ready for spooling. 

The switch must be held down in the third position to override the normal 
spring loading. As long as the switch is held down it will cause the 
punch to advance tape while, simultaneously, punching sprocket holes 
into - as yet - unperforated tape. Releasing the switch from this posi
tion causes punch operati~n to stop but it keeps the rewinder motor ener
gized for tape take-up. 

CAtrrION: The feed s\.:itch should be used only to prepare tape leaders 
or trailers. If the switch is depressed while the punch is 

operating under processor control, valuable data information may be lost 
by overriding the processor signal. 

4.5 OPERATION - TAP£ REWINDER 

Rewinding ••.,der normal 01-~rating conditions begins as soon as enough 
tape has hu~n fed out of the punch to let the tension arm on the rewind 
mechanisr.• rc.:ach a slack-t~pe position. Thia state is obtained when the 
tens ion ar1 , which is spL. ing loaded, moves toward the front of the desk 
top unit. The rewind operation continues as long as tape is being fed 
out of th1; tape supply drauer / through the punch and toward the rewinder. 

Under a tight-tape conditJ.on or when the punch stops, tape tension begins 
to increase and the tension arm moves from the front of the unit toward 
the rear, As it reaches the approximate mid-point of its travel, that 
is, when it is approximately perpendicular to the base of the desk top 
unit, it causes microswitch tension contacts to transfer, thereby shut
ting the r~wind drive motor off. The tension arm remains in this posi
tion until the punch starts to release more tape or until the operator 
turns the control switch to orr. 

4. 6 ADJUSTMI:: NT - TAPE REWINDER 

1. Lift the tension arm to its perpendicular position; Figure 4.5. 
If the microswitch is transferred before this position is reached 
or does not transfer when this position is reached, loosen the 
earn setscrew. With the arm in the perpendicular position, adjust 
the cam so the microswitch transfers and tighten the setscrew • 
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Using a spring scale, determine that tension on the idler roller 
at the point the microswitch is transferred is one to two ounces. 
If it is not, loosen the.spring stud and hold the tension arm at 
the switch transfer position with the spring scale. turn the re
turn-•pring collar until the required tension ia read and tighten 
the stud. 

3. Torque on the spindle muat be nine to twelve inch-ouncea. To ad
just thia torque, looaen the setscrew on the torque collar, move 
the collar, aa necesaary, until the required torque i• provided, 
and tighten the setscrew. 

TEN910N As:lM 
(Re:'ST PO"!>ITION) 

c;:;P1NOLE 

'iSPR..INq STUO 

R.ETUliLN 

1!.PA.IN«; 

RETUR.N •"5PRINCj 

CAM 

Figure 4.5 Tape Rewinder 
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4.7 DRIVE-BELT TENSION 

Tension of the drive belt is.correct when it can be depressed 1/4 inch 
with light finger pressure midway between motor and punch drive pulleys. 

To adjust, loosen the four motor-mounting screws and nuts, move the 
motor in the required direction and tighten the nuts. 

4.8 LUBRICATION 

Turn all power OFF, remove the cover, disconnect all plugs and remove 
the Hodel 500 punch from the unit. Refer to paragraph 3.12, page 3-28, 
for cleaning and lubricating the basic punch. 

Lubrication points of components of the desk top punch, other than the 
basic· punch, are shown in the following figures. Numerals identify the 
lubricants listed in Table 3.2, page 3-29. 

Reference Figure 4.6 

A. Lubricate the rewinder spindle 
at the point s it enters and 
leaves the rewinder motor gear
box. 

Reference Figure 4.7 

A. 

c. 

Lubricate the two pivot holes 
in the actuating lever. 

Grease the upper and lower con
tact surfaces in the two slots 
on the tension release plate 
aide frames • 
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B. 

c. 

B. 

o. 

Lubricate the ends of the 
ON-OFF switch pivot shaft . 

Lubricate the tension atm 
pivot points. 

Grease the four contact 
areas on the over centering 
spring. 

Grease the two pivot holes 
in the tension release 
plate. 
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Figure 4 .6 Lubricat:ion Points; Tape Rewinder 

AClUATINu LEVE'R 

TENSION RELEA&E 
Pl AT IZ PIVOT 

O\IERCfNlERI~ 
$>~ING 

Figure 4 .7 Lubrication Points: Tape Tension Switch 
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DRAWING II SIZE 

6482-151 c 

6482-152 c 
6482-153 B 

6577 E 

6727 E 

6756 D 

6761 E 

6762(-1) c 
6850-999 D 

7038 B 

7066 B 

7076-2 E 

7160 E 

7247 

7249 

7341 

7343 

7344 

7346 

734 7 

7348 

E 

c 
B 

E 

D 

E 

E 

E 

APPENDIX C 

SUPPORTING DRAWINGS 

TITLE 

928 INTERFACE BOX I/O CABLE ASSY. 

928 INTERFACE BOX KYBD. CABLE ASSY. 

928 INTERFACE PRINTER KYBD. CABLE (21W) 

LOGIBLOC 6577 FORMAT AND PRINTING CONTROL 

INTEL MEMORY AND REGULATOR WITH UNDERSCORE (21W) 

LOGIBLOC POWER TRANSISTOR BOARD 

TIMING AND FORMAT CONTROL (31W) 

CONTROL PANEL KEYBOARD (31W) 

POWER SUPPLY INTERCONNECTION 

MATRIX PRINTER KEYBOARD (21W) 

FINGERBOARD 7066 (LOADING SKETCH) (31W) 

I/O CONTROL DATA STORAGE AND UNDERSCORE (21W) 

I/O DATA STORAGE AND PROM CHARACTER GENERATOR (31W) 

LOGIBLOC PRINTER MEMORY (BK) 

POWER SUPPLY REGULATOR 

SELECT SWITCH ASSY. BOARD (PIO) 

PRINTER MOTHERBOARD 

PAPER TAPE PUNCH REGULATOR (PI.P) 

DATA LINK CONTROL - DAISY PRTR., LINE PRTR., AND PUNCH 

PRINTER MEMORY (12K) 

CPU FOR DAISY PRTR., MATRIX PRTR., AND PUNCH 
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