
































Transfer (PA2) 

The Transfer Code (PA2) conditions the Proc­
essor to transfer the buffer to any selected 
registers. Thus digits stored in the buffer can 
be transferred (with accumulation and/or mul­
tiplication) with only three codes when only 
one register is involved. To transfer the con­
tents of the buffer to the K Register, for ex­
ample, the code sequence would be: 

(Code Control is ON) 

PA2 Sets the transfer address 
K Selects Register K 

PRC I nitiates the action 

If more than one register must receive data 
from the buffer, then the sequence will include 
each appropriate register letter. For example, 
if the transfer is to be made to K, F, D, and R 
the coding will be: 

PA2 

�~�}� alphabetical sequence is not required 

PRC 

Output with PA3 

To read out a given register (to printer or 
punches), generally only three codes are re­
quired (when Auto Print is on). They are the 
P A3 code, the register code, and the Process 
code. When the second register format is to 
be selected, the digit "2" must be included. 
The 2 may precede or follow the selected reg­
ister. The following sequences show how the 
P A3 address can be used for various outputs: 

Code Control is ON 

OUTPUT 1st 
FORMAT OF G 

PA3 
G 

PRe 

OUTPUT 1st FORMAT 
OF PRODUCT 

PA3 
P 

PRe 

OUTPUT 2nd 
FORMAT OF K 

PA3 
K 
2 

PRe 



Output with PA4 

The P A4 (extractor) address operates in the 
same general manner as the P A3 sequence. 
The Program Panel permits two extraction 
patterns to be used. For selection of the first, 
no special indicator is required; for selection of 
the second, the digit two (2) is used. If the 
first five orders of a register were programmed 
(on the Output Program Panel) to readout as 
zeros the number 1234567891 in a selected 
register would read out as follows: 

To Buffer 0000067891 
To Reader sssss67891 
To Punch sssss67891 

NOTE: 
zeros before significant digits 
print and punch as spaces. 

The p'rogram panel can be wired to retain 
the complete factor in the selected register. 

Output with PAS 

Output for the PA5 sequence is from any se­
lected register to the D Register and any "ON" 
components (printers and punches). It is also 
possible to designate only the second format 
of the selected register to be printed (but the 
entire register will enter D). Following are 
some examples of the P A5 sequence. 

Product 
to D 
PA5 

P 
PRe 

Product to D with Second 
Half of P to Print 

PA5 
2 
P 

PRe 

Fto D 

PA5 
F 

PRC 

Program Panel wiring permits the selected 
output register to retain the factor in a PA5 
(and PA4) transfer. 
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PA6 Sequence 

The P A6 sequence is used to determine if a 
register is zero (clear) and if it is, to output 
a specific pre-determined code. 

EXAMINE F FOR ZERO 

PA6 
F 

PRC 

Output Program Panel Control 

In addition to the output control sequences, it 
is necessary to establish output "field" re­
quirements and sign indicators. Section 5 will 
describe the use of the Output Program Panel. 



4. 
Basic Processing 
Examples 

Example 1 
Accumulate the number 100.00 into F, G, and 
I, starting at the eighth order. 

PAl 
(Code Control is ON, Auto Print is OFF) 

Sets the Processor for external entry 
Selects the eighth order 

!} Digits entered 

F 
G 
I 

PRC 

Selects register F 
Selects register G 
Selects register I 
Initiates the action 

Example 2 

Multiply 100 times 55.00 and print the result. 
This operation requires three sequences. 

(Code Control and Auto Print are ON) 
a. Entry of 100 to D 

PAl 
8 (to establish th e order) 

g}the factor 

D 
PRC 

b. Entry of 55.00 to R 
PAl 

6 (order) 

nthe factor 

R 
PRC Multiplication take place automatically 

c. Pri nti ng the Resu It 

The Program Panel will be wired to initiate 
product readout at order 7. This order was se­
lected to accommodate the result of the two 
largest possible factors (999 x 99.99). In the 
actual example the result would only require 
6 positions. The panel will also be wired to 
place the decimal between orders 2 and 3, and 
to stop the readout after order one. 

The following examples have been provided 
to demonstrate the ease of 7816 VERSA­
TRONIC code programming once the basic 
seq uences are mastered. 

This sequence would require only 1%0 ths 
of a second to perform since the digits of 
entry were read in the Auto Print "OFF" 
mode. If the factor 100.00 were to print (Auto­
Print must be "ON") then the time required 
would be 2%oths of a second. Note that the 
digits may print or not print as determined by 
the state of Auto Print. In the event the 
digits were all non-printed, the entire sequence 
could be performed (including the accumula­
tion) in the time required for the I/O Printer 
to tab only Y2 inch or so, and the delay to the 
system would be nil. 

How the Input Orders were Selected 

For the Multiplicand and the Multiplier en­
tries, the orders selected were 8 and 6 respec­
tively. This was to establish the half-cent 
round-off in the product. Note that with the 
figure 100 the decimal would fall to the left 
of order 5 since the "1" was entered at order 
8), and with 55.00 the decimal would fall to 
the left of order 4 (since the first "5" was en­
tered at order 6). This would leave 5 and 4 
orders remaining to the right of the decimal 
respectively for each entry. Five and four 
equals nine (rule of nine), which assures us 
that the half cent round-off will occur cor­
rectly in the Product. 

The sequence of codes required to print the 
Product would be: 

*APN Turns on Auto Print 
PA3 

P Selects Product Register 
PRC 
SP 
5 
5 
o 
o The Printed result 

o 
o 

*Auto Print must be on for the result to print. If Auto Print had not 
been on, the P A3 sequence would only transfer the P Register to the 
buffer and/or Vertipunch (if "ON"). 
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Output Components Must Be "ON" to Receive Data from the Processor 

It is a rule of 7816 Programming that output 
will be made only to "on" components. Thus 
the PA3, PA4 and PA5 commands will have 
no visual effect if neither Auto Print nor a 
VERTIPUNCH is on. These commands will, 

however, perform their assigned internal Proc­
essor functions. Thus, the P A5 command would 
transfer a selected register to D and the Buffer 
even though all output components were off. 

Example 3 

A quantity multiplied times a price and then 
chain discounted three times with printing of 
the final result. The following mathematical 
sequence is required: 

Quantity times price less discount less dis­
count less discount equals total. OR 100 x 1.00 
== 100.00 - 10% x (100.00) == (90.00) -
10% x (90.00) == (81.00) - 1 % x (81.00) 
== 80.19. 

If the intermediate products are to be 
printed then Auto Print can remain on during 
tbe entire sequence. If not, then Auto Print 
must be turned "on" and "off" as required. In 
this instance it is presumed that the first prod­
uct and the final product will print but the 
intermediate products (from the first two dis­
counts) will not print. 

Following is the code sequence required. (Start with CCN and APN.) 

PAl 
8 

n 
0 

PRC 
PAl 

5 

n 
R 

PRC 
APF 
PAS 

P 
PRe 
APN 
PAl 

9 

i} 
N 
R 

PRe 

Sets up Processor for entry APF Turns Auto Print "off" 
Order PAS Sets up output with transfer 

P Selects P for transfer to D 
Digits PRe Initiates transfer 

APN Turns Auto Print "on" 
Register Selected PAl Sets up Processor for second discount 
Initiate action 9 Order 
Sets up Processor for Price entry n Second >discount factor (% shifts decimal two 
Order places to left) 

Price N *Negative 
R Selects R for discount entry 

PRC Initiates multiplication 
Selects Multiplier APF Turns Auto Print "off" 
Initiates multiplication PAS Sets up output and transfer to D 
Turns Auto Print "off" P Selects P for transfer 
Sets up Output with Transfer PRe Initiates action 
Selects P for transfer to D APN Turns Auto Print "on" 
Initiates action PAl Sets up Processor for entry 
Turns Auto Print "on" 8 Order 
Setsup Processor for first discount entry ~} Third discount factor 
Order 
First discount (% shifts decimal two places to N *Negative 

the left) R Selects R for discount entry 
PRC Initiates multiplication 

*Negative PA3 Sets up Processor for readout 
Selects Mu!tiplier for entry P Selects P for readout 
Initiates multiplication PRe Initiates action (result prints because Auto Print 

is "on") 

In the above example the Processor Program Panel will be wired to readout the 
product starting no lower than the 7th order. The P A5 hubs will also be wired to 
retain the Product each time it is transferred to D. 

*Ineach discount multiplication the N symbol will cause a negative subtraction of the result from the retained Product. The ultimate 
Product is the remainder after discounting. 
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5. 
'Writing the 
Program 

Using the 7816 Layout Sheet 

--
TVPETRONIq, 281S-181S LAYOUTSHEET 

: = 
I II=I~ .. ~ ---

-:~-

:1:1:1:ltl:1111 ~ 

iii 
~ :J 

~ 

The 7816 layout sheet is provided to "put on 
paper" the essential requirements for the Pro­
gram. The sheet is divided into six primary 
sections: PRINTER LAYOUT, FIELD CON­
TROL, INPUT ORDER ASSIGNMENTS, 
REGISTERS, OUTPUT CODE ASSIGN­
MENTS and OUTPUT CONTROL PANEL. 

Printer Layout Grid 

_ ,"~I_~ I~r"'" , ...... 1<-"',."' .......... ~ ..... ~ ., -=1'" ,,, •. " ... ,.~I"'. _""'''U'" .,"''',. .. ~~r. n •• ,.~ ........ ~ .... "."' ••••• !~~. 

~ 1;: ttl' "tl-<- _~ : 

~~1", {:1»1,;:::' 
i: ,. ~ f tit ;;' 

As with TYPETRONIC 2816 programming, 
the Printer Layout grid is used to outline all 
fields of printing. It is recommended that en­
tries which affect the Computing Processor 
operation but do not print, be shown on the 
layout in parenthesis. Since such entries will 
not take up printing space they should be 
written directly above or below printed entries 
on the form at the point of operation in which 
they would take effect. As an example: A re­
ciprocal is to be multiplied times the quantity 
1000 to compute a price per dozen. The recip­
rocal for twelve (.08333) could be shown below 
the quantity entry thus: 

10001\ 
(.08333) 

Though it is not mandatory, the mathemat­
ical symbols (+, -, X or -7-) can be indi­
ca ted on the form. 

Printing of the 7816 is 10 horizontal char­
acters to the inch and all printing should be 
accurately noted in the appropriate columns. 
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Field Control 

Required Field Control columns should be 
filled-in or checked. The operation of the PAl 
Decimal Verification track (eight) and the Re­
store Enable track (seven) should be checked 
as required. Remember that tracks 7 and 8 
will always be enabled when a PAl code is 
read and that track seven (Restore Enable) 
must be punched if clearance of manual en­
tries is planned. Section 8 describes the prep­
aration of Field Control media tape. 

Input Order Assignments 

2 

3 

4 

5 

ENTRY 

~ -

START DECIMAL 

- _ioo-. ... 

ENTRY START DECIMAL 

17 

18 

19 

20 

21 

10..-
.- --

The Input Order Assignments section is used 
to note the location of the start order and of 
the decimal for external entries (PAl se­
quences). In the ENTRY column write the 
description of each factor (such as Quantity, 
Price, Discount, Tax, etc.). In the START col­
umn write the start order for each factor. (Re­
member, the rule of nine is used to determine 
the start order when round off is required.) In 
the decimal column write the order of the in­
put decimal. This column will determine where 
a reader "ON" signal from Field Control will 
be required to insert the decimal. 
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Registers 

UTILIZATION 

FI~-+ __ ~-+ ____________________________ ~ 

GI~-+--+--+ ____________________________ -i 

HI~-+ __ +--+ ____________________________ -i 

II~-+--+--+ ____ ~ ______________________ -i I-... _ _ 

-
The REGISTERS section is used to indicate 
the use of each register (and register splits), as 
well as the start, decimal and stop orders to be 
wired on the program panel. 

Output Code Assignments 

OUTPUT FUNCTION 1 2 3 4 56 78 

DECIMAL 00 00 00 00 

PA-6 (when zero) 00 00 00 00 

pas. 1 00 00 00 00 
r--' 

pas. 2 
'- - - 0£2 00 00 00 - - - - -

This section is used to "code" the various Proc­
essor output signals. Any "five-hole" code may 
be assigned for each signal, but once assigned 
that code will be generated each time the par­
ticular signal occurs. Thus a "period" code as­
signed as the decimal will be printed for all 
registers wired to print a decimal. The P A-6 
output is generated each time a register is in­
terrogated with PA6 and found to be clear. 
The POS 1 & 2 and NEG 1 & 2 codes may be 
wired to generate appropriate codes during 
register output. Frequently the POS or the 
NEG hubs will be wired to initiate a SKIP or 
SPECIAL SKIP function. Thus branching 
routines can be effected from registers that are 
positive, negative or clear (the latter by P A6 
interrogation) . 



The Processor Output Program Panel 

OUTPUT CONTROL PANEL 
10 9 8 7 6 5 4 3 2 1 

0 0 0 0 0 0 0 

F G H I J K P 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0--0--0 ~ 

~ ~ 

10 9 8 7 6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

51 S2 NO 
0--0--0 0----0----0---0 0 0 0 

0 0 0 0 0 0 0 

~ F G H I J K P 
PA5 

0 0 0 0 0 0 0 o 0 

2 2 2 2 2 2 2 

0 0 0 0 0 0 0 

LOCK REG. 
0 0 0 0 0 0 ~ 

F G H I J K 

0 0 0 0 0 0 ~ 

CODE LINES 

~ I 0 0 0 0 0 0 0 
1 2 3 4 5 6 7 

DECIMAL PA6 
0 0 0 0 0 0 0 0 0 0 

NEG 1 pas 1 
0 0 0 0 0 0 0 0 0 0 

NEG2 pas 2 
0 0 0 0 0 0 0 0 0 0 

'0 9 8 7 6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

Xl X2 
~ 0--0---0--0--0 

9 8 J 7 6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

The removable Output Program Panel is re­
cessed'behind a door located on the left front 
side of the Processor. This panel is used for 
providing output signals and is not related in 
any manner to Processor input. There are 
eight primary sections to the output Program 
Panel. These sections are programmed by in­
terconnecting specific hubs as prescribed by 
output requirements. The following informa­
tion describes in detail the programming for 
each Output Control Panel section. 

A 

B 

c 

o 

E 

F 

G 

H 

J 

K 

L 

M 

N 

o 
p 

Q 

R 

s 

T 

Register Start, Decimal and Stop Hubs 

10 9 8 7 6 5 4 3 2 1 

0 0 0 0 0 0 0 () 

1 
( 

F G H I J K P 

0 0 0 0 0 0 0 ( < ( 

1 1 1 1 1 1 1 

0 0 0 0 0 0 0 () ( 

0--0---0 ~ ( ( ( 

0--0--0 ~ '0 

10 9 8 7 6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

Sl S2 NO 
0--0--0 0----0----0---0 0 0 0 

0 0 0 0 0 0 0 

~ F G H I J K P PA~' 
0 0 0 0 0 0 0 o 0 
2 2 2 2 2 2 2 

0 0 0 0 0 0 0 

n~R~ 
~.-. - --.".... - - .........--

Two sections of the Control Panel (A, B, C 
4-10 and H, I, J 4-10) are used to indicate the 
START ORDER, DECIMAL ORDER, and 
STOP ORDER of each register and its alter­
nate or "split" section. A series of three hubs 
is provided for each register and each register 
split. The hubs are connected to order and 
symbol hubs on the panel. When two or more 
registers have common orders of start, decimal 
or stop, they may be wired in common. It is 
not necessary that a specific hub of a register 
be used for start, decimal, or stop, since the 
electronic "sweep" of the Program Panel will 
always be from high order to low order, and 
connected hubs will always be selected in the 
proper sequence. It is recommended however, 
that the top hubs (A 4-10 and H 4-10) be used 
for start orders; the middle hubs (B 4-10 and 
I 4-10) be used for decimal orders; and the 
bottom hubs (C 4-10 and J 4-10) be used for 
STOP orders. Doing this will simplify the 
checking of the program panel. 
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A 

B 

c 

o 

E 

F 

G 

H 

J 

K 



Order, Symbol and "No Decimal" Hubs 

10 9 8 7 6 5 4 3 2 1 

0 0 0 0 0 0 0 ~ G C 
F G H I J K P 

0 0 0 0 0 0 0 ( ( 

1 1 1 1 1 1 1 

0 0 0 0 0 0 0 ( ( ( 

~ 0--0--0--0 ~ ( ( 

~ 0--0--0--0 ( « ( 

10 9 8 7 6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

51 52 NO 
~ 0--0--0--0 0 0 0 

PA4 
0 0 0 0 0 0 0 ~ 0 0 
F G H I J K P 
0 0 0 0 0 0 0 ( 0 

PA5 
0 

2 2 2 2 2 2 2 

~O ...;..0 0..- -..2 ..£ 0 o ( J"\ ..(')~ 

-~ -- ~ --

Positions F 1-10 and G 1-3 are used to indicate 
the order of start, decimal, stop (and when re­
q uired "no decimal") of each register and reg­
ister split. Appropriate register hubs are wired 
to these hubs to indicate the desired field out­
put for each register. The Sl and S2 hubs in­
dicate the first and second symbols available 
for signs and branching. The ND must be 
wired when no decimal is used for specified reg­
isters. The numbers (10 through 1) correspond 
wi th the ou tpu t orders for the registers. 
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A 

B 

c 

o 

E 

F 

G 

H 

Example of Register Wiring 

10 9 8 7 6 5 4 3 2 1 

In the example above the F, G, and I Registers 
are wired to start at order eight, print the 
decimal at 5 and stop before the first symbol. 
The Product Register is wired to start at order 
10, print the decimal at 5 and stop before the 
first symbol. Note that "common" hubs are 
wired together with multiple jumper wires. 
When desirable, the BUS hubs may be used for 
connecting hubs in common. 

PA4 and PAS Hubs 

S1 S2 NO 
0---0--0 0--0--0--0 0 0 0 

PA4 
0 0 0 0 0 0 0 

Lt3 F G H I J K P 

0 .. PA 5 0 0 0 0 0 0 o 0 
2 2 2 2 2 2 2 

0 0 0 0 0 0 0 

The P A4 and P A5 hubs are wired when either 
or both functions require retention of an out­
put factor in the initiating register. If this con­
nection is not made, the selected register will 
clear on PA4 or PA5 output. 

A 

B 

c 

o 

E 

F 

G 

G 

H 

J 



Lock Register Hubs 

- - r-""" - - -- - - --
~~-0 0 0 0 0 0 0 

F G H I J K P 
PA5 

0 0 0 0 0 0 0 o 0 
2 2 2 2 2 2 2 

0 0 0 0 0 0 0 

LOCK REG. 
0 0 0 0 0 0 0----0---0--0 
F G H I J K 

0 0 0 0 0 0 0----0---0--0 

CODE LINES 

I~ 0 0 0 0 0 0 0 0 
1 2 3 4 5 6 7 8 

" r. r. (). ...0. ..n. .n -- -- - - ---
The LOCK REG section is used for locking 
selected registers such that their contents can­
not be cleared by the CLEAR STORAGE/ 
RESTORE key operation. When locked, each 
selected register (F, G, H, I, J and K) will re­
tain the accumulation unless transferred out 
by a PA3, 4 or 5 sequence. 

Code Line Hubs 

Eight hubs (M 3-10) designate the eight chan­
nels of the TYPETRONIC systems code. When 
the Decimal, P A6, NEG 1 and 2 or POS 1 and 
2 are used, these Code Line hubs are wired to 
the specified code for each function. 

-

-

H 

J 

K 

L 

M 

N 

L 

M 

N 

o 

Output Code Assignment Hubs 
(0, P, Q 1-10) 

DECIMAL PA 6 
0 0 0 0 0 0 0 0 0 0 

NEG 1 pas 1 
0 a 0 a 0 a 0 0 a 0 

NEG 2 pas 2 
0 a a 0 0 a a a a 0 

0 9 8 7 6 5 4 3 2 1 
0 a a 0 0 a 0 0 0 0 

The symbol hubs are wired to the Code Lines 
to "set up" each code that will be used for a 
symbol or function. Symbols with common 
"bits" in their configuration are wired in 
common. 

In the example below the codes are assigned 
as follows: 

OUTPUT FUNCTION 1,2,3,4,5,6,7,8 

DECIMAL period(.) 1,2,4,6,7 
PA6 SSKN 1,3,4,7,8 

NEG 1 hyphen(·) 7 
pas 1 space 5 
NEG 2 SKN 1,3,8 
pas 2 none 
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Q 

R 
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Extractor Hubs 

-- .- .- - - - - - ----~ 

0-0- -0 ---0-'--0 0 0 0 0 0 

NEG I POS I 
0 0 0 0 0 0 0 0 0 0 

NEG2 POS2 
0 0 0 0 0 0 0 0 0 0 

'0 9 8 7 6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

Xl I X2 
~ 0--0---0---0---

9 8 J 7 '6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

The Extractor Hubs are used to selectively 
transfer specified orders of a register as zeros. 
Thus a Register containing the ten digits 
5981237468 could be transferred as 5981230000 
or 5080207060. Two levels of extraction may 
be programmed. When the P A4 code is used, 
the register selected will transfer specified or­
ders as zeros as indicated by Extractor wiring. 
NOTE: the START, DECIMAL and STOP 
orders of readout are not affected by Extractor 
wiring. If the PA4 hubs (I 1-2) are wired, the 
entire number will remain in the selected Reg­
ister after transfer. 

a 
p 

Q 

R 

s 

T 

.... -. - .- - - o~p -- 0 "0 '0" 0 0 0 o· 0 

NEG2 POS2 
0 0 0 0 0 0 0 0 0 0 

lO 9 8 7 6 5 4 3 2 1 
0 0 0 0 

~o ----:;- I X2 

9 8 J 7 6~ 0 0 0 0 o 0 0 

In the example shown, Xl is wired to trans­
fer the first four digits (10-7) of a register as 
zeros while X2 is wired to transfer the last 
three (3-1) as zeros. Both Xl and X2 are se­
lected with a P A4 sequence, but the digit 2 
must also be included to select the X2 level. 
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Bus Hubs 

The hubs connected by lines are common ter­
minals used to simplify the wiring of the 
board. All wires plugged to a given BUS hub 
series will be common . 

A 

B 

c 

D 

E 



Complete Program Panel Diagram 

OUTPUT CONTROL PANEL 
10 9 8 7 6 5 4 3 2 

F G H I J K P 

0 0 0 0 0 0 0 

2 2 2 2 2 2 2 

0 0 0 0 0 0 0 

LOCK REG. 
0 0 0 

J J j 0---0---0---0 
F G H 

0 0 0 0----0----0--0 

:J 
0 0 

0 0 

NEG 2 pos 2 
0 0 0 0 0 0 0 0 0 0 

10 9 8 7 6 5 4 3 2 1 cw-- 0 0 0 ,--. 

Xl I~ 
9 8 I 7 6 5 4 3 2 I 

0 0 0 0 0 0 0 0 0 0 

A 

B 

c 

o 

E 

F 

G 

H 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

The example Program Panel wiring will enable 
the following Processor output operations: 
1. Register Output 

REG 
F,G,H 
J,J,P 

K 

START 
8 
9 
7 

DECIMAL 
2 
2 

none 

LAST 
CHARACTER 

SI 
SI 
3 

2. P A4 and PA5 retain factors in transferred 
registers. 

3. I, J, K Registers are locked 

4. Output Code Assignments 

SYMBOL CODE NAME CODE 
DECI MAL period (.) 1,2,4,6,7 

NEG 1 hyphen (.) 7 
PA6 STOP 1,2,4 

pas 1 space 5 

5. Extractor-Will transfer 10, 9, 8, 2 and 1 
orders as zeros (selected register will· retain 
the factor). 

The TYPETRONIC Program Sheet 
(Form No. DPS 2002) 

..,""' __ .. __ TV~.T"O",o. _ __.:~_ -1- -=~-" - -~- 1-

------.--=::--:-:- -~~ 
-1- --:1-

The TYPETRONIC PROGRAM SHEET is 
used with the 7816 in the same manner as the 
2816. The various input/output columns are 
first labeled (one column can be used for Proc­
essor output) and the codes then sequentially 
written in a point to point manner. Processor 
Access and Instruction codes are initiated 
from OPTIMATIC Reader One or Two and 
must be written in the proper reader columns 
along with the TYPETRONIC control and 
printer codes. 

In the next section of this manual, two com­
plete programs are described in detail. A care­
ful perusal of these examples should clarify 
7816 programming techniques. 
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6. 
Programming 
Examples 

Application One 

Computing Requirements 

1. Horizontally accumulate up to five quan­
tities of no more than two digits each to a 
total quantity (maximum three digits). 

2. Multiply the total quantity times a price to 
derive an Amount. 

3. Accumulate line amounts to a Net Total. 
4. Accumulate Net Totals to a "daily" Grand 

Total of all invoices. 

Special Requirements 

1. Provide automatic "reverse entry" of a line 
by using the Selective Skip Off control. 

2. Utilize PARAPROCESSING to minimize 
control and Processing time. 

3. Turn Reader One On from Field Control 
after the manual entry of each quantity. 

4. An automatic signal must indicate if Net 
Total has not been cleared after each invoice 
is completed. 
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Format 

Application requirements have determined that 
no more than eight lines will ever be written 
on one invoice and that the average number of 
lines is four. 

It has also been established that no less than 
three individual quantities (of A, B, C, and D) 
will be entered on a single line. (For this rea­
son the program will use spacing rather than 
tabulating to pass fields where no quantity is 
to be entered.) 

Punched Output 

Punched output will be the Quantity Total 
and the Amount for each line. 

The Layout Sheet 

The layout sheet on the facing page has been 
filled in properly for application number one. 

Study the layout carefully and note the in­
put order assignments, output code assign­
ments, register use, and Program Panel wiring. 
Also note that the decimal orders for the Quan­
tity Total and the Price equal nine. This "rule 
of nine" has been applied for half-cent 
round-off. 



LAYOUT SHEET 
SHEET_-,---' __ 
OF 2. DATA PROCESSING SYSTEMS 

DIVISION OF SCM CORPORATION 

DATE xx/xx/xx INVOICE NO.~~~~~~~~~~r_·~USTOMER~_V~~~~~~~~~~~~~~~~~~~~~~~~~ 
DPS BRANCH V 

./ . .,. "---- ___ / ) SYSTEMS REP.---,-v~~~~~~~~~~~_ PREP'D BY ",.. . APPLICATION INVOIC,''''G(WITH HORIZONTAL. ADDITION 

LIMITS: 15;2" FORM-14" WRITING LINE (10 CHAR. PER INCH) PRINTER LAYOUT STD. LlNESPACE: 6.@)& 2 LINES PER INCH INPUT ORDER ASSIGNMENTS 

LINE ·NOTATIONS 
ENTRY START DfCIMAl ENTRY START DECIMAL 

1 UNI, ~VAt:'TITI~ 7 5 17 

2 p~\C'E 5 4- 18 

3 19 

20 

21 
8 

22 
10 23 
11 
12 

13 25 
14 

15 

16 11 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 REGISTERS 
29 

START DECIMAL STOP UTILIZATION 
30 

31 

32 

33 

34 HI 
35 

36 II. 
T T JI 

FIELD CONTROL 

I 
2 

'. 3 
4 
5 
6 F2 7 

G2 

[ PUNCHCNEOFF 1 EEESEEtESEl1ETIEESTIEtIEEEBEHEErEEHITEErETIITITLEItrFtrEEB33HITB3TIiFtrEEB3±IFITma3JfITITmB3RITEE±IEiEITEE[ PUNCtI ... TWO OFF 2 
READ ONEON 3 

[
PUNCH ONE Ofr 4 

FC2 =~;~;~NOFF: "-'-L-"-1 ..... ',-t-t-i-f-f-H--t-++t-.. +-bH-

7815 (RESTOREENABLE 7 

RIN IN PAl 8 H-!-H+++++H-IH-t-+++++-I""H-1~~+-I""H-r-H-++++++H-I++++++++r-H-+++++++-H++++-H-++-r-H-++-++-H--l-HH-+-+++ 

H2 
LAYOUT NOTATIONS PUNCH ToTAL.. QUANTITV, AMOUNT AND CARR.IA6= ReTUR.N cooc. MA"lC.IMUM ITE.MS:8 12 

MARGIN: 21 TAe STOPS: 34-. 40,65.71 \...1 NeSPAC.e : Dou BL.= 
K2 
P2 B - 5 QUANTITY TOTAL-

FORM DPS 2001 

OUTPUT CODE ASSIGNMENTS 
OUTPUT FUNCTION 

DECIMAL DE.C I MAl. ( • ) 

PA·6 (when zero) 5 K N 

SPAC.E. 

NEG.2 

OUTPUT CONTROL PANEL 
10987654321 

~-" 0 0 0 0 ~ ( 

F G H I J K P -... 
W ..- 0 0 0 0 1;1' 

1 1 1 1 1 1 1 

w .... 0 0 0 0 "-
, 0--0----0 ~ 

10 6 ~\ 7 :. 5 4 3 \; 1 
0 

~O:~2 
0 

0--0----0 
~l 52 ~D 

0 0 0 0 0 0 

,Y ~ F G H I J K 
PA5 

0 0 0 0 0 0 o 0 

2 2 2 2 2 2 2 

0 0 0 0 0 0 

LOCK REG. 

~ 
0 0 0 0 0 0---0---0---0 
G H I J K 

0 0 0 0 0 0---0---0---0 

~ ~ ~ Cf!E Llf~ ~ :"'\ :J 1;9-f-o rS-L ........ 

"'- .. DEC~L ........ ,. ., \ P~ n. 0 

NEG 1 
o ~ POi 1 

0 0 0 0 o 0 0 

NEG2 POS2 
0 0 0 0 0 0 0 0 0 0 

0 9 8 7 6 5 4 3 2 1 
0 0 (j 0 0 0 0 0 0 0 

Xl I X2 o C 0-0-0 0---0---0.-0-0 

9 8 7 6 5 4 3 2 1 
0 0 0 0 0 0 0 0 0 0 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

o 
p 

Q 

R 

s 

T 



619- ~~ra~ o':~,!'foE,,'!o'!!/!f SYSTEMS TVP ETRO N I C® PROGRAM SHEET 
CUSTOMER~~~ ____________________________________________ _ 

APPLICATION INVOICINC:J DATE XX/X-X/XX INVOICE NO. __ V __________ _ 

DPS BRANCH V PREP'D BY V-- SHEET ~ OF~ 
INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT 
AND OUTPUT UNITS USED IN THIS PROGRAM 

PROGRAM AND OPERATION DETAIL 
RE-ADER -:c READERlI P U NC tCr:. 

PROGAAM DETAIL- OUTPUT 

To turn off SKIP and stop Reader One 1 SKF 
after one complete invoice r STP 
Beginning of line pro~ram 
Line program: condition Code Control On CCN 
Auto Print On APN 
Turn Punch One Off PII= 
First sequence quantity A PA l 
Order entry indicator 7 
Enter first quantity A ( STP 
Quantity A accum. in reg. P p 
I nitiate action PRe 
To get to quan. B field SP 
2nd sequence quantity B PAl 
Order indicator 7 
Enter qua ntity B < 5 TP 
Accum. in reg. P I P 
Initiate action PRe 
To get to guano C field - SP 
3rd sequence quan!ity C 

~-
PAl 

Order indicator 7 
Enter quantity C < 5,- P 
Accum. in Reg. P P 

r-1.lli!iate action PRe 
To get tOQuantitv D field SP 
4th seguence guantity D PAl 
Order indicator 7 
Enter quantity D < 5TP 
Accum. in Reg. P P -
I nitiat e action PRe 
To get to total quantity field ,e ------- ... 

Turn on punch one PIN 
--.Irans~D~.oJ -., PAS" 

Select 2nd output of selected R~gister .- Z 
Select P P -
Initiate action P RC QlJAN.TOT. 
Turn off Punch One P\F 

-~ 

....... To get to Price field TB ... 
To select Reader Two 5W 

O'::Sc.R1 PT,Dtl --- .~ 

To select Reader One SW 
,~ 

To get to Pric_e field .- TB 
To enter Price PAl 

.~. 
_,m _ 

-,~ 

Order,entry de~i.g.nation .. ~ .- 5 
itiates Skip_ 

""~",,,,,~--,,,,,,,"",,,,,,~,,,.,,- .. ~ 51<'" 
--1f SLSK swi!~h On turns 9fJ Skip _ .... SLSKF 

Rever.ses sign 91. entry ___ ., N 
3!::!.rns off Skie_(!9r posi.!i~e:~1 

SKF········· 

To select Reader Two SW 
FORM DPS 2002 



CUSTOMER v---. PAGE ~ OF SHEET I -- ---

PROGRAM AND OPERATION DETAIL 
BEAOER. 1: REAOE-RJ( PUNc..H:L ------

A utomatic price entry P~ICc: 
To select Reader One 5W 
Enter Price into M ultiolier R R 
Initiate multiolication PRe 
To Qet to Amount field T6 
To turn on Punch One PIN 
I nitiate Product readout (amou nt) PA3 
Select Product P 
Initiate action PRC AMOUNT 

To return carriaQe (ounches) CR CR 
To transfer buffer to F PAZ 
Seled F F 
Initiate ;::)dion PR.e.. 
End of line orOQram 
To Soec. SkiD to total Droaram 5 S KF 
Turn off Punch P'F 
Tab to Amount field TB4-
For total readout PA3 
Select F F 
Initiate action PRe 
Indicates total UC * L.C 
Return CarriaQe CR 
To Transfer buffer to G PA~ 
Select G <::. 
Initiate action PRe 
To "zero interro(2'ate" F PA6 
Select F F=' 
in itiate action-if clear skiD occurs PRe 
If F not clear print / / / / on form 1 //// 
and Return carriage I c.~ 

------Grand Total card 
To turn Code Control On CCN 

To turn Auto Print On [APN 
To condition Punch One Off PIN 
To Return carria(2'e (conditionin(2') CR 
To select output PA3 
Select G G 
Initiate action PR.e 
Shift to Upper case UC 
Tvpe Grand total svmbol ~ '* Shift to lower LC 
Return carriage C~ 

Stoo reader STP 

------
NOTES: Line program reoeated eight 
times. (area between double lines) 

Indicates Control and Processor c odes that wi I 
be maske :I during car iage motior and will nc t 
therefore, lave any dele Iy effect on tl Ie applicatior . 
(Note: oth ~r control co e will cause only a 1/30t 1 

of one sec ond delay.) 

_ ... 

--. 

FOLD UNDER 



PA6 (Zero Interrogation) Control 

When a register is addressed with the PA6 
code and found to be zero (clear) the SKIP 
ON code will be generated. On the program 
sheet it will be seen that if the register is not 
clear that four virgules (/ / / /) will print on the 
form. At the end of a day's operation, if no in­
voices have the "1/11" marks on them, then it 
can be safely determined that the operator 
always correctly totalized each invoice. 
(NOTE: It could just as easily be determined 
that the buffer always transferred to G (the 
Grand Total) after the clearing of Net Total. 
By programming it is quite simple to develop 
automatic "checking" routines to determine 
that final totals are properly accomplished by 
the operator. 

The Program Sheet 

The PROGRAM AND OPERATION DE­
TAIL section of the Program Sheet has in­
tentionally been used in this example to de­
scribe each program step as it occurs. In actual 
programming (as will be seen on application 
two) this would not be necessary. Heavy ver­
tical lines have also been drawn along the pro­
gram to indicate how PARAPROCESSING 
conveniently "masks" the various control and 
processing codes. In this application only two 
control codes, requiring a total time of only 
% 0 ths of a second, have any delay effect on 
the Printer operation. The effect of the opera­
tion will therefore be that of nearly contin­
uous printing. 

This program provides the ability to auto­
matically reverse an entry completely by 
merely turning the SELECTIVE SKIP OFF 
switch to the "ON" position. When this is done 
the "N" code is introduced into the computa­
tion which automatically provides a negative 
accumulation. 
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Application Two 

Digital Computing and Storage Requirements 

1. Heading 

a. Automatic six digit consecutive Invoice 
Number. 

b. Automatic two-digit month. 

2. Body 

a. Compute Quantity times Price and sup­
press printing of the Product (Gross 
Amount). 

b. Apply up to three (two-digits each) 
Discounts to derive a Net Amount. 

c. Compute a Commission percent times 
the Net Amount to derive a Commission 
Amount. 

d. Manually select distribution of each 
commission to anyone of six salesmen. 

e. Compute the Unit Cost times the Quan­
tity to derive the Cost Amount. 

f. The Net Amount, Commission Amount, 
and Cost Amount must be stored for 
Invoice Total. 

3. Footing 

a. Sub-total the Net Amount and com­
pute a 4 % Tax to derive the Tax 
Amount. 

b. Add in a Freight Charge. 
c. Derive the Net Invoice Total, Net 

Commission Total, Net Cost Total. 
d. Compute the Invoice Profit (suppress 

readout). 

4. Daily By-Product Computations 

a. Provide daily Grand Totals for: 
( 1 ) Tax ( 4) Commission 
(2) Freight (5) Cost 
(3) Invoices (6) Profit 

b. Distribute and total commissions for 
six salesmen. 

Page 28 

Special Requirements 

1. Load Card-a card must be provided for 
the daily loading of the consecutive invoice 
number and month into Processor storage. 

2. Header and Item "Card-Making" Programs 
-programs must be prepared for the auto­
matic preparation of Header (customer) 
and Item (detail) Cards. 

3. Daily By-Product Computations-two mas­
ter tapes to be used with the daily by­
product "Grand Total" and "Commission" 
tapes must be programmed. 

4. Tax, Freight and Invoice Total Cards­
cards must be prepared for the Tax, 
Freight, and Invoice Total programs. 

5. Selective ability to manually enter or to by­
pass entry of "Ship To" information in the 
heading'. 

6. By-product tape from VERTIPUNCH Two 
for tape to card converter operation. 



Field Control Requirements 

1. Field Control One-Operate with the 
Header and item programs. 
a. Turn Reader One "ON" after two digit 

"day" is entered. 
b. Turn Punch Two "OFF" and Reader One 

"ON" after Commission Distribution se­
lection is entered. 

2. Field Control Two-For making Item 
Cards. 

a. Turn On Reader One 
( 1) To punch decimal between dollars 

and cents of price. 
(2) After 3 digits of price to the right 

of the decimal have been punched. 
(3) After six digit code number is 

punched. 
(4) After 34 characters of description 

have been punched. 
( 5) To punch decimal between dollars 

and cents of price. 
(6) After three digits of price to the 

right of the decimal have been 
punched. 

( 7) To punch decimal for commission 
percent. 

(8) After one digit to the right of the 
decimal has been punched for com­
mission percent. 

(9) To punch decimal for unit cost. 
( 10) After three digits to the right of 

the decimal have been punched for 
unit cost. 

3. PAl (External Entry) Reader One On Con­
trol-to be used during Loading operation 
and line item operations. 
a. Start Reader One after six digit "invoice 

number" entry. 
b. Start Reader One after two digit 

"month" entry. 
c. Start Reader One after quantity entry. 
d. Start Reader One after each discount 

entry. 
e. Start Reader One after dollar amount of 

freight is manually entered. 
f. Start Reader One after cent amount of 

freight is manually entered. 

Format 
Application requirements have determined that 
the maximum number of item lines will be 
three. The program billing loop will provide 
the facility for three line items. When less than 
three lines are typed, the Tax card will initiate 
a Special Skip of the Program loop back to the 
beginning. 

None, One, Two, or Three discounts may be 
entered. When less than three are entered, a 
tape Skip must be manually initiated to by­
pass the remaining discount programs. 
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Punched Output (application two) 

TYPETRONIC VERTIPUNCH One 

Tape #1 will be an output tape for a tape-to­
card converter. (NOTE: Converter "program" 
codes have not been included since the type of 
converter is not established.) The converter 
tape will include: customer number, invoice 
number, date, item quantities, product codes, 
net amounts, commission amounts, and cost 
amounts. This tape will also provide data for 
tax, freight and invoice total, and profit total 
detail cards when operated on the converter. 

TYPETRONIC VERTIPUNCH Two 

Tape #2 will be used for two operations on the 
7816 to derive the following daily totals: 
First Operation: Grand totals of: Taxes, 

Freight charges, Net In­
voices, Commission, Cost 
and Profit. 

Second Operation: Grand Commission Totals 
for six salesmen. 

Page 30 

The Form 
A complete form has been prepared to show 
a typical application invoice. 

The Layout Sheet 

The Layout Sheet graphically describes the 
automatic printing and computing operations 
of the application. Note the a,ssignments given 
to input orders, registers, and output codes. 

All entries on the form are automatic (either 
from OPTIMATIC Reader or Processor out­
put) unless marked with a circled "V" (V). 



The Program Sheets 

To aid in the understanding of the programming, individual point to point program­
ming sheets have been prepared. They are: 

1. Header and Item card-making program 
(and daily load card) 

2. Heading Program and Operation 
3. Line Item Program and Operation 
4. Tax Card and Freight Card Programs 
5. Total Card Program 
6. Daily Commission Total Program 
7. Daily Grand Total Program 

Operation of the Complete Application 

The Program Sheets outline the steps for pre­
paring cards and operating the application, 
since the operator's duties are relatively sim­
ple. Following is an abbreviated set of oper­
ator instructions (NOTE: The set-up of tab 
stops, margin, etc. have been omitted since 
they constitute a "one-time" operation.) 

Daily (Before Commencing Billing) 

1. Align the first form in the carriage. 
2. Check that the tab stops, margin, and line­

space are correct. 
3. Check the tape supply in each punch and 

"clear" the punches (by feeding blank 
tape). 

4. Feed enough tape to affix to each VERTI­
PUNCH rewind reel. 

5. Insert the billing program loop in Reader 
One. 

6. Place the daily load card in Reader Two. 
Operate the card and manually enter the 
starting invoice number and month. 

7. Special Skip the Program loop. 
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Each Invoice 

1. Insert a Customer Card in Reader Two. 
2. a. If "Ship To" is the same as "Sold To" 

start Reader One. 
b. If "Ship To" and "Sold To" are differ­

ent, turn "on" the SELECTIVE SKIP 
OFF switch and then start Reader One. 

3. a. When the reader stops (from 2.b . 
. above) fill in the first line of the "Ship 
To." Start Reader One; when the 
reader stop fills in the "Ship To" street 
address. Repeat for the "City and 
State" line. 

b. When Reader One stops (after item 2.a. 
or 3.a. above) type in the two digit day. 
(Reader will start automatically.) 

4. When the reader stops, type Customer Or­
der Number. Start Reader One. 

5. When the reader stops, Customer Card is 
completed. 

6. Insert first Item Card in Reader Two and 
start Reader One. 

7. When Reader stops, type Quantity 
(Reader will start automatically). 

8. When the reader stops, type Discounts (if 
any). (Read~r will start automatically 
after each Discount.) If less than three 
Discounts, manually skip Reader One. 

9. When the reader stops, enter Salesman 
distribution selection (Salesman G, H, I, 
J, K, or P.) 

10. Repeat steps 7 through 9 for each Item 
Card. 

11. Insert the Tax Card in Reader Two and 
start Reader Two. 

12. Insert the Freight Card in Read~r Two and 
start Reader Two. 

13. When the reader stops, type the freight 
amount (Reader will start automatically). 

14. Insert Total Card in Reader Two and 
start Reader Two. When the Total Card 
is finished, remove the form and repeat 
steps 1 through 14 for the next invoice. 
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Daily.(atthe End of Billing) 

1. Remove by-product tape number one and 
forward· to the tape-to-card converter 
location. 

2. Manually punch SSKF, SW, SKF, and 
SW codes in tape number two. 

3. Tear off tape number two and place it in 
Reader One. 

4. Place Daily Commissions program in 
Reader Two. 

5. Turn "on" Reader Two. 
6. When Read~r Two stops, initiate a .Skip 

in Reader One. 
7. Tape will operate automatically and dis-

tribute commissions to each salesman 
(printing will not occur). When entire dis­
tribution is completed the· six totals will 
automatically print. 

8. Replace tape number two in Reader One. 
9. Place Daily Grand Total tape in Reader 

Two. 
10. Turn on Reader Two. 
11. When tapes are completed the six grand 

totals will print. 



DATA PRDCESSING SYSTEMS 
DIVISION OF SCM CORPORATION 

TVPETRONIC® 2816&7816 LAYOUTSHEET 
SHEET_-,-\ __ 
OF e 

DATE IO!3/XX 

v" 
INVOICE NO.~~~~~~~~~~_CUSTOMER_~~~~~~~~~~~~~~~~~~~~~~~_ 

LIMITS: 15lh" FORM-14" WRITING LINE (10 CHAR. PER INCH) 

LINE NOTATIONS 
1 

2 

8 

9 

10 

\1 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

12 

33 

34 
35 

36 

DPS BRANCH SYSTEMS REP. PREP'D BY V-

PRINTER LAYOUT STD. LlNESPACE: 6. 3 8< 2 LINES PER INCH 

.,- T 
4 6 FIELD CONTROL 8 

I 
2 

. 3 
, ; 4 

[ PUNCHONEOFF I ~§§3lnm3lnmtwH1!~EttE§3lnmlfHmlffiE6rnHttrniHEfJlfHmrnfiE6ffiEttrnEHrnIfHffffitEffEi!f~E§EHrnlfHffEffl PUNCH TWO OFF 2 
READ ONE ON 3 

(
PUNCH ONE OFF 4 

FC2 PUNCH TWO OFF 5 5 
6 READ ONE ON 6 

7815 [RmOREENABLE 7 H-t-H-
.IN IN PAl B t-H-++++~H-++++-!""!-H-t++-t-+-H-+++-t-t+1-++++H-If-H++-H-H-t-t+-H-+-H-++++H-ii-H-++++-H-+-H''H-~+H' 

LAYOUT NOTATIONS ______________________ ~ -
FORM DPS 2001 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Fl 
GI 
HI 
h 
Jl 
KI 
PI 

F2 
G2 
H2 
12 
12 
K2 
P2 

APPLICATION INVOICE. 

INPUT ORDER ASSIGNMENTS 

ENTRY START DECIMAL ENTRY SIART DECIMAL 

INVOIC.E N_UM6E-R tS SI 17 ____ ._ ... __ . __ ,--_ 

MONTH 10 e 
-

QUANTITy 9 6 
181---- ---I----+--------f 

19 --.. ----.--t--t--_____1 
PRICE 6 3 
r---~----.- r--- 20 ______ .. __ ._, __ 

DISC.OUNT (5) 7 7 
211--~~-_--t__-t--_____1 I---~- .... ~- .. -:.-

COMMISSION % 
r__ 

7 1 
--- r-- I-~ 22 -- ______ .. _ .. -_. __ 

VNIT COST 6 .3 23 ______ ... _.-j--__ j---I---~-...... -.-- .... :-

B 
r:::-
8 TA'I(. 

r-.--.---~ ...... --... .~ _._- 24 --.. ---...... - --.-.--f---I 
FR.EIC::IHT 6 2-
c------.. ---.-1---- ~- 25 ____ ... ___ . ____ ~I-_-I 

UP DATE 'NVOICE-ill I I 26 ______ .. ___ .... _ 

f---..... --_.-.. - .. -I-- - 27 -------- -.---1--__1 

f---.. - .-_.-.. I-- -- 28 ___ . _ .. _ .. _ ..... ____ ._._ 

1---.. _--_.-r·- - .. - 29 r-----.- .. -.- c--....... 1-----_ .. 

_._ .. _ .... _-_ .. 
-----_ ... - 1---

30 ;-------.. - ~--r__--

31 --.-.---~--/_-t-__I 
32~ ________ ~~ __ ~ 

REGISTERS 
START OECIHAl STOP UTILIZATION 

QUANTITY (FOR PA4 EXTRACTIOJolS) 
.... - ~ ... - ;---1--------.-.-----------.--.... --... -

8 Z S, NET TOTAl... - NeT C::IRA.NO TO'AI... 
~-~-.. - 1------ -_._._ ... __ ._-_ .. __ ._---_ .. -., Z 5, CO""MISSIOK --rOT - COMM\S510~ C::IAANO TOT. 

8 
--f-----------------.. --

i2. 51 COST TOTAl- - COST e:.AAND TOTAl-
.... .. .. --

8 2- 51 PRoFIT TOTAL-PROFIT GRAND TOTAL. 
-_ .. - -_ ....•... r--- . __ .... _-_ .. -
8 Z '21 1 FFtEIGHT 6~NO TOTAl-
--- ~-.--1--.. _- 1------- -
8 Z 51 NET AMOU NT- COST AMOU.,.T - TA~ (;!RANO \01 

6 NO SI INVOICE NUMe>'ER c---.... --.. ---------.. --_.-

L Z. 51 COMMISSION AMOVNT 
.. _-r··:::--1----- . 

'0 ND 8 MONTH 
- I--i--r__--_ .. --... --.... 

7 2 S, COMMISSION AMOUNT 
--I---- -_._--_._--_ .. __ .... _.--_.-

7 Z ~- COMMIS'E>ION AMOUNT ._- --, .. "._---_ .... -_ ... _---
7 Z SI COMMISSION TOTA\... - COMMIS5l0N AMT. 

i--- ._ .. _---_ .... __ .. _--_._-----
7 2- 5, COMMISSION AMOUNT 

OUTPUT CODE ASSIGNMENTS 
OUTPUT FUNCTION 

DECIMAL 

PA-6 (when nro) 

NEG. 2 

OUTPUT CONTROL PANEL 
10987654321 

a {' ~ -..- .... -.- -. 
F H I J K P 

a .- .- ..- -- - -
1 1 1 1 1 1 1 

a '"' - -- ...- -- --
0---0--0--0 

\. 
~O a a 0 ':\ 

T 9 

~ ,; 5 4 ;..> 1 
a 0 a a 

:--::--., .L J ~l S2 
J,D a r I 1 

\. " ~ -IL 

--- ---
l PA4 
~ 

F G H I J K ;, 
~ " 

~ l..At... • Jl 
PAS 

1""""2 '--' 2 2 2 2 2 

r-- ..- I '"' -- --- -.. 

LOCK REG_ 

E 
a 

€ 
a a a 0--0--0--0 

G I J K 

0 a a a 0--0--0--0 

a CajE LI~EA A a :J 1 2 3 5 6 7 8 

I L L 
I / / 

\,DECl'AL, , PA6 
0 a a a a 

NEG 1 pas 1 
a a 0 a a a a a a a 

NEG 2 pas 2 
a a a a a a a a a a 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

o 
p 

Q 

R 

s 

T 



•• 6. ~~~ o':'!/!'fo~!'!!/!!l SYSTEMS 
TVPETRONIC@ 2816 
AUTOMATED DATA SYSTEM 

SALES 
ORDER 

SOLD TO: 

TWIN PEAKS STEEL CO. 

21305 MOUNTAIN BLVD. 

TWI~ PEAKS, COLORADO 

ORDER OR INVOICE NO. DATE 

111112 '6/20/6x 

QUANTITY CODE 

il 1 265890 

" 
10 304991 

100 457212 
,; 

1 

,,; 

~. 
...•. 

:( 
;:":'''';'". ;,,,; .;. 

SH I P TO: (same liS sold to unless Indicated) 

CUSTOMER ORDER OR REQ. NO. ITERMS 
JD 39003487 NET 30 DAYS 

DESCRIPTION UNIT PRICE DISCOUNT(S) 

20 X 32 STEEL HEAD DRUMS 10.000 10 

42 X 60 STEEL HEAD DRUMS 15·205 10 5 10 

50 X 75 SOLID DRUMS - GREY 106.325 10 10 10 

4.0% TAX 

FREIGHT 

;;; "",;;",:;;':;. i;'i;;;·.";;:PiHiS;; :. :v;;:::;:· 

INVOICE 

NET 

9.00 

117·00 
I 

7751.09 I 
I 
I 

7'677.090 I 
I 

315.0'6 I 
I 

25·00 

'6217·17* 

TVPETRONIC@ 7816 
AUTOMATED DATA COMPUTING SYSTEM 

Featuring Unique PARAPROCESSING® 

and VERSA TRONIC® Program Control 

ON INTERNAL ACCOUNTING COPIES ONLY 

CO MM. % COMM. AMOUNT 
COMM. UNIT COST COST AMOUNT DIST. 

25·5 2·30 G '6.025 '6.03 

20.0 23. 40 H 9.000 90.00 

15·5 1201.42 J 5'6·405 5'640·50 

1227·12* 593'6.53* 

"'::.i .. ;':,,: .. , ; ,., 'i,:.,,:""';:'" :: "".' 



6,y_ ~~ra~ o':'!/!'f!.!'o'!!/!!1 SYSTEMS TVPETRC>N I~® PROGRAM SHEET 
CUSTOMER ________________________________________________ _ 

APPLICATION ___ I_t-l_V_O_IC_E __________ DATE 10/3/ )( X INVOICE NO. ___________ _ 

HEADIN6 c..o...l=l-OS DPS BRANCH 

PROGRAM AND OPERATION DETAIL 

PREP'D BY SHEET 2 OF 8 
INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT 
AND OUTPUT UNITS USED IN THIS PROGRAM 

PuNC,H' 

INSERT eLA~K PAPeR'~ PLATEN~ _____ . ___ ~~~~ __ +_------_+--______ +-------_+------~ 
TuRN ~N-' R~~p'ER I.~.=·······-·---._._-···_·· -----.-!-...;.....~~-+_----_+----+_----f------___f 

.-----.----......... ---~~ ...... --- ---,.-----1------::-----1r------f---......--i------f------i 
TYPE 501-0 TO NAME NAMi: 

I--------.. ·T-VRN ON---~D'ER , .-
1---------

--.-~---... -----.-

TuRN ON R.EADER. , 
~--- ---~---------------_+----~~+_------_+--------4_------_4--------~ 

1YPE SOU) TO STREET STREET 
1--------~-u:.....;R-=-N-~ON RE.ADER' -----------l---~-+_---_+..;;;;;....--~+_---_+----~ 

... ---------+----_4----4----..-..1-----l--------i 

TYPE 501-0 TO CITY & STATE cr.-v "STATE 

TUR.N ON READE.R. \ 

sw 
C.C.N 

TVPE TERMS TERMS 
TURN ON REAOER. \ 

1----_. 

CCN 

REPEAT PRO<3RAM 
FORM CPS 2002 



\TEM CARD PROc;,RAM CUSTOMER PAGE~OF SHEET~ 

PROGRAM AND OPERATION DETAIL 1:~i7~~ I __ . ____ ~._ Pdii~~ ~---~ -~-.-
INSERT BLANK PAPER IN PLATEN 5 KI=' 

---'---.C- - ... ---....... --~... ..------_+-....-.;..-_f----f__---+-------t-----\ 
TURN ON RE~DER I " _______ -I-.....;C~C::::....;,N-+----_+_---_+_-_--F_--___l 

PII= - .... ------.. ------~---.-----_+~-.:........--f____---+_---_+__---_F_---_i 
Fe 2,N - ..... ---------·---·-----·-----4-=--.:A::::::--::P==N--:---+------t--------1----+------I 

~----".-----.--------------------~--~--_+_-----__t----~------+_----___I c.R 
TYPE PRiCE (3 DIGITS) PI N 

-.-------~~~~~~=-~~~~------~~~~=_+_-----_+_----_F_------_+----_f 

R N Fe 2 < 6 T P i PR\CE 

PR.lCE. 

SW 
Cc..N 

PIt=' 
r--_. _________ . _______ . _____ +--....;.T--=B_-+-___ -+-___ --I-___ +--__ ---l 

PIN 
CODE. TYPE ITEM CODE (6 DIGITS) f____-----. 

RN Fe 2. 
< STP 

ccF' 
!--------".---------.------.--------+--~~~_+__------+------~------~-----_4 

SW 
CCN 

--.---------------------------r~p=--,~~=-+-------+-------r------+------4 

-.---.--_____________________ _+~.....;I~e~-+---__ --_+------_+--__ ----F_ __ --__4 

PIN 
IYPE DESCRIPTION(lFNOT PA$T~6 -rA~~< 5 T P OESCR.IP. 

RN FC~~TURNONR~DERI ~~~~--~---~~~~_+__---_F_---~ 

CCF 
! SW Svv 

!-----------~---... ---....... --~ ....... --f__---_+__---_+_---_+_---__+----___; 
C;CN CCN 

PIN 

TYPE PRICE (5 DIGITS) ___ .. _-----:<~S;;;;....,....T~P-+----+_P:....1R;;,..;;:..:..\C;::;,.;;;;;;E.~--_ ___I--_ __! 

RN Fe, 2. 
CCF 
sw 

CCN CCN 
PIF 
TB 
PIN 
STP 

RN Fe a • 
-rvp-e-C-O-M-M. % (I DIo.IT) < STP COMM% 

RN F=C 2 
ccF!' 
sw Svv 

CCN CCN 

PIF 
TB 
PIN 

TYPE COST AMOUNT (30161TS) < STP COSTAMT 

RN Fe 2, • 
~--------~--~.=-=---

T'fPE COST AMOUNT (3 DI~ITS) < 5 T P 
• 

C09T AMT 

RN Fe 2-
CCF 
Svv sw 

CCN CCN 
~----~.----:-:-----------.-------_f_----+----~---_+---_f---__I 

REPEAT PROCJRAM P I F 
FOLD UNDER 



OA'l-V FAC.TOR L-OAD CARD CUSTOMER PAGE~OF SHEET ~ 

PROGRAM AND OPERATION DETAIL 
8§.ADER' 

-_ .. -- ---- ----- ----I 

i.DAO CA1\D 
!---------------.------------I----.-==.=====-~:·--t--=-=-=--=·-.. -==~-::.::::=::.::::=:;:=::~:::::::::::::::::::::;:=::==-I 

TUR.N ON READeR.' .. ----
f----....... --.... --.. -.. --..... --....... ---.... ---....... ---......... -i----~------t----_f_---__+_------l 

~.- ... ----__ --------------_---________ _r~C~c:~N~~-__ -~~-____ +---_---+------~ 
f---.------------..... ---..... - -- -----r-.----t-----t-----+----+-----I 
!------.-----------.----------+-=-:::-:-:-:-t----+-----+----t----~ 

FeiN 
APF 

F 

- ........ --... ---.---... ---.. -.--........ --.... ---t--.:::G-:----t-----t----+-----f.-------l 
H --.... ---..... --... --.... ---.---.-.. -------.-t-~--+------+-----if-----+------1 
I 
J I-------... -------.--... -------t----:=:--+-----t----+-----+-----I 

f--------... -----..... ---------- -------1r-----:K-::----t-----t-----_f_---__+_----l 
--.... ---.... --..... ---.. --....... --... -.. --... ---t--;;;:--::P:::-=-+----t----+-----+-----1 

PRe 
1------ ---.. --.. -.--... ----..... --..... ----.. --t--=~_:_-t----+----+----+----~ 
'--...... __ .... "' .. __ ..... _. __ ...... _ .. __ ... ____ ._ ...... __ ............ __ ---j~P_=A.....-;,.,-+-----+----+----+-----l 

... ___ .. ____ ... ___ 6 
..... ~~ P E J .. ~VO l~."g. NlT~BE:~I6 OI~ .. ~~~~.~._<'t_s~,......---;p_+__-_-+--__ -+----+-__ --1 

1---_ ....... _. __ ._._ .. _ R N. ... _ 0 v. ............ __ ............. __ ............. _~ ......... _ -- t---;:::---+-----l'-----+-----+---~ 
f---------.... --......... "'---........ ---......... --.......... --...... --.. ---t--=~F_-+_----+----t------4----~ 
!-.... ----.. -.... ----..... --....... ---... ---..... ------t-P"':-'R:::::-:C::::-_t_----t_---_+_----+------1 

APN .---.--........ --......... "'--... ----.. -.----..... -----r~~::::---t----+-----+----~------l ,..e 
I----.. ----...... --........ ---..... --...... --.. ----... --r.~~;__-t-----i----+----+----1 

PAl f-----.-----.--......... --.... --.-.. ---... ---...... --""""l----=-~-t_----+-----l:------l-----l 

i---------~'(·pe av.i~ NT ·8."r26i·0TSr.~:~.-. - .... < s ~ P 
f------... ___ ...... ___ ....... ~N .... Q_~ ........ ____ ----,..--=:......:;...-=---+-----+-----+----.+-----1 

H 
"'---_____ .... __ ...... __ .... ____ .. ___ ...... ___ ... __ .. __ t-P-::;:;-R-:;;;;:-C_-t-___ --t-----+-----4----~ 

CR - ... "'.---...... --.... -"'---...... --.. -.--....... -.--.... ----t-=~~:---+-----t-----i-----!--------J 
APF - ..... ----... ---.... ----..... --....... ---..... --- ---_1i"':::"-=--=-=:::---t-----t-----f------+------I 
FClF ----.. ---........ --.... --..... -- .... ---....... ---.......... --r--:::-=-=--+----t-----+-----+------I 

STP f--... ----......... ---.. ---.... ---- .... --..... -----....... ---t--=-~~_t_----t-----+-----+------I 

f----........ ----.. ---....... ---.. -...... --- .---.---- ----j-----t----+-----+-----t-----~ 

~ ..... ---.-... ---.. -.--... --.---.-----+_---_+----t-----+-----.4--_--J 
;...--..-.... ---.... -.---.------.---.... ------r----+----+----+-----+-----I 
0-.--.-... ------- .------.. ----------11------+----+----+----_+_-----1 
i...-...._ ... ___ ... _. ___ .------.----.------~r_----t-----t-----f------+------I 

!--.. ---.... -.------.... ------.------+----_f_-----+----~-----+------l 

---.-------------------------------+-------+--------t_------~------~------~ 

~.---------------------.-------4_-----_4------+_-------+---------~------~ 
t------..... -.---.. ----... -.... --.. --.---.-------.--j----_t_----t-----+----~----

~.-------------------------------------+--------+--------~------~------~--------~ 
- .. -.. ---------.... ----------------+------+----1------+----_.4----I 

I-------..... ---.... ---.-.-----.-----t----+----t----+-----l-------l 

~-----------------------------------+_------+--------t-------~------~--------~ 

~-.--------------------------------_1-------~-------+--------~------~--------I 

FOLD OVER 



61'. ~~ra~ o':'!c'!'f!'!,1!!/!!,!1 SYSTEMS 
TVPETRC>NI~® PROGRAM SHEET 

CUSTOMER ________________________________________________ _ 

APPLICATION __ I N...;.v~O...;..lc=e~ _________ DATE 10/3/xx INVOICE NO. ____________ _ 

DPS BRANCH PREP'D BY SHEET 3 OF 8 
INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT 

INVOICE f-IEAOING PREPARATION AND OUTPUT UNITS USED IN THIS PROGRAM 

READeR ~ ReADER~ PUNcH' PuNCH 2-
PROGRAM AND OPERATION DETAIL PR.06RAM HEAOER SVC. BUR. 6AA~ "TOT. 

~ CASQ COM ~E 

TO TU RoN OFF SpeCIAl- SKIP AND STOP SSKF 
ReAoeR. AFTeR ONa C.OMPL.ETe INVOIC.e. STP 

INSERT FOR.M AT SOL-O TO: 

TURN ON ReADe~ I 
C.CN 

APN 
PIF' 
P2.F 
CR 
5w NAME -- Sw 
TB 

..... SKN 
SL-S KI=" 

T6 
-rYPE SHIP TO NAME < STP 
TUR.N ON READER. I 

SKF 
L.C 
CR 

1----
APF"' 
PIN 
Svv CUST# GUST # 

sw 
PIF" 
APN 
6\N STReeT 

sw 
PIN 
TB "-6 

PIF=" 
SKN 

SL.S KoS::-
TB 

TVPE SHIP TO ADDRESS < ST P 
tURN ON REAPeR. \ 

S KF" 
C.R 
SW C.ITV~STm1 

SW 

- TS 
5KN 

51-S K F 
TB 

TYPE SHIP TO C.ITV .r, STATE < STP 
TURN ON R.EADER I SKF 

CR.2. 
FC1N 

FORM DPS 2002 



CUSTOMER PAGE~OF SHEET_~ 

PROGRAM AND OPERATION DETAIL SEADER' SEADER. I ~CH' PUNCH~ 
PROb~AM HEADER GRA'j.O TOT. 

bOQE C.ARD svc.BUR. ~Q f~~H~~,! -r Q:& 

PIN 
PAS 

F 
2 

R/o 6 D.OIT INV. # PRe \NV. # 
TB T6 
PAS 

H 
Z 

Rio 2. O'6rT MONTH PRe MONTH 
/ / 

TYPE DA'( (2. DIOITS) <- 5-r p DAY 
RN Fel 

/ / 
63 6~ 

T6 TB 
PIF 

TYPE C.UST ORDER # ~ ST P 
TURN ON READER I 

TB 
SW iERM5 

SW 
C. Ri2. 

END OF HEADER < STP 
REMOVE: ~EADe.R CARD FROM READE-R 2. 

FOLD UNDER 



CUSTOMER PAGE~OF SHEET~ 

PROGRAM AND OPERATION DETAIL 

~.---------------.-----------------------.~---------+--------~--------+---------+-------~ 

-----.----------------------------------------~--------+_--------~------_4--------~--------~ 

r---.-----.-------------------------------------+--------~------.--+_--------~------~~------~ 

f-----.-------------------------------_+-----_+_------+_-----_I_----__ll-------I 
-----.------------- ---.----------+-----+----__r------+----~------I 

~.--------------------------.-----------_+------_+_--------+_-------_I_-----__l~-----~ 
._---------_._---
-----.-.----.-------------... ---.-----.----+-------+-----__r-------+-------1--------1 

---.----.----,,------------ ------------t--------1-------+-------4-----+------I 

-.-------------------------------+-----+--------11-------4--------+---------1 

f----------------.-.--- -,,----.--------- --+------+-------+-------+------1--------1 

t-----.----.------------.---..... --------.--t------+-----+-----I------__r-------l 
/---- ----.... ----- ..... --....... 

r---------------.------"----- .----------,,----4--------_+-------~--------4_--------+_------__I 

;-----------------------,,-.---------~r__-----t-----+-----+------l----~ 

.---.--------.. -----.... ----.--------+------!-------1-----4-----l-------I 
1------.----- .---.. ------"---.----,, .. --4------+-----1-----4_----+_---__1 
'-----,,-.---------.---.-.----.-..... -----"".---l-----+_----+----~-------1------1 
~ .... ""---.------.... ,,---.--------,,-------+-----+_---__r----_+------I-----~ 
~------.-.------------,,------------4--------_+--------_+_-------+_--------+_------__I 

-------._--------- -----------------l-----I-------+-----l------+------1 

--------.--.-------------------------.----------4---------+---------~------~--------_+-------~ 
1------ ---------".----,,-----------l>-------t-----l------+------l----~ 

I----,,-------.----------.------+------+-----I--------+------+-----~ 
1----._,,--_._----_._ .. _--

r-----------------------------------------+--------~--------4_--------+_--------~--------1 

r---.--.. ,,--.------ ---------.----+-----t-.----+----__l~---~-----l 

~--.-------.""------.----.- ·-----------------1--------1------+------+-----+-----1 
----.. -----------------------1--------..1----_+------1-------1-----1 

!-------""""----""._---._---­

~-.-"----,,.----.,,---------------+----+_----+_---_i----_4-----l 

,....----" ... -.------------------------+-----+-----+-----+-------'~---~ 
~,,----.. ------.----------. ---.---+-----t-----t-----+------+-----~ 
-.-.---... -.--------------------+------~---_4----_+_----_i_----_! 

t-----.-.---.. "",,------.-------------f-------i-----+-----l------t-.-----1 
FOLD OVER 



•• 6. ~-!ro~ o':'!c'!'f!/!O'!!/!f SYSTEMS TVPETRC>NIC® PROGRAM SHEET 

CUSTOMER ________________________ ---------------------------

APPLICATION _,.;...' N~V.;....O.;......;....;IC~E~ _________ DATE IO/3/XX INVOICE NO. ___________ _ 

DPS BRANCH 

INVOIce LINE. ITeM PREPARA'TION 

PROGRAM AND OPERATION DETAIL 

PREP'D BY SHEET 4 OF 8 
INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT 

AND OUTPUT UNITS USED IN THIS PROGRAM 

TB ,6 
PIF" 
APF 
PAl 

.--.. --~ .... -----......... -".-----""~---. -----. ---' -t----::-::::6::-.---+---~_::__+__----.1----_+---__i 

._~ __ .. _ ........ " ____ ..... _____ ._ ....... _. ____ . ___________ -+--.::5=---.W __ .;-:-P-=..R....:.;,...1 C.=-=.E_+__----t-----+-------I 
sw 

l-.... ·-~-----·······----· .. ---------------

f--.--... .. .. ____ ..... _____ -+---,,:~R:.-:...-__+----_+_----.~---_+_----_I 
f-~ .. ~ .. -- 6NT§..R PR .. ~~e IN ~. _____ -+-_P--.;...R-:,...C._--+ ____ +--___ -+-___ --Ir-__ ---I 

=._ ...... _=-.. _~=_-m_ ... --~_~.~ ... -"-=-~_-_-=-~_=_"~_ .. ~_ .... -" .. ~-.-...... -_ _=-~_ ... _.-...... _~._.-_=__=__=__=__=_."-_=_~=~--~-._ ... -'"~~_-_-_+.i_---.:,_~=S=P~=N CO_vv_D_E._---t--_C._O_O_E_--t-____ -t-___ ---I 

~--.--" ... ""~~---~ .... -.-.~-- ..... ~-~--- ...... ~.---.. ----{.-----,e -re .......... -......... ----.... --- .. -... -.--....... ~---....... ".-----.. '".-_.;-~--=:...-..-+----_+_---=--f_----i-------l =-.... ~-........ -.. _-~.~_ ... "-_"_-~~_==-_-.==---.... -.-...... _.-.. ~=-..... ~.== __ .-.... _______ + __ ~_l ~ ___ ~..;:..;;..;, p~----_+_----4----~ 
T8 

= ___ TYPE .. ~EIR;S-T~PiSCO~!'IT (j. OlutTS) < ST P RN DV ----~~~--~~--~------~------~------~------__4 

E~ ... !:'._~~(OU ~!._.l~~-I~T~~'!.~"~:~S.KIP .. ~~ N~ ReAP§p.~' __ ii__~~-__+----_+__----+_---_+_----_l 
" _____ ._~~TE~S?.'.SCOU~'"'= ... 'I\J ~. ______ R 
.m ••.•.• ~_ •• .• _N..E.:~~~!" tv ~ ... ~~:t~L-T I ~~ .. ~_AT I 0 ~""~ ____ ~ 
.~" _ .~_~L.TIP~'(!i.~T A~~.~.~T X ~.~Sc.OUN'T Rc. 



CUSTOMER PAGE~OF SHEET_~ 

PROGRAM AND OPERATION DETAIL 

PAl !---------.. --........... --.. ---.. --.-..... --+-::-:......:..,:---+------4------__+-----_+__---__1 
7 

~pe ~eCON .. ~ .. DIS~OUNT(~O_I ... ~~~\T~S~~ __ ~<~~5~T~P--~ ____ ---4--------~-------+--------4 
RN DV 

i1F~'NO OI~c.oUN~ I .. NITI~~...!.~~·e~S:!K.::::':.:..P___=_I:..;:N___=_R.~e=::A:....:..=O:...::E.::.:R.~\~_1_--=--__!-_--_+_----1------+-----1 
ENTER .... DISCOUNT IN.----.:R.:...-=-. _______ -+ __ R.:..-_-+ ____ -t-___ -t ____ --l-___ --t 

N6C:tATIVE MULTIPLICATiON N 
~_.:.-M-=UL"T'IPL-'( NET AMOUNT )( OISC.OUNT PRe.. 

5P2.. 1--------..... ---...... .. ... -----.. ------+-~::_=_=--4------__1-----+-----t------t 
APF 

!-----------.... ---....... --.. · ..... ------.. ------+--....:P~A~5--+-----+-----l-----+-------1 

!----.. ---..... --.-..... -----------.---... -__!i--~==_==--_+_----+-----l-----+_---4 

P 
supp~essED_ Rio .. OF NE~_!T~A~M:..:.O~U:.:.N..::.T~_+_...:.P......:-R---:::.C~_+_--_-+_ __ -_+__---+_-_-_l 

[-__ NET A~OUNT ... _ ENTE;, .. RE-O ~...:.N.:.......;;O=--___ ._+-_-=-_ _+----+_---_+----+_ __ ---1 

APN 
1---......... - --....... ---... ---... ----.. ---------+-~--.:-=-+-----t----+_---__1---_____l 

PAl 
~--.- ....... -------- --------------+---.::.......;. .......... :.---+-----t------i-----f-------I 

7 
==-~PE -t~IRP DISC.OUNT (Z: DIc:..'T~), ____ <~..::S:::..-"T~p_+-___ -!-____ l:--___ -t-___ __l 

!. ___ ~N DV. ___ ... ___ . ___ ... ________ +_----+-----+_----t-----+_-----l 
~_.~O 01 Sc.:OUN~m .. 1 N ITIAT.~:::::.-S_K_' P_~I:......N=__=_~.:...;E......:A......;:;;:;:D_=_c=-R..=_=_..:..., -_t_--::--_l_-----t------t------l-------j 

~ .. _ ENTt;R OIS~.OUNT_ .. ~ ... !.::W~R::::....... ________ _t__...:.R~-+------4----._+_---_-f_-__ -I 
f-~N~~6A\t~e ~u~,'P~'C~A~~~'O=~N.~ _______ _t_~-=N------+_ __ --_+-----~_-------+-----__4 

MU~IP~ .. NeT~MouNTX~~=-O~U...:.N_T~ __ -!-~P~R~G~__+_-~-_t_~-~_l__-~--+-----__1 
__ ..... _____ .. ______ . ______ -+---=S::....;:...K:..!I=_-+-___ -+--___ +--___ +-__ ---1 

TB 

>-----_._------_._---_.---------
~. -.-.. -----~---.-.-------.. ---- AP~ 

!--------.. -----_._-_ ....... _--------_._---_._--- := 
!---_ .... _. ___ ._. _____ . ____ .. _. ______ .__ PIN 
I----...... ~_ ............... ____ .. _ .. ___ .. ___ .... _. ____ ... ____ .. _ p~ 3 

........ -~-.............. --.-...... ---...... ---... ----.... - -+---...!......-.2,---1-~--+-~---!-~--!---4 
1----.......... _--_ .... ---_ ..... _---_ .... _-_..... .. ... ---_+-=--=:::=----+------
}---_~ .. ~Q .... ~M~I?$IO ~ ... _AMO'~ . ....::N~T _____ _+_...::P~R..:::...::c..==--_t_---_ 

P~F .... ---............. ---~ ............ ,~---....... ----..... --.. -..... ---... --i___~=-.::-_+----+-------+------+--------1 
FC.1W ........ -.-_.- ....... ---............ --......... --........... ---.... ------+....;;.....=.~~+_---_+---~-+__-----4-----\ 

_ ........ -.. _-_ ......... _-_ ....... --------........ ____ ..... _____ ....... ___ .... -+-_T-=--:e~_+-___ __I_--.,._e--+_._--__+----l 
Pli= I...-.-~ ___ . ___ ._ ....... ____ ~ ___ . ________ __l._....:..........:;.........:.__J.-____ __L ____ ~ ___ ___I_ ___ -----I 

.AMT. 

FOLD UNDER 



CUSTOMER PAGE~OF SHEET_~ 

:i~'i~~~~~;:-2 PUN~H I ~",Cf'!r:I.------
__ ... ~-::::.~~RD-:: .. SVC.:::::.~VR. GO MM".:::TQL! ...... ___ ._ .... _ 

PROGRAM AND OPERATION DETAIL 

_ ......... ___ .... ___ .... __ .... ___ . ___ .. __ .... _. __ ............ P A 2.. .. --+-------!------!-------l 
~-"--" _.. . _ ..... __ r--=--=H:-=--_+-___ + ------4--------I--------i 
~ ....... T-R-~~St=-EP.. COM M. AM:a.:"_'_N ._...14 FO~ .. _T_O_T.&\.- PRe .--r--.-.--.. -!-------+----4-----! 

P2 N 
="TVPE= C.OMM\SSlONC).TST. (~, H, It J, K, p) < ST P 

R N 1=c..1 pz,1=- l=C I _ .. 

TB 
P2. N 

_ .... _ .. ___ . _____ .... __ . ___ .. ____ -+-~C::....:::C.~F~t___ __ __+_---+----;:;::-:=:--=--+-___ _i 

1----.--.-.---.---.----------- -l-.....:P~R...::::..::C::::......4_-_--_t--_-_+~P:---:-R_:_C~-+------l 
SKN S KN 
c..CN CCN 

~.---.-----------------------_4--~p~~~~_4------_+-----+-----+------~ 
APt: 

------.----------------------------~~~~_4--------r_------1--------+-----~ 
PA4-

~ ... ------.. ----------... -------------

TRANSF=~R Q~NT'TY TO 0 ANO TO l= N 
N'E6.cn- \VEL.Y (SUBTRAC.T ~TV-QTV TO C.LEAQ._l...:..f~)~P~R~C..=:.._+----if__---_+__--_+_ __ -_1 

... - APN 
PAl 1---------.---....... --....... ---...... ---.-...... ----....... -l---!..~~_+_------if_---+_----t-------j 

6 
sw ! CO~T 

~---.-----....... ---....... ---.... ----_f__.....:::::...---::.--l-..=;...::::......:::o~-t-----r___---_+_---__I 
1------_.---_ .... _-_ .......... __ .... . SW 

eNTER COST '1'4 R. R -. 
~--

MULT I PL.-X cos~ ')( ~~.ANT IIY ·:~ .. __ l__P!--:R:....::...::G=--_+_ ___ _+_--......_..t-___ +_ ___ _; 

TB - .. -------.----.. --... --...... -- ---+-~~~_J._----f__---+_---_+_-----l 

PIN I------------.---... --........ --....... -.. --............. "--+--~-~==--+----__!_----I------+----__I 
PA3 1------------_. __ ........... _- .......... __ .... . 

p =-...... ---- Rio C-O-S-T-~ .. AMO.liN-T-.. ·_····-===~_ .... _ .. -_-_-_+1_-.....:--=P:~R~..;::c-=--_-_+·l----------------:CO-:.....-.....;;-S-=T-.....;;-AM~;;~X-.:~~~~~~~~:~~~~~~~~ 
1--__________________ ._ .... __ .. __ -+-~C.::::.....:.R-=--_+----f__....:C=:...:.R-=---+-___ _+___-_~ 

p,~ 

PA'a f---.------------ .---... ---".--" .... ---+--=--~...:::=._+_----f__---+----__+_------; 
I 

,RANSFE:R COST AMOUNT TO 1: ~R ToTAL. P RC 
.~~~~~~-4--------4__-------+------__!_--------; 

----------.----- ----_._-+--\\\ 
J I 

1----..... ---------.-----.----------+"""'OI--'-l'--+------+-----+-------l------I 
REPEAT ITEM PROC;,RAM I I f--.. _--

TW'O MoRE. TIMES , I 
f--.-------~~~~~~~~--~~~------_++-,~,~--+-------4------+--------+---------! 

\ \ 
f-._-... -._----- ------------+---+-,-'-1---4----4_----+-----+------1 
f---.... _. ____ . ______ .... _________________ +--..:...........J ......!J:..-....-+ ___ -1 ____ t---____ +_ ____ I 

:=---·--R-e·-~Ov6 \TEM C.ARD < ST P 
1----....... -----.. ----...... ----.-----------1----__1_----4__----+-----+-----; 
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7. 
Physical 
Preparation 
of Programs 

Punching the Program Tape or Card 

Once the program has been checked for 
accuracy and is presumed correct, the 
program tape can be punched. 

Since the initial punching of a program tape 
is a manual operation, it must be done 
carefully. It is highly preferable that someone 
assist in the preparation by sequentially 
reading the codes aloud as they are punched. 

Refer to the Code Chart (page 9) for the use 
of the ON CODE PUNCH and OFF CODE 
PUNCH keys for punching Control Codes. 
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Conditioning the 7816 for Program 
Preparation 

When the 7816 is turned on, all control condi­
tions are off. For preparing the original pro­
gram tap~ it is necessary to turn on one of the 
VERTIPUNCHes manually and feed several 
inches of tape to provide a lead strip. Once 
this is done, code punching can commence. 
Each code is now sequentially punched into 
the tape. In the case of printing codes, it is 
only necessary to depress the associated I/O 
Printer key to punch the code. 

Control codes are punched by holding down 
fueONCODEPUNCH,OFFCODEPUNCH 
or CLEAR STORAG E key in conjunction 
with each desired control or printer key. For 
example, holding down the ON CODE 
PUNCH and depressing the CODE CON­
TROL key will automatically punch the C.ode 
Control "ON" code (CCN) in the tape. When 
either CODE PUNCH key is held down, it 
disables the control action of the control keys, 
so depressing the CODE CONTROL key (as 
in the above example) will not turn on Code 
Control. The PAl code is made by holding 
down the CLEAR STORAGE key and de­
pressing the numeral one (1) key. Code Con­
trol should be"OFF"when manually punching 
control codes. 

Continue on with the remainder of the pro­
gram tape. When the program is completed, 
feed out several inches of tape from the punch 
and tear off the tape. 

If data cards are to be used in the applica­
tion (as in a two-reader system), one card 
should be punched representative of each card 
format (typically one header card and one 
detail card). 

The program tape must now be operationally 
checked with these cards. To facilitate this 
checking, it is highly desirable to use the SIN­
GLE STEP key for stepping code by code 
through the program. As each code is read in 
the reader, determine that the function corre­
sponds with the written code on the program 
sheet. If it does not, make a note to that ef­
fect. If the error does not affect perputuated 
results then continue on with the checking. 
Otherwise it is best to immediately correct the 
program tape. 
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Correcting the Program Tape 

In many instances the program will be correct 
the first time prepared. However, when pro­
gramming or punching mistakes have been 
made, the program must be corrected and a 
new tape prepared. This may be done by in­
serting the first-made program tape in Reader 
One, turning on SINGLE STEP and VERTI­
PUNCH One and then sequentially stepping 
the tape through the reader. CODE CON­
TROL must be "off" when this is done. To in­
sure Code Control remains off, turn the 
DUPLICATE switch "ON." 

Adding a Code 

If a code must be added, step the tape to the 
correct position, turn off Reader One, punch 
the code and start the reader again (SINGLE 
STEP remains "ON"). 

Removing a Code 

If a code must be taken out, Single Step the 
reader up to the code, manually turn the tape 
past the code to be removed, and continue. 

When the new tape is completed, check it 
operationally with the data cards. If it is cor­
rect or "more correct" than the preceding tape, 
destroy the preceding tape immediately. 

Once a perfect program has been prepared, 
it may now be highspeed duplicated (with the 
DUPLICATE control "ON") into a permanent 
media such as laminated plastic/paper tape. 



8. 
Preparing 
Field Control 
Tapes 

Field Control Tracks 
Tape channels 1, 2, and 3 are used for Field 
Control One mode, and channels 4, 5, and 6 
for Field Control Two mode. Channels 7 and 8 
are effective only in a PAl sequence as follows: 

TRACK 
7 

8 

FUNCTION 
When a signal from track 7 is present, de­
pression of the RESTORE control will clear 
the digit entry back to (but not including) the 
order designator. 

During a PAl sequence track 8 will turn on 
Reader One. This track is typically used to 
insert the decimal automatically (from tape 
code). 

When a Field Control tape is to be prepared, 
it must be provided with punched retainer 
holes for attaching it to the Field Control 
Media Carrier. Once attached, it is considered 
permanent since it is expected that each Field 

Field Control Media 
The TYPETRONIC MULTIMODE Field 
Control uses as its media, special fibrous tape 
punched on the TYPETRONIC VERTI­
PUNCH. 

Each channel of tape corresponds with a 
track of Field Control and each punch position 
on tape corresponds with a columnar position 
on the I/O Printer carriage. 

[

PUNCH ONE OFF 1 

Fe 1 PUN CH TWO OFF 2 .-+-+-+-+-+-I-+--+-+-+-f-+--+-I-+--+-+-+-+-+--+-I-+--+-+-+--+-+-+-il---+-
READ ON E ON 3 .-+-+-+-+-+-I-+--+-+-+-f-+--+-I-+--+-+-+-+-+--+-I-+--+-+-+--+-+-+-il---+-

[

PUNCH ONE OFF 4 

Fe 2 PUN CH TWO OFF 5 .-+-+-+-+-+-I-+--+-+-+-f-+--+-I-+-+-+-+-+-+--+-I-+--+-+-+--+-+-+-il-i-
READ ON E ON 6 .-+-+-+-+-+-I-+--+-+-+-f-+--+-I-+-+-+-+-+-+--+-I-+--+-+-+--+-+-+-il---+-

7815 (RESTORE ENABLE 7 
RININPAI 8 

Tracks One through Six function as follows: 

FIELD 
CONTROL 

ONE 

FIELD 
CONTROL 

TWO 

TRACK 

G 
o 

FUNCTION 
Turns off VERTI PU NCH One 
Turns off VERTIPUNCH Two 
Turns on Reader One 

Turns off VERTIPUNCH One 
Turns off VERTI PU NCH Two 
Turns on Reader One 

Control tape has its individual carrier plate. 
Field Control codes must be punched only 

in fibrous, black, one inch tape supplied ex­
pressly for this purpose. 
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Set-Up 

Cut off a strip of fibrous tape about 36" in 
length. This should be done with scissors , 
since creasing or folding is to be avoided. 
Place the tape in the punch and blank feed 
three or four inches until the feed punching 
is consistent. 
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Conditioning 

SINGLE 
STEP r=l 

bd 
Turn on VERTIPUNCH One and SINGLE 
STEP. Punch the letter "K" code in the tape. 
Single Step blank FEED four times only. 
(When SINGLE STEP is "on", FEED will 
step one position per depression.) Punch the 
letter "K" again (the two "K" codes will later 
be overlapped to provide the left retainer holes 
for the media carrier.) Single Step blank 
FEED nine ~imes only. This will position the 
Field Control tape at column one. 

NOTE: It must be remembered that car­
riage position on the I/O Printer does not, at 
this time, necessarily correspond with the Field 
Control position of the tape. To prepare Field 
Control media, ,only the Field Control program 
layou t should be followed. 

There are 255 possible combinations of 
Field Control track actuation that can be 
punched in anyone media column, and it is 
not practical to list each code representative of 
every combination. It is recommended that in­
dividual Field Control columns be prepared by 
an "over-punching" technique. To accomplish 
this, it is only necessary to type the Printer 
code that represents a given track, back the 
punch and type the next designated track and 
so forth. As an example, if tracks 1, 2, 3, and 5 
were to be punched this sequence would be 
followed: 
Type the digit "one" 

Back the punch 
Type the digit "two" 

Back the punch 
Type the digit "four" 

Back the punch 
Type the "space" 

(Punches the 
first track) 

(Punches the 
second track) 

(Punches the 
third track) 

(Punches the 
fifth track) 



The following Printer codes represent each 
individual track of Field Control: 

TRACK 
REQUIRED 

1 

2 

3 

4 

5 

6 

7 

8 

As the Field Control media tape is pre­
pared, very carefully maintain count of the 
columnar layout positions in relation to the 
tape. Any column that does not require 
Field Control actuation should be passed 
over by Single Stepping the FEED key. DO 
NOT TURN OFF SINGLE STEP while 
preparing Field Control media. 

Each combination of functions should be 
punched into the Field Control tape precisely 
at the columnar position shown on the layout. 

When all Field Control actuation codes 
have been punched in the media tape, step 
the tape to the position just after 140 (140 
is the last column of Field Control program­
ming). Then Single Step the FEED twelve 
more times and type the letter "L." Single 
Step FEED six times and again type the 
letter "L." These two "L" codes will be over­
lapped to make the right hand retainer holes 
of the Field Control media. 

CHANNEL 
PUNCHED 

1 

2 

3 

4 

5 

6 

7 

8 

PRODUCED BY 
(Printer Key) 

Numeral One (1) 

Numeral Two (2) 

Numeral Four (4) 

Numeral Eight (8) 

Space Bar (SP) 

Numeral Zero (0) 

Minus Sign (-) 

Carriage Return (CR) 

The tape must now be cut off approximately 
four feed holes to the left and the right of 
the extreme retainer holes respectively. (Cut 
perpendicularly to the length of the tape.) 

Check the tape by laying it over the Field 
Control Grid of the Layout Sheet. If the 
tape is correct, carefully fold over the ends 
of the tape so each set of retainer holes ac­
curately overlaps. The folds must now be 
bonded with any acetone base cement (such 
as "household" or "airplane" type). 

Once thoroughly dried, the tape can be 
affixed to its carrier by placing the retainer 
holes over the matching carrier pins (NOTE: 
do not force holes over pins. Properly posi­
tioned the holes and pins will correctly 
match.) The plate is then mounted on the 
Field Control holder (along the back of the 
I/O Printer). Field Control tape is long­
lasting, and should endure for hundreds of 
thousands of operations. 
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9. 
Programming 
Tips and 
Reminders 
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TYPETRONIC 2816 & 7816 Tab Card 
Layout (Form No. DPS 2007) 

Purpose of the Tab Card Layout 
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This layout has been provided as an addi­
tional "tool" for planning TYPETRONIC 
7816 programs. When one Of more output 
tapes are to be used for conversion to punched 
tabulating cards (either 80 or 90 column) it is 
recommended that the card format be written 
on the TAB CARD LAYOUT FORM. 

I 
:-



How to Use the Layout 

Fill in the heading and "converter location" 
data as indicated by the blocks. As re­
quired, indicate in the PROGRAM CON­
TROL ASSIGNMENTS section the punched 
tape codes that will be used to represent 
converter functions. 

The CARD LA YOUT section provides 
room for six individual card formats. Space 
has been included for numbering and describ­
ing each card. 

The two card positions, 80 and 90, repre­
sent the end-of-card for the 80 and 90 column 
tabulating cards, respectively. Position 45 in­
dicates the end of the top half of the 90 
column card. 

Card fields should be headed, and typical 
punched data written in each field. Automat­
ic card skips or duplications may be indi­
cated by drawing a "criss-cross" over the 
fields skipped and a horizontal line with 
the abbreviation "DUP" superimposed to 
represent duplicated fields. If the SKIP or 
DUPLICATE is to be initiated by tape code, 
write the words "FROM CODE" in each ap­
propria te field. 

Take Advantage of PARAPROCESSING 

While writing the code program, remember 
that Control codes, and "printer off" codes 
will respond at thirty characters per second 
during the delay time caused by I/O Printer 
carriage motion. A short tabulation will mask 
as many as 5 such codes without delaying 
the system. Even individual letters or spaces 
will mask two Control codes, thus one VER­
TIPUNCH could be turned off and another 
on between individual characters without 
printing delay. Carriage returns are parti­
cularly good for masking control functions. 
When possible, plan automatic skips and 
Printer Off perpetuation of data during 
tab1.dations and carriage returns. By careful 
programming, P ARAPROCESSING will speed 
the application considerably and provide in­
creased production. 

Take Advantage of Skips 

Use the SKIP, SPECIAL SKIP, and SELEC­
TIVE SKIP features. Selective Skip, in fact, 
can serve as a manual "branch" (that is, pro­
gram change) within the system. For instance, 
in Application One Selective Skip was used to 
"reverse" line entries when necessary. 
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Programs from Programs 
In certain applications it may be necessary to 
write a program for a "master loop" that will 
then be used to produce other program cards 
or tapes. This will be necessary whenever a 
one-reader system is used and both control 
and constant information will be included in a 
series of cards or tapes. Such programming is 
usually more difficult than two-reader pro­
grams and extreme care must be exercised in 
checking them. This is an additional reason 
for using two-reader 7816 systems. 

Simple Program Loops for Making 
Detair Cards 

Detail cards that contain only essential repeti­
tive data will have the TYPETRONIC Switch 
code (SW) required between each field or sec­
tion of information. A very simple program 
loop can be prepared for making these cards. 
When a .given card is complete it will contain 
a sequence of information like this: data, SW, 
CCN, data, SW, CCN, data, SW, CCN, and 
so forth. When MULTIMODE Field Control 
is used for a card making program, the punch­
ing effort is simplified and ca'rds are prepared 
more rapidly. 

Keep Operator Instructions Simple 

The program, from the standpoint of the oper­
ator, should be simple and straightforward. 
A void the manual starting of Reader Two (in­
stead, start Reader One and switch to Reader 
Two) . Avoid excessive manual use of Skip and 
Special Skip. Except fO'r rare instances, con­
trol keys other than READER ONE, SKIP 
and SPECIAL SKIP should not be operated 
manually. The objective of the system is to 
provide automation in source paperwork, and 
the word "automation" implies minimal opera­
tor decision. 
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Allow for the Unexpected 

Very few applications work out exactly as 
planned. Last minute changes must always 
be expected. It is advisable to delay prepar­
ing tapes (and even written programs) until 
all concerned have agreed to precisely what 
is wanted from the system. 

The program examples in this manual are 
only two of an infinite variety of application 
possibilities. Each new application is unique, 
and programming therefore, will be unique. 

There is no "only way" to program. Speci­
fic requirements in one system may warrant 
programming to be entirely different than 
another application that on the surface seems 
nearly the same. 

For specific information relating to applica­
tion planning, please contact the SCM 
TYPETRONIC Systems representative. Re­
member-primary programming is a service 
provided at no charge to SCM customers. 



YOU CAN RELY ON SCM EXPERIENCE 

IN BUSINESS MACHINES 

Over half a century of experience in 

precision manufacturing stands behind 

TYPETRONIC systems and all other SCM 

business machines. The latter include ... 

SCM SERVICE 

• SCM Accounting and Bookkeeping Machines 

• Smith-Corona Typewriters 

• Marchant Calculators 

• SCM Photocopy Machines 

• Smith-Corona Adding Machines 

• Kleinschmidt Communications 
Equipment and Systems 

• Miller Line of Supplies 

The transistorized electronic design of 
SCM TYPETRONIC systems affords a 
high degree of equipment reliability, but 
to insure maximum systems "up time" 
SCM Data Processing equipment is backed 
by skilled, factory-trained service engineers. 
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