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Control 8'\d Function Connections 

The Control and Function Connections include wiring for; Negative Sign identltlcatlon, ueClma1 
Location, Reproduce and Secondary Reproduce, Skip Cycle, Set Hold, Set storage, Clear Storage, 
Zero Divisor Selection, Start, Restart, and Selectors. Card Position Selection is also includ-
ed as a means of varying these and other types of connections. . 

NEGATIVE SIGN IDENTIfICATION 

This subject is discussed on previous pages with its relationship to Input, Constant, Inter­
mediate, and Output Values. 

DECIMAL LOCATION 

This subject is discussed on previous paees with its relationship to Input, Constant, Inter­
mediate, and Output Values. 

REPRODUCE AND SECONDARY REPRODUCE 

These subjects are discussed on previous paees (see REPRODUCTION) - Reproduce Control). 

SKIP CYCLE 

This subject is discussed on previous pages with regard to its functioning during Reproduction 
(see REPRODUCTION - Reproduce Control). The Skip Cycle sockets discussed at that time are those 
on the Input & Output Panel (v-x,17) used to perform the Card Controlled Skip Cycle operation. 

The Skip Cycle (Program Controlled) sockets on the Constant & Program Panel (w&x,25), on the 
other hand, are controlled by routi ng the connect i on between the two sockets through a Selector. 
The Selector, in turn, is controlled by a Proaram Select operation as an Operational step in 
the Program. 

The only difference between the two sets of Skip Cycle sockets is the manner in which they may 
be impulsed. 

The previous paragraphs on this subject mention that the Skip Cycle is effective to prevent 
all punching. This inCludes both Reproducing information and Output Values Set in the Punch­
�~� Setup Section of the machine. The Skip Cycle, regardless of which set of sockets is used, 
may. therefore, be used to prevent punching where the Punching Setup Section contains Output 
Values only, Reproducing Information only, or both Output Values and Reproducing Information. 

b , , .. 
STEP 26 27 28 29 30 31 32 
+0 0 0 0 0 0 0 0 

-0 0 0 0 0 0 0 0 0 
BRANCH 

J • I m 

36 37 38 39 40 
00000 o OUT I 

a 0 28 

This is a typical example of the use of the Program Controlled Skip Cycle. On Program Step '4 
when the Result is pOSitive, the Program is to proceed to Program Step '5. When the Result is 
negative; the Program is to end, all punching Is to be withheld from the card, the card is to 
be segregated into the front Card Receiver, and Intermediate Storage is to be Cleared. 

The Minus Branch wiring from Program Step '4 is routed through; the Sel. I, Sort II, Clear, to 
the Trip. 

Tebulatina Machines 
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NOTEt- Because the Set Hold is not being i~pulsed, all information set in the Punching setup 
Section will be retracted when the Trip signal is delivered. 

SET HOLD 

This subject is discussed on previous pages with regard to its functioning during Reproduction 
(see REPRODUCTION - Reproduce Control). Set Hold functions only through the sockets (v-x,18) 
on the Input & Output Panel. As previously explained, Set Hold will function: 

1. Automatically whenever Skip Cycle is impulsed by interconnecting the Set Hold sockets. 
This automatic Set Hold will function with either Card Controlled or Program Controlled 
Skip Cycle or both on the same Program. 

2. Selectively whenever Skip Cycle (Card Controlled or Program Controlled) is impulsed by 
routing the connection between the Set Hold sockets through a control position. Skip 
Cycle wi 11 then occur for a card containing the Set Hold control punching. when Set Hold 
is impulsed simultaneously with the control punching. 

3. Independently by connecting the right socket of the Card Controlled Skip Cycle (x,17) to 
one of the left sockets of Set Hold. To make the function selective, this connection is 
routed through a Selector (see REPRODUCTION - Reproduce Control). 

The Set Hold function provides the means of retaining Output Values Set in the Punching Setup 
Section from card-to-card as long as desired despite the fact that one or more Trip signals 
may be delivered. It is also used to retain Reproducing information despite the simultaneous 
impulsing of the Reproduce control. 

IMPORTANTI- When Program Controlled Skip Cycle is to operate in conjunction with Set Hold, 
the Program Select used to pick up the Selector controlling the Skip Cycle may not be 
inpulsed until such time in the Program as would be equivalent to either 6 multiplications 
or divisions or 18 additions or subtractions. 

o 0 o'~ io 

~ 0 
REP 
o 0 

SKIP 

P 0--0 0 

~ d~--R 

" 0 0---0 
S(C REP 

o 0 0 0 

, 5ELECTOR. " 
000000000 

This example illustrates the automatic impulsing of Set Hold in conjunction with Program Con­
trolled Skip Cycle. 

o 0 
44 45 REP 

000--00 
SKIP 

o 0 0---0 0 
SET HOLD 

o 0 0 0 0 

o 0 0 0 

o 0 0 0 
fflRO..,C,If 
o 0 0 0 

SELE.CTOR " 
000000000 

This example shows the selective impulsing of Set Hold by card control in conjunction with 
Program Controlled Skip Cycle. 

Tabulatine Machines 
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Independent contrOc} of Set Hold is shown in this exanple. Selectors are used to perform this 
operation 8$ previously explained (see REPRODUCTION - Reproduce Control). 

SET STORAGE 

The Set function for Intermediate Storage is divided into two operations, Set I and Set II. 
The wiring within the Set Storage section (q-v,18-2;) of the Constant & Program Panel deter­
mines which of the Intermediate storage Units will Set Output Values on Set 1 and which on 
Set II. 

It is possible to Set one or more of the values in Intermediate Storage on Set 1 with the bal­
S'\ceon Set II. All of the values may be Seton Set I on one Program or all may be Set on Set 
II. 

The wiring in this section is for only those Intermediate Storage Units that are to deliver 
Output Values for punching. 

~ ~ ~ 0 ~ 

°r~ ~ t ~:-l j :::; , 
o....:iI~ 

SET I &TII SEll SEIII S 

In this example, the Set Storage is wired to. Set Units 1, 2, 5, 6 and 9 on Set 1, Set Units 4, 
7, 8, and 12 on Set 11. Any values in Intermediate Storage Units ;, 10, and 11 will not be Set. 

CLEAR STORAGE 

The Clearing or Non-Clearing of tl-le individual Intermediate Storage Units at the time the Clear 
Operation is impulsed is determinea by the wiring within the Clear Storage section (m-x,;;&;4) 
of the Constant & Program Panel. 

All Intermediate Storage Units wired to "Clear Storage" in this section-will be Cleared each 
time the Clear operation is impulsed within the Program. The Units not so wired, I(hether they 
are being used or not, will not be Cleared by the Clear impulse. 

Any Intermediate storage Unit may be cleared at S'\y time by Zeroiiing (delivering azero-ResuIt 
to the desired Unit). The value in any Intermediate Storage Unit will be replaced at any time 
by reading in a n~_w value. 

~- -~ g ~ :l\ ~ ~ ~ ~ So g, s~ 
~~ 

CLEAR STORAGE 

In this example, Interlllediate Storage Units 51, 52, 55, 56, 57, 58, and 512 will Clear. Units 
5;, 54, 59, 510, and 511 will not. 

_________________ -. _________ T_ebu __ ll_t_in_il_H8C_h_ln_e-s __ 
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ZERO DIVISOR SELECTION 

What action the machine is to take when an infinite Result (N T 0) or an indeterminate Result 
(0 ~. 0) is obtained is determined by the wiring in the two Zero Divisor Selection sections. 

The machine will take the following actions according to the settings made: 

stop - The stop socket is wired to a common socket. 

Sort and Trip - The Sort socket is wired to a common socket. 

No action - Neither the stop nor the Trip is connected; the value in the Intermediate Stor­
age Unit will be zero. 

But one setting can be made within each Zero Divisor Selector. The same setting can be made 
in both sections; or they may differ according to the requirements of the application. 

:0 20 -,=0 0--<> 0--=0 
N+O N+O N+O 

~OP S~T 0 0 0 0 
STOP SORT STOP SORT STOP SORT 

:0 
0:::=:0- " ~ " 

Io-~-o " 0+0 0+ 0+0 
0 0 0 0 0 
TOP SORT 

Shown above are various settings of the Zero Divisor Selectors: 

The N i 0 is set to stop; the 0 .;. 0 is set to Sort. 

The N t 0 is set to Sort; the 0 .;. 0 is set to stop. 

The N f 0 is set to stop; the 0 = 0 is set for no action. 

The N t 0 is set for no action; the 0 i- 0 is set to Sort. 

Both the N t 0 and the 0 T 0 are set for no action. 

When the machine stops as the result of an N f 0 or 0 t 0 setting, the card on which the stoppage 
occurred may be punched or not as desired. 

START 

If the card is to be punched and the operation continued, the Card Feed Switch is moved to the 
Start position after moving the Clear and Unit Switches down to the Calc. position. 

If the card is not to be punched, the Card Release and Unit Switches are moved to their Up po­
sitions. 

The impulse emitted from the Start socket is connected to an "IN" socket in the Branch section 
for the initial Program step. 

When the Program is to be initiated for each card in the run, the start is wired directly to 
the IN socket of the initial Program Step. 

When the application involves no calculating such as would be the case with a straight Repro­
ducing operation, the start is connected directly to the Trip. 

When the application inCludes cards to be calculated and others to be fed through without cal­
culating, the connection from the Start may be, either: 

1. Through Card Controlled Selection (see below) with; one pOSition used to connect the Start 
to the initial Program Step for the calculation, the other position used to connect the 
Start to the Trip. 

2. Through a Selector. With this type of connection, the start is first wired to an initiat­
ing Program step to permit proper Selector operation. The Branch wiring from this initi­
ating Step is then routed through the Selector to the initial Program Step and to the Trip. 

_________________ • _________ T_e_b_u_le_t_in_il_M8C_h_ln_e_s __ 
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The fact that the start signal may not be delivered to the initial Program step does not pre­
vent the Sensing operation. 

NOTEI- Any card fed into the Punching Section will be punched with all Reproduce, Secondary 
Reproduce, or Output information Set in the Punching Setup Section unless the Skip 
Cycle is impulsed. 

STEP 2 3 
I + 0 0 0 

0"' 
2. - 0 0 0 

In this example, the Start is connected directly to the initial Program Step, Step I in this 
case. The Program will be initiated automatically for each card fed through the machine. 

A e C D 

STEP 2 3 4 
.1 "+ 0 0 0 0 

OUT 

2 -0 0 a 0 

O~~OOUT 1 

O<'~OIN 2 

O~OOOOUT 3 

O~O~OLli~ 4 

In this example, the Start is connected directly to the Trip. Each card will feed through the 
machine at the high card feeding speed. No calculating will occur. Any information punched 
in the cards will be sensed. Reproducing can take place if desired. 

" o 0 .. ., 
" I 0 

" '0 

21 .0 0 

28 70 0 

29 90 0 

" 0' 0 

31 ''\ 0 

" I c 

" 
" • n f2 

48 
0 

0 

0 

0 

0 

0 

0 

I 
" 

STEP 2 4 
1 + 0 Q 0 

OIJT 

2. -0 0 0 0 

bp~ OOUT I 

O<f!~OIN 2 

0p 0g OOUT 3 

0= 0:::0 0 IN 4 

In this example, either the initial Program step or the Trip is impulsed according to the con­
trol punching sensed from individual cards. 

The 0 in Card Column 46 is connected through Field Transfer Line F2 to the initial Program Step, 
Step I in this case. The I in Card Column 46 is connected through Field Transfer Line F~ to 
the Trip. The Start is connected through FI Field Transfer Line to the C and olc sockets of 
Card Column 46. 

When the 0 in Card Column 46 is sensed, the card containing that punching will be calculated. 
When the I in that card column is sensed, the card will feed through without calculating. 

~ Tabulating Machines 
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ABC 0 ErG H I 

STEP 2 3 4 ') 6 7 8 9 

1 +" O~ 0 0 ~ 0 0 0 0 
OUT ~ To ;)£.L£.CTOR 

2 -0 0 0 0 0 0 0 0 0 

: "J HFiCl~S1LtfTfRI 
, ~ I I ! 11 11 J 

p q t w 

39 " 0 0 o~ 0 o~ 0 0p 0j!l ~ 
o 0 0= 0 0= 0 0= 0< ~~ FR 
9 I o~ 0 o~ 0 0p 0p On 

P 0- 0 0_0 0- 0= o~ 

Univac 60& 120 

OOUl 1 

01. 2 

COUl 3 

o IN . 

In this example, the connection from the start to the initial Program step for the calculating 
operation and the Trip is routed through a Selector. 

Notice that the start is first wired to an initiating Program step with the Branch wiring from 
that Program step to the Selector. The purpose of such an initiating Program Step is to allow 
time for proper Selector operation. 

RESTART 

Should a Program Step fail to prove, a signal is emitted by the Restart sockets (w&x,IS). This 
signal may be used to instruct the machine to start again at the initial Program Step or to re­
peat the particular Program Step on which the failure to'prove occurred. The wiring for the 
Restart is entirely within the Restart section (w&x,18&19) of the Constant & Program Panel. 

By making the connection shown in the example to the left, the particular Program Step will 
repeat itself. By making the connection shown in the example to the right, the Program will 
automatically revert to the initial Program Step. 

It is important that a Restart connection be made as an assurance of proper programming and 
machine performance. 

When a Restart occurs, the particular Restart will repeat itself until the machine operation 
is stopped by the operator moving the Card Feed Switch on the Control Panel to the stop po­
sition. 

If a reading of the Program Test Panel is made, the Check indicator will not light on the Pro­
gram Step for which the Proof was not successful. 

CARD POSITION SELECTION 

Connections of various types} such as Control, Function, Element Designators, Branching, etc., 
may be optionally varied (selected) by routing the wiring through control positions in the cards 
rather than by direct connection. 

Card Position Selection may not be used forI 

Connections between the Element section and the Equation section. 

Connections between the Constant Digits section and the Accumulator Columns section of the 
Constant & Program Panel. 

Tabulating Machines 
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OOUT I 

In the above illustration, Card Position Selection is being used as a means of branching from 
Start to one of five different Program Steps or to an Operation. 

The Start is wired through a Transfer Line to the e and ole sockets in the card column to be 
used to control the branching. The 0, 1 - 9 positions in this column are each wired back through 
the Transfer Lines to the IN sockets of the individual branches. 

The Branch From Start selected For each card sensed would be according to the one position 
punched in that card. 

SELECTORS 

Selectors, to a greater or lesser extent, are used in practically all Programs. 
Selectors affords the Programmer an opportunity of economizing in the number of 
required for a solution. Conversely, they make possible the adaptation of long 
problems with many sub-routines to one Program. 

The use of 
Program Steps 
or iterative 

Any connection made from socket to socket on either the Input & Output Panel or the Constant 
& Program Panel may be routed through the Selectors. 

The connections between the Constant Digits section and the Accumulator Columns section of the 
Constant & Program Panel may not be routed through Selectors. 

The ability to govern the Selector Pick Up by Card Control, Program Select, and Selector Hold 
adds to their versatility and value in Programming. 

A Selector whose Pick Up is impulsed by card control will assume the Select position after the 
initial step of the Program (regardless of whether that initial step is a Program or Operational 
st~p). The Selector will be in its Select position on the second step of the Program. 

When a Selector is picked up or dropped out (changed from Select to Non-Select or the reverse), 
it will assume its new position (Select or Non-Select) aFter an interval equivalent to one Pro­
gram Step or Operational Step. 

When the picking up or dropping out of one Selector controls the picking up or dropping out of 
another Selector, the second Selector will assume its new position after an interval equiva­
lent to one Program Step or Operational Step. 

Selector Wi ring 

The basic purpose of Selector wiring, as previously out! ined, may be: 

To select one of two digits or controls. 

To send one digit or control in either one of two directions. 

Tabulating Machines 
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The wiring is as follows: 

o 0 a 000 

One of the digit or control impulses is wired to the S (Select) socketjthe other is wired 
to the NS (Non-Select) socket. Wiring out of the Selector is from the C (Common) socket. 

The impulse entering the NS socket will exit from the C socket when the Selector Pick Up is 
not impulsed. While the Pick Up is being impulsed however, the impulse entering the S sock­
et will exit from the C socket. 

o 

o 0 0 0 
T25 

o 0 0 0 

o 0 0 0 
SElECTORS -+-'''k----I 

o 0 000 0 

The digit or control is wired to the C socket. The wiring out of the Selector is from the 
S socket in one direction and from the NS socket in another direction. 

The impulse entering the C socket will exit from the NS socket when the Selector Pick Up is 
not impulsed. While the Pick Up is being impulsed however, the impulse will exit from the 
S socket. 

0 0 
" SE~ECT~RS o_ r-7 0 ,,0 0 0 0 

? 
m 

0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

J-J- SELECTORS -
0 0 /0 0 0 0 

'J m 
0 I' 0 0 0 

0 :t 0 0 0 0 . 11 " ..... " 15 " " 38 39 41 " 

A digit or control impulse may be wired through the NS side only or through the S side only. 

In the example to the left, the impulse wired to the C socket will exit from the NS socket as 
long as the Selector Pick Up is not impulsed. During the time the Pick Up is being impulsed, 
the circuit is broken. 

In the example to the right, the impulse wired to the C socket will exit from the S socket 
during the time the Selector Pick Up is being impulsed. As long as the Pick Up is not being 

'impulsed, the circuit is broken. 

Selector Control 

The following examples illustrate var ious meCl1s of impulsing a Selector Pick Up so that the 
related Selector will assume the Select position. 

It is to be noted that any number of Selector Pick Ups may be energized through the contacts 
of one Selector. 

Tabu 1 at i ng Machi nes 
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STEP 
+0 
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-0 

"I 

b , 
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70 TROL TRAN FER LINES 

SELECTOR PICK " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0, I 0 

" " " " " " " " 39 51 52 53 S4 55 56 51 58 59 51. Sl1 S12 

SELECTOR HOLD 
I 0---0----0------<>-----<>------

CLEAR STORAGE 

Card Control is to be used to impulse the'Selector Pick Up. The related Selector will assume 
the Select position at the end of the initial Program Step for the card containing the control 
punching. 

It will remain in the Select pOSition until the end of the Program for that card. At the Trip 
signal, it will resume the Non-Select position ready to be impulsed or not depending on whether 
the following card contains the same control punching. 

The 0 in Card Column 45 is cO'lnected through Control Transfer Line 49 to Selector Pick Up 38. 
The olc socket for Card Column 45 is connected to a Control Common socket. 

NOTE: - As many as 5 (max i mum) Selector Pick Ups may be impulsed directly from one Card 
Control position. 

, . " ;. , . I m , , , . +0 0 0 0 0 0 0 0 0 0 
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CONTROL " SELECTOR 

~ t. 0 0 0 0 .0 0 ~I~ 0 0 
1 , , b 7 , 17 " 
~ 

PROG. SEL. I PROG. SEl. II 

A Program Select is used to impulse the Selector Pick Up. The related Selector will assume 
the Select position immediately after the related Select Operation socket is impulsed ready 
for the following Program or Operational Step. 

It will remain in the Select position for the balance of the Program. At the Trip signal, 
it will resume the Non-Select position ready to be impulsed or not during the Program for 
the following card. 

The Plus Branch of Program Step 26 is routed through the Sel. I sockets to the IN socket of 
Program Step 35. A Program Select I socket is connected to Selector Pick Up 4. 

Tabulating Machines 
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0 0 ~ I ~ 2 ~ 0 0 0 
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SELECTOR HOLD 

A Selector Pick Up is connected directly to a Selector Hold socket. The related Selector 
will assume the Select position when the current to the Computer is turned On. It will re­
main in the Select position as long as the Computer current remains On. 
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SELEC~JPIK UP o 0 000 000 o 0 o 0 
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0-

SELECTOR HOLD 

A Selector Hold operation is initiated by Card Control. The wiring from the Selector Pick 
Up is routed through the Select side of the Selector to be controlled to the Selector Hold. 

IMPORTANTI- When either the Control Commons or the Delayed Control Commons or both are 
being used purely for Selector Hold operation, control positions may be wired directly 
to the Pick Up of the Selectors to be Held. 

When the control punching is sensed to impulse the Selector Pick Up, the related Selector 
then assumes the Select position. The connection is then made between that Selector Pick 
Up and the Selector Hold. 

The Selector assumes the Select position when the control punching is sensed. It then re­
mains in the Select position because of the Selector Hold as long as the Computer current 
remains On or until manually cleared by switch movement on the Control Panel or Program Test 
Panel. 

Tabulating Machines 
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" SELECTOR HOLD CLEAR STORAGE 

A Selector Hold operat ion is to be in i Hated by Card Control. However, the Control Commons 
and the Delayed Control Commons are to be used for other purposes than Selector Hold. 

IMPORTANTI- When either the Contr.ol Commons or the Delayed Control Commons or both are 
to be used for Selector Hold operations as well as for any other purpose, the Selector 
Hold wiring must be isolated from the Card Control wiring. 

In this example, the Selector Hold wiring is routed through a control Selector, T~6, to the 
Pick Up of the Selector to be controlled, T~5. 

When the control position is sensed (1 in Card Column 90), Selector T~6 assumes the Select 
position for the duration of the Program for the card containing the control punching. 

With Selector T35 in the Select position, the Selector Hold connection through the Select 
side of T~5 to the Pick Up of that Selector continues to maintain the T35 Selector in the 
Select position following the Program for the card containing the control punching. 

As can be seen in this example, there is no connection between the Card Control wiring and 
the Selector Hold wiring as is the case in the previous example. 
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SELECTOR HOLD 

One Selector whose Pick Up is impulsed by card control, is used to initiate a Selector Hold 
operation for another Selector. The Selector Hold wiring.from the Selector Pick Up of the 
Selector to be Held is routed through the Select side of the controlling Selector • 

. . ) 
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When the ~ontrol punching is sensed to impulse the T18 Selector Pick Up, the Pick Up for 
Selectors T18 and T19 is connected to the Selector Hold. Both Selectors will remain in the 
Select position as long as the Computer current is turned On or until manually cleared. 
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A Selector Hold operation is initiated by Program Select. The wiring from the Selector Pick 
Up is routed through the Select side of the Selector to be controlled to the Selector Hold. 

When the Program Select operation occurs, the Selector Pick Up is impulsed to cause the re­
lated Selector to assume the Select position. The connection is then made between that Se­
lector Pick Up and the Selector Hold. 

The Selector assumes the Select position when its Pick Up is impulsed by the Program Select. 
It then remains in the Select position because of the Selector Hold as long as the Computer 
current remains On or until manually cleared. 
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SElECTOR HOLD CLEAR STQRA 

·One Card Control is used to initiate a Selector Hold with another Card Control used to drop 
out that Selector Hold. The wiring from the Selector Hold is routed through the Non-Select 
side of one Selector. through the Select side of. another Selector to the Selector Pick Up of 
the Selector to be controlled. 

When the Pick Up of the first control Selector is impulsed. the Pick Up of the Selector to 
be controlled and the first control Selector wi 11 be connected to the Selector Hold. The 
first control Selector and the controlled Selector will assume the Select position and re­
main in Select until a card containing the control position associated with the second control 
Selector is sensed. 

When the Pick Up of the second control Selector is sensed, the connection to the Selector 
Hold is immediat~ly broken} the first control Selector and the controlled Selector revert 
to Non-Select. 

In the example, Selector T37 is to be controlled. The T37 & T34 Pick Ups are routed through 
the Select side of Selector T34, through the Non-Select side of Selector T36 to the Selector 
Hold. The 0 of Card Column 30 is wired to the Pick Up of Selector T34. The 0 of Card Column 
34 is wired to the Pick Up of Selector T36. 
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When a card containing the 0 in Card Column 30 is sensed, Selectors T~~ and T~7 will assume 
the Select position to allow the connection from the T~4 and T~7 Selector Pick Up to be con­
nected to the Selector Hold. Selectors T~~ and T~7 will remain in the Select position until 
dropped out. 

When a card containing the 0 in Card Column ~~ is sensed, the Pick Up of Selector T~6 is im­
pulsed to break the connection between the T~~ and T~7 Selector Pick Up and the Selector Hold. 
The Selector Hold is dropped out. Selectors T~~ and T~7 immediately revert to Non-Select for 
that card to remain in Non-Select until a card containing the 0 in Card Column ~O is again 
sensed. 
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A Card Control impulse is used to drop out a Selector Hold for the Program of the card con­
taining the control punching. The Pick Up of the Selector being controlled is connected 
through the Non-Select side of a control Selector to the Selector Hold. 

When the Pick Up of the control Selector is impulsed, the connection is broken between the 
Pick Up of the controlled Selector and the Selector Hold. The controlled Selector will re­
main in Non-Select as long as the Pick Up of the control Selector is impulsed. It will re­
vert to Select when the control Selector Pick Up is not impulsed. 

In the example, the Pick Up of Selector T15 is connected through the Non-Select side of Se­
lector Tl~ to the Selector Hold. The 9 in Card Column 17 is connected to the Selector Tl~ 
Pick Up. 

Selector T15 is held in the Select position until a card punched in the 9 position of Card 
Column 17 is sensed to break the Selector Hold connection. Selector T15 will assume the 
Non-Select position for that card. It will revert to Select following the Trip operation 
for that card. 
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A Selector Pick Up impulsed by Delayed Card Control Is maintained for the duration of the 
Program for the following card or cards by Selector Hold. The Selector Hold is dropped out 
by Card Control when it has served its purpose. The control punching for the drop out can 
be in the sCllle card used to make the pick up. 

The Pick Up of the'Selector to be controlled is impulsed by Delayed Card Control to be effec­
tive following the Tripping operation for that card. The Selector Hold is connected through 
the Non-Select side of a second Selector, through the Select side of the first Selector to 
the Pick Up of the first Selector. 

The control position used to drop out the Selector Hold is connected to the Pick Up of the 
second Selector to break the connection from the Selector Hold to the Pick Up of the Selector 
being controlled. 

The Selector Hold will then not be effective until such time as the Delayed Card Control posi­
tion is again sensed. 

Because of the difference in timing between the use of the Control Commons and Delayed Control 
Commons, the Selector Hold drop out and pick up control punching may be in the same card. The 
drop out punching to break the connection, if it had been made, would be in each such card so 
that the connection may be made or not for following cards by the presence or absence of the 
pick up punching. 

In this example, the 0 position in Card Column 90 is connected to the Pick Up of Selector T37. 
The Selector Hold wiring is through the Non-Select side of Selector T38, through the Select 
side of Selector T37 to the Pick Up of Selector T37. 

The I position in Card Column 90 is connected to the Pick Up of Selector T38. 

When the 0 position is sensed, the Selector Hold connection is made to cause Selector T37 to 
assume the Select position. When the I position is sensed, Selector T38 assumes the Select 
position to break the Selector Hold connection to cause Selector T37 to assume the Non~Select 
position. 
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A Selector HoI" impulsed by Delayed Card,CQntrol is maintained for the duration of the Pro­
gram for the following card or cards until such time as a Program branches into a Program 
Select. At that time" the Selector Holdi s dropped out. The Selector Hold wi 11 not be re­
initiated until theD~l~~ Card Control punching is again sensed. 

The Pick Up of the Selector to be controlled is impulsed by Delayed Card Control from a card 
to be effective following the Tripping operation for that card to permit the Selector Hold 
to be connected to the Pickup of that Selector. This Selector Hold wiring is routed through 
the Non-Select side of a secund Selector. 

The Program Select used to drop out the Selector Hold is connected to fhePick Up of the sec­
ond Selector to break the connection from the Selector Hold to the Pick Up of the Selector 
being controlled. 
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In this example, the 0 position in Card Column 90 is connected to the Pick Up of Selector T37. 
The Selector Hold wiring is routed through the Non-Select side of Selector T38, through the 
Select side of Selector T37 to the Pick Up of Selector T37. 

The Program Select IV is connected to the Pick Up of Selector T38. 

When the 0 position is sensed, the Selector Hold connection is made to cause the Selector T37 
to assume the Select position. When the Program Select IV is impulsed during a Program, the 
Selector T38 assumes the Select position to break the Selector Hold connection to cause Selec­
tor T37 to assume the Non-Select. 
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The individual Program Selects may be de-activated and reused repeatedly during the same Pro­
gram. If the connection between a Program Select and the Selector Pick Up or Pick Ups to 
which it is connected is broken, the related Program Select will drop out ready to be reused 
in the same Program. 

A method of de-activating two Program Selects (I and II) is shown in the above example. The 
above wiring is shown graphically below. 
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At the start of the Program, Selectors TI and T3 are in Non-Select. 

When the Sel. I operation is first impulsed, the connections from the Program Select II 

1. Picks Up Selector n. Selector n then transfers to Select. 

2. Through the Non-Select si'de of SeleCtor T3,through the Select side of Selector Tl to 
the Control Commons causes the Program Select r to be de-activated ready for reuse. 

This same connection, hO\iever, maintains the Pick Up of Selector Tl to keep that Selec­
tor in Select. 
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When the Sel. II operation is first impulsed: 

1. The connection from the Program Select II Picks Up Selector T3. Selector T3 then 
transfers to Select. 

This transfer from Non-Select to Select breaks the connection from the Pick Up of Se­
lector TI to the Control Common. Selector Tl then assumes the Non-Select position. 

2. With Selector Tl now in Non-Select, the connection from Program Select II through the 
Non-Select side of Selector TI, through the Select side of Selector T3 to the Control 
Commons causes the Program Select II to be de-activated ready for reuse. 

This same connection, however, maintains the Pick Up of Selector T3 to keep that Selec­
tor in Select. 

When the Sel. I operation is again impulsed, the connection from the Program Select II causes 
Selector Tl to again assume the Select position. This transfer from Non-Select to Select 
breaks the connection from the Pick Up of Selector T3 to the Control Common. Selector T3 as­
sumes the Non-Select position. 

Thus, Program Select I and II are alternately active and inactive to be used and reused as 
many times as is desired within the Program. This same practice may be applied to all four 
Program Select operations. 
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Another method of de-activating the Program Select is shown in this example. With,this 
method, it is necessary to use the Program Selects in sequence in the Program. With the 
wiring shown, the sequence would be I, II, III, IV. 

The wiring shown is as follows: 

The Program Select I is routed through the Non-Select side of Selector T3 to the Tl Selec­
tor Pick Up. 

The Program Select II is, routed through the Non-Select side of Selector T5 to the T3 Se­
lector Pick Up. 

The Program Select III is routed through the Non-Select side of Selector T7 to the T5 Se­
lector Pick Up. 

The Program Select IV is routed through the Non-Select side of Selector Tl to the T7 Se­
lector Pick Up. 

At the Start of the Program Selectors Tl, T3, T5, and T7 are all in the Non-Select position. 

When Program Select I is impulsed, Selector II becomes Select. 

When Program Select II is impulsed, Selector 12 becomes Select. Thi s breaks the connect i on 
between ihe Program Select I and Tl Sele.;:to,r Pick Up to drop oyt tr.e Piogiam Select I ready for 
reuse. Selector II becomes Non-Select. 
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When Program Select IV is impulsed, Selector T7 becomes Select. This breaks the connection 
betioleen the Program Select III and the T5 Selector Pick TIP'fQ"drop out the Program Select III 
ready for reuse. Selector 12 becomes Non-Select. 

When Program Select I is again impulsed, Selector Tl becomes Select. This breaks the con­
nection between the Program Select IV and the T7 Selector Pick Up to drop out the Program 
Select IV ready for reuse. Selector T7 becomes Non-Select. 

The Program Selects may continue to be reused in seguence as many times as desired during 
the Program. 

NOTE:- When the Program Selects are used in this manner, the Program Selects so used may 
not be employed for any other purpose. 

Process and Operation Time 

For the purpose of calculating the approximate card-per-minute production speed of a Program, the 
following average time in milliseconds for the various processes and operations may be applied to 
the individual Steps of the Program to arrive at the total time: 

Addition -------- 10 Milliseconds 
Subtraction ----- 10 " 
Multiplication -- 50 
D i vis i on -------- 50 " 
Program Select -- 20 If 

Sort ------------ 20 ~ 
Clear ---------- 20 " 

The ~proximate total time thus calculated is then applied to the following chart to obtain the 
appr~ximafe card-per-minute production for the Program. 

Total Approximate 
Program Card per 

Time Minute 
in Production 

Mill i seconds 

325 150 
330 144 
)lj.O 138 
350 132 

------------- ------------
375 125 
400 118 
425 112 
~r50 108 

-------------- ------------
500 101 
550 95 
600 88 
650 83 

-------------- ------------
700 78 
750 74 
800 70 
350 66 

------------ ------------
900 62 
950 60 

1000 58 
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