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AUTOMATIC FOIL ACTIVITY COUNTING FACILITY AND 
DATA-REDUCTION PROGRAM 

by 

K. E. Plumlee and M. T. Wiggins 

I. INTRODUCTION 

Cr i t ica l experimentat ion often involves la rge amounts of foil-activation 
data . The labor and investment n e c e s s a r y for foil-activation counting have 
general ly l imited the amount of data obtained. Although severa l automatic 
counting sys tems have been reported,^-'"-^^ additional features were needed 
for use by the Exper imenta l Physics Section. These may be descr ibed as 
g rea t e r flexibility, more freedom from maintenance, and inc reased conven­
ience of operat ion. 

The inc reased flexibility included these abi l i t ies : to change counting 
in te rva ls at willj to s ta r t or end t r a v e r s e s in any detector chain without 
complication; to take background counts in termixed at will between foil data; 
optional p r e s e t counting in te rva l s or p r e s e t count accumulat ion; and p rov i ­
sion for scaling data from var ious sources (other than foil-activation 
m e a s u r e m e n t s ) . 

Maintenance requ i rement s were believed to be minimized by the use 
of carefully selected t rouble- f ree components , including t r a n s i s t o r s and 
canned r e l a y s . 

Convenience r equ i remen t s included: output more suitable for com­
puter p rocess ing ; automatic sensing of the type of count r ecorded (i .e. , back­
ground d isc , foil holder , or end of t r a v e r s e m a r k e r ) ; and ready availabili ty 
of data at all s tages of p rocess ing . 

11. SUMMARY 

A t r ans i s t o r i z ed automatic counting and recording sys tem was built 
for the determinat ion of foil-activation data. Output data is on IBM-printed 
and punched ca rds which may be p rocessed by a high-speed computer . The 
computer produces tabular and graphical output, as well as punched data 
ca rds which may be used for further process ing such as curve fitting. 

The foil-activation data a r e taken from one to six chains operating 
in unison (normally sample -changer , detector , amplif ier , analyzer , sca le r , 
and read-out chains) . C i rcu i t ry and logic of the sys tem were great ly s i m ­
plified by the use of a one-second interval m a r k e r which ini t ia tes and t e r ­
minates each step of the cycle in full seconds ra ther than fractional seconds . 
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The equipment includes provision for optional p rese t counting in terval or 
p re se t count accumulat ion. There a r e sensing devices to r e c o r d the kind 
of measu remen t made (whether foil activation or background count), plus 
manual switches which may also specify how individual m e a s u r e m e n t s will 
be p rocessed la ter by the computer , on a c a r d - b y - c a r d and s c a l e r - b y -
sca ler b a s i s . 

Data a r e p rocessed by an IBM-704 computer p rog rammed to produce 
plotted t r a v e r s e s as well as tabular data. F r o m 25 to 100 foil-activation 
m e a s u r e m e n t s per minute may be p rocessed , depending on the number of 
en t r ies per card and the use of p reprocess ing equipment. 

The data reduction includes many repeti t ive steps which the com­
puter does very prec i se ly and economical ly. 

III. ELECTRONIC DESCRIPTION 

The data read-out sys tem is composed of the following components: 

A. IBM-526 punch; 

B. Control chas s i s ; 

C. T rans l a to r ; 

D. Sample changers ; 

E. Card numbere r ; 

F . Identifier c h a s s i s ; and 

G. Sca l e r s . 

The descr ipt ion of the var ious components of the sys tem follow in the 
order given above. A photograph of the equipraent is given in Fig. 1. A 
block diagrami is given in Fig. 2. Ci rcu i t ry is shown in F igs . 3 through 6. 
Up to six batches of foils may be p roces sed simultaneously in six automatic 
sample changers . The foil act ivi t ies a r e scaled by six s c a l e r s . In addition, 
there a r e a cycle counter (Veeder Root Counter) , a run- t ime ( l - s e c interval) 
sca le r , and a counting-interval t ime sca l e r . The scaled data a re read out at 
the end of each counting in terva l , and a r e punched and printed on IBM data 
c a r d s . 

A. IBM-526 Punch 

The IBM-526 Card Punch is a s tandard model with ve ry minor modifi­
cations n e c e s s a r y to adapt to this sys tem. Connecting c i r cu i t ry is shown in 
Fig. 3. Control c i rcu i t ry is shown in Fig. 6 (Keyboard/Summary Control 
i n se r t ) . Data card format is given at the end of section V-Q. 



The pick (energizing) of I6, 8, and 36 puts the IBM punch in summary 
operat ion. The punch will then step and punch an IBM card, one column at a 
t ime , sequential ly. The row energized de te rmines the digit punched in a co l ­
umn. The punch will impulse , sequentially and in step with the column punch­
ing, one of eighty outgoing l ines . (Exactly: if we a r e to punch, say, in a 
column No.8 , emi t te r No. 8 is pulsed.) Normally, a pulse, called "P5 s t robe , " 
is applied to the emi t t e r . We have slightly modified the punch in order to put 
an e a r l i e r pulse, P3 s t robe , on the e m i t t e r s . The ending of P3 strobe o v e r ­
laps the s t a r t of P5 s t robe . 

The space coil is 115. Unlike a typewri ter , it is pe rmiss ib le to pick 
"space" and a cha rac te r at the same t ime . The charac te r will punch, and 
then the ca rd will space . 

The punch will r e tu rn to keyboard or to idle condition with the r e l ease 
of 15 and A21 . For the auto-duplicat ion feature of the punch, the punch mus t 
be r e s t o r e d to keyboard operat ion. Although the punch is shifted to the key­
board mode, the punch will continue punching after sensing auto-duplicate in 
the progra in card, as if it were sti l l in suramary operat ion. 

The modifications of the IBM punch, then, a r e as follows: 

The lead connecting (25-7) and ( D 4 ) is disconnected. P5 strobe (Z5-7) 
and P3 s t robe (21-4) a r e brought out external ly thru KBY44 and SPl 1, and 
back to the column Emi t te r Common ( D 4 ) as shown. A lead is merged to 
A2I and brought out external ly . 

B. Control Circui ts 

The control chass i s act ivates the var ious components of the sys tem 
in proper sequence. It r equ i r e s that all sample changers reach counting 
r ead iness before scaling may commence . It s t a r t s and stops the s c a l e r s , 
ini t ia tes readout, and signals the sample changers to p rocess the next foil. 
The sample changers and the card punch a r e self-contained automatic s y s ­
t ems equipped with many of the fea tures required in automation of the fac i l ­
i ty. Control c i rcu i t ry is shown in Fig . Z. There a r e two basic cycles in 
the auto-mode type of control ; 

1 . the counting cycle , and 

Z. the read-ou t cycle . 

Both of these cycles a re s t a r t ed and te rmina ted exactly on one-
second spaced pulses (pulse "D" or "D not") . Assume the sys tem is in the 
counting cycle . F r o m the count cycle portion of the drawings, it follows 
that re lay SRO is not picked and re lay CR is picked. Relay SRO will then 
be picked by the f i rs t "D" pulse after in terval t ime or p rese t count is picked. 
(Q4, Q5, and Q6 form an "and" gate.) 



When SRO picks, SRO-Z4 t e rmina t e s the count cycle . (Note that CR 
is sti l l picked.) SRO-34 will " t r igger off" the IBM-526 punch for a r e a d ­
out cycle . When the punch r eaches column No. 73, emi t t e r line No. 73 r e ­
sets SRO (by way of AR, A R l l , and SROl l ) . Scalers a r e r e s e t at this t ime , 
and the card numbere r advanced one count. The sys tem could begin count­
ing again, except that the e a r l i e r column No. 65 drove the CR re lay to the 
not-picked condition. CR can only be picked, and a new count cycle s ta r ted , 
when the sample changers have all loaded in the next sample holder to be 
counted. The f i rs t "D not" pulse after c losure of w-x is the actual s t a r t . 

C. Trans la to r 

The t r ans l a to r , at the proper t ime, is requ i red to select the proper 
digit of information to be punched. In addition, whenever the selected digit 
is in compact BCD code, the t r ans la to r mus t convert this code to the "one 
line picked in twelve" code that the IBM punch u s e s . 

Our normal operation is to have the emi t te r pulse (comibination P3 
strobe and P5 s t robe) , to pick a cal l -out re lay assigned to an emi t te r l ine . 
The pick of this re lay s t raps the digit information to four BCD l ines . These 
l ines , in turn , drive four t r ans l a to r r e l a y s . Contacts of the t r ans la to r r e ­
lays dr ive the ten punch magnet l i nes . The contacts a r e pulsed and only 
pulsed by P5 s t robe . The se t -up timie allowed, then, is the t ime between 
the s t a r t of P3 strobe and the s t a r t of P5 s t robe . 



Neg. No. 143-464 

Fig. 1 . Automatic Scalers and Recorder 



1-SEC. MARKER 

± 
CONTROL 
CHASSIS 

1 
I 
I 

ACTIVATEO FOIL TRAVERSES 

I 

± ± 
SAMPLE CHANGERS 

I 

X 
L 

\ 

J 
IBM 526 PUNCH 

- ^ : ^ ~ ~ - — - ^ - - ^ 

•R.TIME CT. INT. 
1 1 
1 1 
1 1 

• • 

1 1 1 1 1 1 

DETECTORS AND SCALERS 
1 
1 
1 

1 1 1 
1 1 1 

• * t 

1 
1 
1 

t 

1 
1 
• 

FOLLOWERS ANO READOUT 

2-5 

CARD 
NO. 

7-11 

[CLOCK 
TIME 

13-16 1 19-24 1 27-32 | 35-40 | 43-48 | 51-56 | 59-64 | 67-72 |73-80 

COUNT 
INT. 

1 PROG ta RECORDED DATA OF SIX SCALERS &• rnuu. 
1 UuNTROL 

NOT 
READ 

BM DATA CARO FORMAT 

Fig. 2. Foil Data Recording Block Diagram 



Index Sample Changers 

Control Lines » 

Time Gotinq Line 

55 Emitter Lines 
Leads 

Fo^'Sne With 
IBI\^ Digit 

Lines 

^ 
IBM 
526 

PUNCH 

Digit Lines 

' \ 

\ 
\ 

Selected 
Digit Lines 

Notes: 
* Includes snnitter lines that ore used for 

control purposes, 

« * Each chassis receives one corresponding emitter 
for eooh colun^n digit hondled. 

R "̂s*e'l 
60 Coded Bit Lines 

' 24 Coded Bit 

2 4 Coded Bit Lines 

2 4 Coded Bit Lines 

24 Coded Bit Lines 

I 2 4 Coded Bit Lines 

J 

; , 2 4 Coded Bit Lines 

16 Coded Bit Lines 

2 0 Coded Bit Lines 

I 4 0 Coded Bit Lines 

Call Out 
Matrix 

a 
Display 

i 1 Identifiers 

^ Slow@@t IndoK CQFnpi©t©d 

Con t ro l * 1 I t^ I Second " ^ 
5 T ~ 1 yrime Generator/ 

6 D19HS Columns(67-72) 

Preset Count 

I Scaler 6 
6 Digits Cotamns(59-64) 

I PresetCount 

Scoler 5 K 
e Digits Columns(51-56) 

Preset Count 

Scaler 4 * 
6 Digits CofaiT'n5(43-4e) 

Preset Count 

^—:^ Scaler 3 
^ V a i i t s ColunMS(35-"4or 

Preset Count 

Scoler 2 * 

Preset Count 

Scaler 
6 flgits 

I Preset Sealer 

iz:^ 1111 Interval Timer 
4 Digits ColomnE(13-16) 

H Run Time 

H Cord Numberer 

f In terva l T i m e j 

fpresef Count) 

End of 
Card 

Digits 

G6 

G5 

G4 

G3 

G2 

Gl 

^ 

To 

- ^ Sample 

• To 
Amplifier 6 

^Amplifier 5 

AfBpl i f i i f 

To 
Amplifier 3 

• T o . 
Amplifier 2 

Amplifier 

Neg. No. 143-824 

Fig. 3. Connecting Circui t ry 



rsj 

Neg. No. 143-826 

Fig. 4. Time Scalers 
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When no information at all is being supplied to the t r ans la to r r e l ays , 
RDl tongue is tied to punch magnet "ze ro . " P5 strobe must be removed, 
the re fo re , from the t r ans l a to r when a blank columm (space) is to be put/left 
on the IBM card . This i s done by SPl 1 . The problem does not exist for 
auto-duplicate operation, only because the IBM-526 punch, itself, internally 
blocks a P5 strobe signal when auto-duplicat ing. 

D. Sample Changers 

The Nuclear-Chicago sample changers*- ' / a r e near ly self-contained 
c i r cu i t -w i se . Once dr iven off "home" by action of contact SRO-14, they 
will continue the sample-changing p roces s until completed. After all of the 
changers have completed a change of samples , points w-x will be closed 
while an open c i rcui t will exist between points y and z. Closing w-x is 
n e c e s s a r y to s ta r t a new count cycle ; opening of y-z is needed to open key­
board "hold" so that SRO pick may la te r te rminate the count cycle and s ta r t 
a new read-ou t cycle . 

E. Card Serial Numbers 

The Veeder Root r eg i s t e r has an outgoing line for every digit number 
plus a common line for every digit posit ion. The ten- l ine output is decoded 
to s tandard BCD code. The Veeder-Root count, which was produced by 
emi t t e r No. 73 of the previous read-ou t cycle, is the count read-out by em i t ­
t e r pulses 2 through 5 of the p resen t read-out cycle. 

F . Identifiers 

For each sample changer , there is a set of th ree m i c r o s witches which 
senses the sample holder as it is moving from the input stack to the counting 
stat ion. If the holder i s grooved, a microswi tch rolling lever "drops in" the 
groove, and t r i gge r s a corresponding re lay . These re lays a r e decoded into 
the ten punch magnet l ines , d i rec t ly . (The ca rd numbere r and the identif iers 
were designed at a different t ime , which accounts for the different way of 
handling the coding. Ei ther way is sat isfactory.) The decoding re lays a r e 
latching, the rese t t ing action being init iated by emit ter No. 73. Insofar as 
the IBM punch will r each and finish punching columns 67 through 72 before 
the sample holder now t ravel ing from the input stack to the counting station 
reaches the microswi tch , the IBM punch will punch out the latched informa­
tion from the sample holder that has just been counted. (This sample holder 
is t ravel ing from counting station to output stack, at this t ime.) 

G. Sca lers 

All s ca l e r s a r e s t ra ight forward. The run- t ime sca le r is never au to-
r e s e t and never gated. Since a read-ou t cycle is always s ta r ted on a one-
second m a r k e r , the run- t ime sca le r will not receive another pulse until one 
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second after SRO pick. The run- t ime sca ler is read out in l ess than one 
second after SRO is picked, however . The recorded run t ime , then, is 
the t ime when counting actually stopped. 

IV. OPERATION OF SYSTEM 

A. Sample Changers 

One or more sample changers or a facsimile must be connected into 
the sys tem to obtain automatic cycling. The sys tem requ i r e s that at leas t 
one changer be in the "Time Select" mode and "auto" count selection.!"7) All 
changers which a r e inoperat ive must have the "counting l ight" on. Any un­
used changer may be disconnected, but a wired dummy connector naust 
replace the sample-changer connector to satisfy the "counting l ight"-on r e ­
qui rement . The heavily shielded sample changer^"^ and the facsimile each 
satisfies these r equ i remen t s when operat ing. 

Selection of the changer depends on the operation planned. The 
heavily shielded model is recomnaended for counting h a r d - g a m m a ac t iv i t ies ; 
however, it is l e s s convenient and t rouble- f ree than the Nuclear of Chicago 
Model C l lO-B saraple changer s . Selection of a samiple changer for a given 
t r a v e r s e may be based on the background count r a t e , on var iabi l i ty of back­
ground with t r a v e r s e position in the s tacks , on accuracy of foil position, or 
on speed of operat ion. The heavily shielded changer cycles in 1 3 sec and 
r e s t acks in a minimum of 1 0 sec (+5 sec /p lanchet ) . The C l lO-B models^ ' ' ' 
r equi re about 15 sec / cyc le and about 30 sec (+10 sec/planchet) when res tack-
ing. The C l lO-B changers a r e l e s s subject to positioning e r r o r s ; they have 
identifier sense switches added to m a r k background planchets , and they have 
more modes of operat ion. They a r e general ly used for j6 and soft-7 counting. 
Shielding is 2- in . - th ick lead in a specially built shield. 

The facsimile c i rcui t consis ts p r imar i l y of a pneumatic t ime-de lay 
re lay which r equ i r e s 5 sec to r e c l o s e . This c i rcui t s imulates the "time 
se lec t" mode and also the "counting on" c i rcui t signal except for an in terval 
of 5 sec commencing with read-ou t . This is nece s sa ry to maintain proper 
sequence when operating without sample changers . The 5-sec in terval p e r ­
mi ts completion of read-out and r e s e t . 

B. Scalers 

The six data s ca l e r s each include six commerc i a l , \ ° / t r ans i s to r i zed ,* 
plug-in decade units with ANL-designed light and read-out fol lowers . Since 
these a r e 100-kc decade units , a single, unrecorded 1-mc binary precedes 

*These units r equ i re wel l -matched t r a n s i s t o r s for r ep lacemen t s . Stock 
o r d e r s do not a s s u r e sat isfactory r ep l acemen t s . 



them. This leaves an e r r o r of (±—) in the recorded count. The e r r o r is 
2 

genera l ly l e s s than would be anticipated because of resolution losses if 
the incoming data were introduced di rec t ly into the 100-kc decade uni ts . 

The data s ca l e r s a r e a s sembled in pa i r s and may be switched to 
operate as th ree 12-decade s ca l e r s instead of six 6-decade s c a l e r s . P r e ­
set count switches pe rmi t selection of 1, 2, 4, 6, 8, or oo on the three higher 
decades of each s c a l e r . Scaling continues until the next one-second m a r k e r 
following the p rese t count. 

There is a r e s e t toggle and a se lector switch for off, on, or remote 
operat ion. Negative pulses (-10 to -50 v) of approximately one-microsecond 
duration may be scaled. 

The run- t ime sca le r is a f ive-decade sca ler with a manual r e s e t 
button only. It sca les each one-second in terva l . The interval t ime sca le r 
is a four-decade sca le r with automatic r e s e t and gang manual r e s e t . It 
s t a r t s and r e s e t s with autoinatic counting. It naay be p rese t to counting in ­
t e rva l s of 1 to 9,999 sec . 

The one-second in terval m a r k e r consis ts of a 60-cps input m a r k e r 
derived from the ac power l ine, a modified (scale-of-s ix) and a s tandard 
(scale-of- ten) decade u n i t s . ^ ^ 

C. Identifier Chass is 

The identifier chass i s contains six manual switches which permi t 
the opera tor to p re se l ec t the numbers punched into IBM card columns 67 
through 72. There a r e a lso "space" (or blank) and "external cont ro l" p o s i ­
t ions . Each "external cont ro l" re lay may be latched into a sense switch in ­
stal led on a Nuclear of Chicago sample changer, and perini ts automatic 
record ing of background and end -o f - t r ave r se planchets . The use of these 
numbers for p rog ram control is d i scussed in Section V-B-2 . 

D. Control Chass is 

The control chass i s contains the sequencing c i rcu i t ry for automatic 
and manual gang operat ion of the sys t em. Automatic operation commences 
after the sample changers a re in station for counting, the rack door is 
closed, the ca rd punch is ready (the f i rs t card mus t be re jected manually 
to turn out the red inter lock light), and the control (Man-off-auto) switch 
is in the autoinatic posit ion. 

Counting in te rva l s may be te rmina ted by ei ther p rese t t ime or p r e ­
set count accumulat ion. The in terval t ime sca ler (scaling one count per 
second from the one-second m a r k e r ) and one or more data s ca l e r s may 
(one or all) be p re se t to t e rmina te counting in t e rva l s . Whichever reaches 
the p r e s e t accumulat ion f i r s t ends the count and ini t iates read-ou t for the 



ent ire sys tem. The data and t ime s ca l e r s may both be p re se t to obtain 
adequate counting s ta t i s t ics and shor t counting in te rva l s with the more a c ­
tive foils of a t r a v e r s e and yet pe rmi t no counting in terval of a l e s s active 
foil to exceed a p rese t t ime (see V, G. Concurrent Normalizat ion) . 

E. Card Punch 

The IBM-526 ca rd punch is n e c e s s a r y to the automatic cycle . In 
addition to the card punch being turned on, its p r o g r a m drum must be 
engaged, the added toggle switch (auto-other) must be turned to i ts automatic 
position, the auto-feed and auto-duplicate switches mus t be on, there must be 
ca rds in the input side, and one ca rd must then be re jected by depress ing the 
r e l ea se button. The ca rd punch may be used to t e rmina te an unattended run 
by limiting the card supply. 

The p rog ram drum controls the operation of the punch. The p rogram 
card has the "1 " row (numeric shift) punched to facili tate data recording 
from columns 1 through 72 (or 80). The "0" row is punched in columns 73 
and 74 to initiate copying from the preceding ca rd . The "12" row may be 
punched in columns 73 to 80 for field definition. 

F . Cycle Counter 

AVeeder -Root five-digit counter is advanced each t ime the s ca l e r s 
r e s e t automatical ly (i .e. , on completion of read out). The counter may be 
r e se t by access through the t ime c h a s s i s ; however, this is r a r e l y done. 
The left digit is not read out, but the other four appear as a se r ia l number 
on each card , permit t ing card identification, filing, and sor t ing . This se r i a l 
number is examined by the IBM-704 computer during data reduction to 
de te rmine if the data ca rd will be blank. In the event that the recorded four 
digits of the se r ia l number a r e blank or ze ro , the computer will t r ea t this 
card as the end of a deck. 

G. Operating Check Lis t 

1 . Record length of r eac to r run for foil i r r ad ia t ion . This will 
be requi red as R R T ( I ) for each scaler on the 6th card of 8-deck. 

2. Turn on main power switch if not a l ready on. 

3. Record t ime elapsed TC(l) from end of i r rad ia t ion to s t a r t of 
clock run- t ime sca le r CRT. This is requi red for each sca le r , 
on the 7th ca rd of 8-deck. 

4. Place t r a v e r s e foils in selected sample changers with background 
and end-o f - t r ave r se planchets included as des i red , leaving s a m ­
ple changers on and operab le . 



5. Clear in ter lock lights on control chas s i s . 

a. Rack door closed (green light on). 

b . Card punch on and operating (red light off). 

6. Select t iming interval (or p re se t count). 

7. Turn control switch to automat ic . 

8. Dial identifier chass i s se lec tor switches as requi red for f i r s t 
ca rd and r e s e t if needed as counting p r o g r e s s e s . 

9. Check f i r s t ca rd punched and pr inted. 

a. Did se r i a l number and s ca l e r s r ecord cor rec t ly? 

b . It may be worthwhile to note on this ca rd the reac tor run, 
date, t r a v e r s e in each sample changer , voltage, gain, d i s ­
c r imina to r se t t ings , and timie of day. 

c. Columns 74 through 80 will be copied from one card to the 
next and may be used for run number , date, or any other 
information of seven digits or l e s s . 

10. Check ca rd supply before leaving sys tem unattended. 

11. After completing counting, punch out 8-card deck. 

12. Assemble 8-card deck and data ca rds (see Section V . B . 4 . ) . End 
of da t a - ca rd deck is fixed by inser t ing a blank ca rd . 

13. Submit c a r d s , computing t ime reques t , and ins t ruc t ions for 
running problem to IBM-704 computer staff. 

V. DATA-REDUCTION PROGRAM 

A. General Descr ipt ion 

The FORTRAN II p r o g r a m for the IBM-704 computer produces 
tabulated and plotted data.!-'-'' ' The p r o g r a m includes resolving loss c o r ­
rect ion, background subtract ion, decay cor rec t ion or a l ternat ively concur ­
rent normal iza t ion , deviation e s t i m a t e s , t r a v e r s e normal izat ion, and severa l 
choices in plotting. The p r o g r a m pernaits selection of different decay con­
s tants , resolut ion t ime , run t ime , e tc . , in each of the t r a v e r s e s being p r o c ­
essed . These a r e access ib le at any point during data process ing (i .e. , can 
be changed). The high degree of flexibility in handling as many as six 
s ca l e r s r eco rded on one data card leaves room for human e r r o r s ; conse ­
quently, some ca re is n e c e s s a r y in setting up data for p rocess ing . The 
r eward is in reducing days or weeks of tedious data t rea tment into a few 
minutes of computer t ime . 



The FORTRAN source deck l is t is given in Table I. The flow char ts 
in F igs . 7 to 9 indicate the more important branch points of the p r o g r a m . 
There a r e some 72 frequency statemients in the l i s t , which should indicate 
the var ie ty of considerat ions affecting p rog ram contro l . 

This p r o g r a m r equ i r e s s torage space of 22,170 words in the memory 
(not including 15 subroutines) and accommodates up to 360-card decks . An 
ea r l i e r vers ion requi red s torage of 6,440 words (not including 13 subroutines) 
but was r e s t r i c t e d to 90-card (maxinaum length) data decks . There is no 
l imit on the number of decks which may be p rocessed . The ins t ruct ions r e ­
quire 1,583 words of s torage ; however some cur ta i lment is possible if s t o r ­
age is tight or r ead - in t ime mus t be cur ta i led . Dras t ic cur ta i lment could be 
achieved by l imit ing the number of a l te rna t ives available in data process ing . 

B. Control of Data P rocess ing 

1 . Sequence of T e r m s Affecting Branching 

Branching is determiined by the FORTRAN source l i s t t e r m s 
NUM(NO), NOS,IDC(l), NIL(l,NO), and DC(l) in sequence. The ca rd se r ia l 
number N U M ( N O ) / z e r o holds the p rog ram in sa tura ted activity computa­
tion or assoc ia ted b ranches (see Fig . 7). If zero or blank, that operation 
t e rmina te s and t r a v e r s e p rocess ing coiximences (see F ig . 8). NOS, supplied 
via the 8-deck, is the nunaber of s ca l e r s to be t rea ted . Any data from sca le r s 
numbered higher than NOS will be omit ted. Alternat ively, one may set DC(l) = 
zero (or two) to skip all data frora a given sca ler (l). If any t r a v e r s e data 
output i s des i red from sca le r (l), it is n e c e s s a r y that DC(l) / z e r o (or two) 
in the end of a da t a - ca rd deck. The use of DC(l) = unity or two is d iscussed 
in Section V-G, Concurrent Normal izat ion. NIL(l,NO) is d i scussed under 
IDC (I) Code No. 2, below. 

2. Identification Code Numbers , Da ta -ca rd Columns 67-72 

The identification code IDC(l) gives c a r d - b y - c a r d and s c a l e r - b y -
sca ler control of computer p rocess ing . Column 67 applies to sca le r No. 1, 
68 to No. 2, e t c . The following code numbers a re used: 

No. 1 indicates a background count which will be weighted by a 
factor BKW into the background count ra te applied to subsequent sca le r 
data . The use of this number r e su l t s in a zero in the p roces sed data table 
and omission from the plot. This may be recorded automatical ly by placing 
a No. 1 plast ic disc between foil holders (and the identifier switch on ex­
te rna l control) . 

No. 2 identifies a redeternaination of background count r a t e , to 
replace the cu r r en t value en t i re ly . This too resu l t s in a ze ro in the p r o c ­
essed data table and omiss ion from the plot. 



No. 3 in any column from 67 to 66 + NOS resu l t s in the next 
eight data ca rds being read as an 8-deck without interrupt ion of t r a v e r s e s 
in the tabular and graphical output. Misuse of IDC(l) = 3 will inevitably 
ruin subsequent computat ions, until co r r ec t ed . 

No. 4 indicates end of t r a v e r s e . This may be recorded au to-
m.atically via a No. 4 plast ic d i sc . In o rder to skip subsequent data from 
sca le r (l) after appearance of an IDC(l) = 4, a t e r m NIL(l,NO), which is 
normal ly ze ro , is set to unity. This termi r emains unity as process ing con­
tinues until an IDC(l) other than ze ro , blank, or space occur s , at which point 
it r e v e r t s to z e r o . Data from sca le r (l) a r e omitted ent i re ly as long as 
N I L ( I , N 0 ) = 1. This branch sepa ra t e s t r a v e r s e tabulations and plots , and 
saves computer t ime with unused s c a l e r s . 

No. 5 identifies a s tandard foil to which the t r a v e r s e will be 
normal ized . If this is not the most active foil in the t r a v e r s e , the l a rge r 
points will be plotted ful l -scale as well as the s tandard foil. If no s tandard 
foil is indicated, the computer will se lect the most active foil and normal ize 
the re to , general ly resul t ing in only one ful l-scale point in each t r a v e r s e . 

No. 6 dele tes data for the indicated sca le r one point at a t ime . 
This produces a ze ro or a blank in the p rocessed data output and is omitted 
from the data plot. 

No. 7 produces double-spaced point in plot. 

No. 8 produces t r i p l e - spaced point in plot. 

No. 9 pe rmi t s overpr in t in plot, using (X) ra ther than (*) for the 
overpr inted point or points . This applies only to p r o g r a m control operation 
of the off-line p r in te r , which is not advanced. 

3. Sense Switch Functions 

The six sense switches of the IBM-704 a r e used as follows in 
controll ing data p roces s ing . 

No. 1, while machine p r o g r a m is read , de te rmines whether input 
data will be from, magnet ic tape No. 1 (sense switch No. 1 down - via INTAP 1 
subroutine) or from on-line ca rd r eade r (sense switch No. 1 up). 

No. 1, while s tar t ing after PAUSE 6, de te rmines r e - e n t r y point 
after completing a da t a - ca rd deck. If up, the next eight ca rds a r e read as an 
8-deck. If down, the constants from the most recent 8-deck a r e re ta ined. 
This is n e c e s s a r y if a blank ca rd or other inadvertent event should t e rmina te 
a data ca rd deck p r ema tu re ly . It is r a r e l y needed. 



No. 2 do-wn pe rmi t s on-l ine printout (data sampling) but slows 
up computation. This does not apply to graphical output. It does not i n t e r ­
fere with normal output on magnetic tape No. 2. 

No. 3 down r equ i r e s foil weights or cal ibrat ion ca rds (see V-I, 
- J , -K- and L) . 

No. 4 down omits graph of output t r a v e r s e s . 

No. 5 down produces punched cards from 1401 (off-line) data 
processor . ' • ' ^' 

No. 6 down produces detailed output of t e r m s computed by 
IBM-704. This output is on Tape No. 3. It is slow and only a brief interval 
is usually needed to pe rmi t an evaluation of pe r fo rmance . 

4. P rob lems in Control of Data Process ing 

Limitat ions in data process ing a r i s e from difficulty in indicat ­
ing to the computer which branches a r e requi red . Most faults a r e the resu l t 
of overs ights in p repar ing data ca rds for reduction. These can be avoided 
by following a systenaatic pa t te rn . The conaputer can readi ly p rocess c a r d -
by -ca rd and s c a l e r - b y - s c a l e r controlled data. Some difficulty was encoun­
te red in writing the FORTRAN prog ram so as to obtain consis tent t r a v e r s e 
treatmient (see Fig. 8). T r a v e r s e s for all s ca l e r s naay be skipped if the d e ­
cay constant for the las t ( N O S ) sca ler i s zero or two. E a r l i e r efforts failed 
to a s s u r e that all the t r a v e r s e s of a given scaler would be t rea ted . 

Automatic record ing of background planchets and end-of - t r ave r se 
planchets is very helpful, but further automation would be des i r ab le . Deci ­
sions which affect l a rge blocks of data r equ i re the attention of a technician 
or a physic is t . Decay constants , resolving t imes , efficiencies, and other 
access ib le constants mus t be supplied. The use of magnet ic tape input v s . 
c a r d s , and the selection f rom var ious modes of output must be indicated. 

Although individual u s e r s tend to fall into pa t te rns which requ i re 
only a few 8-decks, the total nunaber used in data reduction is quite l a r g e . 
Sonae u s e r s make up new 8-decks each t ime data a r e to be p rocessed . 
Others change one or two i t ems and duplicate the r e m a i n d e r . A use r may 
follow a r igid routine requir ing only one set of eight c a r d s . 

C. E igh t -ca rd Input (8-Deck) of Decay Constants , e t c 

See s ta tements 403-14, 60, 98. 

Access ible constants of the FORTRAN program a re included in an 
e igh t -ca rd deck or 8-deck. This deck may be called in after any data card 
by punching an IDC(l) code No. 3 in the control columin of any appropr ia te 



sca le r . This revis ion does not in te r rup t t r a v e r s e s , but does show in the 
tabulated output of co r r ec t ed act ivi t ies . 

1st Card - Ti t le , any 72 c h a r a c t e r s may be entered he r e . This 
t i t le heads output data tab les , etc . 

2nd Card - Specifies number of sca le r s (NOS): a fractional back­
ground weight adjustment (BKW, values usually between 0,00 and 1,00); 
coefficients of resolving cor rec t ion equation (A, B and C); and sca ler data 
mul t ip l ier (D) (see ca rd 5, also i tems D, E, F , G). 

3rd Card - Decay constants , up to six, for each sca le r [DC(l)]. 

4th Card - Counter efficiencies for each scaler [EFC(l)], If sa t ­
u ra ted act ivi t ies a re des i red supply E F C ( I ) / D C ( I ) instead (see F and H), 

5th Card - Initial background count ra te for each sca le r [ B K ( , 1 ) ] . 

6th Card - Reactor run t ime of foils for each sca le r [ R R T ( I ) ] . 

7th Card - Time cor rec t ions TC(l) which the computer will add to 
the clock t ime (CRT) read f rom data ca rds . The sums of CRT and TC(l) 
should equal the t ime elapsed between the end of the i r rad ia t ion and the 
end of the counting in terval for each foil. 

8th Card - Resolving t ime for each scaler [ D T ( I ) ] , 

D . Resolving Loss Cor rec t ion 

See s ta tements 7, 15, 470, 71, 481, 482. 

The resolving in te rva ls a re specified for each sca le r on the eighth 
ca rd of the 8-deck. They are c a r r i e d as D T ( I ) throughout the FORTRAN 
p r o g r a m . Three constants of a polynomial equation (A, B, and C) are 
specified on the second ca rd of the 8-deck. The co r rec t ed count is com­
puted by the following formulat ion: 

[Correc ted Count] = [Actual Count] (l + A M ( D T ) + BM^(DT)H C M 2 ( D T ) 2 } , 

where M is the count r a t e (actual count/counting interval) . The actual 
count is the product of the r eco rded sca le r datum DATA(l,NC) and the 
mul t ip l ier D. The resolving loss cor rec t ion precedes background count 
r a t e cor rec t ion . The equation p e r m i t s use of s tandard express ions for 
resolving loss co r rec t ions . 

E. Background Correc t ion 

See s ta tements 7, 12, 4 1 , 43, 46, 48, 51, 53, 570, 471, 483, 85, 214, 
215, and 241. 



The computer c a r r i e s forward a background count ra te BK(l,l) which 
is mult iplied by the counting in terva l C T ( N O ) and the mult ipl ier D. This is 
subt rac ted from each count, D XDATA(l,NO), after resolut ion loss c o r r e c ­
tion. The background ra te is involved in other computations as well, 
B K ( I , N 0 ) is s tored for each sca le r datum p roces sed , except for the NO = 1 
location which always is the cu r ren t adjustment and will cor respond with the 
value supplied for the l a s t NO read r a the r than the f i rs t . The values s tored 
as BK(l, l) a re init ially supplied by the 5th ca rd of the 8-deck, These values 
may be rep laced by background counts identified by IDC(l) code No. 2, They 
may be adjusted by background counts identified by IDC(l) code No, 1, each 
count being weighted by the factor BKW and the preceding value by the 
factor (1-BKW). 

F , Decay Correc t ion 

See s ta tements 8, 70, 571, 472, 477, 73, 76, 77, 79, 4201, and 202, 

Decay constants a re specified on the third ca rd of the 8-deck, They 
are c a r r i e d as DC(l), one for each s c a l e r , in the FORTRAN progra in . If 
DC(l) is unity or two, this r esu l t s in concurrent normal iza t ion branch t r e a t ­
ment. Otherwise , the following takes place. Datum is multiplied by the 
scaling factor (D) from the second ca rd of the 8-deck. Resolution loss and 
background cor rec t ions a re applied. The result ing t e r m is divided by ( T J ) , 
below, and s to red as SACT(l,NO), The value actually s tored may be 
YZ^<p/X or it may be sa tura ted activity V2a0 = nCTa,0. See H: Cor rec ted 
Activity, and 4th ca rd of 8-deck. 

TJ = EFC(I) [exp (-Xti) -exp (-Xtz)] [exp(-Xt3) -1 .0] 

ti = CRT + TC(l) = t ime elapsed from end of i r rad ia t ion to end of 

counting interval . 

t2 = t], + R R T ( I ) = tj plus the i r rad ia t ion t ime. 

t3 - C T ( N O ) = the counting in terva l , read from each data card. 

\ = DC(l) = the decay constant of foil. 

E F C ( I ) is the counting efficiency or i n t e r - s c a l e r cal ibrat ion (see E, and H,). 

It should be noted that the t e r m TJ is computed only once in the 
event that adjacent s c a l e r s have identical decay constants . In the r a the r un­
usual event that RRT(I) or TC(I) a re not the same , but the decay constants 
a r e , it is n e c e s s a r y to shade the decay constants by al ter ing the sixth s ig­
nificant f igure. This will r e su l t in recomputat ion of TJ . 

G. Concurrent Normal izat ion 

See s ta tements 472, 487. 



If indicated by decay constant DC(l) = 1 .0, foil data will be normal ized 
against concurrent ly counted s tandard foils , '2) ra ther than decay co r rec ted . 
This option is used with uranium fission product act ivi t ies for which no s in­
gle half-life i s general ly counted. One or more sample changers a re turned 
off after inser t ion of re ference foils for repeti t ive counting. Counting i n t e r ­
vals may be t e rmina ted by p r e s e t count, p r e se t t ime, or by both. Data from 
these foils a r e recorded along with concurrent ly counted t r a v e r s e s in ope ra t ­
ing sample changer s . The normal iz ing foils a r e indicated by decay constants 
DC(l) = 2.0. It is not n e c e s s a r y to p roces s this type of data in a computer . 
If the re fe rence foil is p r e se t count, t r a v e r s e s may be plotted from the data 
ca rds without further decay cor rec t ion . 

The s tandard deviations of the normal iz ing foils should be added to 
the tabulated columns for re la t ive deviation and net deviation since the 
computer does not compute deviations for concurrent normal iz ing foils . 

A compar i son is given in Table IV of co r rec ted act ivi t ies for a 
single t r a v e r s e of known half- l i fe . The concurrent normal ized data sca t te r 
about the decay -co r r ec t ed data with the s tandard deviation expected from 
counting s ta t i s t i cs of the re ference foil. The sca t ter could have been r e ­
duced by the use of two or th ree re ference foils ra ther than one. 

Resolving loss adjustment and background subtract ion a re naade 
with all concurren t normal ized foils and s tandards . No provision was made 
for differences in counter efficiencies, since the technique requ i res c a r e ­
fully matched counter chains and the normal iza t ion is heavily dependent on 
a fixed proport ional i ty being maintained between s c a l e r s . 

H. Cor rec ted Activity 

See s ta tements 4 -18 , 476-97. 

The tabulated act ivi t ies include resolving loss co r rec t ions , back­
ground subtract ion, and decay co r r ec t ion . These a re the tabulated t e r m s 
SACT(l,NO). In o rder to obtain sa tura ted act ivi t ies (V2g_0 or na^0), it is 
n e c e s s a r y to in se r t for counter efficiency (card No. 4 of 8-deck) the t e r m 
(counter efficiency/decay constant) ; o therwise , the output will be YZ ^<t>/\ 
(see E. and F . ) . 

I. Specific Activity 

See s ta tements 204-4223. 

The tabulated specific act ivi t ies util ize foil in terca l ibra t ion , weight, 
volume, or c r o s s - s e c t i o n information if supplied. The computed resu l t may 
be e i ther in te rca l ib ra ted activity, specific activity, or flux, depending on the 
information supplied by the expe r imen te r . The computer divides the c o r ­
rec ted activity by a t e r m W ( L N ) supplied as descr ibed below. 



The use of this feature is controlled by sense switch No. 3. If up, 
no change is made in the co r rec t ed act ivi ty. If down, the computer r eads 
ca rds (or tape) to obtain foil weights (or c ro s s sect ions) , four per card, 
plus s tandard deviation data for each weight. Consequently, these ca rds 
follow the blank card te rminat ing a data deck. The weights must be in s e ­
quence as the foil data a r e p roces sed . This commences with the f i rs t foil 
in the f i rs t sample changer used, proceeds through the foils in that changer, 
and on to the next sample changer . 

J. Normal ized Activity 

See s ta tements 221-233, 239. 

If a s tandard foil is indicated by an IDC(l) code No. 5, the t r a v e r s e 
in which it is included will be normal ized to this s tandard foil. If none is 
indicated, the computer se lects the mos t active foil of the t r a v e r s e for 
normal iza t ion . See i tem L. 

K. Relative Deviation 

See s ta tements 2, 4, 214, 215, 4215, 4217. 

The tabulated re la t ive deviations a r e computed as follows;!" ' 

Relative Deviation = (Count + Background)^ /(Count - Background). 

If foil weight e r r o r s W E ( L N ) a r e supplied, these a r e t r ea ted in s t a t e ­
ments 216 and 217, adding to the re la t ive deviation. 

L. Net Deviation 

See s ta tements 237, 238. 

Net deviation combines the re la t ive deviations involved in t r a v e r s e 
normal iza t ion . The entry of the normal iz ing foil, having a normal ized 
activity of unity, will be Vz t imes the re la t ive deviation of the single foil 
r ep resen ted , and should be ignored. 

M . Data Plot^5) 

See s ta tements 244, 246-256. 

Since IBM off-line printout is 120 columns in width, columns 20 
through 120 a r e used for a data plot, and the magnitudes of the points a r e 
tabulated alongside. Therefore , the points may plot on 100 equal inc rements 
from zero to 100% of the normal ized curve . If an off-scale point is encoun­
te red , it will be plotted fu l l - sca le , but the printed number will be c o r r e c t . 
Each point plotted is in the n e a r e s t column, and the maximum plotting e r r o r 
is ± a half-column in amplitude if the point is on - sca l e . 



27 

Spacing can be controlled by use of the IDC(l) code numbers (col­
umns 67 through 72 of the input data ca rds ) . See i tem V - B., Control of 
Data P rocess ing , and Fig . 9. 

The plot may be omitted by depress ing sense switch No. 4, when 
des i r ed . 

N. Punched Cards (10) 

See s ta tements 257, 3258-3263. 

T r a v e r s e output data may be punched, when needed on IBM c a r d s , 
by depress ing sense switch No. 5. The cards a r e obtained by off-line 
equipment, an IBM 1401 da ta -p rocess ing unit which punches any line in i t i ­
ated by a le t te r (P) in the f i rs t column. The format includes the s e r i a l 
number from the parent input data card , the increment between this and 
the preceding datum point, the specific activity, and the re la t ive e r r o r . 

O. Scaler Identification 

The subscr ipt (l) designates the sca ler being t rea ted at any point 
in the FORTRAN p r o g r a m . The data columns a re t rea ted a rb i t r a r i l y , and 
s c a l e r s a r e counted from left to r ight as recorded on the data card . 

P . Card Identification 

Data ca rds a re counted in sequence beginning with the f i rs t ca rd of 
each deck of data c a r d s . The 8-deck input cards a r e not counted. The s e ­
quence number is used for te rminat ing loops and storing data. 

The se r i a l number punched into each data card by the automatic 
counter sys tem is for the u s e r ' s convenience. This se r ia l number must 
be some number other than zero since the computer p rogram in te rp re t s 
a zero se r i a l number as a blank ca rd terminat ing a data deck. 

Q. Input Data Card Fo rma t 

The data ca rds p repared by the automatic sys tem include the fol­
lowing information. 

FORTRAN T e r m Column No. 

1 

2 - 5 

6 

7 - 1 1 

12 

Type of Information 

unused (blank) 

Card s e r i a l No. 

unused (blank) 

Clock t ime 

unused (blank) 

Read with Cols. 1 -5 

N U M ( N O ) 

Read with Cols . 6-11 

CRT 

Read with Cols . 12-16 
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Column No. 

13 - 16 

17 & 18 

1 9 - 2 4 

25 & 26 

27 - 32 

33 & 34 

35 - 40 

41 & 4 2 

43 - 48 

49 & 50 

51 - 56 

57 & 58 

59 - 64 

65 & 66 

67 - 72 

73 - 80 

Type of Information 

Counting interval 

unused (blank) 

Data Scaler #1 

unused (blank) 

Data Scaler #2 

unused (blank) 

Data Scaler #3 

unused (blank) 

Data Scaler #4 

unused (blank) 

Data Scaler #5 

unused (blank) 

Data Scaler #6 

unused (blank) 

P r o g r a m control 

Any 

If a sca ler overflows, it is sat isfactory 
number into an unused column. 

FORTRAN T e rm 

CT (NO) 

Read with Cols . 17-24 

DATA (l,NO) 

Read with Cols . 25-32 

DATA (2,NO) 

Read with Cols . 33-40 

DATA (3,NO) 

Read with Cols . 41 -48 

DATA (4,NO) 

Read with Cols. 49-56 

DATA (5,NO) 

Read with Cols . 57-64 

DATA (6,NO) 

IDC(l) to IDC(6) 

Not read by 704 computer 

to punch the appropria te 

EXIT 

r 
SKIP 

L. 

r 

BCK6RND. 

MEAS. 

SAT.ACT.=0 

DECAY REDUCTION 

« 
8-CARD OECK 

I 
1 

DATA CARO 

I 
BRANCH SELECTION -

D.T. CORK. 

RE-ENTRY 
POINTS 

DO LOOP 

(EA, SCALER) 

I 
BK6, CORR. 

I 
SAT. ACT. COMP. NORM.' COMP. 

STORE & OUTPUT-

Fig. 7. Decay Reduction 



ENTRY 1 - 00 LOOP SCALERS 1-6 

DO LOOP TO END OF DECK 

1 \ 

DO LOOP TO 
E.O^.T. 

STO.DEV. 

WT.CORR. 
t 

STORE 

:TI 

STD. FOIL 
LOOP 
• 

BI6A 
DO LOOP 1 

TRAV. NORM. 
DO,LOOP 

t 
ANJ50X 
6RAPH 

PUNCH 
CARDS 
\ 

DO LOOP 

EX 

Fig. 8. T r a v e r s e Treatment 

I W DOXN I WOtmilZED TliHE«SE UU 1 

' (FROM PRECEDKie FISURE) 

SSN 

MNPLITED 

|8 H UP 

SELECT 1 

FOR GRSPH 

HIL(1,IK) = 0 
HOTE(I,IKi = 1 
S»CT(r,lKj CO 

IIOTE(I,Hj = 9 

PLOT (X) S M d . K ) 

N0TE(I,1K) = 8 

* SMCE PLOT 

HOTKr.IK) = 7 

SMCE PLOT 

WTECI,1K| = 0 

* 8PSCE PLOT 

PLOT (•) SP6(E,Ii!) 

00 LOOP IK = K,H 

HILd.IK) = I 0« 

MTEt l .Kl = i 

NOTE! PLOT IS BY M J50I FORTR&H I I 
mm-PLoniHf i SUBROUTIKE, M L - 6 I 6 I , C. E. 

mi, I960 

Fig. 9. T r a v e r s e Plot 



o 

C ANL 80T/RE-202 FORTRAN SOURCE PROGRAM FOR FOIL DATA OfcCAY REDUCTION 
130 DIMENSI0NDC(6)sEFCt6)9RRT(6)fTCI6)tOT{6)fIDCf6)tNOTl611W{ i»)s8KI615 

X60)tL0C«6,360)tSACTI6s360),«MlH6,3601,ERI6s360) t SPA! 6,3601 s WE 1%) tN 
XUM|360),CTI360)fDArAI6,360),CACri360)tNOTEl6t360)sTITLE(12) 

2 IFCSENSESWITCH1)3,«t 
3 CALLINTAP1I11 

S h STZ NO 
hOi READ103tlTITLEmeI=1f 121 
kOH IFlSENSeSWITCH2)5s6 

5 PRINT1031tCTITLeiI}tI=1f121 
6 WRITE0UrPUrrAPE2t1031fITITLECIliI=1s12) 
r READ10*tNOStBKW,A»B,CfD 
8 READIOStSOClnsI=1sN0S) 
9 READIOStIEFCII),I=1tN0S) 
10 IFISENSESWITCH2) llsilll 
n PRINT13«t 

m i WRITE0UTPUTTAPE2t 13% 
«4l2 00aH3I=1f6 

S 8̂ 13 STZ NOTIII 
12 READ105?(BKCI,1),1=1,NOS) 
13 REAOIOTtIRRT(IltI=1fN0SI 
1«» READ107slTC(I)tI=ltN0S) 
15 READ105tCDTCI),I=1tN0S) ^ 5̂  
J 7 NO=NO-*-l 
18 R E A D 1 0 8 i N U M J N 0 ) s C R r s C r C N 0 ) s l D A T A l I t N 0 l f I = U 6 ) t l I D C f I ) , I = 1s61 
36 I F ( N U M S N O ) ) 3 7 t 2 0 l « 3 7 

S 37 STZ NATE ^ 
38 D09?I=1tN0S O 

S 39 STZ NOTEIItNOI \r* 
S 40 STZ LOCCIsNO) 

M IFlIDCII)-1)69,Jf59«*2 
S kZ STZ NOTCH 

hi I F l I 0 C C I ) - 3 1 S l s 6 0 t » » % h i 
%% I F C I D C ( I ) - 5 1 5 6 t 6 2 f S * » » » * 

»̂»»»̂  I F I I D C I I ) -7 )95 f iH j5s»4« | .5 
«»»t5 NOTE! 1,M01 = I 0 C « I ) 
hh6 GOTOrO 

S 4 5 STZ NOTCH 
h6 8 K l I t N 0 ) = B K I I t l l - B K C I f l ) » B K W + D A T A I I f N O ) « B K W / C T f N 0 l Iq 
H8 BK(I,1)=BKCIsN0) 
h9 G0r09«» 
51 BKCIiN0)=DATAIl8N0)/CTlN0) 
53 BKCIfll=BKIItNOS 
5% G0T09% 
56 NOTIl1=1 
57 G0T095 
60 NATE=1 
61 60T070 

o z. 

> 

H 
d a a 

o 



62 LOCCItNOI=NO 
63 G0T070 
69 IFIN0TIIII?0t70t9«i 
TO IFCDCCIII570896t570 
570 BKlltNOI=BKIIt1l 
5T1 IFIDCIII-2«l370f96t3T0 
3T0 0ATC=0*0ATACItN01 
kfd DAf*l)TCII/CTfNQI 
71 0ATR=0ATC+A»DAT»DATC»»2-«-B»DAT»»2»0ATC««3+C»0*1'«»3»DAtC«»% 

%7! DATB=DAFR-D»BKII,NOl*CTIflOl 
«lT2 I F f D C I l l - U I ? 2 t % 7 3 , 7 2 

S *73 STZ SACTCItNOl 
S »i7«i STZ X 
S his STI y 

H76 D0t»86JK=ltN0S 
%?7 I F I D C I J K l - 2 . I W 6 t * ? 8 , % 8 6 
hlB IF i I0CIJK I -6 l%?99%86t%T9 
%79 IF fDA fA l JK tN0 | }%86 ,« l 86 , *80 
i l80 OATM=D«OATAIJKsNO) 
*81 DATN=0TIJK}/CTIN01 
%82 DAT0=DAfM+A*0ATN»DATH»«2+B»0ArM»»2»DAfM»«3+C»0ATN«»3»DAfM»»«l 
«l83 0ATP=DAT0-D«BICIJK,1)»CTIN0I 
«|8»I X=X*1^ 
%85 Y=Y+DAfB/OATP 
HB6 CONTINUE 
%87 SACTIItNO}=Y/X 
%88 G0T083 

72 IFII-1l75tT5,T3 
73 IFIOCII-ll-OCIlll75t773,?5 
773 KMN*I-1 
7% IFiSACTCKMNtN01l?5s75t82 

S 75 STZ fJ 
76 TA=0.0-OCf1I»TCIII-DCIII»CRI 
?7 TB=TA-DCIII»RRTIII 
78 TF=EXPFITAI-EXPFfTBI 
79 TG=DCII l«CTIM01 
80 f H = E X P F I f G l - K O 
81 TJ=EFCII1»TF«TH 
82 SACTIItN01=0ATS/TJ 

S 83 STlNILIliNOl 
8% IFISENSESMlTCH61i5t9T 
85 MRlTE0UTPUTTAPE3tl35tN0tMU«INOItltMILII»NOItSACf<I,MOIt8KII,MOIt0A 

XrCfOAffOATRtOAFB.TAfTBfTFtTG.THffJ 
86 G0T097 
9% NOTEII tNOI=1 
f 5 N I L H , N 0 1 = N 0 f I I > 

S 96 STI SACTSI.NOl 
97 CONTINUE 



«|97 IF|SeNSESMITCH2l2»98t»»99 
M 8 PRINf 133tN0,MUMIN0},ISACTfI,N0ltI = lfN0SI 
%9f MRITEOUTPUTTAPEZf133,N0,NUMCN0l,ISACTfI.NOI,1=1tNOSI 
98 IFINATEllFf17t%03 
201 002601=1tNOS 

1*201 IF IDCI I I -2 .1202,260,202 
202 IFI0CCII I203t260,203 

S 203 SfZ J 
20% IC-1 
205 IFCSEMSESHITCH3l20?,20f 
207 REA0120,IMINIsWEINI,N=1,«il 
208 LN=I 
209 00259M=1tN0 

S 210 STZ SPAIIsMI 
211 IFCN0-MI221s221t212 
212 IFINILII,Mll213t2138%228 
213 IFISACTCIt«ll259t259,21% 
21% EA=IO»DATAIItM|}'f-|D»BKfI,MI»CTIMII 
215 EB*C0*DAfACIs«ll-CD*8ICIIt«l»CTIMIS 

«I215 IFCSENSESWlTCH3l216t%216 
%216 EC=£A/EB»«2 
«I2!T eRIIsHI=SQRTFCECI 
%218 SPAiIsMI=SACTIltMI 
4219 G0T0259 
216 EC=EA/E8»»2+WEILm««2 
217 ERfIsMI=SORTF{ECI 
218 SPAII,MI=:SACTIItMI/HCLNI 
219 LN=LN+1 
220 IFIiN-%1259,259,%221 

%221 READ120,IH«l»WeiNlsN=1t*l 
%222 LN==1 
%223 G0T025f 
%22e KMN=M-1 
%229 IFINILCIfKMN|}221f221f259 
221 J=J-i-l 
222 IFCJ™«l22%t228f228 
22% IF iJ -L0CI I ,JH221t226s221 
226 LOK=J 
227 60T0%233 
228 BIGA=SPAfItKI 
229 D0233L=KtM 
230 IFfBIBA-SPAIIsill231f233t233 
231 BIGA=SPAIItLI 
232 LOK=L 
233 CONTINUE 

3233 IFIK-2l%233t235,323% 
323% IFCKM-20l3235s»i233,»i233 
3235 IFIKM-51235t3236t3236 



3236 1FISENSESWITCH213237,3238 
3237 PRINT121 
3238 WRlTE0UTPUTTAPE2t121 
3239 ICM«KM+M-K 
32%0 G0T0235 
%233 IFfSENSESWITCH2)«t23*,«s235 
mm PRINT i o 3 i s i T i T L i c n , i = i t i 2 i 
523% PRINT 121 
*235 WR1TE0UTPUTTAPE2,1031sITITLEU},1=1t121 
%236 HRlTE0llTPUTTAPE2t121 
%23r KM-sM-K 
235 D02%3KI=KtM 

S5235 STI CACTCKII 
236 lFISPAIIsKIII2«i3t2%5t237 
237 ERS=ERCl8KII»»2+ERIItiOKI»»2 
238 ERR=SQRTFIERSI 
239 CACTCKII=SPACI,KII/SPA|ItLOKI 
2*0 lFISENSESHITCH2)2«Jlf2«»2 
2*1 PRINT123,KItNUMIKI),SACTIIsKIIfSPAlItKIItERHtKllfCACTCKIItERR, 

XBKIIfKIStltOATAIlsKIl 
2«i2 WRITEOUTPUTTAPEZs 123tKI, MUMf KII ,SACf 11 tKI I ,SPAO,KI I tERl I ,KI ) , 

XCACTIKIltERRfBKll.KII.I.DATAIItKll 
2%3 CONTINUE 
Zhh IFISENSESWITCH«i)257t32«t5 
32«»5 1F(KH-20)%2»|6,%2*6,%28|5 
%28l5 MRITEOUTPUTTAPE2,1031 

GOT02»l5 
H2%6 KM«KM»2+2 
2%5 WRIfE0UTPUTTAP62el329K;»NUMCKI,MsNyMINItI 
2*6 00256 IK=KtM 
2%7 I F I N I L U t I I C ) I % 2 % 7 , W * T ? * 2 5 0 

hZhJ If ICACT f I K ) - 1 . ) % 2 5 2 t *2521 %2*8 
«»2«l8 CAC-U 
%2%9 6OTO2H0 
I i250 KM=ICM-l 
ti251 G0T0256 
%252 CAC=CAC;TCIK1 

2%8 I F f N 0 T E I I t I K I - l l 2 5 i i s * 2 5 0 t 2 % 9 
2 M IFINOTEf I , I K I - 8 l 2 5 3 t 2 5 2 f 2 5 0 
250 CALLGRAPHIXFIXFI200«»CAC)f2,1HXI 
251 G0T0256 
252 WRITE0UTPUTfAPE2t139 

%253 KM=KM*1 
253 WRITEOUTPUTTAPEZs139 
«I25% KM=ICWI+1 
25% HRITE0UTPUTTAPE2f138tIKfNUMIIK)tCACTCIKI 
255 CALL6RAPHCXFIXFI200,»CAClf2tlH») 
256 CONTINUE 



4256 HRITE0UTPUTTAPE2,136 
257 lFCSENSESHIfCH5)it257,258 

*257 I F f K H - 3 8 l 3 2 5 7 , 3 2 5 7 f « 5 8 
i i258 WRITE0UTPUTTAPE2,1031t lTITLECl l t I = U 1 2 ) 

G0T03258 
3257 WRITEOUTPUTTAPEZs1030?ITITLEIIIf1 = 11121 
3258 WRIfE0UTPUTTAPE2f HiOtl tKtHsNUMCKItMUMIHI 
3 2 5 9 D03263KL=KsM 
%259 IFCNILIIfKi)13260,3260t%260 
••260 KM=KH-1 
»i261 G0T03263 
3260 INCR=N0TEfItKLI-5 
3261 INCR=XMAXOFIINCRs1> 
3262 HRITE0UTPyTfAP£2t102tNUMIKL)sINCRsSPAIlsKil?ERCItKL} 
3263 CONTINUE 
258 K=M 
259 CONTINUE 
260 CONTINUE 
261 PRINT 137 
268 PAUSE6 
269 IFISeNSESHITCHII18f2 
102 FORMAT!1HPfI%tI2t2E2%.81 
103 F0RMATn2A6l 

1030 FORMATIIH0s12A6l 
1031 FORMAT!1Hlt12A6l 
1032 FORMATCIHPf12A6I 
10% F0RMATII2,5F8.%) 
105 F0RMATI6E12.6I 
107 F0RMATC6F12.3I 
108 F0RMATCI5tF6.0 8F5»0t6F8.0tI3«5I1| 
120 FORMAT 18E9»»*) 
121 FORMAT!111H NO. CARD COR»AC¥. SPAISENSESM3I REL.OEV. 

X NORM. ACT. NET OEV. BCKGRsCPS SCALER SCALER DATA I 
123 F0RMATfI%sI6t2E15.7f E12»«i?EI5.7,E12.%tE13»5,I»»tFI2.01 
132 FORMATCJIH PLOT OF TRAVERSE STARTING SEQ^,I3t9Ht CARO N0fI5,12H EN 

XOINS SE0atI3i9H CARD NOtlSfBH SCALERf12/120H 0 
X 10 20 30 hQ 50 60 
X 70 80 90 100/120H SEQ. CARO N«ACT • + 
X * + * + + + + + * • • ! • • + 

X • + + + + +} 
133 F0RMATII« is l8 t6E15.71 
13* FORMAT!1I9H SEQ CARO NO SCALER I SCALER 2 SCALER 3 

X SCALER h SCALER 5 SCALER 6 fCORRECTEOl I 
135 F0RMATtI»isI8,l3tI15t6E15.7/30H SEQtCARDsSCtSACT,BKtNIL,T-TJ t6E15. 

X7) 
136 F0RMATI120H + + + 4. + 4- + + 

X + + + + + + + + + + + + -I-/ 
X120H 0 10 20 30 %0 



X 50 60 70 80 90 lOO/l 
137 FORMAT I112H END OF DECK-START ^EXT DATA OECK WITH SSW-1 UP UNLESS 

XREQUESTED. SSW-1 DN RETAINS CONSTANTS FROM PRECFOING DECK/IH/l 
138 FORMAT! I«*t I7tF7.«if I02H 4-

X +1 
139 FORMAT!120H * 

X * ) 
IHO F0RMATI99H+ 

X -CARDS PUWCHED FOR fRAVERSE/SHP-SCALERs 1 2 f 6 H t SEQ 
X 9 l 6 t 3 H r O t I 6 s 7 H t C A R D s I f t t i H T 0 s I 6 ) 

1%2 F 0 R H A r i 3 1 H 0 P L 0 T OF TRAVERSE STARTING S E Q . f I 5 t 9 H « CARD N 0 s I S t l 2 H EN 
XDING SEQ.5lJt9H 
X 10 
X 70 80 
X + + + 
X + + + 

CARD N0,I5,8H 
20 50 

90 
+ + + 
+ + +) 

SCALERtI2/l?0H 
HO 50 

100/120H SEO. CARO 
+ + + + 

60 
N.ACT + 
•• + 

+ 
+ 

1 3 ! FREQUENCY 101 1 s 5) , 1 8 ! 5 ) t »* 11 1 0 , 11 1 ) s 691 Og U I ) s 70 C Ot 1 , 1 ) t%72 I 5 t U I 1 f * 
X 7 6 l 5 ) 8 ' * 7 7 ! 5 f n U . t t 7 8 C 11 1 , 1 ) . i | ? 9 ! 0 , 1 « 1 1 , 7 2 ! 0 , U 3 ) , 7 J I 5111S) 18% CI , 9 ) 
X , « t 9 7 C U 9 J t 9 8 C 0 t 5 t l ) , 2 0 1 l 6 ) , 2 0 5 l l t 9 n 2 0 9 ! 5 0 | f 2 n C 0 , 1 t 5 0 l t 2 1 2 C 0 , 1 t 1 l 
X t 2 1 3 ! 0 t I t n . » t 2 1 5 l l t 9 ) t 2 2 0 l 3 , n i ) , % 2 ? 9 I 0 t l t 1 ) t 2 2 ? C 9 . 1 s 0 ) , 2 2 « 4 l 9 t 1 t 0 l 
X f 2 2 9 C 2 5 ) t ? 5 0 ! 11111) t U 2 3 3 ! U 5 1 , 2 3 6 ! Ot U 1112%0! 1 , 5 ) 1 2 5 7 ! U 1 n2»J%! 1 s5 
X U 2 % 6 C 2 5 ) t 2 « » 7 ! 0 , U 1) f 2 M ! St U 1) 1 3 2 5 9 I 2 5 1 , 7 i j ( Ot 1150 ) , 3 2 3 3 ! I t l t 9 ) , 3 2 
X 3 « t ! 9 t n 2 n 3 2 J S C 3 t U f 1 , 3 2 3 6 ! U S ) , 32%«4l 3 , 1 1 9 K 3 2 « t 5 l 9 , 1 , 1 1 ,«J?ls7 I 911 10 
X l f % 2 5 7 l 9 , U 1 ) , % 2 5 9 C 0 , 11 111 »»0%n , 5 11% 1 2 ! 51 , » J 3 ! 1 , 1 , 5 | t«J»H 11 U « t'•»^»H 
x m t 1 ) , 5 7 H 5 s U l ) , 2 6 ¥ l 0 t l ) t % 2 0 1 C 5 t n i ) t 2 0 2 I O t l , 5 ) f 2 3 5 1 2 5 ) t 2 h a ( l t l i 
X l ) s 3 6 f 0 ? 1 , 5 0 ) 

E N D I O t l t O . O , 1 ) 



Tab le II 
I N P U T DATA F O R RUN O F AUGUST 24, I960 

AUG 2%9 1960 DY 
«t .2000 1.0000 
.829909E-01* .829909!" 
.lOOOOOfc 01 
.10 

'-'•'niu 
lOOOOOE 01 

1200,000 
1800.000 

.500000fc-05 

0150 
0151 
0152 

0IS5 

il̂ f Wo 
13279 0200 
lSH9f 0200 
13715 0200 
139J4 0200 
l«4l51 0200 
lSli69 0200 
lit58? 0200 
U*806 0200 

O l M I!J02«4 0200 
0159 lS2«t? 0200 

1S460 020 
15678 020 
15896 020 

.IOOOCOL 01 

.OiOOOOE 01 
1200.000 
1800.000 

.'>00000^-05 

0165 I6HI4 0200 
016»* 16332 0200 

0166 16T69 0200 
0167 16987 0200 
0168 " " 
0169 
0170 
0171 
0172 
oirs 
oi?u 
0175 
0176 

7205 0200 
17«*23 0200 

0200 
0200 
0200 
0200 
0200 
OiOO 
300 

U6h-
17859 
18077 
18295 
18513 
19272 
19771 

AUG 2Hf1960 OY z«f» 1 y 
.2000 

.829909E-0S* 

.lOOOOOE 01 

.lOOOOOE 01 
1200.000 
1800.000 

20h05 
2 0 7 1 9 
21035 
2135? 
2166rt 
21984 
' 2 3 0 1 
?26 !8 
22935 

2 5885 
?«*?02 
2i«51B 
2«»835 
2515? 
25'469 

0019i9 
oo?i(i'r 
C01155 
003818 
00U652 
006040 
00/473 
008520 
0101 4 
01 1561 
01 1499 
01 1801 
01 165? 
010336 
008390 
005369 
00 1491 
001375 
004556 
007460 
009619 
010887 
011905 
012342 
011398 
0103H4 
00«5«1 
00df89 
005298 

TRAVI-RSE 

0178 
0179 

Eli? 
0182 
0183 
0184 
0185 
0186 
0187 
0188 
0189 
0190 
0191 
019? 
0193 
0194 

l.OOGO 1.5000 

.82V909t--04 

. lOOOOOE 01 

.OiOOOOfc 01 
1200.000 
1800.000 

.500000fc-0S 
0300 001591 
03P0 001/99 
0500 005<'0/ 
0300 O0H454 
0300 009460 
0300 010525 
0300 0106d9 
0300 0099C2 
0300 00^660 
0300 00/924 
0300 0063H8 
0300 00515^" 
0100 00 3864 
0300 00^032 
0300 002343 
OiOO 00]rfb 
0300 00 1320 
0300 OOOVMB 

sen 2s 
3.750 

OOOOOOIr 
1000001-
lOOOOOf-

1200. 
1800. 

5000rOE 
006«3/ 
00B518 
0099^0 
011025 
011584 
012380 
013195 
013718 
014542 
0145/5 
015221 
014309 
015 
014 
014 
013099 
013290 
012650 
011245 
010406 
009526 
006596 
00762 1 
006220 
005148 
004024 
003009 
OOOOSB 
00007? 

,8?9909£ 
.lOOOOOE 
.lOOOOOfc 

1200. 
J800. 

.500000t 
000135 
025042 
023649 
0?134«i 
019511 
01/742 
016137 
014140 
01 1663 
009484 

000063 
000069 
0000/4 
000065 
0000 71 
0000/4 

2.0000 
.829909E-04 
.lOOOOOE 01 
.300000E 00 

1200.000 
1800.000 

.500000E-05 

00 
01 
01 

000 
000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

0 

E 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

5,6 
0 2.0000 

016575 
014550 
011587 

001882 

012744 
014771 
157S5 

013354 
011396 
008259 
004499 
001330 
001803 
005441 
008025 
009973 
010302 
010166 
009862 
000093 
000103 

-04 .8 
01 .1 
01 .3 

000 
000 
-OS .50 
000107 
001939 
0024// 
003155 
003818 
004652 
006040 
00/473 
008520 
010194 

000000 
000000 
000000 
000000 
000000 
000000 
000000 

.OOOOOOE-00 
, lOOOOOF 01 
.SOOOOOfc 00 

1200.000 
1800.000 

.500000E~05 

)00001 
000001 
000001 

000000 
000000 
000000 
000000 
000000 
000000 
000000 

88g8E8 
000000 

§§E8E8 
000001 
000001 
000001 
000001 
000000 
000001 
000001 
000001 
000000 

-24 C-1 
-24 C-2 

O00O0O0fc-0O8-?4 C-3 
.lOOOOOfc 018-24 C-4 
.3000006 008-24 C-5 

.500000E-058~24 c-8 
004044 8-24 DY 
000000 8-24 DY 
000000 8-24 DY 
000000 
oc 

000000 
000000 
000000 

)0 
000000 

EEEEEE 
000000 
000000 
000000 
000000 
000000 

9909E-04 
OOOOE 01 
ooooe 00 

liEl 
OOOOE-05 

000143 
022146 
015816 
008944 
002644 
003367 
010670 
015495 
019345 
019744 
000099 
000098 
000090 
000102 
000094 
000108 
000094 

"1 

329909E-

1 8 0 0 ! 

000000 
00000OeNO2s4 
0 4 0 4 0 0 
0 3 0 0 0 0 CH 2 - 6 

8 - 2 4 A C - 1 
8 - 2 4 A C - 2 

. 8 2 9 9 0 9 E - 0 4 8 - 2 4 A C - 3 
-lOOOOOfc 0 1 8 - 2 4 A t " 

}0 .JOOOOOt 0 0 8 - 2 4 A 

E'lfll l 
EltME 
011587 
006832 
00211/ 
001882 
006079 

000000 
000000 
000001 
000000 
000001 
000000 
000000 

EEg 
-05 
025010 

12 

l i i E : 
t1 

002234 
000265 

0008-24AC-7 
500000E-058-24AC-8 
'" 022220 8-24 OY 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 ENC 6 
000001ENO?~5 
044444 
000000 
000000 
000000 
000000 
000000 
000000 END 1 

BLANK CO 



AUG 
SEQ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
1? 
18 
19 
20 
21 
22 
23 
24 
25 
25 
27 
28 
29 
AUG 
SEQ 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

24t 1960 
CARD NO 

148 
149 
150 
151 
152 
153 
154 
155 
156 
15/ 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
1/2 
173 
1/4 
175 
1/6 

24t1960 
CARO NO 

1?7 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 

OY TRAVERSES 
SCALER 1 

0./391149E 07 
0.9854719E 07 
0.1302299E 08 
0.16236536 08 
0.2034488F 08 
0.27176936 08 
0.3446589E 08 
0.4014941E 08 
0.4866964E 08 
0.5685/67E 08 
0.575/956E 08 
0.6019877E 08 
0.6051006E 08 
0.5453075E 08 
0.4486 149E 08 
0.28826256 08 
0.7329618E 07 
0.679334/E 0/ 
0.2564836E 08 
0.4353401E 08 
0.5751/64fc 08 
0.6645639E 08 
0./411939E 08 
0.7829201fc 08 
0.7351980E 08 
0.680/969e 08 
0.57044416 08 
0.4084803E 08 
0.2506i/2E 08 
DY TRAVERSE 1, 

SCALER 1 
0.6645261t 0 / 
0.7920997F 07 
0.2933458E 08 
0.454 1/52E 08 
0.5238274E 08 
0.600289rE 08 
0.6261280E 08 
0.5990592E 08 
0.594S678E 08 
0.4971743E 08 
0.4075714E 08 
0.3338830E 08 
0.2528575E 08 
0.1978799E 08 
0.1519039E 08 
0.n25927E 08 
0.T9935I2E 07 
0.55i53/?E 0/ 

Table III 
PROCESSED DATA FOR RUN AUGUST 24, I960 

A - Decay Correc ted Data 
SCI,2,4 

SCALER 2 
0,2881063fc 
0.5575029E 
0.4373306E 
0.4922512E 
0.5268061E 
0.5734992E 
0.6226259E 
0.6592540E 
0./118188E 
0.7265273E 
0.7727411E 
0.7394826t 
0.7942860E 
0.7683995E 
0.7725583E 
0.7274291E 
0./515669E 
0.7283044E 
0.658/943E 
0.6204766E 
0.5780396E 
0.5307408E 
0.4786780E 
0.3970743E 
0.3339428E 
0.264905BE 
0.2006633E 
0. 

-0.9024/?IHr 
2s3,4,5,6 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

05 

SCALER 2 
0, 
0.1317144E 
0.1276461E 
0.1181836E 
0. 1 I08409E 
0.1033915E 
0.9645841E 
0.8666536E 
0.7523286E 
0.6096927E 
0.4970956E 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

09 
09 
09 
09 
09 
08 
08 
08 
08 
08 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

SCALER 3 

SCALER 3 

9680597E 
1285648E 
1697415E 
2121774E 
26677406 
3575144E 
4557190E 
5343884E 
657B362E 
7669344E 

0/ 
08 
08 
08 
08 
08 
08 
08 
08 
08 

SCALER 4 
0.7119694E 
0.7524068t 
0.728^165E 
0.6506136fc 
0.5259433fc 
0.3151509E 
0.9745199E 
0.878935?[-
0.2952781E 
0.5056295E 
0.6464107E 
0.7634768E 
0.8282402E 
0.8453557E 
0.8463096E 
0.7416647E 
0.6439119E 
0.4741903E 
0.2613680E 
0.7613064h 
0.1063949E 
0.3345203E 
0.5042649E 
0.6391131E 
0.6723907E 
0.6755704E 
0.6672010E 
0. 
0. 

08 
I; 8 
08 
08 
08 
08 
07 
07 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
07 
08 
08 
08 
08 
08 
08 
08 

SCALER 4 
0. 
0.n63461E 
0.8505887E 
0.4902182E 
0. 1429899E 
0.1892285E 
0.6344412E 
0.9500514fc 
0.1220141E 
0.1278712E 
0.13148776 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

09 
08 
08 
08 
08 
08 
08 
09 
09 
09 

SCALER 5 

SCALEK 5 
0. 
0.8778717E 
0.9373648E 
0.9144977E 
0.8229907E 
0.6708186E 
0.4019966E 
0.12099236 
0.1092929E 
0.3858974E 
0.6697487E 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

SCALER 6 

SCALER 6 
0.1283716F 
0.^263995^ 
0.1291614E 
0.1306443F 
0.1336695E 
0.1389823F 
0.1332151F 
0.1284768E 
0.1339340f 
0.139/8641 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

09 
08 
08 
08 
08 
08 
08 
08 
08 
08 

!CORRECTED) 

CCORRECTED) 
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Table III 
Punched-Card Output of Scaler #1 

AUG 248 1960 OY 
-SCALER I f SEO 
P 148 1 
P 1*9 1 
P 150 1 
P 151 I 
P 152 1 
P 153 I 
P 15% 1 
P 155 1 
P 156 1 
P 15T 1 
P 158 1 
P 159 1 
P 160 1 
P 161 1 
P 162 1 
P 163 1 
P 164 1 
P 165 ! 
P 166 I 
P 167 1 
P 168 1 
P 169 1 
P 170 1 
P 1T1 1 
P 172 1 
P 173 1 
P 17«» 1 
P 175 1 
P 176 1 
P 177 1 
P 178 1 
P 179 1 
P 180 1 
P 181 1 
P 182 1 
P 183 1 
P 184 1 
P 185 1 
P 186 1 
P 18? 1 
P 188 I 
p 189 1 
P 190 1 
P 191 1 
P 192 1 
P 193 1 
P 19«l 1 
P - 0 1 

TRAVERSE I t 2 f 3 , 4 s 5 t 6 
1 TO 4 8 t CftRD 

0 « 7 3 9 n 4 9 2 E 07 
0 . 9 8 5 4 7 1 9 3 6 07 
0 . 1 3 0 2 2 9 8 8 E 08 
0 . 1 6 2 3 6 5 3 4 E 08 
0«20344885E 08 
0 , 2 7 1 7 6 9 2 8 6 0 8 
0 . 3 * 4 6 5 8 8 9 6 08 
0 .40149%06E 0 8 
0 . 4 8 6 6 9 6 4 4 E 08 
0 . 5 6 8 5 7 6 6 9 E 08 
0 . 5 7 5 7 9 5 6 3 E 08 
0 . 6 0 1 9 8 7 6 7 E 0 8 
0 . 6 0 5 1 0 0 6 2 6 08 
0 . 5 4 5 3 0 7 S 5 E 08 
0 . 4 4 8 6 1 4 9 3 E 08 
0 . 2 8 8 2 6 2 4 9 E 08 
0 . 7 3 2 9 6 1 8 0 E 07 
0 . 6 7 9 3 3 4 7 4 E 07 
0 . 2 5 6 4 8 3 6 0 E 08 
0 . 4 3 5 J 4 0 1 0 E 08 
0 . 5 7 5 1 7 6 3 5 E 08 
0 . 6 6 4 S 6 3 9 2 E 08 
0 . 7 4 1 1 9 3 9 1 E 0 8 
0 . 7 8 2 9 2 0 0 7 E 08 
0 . 7 3 5 1 9 8 0 0 E 08 
0 . 6 8 0 7 9 6 9 i E 08 
0 . 5 7 0 4 4 4 1 2 E 08 
0 . 4 0 8 4 8 0 3 2 E 08 
0 . 2 5 0 6 5 7 2 3 E 08 
0 . 6 6 4 5 2 6 1 0 6 0 7 
0 . 7 9 2 0 9 9 7 2 E 07 
0 . 2 9 3 3 4 5 8 2 E 08 
0 ^ 4 5 4 1 7 5 1 7 6 08 
0 . 5 2 3 8 2 7 3 6 E 08 
0 . 6 0 0 2 8 9 7 3 E 08 
0 . 6 2 6 1 2 8 0 1 E 08 
0 . 5 9 9 § 5 9 2 1 E 08 
0 .S94S6T78E 08 
0*J»9?17«OE 08 
0 . 4 0 I 5 7 1 4 3 E 08 
0 ^ 3 3 3 8 8 2 9 5 E 0 8 
O.Z52857%8E 08 
0 . 1 9 7 8 7 9 9 3 E 08 
0 . 1 5 1 9 0 3 9 3 E 08 
0 . 1 1 2 5 9 2 6 9 E 08 
0 . 7 9 9 3 5 1 2 2 E 07 
0 . 5 5 3 5 i 7 6 5 E 07 
0 . 

-CARDS PUNCHED FOR TRAVERSE 
148 TO - 0 

0 . 1 8 8 0 5 7 5 6 E - 0 1 
0 . 1 6 0 6 7 4 2 0 E - 0 1 
0 . 1 3 8 6 0 3 3 6 € - 0 1 
0 . 1 2 3 8 8 5 ? 6 e - 0 1 
0 * 1 1 0 6 5 W 1 E - 0 ! 
0- ,956l»5%79e-02 
0 » 8 5 1 6 3 S 9 9 E - 0 2 
0 . 7 9 3 6 3 5 3 5 E - 0 2 
0 * ? 2 4 7 3 1 7 6 E - 0 2 
0 » 6 7 % 9 r 9 4 6 E - 0 2 
0 . 6 7 6 8 9 1 9 7 E - 0 2 
0 . 6 6 7 7 2 6 0 0 E - 0 2 
0 . 6 7 2 2 0 1 5 0 E - 0 2 
0 . 7 1 6 0 7 1 3 2 E - 0 2 
0 . 8 0 0 1 9 8 3 9 6 - 0 2 
0 . 1 0 2 0 8 6 2 0 E - 0 I 
0 . 2 2 5 2 3 2 2 » l E - 0 1 
0 . 2 3 8 8 2 9 1 9 E - 0 1 
0 . 1119%84i tE-01 
0 . 8 5 2 4 3 7 9 2 E - 0 2 
0 . T 4 3 8 9 8 7 5 E - 0 2 
0 . 6 9 6 6 8 4 6 1 E - 0 2 
0 . 6 6 4 6 5 % 5 4 E - 0 2 
0 . 6 5 2 1 9 6 0 5 E - 0 2 
0 .6800%25SE-02 
0 . 7 1 % 3 l ? 8 8 E - 0 2 
0 . ? 9 0 6 0 7 8 9 E - § 2 
0 . 7 9 M 2 0 T 0 E - 0 2 
0 . 1 0 5 6 5 3 % 9 E - 0 1 
0 . 2 3 8 1 7 9 5 7 E - 0 1 
0 . 2 1 6 1 1 7 3 2 E - 0 1 
0 . 1 0 1 J 5 7 8 6 E - 0 1 
0 . 8 1 1 3 6 7 % 1 E - 0 2 
0 . 7 6 2 6 3 0 9 6 6 - 0 2 
0 . 7 1 9 5 0 8 0 1 E - 0 2 
O .T13*9%02E-02 
0 . 7 * 0 5 5 ? 3 9 e - 0 2 
0 . 7 5 3 W 3 5 3 E - 0 2 
0»8i» 1 0 9 2 3 0 6 - 0 2 
0 . 9 % 9 8 5 7 5 T E - 0 2 
0* 1 0 7 5 3 3 6 1 6 - 0 1 
0 . 1 2 7 6 1 8 2 & E - 0 1 
0 « 1 % 9 * 0 2 1 3 E - 0 1 
0 ^ 1 7 7 9 3 6 5 7 E - 0 1 
0 . 2 1 8 3 7 % 5 5 E - 0 1 
0 . 2 7 9 0 2 % 5 0 E - 0 1 
0 . 3 6 8 8 5 3 9 9 E - 0 1 
0 . 

• ^ 



SEQ. 
1 
2 
3 

% 
5 
6 
T 
3 
9 

10 
11 
12 
I S 
IH 
15 
16 
17 
18 
19 
20 
21 
22 
2 5 
2% 
2 5 
26 
27 
2 8 
29 
50 
51 
52 
A3 
SH 
55 
56 
37 
5 8 
59 
%0 
%1 
HZ 
hS 
hk 
%5 
%6 
1*? 
48 

CARD 
148 
1U9 
150 
151 
152 
153 
15»» 
I b S 
156 
1!>? 
158 
159 
160 
161 
162 
165 
164 
165 
166 
I 6 r 
168 
169 
170 
171 
17? 
173 
17«* 
175 
176 
177 
178 
179 
180 
181 
182 
185 
18«* 
185 
186 
187 
188 
189 
190 
191 
192 
193 
19»i 
- 0 

N.ACr 
0.09»Ht 
0.1259 
0.1663 
0.2074 
0.2599 
0 . 3 4 n 
0 . W 0 2 
0.5128 
0.6216 
0 . r262 
0.735«4 
0.7689 
0 . f 7 2 9 
0.6965 
0.5730 
0.3682 
0.0936 
0.0868 
0.32?'6 
0.5560 
0.73S(7 
0.8488 
0.9467 
1,0000 
0.9390 
0.8696 
0.7286 
0.S217 
0.3201 
0.0849 
0-1012 
0.3747 
0.5801 
0.6691 
0.7667 
0.799 7 
0.7662 
0.7594 
0.6350 
0.5206 
0.4265 
0.3230 
0.2527 
0 . 1940 
0.1438 
0.1021 
0.0707 
0 . 
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Figure 10. P roces sed Data Plot for Run of August 24, I960 

(Scaler 1 only) 

PLOT OF TRAVERSE SiaRIING SEQ. Is CARD NO 148 ENDING SEQ. 48 CARD NO -0 SCALER 1 
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Table IV 

COMPARISON OF CONCURRENT FOIL NORMALIZATION 
WITH COMPUTER DECAY REDUCTION 

Scaler Concurrent Computer Pe r Cent 
Data Normalized Decay Cor r . Deviation 

94,228 

92,412 

89,988 

94,102 

90,736 

82,784 

77,220 

71,280 

60,904 

50,940 

37,384 

27,884 

1.000 

0.981 

0.955 

0.999 

0.963 

0.879 

0.819 

0.756 

0.646 

0.541 

0.397 

0.296 

0.995 

0.979 

0.960 

1.000 

0.968 

0.886 

0.817 

0.758 

0.650 

0.538 

0.396 

0.296 

•f0,5 

+0.3 

-0 .5 

-0 .1 

-0 .5 

-0 .8 

+0.2 

-0 .3 

- 0 . 6 

+0.6 

+0.2 

0.0 

Normalizing Foil Counted: 80,000 counts / in terva l 
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