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During Apr i l  1956, about 20,000 boards from 210 white f i r  and 
290 western hemlock logs were measured a t  a lumber m i l l  51 western 
Washington. A magnetic drum, data-processing machine (type 650) 
was then used t o  ca lcu la te  board-foot v o l  s by lumber grade for 17 each log, overrun percent f o r  each log, - and average board-foot 
volumes by lumber grade f o r  each log diameter-class within log 
grades and within species. 21 This first phase of the ana lys i s  was 
accomplished in 18 minutes of machine time once the  board measure- 
ments were punched on cards, 

An ocular  examination of the  overrun percentages f o r  logs  re- 
vealed a few obvious e r r o r s  in the bas ic  data,  This l e d  t o  the 
r e j e c t i on  of c e r t a i n  logs, and necess i ta ted  adjus t ing some of the 
average lumber grade volumss f o r  log  diameter c lasses ,  Finally, the  
l i n e a r  re la t ionsh ip  between lumber grade volume and ne t  l og  scale  
was exploi ted  t o  prov5d.e mathematical curves of lumber grade in per- 
cent of  ne t  l og  scale  over log  djameter. 31 Under more complete 
programming the  r e j e c t i on  of data and t h e  ca lcu la t ion  of curves 
could also be accomplished on the e lec t ron ic  ca lcula tor ,  but  t h i s  
was l e f t  f o r  the  future, 

The analysis program developed f o r  t h i s  m i l l  s ca le  study is 
avai lable  5.n Portland and w i l l  be s en t  upon request  t o  anyone with a 

1/ Lumber taily in percent of ne t  l og  scale. - 
2/ These averages were cumulative. 
3/ Details of this iji'ocedure will be the  subject  of a l a t e r  

repod.  



similar problem who has access t o  a type 650 machjne. This propan 
must be punched on cards and fed Snto tb machine ahead of the data 
cards. Punched program cards are available if the machine in Port- 
land is t o  be used. 

IWUT SPECIFICATIONS 

Data t a l l i a d  a t  the  mill was transferred t o  form 6500-1 (f ig .  1) 
t o  f a c i l f t e t e  punching input data cards according t o  specifications 
(table 1). In this t ransfer ,  lengths of several boards of t h e  same 
lumbar grade, thickness, and width were added t o  reduce the quantity 
of data. The maxknm combined length was 99 f e e t  since the program 
would not accept a three-digit  length code, 

Table 1.--Specifications f o r  %put data card 

0 

Card column t fnforikat ion 
e 

Project number 
Tree species 
Log grade 
Log diameter 
Log number 
Net log  scale 
Ltzmber grade first  boar&/ 
Thiche ss =e 2) 

Width ~t a 

Length w tf 

Lumber grade second board 
Th iohe  ss tl w 

W$dt h PI a 

Length I ?r 

ate. th roughe igh thboard  

79 - 80 Zero s 

Each eight lines of form 650-1 gave data for one punched card, 
with one line for each board. Data identifying the l og  (card 
col-s 1-10) and net log scale (card colurans ll-a) were repeated 

1/ Board, as used here, refers t o  combined lengths of several 
board; of the same lumber grade, thickness, and width. 





b 

W ~ E X M ~ V Q ~  more than one card was mqubed f o r  one log, Thus the first 
two groups of elght l t n e s  in figure 1 contain data f o r  two cards from 
o m  log. Note t h a t  log number b7 in f igure  1 contains less than an 
even multiple of eight  boards, In such cases the unused c o l ~ s  of 
the C P F ~  were assigned zeros. Zeros were punched in columns 79 and 
80 on a l l  cards. No plus or lninus slgns were punched on the c u d s .  

Met l o g  scale i s  in terms of board-feet. The program will ac- 
commodate up to nine lumber grades which must receive code numbers 28 
through 36 or  any part of these numbers if there  are less than nine 
lumber grades. Thicbeas and width muslt be in inches and length must 
be in feet. Input data cards mast be arranged so t ha t  all c ~ d s  fo r  
a par t icu la r  species, log grade, and log  diameter class ore together. 
Within this group, the  cards for each log  mst also be together. 

OUTPUT SPEC 1TFI;CBTIONS 

Spcctfications f o r  the  f i r s t  of three types of output cards-- 
individual log volume--are given in t ab le  2. This Wormat5on is 
produced only so t ha t  large errors in recording data at the 11153.1 w i l l  
be made obvious and erransous Individual-log data elhinated, All 
lumber volumes on output cards are  in terms of board-feet. 

Tabla 2.--Specifications f o r  individual log volume output card 

a 

Card columns Bforntat ion 
0 e 

1 Project  number 
2 & 3  T r e e  specfes 
b Log grade 

5 & 6  Log d i m t a r  
7 - 10 h g  ntmbor 
11 - 14 N e t  log cede 
15 - 18 Total volume, a l l  lumbar grades 
19 - 22 Overrun parcent 
23 - 26 Volume, lumber grade no. 1 
27 - 30 tt * " 2 
31 - 34 tl 

tl a 
11 a a 

" 3 
35 - 38 

11 1 tt 
" L 

39 - 42 
a n .n 

" 5 
43 - 46 fl 6 
b7 - 50 I tt 3 

Q W tt 
*' 7 

51 - !% 
I i 

* 8  
55 - 5s I t  a 9  

4- 



The second type output card, called the tota l  volume card, con- 
t o h s  total emulative volumes by lumber grades and also tota l  net 
log scale volune. These tota ls  cover a l l  logs in a log grade--dim- 
ater class. Specifications for this card are found in table 3. 

Table 3.--Specifications for the tota l  volume output card 

Card 
Col-s i ~nformat ion 

1 Card indicator (always zero) 
2 - 4 Log count 
5 - 0 Total net log scale, all logs in a log grade--dIimeter class 
11 - 16 Vol. in hbr. grade 1, all logs in a log grade--di.a. class 
1 9 - 2 2  a grades 1&2 n a a I 

23 - 28 ?I rr " 1-3 a 1 ?f 1 

29 - 34 H * 1-4 t! a Sf n 

35 - 40 n " 1-5 t t w  dl n 

41 - 46 I " 1-6 1t ~t R tl 

47 - 52 " n " 1-7 11 u n It 

53 - 58 " rt 1-8 n 11 n n 

59 - 64 fi tt 1-9 n n u 1 

Average volumes in the third type output card (table 4) are the 
result of dividing tota ls  in the second type output card by number of 
logs in the log grade--diameter class. These averages were the vital  
information from the study. They were used t o  develop lumber grade 
recovery estimates for log diameter classes. 

Table 4.--~pecifications for the average volume output card 

Card : 
C o l m a  ' M o m a t  ion 

0 

1 - 4 Leading zeros 
f; - 10 Average net log scale, a l l  logs in a log  grade--diam. class 

11 - 16 Av. vol., Imbr. grade 1, a l l  logs  in a log grade--dia. class 
17 - 22 " a W2 n tt ~t 

23 - 28 " n . " 1-3 9 8 n ~t 

29 - 34 fl " 1 4  a ti 31 

35 - LO " w " 1-5 n a 
4 6  " PI 106 tl B tt 

h7 - 52 " * tl " 1-7 w a *I 

53 - 58 " n " 1-8 n n PT 

59 - 64 H 1-9 w tt w 

-5- 



Log volume carda for all logs in a spscias-log grab-log dhm- 
eter class emerge from the machlne consecutivelg. They are foU.oved 
by the to ta l  and average volume cards for that class. Table 5 is a 
s a q l o  l i s t ing from cards of all three types. 

OPERATING JNSTRUCTDNS 

1, Card sequence 
(a) Drum clear (~~9990) 1 card 
(b) Loading routins (~~9995) 8 cards 
(c) Program; on LA9995 type cards 68 cards 
(d) Transfer 1 card 
(e) Bput  data me- 

(f) Trailer card (80 cols. of  zero) 1 card 
2. F'lace control panel in  533. 
3. Set +70 1952 2000 in storage entry switches. 
4. Sst programmed switch to  stop. 
5. Set half cycle to  run. 
6. S t  display switch t o  distributor. 
7. Set overflow switch t o  stop. 
8; Set error switch to stop. 
9 ; '  Place program deck and data in card reader, 
10, Ready blank cards in punch hopper. 
11, Deprsss computer reset button, 
12,  Depress program start, 

TrnfNG 

A rough approx3mation based on operational experience ind9cit;ss 
that an average- mill scale study (3 cards per log) takes about 0.1 
sedond per card, including both &put and output time, 

'-3 to Lead Hub 
Storage Exit B 

Columns 1 - 10 t o  storage Exit B Word 1 pos$tions 30. - 1 
1.1 - 16 tl n 2 PI 6 - 1  
17 - 22 #f n 3 w JI 

23 - 28 1 t1 " 4 a n 

29 - 34 a ti w n 
rt 5 

35 - 40 t t ti 6 FI 
In 

41 - 46 It ff n n " 7 
47 - 52 a a 8 w e 

53 - 58 a fi ft ~t 9 
59 - 69 41 a 10 " * 

4/ Vt l l i t y  routines of International Business Hachines Corpora- 
t ion'; Los Angeles Scientific Computing Center were used in this 
program, 



Table 5.--Sample l i s t i n g  of individual log volume cards, t o t a l  volume cards ,  
and average volums cards 

.- . -.--- ----.? 
A v e r a ~  c~G~at_i-,ve,  -v~~urnle_- _ b y _ 9 2 ~  .we;.~As, ffpr --. -- - 

Average B C D SaB. SS 
net log & & & & ' &  

B e t t e r  B e t t e r  Better Better B e t t e r  
oo001g - ~p00052 - ..oooo% 000056 000243 



Storage Exi t  C 
Columns 1 - 10 t o  storage Exit C Word 1 positions 10 - 1 

u m l 4  11 u 2 10 - 7 

Other - 
Control Infomat  lon position 10 t o  Pnnch Card B. 
Jackplug PSU switch, 

ADDlTIOMAL m m T  ION 

The pictures of input and output in memory (f igs.  2 and.3) and 
the  block diagram from which the  analysis was developed (fig, 4) may 
be useful to anyone interested in modFfging the program t o  accomaro- 
date dif ferent  input o r  output spec i f ica t  ions, 

Memry 
C e l l  



(First punch band) 
Memory Position in Word 

C e l l  - 
0027 
0028 
0029 
0030 
0031 
0032- 
m33 
0031, 
0035 
0036 

Mewry 
C e l l  amr 
0878 
0079 
0080 
0081 
0082 
0083 
m4 
0085 
0086 

(Third pmch band) 
Memory 
Cell 

-Em- 
0128 
0129 
0130 

- 0131 
0132 
03-33 
0134 
0135 
0136 

Figure 3,-Output a memorg, 



Figure 4.- lock diagram for processing m i l l  scale study data. 


