
HEWLETT-PACKARD 

111'(,7 1 Ill()7 
Users' Library Solutions 

Photo Dark Room 

,,..1 

~ 1:. :'.. "t 



INTRODUCTION 

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for 
the HP fully programmable calculator user. This service is designed to save you time and programming effort. 
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in 
terms of power and flexibility, but the real genie in the bottle is program solutions. HP's introduction of the first 
handheld programmable calculator in 1974 immediately led to a request for program solutions - hence the begin­
ning of the HP-65 Users' Library. In order to save HP calculator customers time, users wrote their own programs 
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs 
were accepted and made available. This overwhelming response indicated the value of the program library and a 
Users' Library was then established for the HP-67/97 users. 

To extend the value of the Users' Library, Hewlett-Packard is introducing a unique service-a service designed 
to save you time and money. The Users' Library has collected the best programs in the most popular categories from 
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting 
in substantial savings for our valued HP-67/97 users. 

We feel this new software service will extend the capabilities of our programmable calculators and provide a 
great benefit to our HP-67/97 users. 

A WORD ABOUT PROGRAM USAGE 

Each program contained herein is reproduced on the standard forms used by the Users' Library. Magnetic 
cards are not included. The Program Description I page gives a basic description of the program. The Program 
Description II page provides a sample problem and the keystrokes used to solve it. The User Instructions page 
contains a description of the keystrokes used to solve problems in general and the options which are available to 
the user. The Program Listing I and Program Listing II pages list the program steps necessary to operate the calcu­
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent 
information about data register contents, uses of labels and flags and the initial calculator status mode is also found 
on these pages. Following the directions in your HP-67 or HP-97 Owners' Handbook and Programming Guide, 
"Loading a Program" (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing I and 
Program Listing II pages. A number at the top of the Program Listing indicates on which calculator the program 
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult 
Appendix E of your Owner's Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97 
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but 
some differences do occur in the keycodes used to represent some of the functions. 

A program loaded into the HP-67 or HP-97 is not permanent-once the calculator is turned off, the program 
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card, 
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner's 
Handbook for full instructions. A few points to remember: 

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your 
program, review the status section and set the conditions as indicated before using or permanently re­
cording the program. 

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have 
recorded the program. This simple step will protect the magnetic card and keep the program from being 
inadvertently erased. 

As a part of HP's continuing effort to provide value to our customers, we hope you will enjoy our newest concept. 
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Program Deserip'ion I 
Program Title Macro-photography and Enlarging 

Contributor's Name 

Address 

City 

Hewlett-Packard 

Corvallis Division, 1000 N. E. Circle Blvd., 

Corvallis, State OR Zip Code 97330 

Program Description, Equations, Variables Given the focal length of a lens, the distance from 

the physical front of the lens barrel to the first principal plane, and only one of 

the following four quantities, the program will calculate any or all of the other 

three: object distance (or for enlarging, projection distance) to front of lens 

barrel, bellows extension, magnification, number of stops additional exposure 

required. 

The principal planes of a thick lens or a lens system are two planes so 

located that if object distances are measured from the first principal plane and 

image distances are measured from the second principal plane, the thin-lens 

formula will hold. 

The distance, "a", between the front of the lens barrel and the first principa 

plane is found by using the lens backwards to form an image of a distant object 

and then measuring the distance from the front of the lens barrel to the image. 

Subtract this distance from the marked focal length to obtain "a" (the result 

may be negative). For an enlarging lens, the distant object should be on the same 

side of the lens as the negatives normally are. "a" may be set to 0 if the 

object distance, "t", is not to be an input or output, or t» a. 

Operating Limits and Warnings Be aware that many lenses have focal lengths a few 

millimeters longer or shorter than the nominal values marked on them. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Program Deseription I 
Program Title 97 - Macro-photography and Enlarging 

Contributor's Name Hewlett-Packard, Corvallis Division 

Address 1000 N. E. Circle Blvd. 

City Corvallis, State OR Zip Code 97330 

Program Description, Equations, Variables See sketch, next page. 

1+1=1 
s s f 

xx ' = f2 
s' f x' M=-
s x s , 

Gaussian form of lens equation. 

Newtonian form of lens equation. 

Magnification. 

E = <;)2 - (1 + M)2 Exposure correction factor. 

InE / II = In2 = [21n (I+M)] In2 Number of stops. 

These equations are used in the following combinations: 

x' = fM 

M 2"/2 - 1 

2 1n l+a 
II (l+a-f) 

1 
f2 

+ f - a = xt 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. ·NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

-
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Sketch(es) ""'"'==--------------I.I--+---~""_. ,"'=7.- flo jS,"(tt! I~" S 

I 1>0. ..... e I 

f' 
f 

I I 

=14--==/1._1. -=--5-_.-~ =~=~~~"-r- --1 H ~: > ;~ 
Sample Problem(s) f = 50 nun, a = 5 nun 

a) JI, = 95 nun; find Xl, M, II 

b) Xl = 85 nun; find JI" M, II 

c) M = 5; find JI" Xl , II 

d) /I = 3 stops; find JI, , Xl, M 

Solution(s) 50 [ENTER] 50 [A] 

(a) 95 [8]-+ 1 (M) (c) 5 [D]-+ 5 (M) 
a [C]-+50 (XI) a [8]-+55 (JI,) 
a [E]-+ 2 (#) a [C]-+250 (XI) 

a [E]-+ 5.17 (#) 
(b) 85 [C]-+ 1.70 (M) 

a [8]-+74.41 (JI,) (d) 3 [E]-+ 1.83 (M) 
a [E]-+ 2.87 (#) a [8]-+ 72.35 (JI,) 

a [C]-+91.72 (XI) 

Reference (s) 

THIS PROGRAM IS A MOiHFICATION OF THE USERS I LIBRARY PROGRAM /I 02412A SUBMITTEr 

BY DAVID FINK 
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Print/Disp. 

Macro-photography and Enlarging 

a t f 1 M II 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Enter program [ I r __ ~1 
2 Enter "a" a Lt_1 [ ___ J a 

3 Enter focal len~th f I----A--l I I a 

/, Enter anyone of object distance 1 L~ I r- I M 
()r bellows ext en. x' [ C I [ I M 

or magnification M I D II I M 

or II of stops II [ E II I M 
For incorrect entry, redo step 4. I II I 

5 Print on 97 or display on 67 I f II A I 
object distance, I II I 1 

bellows exten., [ II I x' 
magnification, I II I M 

and II of stops. I II I II 

6 For a new case with same lens 2:0 to 4 I II I 
7 For a new lens, go to 2. I II I 

I II I 
To use these instructions for enlarging, I II I 
consider the photographic paper as the I II I 
object, and the negative as the image. I II I 

I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I [ I I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 

I-----~ 

I II I 
I II I 
I II I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
981 *LBLFi '-,of IT 857 2 82 

.::; .. 
882 STa1 35 01 Store f 858 x -35 883 \-'''' •. ' -41 ii+- i 

859 2 82 884 ST06 35 86 
Store a 86B LN 32 985 RTN 24 

861 -24 .-, of Initialize flag and -986 .LBLB '::;l 12 
862 GT05 22 85 8B7 SFI 16 21 81 use 1 to calculate 
863 *LBLa 21 16 11 988 (;T02 .-,.-. 82 all other 

36 B2 
.::;.::; 

864 RCL2 989 *LBLC 21 13 quantities. 
865 RCLJ 36 83 Print/disp results 8i8 SF1 16 21 81 Initi&lize flag and 
966 RCL4 36 84 811 (;TD3 22 BJ use X' to calculate 
867 RCL5 36 85 812 *LBLD "; 14 all other quantitie PRST 16-14 

'::;.l 

868 813 SFI 16 21 81 Initialize flag and 869 RTH 24 814 GT04 22 84 use M to calculate v'v 

815 *LBLE '-1" 15 all other quantitie .::;! 

816 SFI 16 21 81 Initialize flag and 
817 ,LBL5 21 85 use /I to calculate 

all other quantitie 918 ST05 35 85 Store II 
819 2 82 \ 

828 RCL5 36 85 
821 " B2 Calculate M (If) .::; 

822 - -24 
823 'r'); 31 
824 1 81 If flag I is off, 080 

825 - -45 Store M and stop; 
826 Fl? 16 23 81 otherwise, turn 
827 Gra6 22 86 flag I off and 
828 ST04 35 84 calculate all 
829 RTN 24 quantities. 
838 *LBU: 21 86 
831 CFl 16 22 81 
832 *LBL4 21 B4 
833 ST04 35 84 Store M 
834 RCLl 36 Bl 090 

835 x -35 Calculate x, (M) 

836 *LBU 21 8J 
837 STD3 35 83 
838 RCLl 36 81 Store x, 
839 EHTt -21 
848 .x: -35 Calculate 1 (x' ) 
841 RCL3 36 BJ 
842 - -24 
843 RCLl 36 81 
844 + -55 100 

845 RCL6 36 86 
846 - -45 
84? *LBU 21 82 
848 5TD2 35 82 Store 1 SET STATUS 
849 RCL6 36 86 

FLAGS TRIG OISP 858 + -55 
Calculate II (1) ON OFF 851 ENTt -21 

0 0 XI DEG ~ FIX KI 852 EHTt -21 1 0 XI GRAD 0 SCI 0 
8r~ RCLl 36 81 2 0 !it RAD 0 ENG

2
D .,.,j 

-45 110 3 0 lit 
n __ 854 -

855 - -24 
856 LN 1~' I I 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

50 51 52 53 54 55 56 57 58 S9 

A IB Ie 0 IE I 
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Program Title 

Program Deseripfion I 
TIME, F-STOP. MAGNIFICATION, PAPER SPEED 

ENLARGING FACTORS 

Contributor's Name Hewlett-Packard, Corvallis Division 

Address 1000 N. E. Circle Blvd. 

City Corvallis, State OR Zip Code 97330 

Program Description, Equations, Variables The program relates four variables used in photo­

graphic printing or enlarging: Time (seconds), f-stop, MAGNIFICATION (M) and paper 

PRINTING INDEX (PI). It uses the following formulas: 

1) seconds 

2) f-stop 

3) M 

4) 

sec . PI 

-VK • M2 

sec • PI 

11K . f2 

K 
sec 

The factor K must be determined once by the user. It varies with the equipment 

used (Type enlarger, Lamp Wattage, etc.) To obtain K, a satisfactory print is 

made and the printing data entered in this formula: 

K 
Exposure Time (sec) . PI 
(f-stop)2 • (Magn.)2 

Operating Limits and Warnings The program will accept all practical values of f-stop, 

Magnification M, Paper Printing Index (PI) and exposure times. 

Paper prtnting indexes are published by KODAK (see page 2 References) or may be 

obtained by comparison printing when using brands with no published PI data. 

Certain f: stops on lenses are rounded off. Program will compute exact f-stop. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

64 32 16 .8 

2.8. 4.0 ~.6 ~.O. 

4 2 

J1 16 

1 

22 
22.63 

Relative Transmission~f--~ ..... _-, 
as marked true f-stop (see 
Reference -betow).·-~------~~ --~.~ 

2.83 4 •. 0 5 .• 66 

Sample Problem(5) Note: 

pa~e It ~~_.~1. 25: 

1) First Print Data: 

New Print: 

2) Printing Time for 

.8.Q J1 • .3 16 

PI = 3200, f-11, M = 4.5, 24 seco!!ds .. 

M=10, PI = 2000, f-5.6, sec=.? 

f:56, M = 50 (largeprint), PI = 3200, 

3) PI = 3200, M = 5, Time = 16 sec, f-stop ? 

Typical PI values: Kodabromide: Grade 1 = 5000 

Grade 2 3200 

Grade 3 = 2000 

Grade 4 1250 

.. t 

sec = ? 

-.. -"---~ 

-- ----------

Solution(5) 1) New exposure time: [E]5.6 [B]10 [C]2000 [D][Fl[A] 49secQIlds . __ . 

2) 5.6[B] 50[C] 3200[D][F][A] 765 seconds 

3) 16[A] 5[C] (3200[D]) [F] [B] 

Reference (5) PHOTOGRAPHIC PAPERS, KODAK PROFESSIONAL DATA BOOK IIG-1; 

ENCYCLOPEDIA OF PHOTOGRAPHY, FOCAL PRESS, ENTRY: DIAPHRAGMS (f-numbers) 

THIS PROGRAM IS A MODIFICATION OF THE USERS' LIBRARY PROGRAM II 0241lA 

SUBMITTED BY HARRY C. JOEL 

7 
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~SEC ~F:STOP ~M ~' 

SEC~ F:STOP~ INIT 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Determine K factor (see page 1) CJl~ 
and enter in Program Form (page 4) C::J CJ 
Key entry 1 through 5 in form KK.kk (tens, ~[ __ J 
units, tenths and ohe-hundreds) c:J [ ____ J 

[_ .. 1 [-:I 
2 Enter Program [J l ~ . 1 
3 INITIALIZE l--E_~J [ J 

4 INPUT 3 of the following I J [ I 

TIME seconds fA II -] 
sec. 

f:STOP f-stop l.iJ [=-~~=-l f-stop 

MAGNIFICATION M [£-1l_] M 

PAPER PRINTING INDEX PI l. D [ [ __ J PI 
5 COMPUTE REMAINING VARIABLE I_~ L=-~ I 

TIME I F I r-A I 
f-STOP I F J l .. lLJ 

MAGNIFICATION [. F J I.c· I 
see note) PAPER PRINTING INDEX I F J I D [ 

6 To change any input and calculate effect on I II I 
remaining variables go to step 4. ONE, TWO l I [ J 
OR THREE VALUES MAY BE CHANGED. I J 1_ I 

* Note: K can be stored in register 5 instead I I r I -
of changing the program. I I [ I 

I J l __ .1 
I J I. I 
[ J l_ . I 
r- -J [ 

.. j 
[ - J [··--1 
[ II J [ .. 1 r- I 
I J L. I 
I Il I 
I II I 
I II J 
I Il I 
I I [ .... I 
[ [ [ [ 

I I r I 
Note: PT is usually an Input but may be I I [ I 

computed for other nurnol'lPI'l I " I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

eel tLBLE .~ . jr- es? tLBLD .-, ~ 14 Store PI ':'J " ... .' LJ 

feZ 3 6J €ISS 5T04 35 B4 
683 1 al 859 RTN 2~ (or calculate for 
f-84 -62 This factor must be ft6ft tLBLci ..... 16 14 special purpose . Ll 

e~5 2 ft2 determined by user, 8 ~. RCL5 36 85 e.g. , unknown PI) OJ 
896 5 85 see page 1 31. 25 862 RCLl 36 81 
ee? ST05 35 85 is sample only 063 ...... 4 - -,:.-t 

B~8 RTN 24 864 RCLJ 36 83 
899 tLBLR 21 11 &65 RCL2 36 02 
818 STU! 35 81 Store or calculate 366 x -.J: 
011 RTN 24 time 067 £NT-t '"" -':'j 

812 tLBLG. 21 16 11 868 )( -35 
elf7 . ~. ReL5 36 85 069 x -35 
&14 RCLJ 36 8J e7e 5T04 ~C" 

.j~, 84 
815 RCL2 36 B2 871 RTN 24 
&16 )~. -35 ---
817 £NH -21 
618 x -35 
Brg RCL: 36 85 
82e x -35 
ft21 RCL4 36 84 
822 -24 
823 STOl 35 81 
e24 RTN 24 080 

025 tLBLE 21 12 Store Calc. 026 5T02 35 8~ or 
L 

f-stop 0"" RTN ...... 
Li .:."t 

828 fLBa 21 16 r' L 

829 RCLl 36 01 
83ft RCL5 36 85 
eJt - -24 
832 RCL4 36 84 
tJ3J A -35 
tJ34 RCLJ 36 83 090 
1335 £Nff -21 
836 x -35 
133? - -24 
838 (X 54 
039 5T02 35 e2 
04B RTN 24 
041 fLBLC 21 13 

Store Calc. 042 5T03 35 8:3 or 
M 843 RTN 24 

e44 tLeLt 21 16 13 100 
€!45 RCLl 36 81 
846 RCL5 36 85 
847 -24 
B48 RCL4 36 B4 
849 );. -35 
858 RCL2 36 8L SET STATUS 
1151 £HIt -21 

FLAGS TRIG DISP 652 x -35 
ON OFF 

853 - -24 0 0 50 DEG ~ FIX iii 
854 IX 54 110 1 0 ~ GRAD 0 SCI 0 
055 ST03 35 BJ 2 0 ~ RAD 0 ENG 0 
856 RTN 24 3 0 IX! n_2_ 

REGISTERS 
0 1 seconds 2 

3 4 5 6 7 8 9 
f-stop magn PI k 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie D E 11 



10 

Program Deseripfion I 
Program Title (97 - C-OLO~ 

Contributor's Name C PJ fl. 't£N oc.1-( feEl tJ S,,-£ IN 

'3~3'1 e"DWUL bR'J # b'-l ~8 
Fg £ (V) Orvl State Cit Zip Code q .tt S- 3 'l! .. ~ 

Address 

City 

Program Description, Equations, Variables Tf( ( S PR....o 6-R..A fV) COM PqTES VAR.,I} 661 s 
IN fRJtJnN6- mOST C()LoR.. MIf/£R...1 p)LS.I £. KTItLOLo~ I!-.c.~~~~ 
£ ~TF)C-ffR-OM£ f..c- f,Nb ff)NAL-~R.£ Fol<. £xIY'-1ILE. 
MAvN IF lcJrrloN I7N /::> LfN5 - To - f Af€.l< bIST"Nc.L. f I}CfokSJ 

~l LTER- Pf}C.1I( c.t(AtJerfS AND LENS f}P£R7ltl(£ Cff /}/I)6.£S 

AR-£ o L('rftlT. f2..£.c..(f R-OC-(T1 c.oRJ<£.CT(ON (5 I}~f LI£b.J,.!tt£N 
P'<lfJTINfr TIME IS C.HAN("ETJ. V F}~uE s AR-£ P /Co..} G-cTEb ~7 

CtlQv£ F,-,rINCr '/<.oLlT/N£5 ANt> Hr,Ut 8£fN Ct(£CK.~ . 
AG-P)IN~T Kobl)/(,'5 "c...OL~R. DfJrA&-lIlb£." 
~ XfoSc,Rf. ... f-P,c-roR.. Lot.s- .= f"/srop Cf(f}N6-£ !LO&-tj q =- ~otr IJ) 

~ 1-0& ,,'- L-otr e; 
~ - , . 

THE £tJL-A,R.f:r£R. UNS 15 CoNSlb£.I<£t;:, I} ftJlIV,/ t-16:t!T. 
.S ot.{R..c£lVlf£R...E L-l4-f(r INC-RV,~E.5 /tND D£CJt£/jS.€5 

. IN\) £V?.5£L '/ tv/iff rt(£ S&.Lff)~£ of 'If£. DISTIJNC.£ .. 
(AN APP/C.O'j,lfYlATt R-£C.l P fCpC/TI' Ff}C.TofC FoR.. bLI]<:-.i5. 
fTf\)~ Wfirr£ WOULb f:,£; F'ltcroR. /, 1t:J2 x .. .17 ~ - ) .... 
ALSo 5E£ "P£r£R..SoN'S Pf(C1ToG-I<..P)~JflC,,, Jl{'1JL (q7~ .. r.1. 

Operating Limits and Warnings 'I ~ M ~ c F II ttLr V 411.( l.,S Q f f I 'I to K od4. It::. 
Cc: q""J c.p Ftf itLf s a Vld LM.4,/ va.1'7 sf (!j ""'1f'1 '( q~e>f'd'''''<JJ 
+0 dlfF(L(Yl"", 11Y14vtL(FqcTl!l'tL ts .. For tYlt!L,rolc f,ll'~rs SfLt?-

Pr,~t'''2j ColD.! SI,dt2....s" Kod4K" 1~7S- f, 11, i<.ec'fFOC1 -;'( ,.5 
dfffO"-IW\Q+a.. w11t, c l loa c {"rol-+1fL QV\d [.,..JtJ( rfL~LlII'~ . 

TQ.S;(vtj" Ac..c...L{racy oIe<: rl..4sQ.. ~ ~vfl.r ~t-I'e-tfl. !llM,1s .. 
!lVl5W4I'5 C+r"rl{.)q~ ('t>uV/dQ...,) +0 l/lfLqff25/ Yto S<Lc.o~ .. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

_ --- _ ---- -.-- -~-- ---- ------- ----<--- I ! 
, , 

.... - _-,0.- __ - _--- .r.-.-..-..--4---------~---.: j : 

I : 
, - -- ~------.-~-. --- -< --- ---- - • -- -- ----~---~ 

_~ ~ ___ J _ ~ __ .L_ LJ 

Soluiion(s) G:) 10[f/b][~][fJJ /0 [f/a]£AJ. 2~Lf~J[AJ:-~¥" 
20 [~/~J[eJ Z-O[F/c.][e,] s[fIc.][e;][R./S] 1.1R __ _ 
5[£A)T£R~] ~ [e] 2.78 [R/S] 3_2, CCb..,~,..,«-4> __ _ 

_ _ __ f()..~t-(Y("' 2.0 [c J __ 2 S- StlLD",d s __ 

=H3IfJ[~&1J[~f":~5--1-3 [cT~-.~~~~-;;:,as --

Reference(s) _ K()~4kc.d.-trr /:)414 j£lltYfl.. ,,1'17,( t.d~ ___ L3_2 -'-(1 _ 
_ CTl,e. K(?~ak "cc- ~v...,tuta..r" IS 1"l,fL basIs (J P 'J-L.,fL __ _ ~ ______ _ 
__ fr()~rtJW)) _________ _ 
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STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

OPTloAJAL..: (,v,) d~V)sI1"" of Ptff4.l',s e..q ~ Q[J [QJ 
~ 11/'\ C-P Fllt(J...{' p4ck.' 40 M [O[Lj .. 28 , 

~ r--_l 
/.. IL oa;> S (()fL5 / (}vzd 2.. c=J[ -] 

?. d.lV1S,+,fLS CiS) of or,q"",ql t-, Ita./' P4ci( b .. n,., tAl [----1 ~ is, 
C'VJdlvlliu411..., "r 0.. roL.( p a...d ) 

, l-- J l __ J 
3. dfl..'-1s,t, <L 5 e;J'F VJf2..~ ft7tfLr i>4.ck "5 .'1V) [-B_J L_~ ~ E~ 
'1 f.xt>osuf'(L Fa.d-crr FI1'1"' F, Ittt.r ::"f-;,4",,~a... lR{3l L_J F4e-tDr 
$", CIJ.4i [lfl[B] Ferf"' v,tlJ-J C41c.~/tftlb~S 0" [A -] r--~_-l 0.00 

c;." c-~(J...,4ta... .0...,<2.. fd far tP VII " QrJ~ b LEi~ L __ J 
oJ / lKlSl [----.J F4 cTtrI' 

Sl/dtr4cT 1> Lir] L~ 
IR/~J C..--=:J F4 c-terr 

7. c. ha VI 40 -1-" d I {·Fo.-r<lh t () ICJO..I't '-l /'~ l I r--~ 
CL, -J opll."" I fl..vt 5 V h,Y} stt?~ [Cf{ 5] r-6 U

] fa.c.ierr 
10, '5'+0.0 d.orJY) in.1) It ' lDj [=--1 FClc.-t.trl' 
c. Facfer/- C.o~ Pu1'O-.d ( t!:rl' -flVV)o.J c] r.'::_=-J 

C-o £¥T ~L(fa- F-/?/~ .fl c- £"1(:) VI q e... - L_c> l c=:J p/s. -rbr-, I \l C~CJ 
3, or,4/Vlt'l I Wla ~"" II c.a1,oi/J n .. Y) L~~~J 

V)t-~ lIYJi1 q vII hcA+ I OV) 't LIJ c=J Fac7ri' 
~, or OI'141V1tJ/\J /e."1.5 -to P4 Ptl.# rJts-rtlvrdL. ''''-: Cs n.n C/l' . li'.NiJ~ 
~~ '-l/flfllS +0 ,ptJ.AG../' I r?ts74 ...... c.fL " • [EJ L~n] faQg-Y , , [--] c=J 

10, ICoVVlh'V1aT,OV\ oP PtJ,c+trl'<. LJL_J 
t Irs t- Fact trY' C t7VV' ;. L.( f (ui A @J b f. ~r F/fL C:J L::.:J 
5~co~ F~cftrJ c-; """ I> vf ~ oJ " " " II ~ r8.IS] [. J ct~h.f."~ A.:: ,r 

I [-- 1 L....::J 
/1. tl F1 or Co~.lJut,vt Cl., tln'/ of () bov(L [---] C--.J 

F(Jcttr{' 5 ~I LOIA'1 t/V1 ~ 7z b l/1 S L=.J [ -I 
'!.'lo"u+ i>f"rLv, f) U ~ f1~ r-r.) V),h 

[ --] [--- --] 
----- ---, r 

17a...COl-1.is Lrl [--~ -r~ 
It. F/s-to./) Cl".,OvyQ.Jl (' ~ 4..t.1I (' Q. rJ If +,*,L [~C-~ 

('e~tQ 1,,\ s co~t;ta...,+ of1a-r CoW1i>vTl t.f+ I __ --.J [---~-] 
QV1'1 facfM'S br Cdl41 UIV1t:1"tI" V1 ~ J fliJ [~ Frs ~~~ 

/ [ --·l r-----:=J 
---------- ---

L_:] [~ 
I ] [---] 
r- - ll---~ 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 

X " 5iO C 33 ,'. 

STo q ~3 oq 
IP L6L E 31 ZS- 15 060 

1 1)1 

I~ xl. 'I 35 .>1 
I (!)I 

010 -+- I'D I 

X. 7' I ,-fo S 22- 0,5 
(,-10 0 2.~ 00 070 

La L , 131 2 5 0' 

...., .:.. g j a, riq",d2.. 
(...1"1) 5 22... 0.5 

020 ~- L6L A I';, 25 1/ 

6-70 0 22.. 00 

.~ LeL 0 31 2S" OC 060 (;) 00 

b5P I 2~ 01 

090 

S,t) +-(i)~~ C#' 2-"1 
RU..ri ) ~ '1 '2. '1 

q 0'1 
040 ~C.L A 3'1 II 

- S-I 

+ fa 
100 

r l-&L 0 31 '2-5 I' 
n ~ '1 3 l35 71 o~ 

f.<Gl- D 3'( /"1 
t Lt:J(, ~,5 

050 

I t:' L 0 (,- ?;, I S'=! 
- 81 

IF 1..-0& 31 S'l 

110 7 ell ftlta.rs 
~ $ ~ PtJ'-'N rro{1k -t,~ 

"il:. 1 2 3 4 5 6 7 8 9 LlrIcorr. 
_ 0 +1Wl')~ 
~---k----~--~~--~---t~--~--~~--~---;~~~ 50 51 52 53 54 55 56 57 58 59 

REGISTERS 

, 



14 67 Pro~ram I~ls.ln~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

Ih yx 3r I .. ~ 

- ~-:; 170 

£) ~fJ 
.3 63 
I t. , 

X ~ 

I~ R..TN '7,.~ -: 
120 ~ L&L C. 132. 25 I':: 

~ • go: 
MQlf!;Tq () O() 

0 Of) F, 
{Q Dt. Ja~dl 180 

)( 71 , ~3 I,VVU\r 
tJ niJ fr,,[~di 0'-'1 

'1 t:J'I 
+- ~I 

130 Ih R:rN 31" 2.:J 
~ LI3L 0 13~ 2~ JLj 
f-' · ~3 

0 00 C1. Cl v, 0 tJ~ 190 

~ 03 ,f#.r 
)( 71 tiQY1S/f, 
• g~ 

0 00 I.WLQr 

S t:JS' f rt?! (LC.7Io.,.., 
140 -t- til 

h RTN ~.<" :2.2-

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A~ -b, B~ -[)", C TIME:r. ,£ N(.W M DL~~~Ct1(' 1~'2~(,Mrv,.~f 0 FLAGS TRIG DISP 
a 

b '1~ D c/W\~ b dc..~t> el,..,p:t:. 1 ON OFF 
IAi£w~~b+F o 0 M DEG I2C FIX 18' 

o U 5 t..cJ 1:If~~~ 2~i.C.~dlllE 3 Fj'S;-()f 41- E 2 1 o ~ GRAD 0 SCI 0 

5Ctt'Lr~i 6 7 8 9 
3 , '" p I.(T 

2 o ~ RAD 0 EN'h,.0 
3 0 ~ 

n __ 



Program Deseripfion I 
fI Program Title COLOR PRINTING-FACTO~S; NEW PAPER 

Contributor's Name Hewlett-Packard, Corvallis Division 

1000 N. E. Circle Blvd. Address 

City Corva_llis State OR ___ ~Zip Code 97330 

Program Description, Equations, Variables 

New Printing-Pack 

New EX~9sure Time 

(New Box C Factors) - (Old Box C Factors) 

+ (Old Printing~Pack) 

(Old Exposure Time) (New Box Speed) 
(Old Boo£ Speed) 

New Exposure Value [(New Exposure Time) - (Old Exp. Time) J (Old E~~-:~ime) 
100 + (-working f /number) ---------- ---=-~~-

- ------------------------

-- -------- - --------------------~~~-

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

15 
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Sketch(es) 

Sample Problem(s) You are printing color prints with a filter pack of 35y + 20M with 

a working f/number of fi5.6 and a 35-second exposure time when you run out of 

paper. The printing factors of the old box are: 

OOy + 10 M + 25C, Speed = 105. The printing factors of the new box are: 20y + OOM 

+ 05C, speed = 85. 

1) What is your new printing pack? 

2) What is your new exposure time? 

3) If you leave your exposure time constant, what will your new f/number be? 

Solution(s) 1) 20[+ J 0[+ J 5[A] / O[t] 10[+] 25[BJ / 35 [t] 20 [+] O[C] -+ 

-+ New Printing pack = 75y + 30M 

2) 35[+ J 105[+] 85[0] = 28.33 seconds 

3) 5.6[E] = 7.93 ~ e/8 

Reference(s) THIS PROGRAM IS A TRANSLATION OF THE HP-65 USERS LIBRARY PROGRAM 

U01410A SUBMITTED BY STUART A. RIGG. 



STEP 

1 

2 

3 

4 

5 

6 

PRINTING FACTORS(CP) - NEW PAPER 

Old Print 
New Box Old Box Pack Exp. Date Exp. Value 

INSTRUCTIONS 
INPUT KEYS 

DATA/UNITS 

Enter Program CJ[~ 
c=J[ I 

New Box Printing Factors: ~l I 
Yellow CP Value LLJL~ 
Magenta CP Value [ tl [--J 
Cyan CP Valu~ L Al [---I 

[-- II I 
Old Box Printing Factors: [ II I 

Yellow CP Value [ t I [ I 
Magenta CP [ t I[ I 
Cyan CP [- Bl [ j 

I I r I 
Old Printing Pack: 1 __ 1 [ I 

Yellow CP Value I t II I 
M::u'",nt-::I CP [ t II I 
Cyan CP I C II I 

IRIS j [ --I 
IRIS II - __ J 
[ - -IL - -I 

New Exposure Time: I II I 
Old Exposure Seconds I t I [ I 
Old Box Speed I t I [ 1 
New Box Speed I I) II I 

I I [ I 
New Exposure Value: [ II I 

Working F/Number 1_ E I [ 1 
[ II I 
[ j I I 

For a new case, go to step 2. I II I 
I I [ I 
[ II I 
[ j I _I 
[ If _.1 

[ I [ l 
I II -] 

I II I 
I I [ I 
[ j [ j 

I IL J 

17 

OUTPUT 
DATA/UNITS 

0.00 

0.00 

yeLLow 
new pack 

magenttt new pac 
c!..i:J.U' 

new pack 

~~w ex~~~. secon s 

F-1~umber 
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STEP 

0 

so 

A 

KEY ENTRY 

(1ul :' . .i...t,_r. 

€Ie2 i.,.o ... r .. ~ 
Be3 .-. 'T' •. -: 

~ii.J·'::· 

Oi34 T ..... 

BB5 STC~: 

OB6 R; 
Bfi7 c,;·-·,; 

""'4.,,, 
B68 ,-.: " 

~_"i 

809 ;"'T;'; 
8Hi .iLKB 
€Ill ~I - ..;~ 

€I12 R~ 

612 ~T --
tl14 r,'t 

815 ~. -. 
€Ii6 i..-""' .... 
617 RTf{ 
818 tLBLC 
819 eHS 
620 R~ 
821 eNS: 
822 R~ 
823 CtiS 
824 fi! 

" 
8"'~ i:..J R-t· 
826 GSBB 
827 ..... -.f ..... 

I'("'L.~. 

82& RC;"~ 

829 X~ , ; 

83B X;',' 
831 RCU 
832 ;.;;;. 't~' 
833 , ...... , .. , 

, ... ~ i 

834 Eun 

KEY CODE 

........ 
:;;-::: 
~r- ,";'7 
",,·W ~ .... 

- ":"" 
~o 

7!:' .-:,.. 
'I •• .' ..... t.,: ... 

~. 
... .'. 
24 

..... i" 
.:. .... .:. 

35-45 JJ 
- 7" 

.... ~ :It:: :~.-, 

,;''''';-1' .... ' ".:. 
_7<! 

.'0 

35-';5 61 
r, 

.~ ·f 
_ .. 

.,:" f ~ '7 ............. 

f:.-_7~ 
.. v ...... 
of·- -. of 
lO-';;~ 

23 12 
36 J3 
JS 82 
fC_7" 
"'V wi 

. .,f 
-'t~ 

36 ~1 
1£-34 

-41 

97 l)rC)~r8m 1~ls.ln~ I 
COMMENTS 

New Box Color 
Correction Storage 

Old Box Color 
Correction 
Factors; initial 
computations. 

STEP 

I 

070 

KEY 

857 
858 
859 
B66 
861 
862 
863 
864 
865 
866 
867 
868 

ENTRY 

RCi..c; 

fEX 
.:. 

-
RCLS 

x 
-." , ..... 
l.h~ 

T 

PRTX 
RiN 
f,.····s 

KEY CODE . 
36 ~~ 

-4~ 

-~,,:: 

62 
-24 

.)0 aE 
~r:-

-~"" 

-~.: 

eo-
-~: 

• .~ 
2'; 
".. 
",,'J, 

Old Color-Printing~ ____ ~ ________ ~ ________ ~ 
Pack + Secondary 
Computations; 

Elimination of 
neutral density. 

080 

Final Printing 090 

835 n~T: -21 Pack 
836 
837 
838 
839 
84ti 
641 
842 
843 
844 
845 
€I46 
B47 
848 
649 
BStJ 
8Si 
85.2 
BS3 
854 
8S5 
056 

'"""'c'c' ~~4J"; 

RCL~ 
PRTi; 

R.·; 
RCL2 
PE:'; 

R/S 
~CL3 
f"Ri'\ 

RTU 
_LEW 

i-. .. , 

' . .''''''' 
(, .. f 

ST05 
..... 

ST07 
FRTX 

RTN 
:f.:LBLE 
RCU 

"7'~ of" ~w J..;.. 

, .' ... 
eo' .,. 

r. 
.n 

30 i33 
-1~ 

2'; 
.-.': .,., 
~~ ,j,'T 

.~ ., 
"To 

-24 
-.;: 

35 6E 
..,r 

-.j~ . 

_1.·4 ... 
2-4 

.:,,, ., r: 
';"J. .L •. 

36 a7 

2 
Yellow Magenta 

S1 S2 

New Exposure 
Time Seconds 

New Exposure 
Value F/Number 

100 

110 

REGISTERS 
3 4 5 

Cyan 
S3 S4 S5 

Ie D 

COMMENTS 

-



Program Deseripfion I 
Program Title SUBTRACTIVE COLOR-PRINTING FILTERS; DENSITY CORRECTION 

Contributor's Name Hewlett-Packard, Corvallis Division 

Address 1000 N. E. C irc Ie Blvd. 

City Corvallis State OR Zip Code 97330 

Program Description, Equations, Variables Program compares given values with the pre­

programmed values to provide running sum of X-number corrections. Given the 

working f-Number (in step 2), program will provide running working f number 

Operating Limits and Warnings Value of filters must be < + 50 CP or cc. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT liMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

19 
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Sketch(es) 

(Filters: 2S', S,' 10,' 20,' 30,' 40,' 50 CP) + Standard Values Sample Problem(s) 

1) Your initial printing-pack is lSy + 20M. You find you must add 3Sy + 10M to 

correct the color-balance of your print. By how many f/numbers will your 

exposure change? 

2) You change a printing-pack from 90M + 40C to 5M + 50C; if your initial 

F-number is S.6, what is your final f/number? 

3) Changing your last CP Pack (SM + SOC) to Sy + 3SC will give what f/number? 

4) Your printing-pack is 2Sy + 40C; changing your pack to lOy + SC will require 

what adjustment in exposure? 

Solution(s) 1) [E]lO[A] S[A] 20[B] -+ -0.67 f/stops (increase in exposure) 
(decrease in f-number) 

Reference (s) 

2) [E]S.6 [STO] [7] SO [CHS] [B] 30[CHS][B] S[CHS][B] 10[C] -+ f/6.93 
(new f/number) 

3) S [CHS] [B] SeA] 10[CHS][C] S[CHS][C] -+ f/7.93 (new f/number) 

4) [E]lO[CHS][A] S[CHS][A] 30[CHS][C] S[CHS][C] -+Increase of 1.33 F/stops 

(Decrease in exposure) 

THIS PROGRAM IS A MODIFICATION OF THE USERS' LIBRARY PROGRAM # 014l2A 

SUBMITTED BY STUART A. RIGG. 
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SUBTRACTIVE CP FILTER DENSITY 

Yellow Magenta Cyan FNIT 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 ENTER PROGRAM r=J1~ 
2 TO INITIALIZE FOR NEW CASE u=J[ I 
3 FOR RUNNING - WORKING F-NUMBER Flit l...L.ll~ [-STO] I 7 I 

*OPTIONAL c=J C=--J 
4 YELLOW FILTERS +vAtu~~ [A - I [-~-J F-VALUE 

r ) l 
--

J 
OR/AND r ) I j 

[ ) [ I 
4 MAGENTA FILTERS 

+J:.L ..... J.l:.n 

_ VALUES I B ) r- I F-VALUE 
[ I [ I 

OR/AND I I [ I 
[ I r I 

CYAN FILTERS +~itfi~~ 1~_lr I F-VALUE 

I II J 
I II I 
I II I 

* POSITIVE VALUES DENOTE: INCREASE IN F- I ) r I 
NUMBER AND :. DECREASE IN EXPOSURE I II I 

[ I [ I 
I " I 
[ II I 
I II I 
I II I 
I II I 
I J I I 
I ) I I 
I II I 
I II I 
I II I 
I I [ I 
I II I 
[ II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
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o 

so 

A 

STEP KEY ENTRY 

8~1 *LBLri 
8B2 e 
883 x.> ,,,,~, 

8B4 SFi. 
BB5 R,j. 
8B6 HES 
887 
888 11 
889 Xj 'j'';. 

818 Hoe 
flli RJ. 
812 4 
81;;' 
814 
815 
816 
817 
818 
819 
828 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
848 
841 
842 
843 
844 
845 
846 
847 
848 
849 
858 
851 
852 
853 
854 
855 
856 

GTGI 
R,j. 

c: 
" 
1 

bT02 
[; 

SF2 
RJ 

HES 

V',· •..• ~ 
i\/; :' 

bToe 
IU 

2 
1 

t.'''' '.Jr, 
t"'../ J:' 

bIOi 
R.i-

5 
1 

X) ),I'f' 

GTG2 

*LBi..t: 
o 

XH~ 

SF2 
I\J. 

HBS 
2 , .. 

Xl';'? 
GTeI 

1\. 
4 
1 

S1 

KEY CODE 

oe 
16-34 

-31 
16 21 

Jt 
or 

16-34 
22 BO 

_71 "'. 

22 01 
-31 

135 
el 

~6-34 

22 i!i2 
00 
.-, ... 

-'::'''l 

21 12 
ee 

1£ 21 02 

85 
16-J~ 
2.2. oe 

." 
-~.i 

02 
01 

;6-34 
2Z 81 

05 
81 

16-34 
22 82 

-"'\.4 
-':"1 

.~ 1 of '7 
...... .lw 

oe 
16-34 

16 21 02 
-31 

l6 31 
02 
'" tH 

16-:34 
22 01 

-31 
134 

2 

S2 

COMMENTS 

Computat!.on of 
yellow---fUter 
factors 

If factor is neg, 
set flag 2 

Value to large: 
display error. 

Compute magenta­
filter factors. 

If value is neg, 
set flag 2. 

Value too large; 
display error. 

STEP KEY 

857 
858 
8SS 
860 
861 
8'-'-b': 

863 
864 
865 
866 
867 
868 
869 
87B 
87i 
8"'" iC. 
8--{,j 

874 
875 
876 
e--(( 

878 
879 
880 
881 
882 
BS3 
884 
885 
886 
887 
888 
889 

ENTRY 
'.,"'. ",,-. n,'" i ~. 

GTe2 
H 

c: 
.; , 
l 

X;:·'l? 
bTD3 

0 

*LBL6 
RCL7 
HN 

*LBLE 
CLRG 

RTI-i 
*LBi..l 

1 
GTOD 

*LBU 
.: 

HOL 
*LBLJ 

3 
*LBLfi 
ENH 

3 

F2? 
CHS 
CF2. 

ST-7 
ReL7 
I\ .. · .. S 

KEY CODE 

16-;;'4 
22 82 

-, 
-,jj. 

i35 
01 

16-34 
22 0" ''; 

/w 
-24 

21 8fj 

3£ 07 
.-•• 4 
'::''1 

21 ,c: 
lw 

-i'- 1:"""':' 
lb-.;,;· 

24 
~j. e1 

01 
'i--, of .~ 

~a: l't 
· ... ,i O~' .:,,, 

:"::'1 tJ.:. 

22 14 
.:. ... 03 

33 
':: i 14 "'. ....... 

-':'.6. 
:"::""':' 
tJoj 

-24 
16 ,-~, 02 

-22 
of ,.- 22 02 .. 0 

;;'5-45 07 
36 ,":: .... 

Oi 

51 

Compute cyan-filte~L10~0~~---------+---------; 
factors. 

If value is neg, 
set flag 2. 

COMMENTS 

Value too large; 
display error. 

Finish 
computations. 

Was entered value 
neg? 
Yes ~ CRS 
No ~ Continue 
r. Factor to R-7 

Read r. 

SET STATUS 

FLAGS TRIG OISP 
ON OFF 

0 0 ~ DEG !Xl FIX I2D 
110 1 0 txJ GRAD 0 SCI 0 

2 0 Q{J RAD 0 ENG 0 
3 o uti n_2_ 

REGISTERS 
3 4 5 6 7 

r. F /II 
8 9 

S3 S4 S5 S6 S7 S8 S9 

Ie 0 E I I 



Program Title 

Contributor's Name 

Address 

City 

Program Deserip'ion I 
TRI-COLOR PRINT EXPOSURE (PHOTO) 

Hewlett-Packard, Corvallis Division 

1000 N. E. Circle Blve. 

Corvallis State OR 

23 

Program Description, Equations, Variables Red, green, and blue_e_xj>_()sure times, in s~~c;md~ __ _ 

used to produce a color test print by the tri-color additive exposure~ys~~J!l ~re __ _ 

stored in HP6 7 /97. If test print is off-color or too dark, or too light, th~ _____ _ 

desired correction is inserted and new exposure times~a.lcul_~ted to bring~e~_p~int 

into color balance and proper density. This program balances a color whe~l_ in __ t~~ __ _ 

same manner as an automobile wheel b:r adding and subtracting weight:~pl_aced_J?_O_~ 

around the circumference to pull center of balance into the hub. Sine curve is 

used to place the red, green, and blue weignts on the wheel and exp_osur_~fact~'I'~ __ _ 

are calculated logarithmically. LBLA will shift color without changing print 

density since weight added to one side is subtracted from the other. 

print densit:r is corrected with LBL B. 

Overall 

Operating Limits and Warnings No correction is made for extremely short (under_ lQseco~,cls) 

or long (more than 60 seconds) exposure recip!ocity. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(e5) 

Sample Problem(s) A trial print is made by exposing the color print paper fll through 

the red, green, and blue filters for 25 sees. each. After processing and drying 

the print and inspecting it in white light, it is determined to be 7 1/2 units too 

red-yellow and 1/2 stop too light. If badly off color, it may require two 

attempts to zero in. Bear in mind that if too dark and test print is not ad badly 

off color as it appears and vice-versa, add an extra 10 units of color compensa­

tion for each 1/3 to 1/2 stops of under exposure and vice-versa. 

Solution(5) 25 [ENTt] [ENTt] [C] which was the red, green, and blue test print 
exposure times. 

8 [ENTt] for red-yellow sector 

17.5 [CHS] for 7 1/2 units too much and 1/2 stop too light. 

[A] -+ 

For density correction: 

.5 (for half stop darker) [BJ -+ 

Reference (5) CAMERA 35 JAN/FEB, 1972 ISSUE 

A NEW LOOK AT ADDITIVE FILTRATION PRINTING TRY TRI-COLOR BY JOHN J. SCOTT. 

THIS PROGRAM IS A MODIFICATION OF THE USERS' LIBRARY PROGRAM #01620A 

SUBMITTED BY JOHN J. SCOTT. 

., , 



TRI-COLOR PRINT EXPOSURE 

COLOR DENSITY STORE PRINT 

STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 

1 ENTER PROGRAM 
2 STORE TEST PRINT RED TIME IN Rl SECONDS 

3 STORE TEST PRINT GREEN TIME IN R2 SECONDS 

4 STORE TEST PRINT BLUE TIME IN R3 SECONDS 

5 ENTER COLOR SECTOR NUMBER OF COLOR TO BE 

CHANGED FROM WHEEL PAGE 2 1 THRU 12 

6 INSERT UNITS OF DESIRED COLOR CHANGE (SAME 
UNITS AS COMMON SUBTRACTIVE FILTERS 10 OR 20 

OR 30, ETC.). IF COLOR IN PRINT IS TO BE 
INCREASED, USE POSITIVE VALUE. IF COLOR IN 

THIS SECTOR IS TO BE DECREASED CHS TO 
NEGATIVE. ACTUALLY COLOR WILL BE AFFECTED 

ALL AROUND THE WHEEL. IT IS THE PRE-

DOMINANT SECTOR WE DEAL WITH. COMPUTE 
COLOR-CORRECTED TIMES TO BE USED FOR NEXT 
PRINT. CO g~ Ltik~t;E 

7 IF LIGHTER OR DARKER PRINT IS DESIRED, WITH-
OUT CHANGING LENS SETTING, INSERT SHIFT IN f 

STOPS (INCLUDING FRACTIONAL VALUES) POSITIVE 

FOR DARKER AND NEG. FOR LIGHTER. TIMES 

STORED IN Rl, R2, AND R3 WILL BE COMPUTED 
AND RE-STORED. 

EXAMPLE: INSERT - .25 
FOR 1/4 f STOP CHANGE TO A 
LIGHTER PRINT. 

8 TO RECALL TIMES FOR NEXT PRINT AND PRINT ON 
97 OR DISPLAY ON 67. 

KEYS 

CJc=1 
OOERl [N I 
f&i:iIit I _N I 
cc=J CLJ 
ENTERt[-~ 
[ t I l I 
[ I [ I 
[ I [ I 
[ I [ I 
I I [ I 
I I [ I 
r II I 
[-~[ [ I 
I I [ I 
I II I 
[A II I 
I II I 
[ II I 
[ II I 
[ II I 
I II I 
I II I 
[ II I 
I II I 
[ B II I 
[ II I 
[ II I 
I II I 
I D II I 
I II I 
I II I 
I I [ I 
I II I 
[ II I 
I II I 
I II I 
I II I 
I II I 
I II I 

25 

OUTPUT 
DATA/UNITS 

RED SECS 
GREEN 

BLUE 

~¥~~~:> LN 

0.0 
RED 
~1iliEN 
~~; :JNIIS 

~~~8NDS 

!ANSWERS IN 

STACK 

0.0 

~ONDS 
GREEN 
BLUE 

0.0 
RED 

GREEN 

BLUE 

T 

Z 

Y 

X 

T 

Y 

X 

T 

Z 

Y 

X 



26 971)r('~r8m I~is.in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

------~--------------_r--~~~~~~~~------~------_, 

o 

so 

A 

BtU 
862 
Btl:; 
8ti4 
8B5 
Bti6 
Bel" 
BflS 
B6S 
6iti 
(Iii 
Bi2 
f!lJ 
ti14 
fl15 
816 
B17 
818 
8i9 
826 

., 
:..' 

_. 
~, 

( .. ~ j 

~. 

STO:: 
SIN 

,--T· .. ·J 

~j.".J. 

RCL5 

2 
821 e 
8?;' T 

823 SiN 
824 RCL4 
625 .-, 
826 1(V 
tli7 
828 
629 
83ti 
831 
832 
833 
834 
835 
836 
83'j 
838 

RCL5 
2 

+ 
SIN 

RCL4 

ltix 

STx:; 
DSFl 

839 brOD 
84ti tLBLB 
B41 
842 
643 
B44 
845 fi 
846 X;'; 
847 ,(, 
848 ENIl 
849 ENTl 
656 ENH 
851 STxl 
852 RJ· 
953 STx2 
854 1\';' 
955 STx3 
956 tLBLD 

S1 

-.. ' ~ ~ 

..:. ..... .;. 

_ 7r' 
..... "'" 

..,C'" .~., 

~ .... , ~j" 
-41 

-,r 
-,;, .... ~ 

7t:" :,C'" 
.... ' .... ' ~, ... , 

_ 7=-.......... 
1:: '7'7 
.;.u \Jw 

7t::'_7t: ~i 
v"; .... ·v to'" 

36 J: 

41 
36 D4 

-35 
1£ jJ 

35-35 f2 
36 65 

02 
04 
DO 
C"C" 

- .... ' ... 1 

41 
35 J~ 

16 JJ 
35-3~ OJ 

-63 61 
.:..'::' 14 
21 12 

-62 
(J:? 

31 
-.21 
-'::'J. 

.-. of -.:. ... 

-" 
-~'l 

35"-~5 02 
-J1 

2 

S2 

Calculate new 
color times. 

Color shift factor 

Short deg. on 
color wheel 

Sine plot 

Red exposure 
factor 

Corrected red 
seconds 

Sin curve phase 
shift 

Green exposure 
factor 

Corrected gr. 
seconds 

Sin curve phase 
shift 

Blue exposure 
factor 
Corrected blue 
sees 

Calculate print 
density change 

Exposure factor 

Red seconds 

Green seconds 
Blue seconds 
Print!disp times 

060 

090 

100 

ti57 t1 Jt: 
858 
859 
B68 
861 
B62 
863 
864 
965 
866 
867 
868 
865 
818 

RCLj, 3£ 61 
RCL2 36 D2 
RCi...J 36 133 
FRST 

RTh 
.LKC 

STC;; 
R~· 

5T02 
R ... 

5TG~ 

RHi 
R.S 

16-14 
24 

21 12 
J5 83 

-.j:.i 

35 02 
-31 

FLAGS 
ON OFF 

I-----+----+-i 0 0 Xl 
1 0 Xl 110 

2 0 ~ 
1-----1f------+-1 3 0 Xl 

REGISTERS 
3 4 5 6 7 

S3 S4 S5 S6 S7 

o E 

Store times 

SET STATUS 

8 

TRIG 

DEG Xl 
GRAD 0 
RAD 0 

S8 

9 

S9 

OISP 

FIX btl 
SCI 0 
ENG 0 
n_2_ 
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Program Deseripfion I 
27 

Program Title COLOR PRINT PROCESSING IN DRUM 

Contributor's Name Hewlett-Packard, Corvallis Division 

Address 1000 N. E. Circle Blvd. 

City Corvallis State OR Zip Code ~z:nQ_. __ 

Program Description, Equations, Variables Gives the color print developing time in. a c:I.:rIJl!l._. 
(Unidrum) for any value of presoak water temperature in the drum, and developer 

temperature, from 70 degrees F to 120 degrees F, for Unicolor B, RZ, and AR . 

chemistry. The formula is as follows: 

10glOt = K - .012 Tps - .00643 TD 

Where Tps presoak water temperature in degree~ F. 

TD developer temperature in degrees F. 

K a constant which depends on the Unicolor chemistry bei~g ~sed. 

t = developing time 

The values of K are: 

Chemistry K 

B 1.983 

AR 2.290 
- - - -----------

R2 2.427 

Operating Limits and Warnings Develop by time and temperature using the progratlls if you 

choose, but remember that a different colo!, balance willprobabl}' __ ~~app~!,eI1:~ __ _ 

at each set of temperatures. So, be consistent, keep processing tempera~~~~~ __ __ 

constant, at least during one processing session. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Sample Problem(s) Find the developing time in minutes when using Unicolor Type AR 

chemistry, with 110 degrees F. Presoak water temperature in the Unicolor 

Drum, and SO degrees F. developer temperature. 

t:nter ZLDJ tor Un1color AK 

Solution(s) Chemistry. 

temperature, and press key fA]. 

Key in 110 degrees F. Presoak water 

Key in 80 degrees F. developer temperature, and press key fBJ. 

Press key [C] for the answer = 2.85 minutes developing time. Since developing 

times to the nearest 1/2 minute are usually used, this answer would be 

considered as 3 minutes. 

Reference (s) Unicolor Tech Newsletter #21, July 21, 1975, prepared by Mr. Bob 

Chapman of Unicolor Division Photo Systems, Inc., 7200 Huron River Drive, 

Dexter, Michigan 48130. 

THIS PROGRAM IS A MODIFICATION OF THE USERS' LIBRARY PROGRAM #04587A 

SUBMITTED BY ROBERT W. KOTZEBUE, SR. 



STEP 

1 

2 

3 

4 

; 

t 

COLOR PRINT PROCESSING IN DRUM 
UNICOLOR B CHEM. CARD NO. 1 

~ 
~ Water Tem Dev Temp Dev Temp 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Enter 1 for B chemistry or enter 2 for AR 
vn~!,lJ_':> .In.l. 

chemistry or enter 3 for R2 chemistry CODE 

Key in presoak water temperature in 

degrees F. DDD. 

Key in developer temperature in degrees F. DDD. 

Press key rCl to calculate the developing 
time in minutes. 

29 

KEYS 
OUTPUT 

DATA/UNITS 

CJr~ 
LlLJ L~ 
[H--Il. I 
c=1 C=-J 
[A I r--- I 
[ II I 
[ B I [ I 
[ I [ I 
I II I 
I C II I M.MM 
[ Il I 
I II I 
[ ___ I [ I 

I 

I II I 
I II I 
[ II I 
I II I 
I II I 
[ II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I It I 
I II I 
I II I 
I II I 
I " I 
I It I 
I II I 
I I [ I 
I II I 
I II I 
I II I 
I I [ I 
I " I 
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STEP 

o 

so 

A 

KEY ENTRY 

1361 
6llL 
BB3 
664 
~65 

666 
e6i 
6tl.; 
BOS 
6W 
8ll 

.,,\,' i: 

GT~:~ 

F~ 

GTeG 
F. ~. 

,:;--;Jh 

t31':: .;.:"EL6 
813 [; 
814 
6;5 '·i...3LC 
616 
6~;-' 

!31S 
619 
628 
621 
8ZL 
623 
624 
825 
626 

ReLR 
c· 

,-,.,...- .,. 
~I' U.;. 

2 

B2i STC1 
828 RTX 
€i29 .LBLE 
fl36 
631 
832 
(i.E 
634 

e 
C 

fl35 ,:; 
636 
837 5TJ2 
83S nli 
839 :fLBL? 
B4tl 
641 
642 
64'; 
844 
845 
B415 
Bot? 
B4B 
B49 
85ti 
851 

ENT; 

ti52 .i..EL.S 
053 2 
B54 
855 
856 

KEY CODE 

.' .. ,-I 

'-.& .. -r 

':.- ....... • c:.-..,:.,. 

22 JC 
_7~ ... ' .. 

~.:. L;l· 

_7" 

.-. ,. 
.;:., 

~~ [il; 

BC 

.-, ~ 

_: •• of ... : 
.:. ..... .:.: 

Of 

"'1:' ,-,,; 
.j"J ~ .• 

''':''',<f 
~.,. 

.:.: .. 12 

_7~ ..... "-, 

24 
21 C? 

31 
-0':: 

e~' 
08 

-21 
Jc: 01 

.< r­
-'t~, 

35 02 

1£ 33 

_ ... c.'i..' 

C2 
-0': 

62 
OS 

91 IJr()~r8m I~is.in~ I 
COMMENTS STEP KEY ENTRY 

Enter chemistry 
code 

Error 

Developing time 

Presoak temp. 

Developer temp 

B Chern 

AR Chern 

. 

080 

090 

100 

110 

REGISTERS 

851 
85& 
653 
666 
861 
fi62 
fl6] 

ENTt 
RCi..; 

~. ,-., .-. 
tr..\...~..:. 

Jt:O' 

~ Tii 
ll64 .LK.9 
8155 .::. 
866 
66;'" 4 
66& 
fi6S 
tii6 
6;'"1 
672 
673 
fl74 
675 
676 
tiff 

-I 
ENT: 
R[:L~ 

f.L.L 

4 1.t'!esoak 2 Uev. 3 
Temp. Temp. 

5 6 

S1 S2 S3 S4 S5 S6 

D E 

KEY CODE 

7 

-2~ 
""':I ,- .~.: 

.;,C' t.i .. 
_ ·1':: ...... 

:E 02 
-45 

77 ... w 'OJ ..... 

24 
.! .~.-. t...: 

to:, 

-45 
3t: ez 

-45 
4,'- "77 
.c ~'~. 

.::.'1 

S7 

COMMENTS 

R2 Chern 

8 9 

S8 S9 



l, .. ~ I. Program Title 

Contributor's Name 

Address 

City 

Program Deserip'ion I 
CIBACHROME RECIPROCITY CORRECTION 

HEWLETT-PACKARD 

1000 NE. CIRCLE BLVD. 

CORVALLIS State OR Zip Code 97330 

Program Description, Equations, Variables Computes exposure times and filter pack 

corrections from desired theoretical exposure change. Reciprocity failure and 

filter correction data from the reference are programmed as 

where tl 

D 

t2 

Y 

log t2 = 1.279 D + log tl 
2 

Y -3 log t2 + 15 10gt2 -6.4 

C 

2 
-7.2 log t2 + 1.08 log t2 + 1.12 

-20 log t2 + 16.5 

Exposure time for test print 

Desired Log exposure change 

Exposure time for new print 

t2 < 30 sec 

t2 > 30 sec 

Yellow filtration correction for reciprocity failure 

C Cyan filtration correction for reciprocity failure 

Note: 0 filtration correction corresponds to 3 sec exposure 

Operating Limits and Warnings 1. Published data are given from 3 to 300 sec. actual 

exposure time. Reciprocity curve is log-log linear over entire region and can 

thus probably be extrapolated beyond 300 sec. Yellow filtration appears 

assymptotic to +12 as 300 sec is approached and cyan filtration is log-log linear 

beyond 30 sec. User should understand that numbers computed beyond 300 sec. are 

extrapolations. 2. Filters are accurate to + 2 units (0.02 density). 

3. Published data pertain to type D material but program is primarily used by 
author successfully with type A. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

31 
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Skelch(e5) 

Sample Problem(5) 1) A test print was correctly color balanced but 1 stop (0.3 log 

units) under exposed at 15 sec. Find the new exposure and filter pack changes 

required. 

2) A pleasing print is made with 300 sec. exposure time. It is desired to shorten 

this time to speed production. The enlarger lens is opened 3 stops (.9 log units) 

requiring a reduction of a like amount in exposure time. Find the new exposure 

time and filter pack changes. 

Note: a) A 1 stop change corresponds to a doubling or halving of exposure. Log 

2 = .3 Thus a .1 change corresponds to 1/3 stop. 

Solulion(5) 

b) Filtration changes are given as 100 times the log of the filter density 

as is the common practice. 

1) 15 A 7 (Yel filter ReI. to 3 sec. exp.) 

R/S -8 (Cyan filter ReI. to 3 sec. exp.) optional 

.3 B 36 New exposure time, sec 

C 3 Add 3 yel (log Dens = .03) 

D -7 Subtract 7 Cyan (log Dens = .07) 

2) 300A 12 (Cyan filter ReI. to 3 sec.) 

.9[CHS]B 21 New exposure time, sec. 

C -4 Remove 4 yel (.04) 

D 23 Add 23 Cyan (.23) 

Reference (5) CIBACHROME PRINT TYPE D CCP-D 182 

Technical Data Booklet No. 23, Feb., 1973 

Ciba-Geigy Photochemie Ltd., Fribourg, Switzerland. 

THIS PROGRAM IS A TRANSLATION OF THE HP-65 USERS' LIBRARY PROGRAM 

#04507A SUBMITTED BY ANDREW J. DELANGE 
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CIBACHROME RECIPROCITY 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load program CJc=J 
~ Enter last print t, sec. CLJCJ Io~i~~ns 
2a* Compute C Filter [RL£J l __ 1 ro~1~~ns 
3 Compute New t ~g~n~~· o=J [ J m sec 
"- Compute Y Filter Chg l-C_ J L_ .J o~ units 

5 ComDute C Filter Chg r-i=J C~ _I::. l,; 
log units 

6* New Y filter lRCU [_Z--=J ! new 
log units 

7* New C Filter L~~CJ [~~- j ~ new 
log units 

[-- -I r- I 
*01 TIONAL CORRECTIONS RELATIVE TO 3-SECOND EXPOSU E [ 1[_] 

L: _ I L . __ 1 
[-~ I r~ ___ ] 
[-_J[ I 
[ II --

_J 

[ j [ -1 
[ II I 
I I [ - I 
l 

- ll-_J 
-

l 
-- -I [ --I 

[ II - I 
[ 1 [ j 

l ][ I 
l II I 
I j [ - - I 
[ J 1_--1 
[ -] L _ --1 
r- -] [--I 
[ IL _I 
[ Il- l 
L II. - -j 
I I [ I 
[ II J 
[ I r I 
[ 1 [ -] 

[ I L_:~] 
[ I [ -] 

I I [ ___I 

I I [ J 
I - J L J 
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STEP KEY ENTRY KEY CODE 

o 

50 

A 

061 
[;8;2 

B63 
BB4 
B65 
Bti6 
B6i' 
BB8 
669 
8E 
611 
eli.. 
BE 
B14 
615 
616 
617 
BiB 
B19 
826 
621 
622 
e23 
624 
B25 
B26 
627 
928 
929 
B3B 
831 
832 
t1,j,j 

1334 
tB5 
636 
837 
838 
839 

DSFC 
LOG 

3T[;1 
;-''-r":~ 

b';:·~C. 

RG .. 8 
STO~ 

RCL~ 
STC~ 

R·S 
ReL:=: 

c' ··c 1\." ~I 

*LBLB 

2 .., 

R,-·, • 
I..-~';' 

+ 
STO~ 

16x 

RTN 
,:LBLC 

GSB£ 
RCi..-; 
R[L2 

HN 
*LBi...D 

RCL8 
RI.L.';, 

RTN 
:t:LBLE 

6 

4 
846 [HE. 
841 £NT: 
B42 
1343 
B44 
645 
B46 
B47 
948 
949 
B5B 
1351 
852 
853 
854 
955 
eS6 

RCLl 

+ 
RCi...1 
£Ni:' 

x 

::( 

ST07 

51 

-63 ee 
16 32 

-77 "~ 
... ,,; J. .... ' 

36 JE 

.-. ~ i .-, 
.:... l"::' 

B1 
-62 

-35 

'7C" ,,~ ... :"." ~: ... 

16 JJ 
'i; .:,.,. 

21 1J 
.-,- "r-
.;..j 1".. 

J6 O? 
36 62 

-45 
i..4 

21 14 
36 6S 
3E OJ 

'-,.4 
.;:.,. 

(l6 

-62 
64 
...... -. 

-~.;: 

-21 
l' j ,~ 

:~~ 
tJ~, 

36 tJ~ 
~C" 

-~'-' 

-5: 
3E 81 

."';.f -.:.. 
-35 

-35 

35 137 
61 

-62 
61 

2 

52 

COMMENTS 

Input Test Exp., tl 

Compute Y and C 

STO C IN3 

STO Y in 2 & DSPLY 

DSPLY C 

Input Desired Dens. 
log t =1.279d + log 
new etp. 

Display new expo 

Compute filter 
changes 
Compute new Y 
Recall new Y 
Recall old Y 
Difference 
Change in Y filtra­
tIon 
Compute C change 
Recall new C 
Recall old C 
Difference 
rft~~~tignC 
Y & C computation 

-6.4 

log t2 

15 log t2-6.4 

log t2 

3 log 2t2 

STEP KEY ENTRY KEY CODE 

100 

85i 
858 
859 
B6B 
B61 
86i.. 
863 
864 
865 
866 
867 
868 
869 
878 
671 
Bii.. 
e7J 
874 
875 
B76 
ti7;' 
878 
879 
88B 
881 
882 
883 
884 
885 
886 
887 
888 
88S< 
89B 
B91 
892 
893 
894 

2. 
£N'll 

+ 
RCL;' 
£NT-t 

... , 
.;. 

STOB 

4 

CI~' • 
~w ....... 

.:.:. 

.-, 
.;. 

. 
~ 

6 

ST['S 
i\Ti~ 

~/s 

31 
-62 
06 
or 

J6 61 
-35 
-5: 

_ -:'t ~ .... 
..,~ 

- oj .. : 

-62 
62 

131 
.- ..... 

-0';:' 

84 
es 

36 81 
16-35 

24 
3£ Cl 

B~' 

1313 

" . ., -.:,a;:. 

-62 

24 
51 

FLAGS 

2 15 log t2-3 log 
ON OFF 

1----+----+-1 0 D ~ 
110 1 D ~ 

t 2-6.4 

STO Y 

1----+----+-1 2 D iii 
r---+----rl 3 D ~ 

REGISTERS 
3 4 5 6 7 

53 54 55 56 57 

D E 

COMMENTS 

1.08 log t 2+1.l2 

1.08 logt2+l.l2-
2 

2.2 log t2 

Sto C 

log t 2, log 30 

linear portion 

16.5-20 log t2 

STO C 

SET STATUS 

TRIG 

DEG !Xl 
GRAD D 
RAD D 

8 

58 

9 

OISP 

FIX jt] 
SCI D 
ENG .p n __ 

59 



Program Deserip'ion I 
Program Title 

Contributor's Name 

Address 

City 

PRINT VIEWING DISTANCE 

Hewlett-Packard, Corvallis Division 

1000 N. E. Circle Blvd. 

Corvallis State OR 

Program Description, Equations, Variables 

(LENS FOCAL LENGTH) 

("X" ENLARGEMENT) 

(VIEWING DISTANCE) 

PRINT MAGNIFICATION 
DIAMETERS: 

(VIEWING DISTANCE) 
("X"- ENLARGEMENT) 

(VIEWING DISTANCE) 
(LENS FOCAL LENGTH) 

("X" ENLARGEMENT) (LENS FOCAL LENGTH) 

WHERE: 

Zip Cod! 97330 

(N )2 + (N )2 
1 2 Nl - ONE NEGATIVE SIDE 

N2 - SECOND AND PERPENDICULAR 
NEGATIVE SIDE 

PI - ONE PRINT SIDE 

P2 - 2ND ~ PRINT SIDE (P ) 2 + (P ) 2 
1 2 

Operating Limits and Warnings LENS FOCAL LENGTH AND VIEWING DISTANCE VALUES MUST BE A 

MILLIMETER INPUT. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) -. 

Sample Problem(s) A) A photo was taken with a 135 mIn lens and enlarged 8 times 

(negative size). What is the proper viewing distance in feet necessary to 

maintain proper subject perspective? 

B) You have a photo you wish to be viewed from 20 feet. It was taken with 

a 105 mIn lens. How many diameters enlargement should the print be? 

C) You wish a l2X print which will be viewed from 1800 mIn. What focal 

length lens should you use? 

D) Your negative size is 24 mIn X 36 mIn; your print size is 508.00 mIn X 

762.00 mIn. What is the magnification factor? 

Solution(s) A) 3.54 feet. [D]135 [A]8 [B]{E] [R/S] -+ 3.54 

B) 58.06X[D]105 [A]20[f][B][C] -+ 58.06X (negative size) 

C) 150.00 mIn lense [D]12 [B]1800 [C] -+ 150.00 

D) 21.17 X 24 [ENTt ]36 [ENTt ] 508 [ENTt ] 762[F] [A] -+ 21.17 X 

Reference(s) THIS PROGRAM IS A MODIFICATION OF THE USERS' LIBRARY PROGRAM tl014llA 

SUBMITTED BY STUART A. RIGG. 



STEP 

1 

2 

3 

3 

3 

4 

5 

r---

h 

7 

~1 
~ 
~ LENS FL 

ENTER PROGRAM 

INITIALIZE 

(TO FIND:) 

X-ENLG 

INSTRUCTIONS 

LENS FOCAL LENGTH 

(OR) 

DIAMETERS ENLARGEMENT 
(OR) 

VIEWING DISTANCE FOR PRINTS 

MM ~ INCHES-FEET 

TO FIND DIAMETERS ENLARGEMENT 

NEGATIVE SIZE (TWO S IDES ~) 

PRINT SIZE (TWO SIDES ~) 

1<'1<'1<''1' ~ MM 

INCHES ~ MM 

(FOR A NEW CASE GO TO STEP 2) 

VW OIST 

* LENS FOCAL LENGTH AND VIEWING DISTANCE 
MUST BE IN MILLIMETERS. 

INLT. 

INPUT 
DATA/UNITS 

"X"-ENLG 

MM VW. OST 
MM LENS FL 
MM VW. OST 

MM LENS FL 

"x" .1<'NT (! 

MM 

MM 

MM 

MM 

MM 

FEET 
INCHES 

37 

MN ~ In/F 

KEYS OUTPUT 
DATA/UNITS 

CJI I 
c=Jc=J 
[ D J 1 __ 1 
c=J [J 
[=-B--] [~ 0.00 

r ~J [ __ l LENS FL (z.rn ~ 
[ A][ _J 0.00 

[=--C I [-~~j "X" ENLG 
[ A ] [~- I 0.00 
[Ji -j r_ .J VW-OST(MM) 
[--I [_] 
L E 1 r=-=J INCHES 

[~L~J [~ 1 FEET 
[ -.- -1 [ -- I 
[ t j L _1 
r 

--

t J r I 
I t II --l 
[ fJ [A_ I "X"-ENLG 
[ i-I [ c J MM 

[ f I r c- I MM 

[ - I [ 1 
I _I [ I 
I Il I 
I - .II -I 

[ -J I - ] 

[ ~ _ I I _1 
[ -- -

1 [ 
- -] 

L_ I [_ ] 
[- __ .1 [-_1 
[ - 1 l __ I 
[ 1 [ 1 
[ II .J 
[ 1 [ __ ...I 
[ j [ ] 
[ I [ ---I 
[ II --] 

l ) l_~_= 1 
I 1 [ ] 
I JL J 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

Bti1 .. LBLk .-, . ., oi 

LENS FOCAL LENGTH 
I 857 HN 24 .:.. ~j. 

0~2 
.- "!"',.., ~ 7r: e! ROUTINE 858 + - ~~ ':-1( ...... oW "".' 

8B3 C~,;·: -~, "". B59 r.-+,.' 
iI~l -41 

BB4 RCL2 36 ,.-.:", 868 -24 tJ.:. · 
BB5 X#'t~ 16-32 861 HN -"'\.-! 

CHECK FOR PREVIOUS '::'1 

886 GID'; .-,,-; ti4 862 t:LB!..2 21 ti2 ~~ ENTRIES 
BB7 RCL; 3£ 1)1 863 RCLJ 36 03 
888 GTGl ",,\.-, til 864 RCL2 36 62 .;:..;:. 

889 ~i..EL4 .... 04 865 6 ee END ROUTINE ':'J 

8HJ 1 01 866 X='r'? f ~ ... ..., 
~b-,j';\ 

811 Ri"' , 
\"~J. J6 01 867 RTN 24 

812 "'.,. 868 + _:::'1:' .', -.,j,-" .... ,~; 

813 x -25 869 · -24 
814 RTN 24 878 RTN .-, ... 

'::'1 

815 .LE;'E; .-, ,r I .-~ DIAMETERS ENLARGE- 871 *LBb 21 16 " -! a:..l ".:, .. '" 816 STiJ2 35 02 MENT 872 -'IF 34 
81(' Ci .... -51 873 STG4 7~ 04 i..il 

"""" 818 ReLl 7C al 874 Rot -.;;1, DIAMETERS ww 

819 XI't~· 16-32 875 R' ,.. ~. 

-.j,l MAGNIFICATION 
82[3 GTC~ ~t·"" e5 876 -1F ""'.-4 .;;.a:, ~,. 

821 RCL2 3£ ti2 877 RCL4 ';'0 e4 
822 'T(;l 22 01 

FOR PREVIOUS 878 Xt';' -41 
823 *LBL5 21 05 CHECK 879 -24 · 
824 • 61 ENTRIES 888 RTN .-, .i 

l '::'1 

825 RCL2 3£ 02 881 *LBLt. .2i 16 12 FE -+ MM 826 -35 882 • 01 ,', l 

827 X _7r 863 .:. iY' """ ".;. 

828 RTN ·-'.f 884 X ",r-'::'1 -,J .... 

829 *LK.C 21 '"' DISTANCE 885 *LBL(; 21 16 '"' ",;; VIEWING J.';': 

838 ST03 7~ ti3 886 2 ti2 ""oJ 
831 CLX -51 887 5 I~r: 

tJoJ IN MM -+ 832 RCLl ,jo 131 CHECK FOR PREVIOUS 888 . -62 
833 X=i',? 16-33 889 .. 04 ENTRIES 't 

834 'T02 ·-t·-, 02 89B )~ . -35 .::£ 
835 RCLJ J6 OJ 891 RTN ,."of 

'::"t 

836 ;';~').I -41 B92 R.·S <=< 
,J~ 

837 . -24 
838 UN 24 
839 *LBLD 21 14 
848 CLRG 16-5J INITIALIZE 
841 RTN 24 
842 *LBLE .... , 15 ':'J. 

843 2 tP "-
100 844 ~ 65 oJ 

845 .. -.-, . -P':' 
NM -+ IN -+ FT 

846 4 fj4 
847 ...... -.::'t 

848 R/S ~. 
.. !l 

849 1 01 
SET STATUS 85tj 2 62 

851 - -24 FLAGS TRIG DISP 

852 RTN 24 ON OFF 
0 0 Xl DEG Xl FIX £l 853 *LEU ..... el 0 Xl GRAD 0 SCI 0 .:.. 

END ROUTINE 110 1 
854 Rf"r 7 36 eJ 0 Xl RAD 0 ENG 0 W'-~· 2 
855 B OJ 3 0 it] n--.2..-
856 X-""" -, ;' 16-ZJ REGISTERS 

0 1 2 3 4 5 6 7 8 9 

50 51 52 53 54 85 56 57 58 59 

A IB lC D E I I 



Program Title 

Contributor's Name 

Address 

Program Deseripfion I 
PHOTO/IMAGE DISPLAY PARAMETERS 

Hewlett-Packard, Corvallis Division 

1000 N. E. Circle Blve. 

City Corvallis State OR Zip Code 97330 

Program Description, Equations, Variables Photo or image interpretation can be accomplished 
from photographic film, projected, or displayed on closed circuit TV viewing 
systems. This program computes parameters of interest that can be determined from 
known system and data characteristics. Computation sequence is to solve for scale. 
pixel dimensions, number of pixels, scan lines per pixel, magnification for 1 line/ 
pixel portrayal, and maximum viewing distance for visual acuity limiting. All 
quantities are stored for later review. 
Input data cover-
age (naut. mi.)------------------~~~r~[~f~]~[L~B=LA~]~~C-a~lc-u~l~a-t-e~S~c-a~l-e---, 
Input data field 
(inches) _____________ --+) n.m!. X 12 in. X 6076 ft. 

in. ft. n. mi. 
Scale, manual entry~ _____ ~~============::~-------~ 

Input res. ele 
size (ft.) 

(LBL A) Calculate pixel dimensio 
12 in./ft. ft. = x scale ixe1 

Pixel dim, man. entry-----------t~===;==~~~====~~~:::=========~ __________ __, 
scan 

Input scan disp. dim~.----------------~~ 
(Inches) 

Pixel/scan, man. entry----------t---~:;~~~~:;::~c:~:::::::::=~============~. Input display scan __________________ +-__ -M 
lines (number) 

Disp. pixel dim 
(inches) entry 

Calculate in .• /scan line 

Calculate max view minute 
are visual acuity limiting 
in./scan line - 2 - Tan 30 sec arc 

(LBL Etp.~s)Recall parameters and solutions 

[f) [LBLB] Auto Display. 
The manual entry provision allows starting anywhere in the program for individual 
computation. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Utilize the program to determine parameters for a photo image 
Sample Problem(s) eeveriftg-lBneutieal miles over a 2. 5-inch field. Assume5i)-font:-­
resolution. Consider TV display on a l7-inch monitor wi,th a lO.2-inch vertical 
dimensIon---(4l3-aspect ratio), utilizing a 1225 line raster (1190 active line scans). 

Ertteiaa'Ea cOverage 10 nm!. t 
Enta:data_field2.5 in. If1 [AJ 
Enter resolution element 50 ft. 
Enter .s.candisplay dimins.lO.2 in. 
Enter display lines 1190 

[f][D][D] 

A 
B 
C 
R/S Fi.nd magni.fication 

Find Max. viewing dist. 
Recall quantitiei. - ---- E 

R/S 
R/S 
R/S 
R/S 
R/S 
R/S 
R/S 

Solution(s) 

291648 (: 1} 
0.00206 in. 
4958.02 
0.24 
4;17 
29.47 in. 

5?bM~ 
4958.0160 
0.2400 
4.1664 
29.4672 
1190.0000 
10.2000 

#2 Find pixel dimensions for a resolution element of 20 ft. on a 100,000 : 1 
scale. 

Enter scale 
Enter Reselutien-ele. 

Reference (s) 

100,000 
20 ft. 

t 
A 0.00240 in. 
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SCALE (AUTO REVIEW 1) IN./SCAN LINE 

PHOTO / IMAGE DISPLAY PARAMETERS 

PIXEL NUMBER LN/PIX DIST. REVIEW 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Enter program c=J~ 
2 Enter data coverage (naut. miles) Naut. mi. [LJC~ 
3 Enter data field dimension (inches). Inches LLJ l_A I Scale 

4 If step 2 & 3 not used, enter scale Scale [L]L~ , 

5 Enter resolution element size (feet) Feet I A I [-~~ ~i~~-L 

6 If step 5 not used, ent data pixel dim. (inches) I t_ - I' 
- ---

I 
7 Enter scanning display dimension (inches) Inches [ -B II I numb~r 

pixe s 
8 If step 7 not used, ent 1 dim. pixel number Dim I t I [ I 
9 Enter number of display scan lines I C I' I .:!:..lnes 

'i:iTXeT 

10 Find magnification for 1 1ine/~ixe1 r R/S I' , mag 

used (for 1 line/pixel) [ I [ I lncnes 
11 If steps 7 & 9 F D scan iine 

12 If ste~s 7 & 9 not used. ent display pixel l /I I 
<lim (inches) I_~l [ I 

13 Find limiting visual acuity distance I D /I ) inches 

14 Reca1 quantities I I [ I 
Reg. 1 Scale I E II I 
Reg. 2 Data pixel dimension 'R/S II I 
Reg. 3 Number of pixels across disp. I R/S II ) 

Reg. 4 Scan 1ines/~ixe1 I R/S II I 
Reg. 5 Magnification for 1 line/pixel I R/S II I 
Reg. 6 Visual acuity limit distance I R/S ) I I 
Reg. 7 Display scan lines I R/S II I 
Reg. 8 Display dimension I R/S II I 

Return to step 14 Reg. 1 'R/S ) I I 
15 To automatically display the quantities or I F II B I 

print them on 97 I ) I I 
I II I 
I I [ I 
r II ) I 

I II ) 

I II I 
I II I 
, 

" ) 

[ ) I I 
I II I 
I II I 
I II ) 
, II I 
I II I 



42 971)ro~ram 1~ls'ln~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 :f.LBL", .-, " , .- li (t- 857 R/S ~, .. 
.:,,,, .iC· ENTER DATA COV. w • 

88.2 -24 858 Ii:'~! .-, 36 B2 ENTER DATA FIELD .. ~o; 

8eJ 
., e; 859 R, .. ··S ~. 

• 
t.iJ. 

884 ~ a2 868 I\CLJ 36 83 

885 .;: 8S 861 r/s 51 .' 
80G 

.~ , 862 RCL4 36 84 • t;,. 

~e7 
~. iJ: 863 R,"S 51 .: CALCULATE SCALE 

8B8 -35 864 RCL5 7~ 85 i·, ... 0 

889 DSP2 -63 02 865 R/S ~ .. .... 
81ti ..... Tn" 7r: 01 866 R';L6 36 86 

:t.1l.;~ ",", 
ell RTN 24 867 I\/S 51 

812 *LBLA ':'! 11 868 RCL7 36 B? ..... ENT. RES ELE SIZE 
813 1 e1 869 R/S 51 
814 2 02 878 1\[;1..8 36 BS 

815 x -J5 
/ 871 I\/S ""! 

CALCULATE 
oJ .. 

816 ~,1~r ... -41 
PIXEL 872 GiDE 2.Z 15 ....... DIMENSION 

817 · -24 873 *LBLi.> 21 16 12 
818 DSP5 -6J 85 874 DSP4 -63 84 AUTOMATIC PRINT 

919 Sm2 7~ 02 875 RCLl 36 81 ...,,, 
828 RTf-.! 24 876 RCL2 36 02-

821 *LBLE 2i 
, . ., 8n RCL3 36 OJ 
~.:. 

822 STCB 7"" Be. ENT SCAN. DISP DIM 878 RCL4 36 ti4 
-J~ !oJ 

823 X .. ,· -41 CALCULATE NUMBER 879 PIi:ST 16-14 ... 
B24 -24 OF PIXELS ACROSS 868 RCL5 36 35 

925 DSP2 -63 82 DISPLAY 881 RCL6 36 86 
826 ST03 35 03 882 RCL? 36 B? 

827 RTN 24 883 ReLS 36 es 
828 *LBLC 21 17 ENT DISPLAY SCAN 884 PRST 16-14 

"w LINES 829 STU7 7=: 07 885 RTN ...... SET UP FOR SCAN-
ww 

,'t 

838 X:i' -41 886 *LBLoi 21 16 ' .' NING DISPLAY ~'t 

831 · -24 CALCULATE LINES/ 887 R[.'-6 36 BS PIXEL DIMENSION 
832 DSF2 ~~ 02 PIXEL 888 ReL. 36 B7 

-o~ 

833 ST04 35 C4 889 . -24 
834 Ii: ,'C 51 898 ;(TN .-, • .f 

.. '"' o;'t 

835 1/X ". . ., 891 I(/S 51 
"u. 

836 STD5 35 05 CALCULATE MAG FOR 
837 RTN 24 1 LINE/PIXEL 
838 .LeW ':'f 14 .... ENT. SCAN DISP 
839 ~, IP ,;. ... PIX 
846 · -24 
841 · -62 CALCULATE MAX. 
842 C eo VIEWING DISTANCE 84J 0 Be FOR 1 MIN. ARC 100 

844 0 00 VISUAL ACUITY 945 , 
01 l 

846 4 04 
847 5 a: 
848 4 ~4 
849 4 0'; FLAGS SET STATUS 
858 

, 
-24 0 · 

951 DSP2 -63 az FLAGS TRIG DISP 
1 ON OFF 

852 STGe 35 OE 0 0 I» DEG Xl FIX Xl 
853 RTU 24 RECALL ALL STORED 110 2 1 0 13· GRAD 0 SCI 0 
854 *LBL£ 21 

,,,. QUANTITIES. 0 121 RAD 0 ENG 0 
~" 3 2 

855 DSP4 -63 J4 3 0 g{l n--2....-
956 R=U ~ .- 01 REGISTERS ~c· 

0 1 2 3 4 5 6 7 8 9 

80 81 82 83 84 85 86 87 88 89 

A IB TC 0 IE II 



~ 

,~ 

Program Deseripfion I 
Program Title IMAGE PROJECTION DATA 

Contributor's Name 

Address 

City 

Hewlett-Packard, Corvallis Division 

1000 N. E. Circle Blvd. 

Corvallis State OR Zip Code 97330 

Program Description, Equations, Variables Provides unknown required to select proper lens, 

projection distance, screen size when 2 are known, then gives maximum viewing area, 

estimates seating capacity, gives minimum and maximum viewing distances, uses film 

format factor stores in R4, works for 8, Super 8, 16 mm 35 full and half frame, 

110, 126, 127, 120 (2 1/4 sq) film sizes and for 5, 7, 10 "overhead projectors. 

[Format factors for different sizes can be figures closely by formula 2.16 x 

width of original (in mm)] provides for conversion formula 2.16 x width of 

original (in mm)] provides for conversion of inches to feet and mm to inches. 

Formula(s) F = Factor 

To find Distance 

To find Lens 

To find Screen 

Viewing Area 

Minimum Dist. 

Maximum Dist. 

L = Full Length S = Screen width 0 

(s + F) X L 

D + (s + F) 

F X (D + L) 

S2 + 11 

S X 2 

S X 4 

Distance 

Capacity (Viewing Area) + 6 (6 sq' per person) 

Operating Limits and Warnings FORMAT VS. FACTOR ROUTINE 

Run or store new factor in R4 to change format. - 110 film factor assumes 110 

projector is used, which may result in slight error if 35 mm projector used. 

Similarly for other sizes not shown in proper projector. - Viewing area, 

capacitiesetc., are estimated and actual figures vary depending on room 

characteristics and seating arrangement, etc. 

Recommend reduction by 25% for audience comfort. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(e5) FORMAT VS. FACTOR REFERENCE (F) 

[A] 16 (mm) [B] 127 [C] 120 (2l/4sq) 
F (4.68) F (18) F(26.4) 

[R/S] 8 (mm) [R/S] 126 [R/S] 35 (mm) 
F (2.54) F (12.6 F (15.96) 

[R/S] 58 (super) 
8 [R/S] 110 [R/S] 35.5 1/2 frame 

F (2.09) F (7.35 F (l0.8) 

[D] 10 (lOxlO) 
F(120) 

[R/S] 7 (7x7) 
F (84) 

[R/S] 5 (5x5) 

F (60) 

[E] 
S 
T 
o 
R 
E 
S 

"F" 
IN 

R 4 

Sample Problem(5) Proj ector showing 35 mm slides on 8' screen requires what 

di~!~~~~ [1] to fill screen? Lens is 80 mm. Being limited to ~ projection 

distance what ~~~~ [~] is image? This is unsatisfactory, so what ~~~~ [~] would 

solve problem? Since only the projection distance is limited, what is the 

estimated viewing ~E~~ [~], audience ~~£~~~!r [~], and ~~~~~~~ [~] and ~~~~~~ [Z] 
viewing distances? 

NOTE: Screen or image size is only required data for [4], [5], [6], [7], and 

previous problems need not be solved first. 

Solution(5) [f] [C] = 120, [R/S] = 35 (mm), [f] [E] = 15.96; 80 [E] = 3.15", 

[B] = 0, 8 (ENTER), 12 (X), (C)=O; A _18.:9' [1]; 6[AJ = 0, [CJ = 30.4" [2J; 
sq' 96[C] = 0, [B] = 1.0" [3] [D] = 8.37.8 [4]; R/S = 140 people [5]; 

R/S = In.O' min [6]; R/S = 48.0' max [7] 

Reference (5) Various slide rule calculators as available from knox, radiant, 

daylite screen manufacturers. 

This trogram is a modification of the Users' Library program U0377A submitted 

by Harry M. Sweeney 
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MOTION SMALL LARGE 

IMAGE PROJECTION DATA 
FEET LENS SCREEN 

STEP INSTRUCTIONS 

1 Load side 1 and 2 

2 Select proper format from 

a. Motion Dicture label l6mm 
and for regular 8mm 
and for super 8mm 

b. Small format label (127) 

and for 127 Instamatic 

and for 110 Instamatic 

c. Large format label (120/220) 

and for 35mm full frame 

and for 35mm 1/2 frame 

or 
d. Overhead format label (lOXlO) 

and for 7 X 7 size 

and for 5 X 5 size 

3 Convert and store factor 

or 
4 Enter other format 

a. Store any known format factor without 

use of tables 

or 
b. Estimate unknown format factor without 

of tables by entering original image 
width (longest OlM.) and 

multiply by 2.16 

Store in R4 

5 Input known variables: 

a Projection distance 
and/or 

6 Focal length or 

Focal Length 

and/or 
c. Screen image size (width) 

then 
6 Find unknown: 

OVER 

CAP 

INPUT 
DATA/UNITS 

Format 

Factor 

USE 

MM 

Feet 

Inches 

MM 

Inch 

STORE 
FACTOR 

MM+IN 

KEYS 

I J f __ 1 

L_IL _J 
1~1 A I 
[RLsJ [ I 
I R/S If I 
I II I 
I f II B I 
I R/S II I 
I R/S II I 
I II I 
I f II C I 
I R/S II I 
I R/~ II I 
I II I 
I f I [ D I 
I R/S II I 
I R/S II I 
I f II E I 
I II I 
I II I 
[ II I 
I STO II 4 I 
I I [ I 
I II I 
I II I 
I t II 2 I 
I II 1 I 
I 6 II X I 
I STO II 4 I 
I II I 
I II I 
I A II I 
I II I 
I B II I 
I E II I 
I II I 
I C II I 
I II I 
I II I 
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OUTPUT 
DATA/UNITS 

16 

8 
58 

127 

126 

llO 

120 

36 

35.5 

10 

7 

5 
Factor 

Factor 

0 

0 

0 

0 
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STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

6 a. Projection distance 0 ITJc=J Feet 

or c=J c=J 
b. Focal length 0 

[-B J [ ___ un I Inch 

or c=Jc=J 
c c .. ~. ;m::lCf'" ~i.,.", (Yiilt-h) 0 l C __ J [ __ J Inch 

Then: (Optional) L_ J I J 
7 Find Suggested Seating Area [A~ [-=:J Sq. Feet 

and then: (Optional) c=JCJ 
8 Find capacity of area Area I R/U C_~J People 

and then: (Ovtional) c=Jc=J 
9 Find minimum viewing d:lstance [R/fJ L~ Feet 

And then: (OPtional) C-] c=J 
10 Find maximum viewing distance [i/s-] L~ Feet 

l-:-:~~J C~ 

NOTE: Only screen size (Step 3) is c=JL~ 
required for computations in Steps 7 c=J~ 
through 10. C ~c=J 

L~~J c=J 
For new problem, repeat Steps C=]c=J 
5 through correcting variables affected only. c=Jc=J 
Repeat Steps 2 through 4 only if format l_-~c=J 

changed. L~c=J 
[ .. =-J l __ J 
c=Jc=J 
[~l _J 
L~C=:J 
l=-] [~ 
[----] c=J 
LJI ] 
[-~ c::=J 
---'"-

r~-.-] L_~ 

r=-:=J [~~ 
[--ll:_J 
[ ___ J C~ 
[~ _____ J r-- J 
l ~_J [~~ 
L JC._1 
[ --] C-] 
------- --- -

[---::J L ] 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

ei1~ .LBL.;; 22 ' , 857 DSF1 -63 0,;. 
l. 

"FEET" PROJECTION RCD J6 ijJ "SCREEN" 8tl~ jjSr~ -63 01 858 RCL 
DISTANCE 859 ENit .-, .f 

883 6 De -';:l 

£166 '":'.:- SQUARE 884 
,. .r .... ~.- -.- " -.j.J 1:11=.- ".' "c-~.:. 

"FEET" UNKNOWN? 1 01 8~5 GTD~ 2Z r'"::<f 86i IH 
CALCULATE! 01 862 l 

8B6 RJ. -21 ~ 

8a1 STC1 J~ 61 863 - -24 S2 + 11 
864 R .. S ""' 808 6 oe "FEET" KNOWN-STORE ..Ii DISPLAY AREA 

8aS RTf) ''''.-f 865 6 66 ~"f R1 - DISPLAY I 
~'." 8H3 .. L81..1 ~, 

01 , 866 -.:,,. (S2 + 11) + 6 a:.l "FEET" 811 1\;:1..: OJ CALCULATE 867 DSPi -63 iJJ jo ROUT;I;NE 
""' AUDIENCE CAPACITY 

812 RC1..4 36 04 RCL'SCREEN" 868 R./S ..I. 

BiJ -24 RCL FACTOR 869 DSFl -63 01 
B14 R[;;"Z 36 02 878 RCLJ J6 13J RCL "SCREEN" 

RCL "LENS" 
B1S _7C ~71 £ 86 S + 12 X 2 }sAME .. , 

"""" (S+F) X L "FEET" .-; .. 6 B16 STDl 7r:: f1i = B72 -':'''1 S + 
"""" .. ~ STORE "FEET" ""' 817 RTN 24 £l7J tr~··· ;:, .J~ MINIMUM DISTANCE 

81.5 • LK£ <f .-• DISPLAY "FEET" 874 3 8J S 12 X 6 ~AME .:,,,, ... ..:. + 
"LENS" B75 }:. '":'". 

819 nSF 1 -£3 i1 f ROUTINE -,j ... i S + 6 X 3 "'. 876 R.·S 51 I 828 [j OC MINIMUM DISTANCE 
877 ,:LBL£ 21 fr:: 821 >I'='/,? 16-33 .it..' 

8'-"" GTu~' 2~: 02 
"LENS" UNKNOWN? 878 DSF2 -63 02 CONVERT MM INTO 

" CALCULATE! INCHES 82J RJ "'" 879 2 C2 -.ji 
I:" 

624 STOZ ""C' 82 886 ~, 35 ,:,..., STORE "LENS" R2 6·-,r:: e 00 881 · -62 £. .... 

626 RTN .-, .4 .:.-t DISPLAY 0 882 4 04 
88J ·": .. f 

827 *LBL2 . ." fJ2 - -,,'1 
.;:." CALCULATE "LENS" INCHES B2S RCLl 36 01 884 RTi; 24 

RCL "FEET" .-, -! '''" 829 RCLJ 36 07 "SCREEN" 885 *1..BLe .:. ... 16 l ... 1 STORE FACTOR IN ~. RCL -63 n'-, 
9J@ RCI.A 3£ 04 "FACTOR" 886 DSF2 tJ~ R4 RCL ti87 R' _ ~f 

8J1 . -, .4 .. ... ~ -,., 
832 -24 FEET + (S+F) = 888 ST04 35 J4 
833 ST02 35 iY' "LENS" R2 BS9 RTN 24 -..:, STORE .-. of B9fJ .•. ! c,' 16 ' l 834 RTN 24 ·'·4..L'L.'- .:..~ ~~ 

9""'" *LBLC ?~ 13 DISPLAY "LENS" 891 DSPu -t·-.:', 6e oj.J _J. 

936 DSF-l -63 81 "SCREEN" ROUTINE 892 4 84 
837 ~ 88 893 · -6::' 

16 MM FACTOR 
938 X='t? 16-33 I 894 6 Of 
6~Q GIG3 22 03 

, "SCREEN" UNKNOWN ti95 S OB ,jJ 
."';" 

848 RJ. -31 CALCULATE! 896 EN It -';':J. 

841 STu3 ""r tF "SCREEN" 897 1 61 ':'..1 KNOWN 
842 e ae 898 0 eo 16MM DISPLAY !:::, 

843 RTi.j 24 STORE R3-DISPLAY 0 899 1(./5 .. Ij, 

844 *LBU 21 ti3 CALCULATE SCREEN 18~ 2 0::' 

Hjl .-.-. 
845 RCd 36 J1 "FEET" · -c.~ 

RCL 18.2 S 8C:: REGULAR 8MM 646 RCL.2 36 tl2 "LENS" 
~. 

RCL 04 947 -24 183 4 FACTOR 

I 

r 

184 ENIt _ ::' 1 848 RCL4 36 04 "FACTOR" 
_. 

RCL r, 
84S i .. -35 "SCREENS"=FX(FEET 

iB5 ;j 6E' 
8MM DISPLAY 186 R.·S ""' 95t3 STC3 35 tF -tL) .. ;.6, 

w 

fi2 851 R ... ··S 51 STORE "SCREEN" R3 187 , 
8S2 , 61 AND DISPLAY lae -62 . 

109 ~ 00 8 FACTOR 
853 " 32 "- CONVERT TO FEET 89 854 -24 11D 9 - VIEWING ROUTINE ;111 f.NTt I -Z1 8S5 RTh 2'; I 
8S6 :t:LBLC . ." , .. 

REGISTERS .::. .. i-t 

0 1 2 3 4 5 6 7 8 9 
FACTOR 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB 1C D lE I I 



48 97 l)rC)~r8m IJs.in~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

11.2 e- o: 166 C'UT+ -21 ~ ~uj I 

113 - e~; 0 16{" ~, 33 
114 R. - ""1 "S"8 DISPLAY e-

~ ~. 16B ~ . 0: 
115 *L6U; '-. oj 16 .. . -, 

165 -62 ';:'.1 . .:. 
116 DSF6 -63 06 176 e- O:' ~ 

117 1 61 127 FACTOR 171 DSFl -0':' 01 
ilB " 8E' j""- R··;;; ~1 35MM 1/2 FRAME i, 
119 ENT'; .-, oj 

17J .. LEL.:i - ; , .-
14 DISPLAY (.5 = 1/2) -';:',1 

';:'J. "C,I 

1213 61 1 74 fiSH _ :..,-7 OJ "o.i 
121 - 02 175 ,;. Cl 
122 (l;-' 176 -. 62 120 = "10X10" 

127 DISPLAY 
,;. 

123 R.··S e-, 
177 6 6C FACTOR ,.). 

124 .. 61 17& ENT"1 '-,i 
-'::'J. 

1-· r .-, 0::: 126 FACTOR 175 81 ':',J .:. 

126 -0":': 186 iJ 00 
1-' ., 6 66 IB1 i\. e-. j"10X10" DISPLAY a;. { ;;. ...i.l. 

1.2a E~·'7"·" - .:,,, 
182 [; I~C. ~ 11 i J .... ...... 

1';'4 1 6~ 183 4 04 -- "7X7" FACTOR 
136 2 62 1B4 E~'!- • _'7:1 

11 J i ~.;. 

131 6 l:C: 185 ., O? • 
132 R. ;., e-. 126 DISPLAY 186 R.3 Cj ... .l 

... '.L "7X7" DISPLAY 133 
., 

F lSi" 6 u~ • "j 
to' ... ' 

134 -62 188 [; at? "5X5" FACTOR 
135 ,:, 03 llO FACTOR 185 Et{ii _':'1 ... 
136 C" (le- 196 C" :~~ 

~. ~ ~. t:,1 .... 

r- Ei~Tt 
.-, ~ 

j{ -';'J. 191 R.·S r, 
~ .. "5X5" DISPLAY 135 61 

135 .l 61 
146 6 oe 
141 R.·S r, llO DISPLAY 

~'. 
142 .LBLD -. lE 13 .:. ... 

143 DSF6 _C7 eo 200 
i..'",,' 

144 :2 02 
145 6 :"'l.'-

120 FACTOR ".,:' 
146 '"'-
14{" 4 64 
148 ENT"t" -21 
145 ,-. .. 

t:,ij, 

156 ~ 62 
151 tJ 

.-~ ,"';t 
<it:, 

152 [;:.3 e-' 120 DISPLAY .... .;. 

15J (ll 
210 

154 C .-'J:" ... tJ .... 

155 -t·.;:. 35 FULL FRAME 
156 S 1;3 FACTOR 
le-- - 06 ..Jj 0 

158 ENT';' .-. i 

159 :3 OJ 
166 C ,,,",C 

~. t;.,,-' 

35MM DISPLAY 
161 F: !:'"~ 

~. ,-'.L 

162 01 
i63 C JO 220 

35MM HALF FRAME 
164 -Cl';: FACTOR 
165 e 

I 
aB 

I 
1 I I 

LABELS • FLAGS SET STATUS 
A B C 0 E 0 -FLAGS TRIG DISP 
a b c d e ON OFF 

0 0 5a DEG ~ FIX ~ 
0 2 3 4 2 1 0 5a GRAD 0 SCI 0 

5 6 7 8 9 3 2 0 ~ RAD 0 EN~ 0 
3 0 IJg 

n __ 



Hewlett-Packard Software 
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 

programmable calculators is nearly limitless. And in order to see the practical side of this potential, 
we have several different types of software to help save you time and programming effort. Everyone of 
our software solutions has been carefully selected to effectively increase your problem-solving poten­
tial. Chances are, we already have the solutions you're looking for. 

Application Pacs 
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex­

tensive library of "Application Pacs". These programs transform your HP-67 and HP-97 into specialized 
calculators in seconds. Each program in a pac is fully documented with commented program listing, 
allowing the adoption of programming techniques useful to each application area. The pacs contain 20 
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder. 
Every Application Pac has been designed to extend the capabilities of our fully programmable models 
to increase your problem-solving potential. 

You can choose from: 

Statistics 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

The main objective of our Users' Library is dedicated to making selected program solutions contri­
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users' Library, you'll have 
at your fingertips, literally hundreds of different programs. No longer will you have to: research the 
application; program the solution; debug the program; or complete the documentation. Simply key 
your program to obtain your solution. In addition, programs from the library may be used as a source 
of programming techniques in your application area. 

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs; 
catalog updates; and coupons for three programs of your choice (a $9.00 value). 

Users' Library Solutions Books 
Hewlett-Packard recently added a unique problem-solving contribution to its existing software 

line. The new series of software solutions are a collection of programs provided by our programmable 
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users' Libraries. 
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application 
areas (including two game books). 

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up 
to $35.00 over single copy cost. 

The Users' Library Solutions Books will compl iment our other applications of software and provide 
you with a valuable new tool for program solutions. 

Options/Technical Stock Analysis 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability /OA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



PHOTO DARK ROOM 

If you ever work in a darkroom developing film or enlarging, these programs 
will save you time and effort. Eliminate the guesswork by using these 
programs to compute the various parameters. 

MACRO-PHOTOGRAPHY AND ENLARGING 

TIME, F-STOP, MAGNIFICATION, PAPER SPEED, ENLARGING 
FACTORS 

COLOR PRINTING FACTORS 

COLOR PRINTING FACTORS; NEW PAPER 

SUBTRACTIVE COLOR-PRINTING FILTERS; DENSITY CORRECTION 

TRI-COLOR PRINT EXPOSURE (PHOTO) 

COLOR PRINT PROCESSING IN DRUM 

CIBACHROME RECIPOCITY CORRECTION 

PRINT VIEWING DISTANCE 

PHOTO/IMAGE DISPLAY PARAMETERS 

IMAGE PROJECTION DATA 
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