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PROGRAM DESCRIPTION T st a2

Program Tile Audio tape counter / time conversions

Contributor’'s Name David Hayden

Address 38 Washington Street

city Rocky Hill State/Country V.J . Zip Code V8553

Program Description, Equations, Variables Tape counters measure not how much tape has

gone by the heads, but rather how many revolutions one reel has under-
gone. Because the amount of tape that wraps onto a reel depends on how
much tape is already there, the tape counter does not directly reflect

the length of tape (and hence time) that has elapsed. The actual relati

between counter reading and elapsed time is:

t = o
Lt ¢ +15,——c1

where:
1 = elapsed time P = radius of tape hub
& = revs. / ctr. reaaing v = tape velocity (speed)
¢ = counter reading 1T = Tape thickness

See the appendix for the derivation of this formula. T,yf, and & are
all constants so the formula is simply t=Ac + BcS. The TAPINT
procedure figures these constants from easily found experimental data.
Once the constants are stored, the program is fully operational. You
can skip passages (give counter reading at beginning of passage and
length of passage to get counter reading reeding at end of passage),
figure elapsed time from a counter reading, and vice versa, and get
the elapsed time between two readings.

Necessary Accessories The program works better if you have a tape deck to use
it with.... Aside from that, any HP-41 can use it.

Operating Limits and Warnings Be as accurate as possible when using the TAPINT
program, your results will only be as good as your measurements. You
will need to re-run TAPINT should any of the variables T,®& , or v

change. Note that 60, 90, and 120 minute cassette tapes all have diffeq

thicknesses, Finally, the projram assumes that counter reading 0000
is for the fully rewound tape.

Reference(s) This one's entirely my tfault.

This program has been verihed only with respect 1o the numencal example given in Program Description I User accepts and uses this program materias AT HIS OWN RISK in reliance solely upon fis own
inspection of the program matenal and without reiance upon any representalion or descnption concerning the program material

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MA 1ERIAL. 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 CONSEQUENTIAL
DAMAGES N CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL
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'PROGRAM DESCRIPTIONH ...,

12
Sompis Prabiom (Shatch # Dusired)
Determine constants for a 90 minute tape on a
Nakamichi 480 and play with the program.
Put a 90 minute tape in the deck, rewind it, reset the countery,
apd start it playing. After exactly 20 minutes, the counter reads 406.
After 45 minutes, it reads 749,
1) A song begins at counter reaaing 214 and is 6:24 long. At what readinp
does it end?
2)Another song starts at 314 and enas at 510. How long is it?
3) A tape has been on for 8:34. What is the counter reading?
4) 1If the counter reads 522, for how long have you been listening to
the tape?
SOLYTIN: .
Load TAPINT : '
XEQ "TAPINT" "TIME1?" .Enter time in MM.SS form
20 RUN "COUNT1?2" Corresponding reading
406 RUN WPIME27?% Enter second time
45 : RUN "COUNT27?" Corresponding reading
749 RUN A and B have now been storep
) and the program is ready
to run. >
Load TAPE
Set USER mode
1) :
XEQ A COUNT=? Enter initial reading
214 RUN TIME {MM.SS)? Enter time in given format
6.24 RUN COUNT=333. The desired counter reading
2)
XEQ B COUNT1? enter first reauing
314 RUN COUNT2? knter second reauing
510 RUN TIME=12.14 Time in [iM.SS format.
3)
XEQ C MM .SS? Enter time
8.34 RUN COUNT=200,. Desired counter reaaing
14)
: XEQ b COUHNT? Enter counter reading

522 RUN PTImk=27,37 Desired time




USER INSTRUCTIONS

Page 3 ot
TAPE
[SOF:
(w-a1c) 011
MSTRUCTIONS NPUT FUNCTION DISPLAY

Insure constants A and B are in

proper registers. Run TAPINT if

not. .. .

Enter program, set USER mode.

-To skip a passage: (A) COUNT=?
Enter counter reading at begingd c RUN TIME <Mb.SSY?
ning of passage.

‘Enter time of passage in corredt , _
format M.SS RUN COUNT=-cce

-To calculate time between two

readings: (B) COUNT1?
Enter first reading cl RUN' COUNT2?
Enter second reading ce RUN TIvik =Mbi, SS

-To calculate reading from

elapsed time: (c) M. 88?
Enter elapsed time MM .SS RUN COUNT=cce

-To calculate elapsed time from

counter reading (D) COUNT?
Enter counter reading c RUN TIME=M#.SS

To repeat any conversion, go to

step 3




USER INSTRUCTIONS

TAPINT

Pqp‘f of 12

SIZE:
pa1c) 011

STEP

INSTRUCTIONS

FUNCTION

DISPLAY

Enter program.

Put a tape of the desired type
into/on the machine. Rewind it,
reset the tape counter and then
simultaneously start the tape
playing and start a timer (a
wrist watch with a sweep second
hand will do, a stop watch is
better.) : :

After the tape is about half
way done, note the counter read=-
ing and the exact time elapsed.
You will probably want to write
these values down. When the tape
is almost done, take the exact
time for another counter reading.|

Calculate the constants:

Enter time in MM.SS format from
the first reading-elapsed time
pair.

Enter counter reading for the
above time.

Enter second time reading (MM.SS)
Enter coresponding counter
reading

The constants A and B are now
stored in their proper registers

t1

cl1

te

c2

XEQ "TAPINT"
RUN

RUN

RUN

RUN

TIME1?

COUNT1?

TIME2?

COUNT2?
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PROGRAM LISTING
TAPE

I

e

T B1elLBL
E" o
a2eLBL A

24 PROMPT
B5 XKEG 21

M.S5>?"

a7 PROMPT
a8 HR

a3 &8

19 *

11 +

12 XEG 22
13 RTHN
14« BL B

17 XEG 21

o

19 PROMPT
28 XE@ 21
21 -

22 RABS

232 6@

24 -

25 HMS

26 GTO 22
27eLBL

29 PROMPT
38 HR
31 &8
Z2 =
23 KER 22

“TAP

83 ~“COUNT=7

a6 “TIME <M

1% "COUNT1L?
156 PROMPT.
18 “COUNTZ?

28 “"MM. 537’

24 RTH

PSS

N

Coﬁnt to sec.

Convert m . §§

to seconds

Totgf Hm

Sec. to count

COunil to sec.

Count2 to sec.

"Timel-Time2

Hake time_O
envert seconds

to MM,.S58

Display time

MM.SS to sec.

Sec. to count

IZSelBL D

Te CCOUNTY"

o
J

G T e S0 00 0

PROMPT
HEG 21
5@

-

HPM=
GTO

NS AYNEN

z
-

FI¥ o

ARCL X
FIy =
AY1E
RTH

sLEL 37
Fis -

TIME="
ARCL ¥
AV TEW
END

DRSS Iy IR YRR S B e L YO W OO Y B 2% B S I Bt B ut )

B IR Het B Y I Bd I SR« S (0 (0 OB U3 S R A R

[RS8

SO T =

Fqn‘f.d‘l

Count_ to sec,
Seconds to MM.S§

Display time

c

B

cB

A

A+cB
c{A+cB)=Ac+Bc

2

B
t/B
A
B
A/B

A72B

(a/2B)?
t/B + (AIZB)

T -

-Display count

Wuse:. Atler 19 "HP41G OWNEIYS HANDIOOK AND PROGAAMMING GUIGE " for apeciic information on keysiokes. The Funchon Index is found at the very back of the Handbook. Refer 1o Appandix
w-wmm:mmmumm ~ ® £
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ome

ez
a3
a4
as
@6
e7

a8
89
108
11
12
13
14
13

16
17

V' @1eLBL
INT"

“TAP

“TIME17"
PROMPT
68

*

STO B61
“COUNT17?

PROMPT
STDO 82
“TIMEZ27?~
PROMPT
&0

* !
STO B3
“COUNT27*

PROMPT
ST A4

TAPINT
le bd e '.’=' S ‘l' WhY S ’“ﬂ!‘ e em—

Input 2 pairs

of experimental

data points

e b !l

1€ RCL Ud
19 RCL G4
28 ¥tz

21 =*

22 RCL' 94
23 RCL oz
24 H1Z

25 @

25 —

27 STO G
28 RCL. a1
29 RCL &g
3@ HrE

31 =

32 RCL o3
3T RCL &2
34 Ht1z
25 *

36 -

27 RCL Gg
33 -

3% 3TO 59
483 RCL @z
41 RCIL a3
42 *
42 RCL @4
44 RCL &t
5ok

45 -

T ORCL @
45 -

43 STa 1@
S8 OEMD

[

Calculate
determinant

Calculate and
store A

Calculate and
store B

See the append

dix for an
explanation
of how this
works

L] h.mm“am-qﬁw-m Toon Fuvoetion tualic is foussd o Suw vary bk of B Handhash. falr 5 Appons: € in
OB 0 S S
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

TAPE
DATA REGISTERS STATUS
09 SIZE 11  TOT.REG. 037 USER MODE
10 ENG FIX 2 sCl ON XX OFF
. DEG RAD GRAD
T FLAGS
#_SIC SET INDICATES CLEAR INDICATES
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY |




REGISTERS, STATUS, FLAGS, ASSIGNMENTS

TAPTNT
DATA REGISTERS STATUS
00 |Determinant 50 SIZE 011 TOT.REG. 025 USER MODE
Timel ENG FIX sci ON___ OFF ____
Countl DEG RAD __ GRAD
Time?2
Count?2
05 55 INIT FLAGS
# SIC SET INDICATES CLEAR INDICATES
A
10 |B 60
15 65
20 70
25 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95




KEYBOARD —~  r=%°%
CARD LABELING

TAPE

vt P s P

HALEECEIE T Y]

5
i [ OR T usen

A T
SI=y=yS

CY=T=1=1=
=_—=aaaa |
= ===
=g =y=y=
AR AA
IS

1 .
‘ Count, time Count,
@ y count ountdtin
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CARD LABELING

TAPLUT

o Y s s
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KEYBOARD

=
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SYSTEM
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APPENDIX

1 Derivation of general formula

At any given time, the length ol tape that winds onto the take up
real is given by the equation

us=ray

where r is the raaius of the circle formeu by the hub ana the tape
already on the hub and 8 is in radians. bW at any time, the raaius
of this circle is given vy

r=r +9 T

O oq

where T is the thickness of the tape. This equation says that tne
radius is equal to tlhe radius ot the hub plus the thidckness ol the
tape times the number oi revoluticns the tape nas undergone. Sub-
stituting into the first equation we have

o,
ds_(r0+2ﬁP)d6

Integrating the lert ana right sides from O to s and fron G to o
respectively gives i ,

S=r8 s/

We now have to make some substitutions to get this into the final
form. The substutions used are

s=vt
a=2mn
n=ec

Substuting these in one at & time %?u sinplityin. we jet

vt=rg B4 B

mn 2
- T (Zﬂn)
rodﬂn+£"‘ S
T 4n'2n2
=r 2'n+4"

=r02nn+Tﬁne

Vt=P0?ﬂ'c+Tﬂi?cd
7

N e’ 2
v v

IT Explanation of TAPINT

. . L2 . L
Given our equation t=Ac+Bc , ve can solve for A anc B it we Know
2 time~-counter reading pairs that satisry the equation as follows:



APPENDIX
we know that t =Ac +Bc?
1 1 1
and t2=Ac «|—Bc2
2 2
2
c, ¢4
if we let D= > then by Cramer's rule
€2 ©2
c2
171
A= 2
2 C2
D
and
[o] tl
B=lc t2
D

~TAPINT uses these formulas,

Page IL ot 12
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