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NEWSLETTER OF v/n3, 1982

THE TI PROGRAMMABLE CALCULATOR CLUB.

9213 Lanham Severn Road
Lanham MD 20706.
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What we have afways feared has happened: Because TI waited s0 Long in coming out
with a new one, some othen company has jumped in and §illed the void. What we are talking
about is a revolutionary new desk-top caleulaton, the AF-1 grom OK¥ Instruments.It is
stated to be on the market, if our information source is comrect, by Apndil 1, 1982. You
may nead all about it on pages 7 and 8. We axe not sure if, at the Zime you receive this
issue, the telephone number shown on page § will stilf be active. It 44 interesting to
note that everything connected with this new company has been cloaked by secrecy. Even
thein telephone number, when one transfates the digits to Letters by means of an ordinarny
American telephone pad Layout, spells a secret message. T will not tell you what I nead
into it, Lest 1 influence you. You just try it yourself and see (f you come to the same
conclusion 1 came to. T will publish the best internpretations.

On a new subject, the PubLicity Department of John Wiley & Sons, Publishers, 605
Thind Ave., New York N.Y., 10158, have our club on thein freebee List. This is why 1 have
been able to tell you about the Latest awivals in caleulator-related books Lately. Our
club doesn't have the nesources to buy every caleulator on the market. 1 am very greatful
to Wiley & Sons forn providing us with this nice service of free books. So, 1 thy to nreci-
procate by wiiting a heview of every book they send me (nice review o1 not)although it 4is
sometimes difficult to write something caleulatorn-orniented about books Like "Wornd Proces-
sing and the Modern Office.” But here goes one that I Love to do: Problem Solving by means
of the TRS-80 Pocket Computer, by Don Inman and Jim Conkan, 255 pages, £982. T was happy
to §inaly be able to compare one of those highly-toted pocket computers o our own TI-59,
without actually spending money on buying one and Later finding out 1 didn't have any use
fon it. Don Inman is very well known for Lots of books about the TRS-80 Home Compuier and
also about a couple of books on TI-Basic. He knows what he is writing about and he does it
superbly well. But he could not convince me to use the pocket computer as a handy caleu-
Laton. 1t is programmed in Basic, and even Lif Lt allows you 1o use abbreviated sfatements
such as "CL." fon CLEAR on "FO." fon FOR, it stilL facks one-keystroke commands such as
available on caleulatorns. And, what is far graver, Basic removes you one more Level grom
the "innen wonkings" of the machine. With caleulatorn Language you are able to synthesize
almost any "scheme” with a few keystrokes, while in Basic you have to contend with the
{deosynchrasies of the Language itself and at times you have to become nathen wondy. 0f
cowwse, thein is a provision forn it, by supplying you with oodles of memory, s0 that
wondiness is no objection. But 1 rather push
Less buttons. My conclusion then: Although 1
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LOST IN THE DESERT? YOUR LIFE MAY DEPEND ON A TI-59.~ Professor John M. Bownds of the
--------------------------------------------------- Mathematics Department of the
University of Arizona in Tucson AZ, 85721 has written a couple of programs for the TI-59
that will help rescuers of people lost in the deadly heat of the Sonora Desert to compute
the probability that a given person might be found in a given area. During the actual
rescue operation that probability is constantly updated by the negative data generated
(no, we can't find the person here) until the probability becomes so low that the rescue
team leader might decide to stop searching that given area and commit his resources with
greater effieiency somewhere else. Renting a helicopter is expensive after all.

The two programs for the TI-59 are contained on two mag cards. If you feel you
might have a use for these programs, send two blank cards and a self-addressed-stamped
envelope to Professor Bownds at the above address. Overseas members please add a few
international response coupons available at your local post office.

ADDING MACHINE,- I received a letter from a recent member (also a very recent owner of
-------------- a TI-59) who told me he had an urgent need for a program that would
transform his TI-59/PC100 into an adding machine. He told me he was being audited by
the IRS. (to our foreign members: that is the federal tax collection agency) The machine
had to be able to do all four arithmetic operations and print everything with the corres-
ponding sign of the operation in the right-hand margin.

I wrote this program between the morning mail pick up and the afternoon mail deli-
very. The only way I saw fit to do it was to use the user-defined keys A through E:
A means +, B means -, C means X and D means DIV. Finally E means =, to be pressed any
time to obtain subtotals and totals.

Does anyone know how to do it by NOT using the user-defined keys but the +, -,
X, DIV and = keys instead? I will publish practical programs that actually do this, not
just explanations how it could be done. And, by the way, all printing should be done in
a FIX 2 mode. (Maurice Swinnen)

T 017 281 REST mmE e -
‘_"f ::: ::: : ooo &9 OP o1s ¥e LEL ::l e '1: L%L
456, 00 T oot 04 o4 013 1z “E; I
FEa, [0 aoE 32 MY Q2o 22 INY Mmn a9 PR
e * On0E 58 FIX 021 44 SUM o f‘,,ﬁ, F f:, ,I:
P _ aog4 0z 0z azz o 00 Qo A <t
e s S| oos o esoor 023 32 HIT a2 il
.00 . aoe 08 Os az4 oz 2 a4z O @
=2 O R Qo7 2R OINY Ozs o0 0 d4s &1 RST
oL an - ooz 53 FIx D2e 21 RoT 1:14:1; :‘r- LéL
{269 A0 - Q0% 31 RS 027  7& LEL 45 i; é_
“EItan . | TI0 7& LEL 0zg 13 Q4B 43 ROL
SESq A = L 0 S U N 02% 42 FRD A 4;_‘ N !f: o
SR - 012 44 SUM Q30. a0 oo G4 32 wiT
1__.;.‘ c ,'_ - g1= a0 o0 az1 32 ®: a 4‘;‘ l:““_' o ;
s AR - Oid4 32 H4T gzz 05 5 aso o4 4
=.E|' 24 _ ois 04 4 [RICICHRAE N I BN = 15,1 RET
e - oié 0OF 7 034 21 RST i N

NEW DANISH CLUB,- The old Programmeringsklub (see v5n7pl) has beeh defunct for almost
--------------- a year now. I was happily surprised to receive a stack of very good
and well-written newsletters from a new club. The editor is Hans Peter Nielsen and the
address 1is Programklubben, Vestervold 16, 6800 Varde, DenmarK. The club has about 400
members, an issue every two months and dues of § 12.00 a year. Welcome to the club, Hans!
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PIE CHARTS.- You have all seen those special graphic representations of percentages, in
---------- the typical "pie"-form. To do these things on a computer is not all that
hard. But now, several members have asked me if it would be possible to do them on a/$1—59

CIA 30 %

with PCL00. Well, it is not all that simple. In fact, I
think this is a formidable task. You see, the user should
have the possibility to enter, together with a max five-
character long name, the corresponding percentage. It

is up to the designer to determine the max number of
slices of the pie permitted, but I should think a min

of six should be allowed.

But that is not all. The program should now convert the
entered percentages into angles to draw the dividing
lines. And, to have a neat drawing, this should be done
in Graphics Mode.

How about it? Our friends from Programbiten will call
this one an "Utmaning." And it is one that counts/

ERRATA: Clyde Durbin found the source of the flashing of curve # 7 in the DATA FIT TO 8

------ CURVES program in the newcomer's corner (v7nl/2pl5 to p20):

1. The address at 242 in the larger of the two programs should be 46 and NOT 45. To re-
medy it, in keyboard mode press GTO 240 then LRN and 2nd X=T 246. LRN

2. The address at 614 should be 625 and NOT "GTO". There is no label defined as "GTO".
You will have just enough steps in that partition to enter this extra line. BUT YOU
WILL HAVE TO HUNT UP IN THE ENTIRE PROGRAM THE DIRECT ADDRESSES REFERRING TO LINES
HIGHER THAN 614 AND ADD "1" TO EACH ONE OF THEM. Not too difficult, just time consuming.

Clyde also tells me that zero or negative coordinates result in error condition from LNX.

For those who don't want to do all that, may I remind you that there is a modified version
of this program, written by an expert, Bill Skillman. You may obtain that one from PPX,
P.O. Box 53, Lubbock TX 79408. Price is $ 4.00. The number is PPX # 208040 and the author
is mentioned as Frank Blachly. It sports a much shorter wait between entry and print-out,
has an automatic search for the best fit and many other goodies.

MARINE NAVIGATION MODULE:

Palmer Hanson writes:

Volume 34, Number 3 of the Journal of Navigation dated September
1981 carries a nine page article entitled "Calculators for
Marine Navigation" by rasil d'Oliveira. Page 457 of this

3ritish publicatlion states:

"The well-known German cruising yachtsman, Robby Scheuk,
in collaboration with Peter Forster, has produced a well-
thought-out solid-state software module for the TI-58 and
TI-59 calculators, the Scheuk Naviprog 2CC0. The module
contains seven main programs, which are numerically
prompted for:input, and almanac data for the Sun, Venus
and 40 bright stars; it will soon include the remaining
" planets. It has a useful selection of other programs

including Omega.

The sight-reduction program seems to be

the only one avallable that presents the answer as the
latitude and longitude of the intercept terminal point,

50 that you have only to plot the calculated coordinates
and the direction of the resulting position line. The
Scheuk Naviprog 1s not yet avallable in England but can

be obtained from Germany with an English operating manual."

Unfortunately, the article does not glve instructions by which
a yachtsman can obtaln the module. Perhaps your contacts at

TISOFT or Display can help.

I don't want this for myself, hbut

suggest that you list the availabilitj of this module as a

service of TI PPC Notes.
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STICKING KEYS.- I have received several accounts from members, telling me how they
solved this pesky problem. Not all of us have $ 57.00 availabte to
exchange the calculator at the slighest hint of trouble!

. The first account is by Lem Matteson of Kansas City, MO. Rather than retyping
his epistle, I would like to give it to you as I received it. This way I won't take
away any of its coloring nor of its flavor:

I almost forgot, in the last newsletter you mentioned those sticking keys
an ask what to do sbout them, First tell the members not to eat peanut butter
and jelly sandwichs while using the calculator. Then suggest that they check
V5N2P3, In that issue Peter Poloczek tells how to open the TI-59, He wes
telling how to adjust the card reading speed but you have to get it apart to
clean the keys. He tells of the two plastic tabs that hold the bottom together.

I had a sticking key 9 (OP) It wouldnot come back up and I was sure that
the return spring was shot. The key switch is part of the circuit board and
is a little hump of deformed spring metal. Its something like the toy cricket
kids used to play with. you push it down and it springs back to shape again,

With Peters assurance, I removed the two screws and holding it key side
down I 1lifted the top end and pushed and wiggled the bottom untill it came
apart. It is a tight fit and I was afraid to use too much force before,

With the back off the rest is easy, Four screws hold the card reader part,
remove them and 1ift the printed circuit board with the reader still attached
and put it to one side.The board is a friction fit between plastic tabs and posts
along the sides. Now you have the key half of the case with the keys still in
There is a thin sheet plastic foam either covering the keys or stuck to the
circuit board. This acts as a spring to keep the keys tight in the frame, don't
loose it. Rig up a couple of blocks so that you can lay the case down without
pushing the keys out of place. Now dump the keys out into a pile and wipe each
key with a soft tissue to get all the grease and dirt off. Then wash them in
mild liquid soap. Do NOT use harsh chemical cleaners some tend to make plastic
swell up a little or get soft and stickey. Denatured alcohol can be safely
used since TI allows you to clean contacts with it, Wash and wipe the case
also cotton swabs are good for getting in the holes,

Put the keys back in the right holes - Oh Oh where do they go? Everything
is backwards, STOP. Do what you should have done first, !iake a mirror image
chart of the keyboard. The inside cover of Personal Programing has a copy of
the keyboard. Your chart will have the column with E at the top on the left
and the A column on the right, Now sort out the keys and fill the holes, one
row at a time, Hold each key so that it reads right and turn it right to left
and put it in the hole. Make a cardboard keeper 2 1/2 by 3 1/2 inches to fit
over the keys and hold it in place as you turn the case over to check your work.

Now put it back together. Don't forget the plastic pad. Make sure the
board is down completely, be sure the off/on switch at the top is down over
it's two plastic posts and that the switch slides OK. Put the screws back in.

Hold the works face down and put the back cover on. About this time the
little plastic U shaped frame arrount the module space will fall off, It fits
over four small posts on the back cover. Make sure the cross piece of the U
is tward the top. If you put it on the bottom you cant get the back on.

Oh yes, remove the module and the battery before you start to tale it
apart,

I had taken my SR-52 apart a long time ago and the tip about the key chart
dates from that project. After I got the whole thing back together I found
some keys in the wrong place.

Tell our members that it's not too hard and there is a very good chance
that cleaning will solve all the problems,

The next account is by Frans van den Bogaard, a very active member from Amster-
dam in the Netherlands. Frans takes care of the calculator corner in the HCC Nieuws-
brief (which is Dutch for Newsletter) for microcomputers. Because there was never
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a clear-cut definition as to what a microcomputer exactly is, programmable calcu-
Lators have been allowed in its pages until someone complains-about it. Up to now,
nobody did. Although Frans is perfectly capable of putting together a passable text
in English, in the newsletter he writes in putch for his fellow countrymen. I have
taken the Liberty to translate the following:

Calculator Clinic: my TI-59 started to act up after about one year of use. The
keys started to work progessively worse. The A (code=11) was sometimes an 11, but
most of the time it was 22, while the B, which should have been code 12, most of the
time showed a 22. Going to the right of the keyboard things got gradually better,
though.

The first thought that comes to mind in such cases is :"Must be a dirty keyboard,
should be exchanged." No time to look after it, so let's try to sail around those
problems and use other codes, or just synthesize them.

But then, in a moment of rash decision, let's take the whole shebang apart quick-
ly. It worked rather well with the card reader, but now, how to go on? The construc-
tion was unknown and, as you know, prudence is the name of the lady who owns the
porcelain shop... So, let's wait for a better insight and some more time...

Now on our latest PROCAL day ( a nice euphemism for a meeting of calculator nuts.
Ed.) T found outthat everything hinged, litteraly, on two little tabs. Twelve o'clock
at night is a fantastic time to test it out. The taking-apart worked without a hitch,
Close inspection revealed the subtlety of the defect: nothing was dirty, it was almoust
impossible for dirt to get in, but a rather sloppy mounting coupled to time -read use
of the keys in the upper left corner - did the rest.

The keyboard consists of 5 + 9 parallel wires running vertically, which are embed-
ded in a carrier. The five wires run in the middle under the keys, the nine wires run
two-by-two + 1 in between the keys.

Now, vertically mounted with respect to the wires are nine bronze strips, each
strip consisting of five "click contacts" pressed in the strips. These form, with the
five wires, the socalled matrix. The nine wires are connected to the strips. This
will also nicely debunk the attractive fable about possibly extra codes by means of
an extra keyboard. (see TI PPC NOTES vén1) This keyboard doesn't have any unused
rails!

The above mentioned strips are glued above the wire matrix by means of a sticky
plastic sheet, a functional, but sometimes troublesome solution.

what showed now at close inspection was, that the top strip had slid away from
its intended position (poor mounting?) and was touching the adjacent strip. This way
the strips make contact to each other, which explains the strange behavior. :

The remedy was simple: because removal of the strip from the plastic earrier might
have resulted in damage to both, I simply cut the plastic in between the spot where
both strips were touching, straightened the position of the strip, fixed its new
position with some more sticky plastic sheet and, all the codes are back where they
are supposed to be! :

By the way, when taking apart or putting together again the card reader, do not
try to bend the strips. They don't, but they break easily. And I don't recommend sol-
dering them. Positioning the motor in its frame has to be done carefully, otherwise
you risk an eternally running motor after everything has been put together again.

But now that you have the whole thing apart, you might as well clean it th ourough-
ly. And yes, that little roller has to go back in its place, so keep on looking where
exactly it goes......

\Fey at rest 4 key pressed down
D o T m& Sketch of how the keyboard
S — T works .
' a—yertical column
\ l‘ \ ll l‘ l‘ #-horizontal row
tz:l : VA :
o X & X 6 X ° Xz °
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! ! ! ' 1
F?J r—t 1 i :




TI PPC NOTES VTN3P6

The third person who says he knows how to take a calculator apart and fix the

keys is Stirling Hartman from Corona, California. Stirling offers the following
thoughts:

Remove the battery pack, the module and two phillips screws on the back. Be of
good patience and carefully work the two sections (top and bottom) apart. Start at
the LED end. The calculator has a plastic hook near the S in Solid State Software.
You must rotate the halfs past the hook before it will come apart.

BE CERTAIN THE KEYBOARD IS FACING DOWN OR ALL THE KEYS WILL FALL OUT !

The keys have foam under them and the switches are plastic coated belvelle springs.
Usually sticky keys are caused by adhesive seeping from the face plate. I used a

scalpel to remove it. The keys are shaped this way The small end will
eventually punch a hole in the foam. I have rever- sed the foam and
solved the problem of too sensitive keys. L

p.s. The 59 exchange costs $ 63.00 now.

The first one clears registers m through n; m < n.
Enter m STO 00 enter n press or call A,

The second routine copies registers m througn n into registers p and following; m < n;
unpredictable if overlapped.

Enter p STO 00 enter m X:T enter n press or call B.

The third routine exchanges registers m through n with registers p and following; m < n;
unpredictable if overlapped.

Enter p STO 00 enter m X:T enter n press or call C.

In the examples, we first stored 100 in RO1, 200 in R0O2, etc up to 600 in R0O6. Then we
asked RO1 through R06 to be copied into RO7 and following. Next we asked RO1 through

RO3 to be exchanged with RO4 and following. And finally we asked RO1 through R06 to be
cleared. In between we made listings by means of 1 INV 2nd LIST.
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A NEW PROGRAMMABLE CALCULATOR.- The new AF-1 is truly a sensational break-through in the
----------------------------- state of the art of designing PPCs: an enormous memory
capacity for a desk-top instrument and a reasonable price. The specs, which we obtained

by sheer accident, where acquired by rather devious, illegal and unethical means, we

must admit. But, as we all know, the end always justifies the means. And nothing can stand
in the way of bringing you the latest in our hobby.

The people at OK# Instruments (R), the designers and manufacturers of this remark-
able device, in order to hide their imminent break- through on the calculator market, had
all their brochures and fliers printed in a small Maryland printing shop, some 3000 miles
away from their home base. It just so happens that our club also employs the services of
that same shop. How exactly we obtained a copy of the flier you may admire on the next
page should remain a secret, of course. We might have to use that source again, so we
have every reason to protect it. But the results are sensational, don't you agree?

Spurred by our initial success, we set out to find the source of all that advan-
ced technology. Surprisingly, we found it in a neighboring state to Texas, Oklahoma. Now,
I hasten to tell you that the name OK# Instruments (R) has absolutely no connection with
the the name of the state it resides in. The name originally stems from "Okefenoki Swamp",
the place where all the design is done.

Once we had secured a working model of the calculator as it came off the assembly
line, we had it shipped to Maryland, to be analyzed at our laboratories. Again we didn't
spare any effort and even employed histology techniques, learned at Walter Reed. (Histology
essentially boils down to freezing the sample, slicing it by means of a microtome and
mounting it on glass slides) This we did and we examined it closely under a microscope.

An ordinary light microscope didn't supply us with any tangible results, but great was our
awe and surprise when we used the electron microscope. At magnifications greater than
80,000 we were able to identify several salient features of this calculator-to-come.

On the left everybody will instantly recognize the CPU, while the picture in the
middle represents the RAM, believe it or not. And, to our utter astonishment we found
a miniature schematic diagram engraved permanently on the back side of the chip. Those
among you with good eyesight will be able to read French wording on the schematic. I don't
have a reasonable explanation for that, but I might tell you that the lay-out expert at
OK# Instruments (R) had a rather strong Gallic accent and kept adressing me with "Momsieur"
instead of the usual "hay Misterr."

Probing some more we were able to find the T-Register (on the left) the card reader
(yes, I am sad to say, no bubble memory yet) but we found some innovative advances in this
one, we had never observed before. Witness, the miniature card cleaning device on the right.

In coming issues we will be able to reveal more about this marvel of technology. In
the mean time, lets await the appearance of the machine, and if the price proves ,
to be right, we should ali be able to write beautifull software with it. We surely will
keep you up-to-date on it in the pages of LRN.



VTN3P8

TI PPC NOTES

SNOLLJO 03YIS3A NO a3Sva NOLLVLOND 331Ud HOd
S99¢€-S¥ /. 2< HIGWNN 33u4 1101 UNO TIVI

("p102 1amod ayy Buibueyd pue uonysod
022 a4} U1 youms afierjon sit bueyd Aq
S1OA-QZZ Aq paresado eq os|e ued L—4y
ayy :ajop) -abexoed sy a19)dwod 133N0
HoA-GL | piepuels e ojut sBnjd yoiym

P02 tamod YOA-(OZL 3IIM-§ © pue JaA0D
1snp e ‘Ajjeut) puy ‘swesboid umo InoA
a1m noA djsy 01 SuUoINIISUY-13s[) pue
swio4 Bunpo) jo 1ajqe; 18ays-0G e $,249Y |

*PapN{oul osie a1e Jaueajo peay

€ pue spied yue|q asiy| ‘spsed onaubew
pap40odasald G 8yl uo pauiejuod ase

184} $15931 onsoubeip ¢ ayy pue sweisbosd
papiodataid g 3L} asn 0) MOY NOA smoys
fenuepy Aseaqiy oiseq v "wesboid o)
MOY U0 sajduexa SNOJBWNU Pue UoneWw
-10jul pajrerap ‘aaisusyaidwios sapinosd
fenuepy buiwwesboiy sbed-g vy "suon
-213do pue sa)0115Aa3) ||e sjie1ap jenuepy
bunesadQ ofied-z v :a1emijos pazy
-twoisnd Yym paddinba sawod -4y 3yg

‘swesboid 4 ‘BuiAaaing pue sweih

-0id g ‘sonispers swesbosd g °y yrew
‘swesbord z sey)yiey ‘'swesbord g yum
Bupsauibug jeande|g ‘swesbosd g yum
aoueul 4 :ajqejieae ate swelboid Juaseysp
01 48n0 [jam Bununeluod saueaqiy xig
sauesqiy jeuondo

61 16 ve

(S 34 €

6t SS vZ

8¢ (3 [4

6 61 vi

6t ot t
sdeys "Boag Arowrepy uondQ

:8jqejieae aze suoneinbiyuoo Guy

-MO0||0} 8Y | "saLIoWaW e1ep 10 SUONEJO0|
weiboid sayyia aseasoui 0) ajgejleae ase
sa|npoy uoisuedx 3y Asowayy feuondo

‘slamsue pue eyep juauiziad
$21J1IUDP| "SIINSAI PUE SUOIIRJNIJED INOA
lje yo Adoo juauewad |, paey,, e s1aAlap
Jajunid 8,L=4y 3yl ‘ajqesjas pue yseq

*Aeydsip ayi jo eoydas

pajeds y “1aded jeuwniayl apm Yous-y,2

uo (xuyew Jop 7 Aq G) s1910esRYD OZ 03
dn -Aejdsip ayy uo sieadde jeyy 13quunu
Aue syund a91und jewsays 12D “Bunuay

*ash (eNUIILIOD 10) spied Dnaubew
juejq uo papiodal aq ued wesbord Auy

‘UoNDNAISYy
JO JUNOWE WNWIUILL e Y3Im (s1aylo Aq
padojaaap sweiboid 10) sweiboid papiodes
-a1d asn ued punoibyoeq ylew wnuiuw
B (}iMm 3jdoag "sSpuoDas Uy UOIINGOS e dARY
0} PaAjos aq 01 s, 1eym jo 1daduod jesauab
e spasu Ajas1aw uosiad e ‘asn 0) Asea 0g
‘patjddns osje aie sweibosd papiodasaiyg
‘Buissasppe 19311put 10 10anqg ‘Buissasppe
81njosqe 1o sjagej Jo a0y “Bundwoid
suawnueyd)y sfana) auiinoigns g ‘suon
onnsui Buyouelq g *sbryy g@ ‘suoneso)
Aowaw weiboud g ‘si9isifas elep g
1S1 ynm swiajqoad atizey Asaa ajpuey osje
ued L4y 3y -sweiboud ajduns arpum
0] SUONdUN} 3Y) j|e UIed] O} Aressadau
10U S, puy ‘swajqosd Butejnunioy Juads
aq] ued awir alopy JdIsew O sajnu jerdads
10 s3p0OJ ON ‘wses| 0) Aseq -Buiunwuesbosry

WIN31 NOA UBYM 1B NOA asaym

NOoA (3} f1im Ae|dsip )1 pue U0 -4y Yl

aaeaj 1snl ‘pardniigiu aq anbojeip oA

pinoys ‘puy -suondo sidnjnw ai1ojdxa

noA 6umaj ‘sinduy Juasagyip buisn wajqosd
€ aAjos NoA 513) anbojeip pides sy

*SaNUIIV0D 3] 210489 asuodsal ul paAay
INOA 104 sitem uayl—wajqosd ayy jo abeys
yoea 1e ‘pueissapun noA swiidl uy ‘induy
INOA 10) NOA , syse, (xinew jop 7 Aq
G) Aeydsip apoip 6unniwa 1y 191oeieyd
-0C (4our-%6 Aq % 1) abie) ,1-qy 2y)
‘wa|qoid ay) aA[Os O] SUOISIDAP 10 S3INUD
10y ,jse,, 191e} ||im 1B sasesyd pue
spiom axew noA 13} 1ey) sjoquiAs jeldads
pue siaquinu ‘s13133| sAejdsip ‘Buiwwesd
-04d Yum uondUNfuod Ul Pasn ainlesy
bunduwoad ausawnueydie ayy -Bunduwosy

fondw.oo

a3yl — aanejas sajsusdxd asow

S} uo Ajuo punoj sainiesy npemod
ayl yum aojejnajed dopisap e jo
anjen pue Apoljduis ‘2ausjuaAUL0d
8y} saulquuod g~y oY

dwemsg 0)OoUs)ONOINO+

swdiqosd o) LoNNios

Yl Uy sjueIsISse INOA pue ‘noA spie L-d4y

a3 ‘sanbiuyoa) jeonewayiews jeads

841nbas NOA 19A3UdYM ‘1SN UBIDS 10 ‘1aauibua
‘uewssauisng e aie NoA 1aYylaym

‘pajunad 10 paAe|dsip aq ued siamsue

ol L-=d¥ 9yl UO puy °‘usIIUM aJ,AdY) Se

1sn{ pa1a1ua aq 0} swadjqosd smojje (SOV)

w)sAs bunierado ajeaqabie 1yBii-03-143; 53

*103enojes asodund jeiauab ajduns e se Ajises

se pajelrado aq ues 3t ‘1amod Bupejnojes
SNOWLIoU3 sey L-Jy 3yl ybnoyyy

‘swesboud papiooas
-aid | Bujueluod Aseiqiy suonieatjddy
aiseq e yum payddns osje si Ly 3y}

‘spied anaubew you) 0Z kq g
uo Apuaueunsad p103al pue ajm 0} Asea
ale sweiboud paubisap-wolsnd sabiej Ing

‘pawstweboid-Aay aq ued swajqoid Lioys
‘Buywwesfosd
paressjdwiod 10) ajqejieae ale si131s16a1 eyep
S pue suoyjeso} Ajowow weibosd 8L
ajiym ‘pIeoqAad Yl U0 SUOHIDUNY D1JIIUAIDS
1 9le 313y3 suonesydde jeayun|oag 104
‘uopiezniowe pue jjosAed ayij suon
-ejado s9pdwis 03 ‘Bunsesasoy sbuesr-6uog
pue sasAjeue jeioueui) ajedrnul buiajos
woyy sabues Ayijigedes ssausng sy
*ayje suoilesado jeDIUYI) pue SSaUISNG
0} jasse |npamod yy *s191ndwiod pue $10}
-ejnojes dolysap ajduns uasmiaq deb ayy
abpyiq 01 paubisap si 101einajed funuiid
Bundwoid ajqewwesbord pi1ed p.gy 94y

‘9U0AIBAS 0] 9|ge|leAR apew aq ued
101e|nojed s|qewwesboad

sq 6T 1M
ONIddIHS

-4V
JOYOINDJOD

oy} Jo Jamod ay)
©* MON

undwosd sigowuoibosd
SLNIWNYLSNI #X0



TI PPC NOTES VIN3P9

PERSPECTIVE DRAWING.- Lester Tibbetts Jr., wrote this program, originally intended for
------------------- T1-58 use. It permits point-to-point or dot-to-dot perspectives

by means of your calculator. Lester wrote me that it doesn't have any bells nor whistles,
but that it would be easily adapted to T|-59 use, which | could not resist doing. So, the
longer program is proof of that. As Lester supplied also the mathematical formulas he
used, if shortened, it could even fit on a TI-57.

Vanishing points: LBL D': VP(L) = -(L/tan & ; VP(R) = L-tan @ .

All plan views must be rotated by angle @ to a coordinate system having Line of Sight

and Horizon Line (eye level) as abcissa and ordinate respectively. Polar coordinates
could be used here to save program space, but the method used here is faster. Coordinate
points for vanishing in two directions are generated and stored.

Coordinates: Vanishing left: LBL A; vanishing right: LBL B.

All points are vanished first to the left and then to the right.

Compute, vanish left, LBL D from steps 000 to 016. Vanish right from steps 017 to 030.
Compute, vanish left, LBL E from steps 033 to 051. Vanish right from steps 052 to 070.

As one moves around the object, different viwe points, angles and eye level may be
employed. The centralized coordinate system and zero eye level used here simplify the
presentation, but the selection of these parameters is no more limited than the conven-
tional perspective drawing. The rule to remember when establishing a new picture plane
location is that coordinate zero of the plan view must always be located to coincide
with the true lenght line. However, it is never necessary to redraw the plan since this
"lateral transfer' of coordinate zero can be accomplished mathematically by entering
each point through a subroutine which adds or subtracts the required correction,

Single point perspective can be done by entering @ as a very small angle. Zero,
however, will cause erroneous results''

Using a very large value for L will eliminate perspective. An interesting applica-
tion of this is the use of an L of several miles long and values for H and @ derived
from the position of the sun at noon on the 21st day of December. The sun does not ''see
in perspective, since the rays arriving at earth are parallel, so an isometric drawing
of a chalet thus created would accurately show whether the sun can peek under the eaves
and see through the windows. A similar view for the 21st of June should show the eaves
shading the windows but, as in conventional perspective drawing, viewing angles above
L5 degrees create distortion.

The chalet in the example has a prow front, a recessed balcony, and a difficult
roof line. Drawn to fill a 16 inch by 24 inch drafting sheet, the vanishing points
would be more than 10 feet apart! These complications may confuse the eye and possibly
even the artist, but not the calculator.

To gain familiarity, enter the program into the calculator and use the view point
data listed for the chalet. Enter a few points from the plan view (A, B and C coordi-
"nates) and plot the results (D, E) on the perspective drawing. Note that it is not neces-
sary for the two scales to be the same. Follow the steps as listed. A must always be
entered first, followed by B. C is always entered as height above the base reference
without regard to eye level. To avoid unnecessary lines enter visible areas only, roof
peaks first, then the eaves and gables. Connect the dots to complete the roof, then con-
struct the verticals from the D intercepts of the wall corners to meet the roof line.
You may want to try positive or negative values for H and view the house from above or
below.

Note that in the TI1-59/PC100 program, labels D and E are combined into one single
label E. And, of course, | would not try to discourage you to enter the larger of the
two program into a 58 and use it in combination with a PC100. It works just fine.
USER INSTRUCTIONS:

1. Enter Horizon (eye) Level H and press A'.

Enter Distance to Station Point L and press B'.

Enter angle, in decimal degrees, @ and press C'.

Compute vanishing points VP(L) and VP(R) by pressing D'

Enter Plan View Coordinate and press A.

Enter Plan View Coordinate and press B.

Enter Elevation (True Height) and press C.

Compute X and Y by pressing D and E. In the Ti-59/PC100 program press E only.
Repeat steps 5 through 8 for other points.

. Repeat steps 1 through 4 when changing Station Point.

.
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Perspective drawing (cont.)

The test data are from the rear roof peak: H=0; L=212; @#= 50; VP(L)=-177.89;
VP(R)=252.65; R=0; B=18; C=26; D=13.08 and E=24.65.

CHALET- PLAN VIEW

FAST MODE.- Palmer 0. Hansen writes:' | have belatedly discovered that the statistics
--------- and conversions functions do not work in Fast Mode. This is contrary to
the implications in the temth restriction on vbn9/10p19. It is consistent with Patrick
Acosta's statement on vbn8plk where he states:'The nice thing about this method is

that you may use library programs or statistics and conversions functions, then switch
to Fast Mode under program control.' '

DIAGNOSTIC,~ Palmer O. Hansen writes:'" | have found a memory malfunction which is
---------- not diagnosed by the SST program, but is properly diagnosed by either the
598-TEST-1 program from the Ti1-58/59 Service Manual (write TI in Lubbock for a copy.

| am:.not allowed to copy this copyrighted article. Ed.) and more completely diagnosed
by the extended Memory Module Diagnostic program (PPX # 908175G. Also write PPX in
Lubbock for a copy. Ed.) ' .

So, finally proof that our SST diagnostic is not foolproof.

SOLVING SIMULTANEOUS EQUATIONS,- Does anyone have any idea how to use the ML-02
------------------------------ routines as subroutines in a program to enable one to
solve simultaneous equations? T| is not able to come up with a complete answer either.
Any good solution would be accepted with thanks and published. Several members have
been asking me about this problem.

BOOKS,- The EDUCALC Mailétoré, 27963 Cabot Road, So. Laguna, CA 92677 announces the
----- following new arrivals:

Basic College Math, A Calculator Approach. Beginner's course in pre-calculus by Ash/
Robinson. Addison-Wesley, Stock # E-91, 526 pages, $ 17.95.

Mathematical Astronomy with a Pocket Calculator, by Aubrey Jones, FRAS. Stock # E-76,
Halsted Press, 254 pages, hardbound, $ 19.95.

Energy Analysis with a Pocket Calculator, 2nd Edition, by G.A. Patterson, Stock # E-70,
Basic Science Press, 138 pages, softbound, $ 9.95. (TI1-57 and HP-25) ’

Pocket Calculator Supplement for Calculus, by Rosser/Boor. Stock # E-32, Addison/Wesley
291 pages, Softbound $ 11.50. (T1-57 and HP-33E)

Practical Astronomy with your Calculator, by Peter Duffett-Smith. Stock # E-38,
Cambridge University Press, 129 pages, Softbound, $ 8.95.

Combinatorial Algorithms for Computers and Calculators, by Nijenhuis/Wilf. Stock # E-25
Academic Press, 302 pages, hardbound, $ 22.50.
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TI PPC NOTES
000 76 LBL 027 95 = 054 7 - ] X
001 14 D | 028 42 STO | 0SS 43 REL ggé 23 RCL }gg 23 sto | 13 &7
002 43 RCL | 025 05 09 | 056 09 09 | 083 12 12 | 110 04 04 13¢ 07 U7
003 o1 01 | 030 91 Rss | 057 sS4 > o84 95 = | 111l 91.RS 137 95 =
004 25 - 031 i 058 55 = 0es 94 +/-~ o 2 S 138 94 +/-
005 53 ¢ | o032 15 E | 0s9 53 ¢ | 086 42sTO0 | 113 13 C 133 42 808
006 01 033 53 ¢ | oeo 43 rcL | 087 02 02 | 114 42 sTO 140 06 06
007 25 + | 034 43 RCL | 061 07 07 92 02 | 1is 05 “os |4H—tTe-
ops 43 roL | 035 o5 o5 | os2 75 - | 089 ve LEC | 116 91 R/S 135
005 o> oz | 038 75 - | 063 43 RCL | 0%0 12 B 143 10 E
010 55 + | 037 43 RCL | oe4 08 08 | 09 4z sT0 | 118 19 D 144 43 REL
011 43 RCL | 038 10 10 | 065 S4 092 03 03 | 119 43 RCL 145 o7 07
oz M U 033 %4 ) | %8 as + | 093 65 x | 120 12 12 L AN
- - b -
SRR RRE R LA EAE MR
015 08 08 | D4z 01 1 | 063 95 = | 936 25 ¢ | 123 48 exc | 142 42 STO
012 43 RCL | 043 75 - | o7o_91 R.g | 097 43 RCL | 124 12 12 150 10 o8
017 03 03 | 044 43 RCL | 071 veLBC | 098 01 01 | 123 39 COS 151 2L RS
018 55 + | 045 03 08 | g7z 11 R | 092 93 ° 126 42 STO | 135 15
015 53 ¢ | oae 55 + | 073 42 sTm | 100 48 Exc | 127 00 00 153 17 8
020 01 1 | 047 3 RcL [ o074 o1 01| 101 03 e | 120 g5 2° |13t 2 s
051 55 + | 046 06 o6 | o75 65 x | 10z €3 x| 129 42 510 155 11 11
022 43 RCL | 045 54 > | 076 43 ROL | 103 43 REL | 130 os Cor | dEE3LEE
023 04 04 | 050 £I X o7 o0 oo | 104 00 00 | 131 35 1/% ! !
024 35 + 051 53 ¢ 078 95 = 105 85 + 132 65 x 158 18 €
023 R 0%z 33 RCL | 079 48 exc | 106 43 RCL | 133 43 RCL 15 12 %le
S| 96a oi o1 | 107 o0z 02 | 134 11 11 | g61 91 R/S
12.00 HLEY
212,00 DIST - 082 03 O . ,
so.0p ANGL | 035 95 . | 082 S o0 | 128 22 xiT | 473 93 20 | 220 42870
-177. 82 ve-L | 035 43 RCL 0s4 85 + | 130 04 4 176 42 sto | 32} 9 10
52. 5 03 o4 04 | 0ss 43 RCL | 131 71 SBR 177 ov 07 | 553 02 RiT
033 23 04 | osc 10 15 | 132 93 PRT | 178 33 17X | %24 02 2
oo nl o4l 33 ece |08 95 = | 133 43Rl |73 83 R ) 225 92 3
Q00 R84 11741 |ose 32T ]34 03 03 180 43 RcL | 322 02 g
1000 | o043 95 = | 082 D4 4 | 135 &5 X 181 11 11 | 535 oy
13. 08 2| 044 42 sto | 9990 23 O 136 43 RCL | 182 49 FRD | 555 g7 ;
24. 65 vl gas 09 09 091 71 SEBR 137 12 12 133 07 07 329 04
04 52 417 | 092 99 PRT {138 85 + 184 95 = | 553 o3 :
000 T6 LBL 047 04 4 093 98 RADY 139 423 RCL | 1235 94 +/- 531 7
000 76 LBL | G4z o4 4 | 03¢ 22 INV | 14D 0l D1 136 42 s1o0 | 231 3 SER
a0z S5 =+ D43 71 sBR | 095 S8 FIX | 141 95 = 187 06 0¢ a3 ng R
003 o1 1 | 050 99 PRT JE&;.;Q_%g%_ 142 48 ExC | 188 32 XiT -%3:——ﬁ4—£é§
s 02 2 | oSt 53 ¢ 097 76 143 03 03 | 189 04 4 25s 17 ;.L
00S 22 INv | 052 43 RCL 093 11 A 144 65 X 190 02 2 73 4' o
o0 2 lhe| o053 o5 os | 022 S8 FIX 145 43 ROL | 191 03 3 | 537 1 sTd
006 ZBLOG| peq 75 - | 1o o0z o2 146 00 00 92 03 3 |23 MM
007 25 + | 035 43 mcL | 101 42870} 147 85 4 193 02 2 | 535 of RiT
009 54 ) a5 10 1o | 102 01 01 1 148 43 RCL 194 00 0 540 06 !
010 3z WIr | 057 54 103 32 %:T | 149 02 02 | 195 02 2 | 549 0 8
011 08 03 | 058 &5 x 104 01 1 1S0 95 = 196 07 7 231 o4 2
012 3> xiT | 0se s3 ¢ 105 02 3 | 151 42 sTo | 197 71 SBR | 543 %3
015 &5 e | oeo 01 1 106 71 SBR | 152 04 04 | 198 99 PRT | 5.4 o3 3
013 o “he | 061 75 - 107 99 PRT | 152 91 R~ 199 43 RCL | 245 o¢ &
2 2% 20| nez 43 meL | 108 43 ROL %%3"?§‘t§§‘ 200 07 07 | 542 o3 3
US 2 BING 0e3 o3 os | 102 01 01 1SS 13 C 201 32 RiT | 535 71 [
017 1S5 E 064 55 + 110 83 X 156 42 sTo | 202 04 4 348 99 EER
D15 43 reL | 085 43 RCL | 111 43 RCL | 157 05 os | 203 0z 2 549 31 R :
18 AIREL| oe: o0& oe | 112 90 00} 158 82 XIT 204 03 3 | ¢ el L
g20 S5 + | 067 54 O 113 95 = | 159 01 1 205 03 3 | 351 18
021 53 ( 063 65 % 114 48 EXC | 160 05 95 206 02 2 352 4 £
052 01 1 0gs 53 ¢ 115 01 01| 161 71 sBR | 207 00 O | 553 2 810
022 01 1 | 070 a3 meL | 116 65 x | 162 39 ERT 508 03 2 | 232 12 .i%
024 43 RCL Q71 07 07 117 43 RCL £3 9 / 209 05 O 355 0? AT
055 03 03| 072 75 - 1158 12 12 | 164 v6 LBL | 210 71 SBR | 55:; nq3 é
022 82 9% o073 a3 moL | 112 33 = | 185 L0 E 211 99 PRT | S22 43 3
02 33 gL | ova 03 03 | 120 34 afo | 168 a3 poL | 212 98 ADV | S8 o9 5
028 t1 1 075 S4 121 42 sTO | 1&7 12 12 213 22 INY 358 02
0zs 11 11| 7% 33 . | 12z 02 02| tes 38 SIN | 21 S8 F1x | 233 32 &
030 42 sTO 077 53 ¢ 1?_3 21 Rs/S 169 55 =+ 215 91 RS Se1 D‘é E
031 08 og | o078 43 ReL | ! ¢ 170 48 EXc | 216 ¢ 262 07 7
03 43 RoL | o7 o7 o7 | 125 12 B 171 12 12 | 2ir. 18 A7 563 T
o35 03 03| neo vs - 126 42 s70| 172 39 cos | 218 58 FIX | 24 o SER
034 55 =+ D31 43 RCL | 187 03 03] 173 42 7O 219 02 02| 355 s PR
035 53 ¢ 265 91 R
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PROGRAMMING PUZZLES,- In v7nl/2p9 I presented the following program puzzles by Charlie
- ——— - wWilliamson:

1. MIN-MAX SORTER WITHOUT USING THE T-REGISTER COMPARISONS. Place a in the display re-
gister and b in the t-register . Devise a routine that will place max(a,b) in the

t-register.
Charlie's proposed routine has 40 steps and reads as follows:
LBL A ( XsT = ( XeT+ ( XeT + XsT ) XsT O ) ) ABS ( XeT - ( XeT + X:T )
XsT ) ( X:T DIV2 ) ( X:T DIV 2 ) X:TRIN

Clyde Durbin, Dallas,Texas, has this solution, with only 19 steps:
LBLA-X:T=DIV2 X (OP210-1) +X:T =X:T RIN

BjBrn Gustavsson in Smedjebacken, Sweden, does it in 17 steps:
LBL A+ ( X:T = XsT ) ABS + X:T ) DIV 2 ) X:T RTN

Jeff Rosedale S min-max sorter looks like this: (24 stéps)

LBL'A - XsT =X (( OP 20 + 1) DIV 2 - 1) ABS - X:T = ABS RTN

John Allen solved it in 15 steps:

LBL A - X:T - ABS = +/- DIV 2 + X:T = X:T RIN

And John adds this 18-step routine, idbase we want to save all pending math:
LBL A ( CE = X:T - ABS ) (+/= DIV 2 + X:T ) RIN

In all of the above routines DIV means the division key + and ABS means the absolute
value key IX| I don't use the key symbols out of sheer laziness: It requires me to
change the daisy wheel on the typewriter each time for one single character. Those
special characters are available only on the "symbols" daisy wheel.

And that is all as far as solutions received for this puzzle at the time of writing.
(mid February)

2. POWERS OF MINUS ONE. Place an integer in the display. Devise a routine which will
display (-1) to the nth power.

Palmer Hanson bettered Charlie's original routine with this 1ll-step one:
LBL A ( DEG X 180 ) COS RTN

Mike Malak, l4-years-old, in Alexandria, Virginia, phoned me this solution two days
after I had mailed v7nl/2:

LBL A X & =RAD COS RTN

And Clyde Durbin offered exactly the same solution is the one from Mike above.
Bjbrn Gustavsson rearranged his steps a little, but came up with practically the same
thing:

LBL A RAD X m ) COS RTN

With tongue in cheek Clyde says that he liked the programming puzzles but that he wished
I would use (1) harder ones with math terms he doesn't understand or (2) easier ones
that are obvious.

John Allen came up with the same routine as Palmer Hanson, above and Jeff Rosedale
(a little older than Mike Malik, but also still a teenager) had practically the same
idea as Bjdrn Gustavsson.

Now Myer Boland sent in the following routine:

PUT IN RAD MODEj RST; ANY INTEGER + OR —; PRESS RUN
000: DIV 2 ) INV INT X=T PI PI LBL PI COS RTN
And Myer says:" 11 steps if INV INT is counted as one step.”



TI PPC NOTES V7N3P13

Now, while I am writing down all this, and in the firm believe that no more solutions
will arrive, the postman brings Bill Buechner's letter. Bill says that 23 steps are
enough for #1 and 11 for # 2:

LBL A - X:T HIR O7 = INV STF 7 VX OP 19 CLR IFF 07 019 RTN HIR 17 X:T RTN
LBLA STO 00 1 +/- DSZ 0 005 RTN

"But," says Bill, " If I were going to use it in an actual situation I'd prefer this

solution to problem # 2. It is 4 steps longer but much faster in running time than the
DSZ routine:

LBL A +/- DIV 2 = INV INT + .1

OP 10 RTN

If more solutions arrive and if they are very different from the ones in this issue, I
will put them in next issue. I thank all particpants. Your response was overwhelming.
Maybe out of these routines we can choose a couple of good ones for our own module.

With respect to that module: I have been dragging my feet on it for the last two
months (on purpose) hoping that TI would finally tell us what the next one is going to
look like. No such luck. If the next one turns out to be an "enhanced TI-59" with, let's
say for the sake of argument, modules one can write into directly, then there is no
point in us developing a module. In that case everybody just "develops” his or her own
module. But if the new one turns out to be an animal completely different from the TI-59
(say a sort of hand-held computer a la Radio Shack or Sharp) then we will go ahead
with our own module. In that case the TI-59 will not be obsolete very soon. In any case,

I would hate to waste our (collective) money on something that would become obsolete
even before we finished it.

RPN SIMULATOR,- Bj&rn Gustavsson. As promised in v7n1/2ph (enhanced decimal point trick)

=~=====e=--===  here is Bjorn's RPN Simulator that uses this enhanced decimal point

trick. The different user-defined keys and labels used are:

A = ENTER D' = R+ (Roll down)

B= <+ SBR CLR = CLX (Clear X-reg)

c= - SBR CE = Clear stack

D= X SBR LNX = Last X

E= 3 SBR X:T = X:Y (exchange X with Y)

Et = ¥YX
oo ¥e LEL oo k. =5 - 157 g2 =z
081 17 B EPRAN I iosto | 157 Eil
ooz 88 3TF P i:l i ik Oo oo 1 - '._‘« s
033 a0 o9 T ) = 1ed g 3T
Q04 32 RTH ; ok TG belooas =
oS & LE 1 X i 162 43 ROL
ooE  1& A* 3 15 ez 2 &l
ooy 21 ZHD ? ] 43 '; F;-xi o < -
poe eI . 13 T 22 &3 1
go% 21 ZHD 13 45 166
012 21 ZHD 43 £1 1&7
Qi1 17 B* 22 o0 o0 163
Qie 32 RTH TS 7E 7S 1e% s 270
013 7B L &1 ) v 21
|:|14 i7 B* 0 2 ’1—1_ i
015 22 INY s : SRR
Q17 00 00 14 : 174

3 22 RTH 13 17S

Q19 ve LEL 473 1:2
g2o0 11 A 2z 17
g21 1é& R? 449 172
D22 87 IFF 21 17
Q23 00 Qg a1 DI
g4 00 GO oo X 1t 7
025 40 44 0 = tga It
026 42 570 6 LEL 1 26
027 25 25 15 134 01 :
028 43 EWC E i35 00 0
ez 21 21 43 RCL 12 4z =7
030 27 IFF 2z zz { L 1
031 oL ol 125 a2 RTH




TI PPC NOTES VIN3P14

NEWCOMER'S CORNER. How to transform a problem into a program. Maurice E.T. Swinnen.

At the TI seminars newcomers often ask me:"How do you start writing a program?
What is the logic behind it?" My answer is usually "let me show you by means of an
example."” And that is what I am going to do here also.

The example comes for theelectronics field. That is the only profession I can
talk about with some degree of selfassuredness. For those not in the EE trade, don't
despair. Just follow the equations, even if they don't mean very much to you. Mathe-
matics is, after all, THE universal language, bridging almost all professions.

In my junk box I have collected over the years many power transformers. They
originate mostly from radios and TV sets taken apart. The sets were donations from
friends and neigbors who knew that "Maurice somehow plays with that kind of stuff.”
Then, when I feel the urge of being creative and concoct some device that is supposed
to benefit our household, I delve in my supply of parts (the junk box) and to my utter
despair I find that all those nice transformers I kept for years have no markings on
them. So, out comes the trusted VOM and I start measuring everything measurable about
them. Most of these rellcs come out of tube sets. A representative schematic appears
on the left. You might say:"In these

s2n -—l .+ days of transistors and ICs, what is
z | ~ that old mastodont good for?" Note the
5 4 e le czl+ c3l+ 720 volts high voltage winding. Note
Ba ir‘ 'I‘ ']j also the 110 volts primary winding.
NTUAC. ogq 4 ), —0 Divide one by the other and you get a
g:; £ OMIT Ci FOR CHOKE INPUT- ratio of roughly 6.5 to 1. Now if you
apply 110 volts where normally the
@.10 OTHER HEATERS 720 would go, you would measure on

the other side (where normally the

110 would be connected) about 17 volts.
Wouldn't that be a suitable voltage for transistor or IC circuits? On the other hand,
in the kind of electronics in which I dabble, microwaves, tubes still reign supreme.
So, the old power transformers are still up to date. Whatever use you are going to make
of these oldies, (and you hate to throw them away) you will want to know all their cha-
racteristics, especially the current limit, before you put them in any circuit.

Now, long time ago, a technician friend of mine gave me two curves. With pain-
staking patience he had plotted high-voltage winding ohms/volt versus permissible
current on one curve and primary ohms versus allowable current on the other curve
for transformers of different manufacturers. He told me that, with a very small spread,
they all agreed with each other. Using these curves then is easy. Just measure the
resistances (the transformer disconnected from the 110 volts, please!) and read the
permissible current from the curves.

~ SEEpme—mEmnEaes

w e uee-

»

ALLOWABLE PRIMARY CURRENT-AMPERES

h

L
1

4 - of
3 5 OMMS /VOLT
PRIMARY RESISTANCE -OrmS



TI PPC NOTES VTN3P15

newcomer's conner. (cont.)

One drawback of the curves is that they are rather small and inaccurate. So, I
decided to "transform a problem into a program.” Using the program solved also the
problem of finding out "where exactly I left those curves." Over the years I had made
at least ten copies of them and filed them at strategic places, never to find them
again. Now they would be kept on magnetic cards and neatly filed in the EE programs
folder.

In order to write a program, I first needed some equations. The best place to
obtain these equations are the curves themselves. So, by means of my best magnifying
glass I read off a series of data and run them through the "Data Fit to 8 Curves"”
(see newcomer's corner v7nl/2pl5) The - resulting equations, using curve fit # 7,
are: For the primary current = (1.978) times ( primary resistance to the power -.65)

For the high-voltage windings:
a. For choke input: max current = (63) times (ohms/volt to the -.6 power)
b. For capacitive input: max current is (47) times (ohms/volt to the -.6 power)
For the 5 and 6.3 volt windings I simply measured the diameter either in mm or in
thousands of an inch and computed the maximum permisible current on the basis of
one ampere per 700 circular mills, a rather conservative estimate.
If you want to use a factor of 2 instead of 1.978 in the primary equation, you will
make am error of only 1.11 %.

Now, we are ready to write the program. We are, of course, going to write one
with all the bells and whistles. So, we intend to use the nice OP 04 OP 06 type of
printing with descriptors in the margins.

Label A will permit to enter the resistance of the high-voltage winding, label
B the entry of the voltage of the high-voltage winding , label C will be used to obtain
the max permissible current with capactive input and label D with choke input. So, we
write:

LBL A STO 00 X:T 32 23 30 36 OP 04 X:T FIX 3 OP 06 INV FIX RTN (prints OHMS)
LBL B STO 01 X:T 42 32 27 37 OP 04 X:T FIX 3 OP 06 INV FIX RTN (prints VOLT)

We see at once that the portion OP 04 X:T FIX 3 OP 06 INV FIX is repeated in both
routines and thus may be a good candidate for a subroutine. We will call it SBR PRT.
So, we rewrite "both LBL A and LBL Byand add a LBL PRT:

LBL PRT OP 04 X:T FIX 3 OP 06 INV FIX RTN

LBL A STO 00 X:T 32 23 30 36 SBR PRT RTN LBL B STO 01 X:T 42 32 27 37 SBR PRT RTN
No come LBL € and LBL D:

LBL C RCL 00 DIV RCL 01 = YX .6 +/- = X 48 = X:T 30 13 00 00 SBR PRT RTN

LBL D RCL 00 DIV RCL 01 Yx 6 +/— = X 63 = X:T 30 13 00 00 SBR PRT RTN

Two new candidates for subroutines appear: RCL 00 DIV RCL 01 = Y¥X .6 +/- = X and
= X:T 30 13 00 00 . So we call the first one SBR RCL and the second one SBR X:T.

. LBL RCL RCL 00 DIV RCL 0L = YX .6 +/- = X RIN
LBL X:T = X:T 30 13 00 00 RN
LBL C SBR RCL 47 SBR X:T SBR PRT RTN LBL D SBR RCL 63 SBR X:T SBR PRT RTN

Because the calculator starts searching for the corresponding label FROM THE TOP OF
THE PROGRAM every time you call a SBR, it pays to place all your subroutines at the
top of your program. You will gain considerable execution time this way.

Now LBL E will permit entry of the resistance of the primary winding (110 or 220
volts. A 220 volt winding is approximately twice as long as a 110 one and therefore
should be entered with one-quarter of the resistance in the curves. It is wound with
one-half the cross-sectional area, which doubles the resistance per unit length. Take
these facts in consideration when adapting this program to 220 volts primary windings)
LBL E will at the same time compute the max permissible current in the primary winding.
(why press two keys when you can do it with one?)

LBL E X:T 32 23 30 36 SBR PRT YX .65 +/- = X 1.978 = X:T 13 30 33 36 SBR PRT RTN

But again we see that the portion X:T 32 23 30 36 is common with LBL A above. So we
call this new subroutine LBL STO.
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newcomer's corner (cont.2)
And, of course, we rewrite LBL E with the SBR STO in it.

If we run the data on the diameter of the wire of the 5 and the 6.3 volt windings
versus the max permissible current through the DATA FIT TO § CURVES program (a # 22
wire will carry .9 A., a # 20 about 1.5 A., a # 18 about 2.3 A., a # 16 about 3.7 A.,
and a # 14 about 5.9 A.) we end up with an equation as follows:

Max permissible current in Amps = 2.2 times (diameter of wire in mm to the sgquare)
Multiplying an entry in thousands of an inch by 0.0254 will permit now to enter either
mm or thousands of an inch. LBL A' is used for entry of thousands of an inch and prints
out MILS, wh;le LBL B' is used for mm entry and prints out MM.

LBL A' X:T 30 24 27 36 SBR PRT X .0254 = LBL B' X:T 30 30 00 00 SBR PRT X2
X 2.2 = X:T 13 30 33 36 SBR PRT R/S

And finally we notice that again we have a good candidate for a subroutine . The por-
tion X:T 13 30 33 36 we have in common with LBL E. We could call that subroutine E'.
And in the bargain we gain one step when calling it, as it is NOT necessary to say SBR E'.
A simple E' is enough.

And, here is the final product. The only additions to it are a few, strategically
blaced, ADVs to make the print-out look a little better and more meaningfull.

S0, 000 OHMS
7ED.000  VOLT D40 42 STO | 075 42 STO0 | 109 76 LBL
232,871 1A D4t 5z #iT | g7e 01 01 | 110 15 E 143 71 $BR
312,146 A D42 05 3 077 32 ®!T | 111 71 sgr | 144 99 PRT
bae D £ 112 42 sT0 | 145 63 X
0.800  OHMS 045 03 3 113 71 SBR | 146 93 .
2. 287 AMPS 2 = 114 99 PRT | 147 00 O
D486 03 3 115 45 vx 148 02 2
047 00 0 116 93 146 05 5
181. 000 MILS Dag 03 3 117 06 & 150 04 4
4,597 MM 049 06 6 1z e & 151 a5 =
46.499  AMPS Q50 32 RTH HS o3 .o | 132 78 aL
0ol LS EEL 120 5 x | 133 17 B’
5,000 MM 032 32 xiT 121 01 1 154 32 ®IT
SS.000  AMPS LS 122+ 93 . | 135 03 3
054 32 ®iT 152 2% 156 00 0
03% D3 3 124 07 7 157 03 3
DOO Te LEL | D20 4% v¥ 038 00 0 125 02 @ 158 00 O
00z 32 ®iT | 022 06 ¢ 958 03 3 15> 10 E° 160 00 0
0oz 01 1 023 94 +-- aSe 00 0 128 71 SER 161 00 0O
ags 03 3 | o024 95 = Jé0 0o 0 152 aa PRT | 162 00 O
00s 03 3 | 025 85w ge1 00 0 130 @& Apy | 163 71 SBR
Goe 00 0 | GE8 32 BTN | D62 00O 13131 peo | 184 99 PRT
a0 02 3 | Der  7& LBL 2 = 165 33 R
oog 0% : | 023 99 PRT 1§¢ 16 E?L 166 65 «x
ooe 03 0 3 pze 69 OF 134 32 %7 167 02 2
010 06 & | 030 04 04 135 03 3 168 93 .
ole xl' EE-!: 032 S8 FIX ] ? : : 127 (2 2 1?0 a5 =
013 43 RCL | 033 03 43 104 32 2T | 138 04 a 171 10 E*
g14 43 RCL | 034 €9 OF 105 71 8BR | 13e gz 2 172 71 SBR
G1s 00 00| 035 06 06 106 33 PRT | 120 07 7 173 99 PRT
ol 55 ¢ 056 gg é?v - 107 98 ADY | 141 02 2 1;3 38 gnv
017 4% RCL | 037 ¥ o re 108 31 R-§ 42 7 17531 R/&
018 0! 01 033 22 RTH or4 12 B s | 142 08 6
013 @5 = ; 3

After re-reading the above article I thought it adviceable to add a few safety
tips to you, children of the IC agey,who don't have an idea what 720 volts could do to
your disposition. (let alone your physique) First of all, measure resistances to iden-
tify the 110 (or 220) vdlts winding. That one should have about .5 to 5 ohms. The high-
voltage windings have much higher resistances: from 15 to 50 ohms. The 5 and the 6.3
volts windings have such a low resistance that equipment found in amateur dens is usu-
ally not adequate to measure such low resistances. After you are sure about which one is
the 110 (220) winding, cook your transformer under no-load conditions for a couple of
hours, to see if it gets too warm. ALWAYS USE THE ONE-HAND TECHNIQUE TO MEASURE THESE
BABIES WHILE UNDER VOLTAGE. STICK ONE HAND IN YOUR POCKET. You'll live longer that way.
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