Remembering The HP-35A"

Richard J. Nelson

In January of 2007 amajor milestone occurred for Hewlett Packard. It marked the 35™ anniversary of the
scientific calculator, the HP-35A. | have recently moved and now | have al of my calculator materials
together in one place for the first timein nearly adecade. As| unpack the 580 boxes of nearly 18,000
pounds of material | am reminded of those 35 years. This article is about remembering the HP-35A

In early 1972 | worked at Hi-Tek Corporation? in Santa Ana California as an EE doing maintenance
engineering on military timing devices. My primary hobby at the time was amateur Radio as WAG60BM.
A close friend, Leroy Sparks, was also into Amateur Radio and | would often stop by his Santa Ana
“shack” after work and on week ends. Leroy repaired test instruments at the Fullerton Hewlett Packard
Neely sales office, and in early January® 1972 he mentioned that HP had announced a new product, a
scientific calculator called the HP-35A. Since he was an HP employee he could get a discount and he had
ordered one®. The machine sold for just under 2,000 in 2007 dollars’.

Spending $2,000 on a new device of limited family use for a father with three young children would be a
difficult decision for someone today, but in the days when $2,000 would buy a new car® you could
understand what a challenge it was. HP made it very easy for you to buy a machine. Y ou contacted the
HP sales force and a salesman would take your order. HP aso started an order-by-mail campaign that
gave you atrue 15 day freetrial. They would not cash your check until after the 15 day trial. | closely
followed the HP-35A and | observed that they were in serious backorder on the machine. | eventually
decided to take the leap and | ordered a machine. See the details of my order in Appendix A.

The HP-35A was an astounding product representing the state of the art in electronics. Many years later |

1. Common engineering practice for part numbers is to use a suffix letter to indicate revisions for released
drawings. “A” is the initial release, “B” is the next revision, etc. AMF, a non-profit medical implant R & D
foundation where [ worked in 2007 uses this practice. HP used this engineering practice for their first
consumer product but soon abandoned it. They used the HP-35A designation internally and not on sales
literature. See figure A5 in Appendix A, figure C6 in Appendix C, and figure F1 in Appendix F..

2. Hi-Tek donated dedicated office and meeting space for the first PPC facilities after my garage proved too small.

3. The HP-354 Announcement date is January 4, 1972 making this date the official 35" year Anniversary date for
the scientific calculator. This date may be found in an HP employee publication, The Hewlett-Packard
Peninsulan dated August 1975. [ picked up an issue while visiting the San Francisco Bay Area at the time. See
Appendix C, figure C1, which reproduces an article titled “A ‘superstar’ quietly retires.” The Peninsulan was
published monthly for Hewlett-Packard People in Palo Alto, Mountain View, Cupertino, Santa Clara, and
Sunnyvale. The Editor was Dennis Cresswell at Corporate Communications, 1819 Page Mill road, Building 18
in Palo Alto, CA 94304.

4. Idon’t remember if HP employees had to wait until adequate product was available during those days. I don’t
think so because Leroy received his HP-35A and seeing it really convinced me that I had to have one no matter
how expensive it was. HP made it easy for people to order and for their first consumer product they did an
astounding job of marketing and selling, what was to become, their first true consumer product.

5. The 2007 $2,000 cost ($ 1,961.59) of the $395 HP-354 is based on The Federal Reserve Bank of Minneapolis
Consumer Price Index Calculator at: http: //www.minneapolisfed.org/resear ch/data/us/calc/
CPI factor ’72 —'07 = 4.916268, 74 — 07 = 4.168357

6. A new Ford Pinto sold for $2,078 in 1972 according to:  http://www.thepeoplehistory.com/70scars.html

7. Statek Corporation was a start up company with the objective of developing a low frequency, 32,768 Hz, tuning
fork quartz watch crystal manufactured using a semiconductor lithographic wafer manufacturing process..
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met a“salesman” who called on Statek’, where | worked at the time. We got to talking at the end of the
day and he mentioned that he worked for Mostek back in “the days of the HP35A.” | was very interested
and he told me the following story. | wish that | had taken notes and that | could remember his name.

He had started a manufacturer’ s representative firm that represented, among other companies, M ostek
Corporation in Carrollton Texas. AsaMostek Rep, HP contacted him regarding the manufacturing of
what eventually became five hybrid circuits for the HP-35A. He sat in on many meetings between
Mostek and HP engineers as they discussed the best way to divide the complex calculator circuit into
manufacturable circuits with minimum interconnects. Once the “design” was finished there was one
more “issue’ to deal with. HP would not accept a single source supplier. Since Mostek represented the
state of the art in hybrid circuit manufacturing that issue was going to be a challenge. In the end they
agreed to transfer their technology to another company and HP would order circuits from both companies.
The other company was American Microsystems Incorporated, AMI. Seefigure 1.

Asit turned out, HP' s policy of not depending on asingle supplier for parts paid off. Both companies
started building circuits. Seethe photo in figure 2 below. Thiswas new territory technologically
speaking, and both companies had difficulties. When it came time to deliver the five circuits required for
each HP-35A, one company could only make three and the other two. Asit turned out there were no
duplicates and HP was able to get afull set of five hybrid circuitsto start making HP-35A’s. | am sure

that these issues were well known within HP and they played arole in the comments made in the article
shown in figure C3.

While | found the technical details the most interesting | could tell that he must have come away from the
experience with anegative feeling. | probed further. He said that as Mostek’ s representative who
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Fig. 2 — Mostek ad in the October 9th 1972 issue of

Electronics Magazine, page 13
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brought a new customer to Mostek he was entitled to a sales commission. Once the deal had been made,
production was humming along, and he was receiving regular commission checks, a“problem”
developed. The HP deal was very big and involved alarge number of circuits and alarge amount of
money. Mostek had a corporate policy that a VP had to sign checks for $50,000 and up (that is nearly a
guarter of amillion in 2007 dollars) and when the commission reached this level human nature kicked in.
“Why are we paying a Rep this amount of money” the VP asked? “We can open our own sales office
and save money.” Efforts were made to cut off the Rep, Mostek prevailed, and he eventually lost his
contract dictated commissions.

| asked why he didn’t make the commission a sliding scale with respect to quantity. He said that he did,
but apparently it didn’t slide down fast enough. The numbers were so large that no one involved ever
expected to reach them. He made lots of money, but he could have made more if a“fight” didn’'t occur. |
understood the issue because | had experienced a similar human nature greed situation while working
previously at Hi-Tek.

HI-Tek was a small company that had a group that designed and manufactured parachute actuators for
military pilots. The president decided that they needed to design the next generation actuator but he
couldn’t hire another engineer to do the job. A designer said that he would work over time and complete
the design on hisown time if he could get a percentage of the sales. They struck a deal and | watched
him as he worked on the new design late evenings and on week ends for over ayear. The new design
went into production and was very successful. When the royalty checks reached a certain value the
company felt that they just couldn’t have alowly designer making so much money. Greed drove a bitter
“battle” that resulted in the designer leaving the company. | don’t know the exact details of the “greed
threshold”, but | could personally relate to the Mostek Rep’ s situation.

The technical details of the HP-35A may be found many places on the Internet so | won't include them
here. | will reproduce one brochure, however. Itisdated 2/72 and it isthe HP35A Advance Technical
Data printed in blue and black on semi gloss heavy paper. See Figure 3. Thisbrochureis especially
interesting to study because it appears to be written by a person just as sensitive to technical issues asto
marketing issues. It mentions that the machine has 35 keys. It uses technical termslike overflow and
underflow. It talks about the approximately 3 x 5 inch front panel describing the keys asfollows. “Each
key has a“breakaway” or “overcenter” touch similar to the key action of a high quality electric
typewriter.” This Advance Technical Data brochure even includes a table of Operation Speeds. For
example, Add and Subtract are 60 milliseconds and trigonometric operations are 500 milliseconds.
Where else will you find operation speeds given for a calculator?

The HP-35A was an incredible machine. 1t out performed all methods then available for solving
engineering and scientific problems available to an individual. Its 20 decade dynamic range was
unbelievable and HP made a basic calculator design decision from the very beginning. If you can enter a
problem into the machine all functions would work equally. In other words all functions operate over the
full dynamic range. No other manufacturer of calculators does as good a calculating job as an HP
calculator does. See appendix C at the top of page C3 for atypical example of how this dynamic range
may be used.

| was lucky in that | had more of a connection to HP than the average person. | used HP test equipment
and of course | had my friend Leroy. For most people their first exposure to the HP-35A was a“famous’
promotional letter. Seefigure4. The famous part isthe Leibniz quote at the top of the letter. Most
technical people have heard of it and there are many variations.

| remember sitting in my living room with all of the books of math tablesthat | had collected. The stack
was over two feet high. | randomly picked values for any math function the HP-35A performed. WOW,
| could replace all of these gigantic heavy books with this handheld marvel! | was very impressed.
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HEWLETT I'lP PACKARD

POCKET CALCULATOR

ADVANCE TECHNICAL DATA

A report on
the Hewlett-Packard

HP-35

A new shirt-pocket-sized
answer machine

to provide advanced
mathematical capability

= for the scientist

= for the engineer

« for anyone engaged in
complex calculation who
needs fast answers

Development of the HP-35 i a new breakthrough from Hewlett-Packard
research and a long leap forward in pocket calculator capability. 11 is sbout
2 small 2 o caleulator can be made—whils retaining fingertip aperation
and easy to-read answers. Yet its computationsl power iy extraordinary .. .
and it costs only a fraction of the price of dask-10p scientific calculators.

The HP-35 actually compresses mast of this “tig machine” espability into
& nine-ounce unit that fits comfortably imo a shirt pocket.

Large-Scale Integrated Clreulls (LSI):

The HF 35 has espec al-y aes~3ned MOS/LSI (Metal-Cruide-
I le Integration) circuits using a new

low-power, high-performance ion-implant process. These

circults are belleved 1o be the largest presently in volume

production in the world. Each is equivalent o 5,000 transis-

lors—a 1otal of 30,000,

Light-Emitting-Diode Display (LED):
The bright, easily-read display in the HP-35 was designed
specifically for this application by Hewleti-Packard, ane of

the world's leading producers of optoslectronic devices.
Since the displays are made from semi-conductor matarials.
they—iiko transistors—da nat wear out with time.

Taciile Feedback Keyboard:

The unique keyboard allows: grouping of 35 easily-operated
keys on a front panel approximately 3 x5 inches. Keys are
fully spaced for convenient fingertip operation. Each key
has a “breskaway” or “cvercerter” touch similar to the
key action of a high quality electric typewriter.

‘Compact, Contoured Case:
The HP-35 has boen designed to take substantial punish-
ment in field use. Hs sculplured. shin-pocket case is made
po threugh a combination of modern DDCk-nqmg 1ech-
riques and high-dan tegraled cireull alectrani
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ntific-language pocket calculator that combines slide rule portability

with the precise accuracy and problem-solving power of a small computer.

with 10-digit

Yet you can

accuracy in less Ihan half a second. As easy to use as an adding machine.

Operational Stack and Memory

The HP-35 is provided with an “aperational stack” of 4
registers, plus & memary register for constants. The stack
gilher simpie or complex problems: that
values, It holds 1he imermediate results
time, automatically brings them back
nates the naed for scraich

and 81 the appropria
far further processing
nates of the re-enlry of inermediate answers

Stack conirol keys permit the contents of any register 10 be
shified 10 ihe display lor review. Examples of how the stack
sctually tunctions will be Included later in this repart.

Automatic Decimal Point Positioning

The HP-35 allows values 1o be entered In either foating
poimt or scientific notafion. Answars larger than 102 and
smaller than 10° are displayed in floating point with the
decimal properly poaitioned. For values outside this range
arswors are displayed in scien e
panant of 10 shown at the right of

notatian, with
the display.

Bat

scien

Logarithmic & Exponentl
x¥

Trigonometric

The HP-35 is a 35-key, pocket-sized sciantific and
enginegring caloulator. It peefor
trigenometsic, and mathematical funct
keysiroke and eliminates the need 1o refer to log or

rig tables. It displays up to 10 significant decimal digits
and automatically positions the decimal peim throughout
Its 200-gdecade calculating range (109 1o 1099}

It combines the parlability and convenience of the siide
rule with the problem-salving pawer of a desk-top

ic calculalor, Howmver, |t provides a
traction of 1he time required for slide rule calculation
—uwith unprecedentad 10-decimal place sccuracy

hmic,
na wilh a single

8 kg

FWOrs in

A series of specific functions or formulas are
pre-programmed into the HP-35 to provida its unigue
capability for performing tigonometric and expanantial
functions with & sirgle kKeystrake, This faatue

makes it unnecessary 1o refer to tables for the values
of these tunctions:

Arithmeti
square root

Trigonomatrie: Sin x. Cos x. Tan x Asc Sin x, Arc Cos x,
Arg Tan x.
Logarithmic: Log
Other functions: x*, 1/x, = ard data storage and
positianing keys.

od, subtract, multiply, divide and

%, Log, x. and e~

Blanked Digits
lays pestinent numbers from left to right. Insignificant
tically bianked for easier reading
Vs is displayed as .5 with no trall-

of the display.
ng 2eros
Cverfi and lmproper

Overfiow and underlicw are indicated by the HP-35's closest
answens: 8.99 . . x 10%, and zer, respectively. Improper op-
erations, such as the square roct of A negative number,
are indicated by & Rashing display.

Battery Power or AC Line Operation

A battery pack, consisting of nickel-cadmium rechargeabls
battaries, provides typically five hours of oparath

mal use, When oparsting on the ba
automatically provides positive Indication
powar, Fiva 1o 10 minutes of operating time remain after thi
warmning signal is Mashod, An adapter is provided for AC
oparaticn (115 or 230 volts). The unit can be operated on
AC while the battery pack ts baing charged.

SPEED OF OPERATION:
Typical times for operations are:

Add, Sublract -
Multiply, Divide — 100 mil
Square ool — 110 mill

— 200 milliseconds
400 milliseconds
— 500 milliseconds

POWER:

AC—1150r 230 V, = 10%, 50 to 60 Hz, 5 waits.
ry—500 mw derivad I
Baery Pack. Meets
the Radio Techs
radic froquency
commercial sircratt

om Nickol-Cadmium rechargeablo
specifications established by

al Commission for Aeronautics, regarding
interlerence of devices carried on

WEIGHT:
Calculator — 9 gunces

Corsslt your miephone directory for the mumbes and Recharger — 5 ounces
ncdrens af vour local HP Sabes Office, or contact Shipping welght — apprax. 2 Ibs,
fin the U]

[ Parsmun 1201} 2855000 DIMENSIONS:

W120 Camtury Fioad

Midwest  Skowe (321 6770400
G500 Howard Steet

Skolie, INinols 60076

Length — 5.8 inches
Parmmus, New Jersey 07652 Width
Height — 0.7 10 1.3 Inches

TEMPERATURE OPERATING RANGE:

— 3.2 inches

0" Clo 40" C(32° Flo 104° F)

South  Atlanis [404) 4356181
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Atlanta, Georgla 30378
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HewlertPackard Inwwcantinemtal
3200 Hillvivw Avanue
Pala Alto, Californis D4304
Talaphone: (4151 4031501
TWX 8103731260
Telan 034-8461
Cabsle HEWPACK, Palo Alto

Hewlott-Packard Pocket Calculstor Products ane wi
against o
applies

The: Howlelt-Pacl
1

aughly o
meet its publis 5"\95 specifications
factory. The Hewlett-Packard Co
its cplibration measurements are traceable to the LS. Bureau of
Standards to the extent allowed by the Bursau's

calibration facility.

ACCESSORIES INCLUDED:
= AC Adapter and battery recharger {115/230\.
i * Soft leather case with balt loap

® Safpty travel case of molded plastic, which holds both
(818 561-6520 calculator and recharger and is compast encugh o fil most
sundard attache cases,

& Solf-adhesive owner name tags for the unit and accessories.
* Operating manual

Company cedifies that every HP-35 Pockat
ested and inspected and found o
belore it is shipped from the
any further certifies that

ranted
s warranty

focis In materials and workmanshi

1 p
s for mo (1) year from the date of delivery. we will

repair or replace components which prove 10 be defective during
nod

Ihu warranty period, provided the defec

HEWLETT hp PACKARD

units are rety
i-Packard. No other warranty ks expressed or implied

wl
w» are not liable for consequential camage.

v 1151

Fig. 3— This HP-35A4 Advance Technical Data brochure is dated 2/72. The four pages are printed on semi gloss
paper in black & blue. This obviously shows the very first version of the HP-35A. Note HP offices listed.
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Leroy and | continually showed each other things that we could do with our latest and greatest toy. Leroy
was single and | had afamily to support. To him it was atechnical curiosity bought with discretional
income. To me, it was an important tool | used in my job bought with vital family funds.

When you have afast convenient way to solve REWEETICS PACKARD

problems you naturally ook for problems to solve. ATUANCED RGDLCTS 10800 Wele . Comth,Collrsi 804 skohas 408:87700

One of the things | noticed with many of the HP-

35A users| came to know was that they would s

keep three by five index cards with formulas and f0 Tose hours like slaves

equations written on them. Certain problems AT

required an irritation process to get an answer.

Since you had to pressthe “loop” steps yourself by

pressing the same sequence of keys over and OVer i yeu sencur in this s00-year-cic opinion, meot tho first pecket caloulator
waln It b&:arr]e aCha“enge to Work OUt the mos We've christened this tiny, nine-ounce brainchild the HP-35 Pocket Calculator.

I like to think of it as an electronic slide rule. But as the enclosed litera-

effICI ent ga:k mani pulati On wue’]ce pog bleto ture will indicate, comparing this new working tool to a slide rule or ordinary

caleculator simply does not do it justice.

reduce the number Of |00p keys to pr6s' |f you The HP-35 offers a whole lot more in terms of advanced mathematical capability
than an and=he. calculator we know about. n fact...

spent two extra keystrokes to better load the stack " = M e T

to save one keystroke “in the loop” and the loop 1 JUr Rzt pocket

It's as portable as your faithful slide rule. But it's easier to use. It does

reql." rm tm |terat|0ns for an ans/ver, yOU %\/w more, does it faster, does it without reference to cumbersome tables, without

. . the need to write down intermediate results. It gives you answers with the
. to l0-place isi that's e: iall al » whe u're ing eut
eight keystrokes. In essence, the equationsonthe st iikise: Pt e S L rasim, e youve romndag eut o
index cards graduated into “program steps’ for The HP-35 has just gone into production after many months of exheustive Lests
. and refinements. During this introductory peried, available production is being
problerT] mlvl ng allocated under my supervision.

However, we'd be pleased to have you try this remarkable little answer machine
at our expense--so that you can evaluate its extraordinary capabilities. The

When | mentioned thisto my friendly HP sales pri2e" S IUE 3555, ‘ha You cam ke your Shalce of Several urchase ani paysent
person he told me an interesting story about a To do e, Sty £11L ot g metd the oang spclomea, Tou o velooms ko,
fellow in another sales district. This person had meny hours, errors, and dollars it will save you.

developed an extensive set of problem solving sn.m.l)T —

notes, and that HP was negotiating with him to buy 70/;//{ :/

them and put them into abook. Seefigure B5. A & st

S:o Mlexis/Sozonoft
year or two later, after | started the HP-65 User's i TSR
Club, thisfellow joined theclub and | heardthe  Fig. 4 — HP-354 promotional letter with its famous
story first hand in correspondence. Leibniz quotation.

If my memory serves his name was Lee Skinner and he lived in Arizona or New Mexico. Leewasvery
happy that HP had paid him $600 (2,950 dollars in 2007 dollars) for his “index card problems.” He
wasn't very happy, however, when he saw the HP-45 Math Pac and he contacted HP. He said that he had
sold them his material for the HP-35A math Pac, but not for the HP-45 Math Pac.

Most people know that when you buy a manuscript you are free to use it as you wish. HP, legally, did not
have any obligation to pay for another use of his material. Besides, it was many months later and the
people he dealt with originally were no longer around. How, HP asked, do we know that thisis your
material? Leereplied, “It is quite ssmple, many of the numbers used in the problems are my numbers;

my phone number, my address, etc.” In the end, HP paid him another $600 — and | am sure with a
stronger legal agreement —and all ended well. Thisisan example of the HP early HP calculator users
knew and respected.

By thefall of 1972 my computational life was very exciting. HP was advertising “every where” in
newspapers and magazines — 220 as mentioned in the article in figure C2. HP was sending mailers for
accessories and the factory was cranking out machines at arate of 2,000 per week according to the article
in figure C1. That would be 3.88 million dollarsin 2007 dollars. Then clouds formed on the horizon, and
| received the letter shown in figure 5. It described an HP-35A ROM bug. The Errors this bug caused
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HEWLETT - PACKARD

ADVANCED PROCUCTS 109600 M. Rood. Cowrting, Ciigbense 3004, Tabimboo #0823 7000 TR 91051480221
Dear] HP-35 Owner:

T am writing to tell you of some idiosyncrazies that we have discovered in the operation
of the HP-35. We believe that they are munor, but feel that vou should know about them.
There are two important things vou should know about these problems
1, Of the od-nunlbon nullion possible combmations of mombers and fmctions that
the calculator can handle, there are a few special calculations i which the HP-
35 mves meorrect answers, However, the likelihood of these siuations
occuring in the evervday calculations of most people is slight

2. Inmost cases. the error range m the answers 1 from one one-hundredil
of one percent (o a masmum of one percent

Enclosed i a card wiich details the specific caleulations wwvolved [ sugzest von read it
carefully

Without going into creat detail. these errors are canzed by a defect in one of the
alzorithms vzed i the maching's logic. We have taken wnumediate steps to correct the
problem, and will have replacement read-onlv-memones avilable sometune after the
first of the vear. After a thorough review of the HP-35 alzonithms. we are confident that
the attached list represents the range of ervors in the calculator

I vou feel that these ervors hamper vour vse of the HP-35. we will repair the vt at
onr expensze. To lave nz do o, just fill oot and retum the enclosed card. We will then
schedule the work on vour HP-35 and notify vou whien to =lup tie wmit o us

We sincerely rearet any inconvenience this may cause you, but we hope that

zenerally vou are as zatisfied with your calenlator as thounzands of other HP-35

OWIErS

Sincerely,

-

Fon Stevenson

Customer Service Managor

Fig. 5 — Letter I received from HP reporting a

bug in the ROM. [ sent my machine if for repair.

HP-35 Errata

Exponential functions

1. This situation involves the use of certain
numbers, which, when used as the value of
“x" in e*, cause that function to give an-
swers that are off by a maximum of one
percent.

The numbers are 0.7030975114 and
0.995033085 X 1072, or integer multiples
of the latter number through nine, by itself,
or when added to the former. These num-

Trigonometric functions
1. The HP-35 gives the following answers:

arc sine 0.0002 = 5.729577893 X 10*
arc cosine 0.0002 = 85.99427042
are tangent 0.0002 = 5729577893 % 1072

The correct answers are:

are sine (.0002 = 0.01145916
arc cosine 0.0002 = §9.98854
arc tangent 0.0002 = 0.01145916

2. The HP-35 gives the arc tangent of
1.00020002 as 45; the correct answer is
45.00573. This represents an error of ap-
proximately one one-hundredth of one

bers are correct when used by themselves
or derived as answers to expressions such
as In 2.02 (In 2.02 = 0.7030975114). The
idiosyncrasy is in the e* function, not the
logarithmic function.

Additionally, since x* '™, when ylnx
equals one of the numbers above, then x¥
will also be off slightly less than one percent.
To achieve a very good approximation of
the proper operation with these numbers,
you can simply leave off the last digit of
the number to be used as “x” in e* or x%
Ine*, when x = (—2291.072168 + 11.512924)
¥ 10! (J can equal 0 through 96), the HP-35
will indicate overflow (9.999999999 < 107)
when it should indicate underflow (0). The
numbers mentioned above are beyond the
dynamic range of the calculator.

=

3. There is a deviation of approximately one
one-hundredth of a percent in the arc sine
and arc cosine of these numbers (arc
tangent is correct):

0.7071774882 0.7071774884
0.7071774883 0.7071774885

The HP-35 gives 45 for the arc sine and co-

sine of these numbers; the arc sine should be

approximately 45.005730, and the arc cosine

should be approximately 44.994270.

We are confident that this list represents the
range of errors in the calculator.

HEWLH’TE PACKARD

Advanced Products
10800 Wolfe Road, Cupertino, CA 35014

were described on the card that came with the letter as shown in figure 6.

Fig. 6 — 3-1/4 x 5-3/4 inch card explaining the errors that
came with the letter in fig. 5. The left side is the front.

| sent my machinein for repair and the process, from scheduling to return, worked exactly as HP
promised. HP accomplished the only recall in calculator history with style and grace.

There are web sites dedicated to this ROM bug. A technical oneislocated at:

http://www.jacques-laporte.orag/HP35%20bug.htm

Exactly when the bug was found | don’t remember or have, at this time, documentation to determine the
date. | have heard of several descriptions of what the bug was. The onethat is technically descriptive, as
described by HP, isthat the bug was caused by a six bit programming error. | have this description
scribbled on one of my note pages. What does this mean?

The “official” end of life date for the HP-35A is unclear but it was certainly in late July, or early August
1975 making the product life three years and six or seven months. See figures 7 and C1.

HP promoted the HP-35A with lots of colorful literature. Some of thisliterature isfound in Appendix B.
Other classic HP brochures may also be found on the HHC 2007 Web site.

take an HP-35A group photograph.

| hope that everyone will remember to bring their HP-35A with them to HHC 2007 so we
may pick a good representative for each of the different types and that we will be able

Appendix C includes copies of three HP internal publications related to the HP-35A. Most of the formal
regular publications— HP Journal, HP65 Key Note, HP Keynotes, etc. - may be found on Jake Schwartz's

CD’saslisted at:

http://www.pahhc.org/ppccdrom.htm
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Jake has spent endless hours scanning these publications and he has provided a great service to the HP
User Community. Seefigure 7 for the label of the US and HP publications CD. International

publications are on another CDs including one dedi

3

Io.z QAngeles Tines

siness &

FRIDAY, JULY 25, 1975
Briefly Told

Rail freight traffic last week to-
taled 14.2 billion ton miles, up 4.4%
from the week before but down
14.1% from a year earlier . . . Share-
holders ‘of Magnavox approved the
previously announced merger into
Northern American Philips Develop-
ment Corp. Holders of Magnavox
common stock will receive $9 a share
. . . Toyota Motors said in Tokyo that’
it is not dumping automobiles in the
United States. The auto maker made
the statement in response to a charge
by Rep. John Dent (D.-Pa.) that Ja-
panese. cars are being sold at less
than fair'value here . . . Booz Allen
& Hamilton is considering acquiring

a portion ‘or all of its publicly held
stock . s Hewlett-Packard discon-
nued its HP-35 pocket electroni
caleulator, " ™

t .

Finance

Part i 15

Fig. 7— The Los Angeles Time mentions the
discontinuance of the HP-35A in late July 1975.

Appendix C includes a description of scanned inter
two internal APD memos to HP field sales offices.

cated to the UK Datafile. Refer to the link above.

- PCCD2Version301

P g CompledoyJake Sctmartz "
~/'PPC ROM Manual / Computer Journal of PPC I\'\\‘x,\
CHHU Chronicle / HPX Exchange / M

S~
8

%

£ o
A

/ HP65 Key Note / HP Key Notes / HP Journal Articles

\ Requires Adobe Acrobet Reader /
‘1_‘\ January, 2004 /,"‘

Fig. 8 — US User Community and HP calculator publica-
tions on Jakes PPC CD number 2.

nal documents with descriptions. Appendix D shows
The first memo, figure D1, explains when and why

the raised tactile dot was removed from the five key of the HP-35A, HP-80 and later calculators.

The second memo describes field service calculator repair. Initially all calculator repair work was done at

APD. Asthe product line expanded, however, HP

followed its normal policy of having the machines

repaired at field offices. To do thisthey had to document the machine with enough technical detail for it
to berepaired. Thefield repair memo is 10 pages reproduced four pagesto apage. Three introduction

paragraphs explain the Appendix content.

The HP-35A inspired tens of thousands of technical usersto excellence. | remember using it every day
for many years— until | bought the HP-65 for 3,313.84 dollarsin 2007 dollars.

Thanks HP for the memories.
X<>Y,

Richard
Appendix

Descriptions

Appendix A — RIJN HP-35A Order and Shipping Documents— 2 pages.

Fig. Al — This is what you received if you responded to an HP-35A4 published ad or direct mailer. Page Al.

Fig. A2 — Order form for Richard’s HP-35A4. Page Al.
Fig. A3 — Shipping label of Richard’s HP-35A. Page Al.
Fig. A4 — Notice of shipment of Richard’s HP-354. Page A2.
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Fig. A5 Invoice shipped with Richard’s HP-35A. Page A2.

Appendix B — Selected HP-35A Sales Documents— 6 pages.

Fig. Bl — Undated six page full color brochure. The front page has a cutout window and opens to show the HP-
354 full size. Note the red dot. The unseen label at the bottom of the machine says Hewlett*Packard. Page Bl.

Fig. B2 — Undated — ten year anniversary? - HP-35A4 Press release photo. This is a later version that doesn’t have
the “red dot.” Note the label at the bottom that says Hewlett*Packard 35. Pabe B2.

Fig B3 — Four page brochure (7/73) using the marketing cut-off-the-image technique to get the readers attention.
Page B3.

Fig. B4 — Four page flyer (3/74) promoting the last of the HP-354"s. Page BA4.

Fig. B5a — Promotional letter for the new HP-46, first page. The script at the top left is on a flap that when turned
over shows an adding machine tape of problems. Page B5.

Fig. B5b Promotional letter for the new HP-46, second page. Page B5.

Fig. B6 — Here is an HP direct mailing piece to promote HP 354 Accessories. Note the back order implication.
Page 5.

Fig. B7— HP-354 Math Pac promotional letter. Note the play on words text. This Pac has an interesting history.
See the text for the story of its history. Page B6.

Appendix C —Internal HP-35A Related Publications— 6 pages.

Fig. CI - The Peninsula was published monthly for Hewlett-Packard People in Palo alto, Mountain View,
Cupertino, Santa Clara, and Sunnyvale. This August 1975 issue article describes a bit of history of the HP-35A.
Page C1.

Fig. C2 - The cover of one of two undated issues I have of an APD HP 1972 internal publication. I can only
surmise the 1972 date from the context of the articles. Page C2.

Fig. C3— HP APD “Pocket news ‘n notes” article describing the competition. Page C3.

Fig. C4 - The cover of the second of two issues I have of an HP 1972 internal publication. I can only surmise the
1972 date from the context of the articles. Page 4.

Fig. C5 — Page four of the second of two issues I have of an HP 1972 internal APD publication. This is the earliest
staff of the APD. Page 5.

Fig. C6 — Internal HP board meeting memo for a meeting to discuss the final stages of releasing the HP-35A4. Note
the date. See figure C5 for photos of Alex Sozonoff and Ray King. Long time HP users will recognize many of
the famous calculator people on the distribution list.

Fig. C7 — HP Board Meeting agenda. Attached to the memo is a 17 page document titled “Summary of Model 354
Pocket Calculator Presentation to the Board of Directors on 17 September 1971.”

Appendix D —Internal HP-35A Related Communications — 3 pages.
Fig. DI — Memo that“5” Key tactile bump is removed.

Fig. D2 — Moving HP-354 repair to field offices.
Fig. D3 through D5 — Moving HP-354 repair to field offices Cont’d.
Fig. D6 — D2 memo Logic Tree attachment.

Fig. D7 — D2 memo Logic Tree attachment Cont’d.

Fig. D8 — D2 attachment HP-35S Anticipated Q & A.

Fig. D9 through D11 — D2 attachment HP-35S Anticipated Q & A Cont’d.
Appendix E =TI SR50 Competition, HP Analysis— 4 pages. (Landscape)

The six page document is numbered and reproduced two pages per page in landscape orientation. The sixth page
is a table and is reproduced full size.

Appendix F — Assorted HP-35A Documents— 1 page.
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Appendix A —RJIN HP-35A Order and Shipping Documents— Page 1 of 2 pages.

Once the HP-35A was introduced HP began
advertising it strongly in technical publications,
magazines, news papers, and in direct mailings.
See Appendix B for afew selected examples.

If you were interested you sent HP aform and
they “put you on alist” because they almost
immediately went into backlog. Figure A1l
showsthat | “qualified” for a 15-day Free Trial
Examination of an HP-35A calculator.

Advance Products INPORTANT: When using
Dept. 103-a your purchase order
HEWLETT PACKARD )
ﬁ 10900 Wolfe Road please include this
Cupertino, California 95014 \dept. number

EVALUATION REQUEST FORM

| |
| Product: HP-35 Pocket Calculator |

Terms: 15-Day Free Trial Examination

This is to authorize shipment to Mr. B. J.
¥elson, of the Model HP-35 Pocket
Calculator, including leather carrying case
and recharger, & $395. It is understood
that Mr. Melson may examine and evaluate the
HP=-35 for 15 days without obligation on his
part or that of his company. And, if not
coapletely satisfied, he may return the unit
and accessories within 15 days for full

credit.
Authorized by: JZK., =

Ship to: ¥r. R. J. Melson
2501 W. Camden Pl.
Santa Ana, CR 92704 |

i\ If above is not correct shipping /
\\ address, please make necessary changes. /

Payment Oplions jcsecx one.

BILL MY COMPANY for §395.00 pius §4.95 shipping and handling charge and any appdicable state or local
taxos. Please indicate bank Intoreation bulow.

....... BANK LOCATION GR PHONE NOD,

DuLLuvcntarcqnmo ¢ $305.00 plus saosuap-; e hanaleg charge a any agpiabie stte ot focl
taxos. |f desired o doferred payment iable thru my charge
CHARGE TO: [] Amarican Exprass  [] BankAmaricard D Master Charge

MY COMPLETE CARD NO. IS: —
If using MASTER CHARGE, pase include 4-sigit

¢ $395.00 pi | g lcablo stabo and local taxes. Hewlot-Packard pays

OTE: To ardor
nd amclcie wnnna ¥

Fig. Al — This is what you received if you responded to an
HP-35A4 published ad or direct mailer.

My HP-35A file also contains a Xerox copy (an
actual Xerox) of my “rubber” check and the
order form | sent to HP. SeeFig. A2.

The form says to send $395 plus $4.95 shipping
if you are billed. Thelast option isfor cash and
HP paid the shipping. Every penny counted and
| did not have a credit card.

Note that the Californiasalestax in 1972 was
5%. The salestax today is closer to 8.5%

depending on the city or county where you live.

LA sz - ~ i i e
RICHARD J. NELSON 191
PASTORA B. NELSON =
2541 W. CAMDEN PLACE (714) 557-6614 a e
SANTA ANA, CALITORNIA 52704 f‘f_d__ 3 172 R
Wobal | HEWLETT PREARRO s S

Facaf- /5’;,);:1!‘&66 F""’f_?':e:_g_ﬂ__ _ﬂ-zw_t__fvrf;. DOLLARS
BANKOFAMERIO\"'

m;mﬁ}“w?;cf" fl‘/.l'rlﬂl”"
ity ARBBET i F\EeTime e 1) iy i

sik22aw23d3 9w 0L L0=026 L "

P - e e =

HEWLETT hp PACKARD °
Lad ¥

Ay 3,77

B4 rdike to “shirt ockai

CHECK ONE PAYMENT OPTION:
O BILL MY COMPANY ¢

{  $39500, clus 45
e Lty
E [l pie my company ?u ;EE: SHIP TO: | 2 1o shan below)
(ovatadre ony o oucrases tor B Aind. \J /V_»z_./..r_on X ewg
..... TITLE

/f/ FEA coB?

-7120 s, AFaJE 5T

;,-}ﬂn? _AnA  ch 7370Y
ol
oo 395
's q‘ 19,75

F7es TR

CASH PAYMENT,

e s 0 d ar s
IIM . ,1{-l_¢'t.,| e M

mnz 3red oy ¢ TITLE
s'a "0 izac o OAHAJ‘{A‘
HONE NO. COUNTY

NOTE: To crder more ihan one unil, please specify quantity here

and enciose company purchase order.

Fig. A2 — Order form for Richard’s HP-35A.

| sent in my order and waited . . . and waited. The wait
was the most difficult part. Eventually | received a
shipping notice from HP. See Fig A4.

On July 31, 1972, just under 12 weeks after | ordered,
my HP-35A arrived — at 9:50 in the morning.

HEWLETT g PACKARD L2
Rev @  ppPs
TR0 Wil Mowd. Cogaetion, Caturain BRITA, Fiio 438 . 33P0 QJS];,?A
5 CUST ORD # = &y
HR ORD # 220601077

ggsf;g:gocgw“ | PACKING SLIP ENCLOSED
2220 5. ANHE ST
SAN'I'A ANA Y CNLIF 92704

Paz0a1ee

Fig. A3 — Shipping label of Richard’s HP-35A.
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Appendix A —RJIN HP-35A Order and Shipping Documents— Page 2 of 2 pages.

HEWLETT hp, PACKARD

ADYANCED PRODUCT 5710800 Wokk Road, Cupertino, Calformia 85074, Telephome 08237-7000, TWNK 89 (-238-0227

Dear Customer:

T am pleasedto tell you that your HP-35 has been shipped
separately and should arrive soon.

Tour inwveice iz endlosed Y ou may use the extra copy
provided to notify us if delivery iz not made within ten
days or if there are any difficulties with your unit upon
arrival.

Please take a few moments to look through the first two
sections of the operating instructions. The HP-3515
extremely easy to use, and in a very few minutes you will
realize how quickly and simply vou can make caloulations
that would otherwise have been impossible with any other
portable calculator.

Wehope you will takee full advantage of the trial period

to explore fully the power, versatility, and convenience

of your HP-33 at worl, at home, or while traveling. We
are confident that vou will become an enthusiastic member
of the growing family of HP-35 users.

Zincerely,

Eon Stevenson
Advanced Products
Customer Service Manager

RSk

I3 Maturally, ne payment iz due until the end of your
trial period. I you have prepaid or chargedtoa
credit card, a copy of an invoice showing a zero
baance is included.

Fig. A4 — Notice of shipment of Richard’s HP-35A.

Several things are worth noting. As previously
mentioned the payment was not expected until
after the 15 day trial period. The serial number
of the HP-35A is noted on the invoice. Thisis
afairly early machine. Also note the HP-35A
designation as the “Product Number.”

The new 35" anniversary machine, the HP35s,
product number is now called a manufacturing
number and is: MFG#F2215AA#ABA.

If you study the paper work in the figures you
will aso notice an important historical
distinction. Thefirst HP calculator team started
as the Advanced Products Department at 10900
Wolfe Road in Cupertino CA. When you hear

PLEASE PAY ON THIS INVOICE

PLEASE REMIT TO NO STATEMENT WILL BE ISSUED

DUPLICATE

HEWLETTEPACKARD INVOICE

SHIPTO
RICHARD NELSON

HI=TEK CORP

2220 S. AMNMNE ST

SANTA AnAy CALIF 92704

ADVANCED PRODUCTS
P«0sBOX 38289
SAN FRANCISCO CA 94138

PLEASE DIRECT ALL INQUIRIES TO

y
P
ADVANCED PRODUCTS
WOLFE ROAD
RATINO CA 95014 INVOICE TO

RICHARD NELSON

HI=TEK CORF

2220 S. ANNE ST

SANTA ANAp CALIF S2704

PHONE (408) Z57=7000C
(==r] PAYMENT DUE 30 DAYS
| FROM INVOICE DATE

chrnsmnlcn-:Eoequ_l_ o o
Li1MAY2

5100/ 354 POCKET CALCULATOR | 1
SERIAL NOT  1143A38208
o PLUS 5,00% TAX 19475
CASH PAYMENT 414475 |
|
THAMK YOU FCR YOUR ORDER |
PLEASE SEND INVOICE COPY OR REFERENCE NO ANDREMIT o o0 I

Fig. A5 Invoice shipped with Richard’s HP-35A.

of APD it was originally the Advanced Products
Department.

As the department grew from the original 14 people,
see figure C5, to over 700 people by the time the HP-
35A was discontinued, APD became known as the
Advanced Products Division. It isunclear to methe
HP definition of division. Doesit have to do with size,
sales, or products? When does a Department become a
Division?

The 700 employee number is also interesting because |
remember when HP moved to Corvallis after they
moved into new larger facilitiesin Cupertino | was
told the idea was that the company wanted to keep a
division as a small working group on the order of 600
people. When the number increased much beyond that
number the “division” would be split. The Corvallis
facility also used a new more efficient building design
with a“half floor” between two floorsto provide
access to plumbing and electrical distribution. The
new calculator “department” was having an impact on
HP Corporate and APD was alittle like a“tail
wagging the dog” by influencing everything from
people management to selling methods.
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Appendix B — Selected HP-35A Sales Documents — Page 1 of 6 pages.

pocket answer
machine that
speaks your
language

=+
L <C
e
59
=

[0}
=7
G .=
wl-i--
Qo
o=

Fig. Bl — Undated six page full color brochure. The front page has a cutout window and opens to show
the HP-35A full size. Note the red dot. The unseen label at the bottom of the machine says Hewlett*Packard.
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Appendix B — Selected HP-35A Sales Documents — Page 2 of 6 pages.

Figure B1 shows an early version of the HP-35A with a*“red dot” to the right of the on-off switch. Figure
B2 shows a later version of the HP-35A which doesn’t have the “red dot.” There are at least four versions
of the HP-35A and some collectors claim that there are six or more. We should be able to settle this
guestion as to how many different HP-35A’ s there are at HHC 2007 if everyone brings their machines.
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'70s,

a Palo Alto,

the world's first "electronic slide rule" ten years ago.

many Japanese-innovation trends of the

=
l2
o

ISTO

R¥

I4 1592654

®
X2y
HEWLETT - PACKARD a5

3.

AW/ 0

ONCE CONSTANT COMPANIONS OF SCIENTISTS,

the advanced-calculator market ever since.

when Hewlett-Packard Company,

SLIDE RULES,

Fig. B2 — Undated — ten year anniversary? - HP-35A4 Press release photo. This is a later version that doesn’t have
the “red dot.” Note the label at the bottom that says Hewlett*Packard 35.
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Appendix B — Selected HP-35A Sales Documents — Page 3 of 6 pages.

The Hewlett-Packard

HP35

Scientific
Pocket Calculator

Fig B3 — Four page brochure (7/73) using the marketing cut-off-the-image technique to get the readers attention.
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Appendix B — Selected HP-35A Sales Documents — Page 4 of 6 pages.

The Hewlett-Packard

Scientific
kc-it
culator

gives you

more of what you need

to solve even complex problems
quickly...easily...accurately!

Fig. B4 — Four page flyer (3/74) promoting the last of the HP-354s.
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Appendix B — Selected HP-35A Sales Documents— Page 5 of 6 pages.

When you bought an HP-35A you were put on HP's mailing list and you received mailings for future
machines. | received the letter below for the HP-46 which was introduced in 1973. | don't think that this
machine sold very well. It isnot shown on Rick Furr’s HP Calculator poster. It was manufacturer by HP
in Loveland Colorado and it didn’t have much to do with APD. Obviously APD shared their mailing list

with another HP division.

HEWLETT hp PACKARD

19310 Pruneridge Avenue - Cupertino, California 95014 - Telephone (408) $96-0100

Iﬂt/ é = Q; e
7@7 . - P50. 665 cn flawe?

What is the period of the pendulum (small displacement)

oo TE2TVE

Dear HP-35 Owner:

Now that is a problem you can solve in less time than it takes
to type this sentence, because you have an HP-35 Scientific
Pocket Calculator.

But we found out through customer research that there is one
more way that a calculator can be of even greater benefit to
working engineers and scientists. Possibly you have thought
of 1t a dozen times over.

It would be the machine’s ability to print out all the
important steps of your calculations for reference or for
filing,

And, that’s just what we’ve come up with . . . plus lots more!

NOW PLEASE TURN OVER TTHE FLAP AT TIHI: LEIT!

There it is at the top . . . a printout of the solution to
the problem just as it would be printed out on our new
Hewletr-Packard calculator. Below the solution are just a
few of the many other alphanumberic printout capabilities
of our . . .

All-new HP-46 Desk-Top Scientific Calculator
that offers desk-top convenience and security,
more power and functions, an LED display, and
prints out answers -- all at a price that puts
the HP-46 within the reach of every engineer
and scientist.

(over, please)

Fig. B5a — Promotional letter for the new HP-46, first page.

The script at the top left is on a flap that when turned over
shows an adding machine tape of problems.

Gentlemen: Please send the Hewlett-Packard HP-35 accessories indicated below.

BATTERY HOLDERI(S) including battery pack at

Your HP-35 is the ome for your pocket; the HP-46 is the ome
for your desk. Let’s look at the HP-46’s great capabilities:

First of all, it has 9 storage locations which can be
utilized and printed out individually or simultaneously.
And the HP-46 will .

. Convert polar to rectangular (and vice versa)

. Set degree, radian or grad modes and convert
angles from one mode to another

. Print out the number of entries in a summation,
the standard deviation, and the mean =-- all in
ome stroke!

. Recall the argument of a function after the
function has been executed

. Raise y to the power x; & to the power x

. Calculate common or natural log and anti-log

. Calculate sine, cosine, tangent, sin~', cos™!, tamn”

. And perform many other mathematical functions

One of the best features ‘“programmed’” into the HP-46 is the
price. You might expect a machine of its capabilities to rum
well above a thousand dollars. But the HP-46 is only $815.
That includes the printout feature and LED display.

TRY IT FOR 15 DAYS!
Would you like to try the HP~46 at your own place of work
under actual firing line conditions? It can be done. See
the enclosed card for details of our 15-day trial examination.
When you receive the HP-46, place it anywhere in your lab or
department and let everyone try it out.

Once you try the HP-46 Desk-Top Scientific Calculatoxr, you’ll
wonder how you ever got along without it!

Drop the card in the mail today.

Cordially,

o~

Tom Kelley, General ‘Manager
Calculator Products Division

TK:c

Fig. B5b Promotional letter for the new HP-46,
second page.

$18.00. Mama Thle
SECURITY CRADLE(S) including 2 coded keys Company
for personalized security at $24.50 Street
FIELD CARRYING CASE(S) of felt-lined cowhide City. County. State Zip.
with belt flap at $19.50

(If you order through an HP Sales Office)

itl

CASH PAYMENT. Send the following HP-35  MName Title.
accessory item(s) to the address indicated, Enclosed Company
is a check or money order for the accessorylies) Street
ordered plus applicable state and local taxes,
(Hewlett-Packard pays shipping and handling.) City. County. State Zip.
BILL MY COMPANY for total purchase amount
plus applicable state and local taxes. My company Please quote a price based on HP-35s,
purchase order is enclosed, (10 or more) SIGNATURE

Fig. B6 — Here is an HP direct mailing piece to promote HP 354 Accessories. Note the back order implication.
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PfEIVlJETT]‘I% PACKARD

19210 Pruneridge Avenue, Cuperting, California 85014, Telephone 408 996-0100

Déar HP-35 Owner:

In the relatively short time since the popular HP-35 scientific calculator
came onto the market, we've answered thousands of requests for help in using
the calculator to most efficiently solve many common but complex mathematical
problems.

Now, we've put the most important of these solutions together in a handy new
book, the "HP-35 Math Pac". This 169-page handbook gives anyone who uses
mathematical formulae the keys to the full power of the HP-35 scientific cal-
culator.

This valuable spiral-bound handbook gives you fully documented routines that
enable you to step through even the most complicated formulae easily. With
the "HP-35 Math Pac", you save time because you don't have to figure out how
to solve a difficult equation. Nor do you have to remember the keystroke
sequences...the handbook provides a permanent record, reducing the chance of
making an error.

The "Math Pac" can also show you how to use Hewlett Packard's "RPN" (Reverse
Polish Notation) and powerful operational stack in new and more efficient
ways in all your problem solving.

The "HP-35 Math Pac" is divided into seven major sections that provide solu-
tions to well over 100 useful equations. Here's a 1ist of the sections:

Machine Related Operations Numerical Methods

Number Theory and Algebra Finance

Geometry and Trigonometry Appendix (Questions and Answers)
Statistics

Included in these sections are keystroke sequences for problems like Triangle
Solution, Linear Regressions, Hyperbolic Functions, Complex Trigonometry,
Complex Arithmetic, Vector Operations, Chi-Square and Correlation Coefficient,
Roots of Numbers and Polynomials, Numerical Integration, Conversion Routines

of many types, Iterative Solutions to Equations, Compound Interest Calculations,
and many more.

With this handbook you'll be able to save calculation time, because you won't
have to figure out how to solve a problem or reformat an equation to fit your
application. You'll also be more confident of your answers because you will
have less chance for error in stepping through your math problems.

Let us help you use the full power of your HP-35, Invest $10.00 to get expert
help in solving your math problems. Simply fi1l out the coupon below, enclose
it and your check in the postage paid envelope provided and send it to HP today.

Sincerely,

DI,

Dan Scheel
Sales Manager
9320-2300 Just elip this coupon, put it into the postage-paid envelape, enclase your check and drop it in the mail today. 5952-6043D

B - - HEWLETT PACKARD
O ., I'd like to begin using all the power of my ﬁ
N ACCESSORY SALES DEPARTMENT
HP-35 right away! 18310 Pruneridge Avenus
Cupenting, CA 85014

Please send copies of the “HP-35 Math Pac,”
10.00* pl : -66001
at $10.00* plus tax per copy. (00035 ) RICHARD HELSOM 194ZF
HI=TEK CORP
Enclosedismycheckfor §____ (please | 2220 § AMNE ST
include your state and local taxes) SAanNTA ANA CA 92704

*Domestic U.S.A, Prices

‘ Please print clearly, this is your shipping label.

Fig B7 — HP-354 Math Pac promotional letter. Note the play on words text. This Pac has an interesting history.
See the text at the bottom of page 3 for the story of its history.
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The following article, see foot note 3 on page 1, is dated August 1975 and it announced the retirement of the HP-
35A. | had thought for many years that the HP-35A held its price throughout itslife. Exploring my HP-35A file,
however, shows that the price had been officially reduced. | would like to see aprice Vs. time plot/table for each of
HP's calculators. Which models best held their price over their official life? As| unpack my calculator materials |
will eventually get to the boxes of HP calculator t-shirts that | have saved. | wonder if | have one with an HP tiger

onit? All are new and have not been worn or washed.

HP-35 replaced in product line

A ‘superstar’

Advanced Products Division
in Cupertino is retiring the HP-
35 — the machine that sparked
the current revolution in sophis-
ticated scientific and business
pocket caleulators just three-
and-a-half years ago. Intro-
duced on January 4, 1972, it
was the first of the now popular
electronic slide rules, and it
established new standards of
speed and accuracy in personal
computation devices.

APD has introduced even
more sophisticated models since
then, and has sold more than
a million pocket -caleulators
throughout the world. Replae-
ing the 35 in the division's
product line is the HP-21 —
which, thanks to evolving tech-
nology, performs more functions
for a lower price.

Since introduction of the 35,
APD employment has increased
from a handful of people to over
700. Bob Schaeffer, having just
returned from Singapore, was
one of the first to join the group
that was to become the fledg-
ling division.

As production manager, Bob
recalls many problems in step-
ping up production to higher
volumes than HP had experi-
enced with any other product.
“The original outside market
survey predicted the 35 would
sell, at its maturity; at the rate
of 2,000 a month,” Bob remem-
bers. “I think we actually
reached that level within the
first few months.” It wasn’t long
before the schedule ealled for
2,000 per week.

Linda Waxler was another
member of that small team that
began producing calculators in
a crowded comer of the Data
Systems plant. She described
those first few months as a hec
tic time, but one in which mo-
rale was always high and a cer-
tain spirit caught hold that is
still evident today.

Bob tells of some employees
who were so eager they climbed
over the partition that enclosed
their work area so they could
start to work earlier. “Somehow
this group spirit got going and
our people were just unbeliev-
able — unbeatable! They could
do anything.”

The pocket calculator team
soon won the reputation of be-
ing “tigers” on the job. And
that spirit, together with Bob’s
wartime experience with the
“Flying Tigers” of the 23rd
Fighter Group, gave birth to
the friendly tiger that became
an APD symbol.

The tiger started appearing
on posters, publications and
tee-shirts. Clyde Coombs, a
“Flying Tiger” buff, ordered
patches that were sewn onto
shirts and smocks, and they
seemed to inspire even greater
loyalty and initiative.

Such spirit is all the more
remarkable considering the
range of problems that had to
be solved — most of which had
no precedent within HP. Sharon
Butterfield was doing the order
processing, and had her hands
full as orders flooded in for the
HP-35. Eventually she, and
others who came on board
later, worked out an ingenious
computerized system.

Gerry Inman, who joined Bob
in the production area, i§ an
accomplished Finn sailor after
hours—and although he intended
to try out for the Olympics, he
couldn’t spare the time away
from his work. Every job
seemed to require super-human
effort — to handle the orders,
produce the products, keep up
with the demand for parts, ac
commodate the growing num-
bers of people, and to move
into the present buildings in
Cupertino. According to Bob,
“Many of the people who joined
us have made somewhat the

quietly retires

same statement that 1 have.
That is, I've never worked so
hard in my life, but I've never
had so much fun either. There
was just no such thing as an
eight-hour day.”

It’s a little different now. The
spirit is stll evident, but the

work is more routine, more or-

Some of the thousands of HP-35s that were sold were
involved in high adventure. This one was carried high
upon the rugged slopes of Mt. Everest. One survived a

ganized, more systematic. In a
sense, retirement of the HP-35
signals the end of an era, and
the division’s move to Corvallis,
Oregon, in the near future will
bring even greater change. But
the tiger is a nearly invincible
animal and the indomitable
APD spirit will undoubtedly
survive,

trip through a

students and prof

in freezing t A
others helped navigate sailing vessels on the high seas.
But mostly, the HP-35 faithfully performed celculations for

Is in science,

ing and b

Bob Schaeffer shows one of the early tiger posters
extolling the virtues of the HP-35.

Fig. C1 - The Peninsulan was published monthly for Hewlett-Packard People in Palo alto, Mountain View,
Cupertino, Santa Clara, and Sunnyvale. This August 1975 issue article describes a bit of history of the HP-35A4.

| didn’t know that this publication existed until | visited the Palo Alto HP facility in 1975. Free copies
were available to be picked up in the lobby. Isthis publication still being published 32 years later?
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We’ve had an overwhelming
response —

Frankly, the response to our announcement of the
HP-35 back in January caught us a bit by surprise. In fact,
the order rate now is about three times what we had antici-
pated. Demand for the unit is so great that we are now
quoting 12-week delivery.

Since you already have your HP-35, you can appreciate
the great degree of interest this powerful little calculator
has generated. Since the introductory press conference at
the beginning of the year, more than 220 magazines and
newspapers have chosen to feature the HP-35 on their pages.
More than 70 million people learned about the calculator
through this channel.

We originally thought that the HP-35 would be bought
primarily by people in the scientific and engineering com-
munities, but we have received a large number of orders
from bankers, contractors, insurance brokers, doctors, statis-
ticians, and others outside the highly technical professions.
It seems the HP-35 is more versatile than even we thought.

Interestingly, about half of our orders have come from
individuals. purchasing their HP-35s with personal funds.
This percentage is changing, though, as more and more com-
panies and corporations begin to order the calculators in
quantities of 50, 100 and moere. To accommodate quantity
purchasers, we have established a discount schedule for such
orders.

Remarkable as the HP-35 may be, it is only one of a
full line of advanced computational products that Hewlett-
Packard offers. The Model 9810 and the new Model 9820
are among the most advanced programmable scientific cal-
culators on the market, and the HP 3000 system, introduced
late last year, is a multi-programming computer based on
a radical new design for small central processors. With

products like these in our line, HP is in a unique position
to offer customers a full range of problem solvers for many
applications.

Qur vigorous research and development effort in the
field of computation is an example of our continuing com-
mitment to the production of devices like the HP-35 that
represent substantial contributions to the state of the art,

As far as we can tell, the HP-35 remains the only ma-
chine of its kind on the market. Although other manu-
facturers have introduced pocket machines with one or
another features of the HP-35, no one has yet announced
a unit that comes close to being competitive.

If you are interested in quantity discount schedules or
in our other computational products, please call one of our
regional offices.

Manager
Advanced Products Department
Hewlett-Packard Company

Fig. C2 - The cover of one of two undated issues I have of an APD HP 1972 internal publication. I can only

surmise the 1972 date from the context of the articles.
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Figure C2 shows the first page of afour pageinternal publication of the APD. | didn’t copy the other
three pages because in terms of “remembering” the HP-35A they contain mostly promotional descriptions
for accessories, showing “Hello” in the numeric only display, and calculating how many cubic inchesin a
“Cosmic Cube” amillion light years on each edge. This problem demonstrated the dynamic range of the
machine.

My second issue, however, has some additional information worth sharing. Figure C4 isthe cover page.
Note that the “masthead” has moved from the |eft to theright side. Thisis probably something that only
an ex-publisher would immediately notice.

The article mentions fiscal sales. For HP that isto the end of October of the year. The article dso
mentions large quantity orders. A 100 piece order would sell each machine at a discount. At a15%
guantity discount this means that one order is $33,575 dollars. In 2007 dollarsthat is asingle $165,064
calculator order.

The article implies that the Owner’s Manual was revised within the first year. | haven’t checked my HP-
35A manuals for arevision history to check this.

Another interesting fact related to salesis at the bottom where there is the implication of a quotafor HP
sales peopleto sall at least 15 machines each. Having HP sales people sell the calculators was still
common through 1975 at the end of the product life of the HP-35A. At this juncture the trend was
changing very rapidly and with the introduction of the HP-65 it was difficult to get an HP sales person to
take your calculator order. Yearslater | remember an HP Representative telling me that HP had come
from calculator sales being 95% field sales and 5% retail to 5% field sales and 95% retail.

Figure C5 shows page four of the newsletter and the people of the APD. Y ou may put aface to the
signaturesin figures A4, C2, and C6. Older HHC attendees may remember at least one HP person nearly
twenty years later at HHC 1991 — Sharon Butterfield. She was still with HP calculators having moved to
Corvallis after starting at Cupertino. See figure Cb.

One other article, on page five of this Pocket news ‘n notesissue isworth including. Hereitis.

“No Competition - yet”

“Asfar as we know, no competitor has officially announced a portable scientific calculator that
resembles the HP-35. We do know that several companies are working to bring a similar machine
to market. Two of the more serious projects are in the works at Compucorp and Sharp. Either or
both of these units could be announced at any time, but delivery capability is still uncertain.”

“Any competition will probably have a hard time generating high production rates, since
MOS/LSI and LED manufacturers are running at full capacity and will be for some time to come.
Competitors will have to go through what we're going through now.”

Fig. C3— HP APD “Pocket news ‘n notes” article describing the competition.

It helps to remember that TI joined the pocket scientific calculator market in 1974 with the SR-50. See
Appendix E for an (internal?) HP Comparison of the HP-35A to the T1 SR-50.
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How things are going

You all know of the tremendous acceptance the HP-35
has enjoyed in the scant six months it has been on the
market. In fact, we were overwhelmed by the order rate,
which, if it holds, will bring fiscal 1972 sales fo a total some
three times our initial expectations.

The exceptional efforts of all of you, the nature of the
product and widespread publicity combined to make this one
of the most successful HP product introductions ever.

Surprisingly, we've found that the makeup of this initial
market is much broader than we had anticipated. Many peo-
ple outside the highly technical areas are buying the HP-335.
Also, a large percentage of customers is buying the calcula-
tors with personal rather than corporate funds.

Volume purchase agreements have been signed with sev-
eral corporate customers, and others have bought HP-35%
in blocks of 50 and 100. Keep the volume orders coming.

Unfortunately, delivery is now 12 weeks, a situation
we don't like any better than you do. In this business, it
takes time to get all vendors into high-volume production.
We've been working very hard to help our vendors to get
into high gear to meet our demand.

We hope to be able to quote four weeks delivery by
the end of the fiscal year, but in the meantime, we are be-
ginning to send letters to customers half-way through the
announced delivery time.

The letter expresses our appreciation for his patience,
and lets the customer know we're still thinking about him.
This should also cut the number of people who call wonder-
ing where their unit is.

The new, more readable manual is out, and will be in-
cluded with all units shipped from now on. A copy of the
new version will be sent to every customer who has already
taken delivery of an HP-35.

As you can see, we're putting all the pieces together to
make sure our marketing, production and customer service
match the high standard of the HP-35 product. We're build-
ing a substantial base for the future of this exciting product
line.

Thanks again for your support in the U.S, sales intro-
duction plan, Most sales engineers have sold their 15 units
and the calculator sales people are running hard. The con-
sensus from field management is that, even though the plan
created some immediate problems, the long run benefit to
HP more than compensates for the initial difficulties. Be-
sides, hasn’t it been a lot of fun.

Fig. C4 - The cover of the second of two issues I have of an HP 1972 internal publication. I can only surmise the
1972 date from the context of the articles.
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ALEX SOZONOFF
Managear

KATHIE JANDA
Secretary

[[EE——

RAY KING RON STEVENSON JIM LOCKE

Manufacturing Administration Markat

Manager Manager Planning

TR T

PAT WILLIAMS SHARON BUTTERFIELD

General Order
Administration Administration

—

Advanced Products Department Staff | : |

10900 Wolfe Road JACKIE SALABERT  GLAUDIA RHONDA LIVINGSTON
Cupertino California 95014 Order Order Order
Circa 1972 Coordinator Coordinator Coordinatar

Fig. C5— Page four of the second of two issues I have of an HP 1972 internal APD publication.
This is the earliest staff of the APD.
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Historically speaking the following memo helps to put the HP-35A project into perspective. The HP Board of
directors had a meeting to discuss the HP-35A and figure C7 outlines the meeting agenda.

The HP board presentation included a report that summarized the calculator market. One sentence was especially
interesting in paragraph A on page 3. “It is expected that the U. S. calculator industry is ready to react vigorously
to the domination of the Japanese, not only in the world calculator market, but also domestically (70% of market
share). Theindustry does not like to be reminded of another possible ‘transistor radio’ case where this market was
amost entirely taken over by the Japanese.”

The next page estimated the potential market for the 35A as having atotal universe of around 3,000,000 customers
broken into: 33.5% Accredited Engineers, 14% Scientists, 4% Math and Engineering oriented students and 48.5%
other occupations (Economists, Architects, Draftsmen, etc.).

The report described the “Plan of fiscal ' 72. During fiscal * 72, we plan to sell aminimum of 12,000 model 35A’s
inthe U. S. for asales revenue of 4.5 million or a 0.4% penetration into the universe described earlier.”

Other interesting statements in the report. Life cycle of 24-30 months. The life cycle was 42 months. Potential
entries into the market like WANG, Tecktronics, Monroe, and CDC. The fact that Systron-Donner had a scientific
pocket calculator on their drawing boards was mentioned. A major competitor for the model 35A was expected to
appear within 4-6 months after introduction.

The market from 1969 through 1975 was presented. The Casio “mini” was mentioned to reach 60K machines for
all of 1971. Based on arecently released Casio History news release Casio has just produced their 1 billionth
calculator. According to their time line the “mini” sold 1 million unitsin the first ten months of 1972. Seethe link
at:

http://www.casi o-intl.com/news/2007/cal_ one billion.html

A, INTRODUCTION

HEWLETT (hp, PACKARD
HP B. . GENERAL

- Definition

- Impact of "minicalculator" on the overall U.S.
calculator market

CUPERTING DIVISION + 110061 Folfe Ruad, Cursortino. California 55014. Telephone 4082577000,

we -Alex Sozonoff wi  October 5, 1971 - Pricing characteristics and trends |

. . = Major present manufacturers and expected future
' Bill Terry supse entries
Bill Hewlett
Ray King
Paul Sstoft
Tom Osborne ' .. . . '
Tom Whitney C. HP's minicalculator involvement and marketing plan FY '72
Ralph Lee
Bob Boniface

: N D. Medium and Long Term Plans
Attached is a summary of the 35A presentation to the "Board

of Directors" of September 17. The financial plan, although
updated, is subject to adjustments.

A more detailed plan is being prepared in the form of a E. Technical Description of Model 35A: Tom Whitney
"Reference Manual” and will be available next month. We are
hoping to make our- first test mailings around November 15th
but our engineering. program may require going "safe" until

the last days of December. We will make a final decision s . :
concerning the introduction date around November lst. F.  Manufacturing Plan: Ray King

Best regards,

AS:aa

Attachment "BREAK"

DISCUSSION
Fig. C6 — Internal HP board meeting memo for a meeting
to discuss the final stages of releasing the HP-354. Note Fig. C7 — HP Board Meeting agenda. Attached to
the date. See figure C5 for photos of Alex Sozonoff and the memo is a 17 page document titled “Summary of
Ray King. Long time HP users will recognize many of Model 354 Pocket Calculator Presentation to the
the famous calculator people on the distribution list. Board of Directors on 17 September 1971.”
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Appendix D —Internal HP-35A Related Communications- Page 1 of 3 pages.

Introduction

My HP-35A file contained two internal memos given
to me by aretiring HP salesman on the east coast, and
these are reproduced in this appendix. The memoin
figure D1 explains what happened to the center tactile
“bump” HP used on the five key for orientation of 10
key users on the HP-80 and HP-35A.

The second memo is much longer and it describes the
factory-to-field service transition. Imagine only
paying $16/hr as a shop rate — figure D4 paragraph 10.
The HP-35A ROM bug is described in figures D4 and
D5 paragraph 13. The factory bug correction occurred
on machines with serial number prefix of 1302A and
later - mid January 1973.

Figure D5 aso mentions the HP-35A Sales Amplifier
publication which provides the high points of the
machine for the field sales force to use when working
with customers. There are two attachments. Thefirst
(D6 & D7) isan HP-35A repair logic tree. The second
attachment (D8 —D11) isalist of 18 typical questions
and answers to be used to support customers.

HEWLETT PACKARD

ADVANCED PRODUCTS =+ 10900 Wolle Road, Cuperting, California 95014, Telephone 408 257-7000

o,

Chuck Comiso, APD
Marketing

oam

April 12, 1973

Calculator Sales Force SRS

Pocket Calculator "5" Key
Worldwide

It has been brought to our attention that there is some uncertainty
as to whether there should or should not be a small bump on the "5"
key. Originally, this bump was put on the HP-35 to act as a "homing .
key" similiar to what appears on adding machines in order to allow
faster operation without looking down at the keyboard. However, as
surmized from our customer responses on its value, we found that many
people asked that it be removed due to the fact that, in actuality,
it really was not that useful and, in some cases, irritated their
fingers.

In order to enhance visibility, we thickened the lines used to imprint
the numbers on the keys. By doing so, the position of the bump on the
"§" key made it difficult to read the number. Therefore, the decision
was made, with the advent of the HP-80 in January, to remove this bump
not only on the HP-80, but also on the HP-35. We completed using the
remaining supply of made-up keys for the HP-35, and upon depletion of
that supply, went into production of the "no bump, larger 1ine" HP-35.
Currently, both calculators are being produced in this manner.

If you have any customer inquiries on this, please make them aware of
the fact that the bump has been removed and their machine 15 not defec-
tive if 1t has no bump.

CTC:k1

Fig. DI — Memo that”5” Key tactile bump is removed.

Certainly serious collectors should distinguish one
version category as 1972 versions with the “5” key
bump and later 1973 versions without the “5” key
bump.

5
v?PAGRAﬂb

CEHONCPQ Faxie a ClloTies

sLPAaTLE oy 3oy 7R5E, felephot2 201-285-510 1

Pete Johnson - ERRC s::- February 7, 1973

Paul George, Lexington
George Tamakl, -Paramus
Matt Tausz, King of Prussia
Ralph Holmes, Rockville

Ed Popp, Baltimore

Ted Majkowskl, Syracuse
Mani Pires, Rochester

Fred Buckingham, Endicott
Bill Yoo, New Haven

Tom Coyne, Woodbury

Frank Martin, Albany

sumyooTs

7~

L

This memo was distributed for local Paramus use. The reference
to Sherry Hoff should be deleted and the equivalent person in
your area substituted.

Regards,

o>

PCJ:sg

Attachment

Fig. D2 — Moving HP-354 repair to field offices.

Pete Johnson - ERRC -2- February 1, 1973

recommended to customers due to the lack of special service
fixtures, additional information and test procedures avallable
to them beyond this point.

Servieing Information

1. Customer troubleshooting confined to attached "Trees".

2. Units in ESR being sent for repair should be addressed
as follows:

Hewlett-Packard Company
Eastern Regional Repair Center
W120 Century Road

Paramus, New Jersey 07652

. >

Complete instrument should be sent unless otherwise stated
in Troubleshooting "Tree". Complete instrument is:
calculator, recharger and battery pack contained in safety
travel case with service card.

Other Than Complete Instrument Return:

(a) unit in warrapty - service card indicating
“¢alculator serial number must be included.

(b) unit out of warranty - known defective

‘itéms (eg. recharger, battery) should

not be sent in, but replaced directly

tarough instrument sales—-not v1a repair

channels.

one (1) year, entire calculator and
accessories. (NOTE: S/N 800 and
below--warranty questionable. These
are demo or give-away units.)

Instrument Warranty:

Repair Warranty:
(a) unit in warranty - warranted through end
of normal instrument warranty period,
no- extension as a result of any repairs.
(b) unit out of warranty - .ninety (90) days.

Fig. D3 — Moving HP-35A repair to field offices Cont’d.
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Pete Johnson - ERRC -3- February 1, 1973

7. Turn-around Time: normally two (2) working days at ERRC.
In the event of overload or special
problems, units will be transshipped
to division for back-up service.

8. Shipping Charges:

(a) unit in warranty - to HP, customer pays
all charges; from H®, HP pays.

(b) unit out of warranty - customer pays
both ways.

9. Information About Units In Repair:

{status, quotes, charges, étc.) contact
Carol Fedewicz, Ext. 223.

10. Repair Charges:

(a) unilt in warranty - none, unless obvious
customer abuse, then individual parts
price plus $16/hour labor.

(b) unit out o6f warranty - not determined as
of this writing. Exzpect to have fixed
price repair established shortly.

11. Service Contracts: none yet; this is being studied.

12. Request For Information Not Contained In Manual:
(schematics, parts list, failure rate,
problem areas, sales volume, number of
units in warranty, ete.) not at liberty to
disclose.

13. "Bug Units dér Efbor Units":

modifications to be done by division only
on schedule established with customer.
ERRC may do this in speclal cases only.
"Error free" units to ship starting
January 1973; prior to that all units
require modifications which will be done
free until Hovember 1, 1973, thereafter
customer pays. Modification TAT by
division will bs five (5) days. First
units will be recalied February 1973,
updated units warranted for ninety (90)
days.

Fig. D4 — Moving HP-35S repair to field offices Cont’d

.
Pete Johnson - ERRC -4 February 1, 1973

To Identify "Error Free" Units

(a) serial prefix_13024 and higher are
"error free"

(b) to check other prefixes for
modification, perform following
key functions:

LR 1

:

2

|
o

]

A

Display should now read | 2.02 i.
If it reads | 2.}, unit is not
modified.

As further information becomes available or changes occur, you
will be notified. ’

For your general information only, pages 6 through 9 of the
"35 Sales Amplifier" are attached. Any questions you receive
of the type in the Sales Amplifier should be referred to
Sherry Hoff.

Regards,

PCJ:sg
Attachments: "Troubleshooting Trees" All

"35 Sales Amplifier" B. G. & Y. V.
P. S. _MODEL "80".REFER INQUIRIES TO_SHERRY HQFF,

ALL SERVICE UNTIL
DIVISIGH ONLY.

Fig. D5 — Moving HP-35S repair to field offices Cont’d

ATHER NOTICE IS BY ADVANCED PRODUCTS

Ty

PROBLEN:
Short Battery
Life(ie, 3 hrs
at room tewp)

Discharge to
0, ie, display
dead 1 hx or
nore .

Rens on

Retharger

Charger or Calculator
is ective. R
complete unit*to

Charge
14-20 hrs

Check for
Shorting
Spring

Need shorting spxing.
Return complete unit*
to HP. .

Try discharge
cycle again

Return conplete unit*
to HP.

If Pattery
Clips flat-
tened,gantly
bead up

RO

a—

g7 S

Charge g Pl C Y

Battery

Battery, recharger, or
calculator is dcfective.

ot refer to
battery life

*Comnlete unit is calculator, recharqer, and baticry pack

Fig. D6 — D2 memo Logic Tree attachment.

1. Return only battery
to PP,
2. Return complete unit®
to NP, P
4 oﬂwqo‘94&1’7’1;7 ?ﬁ;fffL———
ES -
”’//"",,47 Feae cosrer7
If Latiery life \?5/‘{

PROBLEM: PROBLEM:
I.Incmrzect Mechanical
Enswer

2.B2d Display
3.Unable to
enter keycode|

1.Broken battery

. door
Try on 2.Broken re-
Recharger charger
N NO
Function ntu
P R,@:in cqggletc Return
unit® to defective
part to
YES HP.
Charge battery
at room
temperature
If any other mechanical
defects exist, return
Run 3 hrs on éntire unit to HP.
battery at room
tenmperature
N

function
properly for

o “Return complete
unit* to HP

YES

NOTE: At 0°C, battery life

will be only 2-3 hours.

0.XK.

Fig. D7 — D2 memo Logic Tree attachment Cont’d
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ANTICIPATING SOME PROSPECT QUESTIONS REGARDING THE
OPERATION OF THE MACHINE..

-AND EXPLANATIONS

1. Question:

Answer:

2. Question:

Answer:

3, Question:

Answer:

4. Question:

An: r:

Why does the HP-35 give different answers when
taking tangents close to 90°? Example:

Tan of +89:
Tan of -89:

57.28995965
-57.28996033

How is "tangent" calculated?

The trig functions (sin, cos, tan) are all
resolved to positive angles lying within the
unit circle. Therefore, there can be a
difference in magnitudes of trig functions of
opposite sign arguments but within the stated
accuracy of the HP-35., Tangent is calculated
by sin.

cos

Why does 53 show 124.9999998 instead of 1252
53 is formad by e3 lnS. The 1ln operation can
produce about 1 count of error and the exp
operation can preduce another 2 counts of
erxror in the answer. The exponential opera—
tion amplifies any error,

Why does the calculator operate in degrees
instead of radians?

Degrees were chosen as the trig units to span
a greater user application. Store 180/T
and use as a constant multiplier.

What is Reverse Polish Notation?

A logical .notation for a series of arithmetic
operations in which no grouping symbol is
used. This notation was developed by a
Polish logician, Jan Lukasiewicz in 1929.

For example, the expression Z=A(B+C) is
represented in Polish notation as BC + A x %=
where this exoression is read from left to
right. Note that the operator follows the
Opcrands.

Fig. D8 — D2 attachment HP-35S Anticipated Q & A.

5. Question:

Answer:

6. Question:

Answer:

7. Question:

Ansver:

8.  Question:

Answer:

9. Question:
Question:

Fig. D9 — HP-

Questions. and Answers

What is the advantage of so-called "reverse
Polish. notation" versus algebraic notation?

"Reverse Polish notation" is easier for the
designer to program because no key strokes

have to be remcmbered and combined with the
automatic stack in the HP-35 is easier for

the user in chain operations. It also provides
uniformity with transcendental functions such
as trig,v— , ete. It is the same sequence
used with pencil and paper.

How come you don't have a constant multipliex
or divider?

The storage registers accessed by
[RCL) are used as
or even addend.

plication by the
is accomplished.

[STO) and

a constant multiplier, divider,
Press [RCL] , {X] and a multi-
conténts of the storage register

How come answers for transcendental functions
are not monotonic?

The transcendental functions are all performed
by single precision itterative algorithms.
Therefore, there is some dither error in the
last significant digit of the answer.

What is the true accuracy of the HP-352

Since many of the transcendental functions vary
wildly with small charges in argument, such as
tangent-close to 90°, we have referred the
accuracy to the input argument. This we have
stated as so many counts of error in the argument
for the various functions. Also, since we do
not have small argument resolution for trig
functions, there is an additional error of
+1x10-10 absolute in the answer. The spec on
the elementary operations is +1 count in the
10th significant digit in the answer.

Numbers between .01 and .l--what happened to
10th significant digit?

358 Anticipated Q & A Cont’d.

Questions and Answers

10. Question: Why do I lose storage data when machine is
switched off and also when I punch [CLR|?

Answer: When the machine is switched on, all reglsters
are cleared including the storage. Pressing |CLR]
executed the same turn-on program.

11. Question: Why do I lose one of my stack registers when
doing a trig function?

Answer: The trig functions, being more complex, have to
save an intermediate result in the stack so it
pushes T off the end.

12. Question: I don't understand the "operational stack.”

Answer: The "operational stack" is one that automatically
moves data up and down as you perform operations
and enter data doing a lot of housekeeping for
you. It allows the user to perform problems of
considerable complexity.

13. Question: What happens when I enter the decimal points
in more than one position?

Answer: Only the first one counts.

14. Question: How come I cannot enter ]CHSi and theni??L

Angver: \_-715 a-complete data entry 1ncludlnq its iun.
Its sign can be altered by pressing Lﬂ CHS! .

15. Question: How come I cannot iCHS| of my exponent after I
have entered the exponent?

Answer: Since the entry is free field, i.e., mixed

floating' point and scientific, a digit entry
into the exponent field sets the sign of the
exponent.

Fig. D10 — HP-35S Anticipated Q & A Cont’d.

16. Questig&:

Answer:

Question:

Answer:

18. Question:

Ansver:

Questions and Answers

When you _take log of certain powers of ten
(i.e. 10°), how come I have an extra digit?
Example: 6.000000001.

The log calculation is performed by computing
the 1ln of the number, then dividing by 1ln 10.
Also see questions 2, 7.

How come by entering four numbers in each
register of stack (i.e., 1, 2, 3 and 4), I
duplicate last number?

The proper way to enter four numbers in- the
stack is as follows:

.
B
3
4,

{ENTERT

Note: No last |ENTER!|

How come if I switch unit OFF and ON rapidly,
unit does not turn on?

A short time delay of one second is necessary
for the power turn-on synchronizing circuit to
discharge.

Fig. D11 — HP-35S Anticipated Q & A Cont’d.
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Appendix F — Assorted HP-35A Documents — Page 1 of 1 page.

HP produced a substantial amount of HP-35A documentation. Hereis a selected sample.

R —

HP+35 ACCURACY ANALYSIS

5 SUMMARY ‘OF MODEL 35A POCKET CALCULATOR PRESERTATION TO

OF DIRECTORS ON 17 SEPTEMRER 1971

Alex Sozonof
fOctaber 1, 1°

HEWLETT-PACKARD
Advanced Products Divisien
19310-19320 Pruneridge Ave,

Cupertina, California 95014

Revized 9/12/73

F. WHEELEL:
Ty, divide,
aunt In the Yotk
B dinize and rosnded

¥ operands uped

Is used n a subsequent.

1git)

fgit)

gklans), an error

!b presealing
fpropagation before

¥ of the trigonsmatric
i) resolved to
Baanify any ereor
'I\.-'- o vory dtesn

tn & large

Fig. FI — Five HP-354 related publications. 1. 9 pp of black and red colored ink showing basic problem solving
and specifications. 2. 13 pp of black and blue colored ink showing basic problem solving and specifications. 3.
16 pp photocopy. This is the famous HP-35A Accuracy analysis. First edition? no date. 4. 17 pp same as 4 but
dated. 5. 20 pp photocopy of HP Board Meeting information as described in appendix C page C6. I comb bound

the pages.
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