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Introduction

Now that you own an HP-46, take a little time to read this

guide to reassure yourself that you’ve bought the best.

Your HP-46 has far more computing power than other

small desktop calculators on the market. In fact, its 10—

digit accuracy exceeds the precision to which most of the

physical constants of the universe are known,

For example, there are about 107% atoms in the known

universe. With the HP-46, you could calculate the number

of atoms in ten trillion trillion universes, if you had to,

because it handles numbers up to 10!°% (also down to

10-°?), automatically places the decimal point, and allows

you to round the display to settings ranging from zero to

nine decimal places.

It also provides you with an impact printer with special

alphanumeric capability, which gives you clear, easy-to-read

symbols for every operation you perform, making your

hard copy a truly valuable, permanent record. In addition,

you can work with transcendental functions, such as loga-

rithms, sines and cosines as well as a variety of built-in

constants, polar/rectangular coordinate conversions, selec-

tive operating and display modes, and multiple storage

locations.

If you are a beginner, you will appreciate the step-by-step

explanations in this guide. But even if you are an old hand

at using calculators, you can minimize the time you spend

calculating by following the helpful hints presented

throughout.

This guide replaces the Model 46 Operating Guide, hp - part

no. 00046-90000.



 



Table of Contents

Chapter 1: Fundamental Operations

Getting Started

Keyboard

Printer

Keying In and Entering Numbers

Display Option

Performing Simple Arithmetic

Rounding Numbers

Negative Numbers

Entering Exponents

Chapter 2: The Operational Stack

Temporary Storage Locations

Arithmetic and the Stack

Manipulating the Stack

Combined Arithmetic Operations

Chapter 3: General Purpose Functions

Pi

Reciprocals

Square Roots

Squaring Numbers

Raising a Number to a Power

Using Factorials

Percentage Problems

Chapter 4: Data Storage Locations

Storing and Recalling Data

N
N

O
B
B
W

W
O
N
2

-

10

12

13

15

15

15

16

16

17

18

19

21

21



Storage Location Arithmetic

Calculator Storage Requirements

Chapter 5: Metric/English Conversions

Chapter 6: Statistical Functions

Summations

Mean and Standard Deviation

Chapter 7: Logarithms

Chapter 8: Trigonometric Operations

Angular Units

Trig Functions

Angular Conversion

Chapter 9: Coordinate Conversion

Chapter 10: Vector Arithmetic

Appendices:

A: Inspection and Turn-on Procedure

B: Maintenance

C: Operating Limits

D: Service

Indexes

23

24

25

27

27

28

31

33

33

33

34

37

39

41
45
49
51

64



 



Fundamental Operations 1

Getting Started

Your HP-46 is shipped fully assembled and is ready to operate after

making a few simple checks. If you have just received your calculator,

please be sure to immediately inspect it before switching it on (refer to

Appendix A of this manual for both inspection and turn-on proce-

dures). To install a roll of printing paper, see Appendix B. But if the

calculator has already been running in your area, simply do the

following:

® |f the calculator is not plugged in, plug one end of the power

cord into the rear panel of the calculator; plug the other end

into a suitable power outlet.

® |f the calculator is switched off, check to see that the two-

position switch is in the up position (the printer is

switched on). Then press and lock down. The word

CLEAR should be printed; if it is not, see ‘Service’, Appendix D.

Keyboard

Figure | illustrates the keyboard layout. Almost every key performs two

distinct functions: the symbol for the primary function appears on the

key-top; the symbol for the alternate function appears on the front side

of the key.

To use the primary function, merely press the selected key. To use the

alternate function, press the mmm key immediately before pressing the

selected key.
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Figure 1. The HP-46 Keyboard

Printer

The printer provides a written record of all calculations, using an

easy-to-understand notation for each function. In addition, the HP-46

prints various messages. Some of these indicate the status of the

machine while others tell you of illegal calculations, such as division by

zero.t T

controls the paper. Press it to manually advance the paper without

printing.

controls the printer. When the key is pressed the printer is turned

off. When the key is pressed again, it releases and turns the printer on.

With the printer turned off, nothing is printed and paper cannot be

advanced manually.

tUse the Key Index on page 64 to locate a particular function.

T A complete list of ‘Operating Notes’ is on the inside back cover of this guide.
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Keying In and Entering Numbers

Number keys are arranged conveniently as in an adding machine. Key in

numbers from left to right and include the decimal point if it is a part

of the number. For example, 314.32 would be keyed in as:

EOEOEE

Check the number you have keyed in by pressing . The small light

—
“
Z
-
2
7
v

in the display window simply indicates that the machine is doing an

operation, in this case PRINT, and that the keyboard is inoperative

while the machine is busy. While most operations take less than a

second, a few of the more complicated ones may take from 1 to 2

seconds.

If you find that you have made a mistake when keying in a number,

clear the entire number by pressing .T Then key in the number

correctly. Before keying in a second number, save the first by pressing

* . Now key in the new number. You can save up to four numbers

o
M
—
A
z
Z
m

this way.

Display Option

With a display option installed, you should see a display of

when you switch on the HP-46. Numbers keyed in and

the results of all calculations appear in the display. Press PRINT when

you need to retain a particular result. And to conserve paper, press PRT

OFF; nothing is printed.

FThere are four ‘clear’ functions. These are explained briefly in Appendix C, and on the label
affixed to the underside of the lid. They are discussed specifically as they become necessary to

the operations.
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Performing Simple Arithmetic

In the HP-46 arithmetic answers are calculated and then printed by

pressing +,—, x, or ~ and then pressing PRINT. For any problem having

two numbers and one arithmetic operator — you key in the first

number and save it by pressing ENTER?®; then you key in the second

number and follow it by the arithmetic operator.

For example, add 12 and 3 by pressing:

[ 12400 4
121113 + 3.00 ‘

To multiply 12 by 3, press:

D
M
—
A
z
Z
m

—
“
Z
-
2
7
0

E [ 12400 *
12 ETIW'I) 3,00 x

' 36400 o

 

The calculator uses the last number saved and the last entry: it adds

the last entry to the number saved; it subtracts the last entry from the

number saved; it multiplies the last entry by the number saved; and it

divides the last entry into the number saved.

For example, subtract 3 from 12 by pressing:

 

12.00 ’

3.00 -

9.00 <

i 1200 *
2|7 3.00 +

’ 4,00 o

 



You can see a few of the printer symbols from the problems above.

They were selected to be as logical and descriptive as possible to aid

you in later reference.

In the HP-46 the last number used in an operation is automatically

stored in an internal location labeled 0. You can recall and print that

last number by simply pressing@ . In the simple problems shown

above, the number is always 3. By pressing t}é‘ after any of the above

problems you get a printout that looks like this:

- U

300

The result of the operation is automatically saved just as if you'd

presssd ENTER?.

Rounding Numbers

After the calculator is switched on, numbers are printed with two places

shown to the right of the decimal point. But you can change this using

the FIX key. Press (] and follow it with a numerical key between O

and 9. If you press FIX 5, numbers will be printed rounded to show

five places after the decimal point. The possible formats for the number

1.23456789 are shown below:

Cm) 9 16234567890 <

Cm) 8 123456789 0

T J 12345679 °

] 6 1234568 °

(] b 1623457 °

() 4 123460 ¢

(] 3 1¢235 ¢

(] 2 1423 <

Cex )| 1.2 Q

C] 0 1. ©



To ensure greater accuracy, the HP-46 internally performs all calcula-

tions using a ten-digit number and a power of ten (whether or not all

the digits are visible in your printing format). Expressing values as

numbers multiplied by powers of 10 is called ‘scientific notation’ (i.e.,

23712.45 = 2.371245 x 10* in scientific notation).

Scientific notation can be specified as a format and is helpful when you

are working with very large or small numbers. Press 8 (71 and

follow it with a numerical key between 0 and 9. For example, =mm SCI

5 specifies scientific notation with the number rounded to show 5

places after the decimal point. In this format, 2.371245 x 10* would

look like this:

2¢37125 +0,4 °

Exponent of 10

If a number is too large for the printing format specified, the calculator

automatically prints the number in scientific notation. For example, if

you have pressed FIX 8, and key in the number 100, the calculator will

print the number in scientific notation because there is not enough

room to print three places before the decimal point:

Press: =3 8 100 1000000600+02 ¢

—
“
Z
z
-
®
7
v

Numbers that are too small to be seen in the specified FIX format are

printed as zero. For example, print the number .000396 in FIX 3

format and ®mm SCI| 3 format:

Press : Cm) 3 .000396 | 0,000 o

[

-3| 34960 -04 o



Negative Numbers

To key in a negative number, press (change sign) after keying in

the positive value. Negative numbers are printed in red. For example, to

key in -12: (first change the format setting back to FIX 2.)

12.00 ©

/,

Press: 12
—
“
Z
z
-
2
7
v

To change the sign of a negative or positive number, press . For

example, to change the previous number back to a positive 12:

z9S
Press: cHs 12400 .

—
“
Z
z
-
2
7
v

Entering Exponents

Even with a FIX format, you can enter numbers using scientific
. .Y

notation by pressing @ (enter exponent). For example, to enter the

number of seconds in a year, 3.15576 x 107 :

Press: () 2 3.15576@7 31557600400 o

 

To enter exact powers of ten simply press EEX and then the desired

power of ten. For example, the number of angstroms in a centimeter is

100,000,000 (108). To enter this number

Reverts to scientific notation.

|
1.000000000+08 0

 



To enter negative powers of ten, key in the number, press EEX and

then CHS to change the sign of the exponent. Now key in the power of

ten. For example, to enter Planck’s constant — roughly 6.625 x 10?7,

Press: mmm() 3

beb625 gl o

 



The Operational Stack 2

Temporary Storage Locations

There are four temporary storage locations in the HP-46 labeled X, Y,

Z, and T. They are arranged in a ‘stack” with X being on the bottom

(see below).

Contents Location To avoid confusion between the

t T name of a location and its contents,

7 Z the location is designated in this

y Y manual by a capital letter, and the

X X contents by a small letter. Thus, x,

y, z, and t are the contents of X, Y,

Z,and T.

When you key in a number, it goes into X. When you press ENTERT,

this number is also reproduced in Y. At the same time vy is transferred

to Z, z is transferred to T, and t is lost (see below):

Contents Location

 

Press

I
M
—
A
z
Z
m | L

yo
The HP-46 can save a number in each of the four locations. By pressing

B you can list the current contents at any time. The numbers

STK

are printed as they are shown in the above diagrams.



Arithmetic and the Stack

When you press the addition key the contents of X and Y are added

together. The stack then drops, with t reproduced in T and Z, z

transferred to Y, y + x transferred to X, and x transferred to LAST X

(location 0).

T
H
o
A

N
-

7LAST X

The same dropping action takes place with any operator (+,—, x, or ~);

the result is placed in x.

EXAMPLE

Problem: (3 x4) +(bx6)=7?

First erase the stack by pressing (cess) . Now list the stack by pressing

o . The printout shows that there is nothing in the stack:
STK

CLEAR

0.00 +«So

Ve00 «S590

0600 «SO

000 S50X
<
N

-

All problems can be solved by keying in the numbers in the same order

as they appear in the original expression, that is, from left-to-right.

To work a problem, key in the first number. If there is an operation

you can perform at this point (/x, 1/x), do it. If there is not, press

ENTER?. Now key in the next number. Perform any operation that can

be done (+, —, x, +, x?,4/X%, 1/x, etc.). If there is no operation you can

perform, ENTER? this number and repeat the procedure.

10



Press: 3 ET 4 300 1

4.00 X

5600 t

£ 600 X

5! 6 () +
42,00 <

—
“
Z
-
2
7
v

 

Notice that the numbers are entered in the same order as they appear in

the problem.

Now look at the stack listings below as we do the same example. (First

press CLEAR.)

E E

Gl @O 6 e &R R

 

0e00 000 0400 000 0400 0400 0400 0400 0400
0e00 000 0400 0000 000126001200 0600 0400
000 3¢00 3400 040012.,00 5400 540012400 0400
3¢00 3¢00 4400124600 5600 5400 6¢40030,0042.00X

<
N
A

STACK LISTINGS

PRINT finally prints the contents of X without changing the stack.

"



Manipulating the Stack

The (roll down) key lets you review the stack contents without

losing data. It is also used to reposition data within the stack. Watch

the stack listings below as we use this key.

Load thedatat=1,z=2,y =3, and x = 4:

g
) i (2R

0600 000 (0400

0600 0400 0400
0400 100 1.00
1,00 1400 2400X

<
N
-

o
I
M
—
-
2
Z
m

>

000

1.00
2.00
200

000

100

200

3.00

STACK LISTINGS

o
I
M
—
-
2
Z
m

-

fl

100 1.00
200 2,00

300 3.00
300 4,00

Now you can reposition the data any way you choose:

@

T 4.00 3.00

Z 1.00 4.00

Y 200 1.00

X 300 200

200

3.00

4.00

1.00

1.00

200

3.00

4.00

STACK LISTINGS

The (x,y exchange) key exchanges the contents of X and Y. When

you want to see what the contents of Y are without listing the entire

stack, press: PRINT and then again.

12



Look at the stack listings below when this key is used.

T 1.00

Z 2.00

Y 4.00

X 3.00

STACK LISTINGS

1.00
200
300
4.00

Combined Arithmetic Operations

Any time a new number is entered after an operation, the HP-46

performs an automatic ENTER?T on the result of that operation.

feature allows you to work serial calculations as well as chain and

mixed chain calculations.

EXAMPLES

A. Serial Calculation — find the sum of 4, 6, 8, and 10.

o
M
—
A
z
Z
m

Press: 4'6+ 8 +

\

)
0 +|

—
“
z
-
2
7
v

.

13

4.00

600

8400

10.00

2800



B. Chain Calculation : (12 x5) + (Il x4) +(I0 x 3) =?

Press: 12 ET 5@ 12.00 ¢

500 X

{ 11.00 4

£ 4,00 X

| i 4@ .
1000 4

300 X

10

I
M
—
4
2
Z
m
M

->

—
-
Z
=
-
2
0
0

| +
3@@ 134,00 o

C. Mixed Chain Calculation : (5/2+5/3+5/4) ~ (3 x213.08) =?

Press: 5 ET 2@ 500 t
200 +

500 +

c 3.00 +
5|1t 3@ + +

' 5.00 ’
4,00 +

£ +

5 it 4 C:] + 3.00 *
213,08 x

+

E P 000 o3 |ir| 213.08(x) (2)| | :

Once again you can see that the numbers were entered in the same

order as they appeared in the equations.

14



General Purpose Functions 3

The functions described in this chapter are useful in many of the

applications presented later in this guide.

Pi

m is one of the fixed constants provided in the HP-46. Merely press

SR @ whenever you need it in a calculation.

Problem: Find the circumference of a circle with a 3 foot radius.

Solution: C = 2ar = 273

3 «00 X

These numbers are automatically entered. X

18.85 ©

8
Press: 2—@3 E g.(l)i) *

\

Reciprocals

The 1/;J key calculates the reciprocal of x.

Problem: Find the reciprocal of .0625.

Solution: (Change the format first to FIX 4 to prevent rounding on

the printout.)

00625 %

16,0000 °

—
“
Z
z
-
®
7
v

Press: .0625 \‘/;

15



Square Roots

The keys, === , calculate the positive square root of x.
X

Problem: Find the square root ofi the previous example.

Solution: If you haven’t worked the previous example, key in 16 first.

(Change back to FIX 2 for easier reading.)

Press: mmmm
x

—
“
Z
-
2
7
v

& ° o o <

Squaring Numbers

The key calculates the square of x.

Problem: Square the answer to the previous example.

Solution: If you haven’t worked the previous example, key in 4 first.

° »
Press: . 16400 °

Note that this example can also be worked like this:

4,00 '

Press: 4|14 a " X
" . v 16400 o

16



Raising a Number to a Power

£ permits you to find any power of a positive number, within
yl

the range of the calculator. The power can be either an integer or

decimal fraction; it makes no difference.

EXAMPLES

A. Find 2° (2x2x2x2x2x2x2x2x2)

Press: 2 ET 9—@ 3
e

B. Find 82/3

Press: 8 2? 2 Ef 3@

- ]

200
9.00

512.00

8.00
2.00

3.00

Using the result of this example, check different formats:

Press: w1 8

—
“
~
Z
-
2
7
v

—
“
Z
-
2
7
v

4,00000000

3999999999

’z

This shows an example of ‘calculating error’ which occurs because

logarithms are used for internal programming of yX and the results are

not always accurate to the last decimal place. In this case the error

magnitude is only .00000000I (I billionth)!

TSee ‘Calculator Range’ in Appendix C.

17



C. Find the increase in the volume of a spherical balloon when its

radius is increased from 2 to 3 inches. (Reset the calculator to FIX

2 format.)

Solution:Volume = 4/3 7 r3

Difference in volumes = 4/3nr,3 — 4/37r3

=4/3n(ry3 —ry3)

=4/37(3% — 23)

Press: 4 §¢ 3@-@ 4.00 &

! 3,00 +
314

N ) X

3 ! —k@ 3.00 +
Y yx

. o 200 $

2 T 3 wmm 3.00 2

! X

’ 79459 Q¢

910 —
“
Z
-
2
7
0

 

Using Factorials

The n! (n factorial) key permits you to handle permutations and

combinations with ease. To calculate the factorial, merely press

e after the associated value.
n!

EXAMPLE

A. A conference is being held between representatives of the following

Central American countries: Guatemala, El Salvador, Honduras,

Nicaragua, Costa Rica, and Panama. The flags of the 6 countries are

all flown on one pole, and each day they are arranged in a different

order. How many days would the conference have to last if the flags

were flown in all possible arrangements?

18



Solution: The permutations of 6 things (n) taken 6 at a time (k) is

solved using the formula:

 p" _ n! _ _6!

k (n-k)! (6-6)!

) . N 600 !

Press: 6 - 6|t @ 6400 '

(@
)

s
l <

o
<o 720000

Almost two years!

Percentage Problems

To find the percentage of a number, enter the base number and press

ENTER?®. Then key in the percent rate and press .

A. Find 25% of 78

Press: (ciea)

CLEAR

7800 +

N " 25400 %78| 11| 251 % |||}
£ C:] T 19.50 o

A listing of the stack shows that the base number and the percentage

are in Y and X.

000 SO
. - LISTPress: . 0.00 cté

78.00 -S9O

19650 «So

STK

19



You can then add a percentage of a number to itself by pressing:

[

97,50 °

The percent increase or decrease from Y to X uses the mmm keys.
A%

Key in the base number and ENTER? it. Then key in the second

number and press - .

A%

EXAMPLES

A. Find the percent decrease from 110 to 89.

€ 110,00 4

Press: 110 'T;f 89 -@ 89.00 A%
A% . 19.09 o

B. A company grosses $1,234,567 in fiscal 1971 and $1,765,432 in

fiscal 1972. The manager would like to calculate the percentage

increase in gross sales.

Press: 1234567 i1 1234567400 '
“ 1765432.00 A%

43,00 0

—
“
Z
z
-
®
v

1765432 wmm



Data Storage Locations 4

In addition to the stack, the HP-46 has nine storage locations,

numbered 1 through 97, for constant storage. Although the calculator

itself requires some of this storage when calculating particular functions

(see Calculator Storage Requirements on page 24 ), in general, all nine

locations are available to the user.

Storing and Recalling Data

To store a value that is in X, press followed by the number key

(1-9) specifying the location. That value is reproduced in the storage

location leaving the original in X. To retrieve a value, press s

followed by the applicable number key. A duplicate of the recalled

value is placed in X, pushing the stack up; the original value remains in

the constant storage location.

Problem: Store the numbers one through nine in the storage locations

9 through 1:

8.00
7382 91 9,00

Press: 1 ()9 2(m)g 3(m)7 1,00 8
2.00
S
4,00 *6

4(w)6 5(w)5 6(m)a 5,00 + 5

5 1
. 2
.

TA tenth location, 0, is used for LAST X and is discussed on page 5.

21



List the contents of the storage locations by pressing . Your

printout should match the one below:

LISt

9.00 e ]

8.00 - 2

700 - 3

600 - 4

500 « 3

4,00 - 6

3.00 . ]

2.00 - 8

1,00 . 9

Erase the contents of all nine storage locations and the stack by pressing

mmm) (Note that individual storage locations can be erased by

storing O in them).

EXAMPLE

A. Suppose you want to calculate the cost of buying an item in various

quantities. The unit price of the item is $132.57 and the quantities

you need to calculate cost for are 47, 36 and 29.

Solution: Store the unit price in location 1. Then recall it to

multiply each quantity.

Press: 132.571 132.87 + }
47.00 X

6230479 0

132457

3600 X

p 4772452 o
)1 36 (x|

- 1

132581

3 29.00 X

w1 29 (%)) 1] 3844453 o

22



In this case you can easily calculate the total cost because the individual

totals are still in the stack.

623079

Press: mmm usr 6230479

4772+52

3844.53

-
“
Z
-
2
7
0

/+ («1\)

DL 14847 .84

Storage Location Arithmetic

«So
«So

«So
«So

Arithmetic operations can also be performed on x using the contents of

a storage location. The result of the operation can be placed in the

storage location or in X.

To operate on x using a stored value and placing the result in the

storage location, press STO, then the applicable operator, and finally

the number key specifying the storage location.

Problem: Store 6 in storage location number 1, and then increment it

by 2. Recall storage location 1 to check the answer.

Press: 6 1 600
! .

2 ()   
+>4+1

Now subtract the register contents from a displayed value (make it 13)

and store the result back in register one.



Conversely, to operate on x using a stored value and placing the result

in X, press RCL followed by the applicable operator and the number

key specifying the storage location.

Problem: Add the current value in location 1 to a new entry of 2.

++1

-
~
Z
=
-
2
D
0

N

"

o (&
)

Press: 2 @ 1

Recall storage location 1 to verify that it still contains 5.

-« 1
Press: - 1(=)

Calculator Storage Requirements

The HP-46 requires the use of some storage locations when calculating

certain functions:

® The temporary storage locations of the stack are never required

by the calculator, so you can use them at all times.

e Storage locations 1 through 4 also are never required by the

calculator.

® Storage locations 5 through 8 are used by the calculator when

calculating with the >+, mmm > and =B x, keys (see

Statistical Functions, page 27).

® Storage location 9 is used by the calculator to compute trig

functions and polar/rectangular coordinate conversions (see

Trigonometric Operations, page 33 and Coordinate Conversion,

page 37).

You should not store numbers in storage locations which the calculator

requires for particular operations if you are going to use those

operations. |If you know that you are not going to use the functions

described above, you can store numbers freely in all 9 storage locations.

24



Metric /English Conversions 5

The HP-46 provides built in conversion constants for:

— Centimeters-to-inches-to-centimeters (1 inch

o 2.540000000 centimeters)

- Kilograms-to-pounds-to-kilograms (1 pound* =

7 0.453592370 kilograms)

Liters-to-gallons-to-liters (1 gallon** = 3.785411784

L/G Iiters)

To use these constants, enter the measure to be converted, press S

and the desired conversion key, followed by the applicable
7operator: ‘x’ if converting fo metric equivalents; if converting from

metric equivalents.

Note that it isn't necessary to press ENTER? after keying in the initial

value; the HP-46 performs an automatic ENTER? when a

preprogrammed constant is pressed.

EXAMPLES

A. If an 8" x 10" drawing is to be reduced to 85% of its original size,

what are the reduced dimensions in centimeters?

Press: 8 1 85(21— 8400 '
35400 %
2454

[~ .
: 17.27 o

 

tRef: National Bureau of Standards, 1967.

*Avoirdupois system.

**U.S. liquid measure.

25



The width is 17.27 centimeters.

Press: 10 ET 85 (%)— 1000
o o 8500

2454

21459

And the length is 21.59 centimeters.

B. A zoo is importing from India a baby elephant which weighs 450

kilograms. |f the shipping cost per pound is 23 cents, how much

money must the zoo pay?

Press: 450 mmm (8 [+ 450400
0e45

0023
228,18

 

The zoo pays $228.18 shipping costs.

<

C. An American in Germany purchases 16 liters of wine. The duty,

however, is figured in gallons; so how many gallons does he have?  
f 16.00

Press: 16 -@@ 379

4.23
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Statistical Functions 6

Summations

Summation calculations use the >+ key to total numbers for use in

other calculations (the letter “X’" — sigma — is the Greek equivalent of

our “'S").

The HP-46 uses storage locations 5 through 8 to store accumulated

results. Before doing a statistics problem, erase the data in these

locations and the stack by pressing s . Otherwise the totals
CLR

stored will include the current data in those locations. (This operation

does not erase the data in storage locations 1 through 4 or 9.)

Key in each value to be included in the total and press \/\z;) The

number of entries is totaled in X and in storage location number 5. If

you key in an incorrect value and you have not pressed >+, press |cx

and enter the correct value. If you have already pressed >+, key in the

mistaken value again and press mmm LZJ )
5~

2+ also totals the contents of Y. To total x and y values, first key in

the y value and press ENTER?. Next key in the x value. Now press > +.

To delete an x,y pair, enter both values and press mmm >—.

The types of data stored in locations 5 through 8 are shown below:

Storage Location Data

5 # of entries

6 >x?

7 2 X

8 2y

By pressing RCL > + the data in storage locations 7 and 8 is recalled to

X and Y and printed (the stack is pushed up by these two values). To

recall any of the data, press RCL and the appropriate location number.

TSee ‘Vector Arithmetic’ for a further explanation of this feature.
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Mean and Standard Deviation

To calculate the mean and standard deviationf of a group of numbers,

first total the numbers as described earlier by keying in each value and

pressing > +. When all values are totaled, press mmm x4 .The following

information is printed:

e number of entries (#)

e standard deviation (&)

e mean (x)

The standard deviation is placed in Y. The mean is placed in X. The

previous x and y values are erased.

EXAMPLE

A. In a recent survey to determine the average age of the 10 wealthiest

people in the U.S., the following data was obtained:

62 84 47 58 68 60 62 59 71 73

Of the ages given, what is the mean? The standard deviation?

Press:- CLEAR

CLR 62000 Z"’

4 84000 Z"’

62 84 47 - 47.00 I+
58.00 I+

8 o8o0 e 0
$2.00 I+

62+ 59 = 71 59.00 I+
7100 i+

73.00 Z+

73- B 10,00 o

' 10.10 A9

64440 X O

1\ /E 2 _1/n (Zx)?
'f‘The formula used for standard deviation is: A = cxniex1/n (2x)

n_
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Delete the highest and lowest age. (The same procedure is used for

deleting unwanted or incorrect entries.) What is the new mean and

standard deviation? What is the sum of the squares of X?

Press: 84 mmm ;. 34.00 I=-
= 47.00 i=

s 8.00 <
- s

47 Zz_ 574 A9

hde13 x O

- RCL 6 - 6

’ 33127.00



Notes



Logarithms 7

The HP-46 calculates natural logs, common logs, and antilogs.

{\LJ This key calculates the natural log (to the base e) of x.

.+ This key raises e (2.718...) to the power in X. This is called the

natural antilog and it is used in conjunction with the N key.

B K LNJ Pressing this key sequence takes the log to the base 10 of x.

_ Pressing this key sequence raises 10 to the power in X. This

w is called the common antilog and it is used in conjunction

with the =m keys.

LOG

EXAMPLES

A. Suppose you wish to use an ordinary barometer as an altimeter.

After measuring the sea level pressure (30 inches of mercury) you

climb until the barometer indicates 9.4 inches of mercury. How high

are you?

Solution: Although the exact relationship of pressure and alti-

tude is a function of many factors, a reasonable approximation

is given by:

30Altitude (feet) = 25,000 In 30 = 25,000 In 94
Pressure
 

' 25000400 +
Press: 25000 I 30

9.40 +

30,00 t

9.4 (=)

o
M
m
—
4
z
Z
m

I
M
A
z
Z
m

-
“
z
-
2
7
0

29012.19 o

(We suspect you are on Mt. Everest.)
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Logarithms can be particularly helpful to the scientist and the engineer.

For instance, the Richter scale, used by seismologists to measure the

magnitude of earthquakes, operates on a logarithmic basis so there is a

10-fold increase from one unit to the next.

B. The 1906 San Francisco earthquake, with a magnitude of 8.25 on

the Richter scale is estimated to be about 105 times greater than

the Nicaragua quake of 1972. What would be the magnitude of the

latter on the Richter scale?

Press: 8.25

o
I
M
—
<
z
Z
m

1 Be25 +

10500 18

6e23 o

105w-()
LOG
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Trigonometric Operations 8

Angular Units

Three decimal-angle units are provided in the HP-46: degrees, radians

and grads. When the calculator is switched on, it automatically calcu-

lates in degrees. To select a different unit, press mmm and the

applicable key:

E
N
T4 CHS
E
R

RAD GRD

DEG

Trig Functions

The following trig functions are available on the HP-46:

SIN ASN (sin°1)

cOS ACS (cos™)

TAN ATN (tan'!)

These functions, as the simple functions, operate on x, whether it is a

newly keyed in number or the result of a previous calculation. To use

the standard trig functions, press the function key. To use the inverse

functions, press first =mm , and then the appropriate function key.

The calculator uses storage location number 9 to store intermediate

results while calculating trig functions. Any data stored in this location

is erased when using these functions.

EXAMPLES

A. Find the cosine of 33° (If the calculator is not already in degree

units, press mmm DEG).

33.00 C

0.84 °—
-
Z
-
2
7
0

Press: 33



B. Find the tangent of 26 radians.

Press: mmm @
0 RAD

2600 1

1.18 °

26 () —
“
Z
-
2
7
v

C. Find the arc sine, in grads, of .5.

Press: -@
a0 GRD

050 AS

3333 °

5
ASN

Angular Conversion

Decimal angles can be converted from any angular units to degrees-

minutes-seconds by pressing s . The converted angle is in the
DM«

following form: dd.mmss. For instance 35° 15’ 48" is printed to look

like this:
minutes

degrees—— 35+ 1548 ——seconds
N\ )

The calculator goes to a temporary FIX 4 format for easier printout

reading. For example, to convert the angle 10.55°:

D
: 10455Press: mam

|

i+ 10.55 el DMS«
103300 o

DEG



Similarly, angles in degrees-minutes-seconds can be converted to their

decimal equivalents in the current angular unit by pressing - .

For example: om>

Press: Cm3 4 10.3006

-

DM>

103006
DMS~

10.5017 °
—
“
Z
-
2
7
v

EXAMPLE

A. A surveyor wants to add the two angles 38°8'66’' and 89°17'42".

He can do this by first converting them to decimal angles and then

adding them.

Press: 2

38.0856 mmm fl
38,09

DMS-~

89.1742 wmmm | 89.17
DM> E)”‘S“

4

’ DMS e«
+ sT0 |
D- ; 127.2638 o

which is 127° 26’ 38".

 

NOTE

Angles in degrees, minutes and seconds must be con-

verted to decimal angles before the SIN, COS or TAN

keys can be used.  
 



Notes



Coordinate Conversion 9

Polar coordinates can be converted to rectangular coordinates and vice

versa using the following two functions:

This function converts the x coordinate and y coordinate, in x and

y respectively, to the corresponding magnitude and angle (in the

designated units).

— These keys convert the polar coordinates of magnitude and

« angle, in x and y respectively, to the corresponding x and y

coordinates.

EXAMPLES

A. Convert the coordinates 4,3 (x,y) to polar form with the angle

expressed in degrees.

Y

 

 

Press: L BRE D
" 3.00 $
oec 4.00

10 POLAR

3 ET 4 3687 o

R E 500 Qo

The resulting vector has a magnitude of 5 at 36.87°.
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B. What are the coordinates of a vector of magnitude 8 and angle

 

120°?

Y
(=X, Y)

0 = 120°

R=8

> X

. - 120,00
Press: 120 It 8-(\] 8400

= 0 RELT
6093

- 4.00

The X coordinate is -4.00 and the Y coordinate is 6.93.

The calculator uses storage location number 9 to store intermediate

results while performing coordinate conversions. Any data in this

location, stored previous to using these functions, is erased.



Vector Arithmetic 1 O

After a vector has been converted to rectangular coordinates, it can be

added to or subtracted from another converted vector by using the =+

and ®Em > keys. The procedure for adding or subtracting vectors

follows:

1. Erase the summation storage locations (5-8) by pressing wmm

CLR.

2. Convert the first vector to rectangular coordinates by pressing

== REC,

3. Store the x and y values in locations 7 and 8 by pressing > +.

4. Convert the second vector to rectangular coordinates.

5. Add the second vector’s coordinates to those in locations 7 and

8 by pressing > +. Or alternatively, subtract the second vector'’s

coordinates from those in 7 and 8 by pressing ™88 >—  The

resultant vector, in rectangular coordinates, is stored in locations

7 and 8.

6. Recall locations 7 and 8 to X and Y respectively by pressing

RCL > +.

7. Finally convert these values to polar coordinates by pressing TO

POL

EXAMPLE

A. An aircraft has a true air speed of 150 knots and an estimated

heading of 45°. There is a head wind of 40 knots and 25°. What is

the actual ground speed and true heading?

Solution: The true heading and actual ground speed are equal

to the difference of the vectors:

45°150 knots

25°, 40 knots
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00

  

25°
—y
Iy
I/

150 knots 1/

|

4s5° ‘\:40knots

True heading / I
N\J\ // |

\ |
\ ~ |

7 |
e |

/  Actual ground speed |

90°

CLEAR

Press: mmmm

|

c.x 45400 ’

o 15000

10 RECT

. S 106407 o

45 |§r| 150 mmmo 106407 o
R w0 T+

25400 4

E I 40.00

25

|

11| 40 —() TG0 RECT
" e 1690 0

36025 o

J'

z-

- 89,16 Aco
- 659481 ACo

— — T0 POLAR

et

|

| Z*:(Jéi} 51 .04 o
J \\77

113.24 ¢

The true heading is 51.94°. The actual ground speed is 113.24 knots.

The calculator uses storage location number 9 to store intermediate

results while performing coordinate conversions. Any data in this

location stored previous to using these functions is erased.



Appendix A

Inspection and Turn-on Procedures

Please check to see that all the accessories listed below are present when

unpacking your HP-46. Also, inspect the calculator for damage which

may have occurred during shipment. If you find any damage or if any

accessories listed are missing, you should file a claim with the carrier

and contact the nearest -hp- Sales and Service Office listed at the back

of this guide.

Accessories

Each HP-46 is furnished with these basic accessories:

 DESCRIPTION -hp- PART NUMBER

Operating Guide 00046-90005

Printer Paper (2 rolls) 9281-0415

Printer ribbon 9282-0511

Power Cord (See below)

Dust Cover 4040-0528

Spare Fuses:

% A, 250 V slo-blo 2110-0202

Y2 A, 250 V slo-blo 2110-0201

Travel case 5061-0707

Power cords with different plugs are available for the calculator. Each

plug, together with the part number of the power cord which has that

plug, is shown below. The cord packaged with each calculator depends

upon where that calculator is to be delivered. If your calculator has the

wrong power cord for your area, please contact the nearest -hp- Sales

and Service Office.

  
Standard

N N
< SS e

8120-1351 8120-1369 8120-1689 8120-1378 8120-0698 *

* UL approved for use in the United States with calculators set for either 220V or
240V operation.
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Turn-On Procedure

1. Before connecting the power cord to the back of your

calculator, check the setting of the voltage selector card in the

power module (see the following photos). The number visible

indicates which voltage is set. The HP-46 operates on powerline

voltages of 100, 120, 220 and 240 volts ac, with a power line

frequency of between 48 and 66 Hz. If the card is set to the

available power line voltage, you may skip the next step and go

to step three.

 

2. To reset the voltage selector card:

 

a. Slide the plastic window on the power module completely to the left; then remove

the fuse by moving the FUSE PULL lever to the left.
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b. Pry the voltage selector card out (use a pointed tool such as a ball-point pen) and

re-insert it so that the number representing the available line voltage is readable.

 

c. Move the FUSE PULL lever to the right and insert the correct fuse for the new line

voltage setting. Then slide the plastic window back to the right.

 

NOTE

For 100 and 120 volts ac operation, use a %2 A. fuse.

For 220 and 240 volts ac operation, use a % A. fuse.    



3. Plug the power cord into the back of the calculator and into a

suitable power outlet. The calculator requires a maximum of 40

voltamps.

4, Turn your calculator ON by pressing the LINE switch. Each

time the HP-46 is switched-on, the word CLEAR is printed

(provided PRT OFF is released). To switch-off the calculator,

merely press LINE again so that OFF is visible.

Your calculator meets current NEMA (National Electrical Manufac-

turers’ Association) grounding standards provided that a 3-conductor

power cord is used to supply power to the calculator from a suitably

grounded outlet.

If your calculator does not operate as described above when switched

on, see Service (Appendix D).



Appendix B
Maintenance

Installing Printer Paper

The calculator is furnished with two rolls of printer paper. If you wish

to purchase paper other than that supplied by -hp-, many replacement

products are available — just be sure to specify 2%’ wide, adding

machine paper.

When replacing the printer paper:

1. Be sure to remove any remaining old paper before loading a new

roll.

2. Insert the free end of the new paper as shown below, press the

PAPER? key and guide the advancing paper under the paper

tear-off bracket.
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Replacing the Printer Ribbon

The printer ribbon supplied should give many months of reliable service,

but when the printout becomes light or intermittent, the ribbon needs

replacing. Any adding machine ribbon equivalent to the ribbon supplied

with the calculator or either of the products listed below can be used as

a replacement.

General Ribbon Co., type E200, black and red intense ribbon.

Columbia Ribbon Co., type 43, black-red record, double-spool

ribbon.

When replacing the printer ribbon:

1. Notice the path of the old ribbon before removing it. (See

drawing below.)

2. Be sure the black portion of the new ribbon is up when

installed.

3. Press PAPERT to draw the ribbon taut before closing the

calculator top cover,

 



Cleaning the Printer

To ensure clear printouts, we recommend that the printer be cleaned at

least every 3 months. The only equipment needed to clean the printer is

a cleaning brush (any small, stiff-bristled brush will do) and a small

amount of denatured (isopropyl) alcohol.

To clean the printer:

1. Remove the printer paper; then lift up the paper tear-off bracket

and lift off the small, metal cover plate (see photo below).

2. Remove the ribbon and inspect it for wear; if it looks frayed or

perforated — install a new one later.

 
3. Slide a strip of printer paper about 6" long, under and around

the metal print drum as shown in the first photograph. This

paper will catch any particles brushed from the print drum.

4. Use the stiff-bristled brush and a small amount of alcohol to

clean each character on the print drum.
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5. After you’ve cleaned the drum, fold the paper as shown and

slowly pull the paper back out from under the drum. Now blow

any dust or remaining ribbon particles out of the printer.

6. Replace the small cover plate; snap the paper tear-off bracket

back into place, replace the ribbon and the printer paper.

Cleaning the Calculator

The calculator can be cleaned with a soft cloth dampened either in

clean water or in water containing a mild detergent. Do not use an

excessively wet cloth nor allow water to penetrate inside the calculator.

Also, do not use any abrasive cleaners, especially on the display

window.



Appendix C
Operating Limits

Calculator Range

The HP-46 handles numbers up to 10!°°. Calculations or data entries

exceeding this range are printed (and displayed) as 9.999999999 99.

The calculator also handles numbers as small as 10°°. Calculations or

data entries exceeding this range are printed (and displayed) as zero.

Accuracy

The accuracy of the HP-46 varies according to the operation being

performed. Arithmetic operations and simple functions (+, —, x, =, 1/x,

VX, n!, %, A%, x?,) are accurate to within +1 count in the tenth (least

significant) digit.

The accuracy of the remaining operations can be expressed in terms of

the original number. For example, if you calculate the natural log of 5,

your answer would be 1.609437912. This answer is actually the natural

log of some number between 4.999999998 and 5.000000002. It is

accurate then, for the original number +2 counts (N=2 for LN; see table

below) in the tenth digit.

All operations are accurate for the original number *N counts in the

tenth digit. The values for N for each operation are listed below:

 

 

Operation Value of N

Ln, Log, eX 2

Trig Functions 3

To Pol, To Rec 3

10% 7 for x

X 3 for £x?, and 2 for 2 x

yX 4 for y, and 7 for x
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Clear Functions

— erases the current contents of X

raen) — erases the contents of X, Y, Z and T (the stack)

W (e — €rases the stack and the 9 storage locations

e — erases the statistics storage locations 5-8 and the stack.
CLR



Appendix D
Service

If the calculator fails to turn on properly, check these possible causes:

1. Is the calculator set to operate on the correct line voltage?

2. Is the fuse burned out (look for a broken filament inside the

fuse)? Follow steps 2a and 2c of the ‘Turn-on Procedure’ when

checking or replacing the fuse.

Should the calculator print anything but ‘CLEAR’ when it is switched

on, carefully press the following sequence of keys and compare the

printout (and display, if installed) with those shown.

 

NOTE

Be sure is released (up).   
 

1. Press: (cear) CLEAR

-l o
D|sp|ay[7[]fl 1234567890409

2. Press: 1234567890 zf

e

Display: /29456 7H510 . 9999999999499 o

3. Press:

Display: -/ . Z945E 7H90 059

4. Press:@l

Display: 5.5959555955559 559

—
“
Z
z
-
2
7
v
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If you suspect the operation of a particular function, find that function

in one of the 5 test sequences which follow. Press il and run

through the key sequence comparing printouts (and display, if you have

one).

A. To test these keys:

E

samca| ()() (=)R

1. Press:

CHS

—
-
Z
—
-
2
7
0

CLEARK

10,00000000 ¢
€ Ve000009C0O o

2. Press: @@ 71
R . 0

1000000000

1.000000000+02 o
P

v X 2S
-1,000000000+02 o

4. Press: @

—
“
~
Z
-
2
7
0

5. Press: @

—
“
Z
z
-
2
7
v
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B. To test these keys:
|

1. Press: S (cow) (5

2. Press:

3. Press:

4. Press:

5. Press: @

e() (5) =) [+) —
“
Z
-
2
7

7. Press: w @

—
“
Z
-
2
7
v

8. Press: r @

—
“
Z
z
-
2
7
v

~“
~Z

z-
®7

v

o «

—“
~Z
=-
37
vP

9. Press: (x2y|| I
T
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CLEAR

3.00

500

8.00
9.00
LIS]

3.00
500
000
8400
0.00
0,00
000

900
0,00 t

2
L

T
Y
Y
D

+
&

¢
3

+

P
y

o
o
A
N

W
N
O

O
D
W
N



C. To test these keys:

T0 - -

@

ASN ACS ATN REC - X,A CLR

1. Press

2. Press:

3. Press:

4. Press:

5. Press:

6. Press

7. Press

8. Press

@ coear) Rix
ALL

o
I
M
—
2
Z
m

->

SIN

—
“
Z
z
-
2
7

©» z

—
-
Z
=
-
2
7
0

0a

|
2

-
Z
=
0
0

/
_
‘
\
\

>

=
)

. T0 T0

' (EE;) .l..l éi)
REC

e '

(1) = ()= wm(n)

:—
CLR

—
“
Z
-
2
7
0

—
“
Z
-
2
7
0

—
“
Z
-
2
7

54

CLEAR

8.00

0.14

800

0 POLAR
45,00

11431
70 RECT

800
8,00
7.00
600

# 2.00
0.71
650

CLEAR

AT



D. To test these keys:

—

@K‘"y--
n! yx x LoG 10% A% RAD GRD

1. Press: () s

N
2. Press

3. Press

4. Press

5. Press:

6. Press

7. Press:

8. Press:

9. Press:

N
\

J

)wm
v

(o) ()-]

[cLear]
ALL

—
“
z
-
2
7
0

~
Z
z
-
2
7

(o) ()(]

-
n!

-X

-
GRD

—
“
Z
-
2
7
v

—
“
Z
-
2
7
v

—
“
Z
z
-
2
7
v

CLEAR

12.00

1.00

10.00

—
“
Z
z
-
2
7
v

NOTE 1
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E. To test these keys:

E

--@- '—--
c/1 m F DM> DM« STK

DEG

1. Press:@- CLEAR

254

3,14
2. Press:- D

c/1
3

[

] 1 4 o

3. Press:-@ DMS+
7 3.24 o

DMS e«

e ¢ 31416 <
4. Press:mmm |1t |||

0.00 *50
DEG 0,00 «So

2.54 «50

3.14 «S05. Press: mmm .

—
“
Z
z
-
2
7
0

6. Press: mmm so

—
“
Z
-
2
7
0

7. Press: mmm

If your printout results do not duplicate the sample, or if the calculator

has a problem not checked by the above procedure (for example, if the

LINE switch does not lock in place), return the calculator according to

the instructions below.

56



Shipping Instructions

Please be sure that all items are protectively packed to avoid damage

while in transit. Such damage would not be covered by warranty. Also,

you should insure your shipment.

When returning your calculator for service:

1.

2.

Remove the roll of printer paper and the spindle,

Fill out the Service Card and place it back in its pocket under

the calculator top-cover.

Pack the calculator in its travel case.

Carefully pack the travel case in a large cardboard box.

Return your calculator to the nearest service location listed on

the next page and mark it, Attention: Calculator Service. If it

is more convenient, you can send the calculator back to the

factory. Follow the shipping instructions but send the calculator

to the following address.

Hewlett-Packard

815 14th Street S.W.

Loveland, Colorado 80537

Attn: Calculator Service

If you have any questions or problems regarding calculator service,

please call the nearest -hp- Sales and Service Office listed on pages 58

and 59.
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SALES & SERVICE OFFICES

UNITED STATES
CALIFORNIA
1430 East Orangethorpe Ave.
Fullerton 92631
Tel: (714) 870-1000
TWX: 910-592-1288

CUSTOMER SERVICE CENTER

333 Logue Avenue

GEOA
P.0. Box 2|
450 lntershte North
Atlanta 30328
Tel: (404) 436-6181
TWX: 810-766-4890

Mountain View, California 94040

CANADA
QUEBEC
Hewlett-Packard (Canada) Ltd.

275 Hymus Boulevard

Pointe Claire H9R 1G7
Tel: (514) 697-4232
TWX: 610-422-3022
Telex: 01-20607

AFRICA, ASIA,
ANGOLA
Telectra-Empresa Tecnica

de Ecquipamentos Electricos
ARL

Rua de Barbosa, Rodrigues,
42-1°, D1°

P.0. Box 6487
Luanda
Cable: TELECTRA Luanda

AUSTRALIA
Hewlett-Packard Australia

Ltd
22-26 Weir Street
Glen Iris, 3146
Victoria
Tel: 20-1371 (6 lines)
Cable: HEWPARD Melbourne
Telex: 31 024

HewlenPm:lmd Australia
Pty

31 Bndle Slveel

e,

New South Wales, 2073
Tel: 449 6566
Telex: 21561
Cable: HEWPARD Sydney

Hewlett-Packard Australia
Pty. Ltd

97 Churchill Road
Prospect 5082
Sou(nAuslfaliz
Tel: 44 815
Clble NEW?ARD Adelaide

Hewlett-Packard Australia
Pty. Ltd.

Casablanca Buildings

196 Adelaide Terrace
Perth, W.A. 6000
Tel: 25-6800
Cable: HEWPARD Perth

Hewlett-Packard Australia

Pty. Ltdy. .

10 Woolley Street

P.0. Box 191

Dickson A.C.T. 2602
Tel: 49
Cable: HEWPARD Canberra ACT

Hewlett-Packard Australia
Pty. Ltd
anl Flno‘v. 49 Gregory Terrace

Brisbane, Queensland, 4000

Tel: 29 1544

CEYLON
United Electricals Ltd
P.0. Box 681
60, Park St.
Celembo 2
Tel: 26696
Cable: HOTPOINT Colombo

CYPRUS
Kypronics
19 Gregorios & Xenopoulos Road

P.0. Box 1152
CY-Ni

 

Tel: 45628/29
Cable: KYPRONICS PANDEHIS

ETHIOPIA
African Salespower & Agency

Pvlvlu LM Co.
P. 0. B
58/59 Cunmn(hlm St.
Addis Ababa
Tel: 12285
Cable: ASACO Addisababa

HONG KONG
Schmidt & Co. (Hong Kong) Ltd.

P.0. Box 297
Connalight Centre
39th Floor
Connaught Road, Central

ng Ke
Tel: 240168, 232735
Telex: HX4766
Cable: SCHMIDTCO Hong Kong

AUSTRALIA
INDIA
Blue Star Ltd.
Kasturi Buildings

Jamshedji Tata Rd
Bombay 400 020
Tel: 29 50 21
Telex: 3751
Cable: BLUEFROST

Blue Star Ltd.
ahas

414/2 Vir Savarkar Marg

Prabhadevi
Bombay 400 025
Tel: 45 78 87
Telex: 4093
Cable: FROSTBLUE

Blue Star Ltd.
Band Box House
Prabhadevi
Bembay 400 025
Tel: 45 73 01

Telex: 3751
Cable: BLUESTAR

Blue Star Ltd
14/40 Civil Lines
Kampur 208 001
Tel: 6 88 82
Cable: BLUESTAR

Blue Star, Ltd
7 Hare Street

 

Telex
Cable: BLUESTAR

Blue Star Ltd.
Blue Star House.
34 Ring Road

Lajpat Nagar

New Delhi 110 024

Tel. 62 32 76

Telex: 2463

Cable: BLUESTAR

Blue Star, Ltd.
Blue Star House
11/11A Magarath Road

Bangalore 560 025

Tel: 55668
Telex
Cable: BLUESTAR

Blue Star, Ltd.
1-1-117/1

 

Secunderabad 500 003
Tel: 76391,7 7393
Cable: BLUEFROST
Telex: 459

Blue Star,
23/24 SecondLine Beach
Madras 600 001
Tel: 23954
Telex

Cable BLUESTAR

Blue Star, Ltd.
Nathraj Mansions

2nd Floor Bistupur

Jamshedpur 831 001
Tel: 38 04
Cable: BLUESTAR
Telex: 240

INDONESIA
Bah Bolon Trading Coy. N.V.

Dialah Merdeka 29
B

 

Tel: 4915; 51560
Cable: ILMU
Telex: 08-809

IRAN
Multi Corp Inlemmonal Ltd

Avenue Soraya 130
P.0. Box 1212
IR-Teheran

Tel: 83 10 35-39
Cable: MULTICORP Tehran
Telex: 2893 MCI Ti

ILLINOIS
5500 Howard Street

e 60076

 

Skel
Tel: (312) 677-0400
TWX: 910-223-3613

ISRAEL
Electronics & Engineering

Div. of Motorola Israel Ltd.
17 Aminadav Street
Tel-Aviv
Tel: 36941 (3 lines)
Cable: BASTEL Tel-Aviv
Telex: 33569

JAPAN
Yokogawa-Hewlett-Packard Ltd

Ohashi Building

1-59-1 Yoyogi
Shibuya-ku, Tekyo

Tel: 03-370-2281/92
Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd

Nisei Ibaragi Bldg
2-2-8 Kasuga
Ibaragi-Shi

Tel: (0726) 23-1641
Telex: 5332-385 YHP OSAKA

Yokogawa-Hewlett-Packard Ltd.

Nakamo Building
No. 24 Kamisasazima-cho
Nakamura-ku, Nageya City

Tel: (052) 571-5171

Yokogawa-Hewlett-Packard Ltd

Nitto Bldg.

2-4-2 Shinohara-Kita
Kohoku-ku
Yokohama 222
Tel: 045-432-1504
Telex: 382-3204 YHP YOK

Yokogawa-Hewlett-Packard Ltd.

Chuo
Rm. 603 3,
2-Chome
1ZUMI-CHO,
Mite, 310
Tel: 0292-25-7470

Kenya Kinetics
P.0. Box 18311
Nairebi, Kenya

Tel: 57726
Cable: PROTON

KOREA
American Trading Company

Korea,

1.P.0. Box 1103
Dae Kyung Bldg., 8th Floor

 

ro-K
Tel: (4 lmes) 73-8924-7

Cable: AMTRACO Seoul

LEBANON
Constantin EMacndls
0 Box 7.

  

Tel 22084
Cable: (LECTRONUCLEAR Beirut

MALAYSIA
MECOMB Malaysia Ltd
2 Lorong 13/6A
Section 13
Petaling Jaya, Selanger

Cable: MECOMB Kuala Lumpur

MOZAMBIQUE
A.N. Goncalves,Lta.

Lourence Margques

Tel: 27091, 27114

Telex: 6-203 Negon Mo

Cable: NEGON
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NEW JERSEY
W. 120 Century Rd.

Paramus 07652
Tel: (201) 265-5000
TWX: 710-990-4951

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd
94-96 Dixon Street
P.0. Box 9443
Courtenay Place,

Wellington

Tel: 59-559
Telex: 3898
Cable: HEWPACK Wellington

Hewlett-Pachard (N.Z.) Ltd.

Pakuranga Professional Centre

267 Pakuranga Highway

Box 51092
Pakuranga

Tel: 569-651
Cable: HEWPACK, Auckland

NIGERIA
The Electronics Instrumenta-

tions Ltd. (TEIL)

144 Agege Motor Rd., Mushin

P.0. Box 6645
Lagos

Cable: THETEIL Lagos

The Electronics Instrumenta-
tions Ltd. (TEIL)

16th Floor Cocoa House
P.M 2
>
Tel: 22325
Cable: THETEIL Ibadan

PAKISTAN
Mushko & Company, Ltd.

Oosman Chambers
Abdullah Haroon Road
Karachi 3
Tel: 511027, 512927
Cable: COOPERATOR Karachi

Mushko & Company, Ltd.

388, Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpindi

 

PHILIPPINES
Electromex, Inc.
6th Floor, Amalgamated

Development Corp. Bldg.

Ayala Avenue, Makati, Rizal

C.C.P.0. Box 1028
Makati, Rizal
Tel: 86-18-87, 87-76-

87-86-88, 87-18-45, 88-91-71,
83-81-12, 83-82-12

Cable: ELEMEX Manila

SINGAPORE
Mechanical & Combustion

Engineering Company Pte.,

Ltd.
1012, Jalan Kilang

Red Hill Industrial Estate
Singapore, 3
Tel: 647151 (7 lines)
Cable: MECOMB Singapore

Hewlett-Packard Far East
Area Office
P.0. Box 8
Alexandra Post Office
Singapore 3
Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA
Hewlett Packard South Africa

(Pty.), Ltd.
Hewlett-Packard House
Daphne Street, Wendywood,

Sandton, Transvaal 2001
Tel: 407641 (five lines)

Hewlett Packard South Africa
(Pty.),

Breecastle House
Bree Street

Cape Town
Tel: 2-6941/2/3
Cable: HEWPACK Cape Town
Telex: 0006 CT

TEXAS
P.0. Box 1270
201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 2316101
TWX: 910-867-4723

Hewlett Packard South Africa

Pty Ltd

641 Rldge Road Durban

P.0. Box 99
Overport, Natal

Tel: 88-6102
Telex: 567954

Cable: HEWPACK

TAIWAN
Hewlett Packard Taiwan
39 Chung Shiao West Road

Sec. 1
Overseas Insurance
Corp. Bldg. 7th Floor

Taipeipe
Tel: 389160,1,2, 375121,
Ext. 240-249
Telex: TP824 HEWPACK
Cable: HEWPACK Taipei

THAILAND
UNIMESA Co., Ltd.
Chongkoinee Building

56 Suriwongse Road

angkok
Tel: 37956, 31300, 31307,

3

Cable: UNIMESA Bangkok

UGANDA
Uganda Tele-Electric Co., Ltd.
P.0. Box 4449
Kampala
Tel: 57279
Cable: COMCO Kampala

VIETNAI
PenlnsuhrYudmg Inc.
P.0.
216 HlenVuon(

Saigon

Tel: 20-805, 93398
Cable: PENTRA, SAIGON 242

ZAMBIA
R. J. Tilbury (Zambia) Ltd

P.0. Box 2792
Lusaka
Iambla Centm Africa
Tel:
Cable:ARJAVTEE Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:
Hewlett-Packard
Co-ordination Office for
Mediterranean and Middle
East Operations
Piazza Marconi 25
1-00144 Rome-Eur, Italy
Tel: (6) 59 40 29
Cable: HEWPACKIT Rome

Telex: 61514

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard
Export Trade Company

3200 Hillview A
Palo Alto, Calulornu 94304
Tel. (415) 325 7000

(Feb. 71 493-1501)
TWX: 910- 373 1267

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493
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CENTRAL AND
ARGENTIN,
Hewlett-Plchrd Argentina

SACe  
lIIe 1171 3°

Buenes Air
Tel: 35-0l3G 35-0627, 35-0341
Telex: 012-1009
Cable: HEWPACK ARG

BOLIVIA
Stambuk & Mark (Bolivia) LTDA.
Av. Mariscal, Santa Cruz 1342
La Paz
Tel: 40626, 53163, 52421
Telex: 3560014
Cable: BUKMAR

BRAZIL
NewleltPackard Do Brasil
1.E.C. Ltda.
Rua Frei Caneca 1119
01307-Sae Paule-SP
Tel: 288-7111, 287-5858
Telex: 309151/2/3
Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
1LE.C. Ltda.
Praca Dom Fellciano, 78
90000-Perte Alegre-RS
Rio Grande do Sul (RS) Brasil
Tel: 25-8470
Cable: HEWPACK Porto Alegre

Hewlett-Packard Do Brasil
.C. Ltda.

Rua da Matriz, 29
20000-Rio de Janeire-GB
Tel: 266-2643
Telex: 210079 HEWPACK
Cable: HEWPACK Rio de Janeiro

EUROPE
AUSTRI,
Hewlett-Packard Ges m.b H
Handelska 52/3
P.0. Box 7
A-1205 Vienna

Tel: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewle(tPackard Benelux
S.A/N
Avenuede Col-Vert, 1.
(Groenkraaglaan)

B-1170 Brussels
Tel: (02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

NMARK
Hewlett-Packard A/S
Datavej 38
DK-3460 Birkerod
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 166 40 hp as

Hewlett-Packard A/S
Torvet
DK-8600 Silkeborg
Tel: (06) 82-71-66
Telex: 166 40 hp as
Cable: HEWPACK AS

FINLA|
Hewlett-Packard Oy

Bulevardi 26
P.0. Box
SF-00120 H.lllnll 12
Tel: (90) 13730
Cable: HEWPACKOQY Helsinki
Telex: 12-15363 hel

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6
F-91401 Orsay
Tel: (1) 907 78 25
Cable: HEWPACK Orsay

Telex: 60048

Hewlett-Packard France
Agenee Regional
4 Quai des Etroits
F-69321 Lysn Cedex 1
Tel: (78) 42 63 45
Cable: HEWPACK Lyon
Telex: 31617

Hewlett-Packard France

Zone Aéronautique
Avenue Clement Ader
F-31770 Colomiers
Tel: (61) 86 81 55
Telex: 51957

Hewlett-Packard France
Agence Régionale

Boulevard Ferato-Gamarra
Boite Postale No. 11
F-13100 Luyne:

Tel: (47) 24 00 66
Telex: 41770

SOUTH AMERICA
CHILE
Heéctor Calcum y Cia, Ltda

Casil .475
Santi
Tel: 423 96
Cable: CALCAGNI Santiago

 

COLOMBIA
Instrumentacién
Henrik A. Langebaek & Kier S.A.
Carrera 7 No. 48-59
Apartado Aéreo 6287

10gota, D.E.
Tel: 45-78-06, 45-55-46
Cable: AARIS Bogota

Telex: 44400INSTCO

COSTA RICA
Lic. Al!redo Gallegos Gurdidn
Apartado 59

os
Tel: 21-86-13
Cable: GALGUR San José

ECUADOR
Laboratorios de Radio-Ingenieria
Calle Guayaquil 1246
Post Office Box 3199
Quite
Tel: 212-496; 219-185

Cable: HORVATH Quito

EL SALVADOR
Electronic Associates
Apartado Postal 1682
Centro Comercial Gigante
San Salvador, E| Salvador C.A
Paseo Escalon 4649-4° Piso
Tel: 23-44-60, 23-32-37

Cable: ELECAS

Hewlett-Packard France
Agency Régionale

63, Avenue de Rochester
F-35000 Rennes
Tel: (99) 36 33 21

Telex: 74912 F

Hewlett-Packard France
Agence Régionale

74, Allée de la Robertsau
F-67000 Strashourg
Tel: (88) 35 23 20/21
Telex: 891
Cable: NEWPACK STRBG

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Bernerstrasse 117

Tel: (0611) 50 04-1
Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 fr.

Hewlett-Packard GmbH
Vertriebsbiiro Bblingen
Herrenbergerstrasse 110

D-7030 Béblingen, Wiirttemberg
Tel: (07031) 66 72
Cable: HEPAK Bablingen

Telex: 72 65 739 bbn

Hewlett-Packard GmbH
Vertriebsbiiro Diisseldorf
Vogelsanger Weg 38

D-4000 Diisselderf
Tel: (0211) 63 80 31/38
Telex: 85/86 533 hpdd d

Hewlett-Packard GmbH

Vertriebsbiro Hamburg

Wendenstr. 23

D-2000 Mamburg 1

Tel: (040) 24 13 93
Cable: HEWPACKSA Hamburg

Telex: 21 63 032 hphh d

Hewlett-Packard GmbH
Vertriebsbiiro Hannover
Mellendorfer Strasse 3
D-3000 Hannover-Kieeteld
Tel: (0511) 55 06 26

Hewlett-Packard GmbH

Vertriebsburo Nuremberg

Hersbruckerstrasse 42
D-8500 Nuremberg

Tel: (0911) 57 10 66
Telex: 623 860

Hewlett-Packard GmbH
Vertriebsbiro Minchen
Unterhachinger Strasse 28

ISAR Center
D-8012 Ottebrunn
Tel: (089) 60130 61/7
Telex:
Cable: NEWPACKSA Miichen

GUATEMALA
IPESA
Avenida La Reforma 3-48,

Guatemala
Tel: 63627, 64736
Telex: 4192 TELTRO GU

MEXICO
Hewlett-Packard Mexicana,
S.A.de C.V
Torres Adalid No. 21, 11 Piso

Telex: 017-74-507

NICARAGUA
Roberto Terén G.
Apartado Postal 689
Edificio Terdn
anagua

Tel: 3451, 345
Cable: ROTERAN Managua

PANAMA
Electrénico Balboa, S.A.
P.0. Box 4929
Ave. Manue| Espinosa No. 13-50

Bidg. Alina
Panama City
Tel: 230833
Telex: 3481103, Curunda,
Canal Zon
Cable: ELECTRON Panama City

(West Berlin)
Hewlett-Packard GmbH
Vertriebsbiiro Berlin
Wilmersdorfer Strasse 113/114
0-1000 Berlin W. 12
Tel: (030) 3137046
Telex: 18 34 05 hpbin d

GREECE
Kostas Karayannis

18, Ermou Street
GR-Athens 126
Tel: 3230-303, 3230-305
Cable: RAKAR Athens
Telex: 21 59 62 rkar gr

IRELAND
Hewlett-Packard Ltd.
224 Bath Road
GB-Sleugh, SL1 4 DS, Bucks

Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 848413

Hewlett-Packard Ltd.
The Graftons
Stamford New Road
Altrincham, Cheshire
Tel: (061) 928-9021
Telex: 668068

ITALY
Hewlett Packard Italiana Sp A
Via Amerigo Vespucci 2

1-20124 Milan

Tel: (2, 6251 (10 lines

Cable: HEWPACKIT Milan

Telex: 32046

Hewlett-Packard Italiana Sp A
Piazza Marconi,

1-00144 Rome - Eur

Tel: (6) 5912544 5, 5915947

Cable: HEWPACKIT Rome
Telex: 61514

Hewlett-Packard Italiana S.p.A.
Vicolo Pastori, 3
1-35100 Padova
Tel: (49) 66 40 62
Telex: 32046 via Milan

Hewlett-Packard Italiana S.p.A.

Via Colli, 24
1-10129 Turin
Tel: (11) 53 82 64

Telex: 32046 via Milan

LUXEMBURG
Hewlett-Packard Benelux
S.A/NV.

Azenue de Col-Vert, 1,
(Groenkraaglaan)

B-1170 Brussels
Tel: (03/02) 72 22 40
Cable: PALOBEN Brussels
Telex: 23 494
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PARAGUAY
Z. ). Melamed S.R.L.
Division: Aparatos y Equipos

Medicos
Division: Aparatos y Equipos

Scientificos y de
|nvesllglc|on

P.0 76
Chile, 482, Edificio Victoria

Asuncion
Tel: 4-5069, 4-6272
Cable: RAMEL

PERU
Compaiiia Electro Médica S.A.

Ave. Enrique Canaual 312
San Isidro
Casilla 1030
Lima
Tel: 22-3900
Cable: ELMED Lima

PUERTO RICO
San Juan Electronics, Inc.
P.0. Box 5167
Ponce de Leon 154
Pda. 3-PTA de Tierra
San Juan 00906
Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

URUGUAY
Pablo Ferrando S.A.
Comercial e Industrial
Avenida Italia 2877
Casilla de Correo 370
Montevit
  Tel: 40-3102

Cable: RADIUM Montevideo

NETHERLANDS
Hewlett-Packard Benelux/N.V
Weerdestein 117
P.0. Box 7825
NL-Amsterdam, 1011
Tel: 020-42 77 77, 44 29 66
Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S

Nesveien 1
Box 149
N-1344 Haslum
Tel: (02) 53 83 60
Telex: 16621 honas n

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.l.
Rua Rodrigo da Fonseca 103

P.0. Box 2531
P-Lisben 1

Tel: (19) 68 60 72
Cable: TELECTRA Lisbon
Telex: 1598

SPAIN
Hewlett-Packard Espanola. S.A
Jerez No 8
E-Madrid 16
Tel: 458 26 00
Telex: 23515 hpe

Hewlett-Packard Espanoia, S.A.

Milanesado 21-23
E-Barcelona 17
Tel: (3) 203 62 00
Telex: 52603 hpbe e

SWEDEN
Hewlett-Packard Sverige AB
Enighetsvigen 1-3

S-161 20 Bremma 20
Tel: (08) 98 12 50
Cable: MEASUREMENTS

Stockholm
Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan 9C
S-431 41 Mdindal
Tel: (031) 27 68 00/01
Telex: Via Bromma

SWITZERLAND
Hewlett Packard (Schweiz) AG
Ziircherstrasse 20
P.0. Box 6
CH-8952 Schlieren Zurich
Tel: (01) 98 18 21/24
Cable: HPAG CH
Telex: 53933 hpag ch

Hewlett-Packard (Schweiz) AG
9, Chemin Louis-Pictet
CH-1214 Vernier—Geneva
Tel: (022) 41 4950
Cable: HEWPACKSA Geneva
Telex: 27 333 hpsa ch

VENEZUELA
Hewlett-Packard de Venezuela
CA
Apu do 50933
Edificio Segre

Tercera Transversal
Los Ruices Norte

Telex: 21146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED,

CONTACT:
Hewlett-Packard
Inter-Americas
3200 Hillview Ave.
Palo Alte, Cllllorml 94304
Tel: (415) 4!

TWX: 910-.3731267
Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493

TURKEY
Telekom Engineering Bureau

Saglik Sok No. 15/1

Ayaspasa-Beyoglu

P.0. Box 437 Beyoglu

TR I:unhul
Tel: 49 40

Cable: TEL(MATION Istanbul

UNITED KINGDOM
Hewlett-Packard Ltd.
224 Bath Road
GB-Slough, SL1 4 DS, Bucks

Tel: Slough (0753) 33341
Cable: HEWPIE Slough
Telex: 848413

Hewlett-Packard Ltd.
“'The Graftons''
Stamford New Road
GB-Altrincham, Cheshire
Tel: (061) 928-9021
Telex: 668068

Hewlett-Packard Ltd's registered

address for V.A.T. purposes

70, 'Finsbury Pavement

Londen, EC2A1SX
Registered No: 690597

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H.
Handelskai 52/3
.0. Box 7

A-1205 Vienna

Ph: (0222) 33 66 06 to 09
Cable: HEWPACK Vienna
Telex: 75923 hewpak a

ALL OTHER EUROPEAN
COUNTRIES CONTACT:
Hewlett-Packard S.A.
Rue du Bois-du-Lan 7
P.0. Box 85
CH-1217 Meyrin 2 Geneva

Switzerland
Tel: (022) 41 54 00
Cable: HEWPACKSA Geneva
Telex: 2 24
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Subject Index

0
Accessories p. 41

Accuracy p 49

Addition p. 4
Angular conversions p. 34

Angular units p. 33

Antilog functions p. 31

Arc cosine function p. 27

Arc sine function p. 33

Arc tangent function p. 33

Arithmetic Operations p. 4

Averages (mean) p. 28

o
Centimeters — inches conversion p. 25

Chained calculations p. 13

Changing sign p. 7

Checkout procedure p. 51

Clear functions p. 50

Coordinate conversion p. 37

Cosine function p. 33

D
Data storage and recall p. 21

Data storage arithmetic p. 23

Decimal place setting p. 5

Degrees units p. 33

Display option p. 3

Division p. 4
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e
English—>metric conversions p. 25

Enter exponent p. 7

Entering numbers p. 3,9

Error notes, printed (see inside-back cover)

Exponentiation p. 17

6
Factorial function p. 18

Fixed decimal point p. 5

Fuses p. 42

o
General-purpose functions p. 15

Grads units p. 33

Inches—>centimeters conversion p. 25

Inspection Procedures p. 41,51

0
Keyboard layout p. 2

Kilograms—pounds conversion p. 25

66



Last X register p. 5,10

Listing the stack p. 5,10

Listing Registers p. 9,22

Liters>U.S. gallons conversion p. 25

Logarithms p. 31

O
Maintanence p. 45

Mean (averages) p. 28

Metric-English conversions p. 25

Mixed calculations p. 13

Multiplication p. 4

N
N factorial p. 18

Negative numbers p. 7

Notes, printed (see inside-back cover)

o
Operating limits p. 49

Operating Notes (see inside-back cover)

Operational stack p. 9

G
Percentage calculations p. 19

Permutations p. 18

Pi (m) p. 15

Polar—>rectangular conversion p. 37

Pounds—>kilograms conversion p. 25

Powers of numbers p. 17
Printer maintanence p. 4547

Printing numbers p. 3

67



o
Radians units p. 33

Raising numbers to powers p. 17

Range of calculation p. 49

Recall data p. 21,24

Reciprocals p. 15

Rectangular—>polar conversion p. 37

Rounding numbers p. 5

o
Scientific notation p. 6

Service p. 51

Service card (under calculator top-cover)

Shipping instructions p. 56

Sine function p. 33

Square root p. 16

Squaring numbers p. 16

Standard deviation p. 28

Statistics functions p. 28

Storage requirements p. 24

Storing numbers p. 21

Subtraction p. 4

Summations p. 27

o
Tangent function p. 33

Trig functions p. 33

Turn-on procedure p. 42

O
Vector arithmetic p. 39
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Operating Notes

If you attempt a calculation beyond the range of the machine or one

with a logic error — say division by zero — an operating note is printed.

These notes are listed below together with a brief explanation of each.

NOTE 1

NOTE 2

NOTE 3

NOTE 4

Division by zero

Standard deviation of less than two entries

LN or LOG of a negative number or zero

Negative y to a power

Arc sine or arc cosine of a number whose magnitude is

greater than 1

Conversion to or from degrees-minutes-seconds of an angle

greater than 10° degrees

Square root of a negative number

Factorial of a negative number or non-integer

Overflow or underflow of Xx?

Deletion of data which was never entered using the X+ key.

These notes are also printed under the lid of your calculator.

If you have the display option, errors will be indicated by a display,

like the one shown, in addition to the printed notes.
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