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The Hewlett-Packard Company Calculator Products Division



The HP-46 is a desk-top printing calculator power
packed for scientists and engineers. With its 9 data
storage registers and up to 10 digit accuracy (depend-
ing upon the calculation) it is a truly versatile machine.
This booklet contains examples you can do on the
HP-46 to show yourself how this calculator will solve
your problems.
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MODEL 46 INTRODUCTION / INDEX



KEYBOARD PRINTER/DISPLAY

The basic HP-46 has impact printer with special alpha-
numeric capability. The easy to read symbols make
the hard copy a truly valuable permanent record.
Certain errors, such as division by zero cause a
printout telling you why the calculation cannot be
continued.

. The display is optional and can be used with the
printer or by itself with the printer shut off.

The format of printed and/or displayed numbers can
be changed by pressing the =) key followed with a

numerical key between O and 9. = , for example,

rounds the number to show five decimal places after
the decimal point. Scientific notation can be specified
by pressing msm () The msm acts as a shift key; it
gives two functions to one key.

The possible formats for the number 1.23456789 are
shown below:
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MOVING DATA

The HP-46 has 4 working registers (locations) that
hold the number you have entered and the results of
calculations. The contents of these registers can be
moved to and fro to permit greater operating flexi-
bility. 3 keys are provided for manipulating (or moving)
the contents as follows:
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CLEARING AND STORING DATA
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Clear Functions

@ erases the current contents of X

erases the contents of X, Y, Z

and T (the stack)

A erases the stack and the 9 storage
locations

SR @ erases the statistics storage locations 5-8

“ and the stack.

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 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.

Example: Store the numbers one through nine in the
storage locations 9 through 1:

Press: 19 28
lo - 9

3(w)7 4(m)6 5(w)5 g :g

6(w)a 7(m)3 8(w)2 ; I?
. - 4

Te - 3

95101 °0 b

List the contents of the storage locations by pressing
. Your printout should match the one below:

LIST
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8. - 2
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4. - b

3. - 7

2. « 8

1. -« 9
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ARITHMETIC OPERATIONS

In the HP-46, arithmetic answers appear immediately

after pressing one of the arithmetic keys , E) ,

, @ This means the operation follows the

number entry.

A number is changed from positive to negative or vice
versa with the change sign key @ :

How much is 6 plus 2? Next, subtract 5 from the result,
then multiply by 4, divide by 6, and change the sign
of the final answer.

Step Key Strokes Printer Tape Description
 

1| 6|1 2(+ 6400 ’
" 200 + |add.

2 5@ 5,00 & sub.

3 4 4,00 x multi.

4 6@ 6.00 + div.

5 @ 2s chapges
positive
number to
a negative
number   

t STATISTICS

The first example is a statistical problem where the
mean of one sample is compared to another sample
to find out if they are statistically equivalent. This
problem uses the stat functions on the HP-46 plus
the storage registers and direct register arithmetic.

X—

=\/(n—1)ax2+(ny—1)o-y2\/l
n+n,—2

 

 

 

To use the t value .398 the user must refer to a sta-
tistical table which has degrees of freedom and
level of significance. Degrees of freedom equal
n,+n,—2=17. The user may determine his own level
of significance, in this case 10%. The table value is
1.333. Since the t statistic .398 is less than 1.333
there is no statistical difference between X and y.

 

 
Step Key Strokes Printer Tape Description
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t STATISTICS

 

Step Key Strokes Printer Tape Description
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BEARING TRAVERSE WITH AREA & CLOSURE

      
 

Example:

800
1000

766.837
1105.476

: 696.810
1059.846

24.016 1083.499

S. 80°01'15" E.

Step Key Strokes Printer Tape Description

1 - @@ 4 CLEAR

2| 800 ¥4 ()1 800.0000 ¢ starting
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3 1000 (s 2 smo 1000.0000 - 2a4 easting

4 31.0846 mam rc 31.0846 bearing
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next
bearing

Return to step 5 for successive courses; continue on to step 11 for
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COMPLEX ARITHMETIC Step Key Strokes Printer Tape Description
 

Complex arithmetic is used in many areas, but has 1 |@ 3 CLEAR
particularly large usage in the field of electrical engi-

 

neering. In this area, it is often necessary to multiply E
or divide complex quantities. The methods for doing 2 a1l 112 41.000 + B
this by hand are somewhat involved and quite tedious. " - 12,000 A
The HP-46 Calculator with its polar, rectangular, log- TO POLAR
arithmic, and summation keys makes this problem ”jg';;g .
very simple. .

In3 .

i) ~X E e 0
41304 TO POLAR

36.870 °
T 5.000 ho

By Hand: a 5

(A+jB) _ (A+jB) (C—jD) 5 63.::; :g:
(C+jD) (C+jD) (C—jD)
  

    
ex

_ (AC+BD)+j(—AD+BC) 6 - TO RECT
- C2+D2 = 8.000 Y

3.000 ¢ X
X — AC+BD
-D2

v ~ —AD+BC
- C2+D?  
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WYE TO DELTA TRANSFORMATION Step Key Strokes Printer Tape Description
 

1 —@@2 CLEAR

3 1 91 83.00 - 1 R
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3| () 30 () &
30.00 - 3 Rc
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Rab = RaRb+R§R°+RCRa ’, 30.00
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Rbc = ° '; 4 D@ 1 :1
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HORIZONTAL CURVE LAYOUT Step Key Strokes Printer Tape Description
 

Example:

  

  
   

1 —D@3 CLEAR

o
m
—
-
z
Z
m

DEFLECTION 2 1900 900,000 ¢ radius

DEFLECTION

L | ~ 3|2 t| e .

4 (180 180.000 3

3.1425 == (D()(2) )

=

o
M
Z
m

o
M
m
—
~
2
Z
m

 

Radius=900.000 Ft.
RCL + 18000000 ACO

° :) 0.032 ACo
STATION ARC  DEFLECTION LONG CHORD
12+57.00 (Point of Curvature (P.C.)) arc length

1247500 1800  00°34'22" 18.000 7 [43(x) fls B |fromPC.
13+00.00 43.00 01°22'07" 42.996 ., .
13+25.00 68.00  02°09'52" 67.984 8 mm ()| | Floe P
13+50.00 93.00 02°57'37" 92.959 S | (DMS)
13+75.00 118.00  03°45'21" 117.915
13+89.00 132.00 04°12'06”" 131.882 ‘s

9 D 1.369

p S

10| () () 1 x
42.996 ¢ chord    
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PARALLEL IMPEDANCES

 

 
Where Z, =R, +jX,

 

 

 

 

 

Zeq = 2,+7Z, m Z,=R,+iX,
AR

By Hand

_ Ll
Zeq - Req_+_JXeq - Zl+22

R. — (R1R2—X1X2) (R1+R2)— (RX5+ RoX;) (X+X,)

= (R1+R2)2+(X;+X;)?

X — (R1R>— X1 X5) (X; +X5)+ (R X,—RoX) (R +R;)
& (R1+R2)+ (X, +X5)?

Step Key Strokes Printer Tape Description
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NAVIGATION

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

0° 25°

/|

|

150 knots 1/

I

|
45° ¥~40 knots

True heading

~

|

|

|

N |

> |
|
|

I
Actual ground speed

  90°

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 coordi-
nate conversions. Any data in this location stored
previous to using these functions is erased.

 

 

Step Key Strokes Printer Tape Description

1 || ex Cx]) 2 CLEAR

£ 45,00 t heading

2 |45 11/ 150 m== 150.00 true air
" speed

10 RECT

TR
REC 106.07 o
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‘ 25.00 ¢ |headwind
3 125" 40 mam direction

" 40,00 headwind

TO0 RECT speed

- 16.90 o
36.25 0

b

4 | Ret I+ PT:L 890 16 ACo

D 69.81 AC9o

TO POLAR

' true
51.94 ¢ |heading
113.24 ¢ |actual

ground

speed   
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