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BASIC SPECIFICATIONS
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Electronic Display Calculator

Automatic Punctuation

At sre—r—r—r——T——rr— w— P—— R — S

Algebraic Sequential Calculating Operation

Full Arithmetic Capability in All 10 Storage Registers

Automatic Constantsfor + — x =+ aX

Dynamic Range £9.999 _ . . x 10%%°

Display Reformating to Exponent

Floating Minus Sign

Leading and Trailing Zero Suppression

b ——w T —— ¥ e - Pl kel -l i

Electronic Keyboard Interlocks and Rollover

Functions

v X 1/x aX Log,, Loge 10X eX

Degrees to Radians, Radians to Degrees

Rectangutar to Polar and Polar to Rectangular Coordinate Conversions

SIN COS TAN SINT! COS™' TANT!

Degrees-Minutes-Seconds to Decimal, Decimal to Degrees-Minutes-Seconds
Three {3) Levels of Parentheses

ZX, Zx% n, Mean, Standard Deviation

The Model 1920 can be adjusted to provide U. S. or European punctuation at the user’s option.
For further details consult your local Monroe office.
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Operating Instructions

INTRODUCTION

Speed . . . accuracy . . . efficiency — these were Monroe's objectives in developing
a truly fine scientific and engineering calculator — the Model 1920.

Now, as always, Monroe's objectives are your advantages. As you become

acquainted with the 1920's many problem-solving capabilities it wiil become evident

that this new Monroe was designed with your unique calculating requirements in mind.

But more than this, Monroe's 60-plus years of calculator experience taught us that no matter
what the job, calculator users want a product that not oniy solves problems but provides

ease, simplicity, and convenience, We are sure yvou will experience these sometimes-overlooked
factors during the many years of long and dependable service your 1920 wili give you.

And, we're prepared to prove this in 365 cities throughout the Uniied States and Canada.
We'll do our utmost to make sure that owning and operating a Monroe will be a most
rewarding experience, today and tomorrow.

TABLE OF CONTENTS
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operating controls

SPECIALFUNCTIONSWITCHI 2900028000 80803808800é0060008 4 o
Allows the selection of the following ©
special functions:

2

Summation of X, X< and n

Clearing of registers 1, 2, and 3 to zero

Entry of the value of 7 into the display

Conversion of rectanguiar coordinates to potar
| coordinates

Conversion of angies in radians 1o degrees
or arads

Conversion of angles in degrees, minutes,
and seconds to decimal equivalents

POWER SWWHICH  —e
Turns calculator on and clears all registers to zero

SPECIAL FUNCTION KEY 1

Executes the function indicated by the position
of SPECIAL FUNCTION SWITCH 1

SPECIAL FUNCTIONM KEY 11
Executes the function indicated by the position
of SPECIAL FUNCTION SWITCH 11

STORE KEY
Stores contents of display into a selected
storage reqgister {(0-9)

ACCUMULATE KEY

Adds contents of the display 1o the contents of a
selected storage register {0-9)

Ciears the calcutator Tor a new calculation.
Does not clear storage reqgisiers

EXPONENT KEY
Allows entries in exponential notation

CLEAR DISPLAY KEY
Clears the display to zero

RECALL KEY ——

Recalls contents of a selected storage register {0-9)
into the display

CHANGE SIGN KEY ——
Reverses the algebraic sign of the display conients

PARENTHESES KEYS ——7
Used in algebraic calculations to perform
1 2, and 3- jevel sequences



DISPLAY FORMAT SWITCH

Selects floating decimal, scientific notation
or fixed exponent

REFORMAT DISPLAY KEY
Reformats display to the setting ot the
Dispiay Format Switch

SPECIAL FUNCTION SWITCH Ik
Allows the selection of the following
special Tunctions:

Conversion of angles in decimal tormat to degrees,
minutes and seconds

- Conversion of angles in degrees (or grads) to radians

Conversion of polar coordinates 1o rectangular
coordinales

- Catculation of the common {hase 10) iogarithm

Calculation of mean and standard deviation

Deletion of data from n, Zx and 2x°

DEG-RAD-GRAD SWITCH
Used to select the umits (degrees, radians, grads)
In which angular entries and results are expressed

INVERSE KEY

Used with LOGg, SINE, COSINE, and TANGENT
keys 10 calculate the antiloge (€X}, arc sine, arc cosine,
and arc tangent. Also used to find antilog, (10X}

1.0G. KEY
Calculates the natural (bhase e) logarithm of the
display register contenis

SINE KEY
Calcutates the sine of the display contents

SQUARE ROOT KEY
Calcufates the syuare root of the display contents

COSINE KEY
Calculates the cosine of the display contents

FANGENT KEY
(Catculates the tangent of the display contents

RECIPROCAL KEY
Calculates the reciprocal of the display contents

RAISE-TO-POWER KEY
Haises a number {a) to a power (x)

Usecd! tor division

VIULTIPLY KEY
Used for multiphcation

R e e e EQUALS KEY
Completes a calculation

- ADD KEY
Used for addition

SUBTRACT KEY
LUised for subtraction



GENERAL INFORMATION

Clears display and any aigebraic sequence in progress.

Does not clear storage registers, 0-9.

Clears display only.

Reverses the algebraic sign of the number in the display.
For example, to enter -12, depress % or

Permits entry of power-of-ten exponent {to £ 99).
For example, to enter 2.3 x 1071, depress 2 n 3

Appears in the display when an incorrect mathematical operation is attempted.
To clear, depress or {sis]

Operations causing

Divisioﬁ”-&.\,} O Decimal to DMS conversion
6 > 10,000°

Close parenthesis without
ForaX: 07X (Q° or a prior open parenthesis

a < 0 and noninteger x Equals key depression before
close parenthesis

square root of -x

Standard deviation with n << 1
More than 3 open parentheses

Arc sine of x without a close parenthesis

Arc cosine of x ~T> x>
For log,q, l00e: X <0

appears in the display when an entry or resuit lies outside

the dynamic range of the calculator: +9.999 ... x 10%99,

i

Therefore, set your Display Format Switch to F.



ADDITION/SUBTRACTION

Examples Enter
8+ 4-3 &
4
3
36 + 60x10° - .002 36
60 x 10°
002
MULTIPLICATION
Example Enter Depress Read
-8 x 4x10~1° -8
4 x 10713

eSeewTTET R SRTRRREY TR OSYY R Y k — il

Numbers can be multiplied by a constant multiplier without re-entry of the multiplier.

Example _ Enter  Depress = Read
2 x 3= L
2 x 4 =
2 Z 5 = 3 =
4 =]
5 =

-y rrirerearerierre—y—l—y gy fpyipy

Numbers can be squared without re-entering the number, by depressing = or followed by
another algebraic key such as or = ‘

Examples Enter Depress Read

2 52 25

25% + 6 2.5




DIVISION

Example Enter Depress Read
3.05 x .333
9% 1.08 8.05
333
S
1.08

Numbers can be divided by a constant divisor without re-entry of the divisor.

Examplle

L gl

___Et_jt_jce_r_ _ Depyress Read

180.5 x 10%?

180.6 x 1012
' 6.02 x ?OHI H
Constant Divisor 6.02 x 1043 =

18.06x 10~ 18.06 x 1072
6.02 x 10

EXPRESSIONS BETWEEN PARENTHESES

and permit calculation of terms within parentheses up to three levels. More than three
without a causes

Example Enter
35+ 7.2 3.5
8.3-2.7
7.2
8.3
2.7

Continued



Example Ertter Jepress __ ~ Read

9.2

92+45 4%
6.3+ 7.1 1.7
4.5

6.3

7.1

1.7 - 2gR23sagy! -

j?LESEQEHEE}:fEiV

SEQUENTIAL CALCULATIONS

ML Enter Read

2+ 3 x b= 2

[2 + 3 x 5]* = 2




TRIGONOMETRIC FUNCTION KEYS These keys are used to generate sine, cosine, and tangent.

DEG-RAD-GRAD Switch

Examples Set

Set to degrees
Set to radians

Set to grads

SIN Key
Examples Set En’ﬁi_ o Depress Read
Sin 30.8° 30.8

100 x sin 89.9° 100

S B e B o o O B ol ot
= - -‘_‘-.".I..-' . l-"_'ﬁ_-;:" = -

COS Key
Examples Set Enter ~ Depress |
Cos 17 .4° 17.4 COS
63.1 7
< @8 E
i —
- TAN Key
Examples _ Set Enter _Depress Read
Tan .73 radians 43
Tan? .34 radians 34
NATURAL LOGARITHM (BASE e}
Examples Enter Depress o Read
Lr:a}gE 17.2 17.2
Luge 0.00123 00123




When used with the trigonometric keys, finds arc sine, arc cosine, and arc tangent.

INVERSE KEY (o i with the LN Key. finds eX (antiloge).

Sin~1
Examples set Enter ~ Depress Read
Sin~! .67 67
3 xsin"' .92 3
92

Cos™!
Examples __set Enter Read
Cos™! 0.5 0.5
Cos™ ! {-0.5) -5
Tan~1
Examples __set tnter Depress o Read
Tan™! .13 A3
Tan"! .62 Y.

4.9

4.9

{eX) Antiloge
Example Enter [Depress | Read

Antiloge
1.76473 1.76473




e

ALGEBRAIC FUNCTION KEYS

These keys are used 1o raise numbers to powers, and to calculate
reciprocals and roots of numbers.

Raising a Number to a Power

Examples Enter
3.2° 3.2
5
742+ 8671 7.4
1.2
8.6
-1.2 938

A constant base a can be raised to different powers, X.

3 : s B
34
Reciprocal
Examplﬁi__ - E_Ec_e_r -
1/47.3 47.3
] 5
5+ 3
3
Root of a Number
Example Enter Depress o Read
V3T 32
5

o — = S T - -

Continued ' R



Square Root

Examples Enter Depress Read

e e T ] L e ]
TR

\/ 25 25

VA - (4x2.1x%1.21) 4

2.1

1.21

The Model 1920 contains ten storage registers, numbered O through 9,
STORAGE REGISTERS for storing data. All ten registers are cleared to zero when the calculator is turned on.
Individual registers can be cleared by storing a zero in the register,

Numbers can be stored in a register by depressing EEH followed by n, the register number,

Storing a Number | R
— 1 0Epreyious contents of the register are automaticaily replaced.

. Hegisters
Example Enter Depress | Read N Nﬂ.] Contents
Store 128.4 into register 6 128.4 b { 7128.4
Store the result of 3.1
3.1 x 123 in reqister O

123 O | 3871.5

Recalling a Number Numbers can be recalled from a register by depressing followed by n, the register number.

Registers
Example Depress Read No. ﬂﬂﬂ't;ﬂf; o
Recall contents of register 6 6 | 1284

Recall contents of register U 0 | 381.3

e e " = ma

L B o L L



Store and recall may be executed as often as necessary to aid in the solution

Example | ©28(2.12469' 203
Find 14(2.124691-293) _ | N(2.124691-203)

Method: Since 2.12469'-293 appears in three places, it may be calculated once and stored as a constant.

Enter Depress = R ead

2.124685

1.203

28

14

Accumulating Numbers Accumulate numbers in a register by depressing

Register 2
Example Enter Depress Read Contents
Accumulate 10, 25 and -6 10 10
in register 2
25 35
-6 29
258

12



REGISTER ARITHMETIC Addition, subtraction, multiplication and division can be performed with
the contents of any one of the ten registers and display as follows:

Results Stored

Operatiqq N

Add dispilayed number to register contents

Subtract displayed number from register contents

Multiply register contents by displayed number

Divide register contents by display number

Result In Register n

Examples Cnter
ADDITION
Add 7 1o 29 In reqgister 2 7

{Store 29 into register 2 if it isn't
already stored from the prior
example)

SUBTRACTION
Subtract 14 from 36 in register 2 14

MULTIPLICATION

Multiply 22 in register 2 by 4 4
DIVISION
Divide 88 in reqgister 2 by 8 8

Results Displayed

Operation

Add register contents to display number

Subtract register contents from display number
Multiply displayed number by register contents

Divide displayved number by register contents

Depres&

nanm

l Result In Display

Register 2

Read - Contents

36

36

22

22

668

58

71

17



Examples Enter  Depress Read —
ADDITION
Add 11 in register 2 17

{(from prior example) to

17 in the display.

SUBTRACTION
Subtract 11 {in register 2} from

28 in display register.

MULTIPLICATION

Multiply 17 in the display register
by 11 in register 2.

PIVISION
Divide 187 1n the display register

by 11 in register 2.

SPECIAL FUNCTION SWITCHT  yse of Special Function Switch I with Special Function Key I provides six additional
SPECIAL FUNCTION KEY 1 functions. {2 and CLR 1-3 are discussed under Statistics Functions on page 17.)

Degree/Minute/Second {DMS) to Decimal Angle () Conversion
Radians to Degreas or Grads Conversion

Rectangular Coordinates (x, vy} to Polar Coordinates {0, r) Conversion
7 Constant

DMS format is DDD.MMSSS+Sy . . . where DDD are whole degrees, MM are minutes, 5S are seconds, and
S5+ . . . are fractional seconds.

Sl T A o i . S L T v - e e
Y

ek ", il g
kel Y . ey —— i - S _

Converts an angie in degrees/ minutes/seconds to decimal degrees, radians or grads

DMS to Decimal Angle Conversion depending on the position of the DEG-RAD-GRAD and the Special Function Switch L.

Example | Set Enter

e press F{e_aq |

Convert 30°
30°'15" to
decimal
degrees

30.3015

Continued

14



Converts an angle in radians to decimal degrees or grads depending on

Radians to Degrees or Grads Conversion .o position of the DEG-RAD-GRAD switch

Example et __ Depress _ [Read

Convert 7/6
radians 1o
degrees

Rectangular to Polar Conversion in decimal degrees, radians or grads, depending on the position of the DEG-RAD-GRAD
switch, and is also in register 8. The radius {r} is stored in reqgister 8,

|
|
Converts rectangular coordinates {x, y) to polar coordinates (&, r}. The angle 8 is displayed i

Registers

Depress Read No. ] Cﬂntenfﬁj

Exa__r_nple Set Enter

& | 53.730710235

T Entry Enters @ into dispiay register.

Example _oset

i
Sin —
Iﬂﬁ

SPECIAL FUNCTION SWITCH II  Use of Special Function Switch I with Special Function Key II provides six additional
SPECIAL FUNCTION KEY II functions. {~2 and /X are discussed under Statistics Functions on page 17.}

Decimal Angle to Degree/Minute/Second {DMS) Conversion

Degrees or (arads to Radians Conversion

Polar Coordinates {0, r) to Rectangular Coordinates {x, y} Conversion
Log,g

Antiiogig (Using INV Key)

Converts an angle in decimal degrees, radians or grads, depending on the position

Decimal Angle :
gle to DMS Conversion of the DEG-RAD-GRAD switch, to degrees/minutes/seconds.

Example N Set Enter Depress Read
Convert

2.5125° to 2.56125

DMS

Displayed result is read as 2° 30" 45"



Dedarees or Grads to Radians N - Converts an angle in decimal degrees or grads, depending on the position of the
J Conversion BEG-RAD-GRAD switch to radians.

Example Set Enter

e . e e e e e ——————
L . TF .

0 '. ..
Convert 30° g 0 |ocraDfl R 30
to radians A -

- Converts polar coordinates (0, r} to rectangular coordinates (x, v). The angle § may
Polar to Rectangular Conversion  be in degrees, radians or grads depending on the position of the DEG-RAD-GRAD switch.

The x coordinate is displayed and is also in register 8. The vy coordinate is in register 8.

Registers
Example Set Enter Depress Read

Contents

45

X,y
10 10 9 | Z.071067812

8 7.077067812

1.0g;q Calculates the common log of a number.

Example o Set Enter o Depress ~ Read

- ind iﬂg 10 32

32

Antilog;y, Calculates antilog,y of a number.

Example oet _Enter Depress | Read
Find

antilogyq 1.55

of 1.55

16



DISPLAY FORMAT Thﬁ Display Format Switch and the Reformat key S=ig
in any selected format.

. may be used to display numbers

Display Format Switch The Disptay Format Switch permits final results (results following depression of = )
to be displayed in any selected format. In the @ position, final results will be displayed with two

digits to the right of the decimal point; the final result is rounded to two decimal places.

D Key Depressing ﬂ reformats any displayed number according to the position of the Display Format Switch.

Examples  Set _Enter Depress Read

123,456 x .789 123,456 B4l .789

$2.735/unit IR
¥x 80 units
0*00000%456 0000600456
x 1.2x10
1.2 x 10°

Statistics functions (summation, summation removal, mean, and standard deviation) are found on
STATISTICS FUNCTIONS the two special function switches.

w —S-E-t———- -M— Prior to beginning new statistical summations, registers 1, 2 and 3 should

n always be clearetd to zero. See Summation example for usage of _
|
Summation (Z) The function % maintains an n count in register 1, sums x in register 2, and x? in register 3.
Example Set Enter Depress Read Register Contents
mﬂ.E No.3
Perfnrm_a (n) {Zx) {Zx?)
summation e
for terms
-1, -4, 3, 5.
-1 7 ~1 !
;) 2 -5 17
3 3 -2 26
5 4 2 517

e




Ssummation Removal {-2)

Register Contents

Example Set Enter Depress N Read

Hemove -1
Trom
previous
sttmmation,

Finds the standard deviation and mean, for the summation data in registers 1, 2 and 3.
Standard deviation is displayed and is also stored in register 9, The mean is in register 8.
The standard deviation is based on n-1 degrees of freedom.

Standard Deviation/Mean {o/%)

Registers
Example set No. | Contents -
o & X of % . i
DIEevIOuS 7.333333333
summation
with -1 0 | 4.725815626
removed,

i8



SAMPLE PROBLEMS

Summation of Reciprocals Example
1 SR B
L y 1 ]
X1 X X3 Xn 3;?2 4.87 23.21
Instructions: Enter

3.72
4.87
23.21
Root Mean Square (RMS) Value
Example
RMS = v/ ZxZ/n Find RMS vatue for the following terms:
0,026, 0.019, 0.032, 3.047, 0.026.
Instructions:
Regisier
Set | _Enter Nﬂ_. I _{Jﬂntentﬂ
i 0
> 1 0
026 1 7 irn)
3 | 0.000676 (2%
019 1 2
3 0.001037
(32 1 3
3 | 0.002061
AV 1 4
3 | 000427
026 1 5

3 Q.0045946




Expression Containing/az + b2

_ax I
V%2 + p? *Iﬂge(’”\/" +p)

Exampie

Find loga (x +\,/;n::2 + pi)

forx=128,p=17:3

Hint: Use E to find\/x2 + p>

Instructions:
Registers
Set Enter Depress Read NoO. Contents
Ed
12.8
7 3 o 29.69665254
3 14.73533169

*Note that in executing 12.8 7.3 .. . 12.8 did not have to be re-entered since it was already in the display register.

20)



Resuitant of Vectors

Instructions:

oet

HAL o
CEG{ - |GRAD
g L= —— j—

Answver:

O = ~15.27

R=14.13

Example

Find the resultant of vectors A and B

A=141,0p =38.2"
B =127, 0p =-78.4°

Ranistare
Enter No, { | Contents
38.2
14.1 0 11.08058219
o 8.719558375
{) F1.0806827189
1| 8719558375
-78.4
12.7 f'
Q | 2553689594
8 | -12.44060567

9 | 12.63427179(xp)

8 | -3.721047295(y g}

-15.26532515(0 5}
14.13292469(R)

vo e




Addition of Angles in Degrees-Minutes-Seconds

Instructions:

[Depress

23.1742

3.49332

71.08014

12.0049

Answer: 115° 18’ 5.6"

Solution of Algebraic Expression

Instructions:

Set _En ter

17.3

1.2

12.3

1.5

28.43

22

_Example

Find the sum of: 23° 177 42~
8° 49’ 332"
° 08’ 01.4”

12° 00 49"

Example:

:_ﬂ”:f_

log 1

17.3 %2 _|

28 43 |

12.315 + cOg &80




Divistion of Complex Numbers Fxample

21 — J{1+i?1 = }{-124‘?12,{9] = I‘l,ﬂl GiUEﬂI Zl 24.? -+ 6.4|
. v ) | r Z:l, = 2.[} + 1.?[
Zgzxz‘f*l‘fzz'\f}{z +YE ,ﬂz:rz, 5
: Zl
21 r ind: 23 = Z—'
—_ — - : 2
Zz"” 23 = T3, 63 —rz" {81'—'31} =J{3+|Y3
Instructions:
Reqgisters
Sfet _____ Enter Depress Read o Nn.! Contents
4.1
6 4 g | 57.35535986 (04}
' 8 7.600657866 (rq}
0 | 57.35535986 {0}
1 | 7600657866 (r,)
2.0
1.7 O | 40.36453657 {0,)
B.] 262483095 ({ry)

0 | 1699082329 (04 =
0,-0,)

b

I -

1 | 2895620035 (r5=

Q9 | 2.769230769 1}{3}
8 | 0846153846 1y;)

i
Answer: Z, = i = 2.769 + 0.846 |



Power Series

Example
Y =ap +a;x+ayx” +azx’ y = 12.178 + 3.164x + 4.836x> + .0577x>
+34x4 ...t apxh Findy, forx = 2.2 and for x = 3.6
Instructions:
Registers
__Enter _ Depress Read No.| Contents
12.178 6B { 72778
7 | 12.178
3.164 1 3.164
4 836 2 4.836
0577 3 0.0577
x = 2.2
6 i9. 1388
2.2
6 42.54504
2.2
6 | 43.7594296
X = 3.6
7 23.5684
3.6
7 | 86.24296
3.6

7 | 889350112

24



USEFUL FORMULAS AND TABLES

" " y s TO METRIC CONVERSION FACTORS GEOMETRY

To Convert To Multinly By

inches . ........ Centimeters .. ... 2.540 \ S5 \g/

Feet .......... Meters .. ....... 0.3048 Circle
Yards. . .. ... ... Meters . . . ... ... 0.8144

Miles {pautical) . . . Kilometers . .. ... 1.852 Areas: circle( ) = mR?

Miles (statute) . . . . Kilometers . . .. .. 1.6094 sector $/ = %R0

Acres, . ... ... .. Square meters . . . . 4046.8485 segment = %R (f-sin 0)
Cubic inches . . . . . Cubic centimeters . 16.387 _ . B

Cubic feet, ... ... Cubic meters. . . .. 0.02832 Lengths: circumference = 2R

. . arc S = RO

Cubic feet. . ... .. Liters. . . ....... 28.32 chord € = 27 sin 10/2)
Gallons, . ....... biters. . ... ..... 3.7853

Pounds, ........ Kilograms. . ... .. 0.4535

Pounds. . ....... Dynes ......... 44.4823x10° Obligue Trianglé

BTU .......... Joules . ... .. .. . 1,054 .8

BTL .. ..., Calories . . ... ... 251.98 b Area =Y ab sin ¥ ; % bc sin &¢; ¥ ac sin 8

Angle, Side Relationships:
a b C

sinex sinf sin‘y
a’ = ph? + ¢? - 2bc cos { Law of Cosines)

{Law of Sines)

USEFUL FORMULAS

a %= 1/aX logppxy = loghx + logpy

aX g¥ = gx . gY¥ oghX/y = logpx - loghy

aX/a¥ = X7y fﬂgbxp = p - logpX Sphere

(ab}X = aX - b”¥ logp a~/x = {1/g}logpx Surface Area: 47R?
(aX}Y = aXV logh, 1/x = logpX Volume: (4/3)7R>

axX/Y = v /aX Change of base logarithms:
loghx = {logex)/{iogeh)

Kight Circular Cone

sinh x = ¥%{eX - e™ %)
cosh x = %{eX + e™X) sec @ = 1/cos 6
tanh x = sinh x/cosh X csc 0 = 1/sin 0
csch x = 1/sinh x cin & = 1/tan &

Surface Area: 7T RY(
Volume: TR2h/3

CARE AND SERVICE

Care of Calculator Using the dust cover when the calculator is not in use helps to protect the keyboard
and electronic components from dirt and dust. Articles should not be placed on top of the calculator which

may cover the air vents through which heat escapes. Always be sure the calculator i1s off before putting the
dust cover in position.

Service Always expect superior after-sate service from Monroe because you’'ll receive nothing less than that.
With over 1,400 factory-trained service personne! in the United States and Canada, Monroe enjoys a well-
deserved reputation for prompt and expert service. Qur service inctudes free personal instruction to help you
achieve maximum performance; it's always available to vou through vour locai Monroe branch office.

We know vou’ll enjoy working with your new Model 1920. And remember, Monroe is always at your service.
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