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The Corvus 411 — your personal slide rule with memory — is
designed for the engineer, scientist, or student, to aid in accu-

rately solving compliex problems in a non-complex manner with
features such as these:

= Algebraic entry: Problems are entered in the sequence
in which they are normally writien,

= Constant: Automatic on four tunctions.

# Scientific notation: Computes and displays numbers
from £90.99989 X 10% to 1.00000 X 1079,

2 Memory: Convenient storage of intermediale answers
with easy recall and exchange features.

CORVUS: A Leader in Calculalor Design

Each calculator in the CORVUS line features an MOGS/LS! inte-
grated circuit manufactured by MOSTEK Corporation, MOSTEK,
the parent company of CORVUS, was the first in the world to
design and market a singie-chip integrated circuit for calculators.
In less than Y4 sqguare inch, this chip contained the complete
capability of a four-function calouiator. This breakthrough by
MOSTEK in 1970 virtually revolutionized the calculator industry,
allowing the design of compact, hand-held, portable units,

A similar, more advanced, MOS circuit developed by MOSTEK
is used in the Model 411 to provide you with many extra calcula-
tion features and a useful memory.

Each CORVUS calculator is designed to provide exira capabilily
to solve a wide variety of calculation applications in the home,
business, cffice, and the field. Corvus’ built-in reliability is backed
by a full-year warranty on components and service,
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‘The 411 is powered by rechargeable nickel-cadmium batteries.

The following precautions are advisable to ensure years of
service from your 417

(1) Recharge unit when the dispiay becomes noticeably dimmer;
- always avoid total discharge of batteries.
(2} When charging unit:
{a) Use the supplied charger only.
(b} Turn the calculator “Oft” and interconnect charger using
standard househoid AC power.

- {3) The 411 may be operated while the charger is interconnected;

however, the charging circuit will be automatically discon-
nected when the power switch is “On,” in order o protect
against accidenial overcharging.

(4) Limit charging time to 12 hours (or less if unit is used
infrequenily).

=

B through @ — Number entry keys
e Decimal point entry key
v Enters Pi as 3.141582 with a display of 3.14159
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G Clear: Performs either a total ciear or a clear eniry
| {clearing displayed number only) as described beiow.
1. Total clear following any function key.
2. Clear entry following any Data Eniry key{s) or Mem-
aory key{s).
3. Clear entry of a blinking display resulting from a
numeric entry overfiow.
4. Total clear of a blinking display resulting from 2
misoperation.
5. Clears memory contenis onfy if pressed before
M/ S (Memory Store).
6. Ensures a toial clear when pressed twice.

4. “Add” key: Instructs the calculator to complete any:

previoug calculations and add the next numeric enlry.
— “Subtract” key: Instructs the calculator to complete any
pravious calculation and subtract the next numericentry.
S “Multiply” key: Instructs the calculator to complete any
- previous calculation and multiply by the next numeric
entry.
Eea “Divide” key: Instructs the calculator 1o compiete any
| previous calculation and divide by ihe next numeric
entry.
Vy  *“Bguare Rool” key: Instrucis the calcuiator to complete
' any previous calculation and obiain the square root of
the resultant.
1/%  “Reciprocal” key: Insitructs the calculator to complete
' any previous calculation and obtain the reciprocal of
the result.
“Equals” key: Instructs the calculaior to complete any
previous calculation. Note that when the == key is
used, the previously-entered number and functional
command automatically become available for use as a

constant. See Fage 7.
3
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MS “Memory Store” key: Instructs the calculator io store
the displayed number. This automatically replaces any
previgusly siored number,

MR “Memory Recall” key: Recalis and disp'lays; the number
stored in the memory but does not Yerase” the number
from memory. (Non-destructive recall.)

EX “Exchange” key: Exchanges the displayed number with
the number in memory, thus dispiaying the previously
stored number — making It available for calculation.

NOTE: The use of any Memory key will automatically
terminate any numeric entty and a ‘“decimal
point”’ will appear in the display.

Note that these keys do not complete any pre-

vious calculation and may therefore be used at
any point in a chain calculation.

SR AT 5
SLARRTIFD NOTATIOR &Y

EE “Eniter Exponent” key: Instructs the calculator that the
next numeric entry will be an exponent of 10. A number
is entered in Scientific Notation by entering the man-
tissa, pressing EE, and entering the exponent. {If ex-
ponent is negative, press < prior 1o entering exponent.)

EXAMPLE: 1.2 % 10~% is entered: 1.2, EE, —, 6
Display will read 1.2 —06.

MSPLAY DESCRIPTION

This dtsp[ay is a solid-state LED (Lught-Em:ttmg Diode) display.
The display is fcrmattecl as folows: ;

| 23Y56-05
/ T T N\

Mantissa Mantissa Exponent Exponent
Sign* sSign”

"NOTE: Sign of mantissa or exponent is understood to be posi-
tive unless negative sign appears.

E"E’

myragieey ¥ *‘%%“1 P
ol ﬁiiﬁ aﬁ%% tg“i ;—Es‘:

— indicates a negaﬁve mantissa or exponent. The nega-
tive sign will appear immediately to the left of man-
tissas of less than 5 digits.

r Indicates positive Overtlow {(see Page 6)

Indicates negative Overflow (see Page 6

P ﬂ;{?&g e B uﬁ;-::- =2 f*“""
EL ".1_::\--\., 1‘-‘ b
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A flashing display can result from two conditions:

Entry Overflow: A numetic entry of more than 6 digits
in the mantissa. Display will flash 6 digils.

Misoperation (or lllegal Operation): Attempting an oper-
ation such as taking the square root of a negative num-
ber results in a flashing display of the last "!eg:timate”

resultant or entry. For example: Attempting V6 (—3)
will result in a flashing “—18".

4
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*“Smﬂnuﬁc notation” is stating a number in terms of 10 raised
to a power. For example, one million {1,000,000) can be statet
as 1 105 Similarly, 1,200 is stated 1.2 » 103 You will note in
both examples that the number in the exponent is the number
of places that the decimal was moved. (Proof: 32,000 is 3.2 X 104
(decimal moved 4 places), or 3.2 x 10,000 = 32,000.)

Numbers less than one are conveniently expressed by using
negative exponents. For example, one-millionth {commonly cal!ed
one micro), 0.000001, can be expressed as 1 106,

In the example of .00032, expressed as 3.2 x 1074, it is entered
in the 411 as 3.2 EE = 4. In the resulting display, the "3.2” ©

is called the mantissa, and the “— 4" the exponeni. —— Note *

again that the exponent represents the number of places that ..

the decimal was moved. Note alse that posiiive and negative
exponents move the decimal point in opposite directions.

Your Corvus 411 aliows you o enter numbers in scientific nota-
tion with either negative or positive exponenis. When entering
a number in scientific notation, it is nol necessary 1o reduce the
maniissa o one “units’’ digit (standard scientific notation formj).
For example, 750 kHz is 750 X 103 Hz, since k = 103, it may be
entered on the 411 as 750 -EE 3. The 411 will automaticalty
convert it to 7.5 X} 10° on subsequent operations.

Advantages:

Scientific notation greatly reduces the number of keystrokes
required and greatly increases the calculator's capacity for han-
dling large numbers. For exampie, 1,600,000 is easily entered:
1.6 EkE 6. Calculations can be made with numbers up 1o
8.99899 x 10%. A standard calculator without scientific notation

would require over 100 digit positicns to display results within
the capacity of the Model 411,

Characteristics of Scieniific Notation Use & Display:

Mantissa: In standard form, the mantissa is fixed point: 1 digit

with up to 5 decimal points as required. (Trailing zeros are not
displayed).

Exponent sign: The sign of the exponent is understood o be
positive uniess the negative sign appears 10 its immediate lefi.

Entry: Eniry of a problem in scientific notation is simple. Enter
mantissa (see definitions above), press EE ; press — |f
negative; enter exponent.

Automatic Conversion: The 411 will automatically convert to and

display results in scientific notation when the resuit is greater
than 999,999 or less than .001.

Reciprocals and Square Roois Less Than One: All reciprocals
( 1/x } and square rools { Vx ) less than unity are always
expressed in scientific noiation to maintain accuracy.

No “Sign Change” Required: in the 411, it is not necessary to
use a “‘sign change” key since negative exponents are entered
with the negative key. For example, 6 X 10-3 is entered 6 EE-
-+ 3. (See Negalive Entry, Page 8.)

5
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SIPLE ALGEBRAID ENTRY

The Gorvus 411 operates algebraically {rather than employing
the sp-called reverse Polish or arithmetic logic), so that you
enter a problem in the same sequence that you would write it.
Compare the problem 8§ — 3 = 5 in the various logics:

Arithmetic. Problem is entered in this seguence:
8, /= ,3 —/= (Display is "5.”)

Reverse Polish. Probiem is entered as foliows:
8, . 3, (Display is “5.")

Algebraic. Entry is simplified.
8, =, 3, = (Display is "5.”}.

The greater the complexity of a problem, the more the simplicity
of algebraic entry is appreciated.

il B A
*fm §” ai ﬁﬁw! ﬁéiﬁﬁ

The Model 411 has two operating modes:

“Floating Point.”’ in this mode, calculations are entered and
made just as on standard multifunction calculators, with six-
digit capacity and floating decimal point. (Resulis exceeding

this capacity are automatically converted to Scientific
Notation.)

“Scientific Notation.”” Eniries may be made directly in the

scientific notation mode simply by using the EE (“Exponent
Entry’’) kev.

f B i W Ty
ACCUHADY

The 411 maintains an internal 7-digit acocuracy. Round-Off:
Resultant 6-digit dispiays are rounded off 1o the nearest correct

digit; e.g.,, an internal answer of 1,343457 would be displayed
as 1.34346.

Ancther exa. iple is «, which is displayed as 3.14159 but inter-
nally carried as 3.141592, so that 3 X = results in a display of
$.42478.

SWENFLOW

When a calculation results in an overflow (as noted by the
appropriate symbol), the mantissa will display the most signifi-
cant digits while the exponent will overflow past 10%.

When the result first goes into overflow the exponent is under-
stood to be three digits with the “hundreds” digit not shown, so
that g display of T 8.12345 06 is interpreted as B.12345 x 1010

This overfiow condition can be further calculated if desired, but
oy multiplication or division only and with the necessary mental
corrections of the displayed exponent, since the 411 will assume
the display as 8.12345 X 10% during secondary calculations.

Addition or subtraction during overflow will not calculate since
gither is an illegal operation. The display will be restored to the
previous overflow, and flash on and off. A single pressing of the

-G key, in this case, performs a clear-all function.

5
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The Madel 411 features total chain/combination capability. Each
function key sarves as an “equals’’ key to the previously entered
portion of the problem. For example, in the problem (2 4 3} ¥
4, the X key completes the addition of 2 and 3 and seis up
muitiplication of the dispiayed *5" by the next entry, which wili
be 4. The reciprocal 1/x. and square root V% keys not oniy
complete their previous calculation, but also complete their
resplec:tive functions. For example, V' 5 4 is enlered 5, 4,
4, (Nm‘e ==_ s not necessary ic complete calculation.)

Co= A i "'i' =
-::' 1-: '-I"“' .-\. . -'-F P:‘." rf?-"'- -.I- L 't- E““ _ﬁ' }
; i E e S

The fa!iawmg functmn keys, = , Vx, and 1/x result in
complete termination of the calculation in process; therefore,
it is not necessary 1o “clear” the calculator with the G key
before beqinning a new calculation., (See also use of = Kkey
in Automatic Constant Functions, below.)

Since previous calculations cannot be assumed, each sample
probiem illusirated throughout this manual begins with a double
degressmn of the C Kkey, to ensure an “all clear.”

T o T E o e g ST el b Lk e 1;" Ean e pBp Chan L L D ;
3"= RS 3 E;}: E ¥ 'E--L' -"'E L 4 4}“ :!*:--5 a:': "‘-u e L - "' il 'i g ¥ I3;::- = -: Bk Ao FRE k& l{"n.'t-""
R s !"" b .l-'-'" k £ -1.'1"- ;'%. :'-\. .."_‘ -1- x ."‘I-l , .l <x ' "l .-‘:_d:‘_ - '; %1_‘. _-\.";‘_‘.'5- = -'.- o4 = -:'\_:‘.\_a_- J-TF.:F .;!‘.' :.\: 5\:‘- ‘L

Each functional key svpersedes a previously depressed function
key, for simplicity of eniry corrections. The calcuiator wili per-
form according 1o the last received instruction; for example an
inadvertent striking of the —  key can be simply overridden
by striking the - Kkey and vice uersa Xooand = act
simiarly as well as overriding - or . The - —: command
is accepted when it follows a w or -—-— mmmand in grder
to ailow division or muihplma’tmn by negative numbers
Eg., 12, — , X, 6 =72, (411 hasignored ‘= command)
but 144, &+, =~ , 6= —24. (411 has accepted the eniry as
a negative number for division.)
An error in Exponent Entry can be corrected simply by entering
the correct exponeni, as ihe calculator accepts only the last
two digits received. E.gQ., exponent 6" is mistakenily entered
EE , 5. To correct, press 0, 6. Also, re-pressing the "EE- key
serves as an exponent “ciear.”

ng — 12 entered as EE 12. To correct: -EE, . 12.
Sy 3;4 @'} ;: -m{ _zctwigi}f B A#»ﬁafﬁ;’f—% §§"i‘
Any of the basic four functtona ( 3=, ‘=, =%, and X}

can provide automaiic constant operation when us—:d in ¢conjunc-
tion with the “equals” key. The second or latest, entry becomes
the constant. For example, following the calculation of
2 X 12 = 24, the 12 is automatically available 3s z constant
multiptier, it desired. Thus to multiply any other number of 12,
such as 4,1t is merely necessary io enter that number and
deprass the Yequals” key.

Examples of using a constant divisor:

a} 12 = 5
by 15 =~ 5
fc) 40 =— 5 x & -— 14
Enier Press Display : Note
C.C )
12 £ 12.
5 o= 2.4 Answer (a)
15 — 3. Answer (b)
40 == 8.
prd 8.
G — 43,
14 == 34, Answer (c)
7
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The constant is usefu! when a repelitive number appears in a
chain caiculation, e.g.,, 126 + 85 + 7.0 4+ 7.0 4 7.0

Enter Press Dispiay
C,C
12.5 -+ 12.5
8.5 -} 21.
7.0 = Z8.
== 35.
== 42,

Ew o Imoug L oz ~ S T i S TR SE R T T
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This automatic constant feature makes it exiremely easy o
multiply a number by itself as many times as desired; that is,

to raise it to the desired power, 34, therefore, is simply calculated
as:

Enter Press Display Note
C,C
3 X, = 9 Second power
= 27 Third power
= 81 Fourth power
The =~ Key instructs the calculator that the next entry will be
a negative number. For example, 6{—3) is entered:
6-X — 3=

This key is also used {0 enter negative exponents., See “Scientific
Notation,” Page5.

To store a displayed positive or negative number in the memory,
press the MS {“Memory Store”} key. (This number will replace
any previously stored number.)

To recall without Yerasing,” {non-destructive recall) a number in

the memory, press the MR ("Memory Recall”) key. The
memory contents will be displayed.

if 11 is desired to perform a calculation with the conients of the
memory, depress the 'EX ("Exchange”) key. This automatically
exchanges the dispiayed number with the contents of the mem-

ory, allowing you to temporarily “pigeon-hole” a resultant, as

well as performing calculations with the number previously stored
in the memaory.

To Clear Memory, press C MS .

SPPLICATION OF MEMOEY EEYS MS, MR
(1) Product Gf Sums (5 —1— 4) X243 X647 =

Enter Press Display

C,C

5 - 5

4 = MS g,

2 + 2.

3 %, MR Q.
=_MS 45,

6 -+~ .

7 ¥, MR 45.
== 5BE,

8
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(2} Crediis/Debits: Tolal {add) all debits and store in memory;
next, total credits; subtract debits {(memory) from credits for
positive or negative balance (net amount). Note that debils
are still retained in memory for reference.

Example: Credils, $18.80, $5.35
Debits: $9.95, $3.94, $7.50, $2.98, $4.29

Enter Press Display Noie
G C
89.85 -4~ 9.85
3.94 ) 13.89
7.50 + 21.39
2.88 -~} 24.37
4.29 =, MG 28.66 Debils stored
18.80 - 18.8
5.35 . 24.15 Credit total
- MR 28.66 Debit {oial
== —4.5% Net palance
EX 28.66 Debit (check)
OF
! ~ EX 28.66 Credits in memory
—= — 4 .51 Net balance
EX 24.15 Credits (check)

(3} Storing Constant in Memory: Example of metric conversion.
Known, .03937 inches = 1 mm; to solve:
(2} Convert 250 mm 1o inches: in, = constant > mm
{b} Gonveri 29 mm to inches: in. = consiant X mm
{c} Convert 16 in. to mm: mm == in. = constani

Enter Press Display Note
C, C

03937 MS, X (0.03937
250 = 9.8425 Answer (a)

1e! X, MR 0.03837
== 3.80763 Answer {b)

18 -+, MR 0.03937
== 406.401 Answer {c)

(4) Division of memory contents by displayed number: Assume
calculation in process; 8.4 in memory; latest display is 2.8,

Enter Press Display

2.8
EX 8.4
-+ 8.4
MR 2.8
= 3.

o
Ml
'-E-"'l-'

I':r'

%a *" :L‘i‘“ %%'i’:‘i? Ex
EX has many practical uses, some of which follow:

{1} Memory check: allows reference back io memory without
atfecting calculation., E.g., assume calculation in process,
4.5 In memaory:

Enior Press Display Note
12 X 12.
=X 4.5 Memory check &
EX 12. % restored
4 == 48,

g



(2) Update memory: Solve a3 - (ab) =
Since the term a is repstitively used, it is tirst stored in

memory as a constant. Note EX minimizes entries.
teta —= 16, b =12

Enter Press Display Nole

G, G

1.6 MS, X 1.6 a i memoty
— 2.56 | as
— 4.096 a’
EX 1.6 al in memoty
X 1.6

1.2 -+ 1.92 {ab)
MR 4. 0886 a3 recalied
== 6.016 Solution

{(3) Hem Accumulation: Example: {a} 4 items @ $2.50; (b) 8

ltems @ $3.75; (¢} b itlems @ $1.26. Determine each item
cost (total) and total quantity of items.

Enter Press Display Note
- C,C
4 ME, ¥ 4.
2.5 = 10. Cost of (a)
8 +, EX, = 12.
EX, X 8.
3.75 = 34. Cost of (b)
5 4, EX, — 17.
EX, x 5.
1.26 — 6.3 Zost of (¢)
MR 17. Tolal items

Note aiso the sample problem for geometry shown on Page 17.
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1. Fractions: General Rules

Addition: Add numerators only {(after making all denomina-

tors gommon).
E.g., 2/7 +3/7 = 5/7;1/3+3/7 = 7/21 +9/21 = 16/21
Subiraction: Subiract numerators onily {as with addition).
Multiplication: Multiply numerators: multiply denominators;
divide resultant numerators by resultant denominators.
Eg., 3/4 X 2/3 = 6/12 == 1/2 .
Division: !lnvert the fraclional divisor and proceed as in
multiplication:
E.g.,3/4+-2/3-—=3/4>x3/2=<=98/8=11/8
Il. Powers & Exponenis: General Rules
Addition: When adding numbers with exponents, it is only
possible fo add to those numbers which have the same
exponent: Add base numbers; do not change exponents.
E.g., X2 4 3x2 L x? = 4x2 + x3
Subtraction: Same rules apply as addition. Subtract base
numbers with like exponents only:
FQ., 2x2 — x — x2 = x? — x
Muitiplication:
(a) Add exponents of like bases and like signs:
E'g” WEZ eyl y?i = WD }rE
X2 e b — X—T
(b) Subtract exponents of like bases and unlike signs:
E-g-, X2 o X5 = yx—3
X2 e Y3 x3
(c) Muitiply exponenis of exponenis:
E.g., {(x3)3 = xb

10

Division: Subiract denominator (dividend} exponent from
numerator {divisor) exponent {{ike bases oniy):

=g, X8 -~ x2 = x4
X¢ +~ X2 = 2 [Since6—(~ 2) = 6 + 2 = 8]
Similarly, x—% = x%2 = x™8 [Since {— 8} — 2 == — 8]

Negative Exponents: A number raised to a negative power
may aiso be expressed as the reciprocal of that number to a
positive power. Thus:

1 1 1
—3 — — . ™ e T

Non-Integer Exponents: The following expressions are true:
(a) x.ﬁ — VX (b} Wi — (XZ) (ﬁ)

(0) x4 = (x29) (x4} = (x*) x (VX) = (VX) {V V¥)
(d) x¥in = 3VX
111. Rootls

Extracting a root is the reverse of raising a number o a
power. For roots involving powers of 2, the following ex-

pressions are true:
(a) SV — w2 (b) VX =2IVYX

(€) *VX= ¥V VX (d) *v¥x =V V VX

Extracting Non-integer Roots: A unique approach is proposed
allowing extraction of any root "VN without guesswork ot
approximation. Normally, the resullant is within 2% of the
correct answer. Note that the number of Vx steps and
X, = steps must be the same, The number of steps faken
determines the degree of accuracy; where less accuracy is
required, fewer steps may be used.

{a) Enter number, N

() Perform 9 sequential vy operations

(¢} Subtract the number 1.

(d) Divide by the desired root, n

(e} Add the number 1

(F) Square the display 9 times using X , = repetilively.

To demonsirate the accuracy of this method, test by com-
parison with known cube root of 27 == 3 (3 + 3 + 3 = 27):

Enter Press Display Note
27 Vx (8 times) 1.00646
- 1.00646
1 - 0.00646
3 A 0.0215 3 is desired root
1 X, == 1.00431
¥, == {8th time) 3.00689 Answer is “off’’
by 007
Another example; Extract 5VZ (== 22 = 4)
Enter .Press Display
24 Vx (9 times) 1.00135
- 1.00135
1 i 0.00135
9 -+ 0.0027
1 X, == (9 times) 3.98134

11



Y. Plane Figures:

oL s lp e

Al v o ekl

el

Trapezmd Parallﬁ}ﬂ gram
(a-+b)h
h Area = 9 Area — bk
] i
Reg. Hex.  Circle
0 — 25985 = 346412 | 0
= s = 1.155r g Arga == 71t
\_ P ﬂﬂﬂﬁﬁs (866 R ‘ Cir. = 7 g1
Triangle . . )
Area :tg‘ — VIE -G -G =9
hh E whereterms*a+z+£
II Scltd thures*'
" Cube | T cylinder 1
g [T LG
. 2 i
§ A—=86s R e d__J
V = z1rth — 0.7854 dzh
Sph
PRI v = 43‘""" ﬁi.fg..i Sc= 6.2832 th =  dh
A = 412 = g2 Portion of Cylinder
R
Spherical Sector

; —-rih

:rr(zh—;-l/gc)
c=2V h{Zr— h

NERC

b fpoed e d s

V == 1.5708 2 (h, -+ h.)

S¢= 7 1 (h, -+ h))

Spherical Segment
hZ
. V=t (rmﬁ-)-ﬁw SN
o, p— _— — 2
rﬁjlg;y A =2 h -:—,F(T+h 2 -
_ — s o
e=2V h{Zr—h) r o
Hollow Cylinder
,‘ V=xh(R2— 12) == 0.7854 h (D? — d?)
= ** = 7 ht (2R ~ 1) = 7 ht (D — 1)
Sl | EL;...[{ | =g {2r4+t) = ght{d 3D
AR St S :rht(R+r):1.57E]8ht(D+d)

2+ h2 =718

§ ™

e i i

Frustum of Conhe

f“‘“‘>w{ Q V = 1.0472 r2h == 0.2618 dzh
- — T
: L——;} _ r2 2

- R

B Eﬂ_ — 1.0472 h (R2 4 Rr -+ 72)
0 ¢ A=mws{R+r1)
e @ R

e s = (R~ 1h?
Jorus ;
’g’ ¥ = Z42R1? = P2
—{— I -q-

A = 4 2Rt = 72

i2

h..\..l.,.!ﬂ_:: E"’ __53' 1“{ 5?_1 g '\ul !:?"l',,n." i
2 -w= efiwf Treo & et 4F
*'L-.-E ﬁh P g e T %O

i. For any acute angle ¢ lying In a right triangle:

OpgE
1} siNg =— ~——
(1} sing Vo
adj
Z) ¢Os
(2) cosp =
__©Opp
(3} tang ad
H. For angle ¢, the following fundamental relationships are given:
1
{1} Ccscyp — sing
1
(2] secy == Co5d
1
(3) coty = tang
{4} tang = SIng
COS¢
~ cosg
(5] cole g

(6} sin?¢g 4~ cosip = 1
(7} 1+ tan%Zp = seciy
{8) 1 -+ colly = €502

Hi. Solution of Right-angled Triangles

Sides and Angles Formulas for Sides and Angles

_ Known 1o be Found

Sidesaand b -{L == 9@ — B
Sides b and ¢ . — o) — R o
Side a; angle B c = 90& g ¥
Side b; angie B € — 9)° — B :

.

Side b; angle ©

V. Solution of Oblique-angled Triangles

- aﬁinBE‘___ asiﬁg_maﬂin{h-lrﬁ}
One side and two sin A  sin A sin A
angles known. .
a, A, B Brea = a b sin £
R S
tan A = a sin G £t —asing
Two sides and ansgle b — a ¢os £  sin A
between them known. .
2 h’ C Area — 15 B Sin G
8 2
C a - - v — .
A ¢\ Two sides and angle —i sin B == b sin A ¢ = - e
" uppnaEe orre side 4 sin A
nown, :
a b, A ﬂma:abm“c
- . Z___ ) :
bt 4+ et — a2 __ bsin A !
Three sides known. €os A 3 Z b sin B = 3 }
a, b, ¢ . :
Note: € = 180°— (A + B) frea — A D3 G ]
2
13



. Definition of Terms:

Symhol  Definition Units
C Capacitance Farads
E Voltage Voits
F Frequency Heriz
! Current Amps
L inductance Henries
P Power Watts
Q Charge Coulombs
B Resistance OChms
i Time Seconds
Z impedance Ohms
. Ohm’'s Law {Direct Current):
P E F’ E
E=IR l vV RP R = [ 7= p
£ P /P F2
— — — ———— —— e 2L} e
o = = P el 2R Fi
. Alternating Current:
Voltage: RMS = — o
ottage: = 5
P max
Current: RMS Va3

P peak = (E max} (I max)
P elfective == (E effective} {I effective)

V. Series/Paraliel Formulas

Power:

= Series Parallel _
tatal - E{ e Ez —+ En Ei == E2 == Eﬂ
biotal L, =1, = | ;:Ei_ﬂj— -+ 1,
R R + R —_— 2
{olal } 2 R:‘f‘ﬂz 1
R R — — —
totat v+ R+ R, 7R, 7 1/R, T /R,
Pistal P1+Pz"f_‘lpn P 4P, + P,
Ciota 1/C, +1/C, +1/C, Cr+ G+ Gy
1
L. L - A ,
tolal T+ 170, + /L, + /L,
V. Capagitors/Inductors |
A

inductance (L} == =
W

Inductive Reactance (X} = 2»fL
.1

274G
Time Constants (1} = RG; (t) = ;
Resonant Circuits: XL = Keg
1
o 2wV LG

Charge (Q) — CE == |t

Q total (series) = Q, = Q, = Q,

Q total (paraliel) = Q, + Q, 4+ Q,

Capitance Reactance (Xg) = -

X X
Figure of Merit (Q) = FiL or --Ff—

14
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i. Terms: a acceleration

g = 32,17 {t/sec?

s —— distance covered in 1 sel.
i = t{ime

v - == veloCity after { sec.

Vo = initial velocity

il. Linear Motion (uniform):

s = vi
i

; itl. Linear Notion {VQ>0): 8 — e (1;0 - v ) =Vﬁti1/2 512

2
(acceleraled, 1) {relarded, —)
V. Projection:

v = ¥V, gt {downward, +; upward, -}
s = vol & Tagl (downward, +; upward, —)
vi
8 = where Vo = {
t - 25
Vo + V
Tt — V 20 where vy =
g
V. Sliding motion on incline {excluding friction):
Yy = V2058
i. Terms: a — acceleration v = fangeniial
F = {orce velocity
G = weight W == energy
g == gravity w, = Kinetic energy
h = height w, = potential energy
m = mass p == performance
Fa = acceleraled force w == angular velocity
s = distance r == radius
i = lime n == revs, per. min.
. Linear Maotion:
Fa — ma
w = Fs
Wy, == Y2 my?
P = w/i
Wp — Gh

ll. Caleulation of Mass: m = G/g
IV. Centrifugal Force: (F )

? rmve
F, = My =
§ r
v — Ol
13

L. Specific weight v = G/V {G == weight, V == volume)
i Density Q = m/V = v/g (m = mass, g — gravity)
lil. Buoyancy F,. = vV

15
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Delinition of Symbols

ength
Bending moment , 1. Cantilever Beam with End Load

GConcentrated foad

Deflaction . ;
Tensile moduius é F (.»
Moment of inertia ~ ~ L

(1 |

—mT e

-!l_il:. 1T "."'
e
o
X
“n
-
X

iy
G
s

b .'%?
-
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b
o
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i
e,
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2. Simple Beam, Load at Center

L
12 =
fmax = Z8E]

Circle

g

v
if%

Yoy ol
s B

E“?:'? FEN
= L Btk

Oy ol walie
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3. Fixed-End Beam, Load at Center
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Definition of Symbols
Definition of Symbois ¥

F = Critical load at which buckling occurs T = Torque

Ec — Tensile modulus J = Polar moment of inertia
G = Shear modulus

A = Qross-section area
L = Length
| = Moment of inertia % T
k = VI/A
‘ C#EA
Euler's Formula: F_ == T
; G
| _ *
/4 FE
T ,
5 3 G#Radians
Definjtion of Symbols
% k = Thermal conductivity of material BTU/FL.2/hr./°F/ 11
A = Surface area FL.Z
. T, = Temperature on one side of wail °F
Rougded ;Ends sztt:eiEz;ds T, = Temperature on other side of wall °F
- - g = BTU/Hr.
l Steady-siate conduction through 3 homogeneous plane wall |
m |
= ' “ |
B — X —
One End Rounded, One End Free, . q = kA Ty
One End Fixed One End Fixed X
C=2 C =1
19

18



M s e s 1. Determine the hypotenuse {c) of a right triangle with side
F B erd Bt TR n = 3* b‘ — ﬁ.
1 D e Ay o 2 From geometry:
1. etermine. ¥4 * 43 ¢ = Val + p?
Enter Press Display Enter Press Display
C,C . C.C
3 et 3. 3 X, =, MS 9.
2 . 6. B 4 X, =,4+ 18.
4 = 15 MR, Vx 8.
3 e 0.5
__ 2. Determine sine of the angle formed by a and ¢ above:
2. Determine: [(17 4 9)6]°= V(17 4 9)6 & sin g = E-
Entor Press Display ¢
e Enter Press Display
17 -+ 17. C C
9 x 26 *4— - 4.
6 Vx 12.49 > = 0.8
180°
I 3. Convert 36° to radians where 1 radian = -
" Enter Fress Display
1. Determine area of triangle with sides a = 25, b =83, ¢ — 4 G, G
b4 ¢ 36 X 38.
where term s —= ax 5 T 180 = 6480,
_ T = 2062.65
A = Vs (s-a) (s-b} {s-C)
Enter Press Display Note BELECTFIOAS
C,C 1. Determine total resistance (R,} of R, = 3909 in parallel with
D 5 - 25 | H, = 5702 where:
3 4~ 5.5 R, R,
4 -+ 9.5 = sum of sides Ry = R, + R,
2 -, MS 4.75 s, solved, in memory * ’
9 5 X 2 o5 — (s-a) Enter Press Display
MR, = 10.6875 == I's({s-a)] C,C
EX, — 4.75 Bringsup s 300 4 390.
3 X 1.75 = {s-bj 570 1/, X 0.00104
EX, = 18.7031 = [8(s-a) (s-D}] 360 X 0.40625
EX, + 1.75 Brings up (s—b) 570 — 231 563
3 ~ 4.75 s restored by adding b
4 X 0.75 {s-C) 2. Determine capacilive reactance {X.) of a 750 kHz (f} circuit
MR,Vx = 3.74531 Vx has simultaneously with .01, F capacitance {C) where:
compieted multiplica- 1
tion by 18.7031, ob- - Xe = Y.
T 2ntC
taining internal )
{not dispiayed) result Enter Press Display
of 14.0273, and deter- - C, C
mined the square root " . ¥ 5
. : , . 28319 -
2. Determine area of a circle with a 4.5” radius where a == #1? 755 )E<E ?598 ? 00
Enter Press Dispiay 3 730 03
s X 471238 06
" 01 EE 0.01 00
4.5 X, = 20.25 | _ 0.01 _ 00
X 5 001  —~08
& = 63.6173 | 1/x 2.12207 01 (= 21%)

20 21



3. Determine rescnant frequency {fp) of a .033 mb inductor (L)

and a 47ul capacitor (C) where:
1

= —
I

e ‘w.f_l':(-?b
Enter Press Display
G, G
0353 EE, — 0.038 —00
3 0.033 -03
X 3.3 — 05
47 EE, — 47 - 00
8 47 —06
Vx 3.93827 —05
X 3.93827 ~0Q5
" X 1.23724 — 04
2 1/ 404124 (03 {(— 4kHz)

Use of Quadratic Equation
An object dropped from 500Q° is given an initial velocity
20'/sec. Determine time 10 reach the ground where:
s — Y gt2 -+ Vg't
s — distance = 5000’
g — gravity 32.2 ft/sec?
Vo = initial velocity = 20 ft/sac.

then,
5000 = 16.1 1?2 4 201, and
10.112 + 20 — 5000 — ©

Quadratic Equation:

axz 4+ bpx + ¢ = 0; then
X = — b £ VB2 —4ac
2a
where a = 16.1
bh == 20
¢ = ~— 5000
Vv 20f — 4{18 1) ( 5E!EJU)
— D = 17.
0 = 2(16 N 17.0125 seconds
Proof: 5000 = 16.1{17.0125)% + 20(17.0125)
Entar Press Display
C,C
4 X 4.
16.1 X, 64.4
5300 ==, MS - 322 000.
20 X —, —, 400
ME MS—- 567.803
20 —:—- H47.803
2 = 273.902
16.1 == 17.0125
{solving negative root)
C, —
MR, - -~ 567.803
20 — —~587.803
2 oL ~ 293.802
16.1 == -~ 18.2548
22
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Trigonomeiry
Natural functions of angles

Peqg. Sine Cosine Tangen l Cotangent’ Deg.
0 0.0000 1.0000 0.0000 30
1. | 0.0175 0.9998 0.0175 5?.29@0 89
2 0.0349 | 0.9994 0.0349 | 28.6363 | 88
3 0.0523 | 0.9986 ! 0.0524 10.0811 87
4 0.0608 0.9976 | 0.0699 14.3007 86
5 0.0872 0.9962 0.0875 J_ 14.4301 85
8 0.1045 0.9945 0.105% 5.5144 B4
7 0.1919 0.9925 0.1228 8.1443 83
8§ | 0.1392 0.8903 0.1405 7.1154 82
9 0.1564 0.9877 0.1584 6.3138 81
10 0.1736 0.9848 0.1763 { 5.6713 80
11 0.1508 0.9816 01944 | 51446 | 79
12 0.2079 | 0.0781 0.2196 1 4.7046 78
13 0.2250 | 0.9744 0.2309 4.3315 77
14 0.2419 0.9703 | 0.2403 4.0108 76

] | D.2498 |

15 0.2588 0.9659 0.2679 37324 | 75
16 0.2756 096813 | 0.2867 3.4874 74

17 0.2824 | 0.9563 0.3057 1 3.2709 Jf 73
18 0.3090 0.9511 0.3249 3.0777 72
18 0.3256 | (.9455 0.3443 2.8042 71
20 0.3420 | 0.9397 0.3640 27475 70
21 0.3584 0.9338 0.3839 26051 | 69
22 0.3746 0.9272 0.4040 2.4751 68

23 0.3907 0.9205 0.4245 | 2.3559 87
24 0.4067 0.0135 0.4452 2.2460 66
25 0.4226 | 0.9063 0.4663 2.1445 65

28 0.4384 0.8988 | 04877 2.0503 64
27 0.4540 0.8810 0.5005 1.9628 63
28 0.4695 0.8829 0.5317 1.8807 62

28 0.4848 0.8746 0.5543 | 1.8040 61
30 0.5000 0.8660 0.5774 1.7321 60
31 0.5150 G.8572 0.6009 1.6643 | 59

32 0.5299 0.8480 0.6240 16003 | 58
33 0.5446 0.8387 0.6494 1.5399 57
24 05592 0.8290 0.6745 1.4826 56
35 | 05736 0.5192 | 0.7002 1.4281 55
36 ] 05878 | 08090 | 07265 13764 | 54
27 0.6018 0.7986 0.7538 1.3270 53
38 0.6157 0.7880 0.7813 | 1.2799 52
39 0.6293 0.7771 0.8098 1.0349 ' 59
40 0.6428 | 0.7660 0.8391 | 1.1918 50
4% 0.6561 0.7547 0:8693 1.1504 49
43 | 0.6601 0.7431 09004 | 1.1106 48
43 0.5820 0.7314 0.6325 | 1.0724 47
44 0.6847 0.7193 0.9657 1.0355 46
45 | 07071 0.7071 1.0000 1.0000 45

Dey. 1 Casme Sine Cutangent [ Tangent [ Deg.

ialplers gy
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! Logarithms

Three-Place Common Log Tabie

logX &0 1 2] .3 4 51 .6

LT T ——. L - .

000 .041 079§ 114 146 .17G| .204

S0 322 .3421.352 .380 .3981 .415

A77 491 5051.519 .531 .544 | .556

230 25651 .279

431

568

447

462

580 ]

591 &

B02 613 B23].633 .643 .653 1| .663

899 708 .716{.724 .732 .740].748

J78 785 .7921.79% .806 .8313].820

672

.706

826

763

681

B33

|

L I

690

FI

839

845 851 .8571.863 .869 .8?5!,881

803 .2008 9141.918 924 .929.934

854 559 964 ;968 973 .978 ).882

886

938

BB7

892

881

944

l

888

949

896

Explanation of Table: Whole numbers are listed in left-hand
vertical column with tenths of numbers in top heading, e.qg., log
2.5 is derived by finding whole number 2 In left column, then
moving laterally under .5 heading so that log 2.5 = .398.

Since 1 = 10? and 10 = 10!, then any number between 1 and
10 may be expressed as a power of ten whose exponent is
between 0 and 1 {or fractional); as is the case with log

2.5 = 388, then 2.5 = 10-37¢,

With this in mind any number may be derived from the table:

(1) log 25 is broken down to powers of ten or

l0g 25 = log 2.5 X log 10, then

log 2.5 = .398 and log 10 = 1.000, so
25 = 10-398 3¢ 10! = 110398+t = 4[1.398

(2) log 250 = log 2.5 x log 100 = log 2.5 x log 10 X

iﬁg 10 = 1Q398+i+t — 402.398

(3) log .25 = log 2.5 X 10~! == {10398~ — {[)=.502

{4y log X = 3.881
x — TQB.EEE
X = 10° » 10-88!
X — 1000 ¢ 7.6
X = 7600

24
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in the following tables, first look up either of the unils to be
converted in the left-hand column (aiphabetical order). Note that
the top headings indicate conversion left to right by muitiplying
the lefthand unit by the factor. The bottom headings convert
right to left by dividing the righthand unit by the factor. Example:
35 HP = X Waltls; then, 356 HP x 746 (factor} = 26,110 Watls.

L AT BT AT o i ;,f*%__ ?3::'5 E
o

t PN REL

LI Pt % Fi ,va\a. R L, w5
- ; by K y - - ] . o - -r" E =
:'-1:{9?(': %__“ ?- E{% n '-'gra.‘F f""-'q..,-‘:' ':h.-‘ n -".g %‘f Weea [ Iq:l T'.:i:" : *t-.;i:gc éﬁ:.‘;-'s-' '-'-_.::":‘

To Convert Mulliply By To Obtain
Acres 4047 Sq. meters
Acras 160 Rods
Ares 100 Sg. meters
Centimster 3837 Inches
Cm./sec. 1.968 Feet/min.
Cubic feet 28.32 Liters
Cubic inches 01638 L iters
Cubic melers 1,000 Lilers
Drams 1.7718 Grams
Fathoms 1.8288 | Meters
Feet 30.48 } Cm,.
Furiongs 126 l Mifies
Gailons 3,785 | Liters
Gallons (Imp.) 1.20095 i Gal. (U.8.)
Grams 83527 O2z.
Grams 03215 Oz. {troy)
Heetares 2.471 Acres
inches 2.54 'f Cm.
Kilometer 6214 Mites (st}
Knots 1.8532 Kilometer/hr,
League 3.0 Miles
Quarts (lig.) 8465.4 Cu. cms.
Rods 5.029 Meters
Rods 18.5 | Feet
S4. inches 6.452 Sq. cms.
Tons {metric) 2205 Pounds
To Obtain Divide By To Convert
Orders of Magniiude
Prefix Abbreviation
Pico = 10— p
Nano = 10~F §
Micro == 1076 B
Mt = {03 m
Centi = 102 ’ c -
Deci = 10! d R
Deka = 10 da .
Hecle = 102 h -
Kilo = 103 K
Mega == 10¢ | M

Therefore, a centimeter is one-hundredih of a meter, etc.
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1. Degrees Fahrenheit = F°
2. Degrees Celcius {Centigrade) = C°

3. F°—32
180

Cﬂ'
100

Sy e—

(a3} Togonvert Fto C°: C° =

(b) To convert C° to F°: F°

4, Degrees Kelvin = K°

K® = C° 4 273

(F° —32)

FE— )
————l

5
9
S
5
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SLEOTMOGMECMANIT A CONVEHBIONT
To Cenvert Multiply By To Obtain
Atmosphere 14.7 Pounds/Sq. In
Ampere-hours 3,600 Coulombs
Ampere-turns 2.257 Gilberis
BTU 2,930x10~4 Kilowatt-hours |
Centimeters 303.7 Mils B
Candie/sg. cm. 3.1416 I amberts |
Degrees &80 Minutes
Dynes 1.020x10 3 Grams i
Dynes 1.0x107 Joules/cm,
Ergs | 7.376x10% Foot-pounds
Ergs/sec. 1.0x10~10 Kilowalts
Horsepower 3.3x10¢ | Foot-pounds/min.
‘ Fi.-pounds/min,

Horsepower | 550 Foot-pounds/sec.
Horsepower 745.7 Watis
Horsepower 42.44 8iu/min,
Horsepower {(metric) 9863 Horsepower
inches 2,54 Centimeters
inches 10x103 Mils
Joulo #3786 Foot-pounds
Kiloheriz 1.0x1G3 Hz
Kilowatis 1.341 Horsepower
Kilowati-hours 3.8x108 Joules
Radians , 5.7296x10 Degrees
Revolutions | 6.283 Radians
Sg. Centimeters | 1.973x105 Circular mils
S4. Inches i 1.273x105 Circular mils
Sg. Inches 6.452 Sg. centimeters
5q9. mils ; 1.273 Circular mils
Watit hours 3.6X103 Joules

To Obiain 1 Divide By [ To Convert

TEMPERATURE LONYERSIDHE
L

—{C°) + 32

=L L ] -
sk PRI EITERA S ]
h LhiTwee L d Gy L
el Enida, H s gl s ARt

R
i
F

PO, et I BN BTN B M0 R N B RS
: ey ey s Ehb el
Y Eahdnw WInFIonid A

JR—

i

To Convert Muitiply By | To Obiain
Angstrom i 3.837x10—¢ inches
AcCres | 43,560 Sq. feet
Acres 00156 Sq. miles
Acre feet 325,906 | Gallons
Barrels {dry) 3.281 Busheis
Barreils {liquid) 31.5 1 Gallons
Bushels 4 Pecks
Cubic feet 1728 | Cu.inches
Cubic feet 748052 1 Gallons {lig.)
Fathoms g8 1 Feet
Gallons 1337 Cu. feet
Knots { 1.0 Naut. mi/hy
Knots 1,157 St. mi/hr
Light year | 5.88x10112 Miles
Miles (naut.) 65,076 Feet
Miies (naut.) 11508 | Miles (st}
Miles (st.) 5280 | Feet
Founds 16 Cunces
Pounds/sqg. in. 2.309 Feet of water
Pounds/sq. in. 144 Pounds/sq. ft.
Tons {long) 2,240 Pounds
Tons {(short) 2,600 Pounds

To Oblain

Divide By l To Convert

c == gspeed of light == 2.807925 X 10% m/sec
Sound velocity: air 20°C, 1 atm: 34400 em/sec = 1120 fi/sec =
768.5 mph
e == pase, natural logs = 2.71828
Yy = [Euler's constant = 0.57721
Lnx = 2.30259 Log x
1 electron — 1.60218 »} 10-1% goul
f = Faraday constant =-9.84870 x 10* C/mol
g == gravity = 380.7 cm/sec = 32.17 fi/sec?
h = Planck constant =— 6.624 x 10727 erg sec
N == Av0ogadro no. = 6.02262 x 1083/moil—! s
a = Stefan-Boltzmann constant: 056887 ¥ ok

1074 ergs cm—2 deg—* sec ™'

27



NOTES:

Your electronic calculator is a precision electronic in-
strument which will serve you for many years with
normal care,

CORVUS CORPORATION guarantees this calculalor
against defects in materials or workmanship for a period
of one year from date of purchase. This guarantee ap-
plies only to the original owner registered on the at-
tached card which must be completed and mailed,
postage paid, within ten (10) days from date of pur-
chase. Any unit that hias been repaired by an vhauthor-

ized party, tampered with, or abused is not covered
under this warranty.

i SR = am ex T - e . e - = - L LI S
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Unit requiring repair should
be retumed pﬂatage prepatd and fully insured, 1o the
Corvus Service Center, listed below.

'."-:"ﬁ.l1: l_;:__...i_:.-\,-_ _.f.':"." J:-:_-:. _';:. -_{ -:.' _'_'\-_r_._ ‘_.-l;-._._.I :',*‘I-I.r ;-. "-\. '\I.. J:.: _.-_.-J-,- p: q‘ -,

PTG ARMEAENTY SRy . When out of warranty,
mes wzli rapatr the unit fr:rr a ‘minimum service charge
of Nine Dollars ($9.00). Owner will be notified of ad-
ditional charges, if any. Unit should be returned, prepaid

and insured, with check or money order for $9.00 to the
Corvus Service Center.

Unit should be returned in the griginal or a similarly
consiructed packaging container, via U.P.S. where pos-
sible. Receipt will be acknowiedged. Enclose a letter
explaining the probiem, with place and date of purchase.

Corviis Service Center
13030 Branchview Lane
Dallas, Texas 75234

MODEL NQO.

DATE OF PURGHASE

DEALER’S NAME

SERIAL NO.. B




