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MAIN FEATURES OF ROTARY SLIDE RULE
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% The watch is not a measuring instrument.
Please note that the flight data that its rotary slide rule gives can
only serve as a general guideline.
This rotary bezel type slide rule is designed for rapid calculations
and conversion of various essential flight data required by pilots.
With this rotary slide rule, a wide variety of computations are

Obéﬁ s J— @@EE%@%&SQ&L@%ED(:NW
2ElELEEEEEMDU.S.GAL.DKRENCH ia IREEERBOHES1.8%HD i i i i inli i i i
T Bonie o s possible, including ordinary multiplication, computation of flight

GfRb %L T2.18%KDD @EREEEEDIMP GAL OXENCK speed, fuel consumption, and unit conversion.
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@Multiplication, division and rule-of-three calculation can be made.

@Computations for navigation including calculations of flight speed,
fuel consumption rate and climbing rate can be performed.

@Conversions of various units such as distance conversion, fuel
volume conversion and weight conversion can be performed.




DESCRIPTION OF SCALES DETERMINING THE PLACES OF FIGURES

Conversion
scale

Logarithmic
scale on
the fixed scale

[To read the value,
apply the same rule
as with the logarith-
mic scale on rotary
bezel.]

ORDINARY COMPUTATION COMPUTATION FOR NAVIGATION

Logarithmic
scale

on tne rotary
bezel

[Any value on the
logarithmic scale
is relative, for ex-
ample, "90" as-
sumes any values
that are the n-th
power of 10, multi-
plied by itself
(9, 900, 9000).]

the watch display may differ from
what is shown here.

1. Multiplication, division and the rule-of-three calculation

®Multiplication

©Rule-of-three calculation

[Problem] 30x40="?
[Solution]
®Bring 30 un the rotary bezel to 10 on
the fixed s
(@Read the sca\e on the rotary bezel cor-
I;esp]ogdmg to 40 on the fixed scale.
is
OCaIcuIate the places of figures follow-
ing the formula in "DETERMING THE
PLACES OF FIGURES'".

[Answer] 1200
®Division

[Problem] 120+40="?
[Solution]
(DBring 12 on the rotary bezel to 40 on
the fixed scale.
(@Read the scale on rotary bezel, corre-
spondlng to 10 on the fixed scale.

©) Calculate the places of figures follow-
ing the formula in "DETERMING THE
PLACES OF FIGURES'".

[Answer] 3
16

[Problem] 30/10=?/40
[Solution]

(@Bring 30 on the rotary bezel to 10 on
the fixed scale.

@Read the scale on the rotary bezel
corresponding to 40 on the fixed
scale.

The reading is 12.

(Calculate the places of figures follcw
ing the formula in "DETERMING
THE PLACES OF FIGURES".

After reading the value on the rotary bezel scale, determine the places of

figures following the procedures below.

#%Please note that the following formulas do not apply to some calculation
such as conversion.

Any number can be given by an exponential expression as follows,
Assume A=a X 10" B=b X 10.C=cX10%[1 =a.b.c< 10]

@ Multiplication @ Division
IfFAXB=C: IfA/B=C:
1.Find c from the rotary bezel scale. 1.Find c from the rotary
#Please note that 1 = c < 10. If bezel scale.

%1 =c<10

2.Calculate z following the
formulas below.
z=x—yl[lfaz=hb]
z=x—y—1[lfa<b]

c is more than 10, use exponential
expression to find c.
2.Calculate z following the formulas
below.
z=Xx+yl[lfcz a, b]

z=Xx+y+ 1[lfc<a,b] 3.Calculate C.
3. Calculate C. C=c X 107
C=c X 107

1. Calculation of time, speed and distance
©Distance calculation

[Problem]
Ground speed 200 MPH
Distance to fly
Time to fly : 30 mlnutes
[Solution]
@Bring 20 on the rotary be-
zel to B0 on the fixed scale.
@The value on the rotary be-
zel that corresponds to 30
on the fixed scale is 10.
®Calculate the places of fig-
ures following the formula
in "DETERMING THE PLA-
CES OF FIGURES".
[Answer] 100 miles

@®Time calculation

[Problem]
Ground speed : 200MPH
Distance to fly : 100 miles

@Bring 20 on the rotary bezel to

on the fixed scale.

@Read the fixed scale at a posi-
tion corresponding to 10 on the
rotary bezel. The reading is 30.

®Calculate the places of figures fol-
lowing the formula in "DETERMING
THE PLACES OF FIGURES".

[Answer] 30 minutes

®Speed calculation

[Problem]
Ground speed : ?
_Er)istanc%to 2)6:100 miles
ime to fly : minutes
[Solution] SPEED= m ®
@Bring 10 on the rotary bezel to TIME
on the fixed scale.
@The value on the rotary bezel cor-
respondlng to 60 on the fixed

All the examples here can be calculated
Q%ﬂ?n”g'a{‘ﬁ;?;n‘:ﬁgelﬁ °,5£'%ETRES o according to the following formula:
ACES OF FIGURES". #Minute is used as the time unit
[Answer] 200MPH




3. Calculation of climbing attitude, climbing rate, and climbing time

2. Calculation of fuel consumption rate, fuel quantity required, and remaining cruising time

@Calculation of fuel
consumption rate

©Calculation of the time
remaining for cruising

[Problem]

Time to fly : 300 minutes [5

hours]

Fuel consumption: 175 gallons

Fuel consumption rate :

[Solution]

[0 Brmg 17.5 on the rotary bezel to
30 on the fixed scale.

@The rotary bezel scale value cor-
responding to 60 on the fixed
scale is 35.

[Answer] 35 gallons/hour

[Problem]

Time available for crulsmg ?

Fuel innage :175 gallon

Fuel consumption rate 35 gallons/hour

Solution

(@Bring 35 on the rotary bezel to 60 on
the fixed scale.

@Read the value on the fixed scale
that corresponds to 17.5 on the ro-
tary bezel. The reading is 30.

C/Ca\culate the places of figures follow-

(®Calculation of
climbing altitude

[Problem]
Climbing rate : 430 FT/minute
Climbing time: 18. 6 minutes
Altitude to reach :

Solution]

@Bring 43 on the mtary bezel to
10 on the fixed s

@Find the value on the rotary bezel
corresponding to 18.6 on the fixed
scale. The reading is 80.

@Calculate the places of figures fol-
lowing the formula in DEgEHMING

(©Calculation of climbing time

[Problem]

Climbing rate : 430 FT/minute
Climbing time:
Altitude to reach 8000 FT

LSqutlon]

(DBring 43 on the rotary bezel to

0 on the fixed scale.

@Find the value on the fixed scale
corresponding to 80 on the ro-
tary bezel. The reading is 18.6.

[Answer] 18.6 minutes

—@

PEACEs B RGuEee MING THE THE PLAGES OF FIGURE!
®Calculation of fuel [Answer] 300 minutes[5 hours] [Answer] 8000FT

quantity required FUEL QUANTITY ®Calculation of climbing rate
[Problem] FUEL CONSUM- 'REOUIRED [péﬁmgm]g e
R’EF,‘; ﬂyed300 minutes [5 hours] PTION RATE ~ TIME TO FLY Climbing time: 18.6 minutes
Fuel consumption rate :35 gallons/ hour - sAollﬂtLé:d? to reach : 8000 FT
Sg:tjnéurgs on the rotary bezel to G (DBring 80 on the rotary bezel to 18.6

0 on the fixed scale. on the fixed scale.

@Flead the value on the rotary be-
zel which corresponds to the val-
ue 30 on the fixed scale. The

scale. The reading is 43.
The following formula applies to all the g
calculations above.

s#Minute is used as the time unit

reading is
(S)Ca\culate the places of flgures fol- lowing the formula in
lowing the formula in "DETERMING
THE PLACES OF FIGURES"
18 [Answer] 175 gallons

[Answer] 430 FT/minute

THE PLACES OF FIGURES

@Find the value on the rotary bezel
corresponding to 10 on the fixed

@Calculate the places of f\gure’\s,I fol-

METHOD OF CONVERSION

DESCRIPTION OF MARKINGS ON THE ROTARY SLIDE RULE

For pilots, the conversion of distance, fuel quantity, weight and various other fCIassi- Marking Explanation
e . . . . . ication
quant|t|e§ u.sed in nawggnonal computatlon f.rom or.ua systgm of unlt; to NAUT Aobreviation of rantica e T NAUT = T B85 T
another is important. This rotary slide rule is equipped with convenient biet STAT, Abbreviation of statute mile - 1 STAT = 1.609 km
conversion scales to facilitate this job. Istance g Abbreviation of kilometer : 1 KM = 3280 feet
Typical examples of conversions FT. Abbreviation of feet
. . 11 =0.264 Il
<Distance conversion> LITERS. fter = 0.264 US gallons
) . ) . = 0.22 imperial gallons
-Nautical miles [NAUT]&Statute miles [STAT]<Kilometers [KM] Fuel US.GAL Abbreviation of US gallon : 1 US GAL = 0.833 imperial gallons
<Fuel volume conversion> ue =GRk = 3.78 liters
-Us gallons [U.S. GAL]@ImperiaI gallons [|Mp_ GAL]@Liters [|_|TERS] IMP.GAL Abbreviation of imperial gallon : 1 IMP GAL = 1.2 US gallons
. . : ) = 4.545 liters
<We|ght COHVGFSIOI’]? KG. Abbreviation of kilogram : 1 KG = 2.205 pounds
-Pounds [LBS]@Kllograms [KG] LBS. Abbreviation of pounds : 1 pound = 0.45 kg
<Fuel volume-to-weight conversion> Weight FUEL LBS Abbreviation of fuel pounds : 1 fuel pound = 0.167 US gallons
-Fuel pounds [FUEL LBS]&US gallons [U.S. GAL]<Imperial gallons [IMP. GAL] ' =0.139 IMP. gallons
. . Abbreviati f oil ds : 1 oil d =0.133 US gall
-0il pound [OIL LBS]©US gallons [U.S. GAL]<Imperial gallons [IMP. GAL] OlL LBS. T . v

Note: 1 knot = 1 NAUT/h = 1.852km/h



@Conversion between nautical miles, statute miles and kilometers

@Conversion between US gallons, imperial gallons and liters

(WNautical miles—Statute miles/Kilometers

[Problem] 35 nautical miles

corresponding to the KM index on
the rotary bezel. The reading is 64.8.

[Answer]

(®US gallons—Imperial gallons/Liters

corresponding to US GAL index
on the rotary bezel. The reading
is 42,

i " [Problem] T 1] "

—? statute miles 35 nautical miles 42 US gallons @Egrt:;gec\r/'adl:#egor;;h?hlxea_?gg\g
—? kilometers 64.8 kilometers —? Imperial gallons index gn the rotary bezel. The
[Solution] — " N N =7 Liters reading is 15.9. )
(MBring the NAUT index on the rotary (CKilometers—Statute miles/Nautical miles [Solution] e

bezel to 35 on the fixed scale.
@Find the value on the fixed scale
corresponding to the STAT index of

[Problem] 64.8 kilometers
—? statute miles

(DBring the US GAL index on the rotary
bezel to 42 on the fixed scale.
@Find the value on the fixed scale

@Calculate the places of figures
following the formula in "DETERMING
THE PLACES OF FIGURES'".

: " . 3 Answer]
ine i —? nautical miles corresponding to the IMP GAL index L
®gi1r?dmttﬁg szfel' B’;e {ﬁ:d‘f?fehs gc)éi ;\Sglﬁ‘ti"“t]h KM ind the rot ®-@ A ®gndth%hmtary‘ bezel. TQﬁ re?dindg is 3‘5. 42 US gallons
i i DBring the index on the rotary @Find the value on the fixed scale A :
fg;fysﬁgggl'”.?hfr;%ﬁg [ndex of the bezel to 64.8 on the fixed scale. corresponding to the LITERS indexon  (CLLiters—US gallons/Imperial gallons
[Answer] . o (@Find the value on the fixed scale that r\the rotary bezel. The reading is 15.9. [Problem]
40,3 statute miles corresponding to the STAT index on @Calculate the places of figures 159 liters
64.8 kilometers the rotary bezel. The reading is 40.3. following the formula in "DETERMING —2 US gallons
- @Find the value on the fixed scale that THE PLACES OF FIGURES'. —? Imperial gallons
©Statute miles—Nautical miles/Kilometers corresponding to the NAUT index on s lut

[Problem]

40.3 statute miles

—? nautical miles

—? kilometers

[Solution]

(Bring the STAT index on the rotary
bezel to 40.3 on the fixed scale.

@Find the value on the fixed scale that

corresponding to the NAUT index on

the rotary bezel. The reading is 35.

Find the value on the fixed scale that

22

the rotary bezel. The reading is 35.
[Answer]
40.3 statute miles
35 nautical miles

35 imperial gallons

®BImperial gallons—+US gallons /Liters

[Problem]

35 Imperial gallons

—? US gallons

—? Liters

[Solution]

(@Bring the IMP GAL index on the
rotary bezel to 35 on the fixed

@Find the value on the fixed scale

[Solution]

(DBring the LITERS index on the rotary
bezel to 15.9 on the fixed scale.

@Find the value on the fixed scale
corresponding to the US GAL index on
the rotary bezel. The reading is 42.

@Find the value on the fixed scale
corresponding to the IMP GAL index
on the rotary bezel. The reading is 35.

[Answer]

42 US gallons

35 imperial gallons

23

@Conversion of fuel pounds and oil pounds to US gallons and imperial gallons
(®Fuel pounds—US gallons/ ®0il pounds—US gallons/

Imperial gallons Imperial gallons

[Problem] [Problem]

13.1 fuel pounds 16.4 oil pounds

—? US gallons —? US gallons
—7? Imperial gallons —7? Imperial gallons

[Solution] [Solution]

(@Bring the FUEL LBS index on (DBring the OIL LBS index on the
the rotary bezel to 13.1 on the rotary bezel to 16.4 on the fixed
fixed scale. scale.

@Find the value on the fixed scale (@Find the value on the fixed scale
corresponding to the US GAL corresponding to the US GAL
index on the rotary bezel. The index on the rotary bezel. The
reading is 21.8. _reading is 21.8.

@Find the value on the fixed scale (®Find the value on the fixed scale
corresponding to the IMP GAL corresponding to the IMP GAL
index on the rotary bezel. The index on the rotary bezel. The
reading is 18.2. reading is 18.2.

@Calculate the places of figures @Calculate the places of figures
following the formula in following the formula in
"DETERMING THE PLACES OF "DETERMING THE PLACES OF
FIGURES". FIGURES".

[Answer] [Answer]

2.18 US gallons 2.18 US gallons

1.82 imperial gallons 1.82 imperial gallons
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