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THE HOFFMAN AIRPLANE CALCULATOR

A Wonderful Mechanical Aid in All Airplane Calcu-
lations, Eliminating the Necessity of Tedious
and Tlresome Figuring, Thereby Saving
Time, Labor, Trouble and Worry

‘Accurate and Reliable Calculations Made in a Few

Minutes by a Simple but Valuable Device Which
Is Indispensable for the Airplane Designer,
Builder, Mechanic and Student

- In presenting the Hoffman Airplane Calculator
in its latest improved form, with circular slides, the
ATRPLANE CALCULATOR COMPANY takes
pleasure in guaranteeing its accuracy and reliability,
¢ used according to the plain Instructions given

i herewith. ‘
i This automatic mechanical Calculator is the in-
" vention of Mr. R. J. Hoffman, M. E,, angl is an
* improvement upon his well-known Triple-Slide Air-
plane Calculator, which 18 use(jl by aviators, design-

and scientists in the United
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builders, engineers,
ers, builders, eng France, Italy, Japan, China,

States, Great Britain, I . :
time and labor in performing

and elsewhere, to save T . n | )
leulations required in the design,

1 the mathematical ca
 manufacture, and use 0

* ' With this Calculator,

f the airplane.
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~ Curve of any airplane or any Laboratory Tested It has five scales:
model, you can readily find all its other ‘‘character. 1—1 indicates the Weight;
istics,”” as they are called, including the Gliding 99 the indicator Coefficient;
Angle, the Minimum Speed, the Maximum Speed ‘;_f: fhé Mtiﬁi&é g fjeetl-. ’
the Minimum Horse Power, the Reserve Horse 44 the Weight of the Machine;
Power, the Highest Possible Flying Weight, the Use- | 55 the Climbing S eed in feet per minute
ful Load, the Range of Distance and Fuel Capacity T g R0 = '
' Slide B is known as the Horse Power slide. 1t

for Distance Flving, the Altitude Record, and all the

other characteristics that you need to know, and‘F contains the following four scales:
that could not otherwise be found without intricate 6—6 the Area in sq. ft.;
and tedious figuring. In short, the Airplane Cal- 7—7 the required Horse Power;
culator will be your Consulting Engineer, and will | 8—8 the Weight 1n 1bs.; |
pay for 1ts€lff1g a,VE_l‘Y ShOI‘lf;tir%% if you are engaged 99 the Speed in miles per hour. | 1
in any sort of Aviation work. ose who have used : : : , _
it and proved its value would not be without i‘? ?:'?)(11« : Slide C is the Speed Slide, bearing the followmg &
- many times its cost. scales: . 1
; | 10—10 the Area in sq. ft.;
_f A fair and honest trial will convince you of its 11—11 the ‘Spe_ed' qufﬁcient; .
value.  Simply follow the Instructions given, and | 12—12 the Altitude in feet, connected with the
. you will. soon learn to use it readily. Speed. .
Description of the Hoffman Airplane Calculator * 9 The Indicator.—The Indicator is used in con- !
; 1. The Hoffman Airplane Calculator has a base { UERLION Tt L chart. L $HE Lo tlowimg manmmars Lo
marked A, two slides or turnable disks marked B, C, Connect the center point of the Indicator with g
' ' the number of E of C (Efficiency of Construction, see L

and an Indicator. 1
| paragraph 13); turn the tangent line to any point of

the curves and read the amount at the intersection
he indicator; if the Indi-

th chart No. 1, the Indi-
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Base A is the slide which will be used in connec-

. tion with Horse Power, Climbing, and Altitude cal- | of the horizontal line with th
| Qljl_atlons. - ' | cator is used in connection wi
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cator coefficient is used for calculating the I‘{Olse “the wing and the square of the speed in miles per
Power. In using the indicator on Chart No. 2 the | | 0. ottainable

L by the airplane, to ¢ive the entire
Indicator coefficient shows the Gliding Angle, : I ;

' Drag of the Wing.
_ Example: If B of Cis 40, and the wing curve The ‘Lift is the power of the wing to overcome
~ U. 8. A 1and an angle of incidence of 6 degrees are 1

| : ot v S | gravity, and is always vertical to the forward motion
| %s;z di th31 ?), ﬁﬁﬁl%‘;;?lgflfge %iﬁgrl}:tl\g\oﬂgbg’sb} using Chart of the a’irplane. The Lift is measured by the Labor-
. ’ » . ] e |

| ¢+ atory test giving the number of pounds a wing of
Basis of Airplane Calculations.—All airplane = one square foot can lift when moved horizontally one
caleulations are based on the used Wing Curve, mile per hour under a certain angle of incidence.

. There is no process or system known whereby aip- This measurement is known as the Lift coefficient,
. plane calculations can be made without knowing the & a8 it is multiplied by the number of square feet used
Laboratory Test of the Wing Section. in the wing and the square of the speed in miles per

o - hour attainable by the airplane, to give the entire
The Characteristics of the Wing Curve which = Lift of the wing. P i

i];(f)luenee tl]ge EEIELS &f aiyf,? nc élllDairplane caleula- | The Charts.—We attach four charts to this In
ns are known as t fici | -l nler 2 | }
The ratio of the Lift 1?0 tlhe E]L)r:lrag iléa%cn((j)(v)v?rflﬁ EISGI&SG; . struction Book, which give the Lift and Drag Coeffi-
| Gliding Angle of the Wing. | | ' * cients of 10 square feet, moved 100 miles per hour,
E . | . - and to convert the coefficients given in the lbs., one |
. very wing or plane mpvegi against the air ere- , sq. ft., and one mile per hour system (which we ecall )
| %h 2 a],) certain Iiesmtance, which is known as the Drag. = the U. S. A. System), to the system used in connec-
rag 1s always contrary to the forward motion | tion with our Caleulator, you have only to multiply |

J

B -~
— =

of the Airplane, and is measured ' ¥he iven f
- Test giving the amount of rese' by the Laboratory given figures by 100,000.

| - Igh]:l)ls’ if in the U. S. A. System, a coefficient
. per hour under a certaj o . wou e .001, in our chart it would be 100,000 times jw
| measurement is known aI; flxllg llgrg,f MiEiienee, L .001, which is equal to 100. As we see, this system f

is multipli g Coefficient, as it* |- - el -
iriultlplfed by the number of square fout uoed i flr?esm Elrliezefx,dx antage of simplicity and is easy to

.‘-‘A&:;ﬁli‘i‘-.m_.b é . i 5 - - &t—;ﬁ_i \
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Chart No. 1 and Chart No. 2 ;1'1‘(‘*__1)1{'}f.t.0(1 On S0-
called polar oraphs, where the Drag Units are horj-
zontally and the Lift Units '\-m_'t.}_mlh" laid out. The
angles of neident ave marked from 2 to 2 degreeg,
The bottom line is elongated to the
marked on the uppe

lower hand the equivalent Drag Coctficient.

Qo if the E of C 1s 40, the Drage Unit would be 8, *

The other space is filled out with the design of
~ the wing cross section, giving the dimensions for the
chord of the unit. To find the design for a given
chord, you have only to multiply the given figures
with the length of the chord. Chart No. 1 1s used in
Horse Power Calculation.
. Chart No. 2 has the same Wing Curve plotted as -
Chart No. 1, but it will be used only in Gliding Angle

calculations; on the left side the Centers of Pressure -

are given for the given Wing Curve, with the excep-
tion of R. A. F. 6, which is practically identical with
the U. S. A. 1 wing section. |

There is one plain chart No. 1 and No. 2 attached
for using to plot in your own wing curve without our
help, which will be of big help in investigating new -
designs or your own wing curve, or that of a whole
Laboratory Tested Model.

3. Airplane Terms and L :
factors of an airplane are: Symbels~The mg,ln

6 o i | -

| left and hag, in Sq. Ht. )
r hand the E of C, and on the .

o

(A) the Wing Area (figured in Sq. Bt. )

(W) the Flying Weieht (figured in Pounds).

(DA) the Dead Area (figured as a Vertical Plane

(d) the Density of the Air (figured in Altitude-

feet).
(IHP) the Power Plant (figured in Horse

Power).

The Principal Aerodynamical Elements of an Air-
plane are as Follows:

4 Area of the Wing (A).—The Area of the

Wing is the wing surface area of the machine, or the

Wing Area, and is measured 1n square feet.

5. Flying Weight (W).—(a) the Construction
Weicht is the Empty Weight of the built-up machine
and comprises everything that is built into the
machine as a part of it. (b) the Flying Weight is the
Total Weight supported in the air, including the
Empty Weight and the Useful Load, which consists
of the pilot with passenger and observer, instru-
ments not necessary for actual flicht, bombs, guns,
ammunition, ete. This weight naturally varies with
the services required of the machine, such as mili-
tary, commerecial, and supporting purposes.

6. Dead Area (DA).—The Dead Area is the
7



area of a flat plate with a resistance equal to the

~ stabilizer, landing gear, radiator, ete. The absolute
amount of the Dead Area is very seldom known, as 1 Efficiency of the Propeller is unknown.

e 4
Horse Power, and in poorly designed propellers, it is
nonlifting parts of the machine exposed to the air | g5 low as 509,. The common average is 759 of the
in the direction of its flight; such as wires, struts, | Brake Horse Power, for high speed, and 65% when
' the machine is climbing, which is used when the real
The Pro-

"peller Horse Power is the Horse Power that has to

it requires the building of an exact scale model of the p
be used for calculations, as it is the real Horse Power

airplane, which then has to undergo a Laboratory

- based on the result of numerous Laboratory Tests

T e e o _

§

%

t . .
h;:i;I.Iorse Power 1s never aho

3

* of the Airplane.
9. Maximum Horse Power (Max. HP).—The

Test. The approximate Dead Area is commonly
- greatest amount of thé Horse Power developed from

on Standard Parts. :
the Propeller by the motor, creating the Maximum

In the following we will give the Dead Area of : ) :
the different types of construction, assuming stand- Speed in horizontal flight and commonly known as
- the Horse Power of the Airplane.
10. Minimum Horse Power (Min. HP).—The

ard design:
Wing Area Dead Area _ _

ls?ze‘;ed Seout, Puﬁaui;j Machine. .......... A 200-300 sq. ft. 5 6sq. ft. least required Horse Power developed from the Pro-
onnaissance Machine ............... ‘¢ 300-4 % 7-10 ¢ : . : : :
 Bombing Machine ne ................ £ 4?)368?) 4 10-13 ¢ : peHer by the LIOtOI’ to sustain the alrpla.ne in hori-

%;Eif.é’i:?" Machine, ... .ooeeen « 500700 <« 1216 ‘¢ zontal flight, creating the Economical Speed.

........................... 300-500 ¢ 12-14 ¢ - :

11.  Reserve Horse Power (RHP).—The differ-
ence between the Max. HP developed and the Min.

7. Brake Horse Power (BHP).—The real 5
Horse Power of the motor at its different revolutions HP required is the Reserve Horse Power , Which cre-

- found by testing the motor on a brake. This Horse¢ gates climbing ability.

Power must he taken intg consideration i igning
lderation in designint 12.  Density of the Air.—As higher altitudes are

the propeller.

8 - reached the density of the air becomes lichter. This

Horse Pf;gﬁg;f inorse Power (HP).—The real = action of the air affects both the motor and the air-
8 developed from the Propeller by = plane. The performances of an airplane in the higher

the Motor. Qwi : . e
r. Owing to the Efficiency of the Propellel; = altitudes are quite different from the performances

8 Ml 9 N

ve 859, of the Brake /f obtained in the lower altitudes. The density of the
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air causes all machines to have a certain altitude
2?

- record called the ““ceiling.’

13. Efficiency of Construction (E of ). The

number of times the Area of Surface is greater than

" the Dead Area, or A/DA. For example; if the Wing

Area is 400 sq. ft. and the Dead Area is 10 sq. ft., the
Efficiency of Construction is then 400/10 or 40.

14. Angle of Incidence.—The inclination of the
- chord of the wing to its forward motion is the Angle
- of Incidence, which is determined by the character-
- Istics of an airplane.
: There is no one Angle of Incidence that will give
. the best results for every important characteristic of
- an airplane.

1

¢

There is one angle for the Maximum Speed, and

- one Angle for the Minimum Speed. To secure the
- best all-around Angle of Incidence yvou have to com-
promise between the angle for the Maximum Speed
and the angle for the Minimum Speed. The Angle
. of Incidence regulates the Speed; and vice versa the
- Speed regulates

“ possible to get one Speeq £ - , o
~ tal flight, beed 1rom one Angle in horiz

: ) 15. Gﬁdln_g Angle stops
or 1s stopiped, the ai%lplangvh o wil IELAL KL
_‘The flier prevents it from

e 10

falling by means of the

the Angle of Tncidence. Tt is only

is forced to come down.

control surfaces, making it dive or gliding through
the air. The ratio of the distance it will glide before
touching the ground to the Altitude, or the height
it was at when starting to glide, is known as the
Gliding Angle.
For example:

and can glide over a distance of 8,000 feet before
touching the ground which makes the Gliding Angle

The Airplane is 1,000 feet high

of the airplane 1 to 8. The Gliding Angle of an air-

plane is regulated by the Dead Area and the Wing

ence the Speed.

16.
the airplane can fly and still be able to return to its

starting point without landing for supplies. The :.

- Area. The Weight and the Altitude will only influ- .

Range of Distance.—The farthest distance |

Range of Distance is regulated by the fuel and oil

that can be carried, the speed, and the weather con-
ditions.

17.  Center of Pressure.—When all Pressures
of the Wing Curve are included in one main pressure
and definitely located according to the Angle of Inci-
dence on the Chord of the Wing, this point is the
Center of Pressure of the Wing Curve. The Center
of pressure is used in balancing the airplane.

18. Speed (V).—The velocity in miles per hour
required to support the airplane in horizontal flight.
11
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19. Landing Speed (V1).—The lowest speed
possible for landing.

20. Economical Speed (Ve).—The speed de-
rived from the minimum HP of the airplane in hori-
zontal flight.

91. Minimum Speed (Min. V).—The lowest
sustaining speed for horizontal flight with motor run-
ning; mostly the same as the Economical Speed.

; 92. Maximum Speed (Max. V).—The greatest
Speed and commonly called the Speed of the Air-

plane.
93. Gliding Speed (Vgl).—The speed attained
at the best Gliding Angle.
24. Altitude Speed (Va).—The speed obtained
at the different altitudes. .3 |
25. Climbing Speed (Vel).—The ability to
¢limb in feet per minute, in accordance with the
Reserve Horsepower. J
| 96. Nose-dive Speed (Vnd).—Whenever the
motor stops and the flier dives vertically down to the
ground, we obtain a speed which is called the Nose-
dive Speed. |
| INSTRUCTIONS
How to Operate the Hoffman Airplane Calculator

27. To caleulate the Speed of any Angle of In-
| 19 |

cidence for horizontal flicht when you know the
Weight (W) and Wing Area (A):

~Connect the scale 8 (W) with scale 10 (A), then
find speed coefficient for the particular angle of inci-
dence from chart No. 1 or No. 2, or the life coefficient
in the USA units multiplied by 100,000. Looking on
-scale No. 11, you find the speed coefficient connected

~with a certain V on scale No. 9, which 1s the speed

required for the stipulated angle of incidence.
Example: W = 2000 lbs., total flving weight.
A = 200 sq. ft., USA 4 wing curve,
12 degrees.
‘ Speed coefficient = 330. |
On slide C seale 10 connect 200 with the 2000 on '

. scale No. 8 and find 330 on scale No. 11 connected

‘ knov

J

with the speed of 55 miles per hour on scale No. 9.
28. To caleulate the Landing Speed when vou -
" the Weight (W) and the Wing Area (A).

Connecet W on scale No. 8 with A on scale No. 10,
then find the maximum speed coefficient from the

“chart No. 1 or No. 2; looking on scale No. 10 you find
. the speed coefficient connected with the speed in

miles per hour on scale No. 9, which is the Landing
Speed to be found.
Example: W = 2000 pounds flying weight.
\ | A =400 square fect.
U. S. A. 1 wing curve.

. 13



Connect 2000 on scale No. 8 with 400 on seale
No. 10. On chart No. 2 we find the maximum speed
coefficient for U. S. A. 1 to be 318. Looking on scale
11 you find 316 connected with the speed of 39.5 miles

per hour on scale No. 9.

29. You will notice that the highest point of
the wing characteristic curve has a certain Angle of §

 Incidence. This angle we call the Landing Angle, as
it is the greatest Angle that you can throw your air-
| plane into when landing, without stalling or tail
~ sliding. This Angle is imperative in designing and
- laying-out of the landing gears.

30. To calculate the Horse Power required for
- any Angle of Incidence, when you know the Weight
- (W), the Wing Area (A), the Dead Area (DA).

Calculate E of C (see paragraph 13), connect the -

center of the Indicator on chart No. 1 with the E Qf
 C; turn the Line of Tangent to the Angle of Inci-

dence on the selected Wing Curve, and read the .

" Indicator coefficient. Then connect W on scale No. 1
- with A on scale No. 6. Looking on scale No. 2 we find
~ the Indicator Coefficient connected with the required
- Horsepower on scale No. 7.

Example: W = 2000 pounds total weight.

A =400 square feet. Wing curve,
4 - U.S. A. 4—10 degrees.
ﬁ - DA =10 square feet.

e 14

dlca,ut(__u hk,-_m\_\ S ?).8._ Y ou will find the required Horse
Pou-ml Tb__‘ ‘conneeting 2000 on scale No. 1 with 400 on
seale No. 6. Looking on scale No. 2 we find 9.8 con-

So E of C equals 400/10 or 40, and the reading on in-

, 3 vers 57 B - e N .
nected with 24.5, which is the required Horse Power

for horizontal flight.

sl. To calculate the Minimum H s v
when you know the Weight (W), the Aroez: E(AI;O\EE;
Dead Area (DA), and the wing curve is selected.
Calculate E (see definition), connect the center of
}E‘he'Indleato_r on chart No. 1 with E of C. turn the
‘Tangent Line” until it ig tangent to the zLif’c-DmOr
line of the selected wing eurve, and read the Ind?:?t '
coeﬂi(nlen‘i\T on the horizontal line. Vo
on scale No. 1 with A on seale No. 6. TLooki
scale No. 2 we find the Indicator coefficient 22&22%‘&33

-~ with the required Horse Power, which is the mini- |

mum necessary to fly.

Example: W — 2000 pounds weight.
A =400 square feet.
DA =10 square feet.
U. 8. A. 1 Wing Curve.

1?:400/10::40. On chart No. 1 connect center
ne of the Indicator with 40, then turn it till it will
be tangent to the Lift-Drag Line of the U. S. A, 1 |
‘S’l_ng curve, and then read the Indicator coefficient,

€ing 9.4. Then connect 2000 on scale No. 1 with 400 |

Then connect W



on seale No. 6; looking on scale No. 2 you find 94

connected with
imum HorsepoweT.

Do . Z
 vou have the [IP min, and the Brake Horse Power

(BHP).

propeller and 1 |
vou will have the Reserve Horsepower (RHP).

Example: 1f BHP = 100, HP min = 490,

equals 100 times 69 minus 40, equals 25, so the RHP
— 25HP.
33. To calculate the Climbing Speed when you

know the Weight (W), the Wing Area (A), the Dead
Area (DA), and the Brake Horse Power (BHP).

Find the Propeller Horse Power from the BHP. {

Calculate the Minimum Horse Power. (See instrue-

tion No. 31.) Then find the Reserve Horse Power |

according instruction No. 32, then connect the RHP
on scale No. 7 with W on scale No. 4, and read at the
point of the arrow the climbing speed in the first
minute on the scale No. .

BHP = 215 HP.
Propeller Efficiency 65%-
W = 2000 pounds.

HP min. = 40 HP.

16

Example:

055 on scale No. T, which 1s the Miy- | 915, equals 140, 50 140 would e e Prosslior T
1 2 orse

a9 To caleulate the Reserve Horse Power if

“the scale No. 7.

Taking the propeller efficiency, 65%, we get 65 times

Power; subtract from it the HP min. a ]
v _ , and you
have 100 HP as RHP. Then connect 100 on szgllg

| | No. 7 with 2000 on scale N :

Multiply the BHP with the efficieney of the | Teet i the fixst minute on

subtract the Minimum Horse Poweyp. |
L

he climbing spec = : :
i};l; %o 5. speed of 1650 feet in the first minute on

34. To calculate the “Ceiling’’ of a machine |

| when you know the Propeller Horse Power and the

the propeller officiency for cimbing is 659, the RHP | HP min. (see calculation of HP min. No. 31 . Clon.

nect on scale No. 3 the O altitude with HP min. and

| read at the HP max. or Propeller HP the Altitude to

be reached, or the “Ceiling”’ of the machine. in feet
Example: HP min. — 35 HP , |
_ BHP — 100 HP. '
ropeller Efficiency —
ggfe;eg% Ielolrscle I;(;WGI' of the machll'ile \'-V?)?l%l.be 100
Ly ze;', c111.a s 65 HP. Connect 35 on seale No. 7
o altitude on scale No. 3, then look at 65 on

You will find it is connected with

10,000 feet o L AL
the maehine,n scale No. 3, which is the *“Ceiling” of

35. To caleul

Miins ate the ECOnomi ] ¢

\?Vlil;?s,]1 Rm Speed when you know t%aé %Rf‘le(}lltor V%he
s Area (A), and Dead Aves (DA).’ ght (W),

Calculat th
Indi € the K of C. Connect th
cator on chart No. 1 with the foun?leﬁn(fg rCOE:IEEE

17



e e Todieator avarnd this peint (il 1t s tangent

tarn b A Deae Line of the seleeted Wing Curve,

Lo the l,;l? ' ]llll.lmn' ;ﬁ“_t J Cocthicient where the Tadi-

and then 1 r.:-'l* line 1ouehes the Ll g l;ililt‘. With

Li.;”mi.' t;il:::]qt:]“”ﬂ Cocllicient. you proceed i caleu-
e ' g

, i
.Ir‘ﬂillj_',':IHll:'Hc'r".hl't! it No: 27,

2. Mo ealeulate the Maximmu Weight to be

AR | I ] " et . - ]

| earried. when you know (he Wing Area E‘,\) Dead
o (DAY, and Brake Torse Power (BHP).” Calen-

| 111..]4‘{.”-“_““”] (e Indientor Coefficient as deseribed

. No. 35: (hen find the Propeller Horse Power, con-
INQ, e3ed g UL 3 et E . .

": £ the HT on seale No. 7 with the Indicator Coefhi-

]];{{”'1. on seale No. 2, then loolk at the scale No, 6.

el - q L . b . A A Sy

Vou find A connceted with W max., on scale No. 1.

ample: A = 400 square feoet.
SRR DA 10 =q. Tt.
Eiffel 32, Wing Curve.
BITI? = 160 TH12,

Thus the Indicator L‘nv{:ﬁrirnt will be 8::).1 Trak;g%‘
759, as the cfficiency of Hn-.rin*::qml.l_vr W f‘b 1ave <
HP. Conneet 8.5 on Ht‘:lh" No. 2 with 12 D}:ll Hff?(}{} !
No. 7, we find on scale No. 6, 400 {‘r_‘illI'].[?I!ted(‘;’&%lq}[ﬁ} 2
Ihs. on scale No. 1, which is the highest P 1;. SIBLE
WEIGHT you can mmpose upon t_l'mlgm*p Ml%mﬂ{-
using this weight you have no }c_hmbm[!i'; {&rtu k- |
ing ability, as the entive 120 HI IF}.dE‘E”;}ﬂG 20% bt :
rying the extreme weight. By using only 0

In]'

the TP available yon elimb up to 3300 feet of alti-
tde and 1t gives you a certain amount of power
‘o hanking suecesstully,  Thus the maximum
weight to be earvied would he only 4600 Ihs, The
Uselul Load is the difforence between the highest
weizht used and the Empty Weight of the Airplane,

37. Mo caleulate the Gliding Angle when vou
know the Wing: Avea (A) and the Dead Avea (DA).

Calenlate I8 (see definition 13), then connect the
center of the Indicator on Chart No. 2 with E and
twrn the Indieator till it is tangent to the Laft-Drage
Line of the selected Wing Curve, and read the Glid-
mg Angle on the Indiecator.

Example: A = 400 square feot.

Reconnaissance machine —
ft-r DA-

. U. S. A. 4 Wing Curve,
E= A/DA =40. Conncet conter of Indicator with
E on Chart No. 2; turn indicator till it gets tang-
ent to the UL S, A, 4 Lift-Drag Curve. Then read the

E}’I?idinp; Angle at the hovizontal Line, which is one in
ol

10 sq.

38.  To ealeulate G-liding
the Weight Area (A), Dead
Wing Curve. ‘

Calculate E, and proceed like No 37, taking th
E, ; e
Speed Coefficient at the point. where the Illdi%&t()l‘

Speed when you know
Arca (DA), and the

18 ———*—A i =
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touches the Curve. With the help of the Indicator\”‘f

Coefficient and the WA, we can find according to No,
27 the Speed, which will be the Gliding Speed. The
actual speed will be less than so found, but the differ-

ence is so small at a gliding angle of 1 in 4, it will he

only 1149 less than the found speed, so it could he
neglected.

Example: Take example from No. 37 with 5

welght of 2000 Ibs.

The indicator touches or is tangent at the angle
of 7 degrees, which has a Lift coefficient of 235. Con-
nect W 2000 on scale No. 8 with A 400 on scale No. 10,
and you find on scale No. 11 Le¢ 235 connected with
the Gliding Speed of 46 miles per hour on the scale

“ No. 9.

1
1

i
'

39. The Speed for Minimum Thrust is identical

with the Gliding Speed.
40. To calculate the Altitude Speed at the top

level, or ¢“Ceiling,”” when you know the Weight (W),
. Area (A), Dead Area (DA), and the DBrake Horse
. Power (BHP). Calculate the MinHP (see No. 31),

. then the Economical Speed (see No. 35), then find

b
\

|

!

b

‘the ceiling feet, then connect on scale No. 9 the Ve
with the zero altitude of the scale No. 12, and you
will find the ceiling connected with the Altitude

eed on scale No. 9.

Example: Min. HP — 75 HP,

Prop. HP — 75 HP.
0 £ 40 ‘1761‘\:-— 45 MPH.
onnec Uon scale NO. 7 with zero on scale N
read at 75 the altitude of 10,000 feet, Whicl? .i:g atrlig |
Ceiling of this machine. Then connect V45 on scale
No. 10 with zero on scale No. 12, and read at 10,000

the Altitude Speed of 53.3 miles per hour,

41. To calculate the Nose-Dive Speed if you know
the Weight (W), Area (A), Dead Area (DA), and
the Wing Curve. Find on charts No. 1 and 2. the
Drag Cocfficient for “no lift,”” calculate the E of G,

- and find the equivalent Drag Coefficient on the hori-

gontal line of the chart. The addition of the Drag
Coefficient of the Wing Curve and the E of ¢ gives
you the Total Drag Coefficient. Then connect W on
scale No. 8 with A on scale No. 10, and vou find
the Total Drag Coefficient on Scale No. 11 connected
with the Nose-Drive Speed on scale No. 9.

Example: W = 2000 lbs.
A =40 sq. ft. |
DA = 10 sq. ft. U. 8. A. 4 Wing
Curve.

Chart No. 1 shows the Drag Coefficient for ‘“no
lift” =15. Thus E of C = 400/ 10 = 40, and for 40
find X equals to 8; the addition, 15 plus 8 being the
Total Drag coefficient = 23. Connect W 2000 on

21



. scale No. 8 with A 400 on scale No. 10, we find on | then E of C is 40, thyg cquivalent to 8 and th"e total

scale No. 11, 23 connected with the Nose-dive Speed, | prag Cocfficient ¢ + 8 — 14; then connect V8o on

149.75 miles per hour. t geale %T 0. ]90W1‘rh 14 on scale No. 11; you will fing on
| The above calculation was done without taking scale ;Qg.ce Oé\i;QQ connected with the Total Head-On
into consideration the resistance of the propeller | ReSli?: T o5f ‘ e.l)-.)ﬂpounds. .

driving the motor, which will be equal to 4-5 square | Caleulat YH he Range of Distance. |

feet Dead Area; thus the total Dead Area equals 10 actlate the Speed (using 165 pounds for pilot

_ and 165 for each assenger), accordi
lus 4, equals 14, and then E of C = 400/14 — 9285 | an LeCl pas; ~t1), according to No. 27,
gnlél the ]%rag Coefficient 11.2. The total drag coeffic | ealcuiajc(“ “}f‘ "L\!“*\-“_“_‘ln'l‘“ cight according to No. 36
cient 11.2 + 15 = 26.2 instead of 23, and the Nose- f and the (Oﬁ‘] esponding Speed. The average of these
dive Speed 140 miles per hour. | two Speeds will he the Average Speed required for

: flight. Then calculate the onery .
42, To calculate the Total Head Resistance cre- hogul' and see how manih’g r?l?soi??fﬂ‘iogis;}%nepiﬁg E}?r
ated by a certain Speed, when you know the Wing camount of the fye] capacity: then multiply the
Area (A), Dead Area (DA), Drag Coefficient (De) | amount so found by the Aveia’o'e Speed amip gh . de
for a certain Angle of Incidence, and the correspond- | pe 2 You will ha, 5 - vide

ave the distance the aj
ing Speed (V). 1 fly and return to its base, elimis rplane can

: 1ating the disadvan-
. Find the E of C and then the equivalent Drag | tage of the wind. -
Coefficient; add to this the Drag Coefficient of the |
Wing Area (see chart No. 2), which will give you the
Total Drag Coefficient. Then connect the Speed on |
scale No. 9 with the Drag Coefficient on scale No. 11. |
. You will find on scale No. 10 A connected with th
- Resistance on scale No. 8.

Example: A = 400 sq. ft.

‘ DA =10 sq. ft.
. | V =280 sq. ft.
De = 6.
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CHART No.1
HORSEPOWRER CALCULATION
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: CHART No. 1

BORSEPO#ER CALCULATION

SPEED COEFFICIENT OR LIFTCOEFFICIENT.

EFFICIENCY OF CONSTRUCTION WING AREA/DEAD AREA
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CHART No.2 ‘J‘CUD ] ]
GLIDING ANGLE CALCULATION : = ] ] i
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