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Rifle Grenades. (C. Warringer, W . T . M . , Vol . 43 , N o . 8, August, 1939, pp. 
342-348.) (71/1 Germany.) 

The earliest types of grenades were fitted with a stick which was inserted into 
the rifle barrel, the grenade projecting beyond the muzzle. A s a subsequent 
development, the grenade was fitted with a central passage and placed in a 
separate funnel shaped container attached to the muzzle. The normal projectile 
of the rifle passed through this hole and the grenade was projected b y the powder 
gases following the projectile. (Maximum range about 100 m . for .5 K g . 
grenade.) It is obvious that the range could be increased if the leak through 
the grenade could be stopped. This naturally leads to the closed type of grenade, 
in which the rifle bullet becomes imbedded (Brandt). Although a range of up to 
400 m. now becomes possible, the grenade has to be built to stand the impact 
shock and this detracts from its primary function as an efficient carrier of explo­
sive. The increased range is almost entirely due to the sealing of the explosive 
gases and would be reduced b y only 10 per cent, if the bullet were allowed to 
travel through the grenade without shock and means of sealing the passage after 
transit could be devised. The author described such an arrangement consisting 
of a spring loading flap valve which closes after the passage of the bullet. 
Diiferences in range at constant elevation can be obtained b y a variable gas leak 
or by adjusting the distance of the grenade from the muzzle exit. 

High Explosive Bombs. (T. L. Davis, A r m y Ordnance, Vol. 20, N o . 116, 
September-October, 1939, pp. 91-94.) (71/2 U . S . A . ) 

Anti-Personnel bombs must explode as soon as they touch the ground. Bombs 
for the destruction of buildings on the other hand must penetrate before exploding, 
i.e., the explosive must be insensitive enough to stand the shock of impact and 
only respond to a separate fire mechanism functioning with a definite delay. Both 
types di bomb fillings must not explode if accidentally struck b y bullets or shell 
splinters whilst being carried by the aircraft. 

Dynamite and other explosives containing nitroglycerine are much too sensitive 
for bomb filling. The usual explosive for this purpose is T . N . T . (trinitrotoluene). 
In cases where destruction b y " blast " is eifective, trinitro benzene is recom­
mended. 

A lot has been heard about liquid oxygen as a constituent of bomb fillings. 
Mixtures of liquid oxygen and cork dust or powdered aluminium form powerful 
and safe explosives. Unfortunately the liquefied gas evaporates and the explosive 
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m u s t b e u s e d v e r y s o o n after p repa ra t ion in o rde r t o b e e f fec t ive . A s an alterna­
t i v e , liquid N O j can b e u s e d in c l o s e d c o n t a i n e r s . M i x e d wi th C S ^ or petrol it 
f o r m s the e x p l o s i v e called anilite. T . N . T . d o e s n o t con ta in e n o u g h o x y g e n for 
c o m p l e t e c o m b u s t i o n and t hus p r o d u c e s a b lack s m o k e . T h i s difficulty is o v e r ­
c o m e b y t h e add i t ion of a m m o n i u m ni t ra te , t h e m i x e d p r o d u c t b e i n g k n o w n as 
amato l . T h e a m m o n i u m ni trate is itself e x p l o s i v e and s i nce it con t a in s an e x c e s s 
of o x y g e n t h e addi t ion of p o w d e r e d a l u m i n i u m is v e r y e f f ec t ive . It is v e r y l ike ly 
that t h e G e r m a n b o m b s u s e d in Spa in and d e s c r i b e d in t he p r e s s as con t a in ing an 
e x p l o s i v e m a d e f r o m air, c o n t a i n e d a m m o n i u m ni trate s ince the latter is a b y ­
p r o d u c t of t he f ixat ion of a t m o s p h e r i c n i t r o g e n . 

Bomb Release with Climbing Flight- ( C . R o u g e r o n , N o v a A i r R e v u e , N o . 4 5 , 
A u g u s t , 1 9 3 9 , p p . 2 - 5 . ) ( 7 1 / 3 F r a n c e . ) 

T h e o b j e c t of b o m b re l ease w h i l e c l i m b i n g is t o inc rease t he r a n g e (horizontal 
t r a j ec to ry ) of t he b o m b . T h i s f o r c e s t h e d e f e n d i n g A . A . arti l lery t o b e d is t r ibuted 
o v e r a m u c h la rger area and natural ly r e d u c e s t he fire d e n s i t y . C o n d i t i o n s m o s t 
f a v o u r a b l e t o t he b o m b e r t hus ar ise if a c o a s t line is a t t a c k e d . 

L a r g e i n c r e a s e s in b o m b r a n g e a re o n l y ^poss ible if t h e b o m b is l aunched b y 
m e a n s of an aircraft g u n or if s o m e m e t h o d of r o c k e t p r o p u l s i o n is e m p l o y e d . 
T h e actual r a n g e o b t a i n e d will d e p e n d m a r k e d l y o n the w e i g h t and d e s i g n of the 
bomb. 

T h e au thor is of t h e o p i n i o n that r a n g e s of t he o r d e r of 1 0 - 2 0 K m . shou ld b e 
p o s s i b l e in t h e near fu ture . If s t r a t o s p h e r e b o m b e r s a re e m p l o y e d , t he p o s s i b l e 
r a n g e w o u l d b e e x t e n d e d t o 5 0 K m . and b e y o n d . S u c h a h igh re lease c a u s e s the 
b o m b t o t ravel for a c o n s i d e r a b l e par t of i ts t r a j ec to ry in air of v e r y l o w d e n s i t y 
and the ball ist ic p r o b l e m thus r e s e m b l e s that of t he l o n g r a n g e g u n . 

Co-operation B e t w e e n A . A . Artillery and Fighters. ( L . G r e t s c h k o s y , L u f t w e h r , 
V o l . 6 , N o . 7, Ju ly , 1 9 3 9 , p p . 2 9 6 - 7 , f r o m t h e R u s s i a n . ) ( 7 1 / 4 U . S . S . R . ) 

T h r e e t y p e s of c o - o p e r a t i o n are p o s s i b l e : — 
1. Z o n e of o p e r a t i o n of fighter is l imi ted t o cer ta in a l t i tudes ( a ) , o r h e is 

ins t ruc ted t o k e e p a b o v e cer ta in l a n d m a r k s ( 6 ) . 
2 . T h e artillery and the fighters a t tack different t a r g e t s . 
3 . Ar t i l l e ry and fighters a t tack s a m e t a rge t s i m u l t a n e o u s l y . 

I a. T h e d i s a d v a n t a g e of a l t i tude c o - o p e r a t i o n is t he fact that t he e n e m y is 
l ike ly t o p a s s rapidly f r o m o n e z o n e t o t he o t h e r , and if h e h a p p e n s t o o p e r a t e in 
t he i n t e rmed ia t e s a f e t y z o n e p r e v i o u s l y laid d o w n h e m a y e s c a p e at tack for a 
p e r i o d . M o r e o v e r b y a r r a n g i n g t h e m e t h o d of a t tack a c c o r d i n g t o al t i tude, t he 
b o m b e r is ab le t o adop t t h e t y p e of f o r m a t i o n m o s t f a v o u r a b l e t o h i m , i . e . , c l o s e 
f o r m a t i o n a b o v e the A . A . z o n e and o p e n f o r m a t i o n b e l o w it. 

l b . K e e p i n g a b o v e cer ta in l a n d m a r k s is e x t r e m e l y difficult for t he fighter, 
un l e s s h e is lin c o n s t a n t t e l e g r a p h i c t o u c h wi th t he g r o u n d ba t t e r i e s . T h i s 
natural ly de t r ac t s f r o m his fighting c a p a c i t y . 

2 . if fighter and A . A . are t o a t tack different t a r g e t s , pr ior i ty is g e n e r a l l y 
g i v e n t o t he art i l lery, w h i c h a t t e m p t s t o b reak up the e n e m y f o r m a t i o n w h i c h is 
then a t t acked b y the fighters. 

3 . S i m u l t a n e o u s a t tack wi th fighters and art i l lery can b e carr ied ou t in t w o 
w a y s . 

(a) T h e b o m b e r f o r m a t i o n is fired at f r o m the g r o u n d and a l so a t t acked 
lateral ly b y m e a n s of mu l t i s ea t fighters w h i l s t s i ng l e sea t fighters a t t e m p t 
t o d r o p b o m b s o n t h e m f r o m a b o v e . 

(h) T h e art i l lery fire is in s a l v o s , the fighters a t t a c k i n g b e t w e e n the pe r iods 
of res t a r r anged p r e v i o u s l y . T h i s n e c e s s i t a t e s f r equen t c h a n g e of c o u r s e 
for t he fighters, and pu t s t h e c r e w s of the lat ter t o g r e a t physical strain, 
t hus impa i r ing their fighting e f f ic iency . 
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T h e m o s t difficult f o r m of c o - o p e r a t i o n e x i s t s if t he e n e m y appea r s s u d d e n l y 

ou t of t h e c l o u d s . If t h e poss ib i l i t } ' of such an at tack can b e fo re to ld f r o m a c o u s ­
tical r e c o r d s , t h e A . A . art i l lery m u s t o p e n a b a r r a g e fire. T h e ro le of t h e fighter 
will t h e n b e t o k e e p in as c l o s e c o n t a c t as p o s s i b l e wi th t he e n e m y and co r r ec t t he 
arti l lery fire. 

It will b e n o t e d that all c o - o p e r a t i o n b e t w e e n fighters and A . A . art i l lery d e p e n d s 
on the eff iciency of t he m e a n s of c o m m u n i c a t i o n b e t w e e n the t w o . W i r e l e s s and 
espec ia l ly opt ical s igna l s are relied o n . T h e t i m e avai lable is h o w e v e r v e r y sho r t 
and the s igna l s m u s t t h e r e f o r e b e of t he s i m p l e s t t y p e . 

E f f ec t i ve c o - o p e r a t i o n thus entai ls l e n g t h y prac t ice under s imu la t ed w a r c o n ­
d i t ions . 

Explosives for Aerial Bomhts {frum the Italian). ( R e v . d e I ' A r m . d e I 'A i r , N o . 
1 1 7 , A u g u s t , 1 9 3 9 , p p . 4 4 5 - 6 . ) { 7 1 / 5 I t a l y . ) 

In the 1 9 1 4 w a r , t he principal e x p l o s i v e s w e r e picrid acid (me l in i t e ) and T . N . T . 
T h e latter r equ i res 4 0 0 k g . of coal for i k g . of e x p l o s i v e and an aerial b o m b of 
2 , 0 0 0 k g . is t h u s e q u i v a l e n t t o a t rainload o f coal . 

A s a resul t , a l te rna t ive m e t h o d s of m a n u f a c t u r i n g e x p l o s i v e s h a v e b e e n c o n ­
s idered , w h i c h t a k e C O as a s t a r t ing po in t . T h i s is h y d r o g e n a t e d , p r o d u c i n g in 
turn m e t h y l a lcohol and f o r m a l d e h y d e . T h e lalter a c t s as bas i s for four c o m p l e x 
e x p l o s i v e s , 

pen t r i t e ( te t rani t ra te of pen tae ry th rene) 
T^ ( t r i m e t h y l e n e t r in i t roamine) 
te t rani t ra te of i s o b u t y l g l y c e r i n e 
p e r o x i d e of h e x a m e t h y l e n e d i a m i n e 

O n l y t he first t w o of t h e s e are of in te res t for aerial b o m b s . A l t h o u g h t h e c o s t is 
o v e r t w i c e that of T . N . T . , t he e x p e n d i t u r e m a y b e justified in v i e w of t h e fact 
that t h e s e e x p l o s i v e s are 5 0 per c e n t , m o r e p o w e r f u l that T . N . T . and the w e i g h t 
of the b o m b is t hus r e d u c e d . A l t h o u g h the finished p r o d u c t is v e r y s tab le , the 
filling p r o c e s s is c o m p l i c a t e d b y t h e fact that fus ion and d e c o m p o s i t i o n t e m p e r a ­
tu res are re la t ive ly c l o s e . F o r th is r e a s o n t h e n e w e x p l o s i v e s are o f t e n m i x e d 
wi th o t h e r p r o d u c t s t o r e d u c e t he s e n s i t i v i t y . W e t h u s h a v e t he pent r in i te of 
Prof . S t e t t b a c h e r (pen t r i t e + n i t r o g l y c e r i n e ) , t h e B o n i t e o f B o f o r s (T^ + T . N . T . ) 
and finally t he p r o d u c t o f t h e Italian c h e m i s t T o n e g u t t i (pen t r i t e + A m m o n i u m 
ni t rate + d i c y a n o d i a m i d e ) . 

Present Position Conceming Nature and Consequences of Barrel Wear. ( D . 
Bornemann, Z . G . S . S . , Vol. 34, N o . 9, September, 1939, pp. 267-269.) 
(71/6 Belgium.) 

Barrel wear is most marked at a distance of a few calibres from the beginning 
of the rifling and near the muzzle. If cartridge ammunition is used, the unrifled 
barrel in the neighbourhood of the neck of the casing (i.e., on a level with the 
base of the projectile) also shows signs of wear. 

The wear originates in the friction generated in the rifling and is aggravated 
by gas leakage. It can be controlled by proper choice of barrel material, type of 
explosive and type of mounting for guide ring on shell. 

The main effect of wear is a large decrease in range arising from oscillations of 
the projectile in its trajectory (canting of projectile on leaving muzzle). 

The muzzle velocity is also diminished. It is, however, interesting to note 
that maximum muzzle velocity is only reached after a new gun has fired a certain 
number of rounds. This is attributed to a polishing effect inside the barrel which 
subsequently is destroyed by wear producing the drop in muzzle speed referred 
to above. 

Speaking generally, cartridge ammunition is the worst offender in this con­
nection. 
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Effect of Transition in Gross-Sectional Shape on the Development of the Velocity 
and Pressure Distribution of Turbulent Flow in Pipes. (E. Mayer, For-
schungsheft. Vol . 9, N o . 389, March-April, 1938. N . A . C . A . Tech. M e m o . , 
N o . 903 , August, 1939.) (71/7 Germany.) 

In this paper the results are presented of pressure and velocity distribution 
measurements in transition pieces in order to investigate the effect of the change 
in shape of the cross section contour for equal area of cross section. For the 
two investigated transition pieces (which differed in their transition lengths) a 
circular cross section is deformed into one of rectangular shape. 

The most important factors affecting the velocity and pressure distribution in 
the transition pieces are enumerated and it is attempted to show their effects at 
least qualitatively. The greatest eft'ect is that produced b y the local retardations 
and accelerations. 

It is concluded from the measurements for the transition rectangle circle that 
the change in turbulence mechanism due to the cross section deformation does 
not very greatly affect the velocity distribution in the transition cross sections 
themselves. The change in the friction perimeter of the cross section due to the 
deformation is, however, important. 

A t the conclusion of the paper are given the loss coefficients for the two tran­
sition pieces in both flow directions. 

Universal Logarithmic Law of Velocity Distribution as Applied to the< Investiga­
tions of Boundary Layer and Drag of Streamline Bodies at Large Reynolds 
Number. (G. Gurjienko, Trans. C . A . H . I . , N o . 257, 1936. Available as 
Air Ministry Translation T . M . 842.) (71/8 U . S . S . R . ) 

The Karman expressions for the velocity distribution in a boundary layer and 
the surface drag both include a so-called " universal " constant. U p to now the 
value of this constant was deduced from experiments on the flow in pipes (Niku-
radse) and it was assumed that the same value of the constant applied both in 
the velocity distribution and surface friction expressions. Assuming a value of .4 
for this constant, the authors have calculated the thickness of the boundary layer 
in the case of the " Acron " airship hull, with the result that the theoretical values 
are approximately 50 per cent, greater than those given by experiment. 

In order to remove this discrepancy, the author suggests a " compromise " 
law, in which the universal constant has a value .2 to .3 in the velocity distribution 
formula and a value .4 in the expression for the drag in the laminar sublayer. 

The article shows how the integration of the pertinent equations is simplified 
by the use of functional scales which are given in an appendix. B y means of 
these scales calculations can be readily carried out for any value of the "Universal" 
constant and in the case where another logarithmic law (e.g. , that of Nikuradse-
Prandtl) is adopted. 

D.2 Aerofoil Series. (E. Solodkin, Trans. C . A . H . I . N o . 264, 1936.) (71/9 
U . S . S . R . ) 

The D .2 series varies in thickness ratio cr from cr= . i to <T = .22, the value of 
the maximum lift coefficient being rather high (.69 referred to pv") and the 
lift/drag ratio varying from 15 to 21 at i ?e r^ io ' . 

Tests show that a whole span split flap fitted to these aerofoils causes an increase 
in maximum lift which can be represented by the following empirical equation. 

Ci,„ax = - 7 5 - 7 - 4 3 (•29-a•)'•«^ 
A s a criterion for the effect of the flaps on landing speed, the ratio of the 

maximum lift coefficient with flap to that without can be used. This ratio varies 
linearly with thickness ratio and can be expressed b y 

(Cj^m^.^ with flap) / (Ci,„„ without flap) = 1 . 2 5 + 3.666. 
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It must be remembered that both the above formulae only apply to aerofoils of 
the D .2 family, the pertinent parameters of which are given in the report (maxi­
mum thickness well forward, slight upward curvature of trailing edge ) . 

Effect of Proximity of the Ground on the Aerodynamical Characteristics of an 
Aevoplane. (I. Serebrijsky, Trans. C . A . H . I . N o . 267, 1936.) (71/10 
U . S . S . R . ) 

The experiments by the author were carried out by the well known " image " 
method, a special suspension enabling the two models to be displaced simul­
taneously and symmetrically. Only the case of steady horizontal flight near the 
ground is investigated and the results obtained are considered to be in sufficiently 
good agreement with theoretical calculations in which the wing is replaced by a 
Helmbold Vortex system. Some experimental data on the longitudinal stability 
of a wing in close proximity to the ground are given and the author concludes 
with a critical examination of experimental methods for the determination of the 
ground effect. 

Note by Abstractor.—As was pointed out b y Grusoon (Comp. Ren. N o . 7, 
1 5 / 2 / 3 7 ) , the image method gives misleading results in the case of interference 
between the vortices shed by the two models. A new vortex street is formed and 
the ground effect is no longer represented. 

The Use of Heavy Gases or Vapours for High Speed Wind Tunnels. (I. A . 
Rubinsky, J. Aeron. Sci., Vol . 6, N o . 11, Sept., 1939, pp. 446-450.) ( 7 1 / n 
U . S . A . ) 

In order to take into account the effect of compressibility model tests must be 
carried out at the same Mach number as full scale. This means that the tunnel 
speed must be practically the same as under actual conditions. B y replacing the 
air in the tunnel with a gas of higher molecular weight, G, the speed of sound is 
leduced and since Mach n u m b e r = y / C , the tunnel speed V can be lowered without 
affecting dynamic similarity. This in its turn reduces the power required to 
operate the tunnel very considerably, but introduces experimental difficulties 
(sealed tunnel and remote controls). 

The author gives a preliminary design for a heavy vapour tunnel utilising carbon 
tetrachloride. The gas speed is 650 f e e t / s e c , giving a Mach number of 1.3 and 
the experimental section is i sq. ft. 

The h.p. required for this installation will be of the order of 250, which is less 
than 10 per cent, of the power required when operating with air at the same 
density and the same Mach number. 

The Aerodynamic Characteristics of Six Full-Scale Propellers having Different 
Aerofoil Sections. (D . Biermann and E. P. Hartmann, N . A . C . A . Report 
N o . 650, 1939.) (71/12 U . S . A . ) 

Wind-tunnel tests are reported of six 3-blade 10 ft. propellers operated in front 
of a liquid-cooled engine nacelle. The propellers were identical except for blade 
aerofoil sections, which w e r e : Clark Y , R . A . F . 6, N . A . C . A . 4 ,400, N . A . C . A . 
2,400-34, N . A . C . A . 2 R 200, and N . A . C . A . 6 ,400. The range of blade angles 
investigated extended from 15° to 40° for all pro{>ellers except the Clark Y , for 
which it extended to 45°. 

The results showed that the range in maximum efficiency between the highest 
and the lowest values was about 3 per cent. The highest efficiencies were for 
the low-camber sections. A n analysis of the results indicated that blade sections 
for controllable propellers which are not limited in diameter should be selected 
chiefly on a basis of minimum drag (which affects maximum efficiency) inasmuch 
as the maximum lift coefficients had only a small effect on the take-off charac­
teristics within the range investigated because stalling, in general, did not occur. 
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S e c t i o n s for fixed-pitch p rope l l e r s shou ld b e s e l e c t e d o n a bas i s of bo th m i n i m u m 
d r a g and m a x i m u m lift, par t icu la r ly for b l a d e - a n g l e s e t t i n g s of 20° and o v e r , 
b e c a u s e t he take-oi f th rus t p o w e r inc reased w i th m a x i m u m lift fo r the h i g h e r 
b lade a n g l e s . 

Flight Tests of N . A . C . A . Nose-Slot Cowlinys on the BFC-1 Aeroplane. {G. W . 
S t i ck l e , N . A . C . x ^ . T e c h . N o t e N o . 7 2 0 , A u g u s t , 1 9 3 9 . ) ( 7 1 / 1 3 U . S . A . ) 

T h e resu l t s o f flight t e s t s of four n o s e - s l o t c o w l i n g d e s i g n s w i th several varia­
t i o n s in each d e s i g n are p r e s e n t e d . T h e t e s t s w e r e m a d e in t he p r o c e s s o f 
d e v e l o p i n g t h e n o s e - s l o t c o w l i n g . T h e resu l t s d e m o n s t r a t e that a n o s e - s l o t c o w l i n g 
m a y b e s u c c e s s f u l l y appl ied t o an ae rop lane and that it u t i l ises t h e increased sl ip­
s t r e a m v e l o c i t y of l o w - s p e e d o p e r a t i o n t o p r o d u c e increased c o o l i n g p r e s s u r e 
a c r o s s t he e n g i n e . A s a m p l e d e s i g n ca lcula t ion u s i n g resu l t s f r o m wind- tunne l , 
flight, and g r o u n d t e s t s is g i v e n in an a p p e n d i x t o i l lustrate t h e d e s i g n p r o c e d u r e . 

Adhesion of Ice in its Relation to the De-Icing of Aeroplanes. ( A . M . R o t h r o c k 
and R . F . S e l d e n , N . A . C . A . T e c h . N o t e N o . 7 2 3 , A u g . , 1 9 3 9 . ) ( 7 1 / 1 4 
U . S . A . ) 

T h e m o s t i m p o r t a n t c o n c l u s i o n s d r a w n f r o m the p r e s e n t t e s t s are p o s s i b l y no t 
n e w , b u t t h e y s e e m t o b e q u i t e def ini te . 

1. I c e will adhe re t o a n y sol id sur face tried t hus far with a f o r c e g r e a t e r than 
the c o h e s i v e f o r c e s w i t h i n t h e i c e . 

2 . I c e will n o t a d h e r e t o a su r face p r o v i d e d that t he re is a l iquid in ter face 
b e t w e e n t he ice and the su r face . If such a liquid in te r face is f o r m e d , t he fo rce 
requi red t o r e m o v e t h e i c e will b e little m o r e than t h e a e r o d y n a m i c or ae ros ta t i c 
f o r c e s t e n d i n g t o ho ld t he i ce t o t he su r face . 

3 . T h e o u t l o o k for p r e v e n t i n g ice f o r m a t i o n o n the su r faces o f an ae rop lane 
w i n g b y m e a n s of s o m e liquid su r face is n o t e n c o u r a g i n g . T h e a m o u n t of liquid 
requi red will p r o b a b l y b e l a rge and s o m e mechanica l f o r c e is n e c e s s a r y t o o v e r c o m e 
t h e air f o r c e s in o r d e r t o r e m o v e t h e i ce . T h e u s e o f such l iquids for w indsh i e ld 
de - i c ing o r for small su r faces m a y b e success fu l . 

4 . F o r p rope l l e r s , w h e r e a centr i fugal f o r c e is a l w a y s avai lable , t h e u s e of 
l iquids fo r d e - i c i n g will p r o b a b l y c o n t i n u e t o b e t h e m o s t efficient m e t h o d . 

5. A l t h o u g h wind- tunne l t e s t s h a v e indicated that h e a t i n g the w i n g s of an 
a e r o p l a n e as a m e a n s of p r e v e n t i n g ice f o r m a t i o n is f eas ib le , n o full-scale t e s t s 
h a v e b e e n m a d e t o d e t e r m i n e t he pract icabi l i ty o f t he m e t h o d . It is b e l i e v e d that 
such t e s t s shou ld b e c o n d u c t e d as s o o n as p o s s i b l e . 

The Effects of Surface Waviness and of Rib Stitching on Wing Drag. ( M . J. 
H o o d , N . A . C . A . T e c h . N o t e N o . 7 2 4 , A u g . , 1 9 3 9 . ) ( 7 1 / 1 5 U . S . A . ) 

CONCLUSION. 
1. Su r f ace w a v i n e s s o f a m a g n i t u d e c o m m o n to a e r o p l a n e w i n g s will n o t 

s e r i o u s l y i n c r e a s e t he d r a g un le s s t h e w a v i n e s s e x i s t s o n t he f o r w a r d part of t he 
w i n g , w h e r e it m a y c a u s e p r e m a t u r e t ransi t ion or p r e m a t u r e c o m p r e s s i b i l i t y e f fec t s . 
W a v e s 3 i n c h e s w i d e b y 0 . 0 4 8 inch h igh , for e x a m p l e , inc reased t h e d r a g a b o u t 
I p e r c en t , w h e n the w a v e s c o v e r e d t he rear 6 7 pe r c en t , o f bo th su r faces and 
10 pe r c e n t , w h e n t h e y c o v e r e d t h e rear 9 2 pe r c e n t . 

2 . A s ing l e w a v e 3 i n c h e s w i d e b y 0 . 0 2 0 inch h i g h at the 1 0 . 5 per c en t , c h o r d 
pos i t i on o n t he u p p e r su r face w a s jus t h igh e n o u g h t o c a u s e t ransi t ion to o c c u r 
at t h e w a v e . T h e resu l tan t d r a g i n c r e a s e w a s 6 pe r c e n t . 

3 . R i b s t i t ch ing c o r r e s p o n d i n g t o a rib s p a c i n g of 6 i n c h e s increased t he d r ag 
7 per c e n t . ; t he d r a g i n c r e m e n t w a s p ropor t iona l t o t he n u m b e r of r ibs for larger 
rib s p a c i n g s . A b o u t one- th i rd o f t h e i n c r e a s e w a s d u e t o t h e p r e m a t u r e o c c u r r e n c e 
of t ransi t ion at t he f o r w a r d e n d s of t he s t i t ch ing . 

In all t h e a b o v e c a s e s t he lift coeff icient is . 1 5 and t h e R e y n o l d s N u m b e r 
ro .3 X 10°, 
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Effect of Engine NaceJIcH and Undercarriage on the Characteristics of a Thick 
Mono-plane Wing. (V. Gorsky, Trans. C . A . H . I . N o . 259. Available as 
Air Ministry Translation No . 529.) (71/16 U . S . S . R . ) 

The exp>eriments were carried out on a model wing of 1.5 m. span and .2 m . 
chord, double convex profile, with a maximum thickness ratio of 20 per cent. 
Nine different types of engine nacelles were used, the number on the wing varying 
from 6 to 12. Four separate types of undercarriages were tested. The wind 
speed varied between 10 and 50 m . / s e c . On account of the relatively small value 
of the Reynolds number, extrapolation to full scale is uncertain. It is, however, 
considered that the relative values obtained give some guide to the designer. 

The following are some of the principal conclusions. 
1. The engine nacelle disturbs the distribution of the circulation on the wing 

and is equivalent to an induced resistance which may be several times 
greater than the head resistance of the nacelle tested separately. 

2. Maximum induced resistance is caused by engine installations above the 
wing or by nacelle situated near the leading edge especially if the size of 
the nacelle is relatively great compared with the thickness of the wing. 
The best position appears to correspond to the axis of the nacelle being 
slightly below the wing chord. 
The detrimental effect generally increases as the distance between the 
nacelles becomes less. 
The interference effects of the undercarriage are very small. 
The experiments show the importance of cowling the radiators. 

3-

Wind Tunnel Investigations of Aeroplane Spin, Taking into Account the Radius 
of the Trajectorij. (A. Jouravchenko and E. Verjanskaia, Trans. C . A . H . I . 
No . 260.) (71/17 U . S . S . R . ) 

It is very difficult to mount a spinning model on a balance except for the case 
r = o (radius of trajectory zero) . This entails certain corrections which must be 
applied for the general case rzj:o. The authors determine these corrections theoreti­
cally and show that they are only of importance in the case of the centrifugal forces 
and rolling moments. B y arranging so that the ellipsoid of inertia of the model 
becomes a sphere, the centrifugal moments disappear when r = o and the correction 
for the general case becomes very simple. 

The procedure adopted by the author is so simple that the mathematical analysis 
can be carried out simultaneously with the experiment. 

Effective Loads on Undercarriage. (S. N. Chichkine, Trans. C . A . H . I . N o . 269, 
1936.) (71/18 U . S . S . R . ) ' 

The loads on various parts of the undercarriages of two aircraft of 2 ton weight 
were measured b y means of extensometers during landing and take off. Records 
of time/stress showed that the impact (shock) load during a normal landing may 
exceed the static load of 3.25 times. 

The results are utilised for a proposed revision of load factors of landing gears. 

Alighting of Flying Boats on a Heavy Sea and in the Dark. ( W . Parker, Flugs-
port. Vol. 26, 1934, pp. 51-54 and 73. ) (71/19 Germany.) 

The author favours the provision of drag ropes about four times the length of 
the machine. Warning of the approach of the water surface is thus given to the 
pilot under conditions of bad visibility and the drag of the rope in the water 
materially reduces the landing run. It is very important that the rope should be 
attached near the C.P. of the aircraft so as to introduce no considerable pitching 
movement. Some rubber damping b y means of an elastic attachment must also 
be provided to reduce the shock of impact of the rope with the waves at the instant 
of contact. A s every seaplane must already carry a sea anchor, the extra weight 
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d u e t o t he d r ag r o p e fo r a l igh t ing can b e k e p t small . A f t e r d i s c u s s i n g va r ious 
m e t h o d s o f t o w i n g s e a p l a n e s , t h e au tho r r e fe r s e s p e c i a l l y t o t h e l and ing sail o f 
H e i n . T h i s c o n s i s t s of a sail t o w e d b e h i n d t h e sh ip and k e p t flat b y m e a n s of 
t r a n s v e r s e la ths . T u b u l a r c o m p a r t m e n t s are fitted o n t h e unde r s ide t h r o u g h 
w h i c h the w a t e r flows as t he sail is d r a g g e d a l o n g and this a s s i s t s in s t e a d y i n g 
the sail. Lateral floats p r o d u c e t he n e c e s s a r y b u o y a n c y . T h e sail is d r a g g e d 
aga ins t t h e w i n d and t h e .seaplane runs o n t o t h e sail at a h igh s p e e d and after 
c o m i n g t o r e s t can b e t o w e d e v e n in a r o u g h s ea . C o m m u n i c a t i o n b e t w e e n sh ip 
and p l ane is s implif ied and e v e n small repa i rs c a n b e carr ied o u t . T h e sur face of 
t he sail p r o t e c t s t he aircraft f r o m s p r a y and b y flooding the sail ( i . e . , r educ ing 
b u o y a n c y of floats o r r e d u c i n g d r a g s p e e d ) t h e s e a p l a n e pa r t s c o m p a n y wi th t he 
sail if a n e w take-off is c o n t e m p l a t e d . 

Abstractor's Note.—A land ing sail in t he rol led up c o n d i t i o n is s h o w n in 
E n g i n e e r i n g , V o l . 1 4 4 ( 1 9 3 7 ) , p . 1 0 0 , w h i l s t s o m e d e s c r i p t i v e m a t t e r is con ta ined 
in an article ent i t led " T h e S e a p l a n e Ca tapu l t S h i p ' O s t m a r k ' " o n p p . 1 0 9 - 1 1 0 
o f t h e s a m e journal . 

Tank Tests to Determine the Effects of t h e Chine Flare of a Flying Boat Hull. 
(J. W . Bell and R . E . O l s o n , N . A . C . A . Techn ica l N o t e s N o . 7 2 5 , A u g u s t , 
1 9 3 9 - ) ( 7 1 / 2 0 U . S . A . ) 

T w e n t y - t w o m o d e l s o f flying-boat hul ls w e r e t e s t e d in t h e N . A . C . A . tank fo r 
t h e p u r p o s e of d e t e r m i n i n g the e f f ec t s o n w a t e r r e s i s t ance and s p r a y of 13 varia­
t ions in t h e t r a n s v e r s e s e c t i o n of t h e b o t t o m of t he f o r e b o d y and of t h r ee va r ia t ions 
in t he f o r m of t he a f t e r b o d y . T h e f o r e b o d i e s w e r e of t he s a m e overal l d i m e n s i o n s 
and differed in t he t y p e and a m o u n t o f c h i n e flare. T h e a f t e rbod ie s included o n e 
wi th a p o i n t e d plan f o r m and s t ra igh t b u t t o c k s , o n e wi th a s e c o n d s t e p and s t ra ight 
b u t t o c k s , and o n e wi th a s e c o n d s t e p and c o n c a v e b u t t o c k s . T h e dep th of t he 
s t e p at t h e kee l w a s t h e s a m e in all m o d e l s . C o n c l u s i o n s : — 

1. T h e h e i g h t o f t he s p r a y o r ig ina t i ng w h e r e t h e c h i n e of t he m o d e l w a s 
a b o v e t he w a t e r level w a s r e d u c e d b y t h e c h i n e flare. 

2 . T h e h e i g h t o f t he s p r a y o r i g i n a t i n g at t h e s i de of t h e p o r t i o n of t he ch ine 
that w a s b e l o w the w a t e r level w a s n o t r e d u c e d b y the c h i n e flare. In 
s o m e c a s e s , t h e h e i g h t o f th i s s p r a y w a s inc reased b y c h i n e flare. 

3 . T h e r e s i s t ance at b e s t t r im at t h e h u m p and at h igh s p e e d s w a s o n l y 
s l i g h t l y affected b y c h i n e flare. 

4 . T h e r e s i s t ance at b e s t t r im at i n t e r m e d i a t e p lan ing s p e e d s w a s r educed 
b y ch ine flare. 

5. In t h e f r ee - to - t r im t e s t s , t he t r im and the r e s i s t ance at t he h u m p w e r e 
increased b y c h i n e flare. 

Present Position and Future Prospect of Transoceanic A v i a t i o n . ( F . V . B u d d e n -
b r o c k , W . R . H . , V o l . 2 0 , N o . 1 8 , 1 5 / 9 / 3 9 , p p . 2 8 3 - 2 8 9 . ) ( 71 /21 G e r m a n y . ) 

T r a n s o c e a n i c av ia t ion has b e e n o n trial o v e r t h r e e m a j o r o c e a n r o u t e s : t he 
S o u t h A t l an t i c , t h e Pacif ic and las t ly t h e N o r t h A t l a n t i c . O f t h e s e t he first 
p r e s e n t s t h e sma l l e s t m e t e o r o l o g i c a l difficulties and a r egu la r pos ta l s e r v i c e h a s 
b e e n in o p e r a t i o n o v e r this r o u t e for severa l y e a r s b y G e r m a n and F r e n c h m a c h i n e s . 
T h e la tes t G e r m a n s e a p l a n e s o n th i s r o u t e a v e r a g e 2 8 0 K m . / n o v e r t h e 3 , 0 0 0 K m . 
Ba thurs t -Na ta l , t h e total t i m e for t h e p o s t t o reach R i o f r o m F r a n k f u r t - M a i n 
b e i n g g e n e r a l l y l e s s t han 2^ d a y s . B e t w e e n F e b r u a r y , 1 9 3 4 , and the s p r i n g of 1 9 3 9 
t h e r e h a v e o n l y b e e n s e v e n c a s e s o f de l ay , a m o u n t i n g t o 1-2 d a y s , t he m a j o r i t y of 
t he c a u s e s b e i n g c o n n e c t e d wi th t h e f e e d e r l ines and n o t t h e ma in o c e a n c r o s s i n g . 
A fair a m o u n t o f e x p e r i e n c e h a s a l s o b e e n g a i n e d o n t h e Pacif ic r o u t e , w h i c h is 
o p e r a t e d b y A m e r i c a n F l y i n g B o a t s . T h e r egu la r i ty o f this s e r v i c e , h o w e v e r , 
l e a v e s m u c h t o b e d e s i r e d . T h e N o r t h A t l a n t i c r o u t e is b y far t h e m o s t difficult 
and in sp i t e o f p r o p a g a n d a is n o t y e t r ipe fo r a regula r p a s s e n g e r s e r v i c e t h r o u g h -
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ou t t he y e a r . T h e au thor c o n s i d e r s it a g r e a t m i s t a k e t o o p e r a t e such a p a s s e n g e r 
s e r v i c e w i t h o u t p r e v i o u s e x p e r i e n c e of postal traffic. A c c o r d i n g t o h i m the N o r t h 
At l an t i c s e r v i c e r equ i r e s flying s p e e d s of t h e o r d e r o f 5 8 0 K m / h in o r d e r t o m a k e 
it a t t rac t ive . S u c h a s p e e d w o u l d r ende r a n i g h t c r o s s i n g p o s s i b l e . I t is p r o b a b l e 
that m e d i u m - s i z e d flying b o a t s ( 1 5 - 5 0 p a s s e n g e r s ) will ho ld t he field for o c e a n i c 
c r o s s i n g s for s o m e t i m e ( m a i n l y b e c a u s e e x p e n s i v e l and ing g r o u n d s a re n o t 
r e q u i r e d ) . It is un l ike ly that t he h u g e flying b o a t p r o j e c t s d i s c u s s e d la te ly in 
the p r e s s and c a r r y i n g 1 0 0 and m o r e p a s s e n g e r s will mate r ia l i se e x c e p t in t he v e r y 
d is tant fu ture . 

The Effect of Fixed Wing Slots on the Stall Characteristics of a Modern Bi-Motor 
Aeroplane. ( C . L . J o h n s o n and R . L . T h o r e n , J. A e r o n . Sc i . , V o l . 6, 
N o . I I , S e p t e m b e r , 1 9 3 9 , p p . 4 3 7 - 4 4 5 . ) ( 7 1 / 2 2 U . S . A . ) 

A m a j o r d e s i g n p r o b l e m of m o d e r n aircraft is t o c o m b i n e h igh p e r f o r m a n c e wi th 
g o o d flying qual i t ies . B l ind flying e spec i a l l y calls for l o w s p e e d manoeuvrab i l i t y 
and s tabi l i ty t o g e t h e r w i th f a v o u r a b l e stall charac te r i s t i c s . 

F l i g h t t e s t s o n t h e L o c k h e e d 1 4 t r anspo r t aircraft s h o w e d that t h e stall w a s 
p r e c e d e d wi th insufficient w a r n i n g for t h e pi lo t and w a s c o m b i n e d w i th a h igh 
rate of roll, par t icular ly in t h e c a s e of a p o w e r stall. T h i s t r o u b l e w a s o v e r c o m e 
b y i nco rpo ra t i ng fixed w i n g s l o t s c o v e r i n g l e s s than 10 per c en t , o f t he w i n g area 
o v e r J of t h e w i n g span near t ip . T h e au tho r d e s c r i b e s quan t i t a t ive m e a s u r e m e n t s 
of t he stall, u s i n g special e q u i p m e n t such as left and r igh t hand ai leron def lec t ion 
ind ica tors , as well as e l e v a t o r and rudder a n g l e ind ica tors (all t h e s e o p e r a t e d o n 
t h e D . C . S e l s y n s y s t e m ) . 

T h e a n g l e of a t tack w a s m e a s u r e d w i th a special i n s t r u m e n t c o n s i s t i n g of a 
small l o w a s p e c t ra t io aerofoi l w i th a p r e s s u r e orif ice near t h e l ead ing e d g e . W h e n 
su i t ab ly d i m e n s i o n e d , t h e p r e s s u r e r e c o r d e d b y th is i n s t r u m e n t is a func t ion of t h e 
a n g l e o f a t tack o n l y ( i n d e p e n d e n t o f air s p e e d ) . 

T h e stal l ing of t he air flow o n t h e w i n g w a s r e c o r d e d o n a c ine c a m e r a ( w o o l 
t u f t s ) . 

I t is s t a t ed that a l t h o u g h the d r a g o f t he w i n g s e c t i o n b e h i n d t h e s lo t is p r o b a b l y 
d o u b l e d , t h e p e r c e n t a g e of th is w i n g a rea t o t he total is s o small that t h e ne t effect 
o f fitting t h e s e s lo t s o n s p e e d and c l i m b is n e g l i g i b l e . 

An Analysis of the Problem of Ice on Aircraft. ( W . C. G e e r , J. A e r o n . Sc i . , 
V o l . 6 , N o . I I , S e p t . , 1 9 3 9 , p p . 4 5 1 - 4 5 9 - ) ( 7 1 / 2 3 U . S . A . ) 

A f t e r br ief ly d i s c u s s i n g m e t e o r o l o g i c a l c o n d i t i o n s r e s p o n s i b l e fo r i ce f o r m a t i o n 
o n aircraft, t he au tho r d e s c r i b e s t he principal m e t h o d s w h i c h h a v e b e e n s u g g e s t e d 
or tr ied for o v e r c o m i n g th is d a n g e r , c l a s s i fy ing t h e m a c c o r d i n g t o t h e particular 
part o f t h e aircraft t o b e p r o t e c t e d , i . e . : — 

1. W i n d s h i e l d s and w i n d o w s . 
2 . P r o p e l l e r s . 
3 . W i n g s , s t ru ts and o t h e r a e r o d y n a m i c a l l y s h a p e d su r faces . 
4 . A i l e r o n s and con t ro l su r f aces . 
5. P i t o t s ta t ic . 
6 . R a d i o pa r t s . 
7 . C a r b u r e t t o r . 
8 . N o s e , p o n t o o n s and f u s e l a g e . 
9 . A i r s c o o p s and e d g e s of o t h e r o p e n channe l s . 

1 0 . L a n d i n g and r u n n i n g l igh t s . 
11 . P r o j e c t i o n s o n w i n g su r f ace . 

A l t h o u g h n o n e of t he s c h e m e s (chemica l , mechanica l o r t he rma l ) m a y c la im a n y 
finality it is a fact that t he ice hazard has b e e n r e d u c e d d u r i n g r ecen t y e a r s . T h e 
u l t imate goa l of s a f e t y under all ice c o n d i t i o n s is h o w e v e r still far off. 

A useful b i b l i o g r a p h y of 71 i t e m s c o n c l u d e s this i n t e r e s t i ng pape r . 
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Boiler and Turbine in One. ( P o w e r , S e p t e m b e r , 1 9 3 9 , p . 6 5 . M e t r o p o l i t a n -
V i c k e r s T e c h . N e w s Bull . , N o . 6 7 6 , 1 5 / 9 / 3 9 , p . 5 . ) ( 7 1 / 2 4 Grea t Bri tain.) 

T h i s article brief ly d e s c r i b e s t he H u e t t n e r ro t a t i ve bo i le r - tu rb ine , wh ich c o m b i n e s 
a s t e a m g e n e r a t o r air hea te r and fan, s t e a m tu rb ine and a c o n d e n s e r in o n e unit. 
G r e a t l y r e d u c e d w e i g h t and s p a c e r e q u i r e m e n t is c l a imed , the re b e i n g vi r tual ly n o 
auxi l iary m a c h i n e r y . T h e s t e a m path and t h e c o u r s e of t he c o n d e n s i n g w a t e r and 
air s u p p l y t o t he b u r n e r s in t h e furnace are d e s c r i b e d and indicated b y m e a n s of a 
d i a g r a m for a 1 0 0 k w . unit . It is e s t i m a t e d that t h e total w e i g h t of a 5 0 0 h . p . 
unit is 2 . 5 l b . / h . p . and for a 2 , 0 0 0 h . p . unit a b o u t 1.7 l b . / h . p . S p a c e requ i re ­
m e n t s a re said t o b e c o m p a r a b l e wi th t h o s e of an e lec t r ic m o t o r o f the s a m e ou tpu t : 

I l lustrated wi th o n e d i a g r a m . 

Constant Pressure Blowers. ( E . S o r e n s e n , Z . V . D . I . , 1 2 / 8 / 3 9 , PP- 9 2 5 - 9 3 1 -
M e t r o p o l i t a n - V i c k e r s T e c h . N e w s Bull . , N o . 6 7 3 , 2 5 / 8 / 3 9 , p . 9 . ) ( 7 1 / 2 5 
G e r m a n y . ) 

T h e au thor first c o n s i d e r s the genera l and physical b a s e s of axial and radial 
b l o w e r s , and t h e a d o p t i o n of t h e c o n s t a n t p r e s s u r e pr inc ip le in t h e so-ca l led Sch ich t 
b l o w e r . H e t h e n dea ls w i th t he ma thema t i ca l b a s e s o f the c o n s t a n t p re s su re 
b l o w e r , t h e i m p o r t a n c e of t h e diffuser o f t h e c o n s t a n t p r e s s u r e b l o w e r , and the 
d e s i g n of t he latter. In c o n c l u s i o n h e g i v e s a n u m b e r of e x a m p l e s of actual 
c o n s t a n t p r e s s u r e b l o w e r s , t o g e t h e r w i th t h e resu l t s of t e s t s , and re fers t o the 
appl ica t ion of t h e c o n s t a n t p r e s s u r e pr inc ip le t o p u m p d e s i g n . 

I l lustrated wi th f o u r t e e n d i a g r a m s and t w o p h o t o g r a p h s . 

Blowers; Their Types and Dimensions. (O . Schmidt, Archiv. fur Warmewirt-
schaft, August, 1939, pp. 213-7. Metropolitan-Vickers Tech. News Bull., 
25/8/39, P- 9-) (71/26 Germany.) 

The author first discusses the advantages and disadvantages of axial blowers, 
following which he considers radial blowers (blading, arrangement, shape of 
impeller, losses, dimensions and method of suction). 

Illustrated with twelve diagrams. 

Attributes of the Buchi Exhaust Turbo-Charging System. (Oil Engine, Sept., 
1939, pp. 157-8. Metropolitan-Vickers Technical News Bulletin, N o . 677, 
22/9/39, P- 9-) {7^/^7 Great Britain.) 

In the Buchi system of supercharging for Diesel engines use is made of the 
exhaust gas energy, in a turbine driver blower to obtain a supply of pre-compressed 
air; 30 to 40 per cent, of the compressed air is used for scavenging. The air 
pressure at the end of the exhaust process during scavenging must be low since 
the flow is dependent on the difl^erence in pressure between the inlet and exhaust 
manifolds. T o achieve this, the method of working, which is described, creates 
abnormally large and suitably timed exhaust pressure fluctuations before the 
turbine. 

Illustrated with two photographs and one diagram. 

Gom,pression-Ignition Engine Performance with Undoped and Doped Fuel Oils and 
Alcohol Mixtures. (C. S. Moore and H. H. Foster, N . A . C . A . Tech. Note , 
N o . 707, Aug . , 1939.) (71/28 U . S . A . ) 

1. Fuel oils of high cetane number gave no more power than fuel oils of low 
cetane number but had less ignition lag, lower rates of pressure rise, and smoother 
engine operation over a complete load range at 2,000 r.p.m. 

2. Increased engine speeds and boost pressures resulted in smoother engine 
operation and j>ermitted the use of fuel oils of low cetane number. 
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3. Fuel dopes decreased ignition lags and rates of pressure rise and increased 
smoothness of engine operation. The addition of 4 per cent, tetranitromethane 
increased engine power b y less than 3 per cent. 

4. Fuel dopes improved neither the completeness nor the effectiveness of 
combustion. 

5. Alcohol as an auxiliary fuel, in general, decreased power as the proportion 
of alcohol increased. A n y increases in power obtained by double injection did not 
exceed 4 per cent, and were obtained at the expense of increased fuel consumption. 
Alcohol increased the ignition lag, the rate of pressure rise, and the roughness 
of operation. 

Design of N.A.G.A. Cowlings for Radial Air-Cooled Engines. (G. W . Shickle, 
N . A . C . A . Rept. No . 662, 1939.) (71/29 U . S . A . ) ' 

The design of a cowling may be divided into two parts: ( i ) The N o s e Section, 
and (2) the Exit Slot. The functions of these parts are distinct, the function of 
the nose being to allow the cooling air to enter and provide a smooth separation 
between the internal and the external flow. The amount of air flowing over the 
engine is controlled b y the Exit Slot. The flow inside the cowling is profoundly 
affected by baffle plates, which thus form an important feature of good cowling 
design. The general direction of the air flow at the entrance to the cowling is 
radial, i.e., it approximates to that round a blunt nosed body. The percentage 
of air entering is small and the velocity at entry is low. The function of the nose 
of the cowl is to turn this low velocity air stream through 90°, i.e., to render it 
parallel to the main air stream, the space available being the distance between the 
rocker boxes of the engine and the trailing edge of the propeller, ft has been 
found possible to cover normal requirements with only one shape of nose, a second 
shape being reserved for flying si>eeds above 350 m.p.h. 

The performance of the cowl is much more sensitive to exit slot design than to 
entry and the author devotes considerable space to the determination of optimum 
size and position of this slot. The paper concludes with an estimation of the drag 
associated with the passage of the cowling air and of the drag increase caused by 
the addition of an N . A . C . A . cowl to the nose of a stream-lined fuselage. In the 
case of a single engined fighter, with a top speed of 300 m.p.h. and a climbing 
speed of 150 m.p.h. fitted with an engine of 16.5 sq. ft. frontal area developing 
1,000 h.p. at take off, the extra cooling drag due to the passage of the air amounts 
to only 20 h.p. both for level and climbing flight. 

The total increase in drag over a streamlined shape (without internal air flow) 
corresponds however to over 120 h.p. at 300 m.p.h. 

On the Sodium Line Reversal Method of Determining the Temperature in a 
Gasoline Engine. (U. Yosida, Aer. Res . Inst., Tokio Report, N o . 177, 
June, 1939.) (71/30 Japan.) . 

The sodium line reversal method of determining the temperature of a flame was 
applied to engine combustion. A special cylinder, with two quartz windows, 
was constructed, the light beam passing through combustion space. 

A tungsten pointolite, a tungsten lamp, and a carbon arc lamp were used as the 
light source, a small quantity of sodium ethylate being added to the fuel. 

The D-line intensity of the engine flame was measured b y a photoelectric cell. 
The spectrum in the visible region of the engine flame consisted of C .H . 4 ,300 

A°, C .C. Swan bands, and the continuous bands. The spectra obtained at various 
crank angle, showed that the temperature in the cylinder is not uniform. 

The maximum temperature at various air fuel ratios was measured with the 
engine running at 800 r.p.m. Although the correct air fuel ratio in the fuel under 
test was 13.8, the temperature was always maximum at 11.5, which is higher than 
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that o b t a i n e d b y H e r s l e y and P a n t o n ^ and a g r e e s nea r ly wi th the calculated va lue , 
t a k i n g in to a c c o u n t d i s soc i a t ion and hea t l o s s . 

Aviation Fuels and E n g i n e s . ( F . R . B a n k s , J . S . A . E . , V o l . 4 5 , N o . 3 , S e p t e m b e r , 
1 9 3 9 , p p . 3 8 9 - 4 0 6 . ) ( 7 1 / 3 1 G r e a t Br i ta in . ) 

PRINCIPAL CONCLUSIONS. 
1. At the moment, the standard fuel for high powered British aero engines 

contains not more than 4 cc. of T . E . L . per gallon and has a rating of 87 octane 
b y the C . F . R . modified Motor method. 

2. Fuel of higher rating is under development. Satisfactory rating of such 
fuels can only be carried out in full scale cylinders. 

3. British engines are considered by the author to be generally in a better 
position to utilise " temperature sensitive fuels " than American engines. This is 
attributed by the author to reduced swirl of the 4 valve British design. 

4 . Direct fuel injection into the cylinder as practised in some German engines 
is considered a most promising development both for power and economy. 

5. Exhaust valves of the standard (poppet) type can now be designed which, 
together with their seats, stand up satisfactorily to all requirements and the sleeve 
valve is not considered to possess the outstanding advantage claimed for it. 
" Stellite " is now being replaced b y a new nickel chrome alloy " Brightray " for 
treating valve heads and seats. 

6. The Sinterkorund sparking plug developed by Siemens (sintered A i oxide 
insulator) represents marked advantages over other types of plugs in high duty 
engines using leaded fuels. These plugs are fitted with very thin earth wires 
which reduces servicing costs. 

7. Compression ignition engines have no chance of general adoption until the 
ratio of take-oflF to cruising power c,an be very considerably improved. 

Coal Suspension in Light Oils as an Engine Fuel. (F. W . Godwin, Sci. A m . , 
Vol . 161, N o . 3, Sept., 1939, p . 159.) (71/32 U . S . A . ) 

The coal is ground to 300 or 500 mesh, chemically stabilised and suspended in 
either petrol or light fuel oil. It is stated that the fuel behaves satisfactorily in a 
standard motor car engine, provided the latter is first warmed up on normal petrol. 

The coal suspensions have also been used satisfactorily in many types of com­
mercial or domestic burners for heating. 

The new process promises a field of application for the tremendous amounts of 
" fines " which are a waste product at the mines. 

Boundary Friction in Bearings at Low Loads. (L. M . Tichvinsky, E. G. Fischer, 
J. App. Mech. , Vol. 6, N o . 3, Sept., 1939, pp. 109-113.) (71/33 U . S . A . ) 

The paper describes bearing tests performed in the region of semifluid or 
boundary lubrication. Bearings 2J in. in diameter mounted in a rigid housing 
were loaded lightly and their performance studied in an attempt to correlate it 
with various physical properties of the bearing and journal materials. In this 
connection special consideration was given to journal surface finish and its 
measurement. 

Within the inherent limits of the experiment it was shown that various journal 
materials, similarly machined and ground, perform difi'erently in a babbitt shell. 
A higher value of the coefficient of friction was associated with a relatively rougher 
journal finish having grinding scratches of the order of TOO micro inches. Such 
finish in turn was associated with soft journal materials (180 Brinell). 

The boundary oil film, formed between several grades of bearing materials and 
a chromium-plated journal, oflfered difl'erent frictional resistance to motion. In 

1 Hersley and Panton, Engineering, Vol. 137 (1935), p. 623. 
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the combinations of different bearing materials and the same chromium-plated 
journal, babbitt proved to be superior to bronze or silver. 

The Thick-Film Lubrication of Full Journal Bearings of Finite Width. (M. 
Muskat, F. Morgan, J. App. Mech. , Vol . 6, N o . 3, September, 1939, pp. 
117-121.) (71/34 U.S.A.) 

A discussion is given of the results of analytical and experimental studies of the 
thick-film lubrication of full journal bearings of finite width. The Reynolds 
differential equation has been solved by a successive approximation method for 
(a) flooded full journal bearings, (b) full journal bearings with central circum­
ferential grooves, and (c) full journal bearings provided with point sources of 
lubricant. Calculations were made on the variation of the journal eccentricity, 
load-carrying capacity, and friction coefficients with the Sommerfield dimensionless 
variable for the three cases and for different bearing widths. Direct experimental 
tests.are described which confirmed the theoretical predictions for bearings fed 
with lubricant at point sources. 

Ignition Lag in Compression Ignition Engines. {S. G. Bauer, Engineering, Vol. 
148, No . 3846, 29/9/39, pp. 368-369.) (71/35 Great Britain.) 

The engine experiments of the author are arranged so that firing always starts 
(i.e., ignition lag terminates) at T . D . C . H e then attempts to connect the experi­
mental delay period between beginning of injection and appearance of flame 
(measured stroboscopically, utilising a window in the cylinder) with the pressure 
and temperature existing at T . D . C . The function proposed is of the type 

T\ogp = f{t) 
where r = absolute temperature at T . D . C . 

/> = absolute pressure at T . D . C . 
i = ignition lag in milliseconds. 

Whils t there may be some justification for an equation of this type for delay 
experiments in a vessel in which both p and T remain practically constant during 
the delay period, in the engine both these factors vary and it is not at all clear why 
the end or T . D . C . values only should be decisive. 

In the author's own words in another part of the paper: " Considering the very 
involved nature of such measurements, luck must have been favourable to obtain 
such close agreement." 

An Accelerated Oxidation Test for Oils. ( W . Francis and K. R. Garrett. J. Inst. 
Petrol, Vol. 25, N o . 190, August, 1939, pp. 501-5.) (71/36 Great Britain.) 

The various modifications of the Michie (air bubbling) sludging test that are in 
use for measuring the oxidizability of an oil are difficult and laborious methods. 
A new method for determining the oxidizability of oil is described, using a solution 
of alkaline potassium permanganate under standard conditions as oxidizing agent. 
The whole determination can be carried out in a few hours with a simple apparatus 
and the results obtained on a number of different types of oil appear to be capable 
of correlation with the behaviour of these oils in practice. Not only can the 
oxidizability of new oils be determined but the state of oxidation of an old oil can 
readily be ascertained b y the new method. The experimental conditions can be 
modified to increase or decrease the severity of oxidation so as to discriminate 
more readily between oils of similar oxidizability at either end of the scale. 

A New Laboratory Method for Rating Aviation Fuels. (R. Stansfield and H. B. 
Taylor, J. Inst. Petrol, Vol. 25, N o . 190, August, 1939, pp. 566-572.) 
(71/37 Great Britain.) 

A s is well known, the bouncing pin on the C . F . R . engine will not record true 
knock if the rate of pressure rise of the preliminary (normal) combustion is greater 
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than that of the subsequent knock. T h e author proposes as a true measure of the 
knock the amplitude of the first detonation wave on the dp/dt record as obtained 
with a cathode ray oscillograph. 

Experience has shown that the absolute magnitude of this first detonation wave 
is very sensitive to engine conditions and varies even if such major factors as 
compression ratio, mixture strength and temperature and r.p.m. are kept constant. 
For this reason the pressure amplitude is compared with that obtained with a 
standard reference fuel under identical running conditions, the term " Knock 
^ . ,, , . . , , , , , r 1 , amplitude with test fuel. 
Ratio bemg mtroduced b y the author tor the value —^.—; —. ; :—?—^ 

amplitude with ret. fuel. 
The octane number corresponding to this knock ratio can be obtained sub­

sequently by matching. The comparison is carried out first for mixture strength 
giving maximum knock (as measured by height of detonator wave) and then for 
richer mixtures. The results show that whilst most fuels appreciate in terms of 
the reference fuels (C. and F. mixture) some depreciate, and difference between 
various fuels tend to become more pronounced. For this reason the authors recom­
mend that the specification for knock testing of an aviation fuel should cover two 
ratings corresponding to vi'eak and strong mixtures respectively. Satisfactory 
agreement with full scale rating is claimed for the new method. 
Experimental Study of Deformation and of Effective Width in Aseially Loaded 

Sheet-Stringer Panels. ( W . Ramberg, A . E. McPherson and S. Levy , 
N . A . C . A . Tech. Note No . 684, Feb. , 1939.) (71/38 U . S . A . ) 

The deformation of two sheet-stringer panels subjected to end compression under 
carefully controlled end conditions was measured at a number of points and at a 
number of loads, most of which were above the load at which the sheet had begun 
to buckle. A technique was developed for attaching Tuckerman optical strain 
gauges to the sheet without disturbing the strain distribution in the sheet by the 
method of attachment. The twisting and the bending of the stringers were 
measured by means of pointers attached to the stringers. 

A detailed comparison was made between the measured deformation of the 
buckled sheet and the deformation calculated from approximate theories for the 
deformation in a rectangular sheet with freely supported edges buckling under 
end compression advanced by Timoshenko, Frankland, and Marguerre. 

It appears that the various theories advanced so far do not fit the observations 
consistently. Thus Marguerre predicts both sheet load and effective width very 
accurately, but is hopelessly out in his estimate of transverse strain distribution. 

The analysis of measured stringer deformation was carried out by Southwell's 
method (deformation plotted against deformation overload). It was concluded 
that the stringer failure in the tests was due to instability under continued twisting 
and bending. 

Effect of Service^ Stresses on Im,pact Resistance, X-Bay Diffraction Patterns, and 
Microstructure of 25 S Aluminium Alloy. (J. A . Kies and G. W . Quick, 
N . A . C . A . Report N o . 659, 1939.) (71/39 U . S . A . ) 

A great number of tests were made to determine the effect of service stresses 
on the impact resistance, the X-ray diffraction patterns, and the microstructure 
of 25 S aluminium alloy. Many of the specimens were taken from actual propeller 
blades and others were cut from | f inch rod furnished by the Aluminium Com­
pany of America. 

The average impact resistances were found to be unchanged even after 288,000 
cycles in a o — to 33,400-pound-per-square-inch range that exceeded the fatigue 
limit and the original proof stress of the material. The X-ray diffraction patterns 
were unchanged as regards any indication of structural change resulting from the 
fatigue stressing of the alloy. T w o structural conditions known as slip-plane 
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prec ip i ta t ion and v e i n i n g w e r e o b s e r v e d . T h e s e r v i c e s t r e s s e s w e r e n o t r e s p o n s i b l e 
for t he s l ip-plane prec ip i ta t ion and the e n d u r a n c e l imit w a s r e d u c e d b y it. V e i n i n g 
could b e m a d e t o d i sappear and r eappea r b y a l ternate so lu t ion hea t t r e a t m e n t and 
a g e ha rden ing . 

Stability of Bectanyuhir Plates with Longitudinal or Transverse Stiffeners Under 
Uniform Compression. ( R . B a r b r e , I n g . A r c h i v . , V o l . 8 , N o . 2 , 1 9 3 7 . 
N . A . C . A . T e c h . M e m o . , N o . 9 0 4 , A u g . , 1 9 3 9 . ) ( 7 1 / 4 0 G e r m a n y . ) 

T h e p rope r appl icat ion of s t i f feners , i . e . , s t i f fening r ibs fixed t o a plate , leads t o 
an inc rease of t he b u c k l i n g s t r eng th of r ec tangu la r p la tes . In ca lcula t ing st i ffened 
p la tes , w e h a v e t o d i s t ingu ish b e t w e e n : — 

1. P l a t e s w i th l a rge s p a c i n g of t h e s t i f feners in w h i c h t he b e n d i n g s t i f fness 
of t he p la te and r ibs appear s epa ra t e ly in t he ca lcula t ion , and 

2 . P l a t e s wi th small st iffener s p a c i n g s for w h i c h t he b e n d i n g s t i f fness o f p la te 
and s t i f feners in t he d i rec t ion of t h e s t i f feners can b e c o m b i n e d t o a n e w 
b e n d i n g s t i f fness , p r o v i d e d the s t i f feners all h a v e t h e s a m e c r o s s s e c t i o n . 
In genera l , w e are a l l o w e d t o t reat such p la te s as o r t h o t r o p i c p la tes . 

In t he p r e s e n t paper , t h e c o m p l e t e b u c k l i n g c o n d i t i o n s of s t i ffened p la tes are 
d e v e l o p e d for un i fo rm c o m p r e s s i o n p la te s w i th o n e o r t w o longi tudinal o r t rans­
v e r s e s t i ffeners at a n y p o i n t b e i n g c o n s i d e r e d . (S t i f feners in t he d i rec t ion of 
normal load ing are cal led longi tudinal , t r a n s v e r s e s t i f feners b e i n g perpendicu la r 
to t he l o a d i n g . ) 

F o r t h e special c a s e w i t h a n y n u m b e r o f longi tudinal s t i f feners w i th equal 
d i m e n s i o n s and wi th equal s p a c i n g s , L o k s h i n h a s calcula ted t h e b u c k l i n g cond i ­
t ions . A s s h o w n b y the au thor of t he p r e s e n t paper , t h e s e c o n d i t i o n s are n o t 
c o m p l e t e . 

Metallic Coatings and Their Corrosion Resistance {Part I). ( S . G . C l a r k e , M e t a l 
I n d u s t r y , 2 8 / 7 / 3 9 , p p . 8 7 - 9 0 . M e t r o p o l i t a n - V i c k e r s Techn ica l N e w s 
Bul le t in , N o . 6 7 2 , 1 8 / 8 / 3 9 , p . 5 . ) (7,1/41 G r e a t Bri ta in . ) 

T h e au thor dea ls w i th t he r e s i s t ance of nickel and c h r o m i u m c o a t i n g s t o o u t d o o r 
e x p o s u r e . S i n c e t he v a l u e of a c o a t i n g d e p e n d s p r imar i ly o n its r e m a i n i n g intact , 
the au thor m a d e i n v e s t i g a t i o n s i n to t h e l eng th of t i m e requi red for a cer ta in a m o u n t 
of c o r r o s i o n t o o c c u r . H e dea ls w i th nickel w h i c h is w i d e l y u s e d as an unde rcoa t 
to c h r o m i u m b u t rare ly b y itself as a p r o t e c t i v e c o a t i n g fo r s teel for o u t d o o r 
p u r p o s e s d u e t o its p o r o s i t y and h igh rate o f c o r r o s i o n . C h r o m i u m , p r o b a b l y t h e 
m o s t res is tant of t he n o n - p r e c i o u s m e t a l s t o a t m o s p h e r i c c o r r o s i o n , is a l so d i s ­
c u s s e d . 

I l lustrated w i th four t ab le s . 

Kenametal. ( I r o n A g e , 7 / 9 / 3 9 , p- 45- M e t r o p o l i t a n - V i c k e r s T e c h . N e w s Bull . , 
N o . 6 7 7 , 2 2 / 9 / 3 9 , p . 7 . ) ( 7 1 / 4 2 G r e a t Br i ta in . ) 

T h e ar t ic le d e s c r i b e s a n e w ca rb ide tool meta l w h i c h , it is c l a imed , is capab le of 
m a c h i n i n g s t ee l s of all h a r d n e s s e s w i th practical e c o n o m y . T h e material is k n o w n 
as K e n a m e t a l and is p r o d u c e d wi th t he meta l l i c c o m p o u n d W . T i . C 2 as the essent ia l 
ingred ien t . T o o l t ips of this n e w material h a v e b e e n u s e d for c u t t i n g s t ee l s of 
2 0 0 t o 5 0 0 Brinell . A de sc r i p t i on of t h e g r i n d i n g t e c h n i q u e requi red for t h e s e 
n e w tool t ips is e x p l a i n e d . I l lustrated w i th t w o p h o t o g r a p h s . 

The Anodic Oxidation of Aluminium. (J. W . C u t h b e r t s o n , J. Ins t . M e t . , Ju ly , 
i939> PP- 3 0 3 - 3 2 5 . M e t . - V i c k e r s T e c h . N e w s Bull . , N o . 6 7 5 , 8 / 9 / 3 9 , P- 7 - ) 
( 7 1 / 4 3 Grea t Bri ta in . ) 

T h e anod ic o x i d a t i o n of a l u m i n i u m in a n u m b e r of different e l e c t r o l y t e s , u s i n g 
a . c . e l e c t r o l y s i s has b e e n i n v e s t i g a t e d w i t h t h e aid o f t h e c a t h o d e - r a y o sc i l l og raph . 
T h e effect of t he o x i d e barr ier o n t h e f o r m o f t he c u r r e n t - t i m e and c u r r e n t - v o l t a g e 
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c u r v e s has b e e n s tud ied and is s h o w n t o d e p e n d o n the c o n s t r u c t i o n of t he e l ec t ro ­
l y t e and o p e r a t i n g c o n d i t i o n s . O w i n g t o a c a p a c i t y effect , t h e cur ren t and v o l t a g e 
a re a l w a y s o u t o f p h a s e d u r i n g t he w h o l e o r a par t of each ha l f - cyc l e . T h e cur ren t -
v o l t a g e c u r v e c o n s e q u e n t l y is a c l o s e d l o o p , t h e area of w h i c h is propor t iona l t o 
t he d ie lec t r ic l o s s in t he film. T h e resu l t s o b t a i n e d s u g g e s t that , w h i l e t he 
m e c h a n i s m of a n o d i c o x i d a t i o n in c h r o m i c , su lphur ic , and o x a l i c b a t h s is similar, 
c h r o m i c acid s o l u t i o n s shou ld p r o d u c e t h e m o r e s a t i s f ac to ry films. 

I l lustrated w i th t w o d i a g r a m s , e i g h t g r a p h s and t w o t ab l e s . 

The^ Creep Properties of Soft Solders and Soft Soldered Joints. ( W . A , B a k e r , 
J. I n s t . M e t . , Ju ly , 1 9 3 9 , p p . 3 2 7 - 3 4 7 . M e t . - V i c k e r s T e c h . N e w s Bull. , 
N o . 6 7 5 , 8 / 9 / 3 9 , P- 7 - ) ( 7 1 / 4 4 G r e a t Br i ta in . ) 

Chi l l -cas t so f t s o l d e r s w e r e s u b j e c t e d t o l o n g - t i m e c r e e p t e s t s at r o o m t e m p e r a ­
ture and at 8o°C. I n t he r a n g e of t in- lead-a l loys t e s t e d , t h e e u t e c t i c w a s m o s t 
res i s tan t t o c r e e p . T h e a l l oys o f l o w e r tin c o n t e n t , t i n m a n ' s and p l u m b e r ' s 
s o l d e r s had m u c h l o w e r r e s i s t ance t o c r e e p at b o t h t e m p e r a t u r e s . An t imon ia l 
s o l d e r s wi th a n t i m o n y c o n t e n t s equal t o 6 pe r c en t , of their tin c o n t e n t s w e r e 2 t o 
4 t i m e s as res i s tan t t o c r e e p as t he c o r r e s p o n d i n g non-an t imonia l a l l o y s . S i n g l e -
lap s o f t - s o l d e r e d jo in t s o n mi ld s teel , c o p p e r , and b r a s s w e r e s u b j e c t e d t o p ro ­
l o n g e d shear s t r e s s at r o o m t e m p e r a t u r e and at 8o°C. T h e c r e e p s t r eng th of the 
jo in t w a s d e t e r m i n e d b y t h e c r e e p p r o p e r t i e s o f t he so lde r film,- t he latter b e i n g 
d e p e n d e n t o n t he so lder u s e d , and o n t h e a l l o y i n g , if a n y , w i th t h e material jo ined . 

I l lustrated wi th o n e p h o t o g r a p h , t w o d i a g r a m s , five g r a p h s and five t ab les . 

Some Corrosion Problems Relating to Modern Aircraft. ( A . J. S i d e r y and W . W . 
W i l l s t r o p , J. R o y . A e r o n . S o c . , A u g u s t , 1 9 3 9 , p p . 6 0 6 - 6 2 8 . ) ( 7 1 / 4 5 Grea t 
Britain.) 

T h e au tho r s deal wi th a n u m b e r of i so la ted p r o b l e m s ar i s ing d u r i n g t he ope ra t i on 
of m o d e r n aircraft w i t h o u t d i s c u s s i n g genera l pr inc ip les o r t he theoret ical a spec t 
o f t h e s u b j e c t . 

C o n s i d e r a b l e s p a c e is g i v e n t o t he effect o f hea t t r e a t m e n t o n the c o r r o s i o n 
r e s i s t ance of A l u m i n i u m A l l o y s and the t e m p o r a r y p r o t e c t i o n afforded b y p i g m e n t e d 
w a x - h a r d e n e d lanolin p repa ra t ion is d i s c u s s e d . 

A l t h o u g h n o t i n t e n d e d t o t a k e t h e p l ace o f pa in t , t h e lanolin p repa ra t ion has t he 
a d v a n t a g e of e a s e of appl ica t ion and l o w su r f ace w e i g h t ( .6 o z . per s q . yard 
aga ins t 2 o z . for ename l c o a t i n g ) . 

Rad ia to r c o r r o s i o n d u e t o g l y c o l can b e c o n s i d e r a b l y r e d u c e d b y an inhibitor 
( t r i e thano lamine p lus p h o s p h o r i c a c i d ) . 

T h e au tho r s c o n c l u d e that c o m p l e t e p r e v e n t i o n of c o r r o s i o n in all m e t a l s and 
a l l oys is s o m e t h i n g w h i c h is e x t r e m e l y un l ike ly e v e r t o b e a c h i e v e d . 

I n na tu re , t h e m e t a l s a re c o m b i n e d w i th o t h e r e l e m e n t s and s u b s e q u e n t purifica­
t ion d o e s n o t alter t h e natural affinity for r e tu rn ing t o t he c o m b i n e d s t a t e . 

Metallic Coatings and Their Corrosion Resistance (Part II). ( S . G . C l a r k e , M e t . 
I n d . , 2 5 / 8 / 3 9 , p p . 1 8 1 - 1 8 4 . M e t . - V i c k e r s T e c h . N e w s Bul l . , N o . 6 7 4 , 
1 / 9 / 3 9 (P- 8 ) . ( 7 1 / 4 6 G r e a t Br i ta in . ) 

T h e t e s t s carr ied ou t in c o n n e c t i o n w i th t h e c o r r o s i o n - r e s i s t i n g p rope r t i e s of 
cer ta in meta l l i c c o a t i n g s a re d e s c r i b e d . Al l t h e t e s t s w e r e carr ied o u t i n d o o r s , 
and the resu l t s o f t h e s e t e s t s after o n e y e a r are g i v e n . In c o n c l u s i o n , t he au thor 
d i s c u s s e s t he resu l t s o f h is e x p e r i m e n t s , bo th i n d o o r and o u t d o o r , and s u g g e s t s 
v a r i o u s r e a s o n s for t h e c o r r o s i o n of meta l l ic c o a t i n g s , and w a y s of p r e v e n t i n g it. 

I l lus t ra ted w i th t w o t ab l e s and o n e g r a p h . 

https://doi.org/10.1017/S0368393100104870 Published online by Cambridge University Press

https://doi.org/10.1017/S0368393100104870


ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 925 

Compre8»iv6 Tests of a Monocoque Box. ( W . Ramberg, A . E. McPherson and 
S. Levy , N . A . C . A . Tech. Note , N o . 721, August, 1939.) (71/47 U . S . A . ) 

The following conclusions were drawn from the compressive tests of the mono­
coque box specimen of aluminium alloy for this investigation. 

1. The loading fixtures were adequate in producing uniform compressive strain 
over the section of the specimen. 

2. The special equipment for measuring stringer strains on a specimen of this 
type gave consistent and reproducible results. 

3. The 0.026 inch sheet between stringers buckled at a stress of about 2,500 
pounds per square inch and the 0.075 '"'^h shear web buckled at a stress of about 
8,800 pounds per square inch. These values were in agreement with the theoretical 
buckling stresses for rigid clamping of the sheet at the edges parallel to the load. 
Permanent set became noticeable at a load of 115,200 pounds; this value corres­
ponded to an average stress in the stringers of about 16,000 pounds per square 
inch. 

4. The measured strain at the stringer centroids near the midsection of the 
box are within 10 per cent, of the measured average strains up to the maximum 
load of 115,200 pounds. The measured average strain at the midsection was 
within 2 per cent, of calculated strain at all loads up to the maximum load of 
115,200 pounds. The calculated strain was obtained b y dividing the load by the 
product of Y o u n g ' s modulus and effective cross-sectional area, the effective area 
of the sheet being obtained from Marguerre's formula for a sheet with simply 
supported edges and from C o x ' s formula for a sheet with known buckling strain. 
These formulas had given effective widths in agreement with measured values for 
the panels described in Technical No te N o . 684. (See Abst . N o . 7 1 / 3 8 . ) 

Local Instability of Centrally Loaded Columns of Channel Section or Z-Section. 
(E. E. Lundquist, N . A . C . A . Tech. Note , N o . 722, Aug. , 1939.) (71/48 
U . S . A . ) 

CONCLUSIONS. 
I. The critical compressive stress at which cross-sectional distortion occurs in 

a thin-wall column of channel section or Z-section is given b y either of the follow­
ing equations:— 

7cr 
{nk^n^ E t / } 

/=r = 
{ n fe^ n-̂  £ tyf" } 

{12 (l-ja^) V } '" {12 (l-,u^ 
where 

E and ju are Y o u n g ' s modulus and Poisson's ratio for the material, respec­
tively. 

bp and b ^ , the width of the flange and the web , respectively. 
fp and ty,, the thickness of the flange and the web, respectively. 
fep and fe^, non-dimensional coefficients. 
n, a factor taken so that nE gives the effective modulus of the flange and web 

at stresses beyond the elastic range. 
2. At stresses beyond the elastic range, the value of the effective modulus nE, 

for local buckling of thin-wall columns of channel-section and Z-section will depend 
upon tests. In the absence of such tests, however, it is reasonable to assume that 
n is a function of r, where TE is the effective modulus of an ordinary column at 
stresses beyond the elastic range. A careful study of the theory and such experi­
mental data as are available indicates that it is conservative to assume 

_ (r + 3 s/r) 

provided that T is evaluated b y use of the accepted column curve for the material. 
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The Fundamentals of Stress Optical Investigations. (N. G . Tchentzow and G. A . 
Ozerow, Trans. C . A . H . I . , No . 270, 1936.) (71/49 U . S . S . R . ) 

The present paper contains the theoretical basis and some practical recommenda­
tions concerning- the photoelasticity method. 

Chapter I deals with elastic theory. The equations show the relationship be­
tween the stresses in models made from different materials but subjected to the 
same conditions of loading. 

Chapter II discusses the electromagnetic theory of light and the relations between 
the parameters of the Fresnel ellipsoid and the strain parameters. 

Chapter III deals with interference phenomena. 
Chapter IV describes methods of plotting isoclinic and isostatic lines and dis­

cusses their properties with special reference to the neighbourhood of singular 
points. 

Chapter V discusses several methods for measuring differences in principal stress 
and the graphical method for eliminating initial stress is described. 

Chapter V I deals with different methods of separating principal stress. 
Appendix I gives a detailed comparison between the experimental investigation 

of the case of a disc compressed along a diameter and the theoretical solution. 
Appendix II gives an extended bibliography. 
(The Soviet Government attach special importance to this report and have 

arranged for a larger edition than is normally the case for the transactions of 
the C . A . H . I . ) 

Analysis of Spherical Shells of Variable Wall Thickness. (M. F. Spotts, J. App. 
Mech. , Vol, 6, No . 3, Sept., 1939, pp. 97-102.) (71/50 U . S . A . ) 

This article presents a solution to the problem of finding the forces and moments 
which occur in a spherical shell which is axisymmetrically loaded, when the varia­
tion in wall thickness is taken as a quadratic function of the co-ordinate of latitude. 

The so-called Love-Meissner differential equations for the case of non-uniform 
wall thickness are derived. B y appropriate substitutions these are reduced to one 
linear equation of the fourth order having constant coefficients. The solution to 
this equation when taken in the homogeneous form is first given. This homo­
geneous solution will be the general solution for all problems where the shell 
surface is free from external force, and the only loads on the shell consist of forces 
and moments applied at the boundaries. 

W h e n , however, the shell surface itself is loaded, a particular integral (which 
will depend upon the type of loading) must also be obtained for the non-homo­
geneous equations. 

The method of solution contained herein is illustrated by a numerical example for 
a shell of one boundary when acted upon by dead-load forces, and the results are 
plotted. 

A Theory of Flexure for Beams with Non-Parallel Extreme' Fibres. ( W . R. 
Osgood , J. App. Mech. , Vol. 6, No, 3, September, 1939, pp. 122-6.) (71/52 
U . S . A . ) 

A theory of flexure for beams with non-parallel extreme fibres is presented. The 
theory is shown to reduce to the ordinary theory of flexure as the angle between 
the extreme fibres approaches zero. Maximum fibre stresses computed by the 
theory and by the ordinary theory for a plate girder with non-parallel flanges show 
that for angles between the flanges up to twenty degrees the ordinary theory can 
never be in error more than about five per cent., but for larger angles the error 
in general increases rapidly with the angle. Finally an example is given of the 
application of the theory as an approximation to a beam with curved extreme 
fibres. In this case the theory was confirmed by the results of tests. 
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Clamped Rectangular Plates with Centre Concentrated Load. ( D . Y o u n g , J. A p p . 
M e c h . , V o l . 6 , N o . 3 , S e p t e m b e r , 1 9 3 9 , p p . 1 1 4 - 1 1 6 . ) (71 /51 U . S . A . ) 

A gene ra l m e t h o d of so lu t ion f o r r ec t angu la r p la t e s wi th c l a m p e d e d g e s and a n y 
k ind o f load ing ha s b e e n d e v e l o p e d b y P r o f e s s o r S. P . T i m o s h e n k o ( i ) . T h e 
p r e s e n t paper g i v e s t he r e su l t s of ca lcu la t ions u s i n g this m e t h o d for t he m a x i m u m 
def lec t ion , m o m e n t , and e d g e shea r s for rec tangu la r p la t e s of v a r i o u s p r o p o r t i o n s 
wi th all four e d g e s c l a m p e d and loaded b y a s i n g l e c o n c e n t r a t e d load at t he c e n t r e . 
Similar data for a c l a m p e d rec tangula r p la te w i th a u n i f o r m l y d is t r ibuted load 
h a v e b e e n g i v e n b y I. A . W o j t a s z a k and also T . H . E v a n s ( 2 ) . A repo r t o f a n 
expe r imen ta l i n v e s t i g a t i o n of this p r o b l e m wi th s o m e analytical resu l t s ha s b e e n 
g i v e n b y R . G . S t u r m and R . L . M o o r e ( 3 ) . 

Static and Dynamic Model Similarity. ( F . N a g e l , J. A e r o n . Sc i . , V o l . 6, N o . 11 , 
S e p t . , 1 9 3 9 , p p . 4 6 8 - 4 6 9 . ) ( 7 1 / 5 3 U . S . A . ) 

In m a n y c a s e s appl ied air loads c a u s e de f l ec t ions in the s t ruc tu re of an ae rop lane 
which in turn c h a n g e t h e s e l oads t o a v e r y l a rge e x t e n t , e spec ia l ly if an uns tab le 
equi l ib r ium c o n d i t i o n is a p p r o a c h e d . In actual ae rop lane d e s i g n , th is is pr imar i ly 
k n o w n as w i n g d i v e r g e n c e and flutter. T h e analytical t r e a t m e n t of t h e s e c a s e s 
is in genera l v e r y i n v o l v e d and can o f t e n b e carried o u t o n l y wi th s i m p l i f y i n g 
a s s u m p t i o n s . A n en t i re ly different m e t h o d of app roach is t o bui ld an elast ical ly 
similar m o d e l and te s t it in t he w i n d tunnel . A brief s u m m a r y o f t he s imilar i ty 
l a w s wh ich g o v e r n t h e s e c o n d i t i o n s is g i v e n b y t h e au thor . 

Analysis of Circular Rings for Monocoque Fuselages. Additional Help in B e a m -
Leg Identification. (J. A . W i s e , J. A e r o n . Sc i . , V o l . 6 , N o . 11 , S e p t . , 
1 9 3 9 , PP- 4 6 0 - 4 6 3 - ) ( 7 1 / 5 4 U . S . A . ) 

T h e d is t r ibut ion of r eac t ions t o loads t r ansmi t t ed b y r i n g s to sk in in a m o n o ­
c o q u e f u s e l a g e is d i s c u s s e d . F o r m u l a s are d e r i v e d for t h e m o m e n t , shear , and 
axial s t r e s s at all p o i n t s in circular r i n g s w h i c h are s u b j e c t e d t o a m o m e n t , a 
radial f o r c e , o r a tangent ia l f o r c e appl ied at o n e po in t o n t h e c i r c u m f e r e n c e . 
C u r v e s are g i v e n for each c a s e and their u s e in o b t a i n i n g t h e s t r e s s e s in t h e r ing 
under a n y l oad ing b y s u p e r p o s i t i o n of sepa ra t e e f fec t s is i l lustrated b y an e x a m p l e . 

Strip Welding. ( D . A . M c A r t h u r , S tee l , 2 8 / 8 / 3 9 , PP- 4 2 - 6 4 . M e t r o p o l i t a n -
V i c k e r s T e c h . N e w s Bull . , N o . 6 7 6 , 1 5 / 9 / 3 9 , p . 3 . ) ( 7 1 / 5 5 G r e a t Bri ta in . ) 

T h e h i g h e s t p o s s i b l e eff ic iency of hand l ing o p e r a t i o n s is an essent ia l r e q u i r e m e n t 
of m o d e r n str ip w e l d i n g l ines . T h e au thor g i v e s in his article a desc r ip t i on o f 
m o d e r n p r o c e d u r e e q u i p m e n t and m e t h o d s . C o m p a r i s o n s a re m a d e b e t w e e n t h e 
rela t ive t i m e s requi red for j o i n i n g t h e e n d s o f s u c c e s s i v e co i l s b y s t i t ch ing t he 
e n d s , and b y flash w e l d i n g , and s o m e f igures re la t ing t o t h e s e t w o m e t h o d s are 
g i v e n . P r o b l e m s wi th r ega rd to a l i g n m e n t and loca t ion of the s t r ips t h r o u g h t he 
shear s and w e l d i n g m a c h i n e are d i s c u s s e d and the b e s t f eed s p e e d is c o n s i d e r e d . 

I l lustrated with o n e p h o t o g r a p h . 

(1) " Bending of Rectangular Plates Witli Clamped E d g e s , " b y S. P. Timoshenko, 
Proceedings of the Fifth International Congress for Applied Mechanics, Cambridge, Mass., 
September, 1938. For abstract see ]ou%nal of Applied Mechanics, Trans. A . S . M . E . , Vol. 60, 
September, 1938, p . A - 1 3 2 . 

(2) " The Calculation of Maximum Deflection, Moment , and Shear for Uniformly Loaded 
Rectangular Plate W i t h Clamped E d g e s , " b y I. A . Wojtaszak, Journal of Applied Mechanics, 
Trans. A . S . M . E . , Vol. 59, December, 1937, p . A - 1 7 3 . Also " Tables of Moments and 
Deflections for a Rectangular Plate Fixed on All Edges and Carrying a Uniformly Distributed 
Load , " b y T. H. Evans, Journal of Applied Mechanics, Trans. A . S . M . E . , Vol. 61, March 
1939, p . A-7 . 

(3) " The Behaviour of Rectangular Plates Under Concentrated Load , " b y R . G. Sturm 
and R . L . Moore, Journal of Applied Mechanics, Trans. A . S . M . E . , Vol. 59, June, 1937, p . A - 7 5 . 
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X-Bay as a Production Tool. ( O . T . Ba rne t t , S tee l , 2 8 / 8 / 3 9 , p p . 3 8 - 4 1 . M e t r o -
p o l i t a n - V i c k e r s T e c h . N e w s Bul l . , ' N o . 6 7 6 , 1 5 / 9 / 3 9 , p - 3 . ) ( 7 1 / 5 6 G r e a t 
Bri ta in . ) 

T h e article g i v e s a d e s c r i p t i o n of a p o r t a b l e 4 0 0 , 0 0 0 v o l t X - r a y m a c h i n e and 
d e s c r i b e s t he u s e of ]>ene t ramete r s . A s e t o f e x a m p l e s o f e x o g r a p h s s h o w a typical 
bad w e l d , and a d e s c r i p t i o n of t he t e c h n i q u e u s e d t o ob t a in t h e m is g i v e n . T h e 
u s e o f fluorescent s c r e e n s in tensi f ies t he e x o g r a p h n e g a t i v e and resul t in cons ide r ­
able s a v i n g in e x p o s u r e t i m e . T h e au thor c o n s i d e r s that as k n o w l e d g e of radio­
g r a p h y is g a i n e d b y t h o s e c o n c e r n e d s o will X - r a y appara tus b e c o m e m o r e 
g e n e r a l l y u s e d as a p r o d u c t i o n too l . 

I l lus t ra ted w i t h t e n p h o t o g r a p h s and o n e d i a g r a m . 

New Types of Heat-Treating and Process Control Apparatus. ( F . J. O l i v e r , I r o n 
^S^> 3 / 8 / 3 9 > PP- 5<^3- M e t r o p o l i t a n - V i c k e r s T e c h . N e w s Bull . , N o . 6 7 3 , 
2 5 / 8 / 3 9 . P- I - ) ( 7 1 / 5 7 G r e a t Br i ta in . ) 

T h i s art icle g i v e s a d e s c r i p t i o n o f t h e v a r i o u s n e w t y p e s o f i n s t r u m e n t s u s e d for 
m e a s u r i n g t e m p e r a t u r e s , p r e s s u r e s , and o t h e r f ac to r s g o v e r n i n g hea t - t rea t ing and 
p r o c e s s w o r k . A m o n g s t t he appara tus d e s c r i b e d is a g a s c a l o r i m e t e r and a p o c k e t 
C O j indicator . L o n g e r life is c l a i m e d in a n e w t y p e of hea t - t rea t ing b o x , and a lso 
a l o n g e r e l e c t r o d e life is c l a i m e d fo r a n e w t y p e of e lec t r ic p o t fu rnace . 

I l lus t ra ted wi th t en p h o t o g r a p h s and o n e d i a g r a m . 

Machines for Surface Hardening by t h e Shorter Process. ( Industr ial G a s e s , June , 
1939, pp. 61-70. Metropohtan-Vickers Tech. News Bull., No . 673, 25/8/39, 
p . 8.) (71/58 Great Britain.) 

The success of the Shorter process depends upon strict control of the extent and 
duration of heating and quenching, by means of suitable mechanical devices. 
These are classified, according to the relative movement between burner, quench 
and job, into four classes. The article describes a typical machine in each class, 
showing how the fundamentals of each process have been carried out in respect of 
different classes of work. The machines described include the Shorter water-
cooled blowpipe, the heavy-duty blowpipe, the ring burner blowpipe, the Shorter 
gear hardening machine, the Shorter-Griesogen automatic gear hardening machine 
and the Gleason gear hardening machine. 

Illustrated with nineteen photographs. 

Metal Spraying. (C. Cleveland, Metal Industry, August, 1939, pp. 361-4. 
Metropolitan-Vickers Tech. News Bull., N o . 673, 25/8/39, p. 8.) (71/59 
U . S . A . ) 

The author first traces developments which have taken place in metal spraying 
during the last forty years, and describes some of the methods adopted. The 
modern method of metal spraying, introduced shortly after the use of oxygen and 
acetelyne for welding, is then described, and the construction of recent metal 
spraying machines is discussed in detail. Finally, the advantages and dis­
advantages of the process are enumerated, together with the uses to which it can 
be put, and the various kinds of metals that can be used. The article also describes 
precautions which must be taken before a surface can be sprayed. 

Illustrated with seven photographs and two diagrams. 

Metal Spraying with Chromium Steel (P. Leder, Steel, 31/7/39, pp. 38-g. 
Metropolitan-Vickers Technical N e w s Bulletin, No . 672, 18/8/39, P- 5-) 
(71/60 Great Britain.) 

Results obtained in the spraying of worn machine parts with chromium steels 
seem to indicate that high carbon, plain chromium rustless steel is superior in its 
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wear resistance to simple carbon steel of the same sprayed hardness, 
of such spraying and the savings effected thereby are cited. 

Illustrated with two photographs. 

Examples 

Modern Metal Gleaning [Part I). (Mechanical Wor ld , 4 /8 /39, pp. gg-102. Metro-
politan-Vickers Technical N e w s Bulletin, N o . 672, 18/8/39, P- 6.) (71/61 
Great Britain.) 

The fundamentals of solvent cleaning of metals and recent industrial applications 
of plant for this purpose are reviewed. Special reference is made to degreasing 
and cleaning b y means of trichlorethylene plant. T h e principles on which the 
plant is designed, and the various precautions which must be observed in its instal­
lation so as to avoid undue risk to the operator, are discussed. The capacity, 
adaptability, operation, means of heating and cooling are also dealt with in some 
detail. 

Illustrated with two photographs and one table. 

Superfinish. (A. M . Swigert, Machinist, 5/8/39, pp. 364E-367E. Metropolitan-
Vickers Technical News Bulletin, N o . 672, 18/8/39, P- 6.) (71/62 Great 
Britain.) 

The author describes the various methods of finishing metal surfaces, such as 
honing, grinding, etc., and the quality of surface so produced. H e then describes 
apparatus, such as the profilometer, for measuring the quality of surface smooth­
ness, loading properties and general characteristics of surfaces finished b y the 
above methods. T h e most up-to-date method of finishing, i.e., superfinishing, is 
briefly described and the results obtained are compared with the results obtained by 
other methods. 

Illustrated with eighteen diagrams. 

Automatic Arc Welding. (E. Rosenberg, Welder , - Aug . , 1939, pp. 239-243. 
Met.-Vickers Tech. N e w s Bull., N o . 675, 8-9-39, P- 8.) (71/63 Great 
Britain.) 

After discussing methods of applying flux to the parts to be welded the author 
describes methods of automatic feed for the electrode such as by means of a small 
feeding motor, the armature of which is connected to the armature of a small d.c. 
control generator with differentially wound field colls. One coil is connected 
across the arc and the other is excited permanently from a constant voltage exciter. 
B y suitably winding these coils, a change of arc voltage due to a change in length 
of arc causes the fields of these coils to become unbalanced, hence feeding the 
electrode as required. The author finally describes large tube welding machine 
and gives examples of methods used for various work. 

Illustrated with four photographs and one diagram. 

Automatic Arc Welding Without the'Aid of Machines. (G. Hafergut, Z . V . D . I . , 
19/8/391 PP- 951-2- Met.-Vickers Tpch. N e w s Bull., N o . 674, 1/9/39, p. 2.) 
(71/64 Great Britain.) 

The author gives details of a simplified method of automatic welding called the 
" Elin-Hafergut " process for the welding of long straight seams without the 
aid of machines. AH that is required is an auxiliary device in the form of bar 
made of copper, aluminium or magnesium containing a groove on the underside 
in which the electrode is held fast without possibility of displacement. U p to 
now welds have been made in one operation with electrodes i | metres long which 
is not regarded as the limit. 

Illustrated with two diagrams and one photograph. 
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Examination by X-Bays. ( R . Mondon, Aire. Prod., Sept., 1939, pp. 386-392. 
Met.-Vickers Tech. News Bull., No . 674, 1/9/39, p. 8.) (71/65 Great 
Britain.) 

Due to the very high standard of inspection demanded by the A . I . D . for certain 
components, X-ray examination of metal parts, particularly castings, is now finding 
an important place in aero-engine and air-frame production. This article gives a 
description of the application of X-rays to aero-engine production in the works of 
the Hispano-Suiza Company in France. The author first gives a short account 
of the theory underlying X-ray principles and then follows a description of the 
equipment used in these works. The illustrations are actual radiographs from the 
Hispano-Suiza laboratory. H e ends the article b y a description of the methods 
used for X-ray examination of parts such as bearings, valves, castings, and pistons. 

Illustrated with seven photographs, seven radiographs, five diagrams, two 
graphs and one table. 

Aircraft Fire Fighting Equipment. (Engineer, Volume 168, N o . 4363, 25/8/39, 
pp. 217-219.) (71/66 Great Britain.) 

The article describes the " Graviner " automatic equipment which utilises 
methyl bromide gassed with nitrogen to a pressure of 60 lb. per sq. in. Six pounds 
of this chemical is contained in a copp>er bottle weighing 3 lb. and released by an 
electrically operated fuse which fires an explosive charge and blows out the stopper, 
leaving an unrestricted passage for the flow. The chemical is distributed to 
various danger points, such as engine intake, exhaust stubs, blower system, etc. 

The main fuse on the pressure bottle can be operated either by hand (electric 
switch) or automatically. 

The automatic switches are of two kinds:— 
1. Inertia and gravity switches which close the circuit either under con­

ditions of sudden impact (deceleration greater than 6 g . ) or if the aircraft 
inadvertently turns- on its back during landing. 

2. Flame and temperature operated switches which come into action if the 
temperature at their locality exceeds a critical value (e .g. , i5o°C). 

Twelve diagrams show details of the various components and illustrate the 
electric wiring. 

Aircraft Rate-of-Clim,}) Indicators. (D . P. Johnson, N . A . C . A . Tech. Report, 
N o . 666, 1939.) (71/67 U . S . A . ) 

The theory of the rate-of-climb indicator is developed in a form adapted for 
application to the instrument in its present-day form. Compensations for altitude, 
temperature, and rate of change of temperature are discussed from the designer's 
standpoint on the basis of this theory. Certain dynamic effects including instru­
ment lag, and the use of the rate-of-climb indicator as a statoscope are also con­
sidered. Modern instruments are described. A laboratory test procedure is out­
lined and test results are given. 

The " Biken " Explosive Oas Indicator. (J. S. Jackson, J. Inst. Petroleum 
Technologists, July, 1939, pp. 456-8. Metropolitan-Vickers Tech. News 
Bull., N o . 673, 25/8 /39, p . 2.) (71/68 Great Britain.) 

The " Riken " explosive gas indicator, designed b y Dr. Z . Tuzi, is based on a 
principle described in a bulletin of the U . S . Bureau of Mines as long ago as 1913. 
The indicator relies on the fact that the refractive index of methane is considerably 
higher than that of air, and incorporates the Doi refractometer, which is similar 
in principle to the Jamin interferometer. The author describes the indicator in 
detail and enumerates its advantages. It has great sensitivity, and can be used 
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to detect extremely small quantities of gasolene in the air. T o conclude, an 
account of the method of carrying out a test, and a set of typical results are given. 

Illustrated with one photograph and one diagram. 

Notes on the Dynamics of Electrical Measuring Instruments. (T. A . Rich, G . E . 
Review, July, 1939, pp. 311-6. Metropolitan-Vickers Tech. News Bull., 
N o . 673, 25/8/39, p. 3.) (71/69 Great Britain.) 

This article attempts to interpret the fundamental equations in order to facilitate 
the use of instruments in practical applications to unusual conditions. T h e equa­
tions used cover a wide range of instruments, amongst them being:—d'Arsonval 
type instruments used either below or above their natural frequency and alternating 
current instruments. Solutions to these equations are also given as well as the 
most convenient way of solving them. The article concludes with a discussion 
on the evaluation of the dynamic-characteristics of instruments. 

Illustrated with one photograph and six graphs. 

Development in the Measurement of Air Flow in Mines. (R. Poole, A . W . 
Leadbeater, Engineering, 11/8/39, pp. 182-5. Metropolitan-Vickers Tech. 
News Bull., No . 673, 25/8/39, p. 5.) (71/70 Great Britain.) 

The design and application in mines of a spring-controlled vane-type air flow 
meter known as the Velometer and developed by Dr. Boyle in the United States 
is described. Certain improvements have been made by the Metropolitan-Vickers 
Electrical C o . (reduction in damping and pivot friction). 

B y paying special attention to the pivots and using more sensitive springs it has 
been found possible to measure velocities as low as i / i o ft. per second. This 
represents a velocity pressure of only 2^ millionths of an inch of water. 

Illustrated with four photographs, two tables, six diagrams. 

Instantaneous Fluid Pressure Recording Equipment. (S. E. Goodall and R . B. 
Smith, Engineering, 4 /8 /39, pp. 127-9. Metropolitan-Vickers Technical 
News Bulletin, N o . 672, 18/8/39, P- i-) {7^/7^ Great Britain.) 

The authors describe equipment developed for instantaneous fluid-pressure 
recording with special reference to the measurement of pressure rise within switch-
gear tanks. The principle employed is that the pressure measured produces small 
capacity changes in a pressure unit which are translated into large current changes 
in an oscillograph element. Diagrams of the circuit employed are given and 
details of results obtained and other applications of the equipment are outlined. 

Illustrated with nine diagrams. 

Liquid Level Control and Distant Indicators. (F. R . Smedley, El. Engineer, 
25/8/39, pp. 658-662. Metropolitan-Vickers Technical N e w s Bulletin, 
N o . 674, p . 7.) (71/72 Great Britain.) 

The author shows the construction and operation of the " Noflote " control 
system developed by Evershed and Vignoles, Ltd., the Bore-Hole Depth Indicator, 
the-Plumb-Bob Depth Indicator, the Plumb-Bob Tide level Indicator and Recorder, 
the Midworth W a t e r level transmitter, and the C. and S. No-contact system. H e 
also describes the " Tangent " audible water level indicator, the " Borough " 
electric float operated transmitter, made b y Gent and C o . , Ltd., and the Automatic 
W a t e r system pumping outfit made b y H . J. Godwin, Ltd. 

Illustrated with eight photographs and eight diagrams. 

" Autosyn " Application for Bem,ote Indication of Aircraft Instruments. ( W . A . 
Reichel and R . C. Sylvander, J. Aeron. Sci., Vol . 6, N o . 11, Sept., 1939, 
pp. 464-467.) (71/73 U . S . A . ) 

The " Autosyn " system has been developed by the Pioneer Instrument C o . , 
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U . S . A . , t o p r o v i d e a rel iable and accu ra t e m e t h o d of r e m o t e indicat ion of such 
func t i ons as fuel p r e s s u r e , e n g i n e s p e e d , fuel flow and w h e e l and cont ro l sur face 
p o s i t i o n . F o r l a rge m a c h i n e s , t he usual m e t h o d , such as p i p e l ines o r flexible 
shaf t s , b e c o m e s unsa fe and imprac t i cab le d u e t o t h e inc reased d i s t ance b e t w e e n 
e n g i n e o r con t ro l su r face f r o m the c o c k p i t . T h e A u t o s y n s y s t e m is en t i r e ly e l ec ­
trical and c o n s i s t s o f a t r ansmi t t e r and r e c e i v e r , each h a v i n g 3 p h a s e 2 p o l e s t a to r s 
and s i n g l e p h a s e 2 p o l e r o t o r s . A l t e r n a t i n g cu r ren t is supp l i ed t o t h e r o t o r s o f 
t r ansmi t t e r and r ece ive r and t h e s ta tor l eads o f o n e A u t o s y n a re c o n n e c t e d t o t h e 
c o r r e s p o n d i n g s ta tor l eads o n t he o t h e r . T h e r o t o r c u r r e n t s i nduce a definite se t 
o f v o l t a g e s a c r o s s t h e s t a to r l eads , a n y o n e p o s i t i o n o f t h e r o t o r c o r r e s p o n d i n g 
t o 3 v o l t a g e s . If b o t h r o t o r s h a p p e n t o b e in t h e s a m e re la t ive p o s i t i o n , t he 
i nduced v o l t a g e s are equal and o p p o s i t e and n o n - c u r r e n t flows t h r o u g h the s ta tor , 
i . e . , n o t o r q u e is p r o d u c e d . If t h e r o t o r s a re initially in different p o s i t i o n s , a 
cur ren t will flow c a u s i n g t h e m t o g e t i n to s t e p / T h e s y s t e m thus o p e r a t e s as a 
flexible c o u p l i n g , and t h e e r ror can b e k e p t eas i ly w i t h i n 1°. M o r e than o n e 
indicator can b e run off t he s a m e " m a s t e r " wi th a s l ight d r o p in resul tant 
a c c u r a c y . T h e la tes t t y p e of A u t o s y n f o r aircraft w e i g h s l e s s than 4 o z . pe r 
i n s t r u m e n t . 

The Calibration of Four-Aerial Adcock Direction Finders. ( W . R o s s , J. Ins t . 
Elec. Eng. , Vol. 85, N o . 512, A u g . , 1939, pp. 192-202.) (71/74 Great 
Britain.) 

The paper describes how it is possible to determine the minimum radius at which 
a four-aerial Adcock direction-finder may be calibrated for instrumental error with­
out introducing spurious effects due to the proximity of the calibrating transmitter 
to the direction-finder. It is shown that this minimum radius depends upon the 
spacing of the aerials, the wavelength, and the inherent accuracy of the direction­
finder to be calibrated. In most cases of practical interest the minimum radius is 
found to be between 0.6A and 3.5A. Such distances, while usually easily attainable 
on the short wave band, may not be possible in the case of medium or long wave­
lengths. 

Radio in Aviation—General Survey ivith Special Reference to the R.A.F. (with 
Discussion.) (J. Inst. Elec. Eng. , Vol . 85, N o . 512, Aug . , 1939, pp. 
215-241.) (71/75 Great Britain.) 

The paper discusses the conditions peculiar to aircraft operation in respect of 
radio-telegraphy and radio-telephony. Particular stress is given to those con­
ditions not usually met with in other applications of radio-communication and 
especially to the sources of interference to reception and of danger to the aircraft 
and its occupants. 

It concludes with a brief reference to a few special applications of radio in 
aviation, and while no attempt is made to describe the equipment itself the funda­
mental principles on which its construction is based are briefly given. 

Measurement of Potential by Means of the Electrolytic Tank. (G. Hepp, 
Philips' Technical Review, A u g . , 1939, pp. 223-230. Met.-Vickers Tech. 
News Bull., No . 675, 8/9/39, P- 3-) i?^/?^ Great Britain.) 

If an electrode system with fixed electrode potentials is immersed in a conducting 
liquid the variation of potential between the electrodes will remain practically 
unchanged. The variation of potential in the liquid can now be measured by 
means of a probe electrode. A n apparatus is described whereby potential fields 
can be measured and recorded on this principle with the help of models. Several 
applications are discussed and it is explained in particular how it is possible to 
reconstruct the paths of the electrons in vacuum tpbes by using this apparatus. 

Illustrated with four photographs and five diagrams. 
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The' Image Iconoscope. (H. lams, G. A . Morton and V . K . Zworykin, Proc. 
Inst. Rad. Eng. , Vol. 27, N o . 9, Sept., 1939, pp. 541-547.) (71/77 U . S . A . ) 

An iconoscope having increased sensitivity is to be desired for purposes of 
improving studio conditions, making possible more universal outdoor work, and 
permitting greater depths of focus. The new tube described obtains its high 
sensitivity b y making use of an electron instead of an optical image of the scene 
to be transmitted, projected onto a scanned mosaic. The method permits more 
efficient and better photo-cathodes, and also secondary-emission image intensifica­
tion at the mosaic, resulting in a sensitivity 6 to 10 times greater than that of the 
standard iconoscope operated under the same conditions. The translucent photo-
cathode is made by evaporating silver on a transparent surface, oxidising, treating 
with caesium, and evaporating more silver. T h e electron image may be focused 
by either electrostatic or magnetic fields. Several types of mosaics are suitable 
for receiving and storing the electron picture. 

Approximation to a Function of One Variable from a Set of its Mean Value. 
(M. Greenspan, Nat. Bur. of Stand., Journal of Research, Vol. 23, N o . 2, 
August, 1939, pp. 309-317.) (71/78 U . S . A . ) 

Measurements involving the variation of a function with its argument generally 
only cover mean values over an interval. Thus a strain gauge measure total 
extension over a certain length and the mean strain thus obtained may differ 
considerably from the actual strains at the centre of the gauge length. The author 
describes two types of formulae known respectively as the " central difference " 
and " descending difference " formula which enable absolute value as distinct 
from mean values to be computed and which are strictly accurate provided the 
function under investigation is a polynomial or finite degree n. Although this 
strict accuracy is not always possible, the use of the formulae is still justified on 
the ground that distribution encountered in practice are frequently of a type 
approximating to a polynomial of low degree. The highest order of difference 
which can be given advantageously used is determined b y the accuracy of the 
experimental data. Successive differences are increasingly affected b y errors of 
measurement and may ultimately consist almost entirely of accumulated error. 
For this reason it may be desirable to graduate the function before the difference 
formulae are applied. 

The author concludes with two worked out examples of the method. 

The Spring Clutch. (C. F. Wiebusch, J. App. Mech. , Vol. 6, No . 3, Sept., 1939, 
pp. 103-8.) (71/79 U . S . A . ) 

A mathematical theory is developed for the spring clutch which consists of two 
coaxial cylinders placed end to end and coupled torsionally by a coil spring fitted 
over them. Relations are derived whereby it is possible to design spring clutches 
in terms of the requirements and the constants of the spring material. Experi­
mental verification of the relations is given. The theory of residual and active 
stresses as applied to the springs is discussed. 

The relations developed are sufficient to determine uniquely the correct spring 
dimensions for a spring clutch of specified free and gripping torque provided the 
material constants and the cross-sectional shape (round or rectangular) of the 
wire as well as the length and diameter of the clutch arbour, are specified. Choice 
of values for the last two factors is based largely on permissible heating resulting 
from the slipping in the free direction. If only maximum values of the free torque 
and minimum values of the gripping torque are given, a number of solutions can be 
obtained from which to choose the most convenient. B y combining the relations 
derived, in a manner to permit step-by-step calculation, the design of spring 
clutches is reduced to a simple routine. 
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World Oil Production, with Special Reference to the U.8.8.B. (Inter. Avia., 
N o . 675, 27/9/39, PP- I-3-) (71/80 Switzerland.) 

The following table shows the 1938 output of the principal oil producing 
countries:— 

U.S.A. 
U.S.S.R. 
Venezuela 
Iran 
Dutch East 
Rumania 
Mexico 

Indies .. 

170 million tons 
30 .. .. 
28 „ 
10 ,, ,, 
7-5 " >> 
6.5 ,, ,, 
4-8 „ 

Poland comes eighteenth on the list with an annual total of 500,000 tons. 
All geologists agree that the Soviet deposits are the mightiest in the world and 

may account for about a half of the world's entire deposits. Although the U . S . S . R . 
is thus an important oil power, it does not rank very high as regards oil exports 
( i . i million tons in 1938) . In the same period Germany consumed 7.3 million tons 
of which 2.7 million tons were covered b y domestic production. The German war­
time consumption may be as high as 12 and 15 million tons a year (French 
estimates). It is clear that Russian and Rumanian imports will have to play an 
important part in meeting this demand. (Baltic and Danubian waterways as well 
as rail traffic across new Polish border will be available.) 

Measurement and Analysis of Noise and Vibration. (D . Silverman, Instruments, 
Aug . , 1939, pp. 205-236. Met.-Vickers Tech. News Bull., N o . 675, 
8/9/39> p- 3-) (71/81 Great Britain.) 

The author deals with recent developments in acoustical design and describes 
the two general types of instruments for the study of noise and enumerates the 
factors influencing the readings. Total sound meters (subjective and objective 
types) are also considered. The principle of general sound wave analysis is 
explained and the resonating and heterodyne types of analysing instruments are 
described, followed by a discussion of special types of analysing instruments. 

Illustrated with twelve diagrams, eight graphs and fourteen photographs. 

On the Simfle Chromatic Photographic. (D . Nukiyama, Aer. Res. Inst., Tokio 
Report, No . 178, July, 1939.) (71/82 Japan.) 

A special photographic camera which gives a simple-chromatic photograph is 
discussed. W i t h this instrument the problems of contrast, specially the contrast 
of the image of an object in a foggy atmosphere, are studied. It is proved that 
with this instrument, the distance of vision can be increased about 10 per cent, to 
20 per cent, compared with that of normal vision in a f o g g y atmosphere. 
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