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GAS TURBINES AND JET PROPULSION

INTRODUCTION

This circular was prepared as a ready reply to numerous and diverse
requests Being received at the National Bureau of Standards for information
on gas turbines and jet propulsion. It is intended primarily for the un-
initiated, and does not present or refer to certain information in a field
which is still subject to restrictions for reasons of military security.

However, the principles upon which the gas turbine, the jet engine, and
the rocket operate have Been known for many years, and the student of these
power plants can Become well advanced Before access to the most recent devel-
opments is essential. Such engines as gas turbines, turbo-jets, prop-jets,
pulse jets, ram jets and rockets are now practical power plants, even though
their respective fields of application may not completely established.

The primary purpose of this circular is to assemble references to

published sources of information, from which the reader may select articles
on topics of specific interest. Since several hundred references are
included, they have been grouped for convenience in accordance with the
subjects treated. As an aid to the reader in his use of the bibliography,
a brief discussion of terms and fields of application is included.

CLASSIFICATION OF RECENT POWER PLANTS

Because rockets carry not only fuel, but also some other substance which
reacts with, or causes the decomposition of the fuel, with the evolution of a
large volume of hot gas, the rocket power plant falls logically in a class by
•itself. The rocket is distinguished by its self-sufficiency, making it the
only type capable of operation outside the earth's atmosphere, and by the fact
that its jet normally has a higher temperature and velocity than that of other
jet engines.

The erroneous view is rather prevalent among beginning students that
some sort of "push" on surrounding air is required for jet propulsion. It is

emphasized that such a view has been proved incorrect by experiment. The
presence of air around the unit does have the usual effect of offering a
resistance, which is known as drag, to the movement of the body. Air also
has important effects upon the stream of ejected gas after it has left the
unit. This action alters the shape of the jet and the time in which it is
brought to rest relative to the surrounding air, but it is without effect
upon the thrust developed by the rocket motor.
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The gas-turbine unit is a power plant consisting essentially of an air
compressor, a combustion chamber in which the temperature and velocity of

the air are increased greatly by burning fuel, and a turbine driven by the

hot gas in much the same fashion as steam turbines arc driven by heated water
vapor. In the gas turbine the compressor and combustion chamber replace the
boiler of a steam plant and are much smaller and lighter. The steam plant
requires relatively pure water, while the gas turbine requires no water at
all. However the gas turbine requires an efficient air compressor and much
power is required to drive this compressor. The corresponding compression
in the steam plant is accomplished x/ithin the bo,iler by heating the steam.
The steam plant can operate on coal, while the application of solid fuels
in gas turbines is in the development stage. The steam plant can be started
by merely firing up the boiler, while the gas turbine must be started by.

other means, since there can be no combustion until the compressor is in
operation and the compressor does not rotate until power is being developed
by the turbine.

The turbo-jet engine is a gas-turbine unit in which the turbine develops
only enough power to drive the air compressor. The forward thrust of the
txirbo-jet engine is derived from the high-velocity jet which emerges from the
turbine. It is obvious that the primary application of the turbo-jet engine
is as a power plant for aircraft.

If the turbine of a gas-turbine unit is designed to develop more power
than that required to run the air compressor, xtfhich can be done by adding
more turbine stages, the excess power developed by the multi-stage turbine
can be utilized to drive an electric generator, propeller, or any other
chosen machine. Per flight application in which the turbine drives a pro-
peller, the engine is usually called a turbo-prop or a prop-jot engine .

Naturally the jet emerging from the turbine of such an engine is also utilized
for its contribution to the forward thrust, though it has a lower velocity,
and hence contributes less to the thrust than the jet from a turbo-jet.

It has been pointed out that ga.s- turbine units have compressors and
turbines. The ram- jet engine operates upon the same principle of propulsion,
but has neither a mechanical compressor nor turbine. The ram jet derives
its name from the fa.ct that it picks up its air by virtue of its forward
motion, which is commonly called its ram. Obviously combustioh cannot be
started in a ram jet at rest, so that such a, device must be launched by
rockets or from an aircraft before it can become self-propulsive. The ram
jet is sometimes called an athodyd, a word created from various letters
appearing in the expression aoro—thermodynamic duct, xirhich was used formerly
in referring to this device.

Although the ram jet has no mechanical compressor, this docs not mean
that the air in its combustion chamber is at the same pressure as the air
through which the device is moving. Actually the air entering the ram-jet
engine is compressed without the use of any moving parts by passage through
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a device called a diffuser. The diffuser has a smaller opening at its front

than at its'rear, so that the velocity of the air is decreased as it passes
along the duct having a. gradually increasing cross section. In this process
part of the velocity head of the entering air is converted into pressure
head in passing through the diffuser. In the combustion chamber which
normally follows the diffuser, the pressure is therefore higher "by an amount
depending upon the characteristics of the diffuser and upon the forward
velocity of the device. A properly designed diffuser accomplishes this trans-
formation of velocity head into pressure head with high efficiency.

In general "both the efficiency and the power output of a gas turbine
can "be increased hy raising the temperature of the ga.se s entering the turbine.
The ability of the turbine blades to withstand high temperatures, while sub-
jected to the enormous stresses which accompany rotation at high speeds,
now limits the maximum permissible operating temperature to a value more than
lpOO 0? below that which can be obtained by burning ge.solinc in air. The
temperature of the ga.s entering the turbine is kept within the permissible
range by using an excess of air, usually about four times the amount actually
required to burn the fuel completely. Hence the ga.s emerging from the turbine
still contains much oxygen which can be used for additional combustion, if

desired.

The fact that this oxygon is present in the jet leaving the turbine of

a turbo-jet engine ha;s made possible the development of a. device known as a

tall—pipe burner or thrus t augmenter
,
for application when sudden bursts of

power arc required. This type of thrust augmenter is thus essentially a

combustion chamber of the ram-jet type installed in the tail pipe of a turbo-

jet engine, so that extra fuel may bo burned in the gases after they omerge

from the turbine and before they leave the tall pipe. 3y this means the

thrust can be increased materially above that of the normal jet. Since much
more fuel is required per unit of additional thrust resulting from the

augmenter than per unit thrust from the engine operating normally, the thrust

augmenter must be considered as a device to be used only for emergencies.

The exhaust genes- from reciprocating engines can be directed rearward
in the form of jots which produce forward thrust. This process also is

called thrust augmentation, and there are still other ts^pos of thrust aug-
ment or s which need not be considered here.

The type of engine employed in the German V-l robot bomb is referred to

variously as the intermittent or prise jet ,
the resonance jet and the reso-

jct. Like the ram jot it ha.s neither mechanical compressor nor turbine. It

docs have valves at the front which open to admit a.ir, then are closed by
the explosion which follows each admission of fresh air. The adjectives
intermittent and pulse have been applied since the combustion occurs as a.

succession of sopanate and distinct explosions. After each explosion in a
pulse jet, the hot a.ir escapes through the rear a„t high velocity and causes
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the pressure in the combustion chamber to fall below that of the atmosphere.
When this condition is attained, atmospheric air opens the valves and rushes
into the combustion chamber. Thus the pulse jet will operate while station-
ary, once a single explosion is set off in the combustion chamber. However,
when the pulse jet is moving forward, ordinary ram also adds to the quantity
of air entering through the valves, so that greater thrust can be developed
when the engine is moving forward.

In all jet engines the ignition can be shut off once combustion is

started. Since there are intermittent explosions in the pulse jet it might
be thought that a continuous or a timed spark would be required. However
this is not the case ordinarily, since, after the first explosion, successive

charges are ignited by contact with hot gas or hot metal parts.

The frequency of the explosions in a pulse jet is determined by the

dimensions of the unit, which acts somewhat like an organ pipe. The theory
of this type of power plant is more complicated and less completely understood
than that of other types of jet engine.

'THE RATING OE JET ENGINES

In rating power plants which do not utilize jets for propulsion, the

concepts of power and efficiency have been found most useful, primarily
because these characteristics of a given engine do not vary greatly with
flight velocity. This is not true for a jet engine, for which the power is

the product of thrust and forward velocity, provided that the velocity has
resulted solely from the action of the jet engine being considered. Thus if
a jet engine is to be rated on a power basis, great care must be exercised
in specifying the operating conditions, particularly the flight velocity.

On the other hand, the thrust or force produced by a jet is much less
dependent upon the operating conditions than is the power, and the thrust
is therefore a more useful characteristic of the jet engine. As an example,
consider the operation of a reciprocating engine and of a jet engine on a
test stand, The former develops power which must be absorbed and which can
be measured by means of torquemeter, brake, or dynamometer. The jet engine
requires no such power absorber, since no power is developed. However a
forward thrust, which can be perceived and measured readily, is developed by
the jet and in this instance is called the stati c thrust to indicate that it

is developed when the .engine is at rest with respect to the earth and its

atmosphere., ,

If it is felt desirable, for comparative purposes, to express the rating
of a jet engine in terms of power, this can bo done if both the thrust and
velocity are known, but only when the engine being rated is solely responsi-
ble for all the velocity which has been attained. Under these circumstances
the power is the product of thrust and velocity, and is usually designated
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as thrust pother * Thrust power nay be expressed in ft T.b/scc, and if a larger

unit such as one horsepox’/cr = 55^ ft lb/sec is used, then the expression

thrust horsepower is applied.

It is meaningless to say that a particular jet engine is a 1000 HP engine,

and it is also meaningless to say that this engine develops 1000 lb of thrust.

However if the engine develops 1000 lb of thrust when it is the sole source

of thrust in an aircraft which has attained a forward velocity of 55^ ft per
sec in level flight, it is perfectly definite to say that the engine develops
1000 lb of

1

thrust at 55^ ft per sec. The thrust power under these conditions

is 1000 x 550 - .550*000. ft lb/soc, and the thrust horsopoxfei* is 550*000/550 =

1000. Only at a velocity of 55O ft per sec are the thrust in lb and the

thrust horsepower equal numerically.

In the turbo-jet engine the power developed by the turbine is always

equal -to the power required to drive the compressor and accessories. This
turbine power can be rated in the same way as that of more familiar types of

turbines. The power of the turbine is .several times the -thrust' power of the

jet, but is not available for any purpose except driving the compressor and
accessories.

In the prop-jet engine the turbine develops more power than is required
to drive the compressor, and the excess' is used to drive a propeller. The
power developed at the propeller shaft can be rated in the usual way in terms
of shaft horsepower. Added to this shaft power is the thrust power of the jet,

which again varies with forward velocity. Hence the rating of a hypothetical
prop-jet engine might be as follows: 2000 shaft horsepower at 10,000 rpm,
plus J>00 lb static thrust at sea level.

It is even more difficult to apply the concept of efficiency than of
power to jet engines.. Actually the numerical value of efficiency depends
upon the system of reference, and there has been no general ’ agreement as to

the most useful definition. It is probably better for the uninitiated to omit
considerations of efficiency and to think in terms of more definite terms such
as specific fuel consumption, specific impulse, and ratio of weight to thrust.

The expression specific fuel consumption is used somewhat loosely to mean
one of the following! (a) lb of" fuel consumed per lb of thrust per hr, which,
for a turbo-jet engine, might bo 1.3 lb/lb hr; (b)' lb of fuel consumed per lb
of thrust per see, which, for a. ram jet at sea level might be 0.001 Ib/lb sec
at 1500 mi/hr and 0.005 lb/lb sec at 3.OO mi/hr for the same engine; and (c)

lb of fuel consumed per thrust horsepower hr, which, for the turbo—jet engine
mentioned in (a) would bo 1.3 lb/thrust HP hr at 375 mi/hr. Hence caution
must be exercised in comparing existing numerical -value s of specif ic- fuel
consumption. .

Specific impulse is the thrust obtained per unit weight of fuel consumed
per unit time.
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Both specific fuel consumption and specific impulse, Xirhen applied to

rockets, include as fuel consigned the total weight of" fuel and oxidant (for
example alcohol and liquid -oxygen) . ,

The rati-o of the weight of the power plant to the thrust which it

develops is significant only when the operating conditions under which the
thrust is developed are stated.' Bor most turbo-jet engines at sea level the,

ratio is in the range O .3 to 0.6.

In the literature on jet propulsion, frequent use is made of the term
Mach number

,
which is simply the ratio of the velocity under consideration

to the velocity of sound in gas at the same temperature. For example if a
ram jet is flying at l^OO mi/hr through air in which the velocity of sound is

750 mi/hr, the unit is said to he traveling at a Mach number of two.

HIGBABLE FIELDS OF APPLICATION OF JET ENGINES

Section II—A of the following bibliography refers to many reports dealing
with the ranges of speeds and altitudes at which the various types of jet
engines have specific advantages over other types. Much of this information,
particularly that involving flight velocity, has bean summarized in a chart
prepared by the Douglas Aircraft Co. This interesting and self-explanatory
figure is included in the present report through the courtesy of the El Segundo
Engineering Department of Douglas.

SUPPLEMENTS TO LCS72

The number of books and papers appearing on the general, subject of jet
propulsion is large, particularly . during the present time when the results
of wartime research are being released for publication. It is planned, there-
fore, to issue supplements to the present bibliography semiannually, in
January and July.

Beginning with January 1948, those possessing LCS72 who are interested
in-receiving supplements thereto should address such requests to the Publication
Section, National Bureau of Standards, Washington 2S

,
D. C.

This bibliography does not contain references on' the design and perform-
ance of compressors and turbines, nor does it include translations of captured
German documents. It is believed that the latter are not yet. generally, avail-
able, and that, the more important ones will be reviewed in the literature as
time goes by.

Since the jet engine and the gas turbine may, in the future, utilize
energy from nuclear fission, references in this field are included.
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Eng.

,
v.'6l,'Hc. 3, t>. 645, Sept. 1939, and y. 62, Ho. 12, p. 880,

Doc. 1940

2. The combustion gas turbine, J. T. Rcttailata, Engineer, v. 170,
Ho. 4411, p. 63, and Ho. 4412, p. 78, 1940.

3. Lcs possibilities actuclles do la turbine a gas a pression
constante, Gautier, C-onic cir.

,
v. llo, Ho. 7, P» 11?; Ho. 8,

• p. 132; and Ho. 9, p. 148, 1340.



-12-

4. The gas turbine (in German), N. Piening, Archiv fur Narmewirt-

schaft, v. 22, No. 1, p. 19, Jan. 1941.
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10.
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j
G. G. Smith,
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No. 1765, p. 439, 1942.

11.

The efficiencies of gas turbines, C. B. M. Dale, Engineering,
v. I56,, No. 4065, p. 474, 1943.

12 . Efficiencies of combustion turbines, S. J.

Engineering, v. 156, No. 40b2, p. 401; No.

v. 157, No. 407S, po 181; and No. 4020, p.

Davies & M.' I. Pawzi,

4063, p. 421, 1943;

221, 1944.

13.

Efficiencies of combustion turbines, P. Jackson, Engineering,
v. 156, No. 406S, p. 534, 1943.

14. The position and development of the gas engine, J. Jones,
Engineering, v, 175, No. 45

5

1
a P" 276, 1943.

15. The gas turbine, Machinery, v. 62, No. 1583, P* 150, 19^3*

16. Has jet propulsion arrived, M. M. Munk
,
Aero Digest, v. 44,

No. 3, p. 49, Pcb. 1, 1944.

17. Present day possibilities of the combustion turbine, H. Pfenninger,
DDR, v. 31,. No. 5, p. I73, May 1944.

18. Gas turbines, present status and future prospects, S. A. Tucker,
Mech. Eng.

,
v. 66, No. 6, p. 3635 June 1944.
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v. 91, ‘Ho. 3» P* 26, Aug. 1, 1944.
* *

l

20. John Barber and the gas turbine, A. K. Bruce, Engineer, v. 178,

p. $06, Dec. 29, 1944; and v. 181, p. 216, March-8, 1946.

21. The combustion gas turbine, E. K. Eischer & C. A. Meyer,
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22. 50,000 KW gas turbines aft el* the war, E. E. Eischer and C, A,
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and C. A. Meyer, Electrical World, ir. 121, No. 18, p. 52, 1944.
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Power Plant Engineering, v. 48, No. 2, p. 90, 1944.
’ ‘

'
,

25. The gas turbine - an engineering possibility today, S. A. Moss,
Power Plant Engineering, v. 48, No. 3 , P* 79, 19'44.

-26. C-as turbine developments. J. K. Salisbury. Steel, v. 115, No. 6,

p. 104, 1944.
'

27. Prospects for gas turbine power
,
P.'R. Siller’, Power, v. 88,

No. 3, p. 68, 1944.
t

28. The gas turbine - present status and immediate prospects,
C. R. Soderberg and R. B. Smith, Power Plant Engineering, v. 4S,

No, 4, p. 70, 1944.

29* Why bother with turbines? S. A. 'Tucker, Power, v. 88, No. 2,

p. 64, 1944;.

30. Potentialities, limitations of the combustion gas turbine,
G. B. Warren, Electrical World, v. 122, No. IS, p. 83; and
No. 20, p. 99, 1Q44.

31. The future of the gas turbine, 3. Wood, Engineer, v. 177, Wo.

4601, p. 202; No. 4602, p. 224; and No. 4609,. p. 242, 1944.

32. The day dawks for jet propulsion, Wefeiinghou.se Engineer, v. 5»
No. 2, p. 47, March 1945.
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33 • Forecasting aircraft propulsion, C, Carmichael, Machine Design,
v. 17, No. 4, p. IO3 ,

April 1945*

34. The place of the gas turbine in aviation, C, D. Flagle & F. W.

Godsey, Jr., AAX, v. 92, Ho. 11, p. 33 ,
June 1, 1945.

35. See prime role for gas turbines in aircraft, C. D. Flagle &
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37 * Gas’ turbine-propeller jet drive and reciprocating engines,
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Dec. 1945*
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52. Gas turbines and aircraft, E. W. Godsey, Jr., SAE ^Jour.
,

v. 54,
No. 9, p 0 45S, Sept. 1946.

53- The future of the gas turbine ~n air trsnsportation, E. W.
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1944. Reproduced in this Letter Circular.

.11.. Combustion turbines, BSR, v. 3*2, Nos. 1-2, p. 8, Jan. -Feb. 1945*
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March 1946.

21.. Modern aerodynamic developments, E. R. Relf, Aeroplane, p. 645,
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Mech. Eng., v. 69 ,' No. 2, p. 115, Fob. 1247.

38 . Analysis of jet—propulsion engine combustion-chamber pressure
losses, X-. I. P ink el & H. Shames, NACA T.N. ' No. 1180, F eb. 1947 .
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'

33 . Axial flow gas turbine development, Aeroplane, v. 72, No. 1861,

p. 98, Jan. 24, 1947.
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1947; also Engineering, v. 163 ,
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with Jumo 004, W, G. Lindo

x
uist & E. W,, Cole, AM, v. 94, Ho. 12,

p. 30, June 15, 1946; and v. 95s Ho. 1, p. 2b, July 1, 1946;
also SAE Jour.,- Vo 54? Ho. 9, p» 5^3s Sept. 1946.

10. Design and construction of German 109—
'Oil A—0 turbo-jet.

Aviation, v. 45, Ho. 9» P* 63, Sept. 1946.

11. Ga,s turbine development at 3. M. W. and Daimler-Benz, Combined
Intelligence Objectives Subcommittee Eep or t, H. M. ' Stationery
Office, London, 194c.

e. Aircraft • Propelled by Jets and Prop-Jets

1. Jet propelled helicopters, C. Giles, Astronautics, Ho, 55s P» 5s
July 1943.

2. Disclose secrets of Allies’ j ct—propelled planes, ‘Aero Digest,
v. 47 v

Ho. 2, p. 107, Oct. 15, 1944.
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3. Nazi jet-propelled, fighters, Aero Digest, v. 48, No. 2, p. 102,
Jan. 15, 1945.

4. The Lockheed P-80 Shooting Star, Aero Digest, v. 49, No. 1,

p. 108, April 1, 1545; and v. 5°» No. 5* P« 60, Sept. 1, 1945* -

5. That zipping Lockheed P-80 shooting star, Aviation, v. 44, -

No, 9, p. 170, Sept. 1945»
'

‘

6. Nazi jet-hats which never took wing, E. J. Bulhan, Aviation,
• v. 44, No. 10, p. 172,. Oct. 1945e '

7. Design analysis" of Messerschmitt Me-262 jet fighter, J. Foster,

, Jr.., Aviation, v. 44, No. 10, p. 115, Oct. 1945; and No. 11,

p. 115, Nov. 1945.

8. Ryan fireball fighter. Aero Digest, v. 51* No. "3, p. 62,
Nov. 1, 1945.

9. Jet and* conventional engines combined in Ryan FR—1 Fireball,
Aviation, v. 44,' No. 11,- p.- 171, Nov. 1945*

10. The
. engineer ing behind that 606 MPH meteor, A. ”H. Narracott,

Aviatiop, v. 45, No.' 1, p. 69, Jan.. 1946.,,

11. More about the Meteor IV, Aeroplane, p. 200, Feb. 15, 1946.

12. XP-81 fighter, AAI, v. 94, No. 5» P« 21,, Mar. 1, 1946. “ *

•13. XP-81 - First "jet propjet" model, Aero Digest, v. 52, No. 3>
p. 80, Mar. 1946.

14. Composite engine aircraft as a basic conception, R. B; Johnston
f & H* S. C-ordon, Aviation, v, 45, No. 4, p. 59, April 1946; also
Aircraft Engineering, v. 18, No. 211, p. 299, Sept. 1946.

15. Preliminary calculation of the mass ratio, range and average
coefficients of efficiency of a long-distance stratospheric
jet plane, M. Z. ICrzywoblocki, J. Frank. Inst., v. 241, No. 4,

p. 255, April 1046.

16. The Ryan FR—1 Fireball, Aeroplane, p.- 465, April 19, 1946.

17* The magnificent mdteor
,
T. S. Wade, Aeroplane, p. 14, July 5,1946.

18. Navy,*s twin jet phantom fighter scores s\iccess in carrier test,
Aviation News, p. 11, July 29, 1946.
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19* Details of XP-34 jet fighter. Aeronautical. Engineering, v. 5,
' No. 7 a p. 97, July 1946.

• t
'

20. Supersonic plane and jet bombers revealed by Army Air Forces,

Aviation, v. 45, Do. 7, P» 68, July 1946.

21. Douglas doings, Aero Digest, v. 53, Do. 1>, p. 89, July 1946.

22. XB-43 twin jet bomber, Aer. Eng. Rev., v. 5, Do. 7, P* &6,

July 1946.

23. The first American jet carrier trials. Aeroplane, p. 167,
Aug. 9» 19^6.

24. Dew turbine air liner, Aeroplane, p. 228, Aug. 23, 19^-6.

25* Comparison of propeller and reaction—propelled airplane per-
formance, 3. Hamlin & E. Spenceley, J. Aeron. Sci., v. 13, Do. 8,

p. 425 j
Aug. 1946.

26. Jet propulsion and its application to high—speed aircraft,
D. J. Keirn & D. R. Shoults, J. Aeron. Sci., v» 13, Do. 8,

p. 4ll, Aug. 1946.

27. British flying wings prepare way for J^P airliners. Aviation,
v. 45, Do. 8, p, 63, Aug. 1946.

28.

” The supermarine jet, Aeroplane, p. 293, Sept. 13, 1946.

29. The influence of the jet of a propulsion unit on nearby wings,
H. Falk, NASA T.M, Do. 1104, Sept. 1946.

30. British eyeing prop-jets for newly tested airliners. Aviation,
v. 45, ‘Do. 9, P* 8'5, Sept. 1946.

31. Supersonic airplane, Mech. Eng., v. 68, Do. 10, p, 897, Oct. 1946.

32. The first jet ’flaring-boat fighter, Aeroplane, p. 53^, Dov. 8, 1946.

33. The Saunders-Roe jet-rropelled fighter flying boat, Engineering,
v. 162, Do. 4218, p. 466, Dov. 15, ,1946c

34. Davy reveals two new. jet fighters. Aviation News, v. 6, No. 22,
’ p. 9', Dov. 25, 1946.

35* Design development of the McDonnell FD~1 phantom, K. Perkins,
Aviation, v. 45, Do. 11, p. 40, Dov. 1946.



36 . First twin—jet tailless,' Aeroplane, v. 71* No. 1857, P* 773

»

Pec. 27 , 1946*37.

'Jet engine tailless aircraft. Engineering, v. 163 ,
No. 4225,

p. 9, Jan* 3, J947*

. 32 . Aeronautics in 1946, Engineer, v. IS3 ,
No. 4747, P* 12, Jan. 3»

1947; also, No. 474S, p. 42, Jan. 10, 1947*

39* Jet airplane range considerations, J. Jonas, J. Aeron. Sci.,

v. 14, No. 2, p. 124, Feb. 1947.

40. Jet airplane utilizing. 'boundary layer air for propulsion,
A. M. 0o Smith & H. 'E. Roberts, J. Aeron. Sci., v. 14, No. 2,

p. 97, Feb. 1947. ’

,
4l. Armstrong Whitworth jet powered flying wing, Aviation, v. 46,

No. 2, p. 53 ,
Feb. 1947*

42. Performance calculation for jet-propelled aircraft, R. K. Page,
J. Roy. Aeron. Soc., v. 5^, No. %7» P* 440, May 1947

-

43* How new Douglas Skystreak will probe the transonic. Aviation,
v. 46, No. 5 , P» 54, May 1947; also Aero Digest, v. 54, No. 3»
p. 35 ,

Mar. 1947.
t

44. McDonnell Banshee’ XF2D-1, Aero Digest, v. 55 »
No. 1, p. 71 ,

•July 1947.

f. Thrust Augmentation

1, Plight tes.ts of -exhaust gas jet propulsion, 3. Pinkel & L. R.
. Turrfer, NACA N.R. No. E-105, Nov. ' 1940.

«
*-

2 . Design of nozzles for the individual cylinder exhaust jet
propulsion, system, 3. Pinkel, L. R. Turner & F, Voss, NACA
N.R. No, E-S3 , April 1941.

3* The effect of exhaust stack shape on the design and performance
,<5f the individual cylinder exhaust gas jot propulsion system,
L. R, Turner ' L. V. Humble, NACA W.R. No, E-77 ,

Nov. 1942.

4. Tests of exhaust propulsion nozzles, P. J. Campbell, NACA W.R.
No. N-43 , May 1943,

5 . Addition, ol heat to a compressible fluid in motion, 3. L. Hicks,
NACA No. H-S8 ', Feb. 1945*

'
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6. Design trends in aircraft exhaust systems, R. D. Haver &

H. A. Goodin, Jr., SASM.P., Detroit, Jen. 1946.

7. HACA study of the utilization Of exhaust
.
gas . of aircraft

engines, B. Pinkel, SAE M,P.
,
Hew York, April 1946.

8 . Recent developments in thrust augmentation as. applied to radial
engine installations, W. A. Clegern, -Abstraqt: SAE Jour., v. 55*
Ho.

'

5 , p. 69 , May 1947*

g. Testing; Controls; Maintenance.

1 . Hov; jot propulsion simplifies cruise control, J, B. Rea,
Aviation, v. 44, Ho. _9» P* 1&4, Sept. 1945. •

’

2.

'Maintenance -principles for gas turb ine jet engines, J. Foster,
Jr., Aviation, v. 44, Ho. 12, p. 115, Dec. 1945*

3« Aviation gas turbine installation- problems
,

M. C. Benedict,
SAE Jour., v. 54, Ho. 2, p. 88 ,

Feb. 1946.

4. Servicing advantages of the jet-propulsion engine, S. 'Cooper,

Aircraft Engineering, v. 8 ,
Ho. 204, p. 69 ,

Fob. 1§46.

5 . A jet servicing solution, Aircraft Engineering, v. IS, Ho* 206,
1

p. 136 ,- April 1946.

6 . Flight testing of jet engines, R. D.- Gilson, Mech. Eng., v. 68 ,

Ho. 5 , p. 411, May 1946 .

7* Servicing the Dorvent I jet engine, -S* Cooper, Aircraft Engineer-
ing, v. IS, Ho.. 209, p. 245, July 1946.

8 . Automatic control considerations for aircraft gas turbine pro-
peller power .plants, C. Wc Chillson, G. P. Knapp & M. Meyer,
SAE M.P., Los Angeles, Oct. 1$46:

9. Inspection procedures for turbo—jets, I. Stone, Aviation,
v. 45, Ho. 12, p. 51 ,

Dec. 1946.

10.

Installation of j§t turbines, M. C. Benedict & A. H. Gabriel,
Aero -Digest, v. 5^> Ho. ‘1, p. 136 ,

Jan. 1947.
* *

* 4 „

11.
,
Automatic control considerations for aircraft gas turbine—pro-
peller power plants, C. Chillson, C-. P. Knapp & M. Meyer,
'Abstract: SAE Jour.

,
v. 55> Ho. 2 , p. 08

,
Feb. 1947*

12.' Gas turbine fuel system components, C. H.
r

Rossiter-Smith, Shell
Aviation Hews (London), Ho, 105, Feb. 1947

.
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1 3 . These test procedures keyed jet engine advance, E. E. Stoeckly,

Aviation, v. 46, Mo. 2 , p. 46, Feb. 1947'.'

14. Aircraft turbo-jet and prop-jet starter systems, A, G. Bardwell,
Jr., J. Am. P.ocket Soc., No. 69 , p. l6, Mar. 1947; also Mech.

Eng., v. 69, No. 7, p. 577, July 1947 .

15 . Control of aircraft gas turbines, ‘M. A* Edwards & J. D. Thompson,
IAS M.P., Cleveland, Mar. 28, 1947. ...

16. Fundamentals of the control of gas turbines for aircraft, Parts
I.& II, H. Euhl, NACA T.M. No. 1142 and No. 1143, May 1947;
Part III T.M. No. 1166, June 1947.

17 . Installation engineering of aircraft turbo-jet engines, R. E.

Small, Abstract: SAE Jour., v. 55 j ^°* 7» ?• 57» July 1947; also
AAI, v. 96 ,

No. 9, p. 30 ,' May 1, 1947* ••

t
' " 4 ‘

>

IS. Determination of turbo-jet engine thrust from tail pipe measurer*

ments, R. ¥. Pyle, Inst. A'eron. Sci., M.P.
,

1947'.

h. Fuels .and Fuel Systems

1 ., Outlook on fuels for conventionally powered and GT-powered
aircraft, A. G. Cattaneo, F. G. Bollo, & A. L e Stanley, AAI,
v. 93 , No. 12, p. 3 O, Dec. 15 , 1945*

’

'

•

2 . A short discussion of jet fuels, B. Goulston, Commercial- Aviation,
p. 40, Doc. 1945. •

3 . The jet engine fuel system, Flight, p. 41, Jan. 10, 1946.

4. A petroleum engineer looks at aircraft fuels, A. C. Cattaneo,
F. G. Bollo 81 A. L e Stanley, SAE Jour., v. 54, No. 2, p. 55*
Fob. 1946 .

5 . Jet-turbine fuel, E. M. Holbrook, Can. Chcm. Process Inds.,
v. 30 ,

No. 2
, p. 2b, 1946.

6 . Aviation gas turbine fuels, N. J, Sweeney, A. J. Blackwood &
N. R. F. Guycr, Abstract: A'er. Eng. Rev., v. 6, No. 4, p. 3 O,

April 1947*
‘

'
-

.
7* Study of fuel systems for jot aircraft, W. H. Curtis & ¥.* J.

Lansing, Abstract: S'AE Jour., v. 55 »
No. 6 , p. 50j June 1947*

S. Fuels for rocket and jet power plants, E. L. Klein, SAE M.P.

,

French Lick, June 1947.
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9.

Composite engine fuel costs, J. P. Pairlie, Aero Digest, v. 55*
No. 1, p. 44, July 1947.

ICo Availability of fuel being considered in design of jet aircraft

engines, A. J. Nerad, Petroleum Processing, v. 2, No. 7, P» 552,
July 1947.

D. Other Gas-Turbine Applications
* f

1

a. General

1. load tests of a combustion gas turbine, A, Stodola, Power, v. 84,

p. 74, Peb. 1940; also 3BR, v. 27, No. 4, p. 79, April 1940.

2. The gas turbine (in German), \'I. Piening, Archiv fur i'armewirt-

schaft, v. 22, No. 1, p. 19, Jan. 1941.

3. Combustion gas turbine, P. Sidier, Gas, v. 17, No. 3, p. 26,

Mar. 1941.

4. The efficiency of combustion turbines with constant-pressure
combustion, ¥. Piening, NACA T.M. No. 975, April 1941.

5. Gas turbine with isothermoA compression and isothermal supply
(in .German), J. Ackeret & C. Keller, VDI 2 eit.

,
v. 85, No. 22,

p. 491, May. 1941.

6. Combustion turbines, B3R, v. 29, Nos. 1—3s P» 9, Jan. -Mar. 1942;
v. 3C, -Nos. 1-4, p. 12, Jan.-April 1943.

7. Reflections on recent publications on gas' turbine developments,
P. Nett-el, J. Am. Soc. Naval Eng.,' v. 56, No. 2, p. 225, N.ay 19^4.

8. American contribution to gas turbine development, C. C. Jordan,
Power, v. 88, No. 5, P« 76', and No." 8, p. 82, 1944.

9. Next steps in using gas turbines, J. T. Rcttaliata, Power, v. 88,
No. 1, p. 92, 1944.

10. Producer gas - future fucA for gas turbines? P. N. Swain, Power,
v. 88, No. 5, p. 3IO, 1944.

11. Coal fuel for the gas turbine? Power, v, 88, No. 5, P» 63, 19^+»

12. Research on internal combust ion' prime movers, J. Caldcrwood,
, "Engineer, v. .181: p* 460, May 17 s 19^6; p. 483, May 24, 1946;

p. 506, May 31, 1946; and p. 525, June 7, 19*+6.

13» The gas turbine in industry (Abstract), J. R. Carlson, SAE
Jour., v. 54, No. 11, p. 76, Nov. 1946.
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0.4. Gas turbine development in 1946, Engineer, v. I 83 ,
No'. ^+7 47

»

p. 14, Jen. 3, 1947; also Ho. 4748, p. 53* Jan * 10, 194-7.

15 . Recent developments in gas turbines, A. Meyer, Mech. Eng., v. 69 ,

No. 4,p. 273* April 1947.

16. Regulation theory for thermal power plants employing a closed

gas cycle, E. Salzmann, Trans. ASME, v. 69 *
No. 44, p. 329*

May 1947.

b. Locomotives

1 . An engineering study of the combustion turbine ’ locomotive, J. L,

Ray, Allis—Chalmers Buttetin No, S-6066
,
Sept. 6

, 1939*

2. The first gas-turbine loemotive, A. Meyer, Engineer, v. 174,
No. 4537 , p. 524, 1942; Engineering, v. 155 ,

No. 4016, p. 15 and
No. 4022, p. I3O, 1943; Machinery, v. 64, No. 1637 , p. 221, 1944;
BBR, v. 29, No. 5 , p. 115, May 1942.

3 . Gasturbinen—Elcktrolokomotive, E. Steiner, Motortechnische Zeit.,
* v. 4, p. 4?4, 1942.

' "
;•

4. Gas turbine locomotives, BBR, v. 29, Nos. I-3 , p. 70, 'Jan. -Mar.

1942; v. 3 O, Nos.' 1-4, p.‘ 56, Jan.-April 19'a3»

5 . Gas-turbine locomotive with electrical transmission, P, R, Sidler,
' Mech. Eng. ," v. 65 ,

No-

. 4, p. 26l, April 1943*

6. A gas-turbine road locomotive, J. T. Rettaliata, Mech. Eng.,

v. 66, No. 11, p. 697, Nov. 1944 .

7. Gas-turbine locomotives for main-line service, P. R. Sidler,
• Mech. Eng., v. 66

,
No. 11, p. 689, Nov. 1944.

8 . Bctrachtungen uber die Bevregungs—Ni&orstandcr von Eiscnbahn im
< Zusammenhang mit Messfahrte zur Ermittlung des Eahrv: i e’der s tandes

der Brown—Boveri C-asturbinen-Lokom'otivc,’ Brown—Boveri Mitteilungen,
A. E. Muller, v„ 31 ,

No. 6 , p. 200, 1944.

9- The gas turbine locomotive’. Gas & Oil Power, v,‘ 40, p. 23 , Jan.

1945.

10. A gas turbine ready for rails, J. T. Rettaliata, Allis Chalmers
Electrical Review, v. 10, p. 20, Mar, 1945.

11. The Brown Boveri gas- turbine locomotive, i.r . Gigcr, BBR, v. 32 ,

No. 10-11, p. 353 ,
Oct .-Nov. 1945.
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12. Coal—turning gas turbine locomotive. Meet. Eng,, v, 63 ,
No. 10,

p. 903> Oct. 19^6 .

13 . Eull-scale equipment is "being "built for BCE locomotive, Bitumin-
ous Coal Eesearch, v. 6 ,

No. 4, p. 1* ,
Oct.—Dec. 1946.

14. 2500 HP gas turbine-electric locomotive, Engineer, v. 182,
No. 4742, p. 489, Nov. 29, 1946.

15 . Coal 3.S the fuel for the gas turbine, J. I, Yellot & A. D. Singh,

Natl. Engr.
,

v. 50 , P» 448, 1946.

lo. Gas-turbine locomotive for the Great Western Eaifway, Engineering,

.
v. 163 , No. 4232, p. 168, Max. 7, 19^7.

17. Progress in railway mechanical engineering, 1945-19*+6, Mech. Eng.,
v. 69 ,

No. 3 , p. 211, Mar. 1947* '

»

18. 2000 horsepower gas turbine generator set, T. J..Putz, Diesel
Progress, p. .4l, April 1947-

Q. Ships

1. Thermodynamics of a new type of marine machinery: Combustion
engines with pneumatic power transmission, H. G. .Hammav &
E. Johansson, Trans. Inst. Marine Eng.. (London), v. 51 *

No. 4,

p. I39 ,
May 1939*

2. Combustion turbines .for marine .drives, BBE, v.. 29, Nos. 1—3 ,

p. 75, Jan.-Mar. 1942.

3* Some reflections .on the propulsion of ships by means of combus-
tion turbines, E. Sqhmid, BBE. v, 29, Nos. 9“ 10, p. 236 ,

Sept,-
Oct. 1942 . ... .

4. The gas turbine as a possible marine prime mover,. C. E. Soderberg
& E. B. Smith, Trans., Soc. Naval Arch. & Marine -®ng. ,

v. 51,
P . 115, 194j.

5 . The application of the combustion turbine to the propulsion of
ships, E. Schmid, BBS, v. 31 ,

No. 10, p. 35O, Oct. 1944.

6 . The combustion turbine for ship propulsion, BBE, .v. 32 ,
No. 1—2,

,p. 81, Jan.-^cb. 1245

•

7 . Model of gas-turbine ship-propulsion unit, Power, v.

p. 83 , 1945 ,

89, No. 2,



5.

:

Gas’ turbines for ships’ propulsion, BBR, v. 33 ,
Nos. 1-2, p. 50*

Jan.-Feb. 1946. • .

9

.

Allis-Chaliners 35^0 K.P. gas turbine undergoing high-temperature
tests, J. R. Custer, AAI, v.* 94, No. 8

, p. 2-8, April 15 , 1946.

10. 6000 BHP gas' turbine, Mech. Eng., v. 68 ,
No. 11, p. 9.^3

»

Nov. 1946. •
•

,

11. Marine gas turbine,' A.' Meyer, Engineer, v. I83 ,
No. 4752, P« 146,

Feb. 7 , 1947. • :•••, <.
. ,

12. Part—load characteristics of marine gas—turbine plants, W. M.

Rohsenov & J . P. Hunsaker, Trans. ASMS, v„ 69 ,
No. .44, ,p. 433*

May 1947 *

d a Miscellaneous 1

* . , . . . .

1. Constant pressure ghs turbines (in German), N. Gentsch,
Brennstoff- und Warmewirtschaf t, v. 22, No. 4, p..49, April 1940*

2. Gas power producers with free pistons (in German), E. Seiler,
Brennstoff- und Warmewir t schaft , v. 22, No. 8

, p. 115, Aug. 1940.

3 . Combust ioh-gas turbines in the power field, Power Plant Engineer-
ing., v. 45, No. 6 , p. 65 ,

June 1941.

4. Pie Gasturbine im Huttenwerk, M. S chat t schneider
,

Stahl u. Eisen,
V.

'

61 ,' No. 19 , p. '465, 1941.
'•

'
t •

5 * Pur'bines for power generation from industrial process gases,
J. Goldsbury & J. R. Henderson, Trans. ASME, v. 64

,
No< 4,

p. 287, 1942;' Combu’stion, v.* 13 ,
No. 5» P» -1941; also Power

Plant Maintenance, v. 4l, No. 6
, p. 70, 1941.

6 . Pie aerodynamischc Turbine im Vergleich zu Pampf- und Gasturbihen
C, Keller, Escher-Nyss Mitteilungen, v.

•

15-16 , ,p. 20,. 1942-3*

7. New ways and means of compressing and heading blast air in
ironworks, N. G. Noack, BBR, v. -3 O', No. 11-12, p. 368 , Nov. -Pec.

1543.
’

:

.
. s

.

8 . Pie aerodynamische Turbine im Huttenwerk, C. Keller & R. Ruegg,
Schweiz er Bauzoitung, v. 122, No. 1

, p. 1
,

1943'."'-
,

9* Pie 'Gasturbine mit“ Kolbentreib-Gaserzeuger (Gas- turbine Xirith .free

piston generator), K. Zinner, Motortechnische Zeit., v,. 5r No. 3i
p. 81, 1943.
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10. 2200 HP ge.s turbine, compact power plant, Power, v. 87, No. 5»

P . 92, 1943.

11. Gas turbines offer opportunities for process use, S. A. Tucker,

Chem. and Met. Eng., v. 51 ,
No. 3 , p. 96 , 1944.

12. Blast furnaco "blowers driven by gas turbines. Steel, v. 114,
No. 23, p. 122, 1944.

13. Two further gas turbines ordered from Brown Boveri for Electric-
ity, br . G. Noack, B3B, v. 32 ,

No. 4, p. l49» April 1945*

14. Beport on tests of the Escher Nyss AIC aerodynamic turbine,
H. Quiby, Schw. Bauzeitung, v. 125, No. 23, P* 269, June 9,

1945; No. 24, p. 27S, June l6
, 1945.

15. Operating experience with the gas turbine, A. E. Pew, Jr., Mcch.
' Eng., v. 67 ,

No. 9, p, 594, Sept. 1945.

16 . Combust ion—gas turbine in the Koudry process, J. E. Evans &
B. C. Lassiat, Petroleum Hcfiner, v. 24, No. 11, p. 46l, 1945*

17. Operating report on gas-turbine use in Sun Oil Co. refineries,
A. E. Pew, or., Oil C-as J., v. 44, !To 0 l4, p. 118, 1945.

18. Experimented, gas turbine plant, Engineer, v. 182, No. 4723,

p. 51, July 19 , 1946.

19» An exploratory excursion into gas turbine patents, E. M. Eernald,
Mcch. Eng., v. 68

,
No. 8

, p. 7 27 5
Aug. 1946.

20. Gas-turbine generate! ,
Scientific American, v. 175» No. 3»

p. 127, Sept. 1946.

21. Coal as a fuel for the gas turbine, J. I. Y.cllott, Am. Inst.
Mining Met. Engrs;, -Coal ‘Tochncl.

,
v. 1, No. 3 ,

Tech. Pub. No,

2086, 1946. ' ’ ‘

22. Emergency uses for gas turbines, Engineering, v. 163 ,
No. 4237i

••

p: 285 ,
: April 11

, 1947 ,

'23» The 'modern gas turbine in the industrial power plant, J. B.

Haskin, Jr., Mech. Eng., v. 69 ,
No. 6

, p» 475, June 1947*

E. Compounding * • '
•

1 . Theoretical analysis of the performance of a Diesel enginc-
compressor-turbinc combination for' aircraft, E. W. Hall, NACA
N.B. No. E-31 ,

Aprils 1945o *
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-
3 6
-

. Possibilities of turbine compounding with piston engine,

C. F. Bachle, AAI, v. 92, No. 10, p. 2o, May 15, 19-45*

3. Calculations of the economy of an 18-cylinder radial aircraft
engine with an exhaust gas turbine geared to the crankshaft at

cruising speed, R. W. Hannum & R. H. Zimmerman, MCA W.R.

No.- E-32, Dec. I9U9.

4. Effect of engine exhaust pressure on performance of compressor-
engine-turbine units, C. E. Taylor, SAE Jour., v. 5^» No. 2,

p. 64, ’Feb. 1946* •
• . . .

•

.

5« Turbine compounding of the piston aero engine, H. R. Ricardo,
J. Roy. Aeron. Soc., v. 5$, -No. 425, P* 325, May 1946.

6. Compounding aircraft engines, W. 0. Meckley & L. J. Fisher,
Aviation, v. 45, No. 11, p. 5°, Nov. 1946.

7. The combination of internal-combustion engine and gas turbine

(1944), K. Z inner, NACA T.M. No. Il4l, April 1947. ..

8. Practical possibilities of high altitude flight with exhaust gas
turbines in connection with ignition engines - comparative
thermodynamic and flight mechanical investigations, A. Wej.se,

NACA T.M. No. 1124, May 1947

.

9. Composite-powered aircraft, B. T. Salmon, SAE M.P., French Lick,
June 1947* 3.1 so Aero Digest, v. 5^, No. 3, p. 6l, March 1947.

F. Intermittent Jets of the V—1 Type - , .

1. The Germans-* vaunted glider bomb, Aero Digest, v. 46, No. -2,

p. 98, July 15, 1944.

2. Robombs - F.O.B. Wright Field, Aero Digest, v. 47, No. 5,
p. 86, Dec. 1, 1944. -

3. Resonance reaction drives as used in flying robot bombs, M. M.
' Munk, Aero Digest, v. 46, p. 5-4, Sept. 1, 1944.

4. The German flyirng bomb engine, AAI, v. 91, No. 10, p. 32,
Nov. 15, 1944.

5. The Nazi V-weapons. Long range rocket now in use, C. Giles,
Astronautics, No. 60, p. 4, 1944.

6. Jet—propulsion engines on the Ford assembly line, AAI, v. 92, ,

No. 3j p. 31, Feb. 1, 1945.
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7» Assembly line methods applied to American robot bomb, L. Westrate,
AAI

3
v. 92, Ho. 7» P« 34, April 1, 1945.

8 . Jet engine production for robombs. Aero Digest, v. 49, Ho. 3 j

p. 134, May 1 j 1945.

9. U. S. Autojet tops Hazi V-l engine, Aviation, v. 44, Ho. 10,

p. 136 ,
Oct. 1945.

10. Small motor fuel injection, D. Elliott, J. Am. Rocket Soc.

,

p. 11, Dec. 1945 .

11. Pulsating jet engine to power aircraft, Science Hews Letter,
v. 50, Ho. 16, p. 254, Oct. 19, 1946.

12. Pulse jets, ram jets and rockets (Abstract), L. Lawrence, Jr.,

SAB Jour., v. 54, Ho. 11, p. 75* Hov. 1946.

13 . See Manildi, Reference II—3—26 .

14. Gas-dynamic investigations of the pulse—jet tube, P. Schultz—
GrunoWg HACA T.M. Ho. II3I, Peb, 1947*

15 . The pulsating jet engine - its evolution and future prospects,
L.' 3; 'Edelman, SAE ’Quarterly Trans., v. 1

,
Ho. 2, p. 204,

April 1947.

* G. Ram Jets

1. Open duct jet propulsion, 3 . Hay, Hestinghouse Research
•'

’ Laboratories Research Report SM-101, July l4, 1941.

2. Project Bumblebee - the Havy’s ram jet, R. ¥. Bass, J. Am.

Rocket Soc.’, Ho. 66-67 , p> 32, July-Sept. 1946.

3 . Ram jets. Product Engineering, v, 17, Ho. S, p. 140, Aug. 1946.

4. Athodyds for aircraft, Plight, p. 155, Aug. 15 , 1946,

5 . Supersonic ram jet engine, ¥. Goss, T> Davis & R. 3. Roberts,
AAI, v. 95 , Ho. 6 , p. 34, Sept. Ip, 1946.

6 . See Lawrence, Reference II-P—12.

7* See Manildi, Reference '11-3-26.

8 .' Investigation on 'the suitability of solid propellants for ram
jet's, H. Schwabl, Army Air Porces Translation HoV P—TS-1021—RE,
Dec. 1946.
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Aerethermodynamic study of ram-jet propulsion, B* Szczeniowski,
Abstract: Acr. Bug. Rev.

,
v. 4* No. 6, p. Jl, April 1947*

H. Rockets

a. General

1. History of the development of the rocket, A. Hausenstein,
Z. ges. Schiess.-u. StJyengstoffw.

,
v.,34, p. 135* 1939 1

v * 35

»

p. 8, 1940. •
.

2. Problems of the Reaction Engine. How, a lipuid-fuel rocket
motor functions, A. Ananoff, Astronautics, No. 48, p. 9» 1941.

3 . Rockets for defense. Jet-propelled shells offer advantages,
E. E. Chendler, Astronautics, Ho. P* 3> 1941.

4. Tank pressure and motor efficiency, ynconsidered efficiency
formula factors, C. Giles, Astronautics, Ho. 48, p. 14, 1941.

5. Thrust of powder rocket charges. Commercial types tested,
R. Healy, Astronautics, No. 51 > P« 6, 1941.

6. Characteristics of the rocket motor unit based on the theory
' of perfect gases, E. J. Malina, J. Prank. Inst., v. 23 O, Ho. 4,

p. 433, 1941.

7. Whirling test stands for simple motors, 3. Smith & E, G. Lill,
Astronautics, Ho. 48, p. 18, 1941.

8. Report on motor tests of June 8, 1941 at Midvale, H. J.

,

Astronautics Ho. 49, pp. 3~l4, 1941. ,

9. Recent results on rocket flight technicue, S. Sanger, NACA
T.M. Ho. 1012, April 1942.

10. The rat ing of rocket fuels. I. The determination of approximate
relative ratings by the use of heat capacities of the discharge
gases, T. S. Gardner, J. Tenn. Acad. Sci., v. 17, p. 3^2, 1942.

11 . Ihe black powder rocket charge; Its military uses, R. Healy,
Astronautics, Ho. 53 , p. 3 ,

1042.

12. Applications of rocket propulsion, M. . Summerf ield, SAE M.P.,
Southern California, May 1945.

13« A liquid—propellant racket motor, L. La'.rrence, Jr., J. Am. Rocket
Soc.

, p« 8, Bee. 19%; also Mech, Eng., v. 68, Ho. 7 s P* 615 ,

July 1946.



14. Hotea on, rocket fuels. A comparison of the relative values of

fuels, A. V. da Rosa, J. Am. Rocket Soc., Ho. 6l, p. 4, 1945*

15. The development and production of rocket propellants in World .

War II, H. IT. Marsh, Chem. Industries, v. 57 j
Ho. 1, p. 65) 1945*

16. Robert H. Goddard (Obituary with account of work
-

on rockets and.

rocket, fuels ), 0. E. Pendray, Science, v. 102, p. 521, 1945*

17. Prictionless flow in a rocket motor, J. J. Pesqueira, J. Am.

Rocket Soc„, ITo. 6l, p. S, 1945* "
r

IS. Rocket efficiencies, E. Burgess, Aeronautics, p. 46, Jan. 1946.

19« The rocket*s future influence on transport designs, M. Summer-
field, Aviation, v. 45, Ho. 1, p. 73s 1an * 19^-6.

20. Rocket to the moon, R. If. Parnsworth,. American Helicopter, p. 19,.

Mar . 1946

.

21. Rockets for research, L. David, Air Hews, p. 28, April 1946.

22. Development of rocket ammunition, H. C-. Jones, Jr., Mech. Eng.,
v. 6S, Ho. 4, p. 3I7, April 1946. '

23» Rocket control, Dell Labs. Record, v. 24, Ho, 5> P» IS3, May 1946

24. Trends in rocket propulsion, H, Raech, Jr., Machine Design, p.

I33, June 1946.
"

t ‘ ...

25* An introduction to rockets and jet propulsion, G. E. Pendray,
Mech. Eng., v. ’6S,' Ho. 7» P* 6 1.1, July 1946.

26. A critical review of German long-range rocket development,
W

c G. A. Perring, J. Roy. Aeron, Soc., v. 50, Ho. 427, p. 4S3 j •

Jujy 1946; also J. Am. Rocket Soc., Ho. 65, p® 1, 1946.

27 • The rocket powerplant, M. J. Zucrpw, SAE Jour., v. 54, Ho. 7s

p. 375, July 1946.
‘

‘
'

25. Rockets, Product Engineering, v. 17, Ho. 7» ?'• T3^s July 1946*

29. Rocket engine fuels, R; McLarren, AAI, v. 95 >
Ho. 4, p. 20,

Aug. 15, 1946.

30. On the theory of rockets,- J. Acker et_, Bulletin British Inter-
planetary Society, v. 1, Ho. 8, p. 37» Sept. 1946.
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31 . Rocket propulsion, R. W. .Porter, Coast Artillery Jour., v. 5 ,

llo. 5 , p. 13 ,
Sept. -Oct. 1946.

32. Adiabatic expansion of a gas stream containing solid particles,
W. R. Maxwell, U. Dickenson & E. E. Caldin, Aircraft Engineering,
v. IS, Do. 212, p. 350, Oct. 1946.

33 . AAE Rocket project awaits V-2 results, Aviation Revs
,

v. 6 ,

No. 19, p-. 10, Nov. 4, 1946.
.

34 . Into space, E. Burgess, Aeronautics, v. 15, No. 4, p. 52, Nov.

1946. '
•

• .....

35* Sec Lawrence, Reference II-E—12

36 . The problem of interplanetary propulsion, L. R. Shepherd,

British ’Interplanetary Soc. Bulletin, v. 1
,

No..
:
'9,_ p. 55t

Nov. 1946.

37- The variable nozzle as a means of maintaining rocket engine
efficiency when throttling, H. If. Burdett, J. Am. Rocket Soc.,

No. 68 ,' p. 39 , Dec.- 1946. ...
3 5. Some possibilities for rocket propellants, A. S. Leonard, J. Am.

Rocket Soc., .No. 6?, p. 12, Pec.. 1946. .

39. Liquid—propellant rocket 'development', ,M. ,U. Nesbitt, J.,Am.
Rocket Soc., No. 6 g, p. 1, Dec. 1946.

40. Man-made satellites? gravity-free rockets no longer impossible,
E. M. Rogers, Army Ordnance, v. 31 ,.No. 159* P* 247, Dpo. 1946.,

41. Rocket theory, J. Acker et, Helv. Rhys. Acta, v. 19, p. IO3 ,
1946..

i •»
. . .

‘ ...
*

•
.

42. Chemical propellants. • Thq system hydrogen perpxide-Permanganate,
F. Bellinger, H. B. Friedman, U. H. Bauer, J. W, Eastes, J. K.

Ladd & J. E. Ross,- Ind. Eng. Cheip.
,

v.
. 38 ',, p. l60 , 1946.

43 . Rocket fuels, P. A. Kylberg & L. 0. Sundblad, Tek. Tid.
,
v. 76 ,

p. 111 -

7 , 1946.
f .

44. Use of hydrazine- hydrate as. a .fuel, H. A. Liebhafsky, Chimie
et industrio, v. 56 , p. 19, 1946.

45. Is the "sky the limit? F. J. Mai ina. Army Ordnance, v. 31 ,

.

No. 157 , p. 45, 1946. . . , .



46. The problem of escape from the earth by rocket, E. J. Malina &

M. Summcrficld, Proc. Sixth Intern. Congr. Applied. Mechanics,

1946.

47* Principles of rocket flight. I. The laws of rocket motion,

A. C. Clarke, Aeroplane, v. 72, Ho. 1838, p. 14, Jan. 3» 1§47«

42. Principles of rocket flight, A. C. Clarke, Aeronautical Engineer-
ing, v. 72, Ho. lS^S, p. 14, Jan. 3 and Ho. 1859, ?• 48, Jan. 10,

1947.

49.

50. . Gravity-Free rockets, Mech. Eng., v. 69 ,
Ho. 1, p. 29, Jan. 1947*

Selection, and design of rocket power plants, W. C. Roberts,
Inst. Acron. Sci.

,
M.P.

,
Hew York, Jon, 1947*

51, The physics of rockets, H. S. Seifert, M. M. Mills & M. Summer-
field, Am. J. -Phys.

,
v. 13, Ho. 1

, p. 1
,
Jan.-Feb, 1947.

52. On the thermodynamics of rocket propulsion, K. Schaefer, Army
. Air Forces Translation Ho. -F-TS-9^2-HE, Feb. 1947*

53* Tiamat - HACA research missile, Aero Digest, v. 54 ,
Ho. 2, p. 80,

Feb. 1947.
; " •

54. Commercial applications of rocket power, D. A. Kimball
,

J. Am.
Rocket Sac.,, Ho. 69 , p. 34, Mar. 1947-

35 • Pocket powerplant s for aircraft, PI. W. Eurdett, J. Am. Rocket
. See., Ho. 69 , p. 4l, Mar. 1947.

56 . Regenerative rocket cooling, T. F. Reinhardt, Abstract: Aer.
Eng. Rev., v. 4, Ho. 6 ,’ p. 3^-, April 1947.

57* Gaging rocket engine forces and flows, £.' P. Sutton, Aviation,
v. 46, Ho. 4, p. 46, April 1947.

58 . Rocket pov/er plants based on nitric acid and their specific
propulsive weights, H. Zb orowski, HACA T.M. Ho*. 1145, May 1947*

59* Hew Havy rocket -aimed at ionosphere, Aviation Hews, v. 7, Ho. 19 ,

p. 13 , May 12, 1947.
- » *

60 . Rockets using liauid oxygen, A. Busemann, HACA T.M. Ho. 1144,
,

May 1947.
*

6 1. Flight control of rockets, G. White, Aero Digest, v.

• p. 5C, May 1947.- • • '

54, Ho. 5 ,
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62. Super-altitude research rocket revealed by the Navy, C. H. Smith,

M. ¥. Rosen & J, M. Bridger, Aviation, v. 46, No. 6 , p. 40,

June 1947*

63 . The liquid-propellant rocket motor, J. H. Wyld, Mcch. Eng., v. 69 ,

No. 6 , p. 457 » Juno 1947*
'

h. V-2 Type
,

1 . How the V-2 rocket is powered, AAI, v. 92, No. 1, p. 27,
Jan. 1

,
194s.

2 . Evaluating the vaunted V-2, ¥. Ecy, Aviation, v. 44, ho'. 2 ,

p. 212, Eeb. 1945. -
.

3 . Analysis of V—

2

performance, A. V.Da Rosa,, Aero Digest, v. 49,
No. 3 , p. 9S, Hay 1, 1945;

4. V-2 and beyond, ¥. Ley, Air Trails, p. 26 ,
Mari.' 1946; and p. 36 ,

April 1946 0

5. V—2 *s power plant provides key to future rocketry, R. Heady,
Aviation, v. 45, No. 5, P« 63 ,

May 1946.

6 . Getting the V-2 into action, AAI, v. 94, No. 12, p. 42,
June 15, 1946.

7. Analysis of the first two American V-2 ..flights, R. ¥. Porter,
J. Am. Rocket Soc.

,
No. 69 , p. 37, Mar. 1947.

8 . Rockets in the desert; A report on the Ordnance firings at
White Sands, H. Rivkins, Army Ordnance, v. 3^, No. l6l, p. 425,
Mar. -April 194-7*

c. Jet—Assisted Takeoff (ja.to)

1. Consideration, of auxiliary jet propulsion for assisting take-off,
L. R. Turner, ITACA W.E. No. S-49, Hay 1540.

2. Adapt rocket takeoff for U. S. v/arplanes, Aero Digest, v. 47,
No. 1, p. 108, Oct. 1, 1944.

3* Jato and civil aviation, Southern Plight, p. 32 , Jan, 1946.

4. Jet propulsion and rockets for assisted taJro-off, M. J. Zucrow,
Trans. ASHE, v. 68 ,

No. 3 , p. 177 ,
April 1946.
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5* Technical aspects cf rockets and jet—assisted take-off, M. J .

,
Zucrow,' Aero Digest, v. 52, No. 4, p. 88

,
April 1546.

6

.

.Rocket-assisted take-off, Z. Krzyvoblocki, Aero Digest, v. 53*
No. 6

, p. 75, Dec. 1946.

7-. Application of jet assistance to transport aircraft, E. E. Nelson,
Abstract: SAE Jour., v. 55 3

No. 3» P* 67 ,
Mar. 1947*

d. Guided Missiles

1. American guided missiles, Aviation, v, 45, No. 1, p. I33 ,
Jan.

1946.

2. P.A.D. (Pilotless Aircraft Division), "Air Tradls, p. 40,
Mar. 1946.

3 . Improving the guided missile, Aero Digest, v. 52, No. 5> P* 68 ,

May 1946.

4. . German developments in the field of guided missiles, D. L. Putt,

SAE Jour*, Vo 54, No. 8
, p. 405, Aug. 1946.

5* Jet planes and gapa in the Army Air Forces, E. R. Schoenholtz,

, .
J. Am. Rocket Soc., No. 68

, p. 29, Dec. 1946.

6 . German development in the field of rocket—powered controlled
missiles, J. B. Mauldin, J. Am. Rocket Soc., No. 65 , p. 24, 1946.

7. Plight testing of guided missiles, H. K. Cheney, Inst. Aeron.
Sci., -M.P.

, New' York, Jan. 1947*

8. Testing naval pilotless aircraft, G. Merrill, J. Am. Rocket
Soc., No. 69-, p.' 5,

:

Mar. 1947*

9.

The Pairey guided missile, Engineer, v. I83 ,
No.

April 18, 19475 also Plight, v. 51, No. 1999, p.

.
19,47. • - - - '

4760 , p. 332 ,

344, April 17,

10.

A new vreapon, Aeroplane, v. J2, No-. 1871, p. 3 S3 ,
April 18, 1947.
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e. Socket Propulsion for Manned Aircraft

1. Hov/ Nazis* Walter engine pioneered manned rocket-craft, S. Healy,

Aviation, v. 45, No. 1, p. 77 »
Nan. 1946.

'

2. Socket fighters, H. F. King, Flight, p. 5^9, Nay 23, 1946.

3* Develop potent rocket engine for Navy’s supersonic planes,
Aviation, v. 45, No. 6, p. 7d» June 1946.

4. How we are preparing to reach supersonic speeds, J. Woolams,
Aviation, v. 45, No. 9» P® 3 ^j Sept. 1946.

5 . German rocket aircraft and their power plants (Abstract), S. A.

Cole, SAE Jour., v. 5^» No. 11, p. 74, Nov. 1946.

6. Unique features built into XS-1, Aviation News, v. 6, No. 23,

p. 12, Dec. 2, 1946.

7. First XS-1 powered flight opens drive to supersonic speeds,
Aviation News, v. 6, No. 25, P® 9, Dec. l6, 1946.

8. Socket-propelled interceptor fighters. The Walter HWK 509
rocket unit, E. Burgess, J. Am. Socket Soc.

,
No. 65 , P»- IS, 1946;

also Aeroplane, p. 36 ,
June 1946. 1

9. Construction and performance of the Baka. Japanese jet-driven
suicide bombs, W. j. Osborn, Jr. ,-J. Am. Socket Soc., No. 65 ,

p. 20, 1946.

10. Socket engine which ..powers supersonic XS-1, J. Shesta, Aviation,
v. '46, No. 1,’ p» 44, Jon. 1947.

11. Socket po;tfer, L. Bruchiss, Skyways, v. 6, No. 2, p. 33# Neb. 1947

12. Socket powerplants for aircraft, H. W. Burdett, J. Am. Socket
Soc., No. 69 , P» 41, Mar. 1947*

I. Atomic Energy

1. Nuclear reactions, P. Morrison, Am. J. Physics, v. 9, P® 1S5,
1941.

2. Atomic powered rockets, C. Giles, J. Am. Socket Soc., p. 5#
Sept. 1545.

3 . The atom - new source of energy, Aviation, v. 44, No. 9# P® 103

,

Sept. 1945.
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4. Utilization of atomic energy, C. C-oodman, AAI, v. 93,’ No. H,
p. IS, Dec. I, 194s. •

5. Nature and portent of atomic energy, ¥. P. G. Swann, Aero
. Digest-, v. 51, No. 5, P* 33 »

Dec. 1, 1945*

6. Utilization of nuclear energy, M. L. Oliphant, Proc. Roy. Inst.

. Great- Drit.
,
Dec. 14, 1945*

7. Atomic energy, L. Bruchiss, Air News, p. 40, Dec. 1945*

S. The mighty atom, D. C. M. Hume, Canadian Air Cadet, p. 14,

Dec. 1945«

9« Atomic-energy homh dates nev; era in power, A. E. Knowlton,
Electrical Uorld, y* 124, No. 7, P* 100, 1945*

10. Atomic power, B. ¥. Sargent, Eng. J. (Canada), v. 28 , 'p. 752,
1945.

11. Atomic energy for military nurposcs, H. D. Smyth, Rev.' Modern
Phys., v. 17, p. 351* 19^5

•*

12. -Development of atomic energy, J. R. -'Dunning, SAE M.P. ,’ Detroit,

Jan. 1946 0

13. Atomic energy, ¥. Ley, Air Trails, p. 24, Jan.’ 1946'.

-14. -The atom and aviation, ¥.- E. Oghurn, 1 Plying, p. 21, Mar. 1946.

15. Atomic energy, H. S. Tsien, J. Aeron. Sci., v. 13, No. 4,

. p. 171, Apr-il -1946.

16. Atomic-Bomb engineering, A. C. Klein, Mech. Eng,
,

v. 68, No. 4,

p.< 297, April 1546-0

17. . The .future-, of nuc1-ear- power
,

J. A. Wheeler, Mech* Eng.’, v. 68,
No. 5, p. 401, May 1946. 1 * '

15., Education and atomic power, ¥. G. Pollard, Mech. Eng. ,’v. 6S,

No. 6, p. 509» June- 1946. *
- - ' '

19. Nuclear energy as a power source, H. G. Bowen, Mech. Ehg.
,

v. 6S,
No. 9, p, 779 r Sept/ 1946.- •

.. ..
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20® The rating of rocket fuels. Rocket fuels using atomic energy
as a primary heat 'source, T. S. Gardner, J. Am, Rocket Soc.,

No. 66-67 , p. 23, Sept.-Nov. 1946.

21. Atomic* hydrogen, ' the fuel of the future, L, C. Young, J. Am.
Rocket Soc., No.' 66-67 , P® 35s Sept. -Nov. 1946.

22. Atomic powered rockets, Science News Letter, v. 50» No,. 23,

p. 35 S, Dec. 7, 1946.
.

*

23* Engineering in an 'atomic era, A. C. Klein, Mech. Eng.,, v. 68
,

,No. 1 .2
,

p.’ 1029 ,
Dec. 1946.

24. A report on the international control '•-f atomic energy, C. 'I.

.Barnard, J. R. Oppenheimer, C. A. Thomas & D. E.‘ Lilienthal,
Dept, of State, ' Puhlicat ion 2498, 1946.

25* The social implications of atomic energy, A. H, Compton, Am. J.

Phys., v. 14, p. I73 , 1946.

26. Peacetime uses of atomic power, P. Daniels, Chem. Eng. News,
v. 24, pp. 1514 and I5SS, 1946.

27» Atomic energy, C. Darwin, Science Progress, v. 3*4, p. 449, 1946.

28 . Atomic disintegration, N. Feather, J. Roy. Aeron. Soc., v. 50,
p. 553 . 19^6 .

29. Atomic energy, A. L. Hughes, Mining Congr. J., v. 32 ,
No.' 6 ,

p. 22, 1946 and v. 32 ,
No. 7 , p. 4o, 1946.

30. How can atomic energy he controlled? D. E. Lilienthal, Chem.
Eng. News, v. 24, p. 24S3, 1946.

3 1. The nature of the atom, L. Meitner, Fortune, v. 33 , p. I37 , 1946.

32 . Development of atomic energy, E. J., Murphy, Chem. Eng. Nex^s,

v . 24, p. 182, 1946.

33.. The international implications of atomic energy, 'J. T. Shotwell,
Am. J. Phys.,' v. 14, p. 179,- 1946..

34® Nonmilitary uses of atomic energy, C. A. Thomas, 'Chem. Eng.
News, v. 24, p. 2480, 1946.

35® The atomic rocket, Engineer, v. 183 ,
No. 4753* P® 172, Ecb. l4,

1947.
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36 . Atomic energy, U. S. AAF, Intelligence Review IIo. F-IR- 135-RE,

Feb. 1947.

37. The significance of atomic energy, H. 3. Hass, Abstract: SAE

Jour., v. 55 »
No. 2, p. 48, Feb. 1947 =

38 . Atom bomb, Air Affairs, v. 1
,

No. 3» P* 324, Mar. 1947*

39. Elementary theory of the chain-reacting pile, E. Fermi, Science,

v. 105, p° 27, 19^7®

J. Thermal Properties of Gases

1 . The new specific heats, R. C. K. Heck, Mech. Eng., v. 62
,

No. 1,

p. 9, Jan. 1940.

2. Properties of air, H. Zachokke, Browm-Boveri Mitteilungen,
v. 28

,
No. S-9, p. IS3 ,

Aug.—Sept. 1941, also Aircraft
Engineering, v. 14, No. lbl, p. 194, July 1942.

3 . Thermodynamic properties of air, R. V. Gerhart, F. C. Brunner,
H. S. Mickley, B. H, Sage & W. N. Lacey, Mech. Eng., v. 64,

No. 4, p. 270 ,
April 1942.

4. Specif ic : heats of gases, F. 0. Ellenwood, N. Kulik & N. R, Gay,

Mech. Eng., v. 65 ,
No. 5» P* 3&5> 19^3*

5 . A table of thermodynamic properties of air, J. H. Keenan &
J. Kaye, J. 'Applied Mech. (ASME), v. 10, No. 3 , p, 123, 19 i+3»

6 . Heat capacity lag in turbine working fluids, A. Kantrowitz 8;

P. V. Huber, MCA W.R. No.' L-21, May 1944.
*

7 . A new polytropic chart for gas turbine problems, B. Wood,

Engineer, v. lfS, p. SO, Aug. 4, 1944.

S. Gas turbine, gas charts. Bureau! of Ships, Navy Dept., Research
Memo. No. 6—44, Navships 25O-33 O-65 Bee. 1944.

9. Thermodynamic d.ata for the computation of the performance of

exhaust gas turbines, 3. Pinkel & L. R. Turner, NASA W.R.
No. E-23, Oct. 1945/ ’ ...

I
1

10. Evolution of energy in jet and rocket propulsion, P. Bielkowicz,
Aircraft Engineering, v. IS, No. 205, p» 90j Mar. 1946; No. 206,
p. 129, April 1946; No. 207, p. 163 ,

May 1946;. No. 208, p. 20c,
June 1§46; and vA 19, No. 21p, p. 1§, Jsm. 1947*
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11. Charts for the rapid calculation of the work required to

compress dry air, \f, A. Benser, W. ¥. T'Jilcox & C. K. Voit,

NACA T.H. Ho. 1043, 1946.

12. Hew temperature-total heat-entropy chart for gases with
variable specific heats, J. B. Binniecome, Inst. Mech. Engrs.

Proc. 155, War Emergency Issue Ho. 17 , p. 117* 1946.

13 . New temperature total heat-entropy chart for gases with variable
specific heat, J. B. Einniecome, Engineer’s Digest, v. 4, No. 2,

p. 73 »
Beb. 1947.

14. Mean specific heats for working media of gas turbine powerplants,
H. A. Hall, SAE Quart. Trans., v. 1, Ho. 3 , p. 490, July 1947*

K. Miscellaneous

1 . Bockets and pseudo—rockets. Some interesting comments on air-
stream engines, L. Manning, Astronautics, Ho. 60, p. 8 , 1944.

2. Aeronautical supremacy demands jet and rocket research,
*B. Healy, Aviation, v. 44, Ho. 7» P» 152, July 1945; and v. 44,
Ho. 8, p. 149, Aug. 1945 .

3 * Some advantages and limitations of centrifugal and axial
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