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L__SUMNARY

During the past month, Phase I involving Wind Tunnel tests
of n standard 8 x 5.5 imeh pulse jet engine was completed. A sum-
mary report on thie work is no® being distributed.

Drag measurements on the 8 x 5.5 inch engine with the sub-
merged inlet cowl gave a drag coefficient varying from .35 to .39
in the duct closed case, and .49 in the duct open case, The cal-
culated external drag coefficient was about ,25,

Tests with a laminated vane utilizing .008 spring steel
on the striking side, .005 beryllium copper in the center, and ,006
spring steel on the outside gave static life of 2.5 hours. The valve
life with ram air, while not as good as with static operation,
is considerably greater then with the single leaf type valve,

Reduction in the valve arsa 14¥ increased the upper oper-
ating Mach number from about .55 to about .65. A total reduction
of 29% incressed the upper operating Mach number to about .80, The
reduction in valve area caused a reduction in thrust in the lower
Mach number reglon as compared to the standard valve box,

Measurements of operating frequency for a particular con-
figuration at varlous Mach numbers showed little change occurring
with Mach number up to M = 7. If anything, a slight decreass in
the peak thrust operating frequency occurs.

It was found that increasing the vane tension has the
same general effect as decreasing the valve area., That is, the
upper operating Mach number iz raised at some sacrifice in thruast
at the lower Mach numbers,

It was found that a simple flared augmenter would give
the same static thrust increase as the stepped type augmenter,

I1__NOMENCLATURE

The Bureau of Aeronautics (Reference 1) has re-defined
the term net thrust as applied to pulse jet engines such that it
now agrees with turbo-jet nomenclature, Under the former system,
the net thrust was considered to be the thrust delivered by the
engine after overcoming its own external drag. Under the new sys-
tem, the net thrust 1s the thrust produced by the engine at a give
en air condition when the engine is not subject to external drag,

UNCLASEILS Page 1
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Gross and net thrusts are hereafter defined as follows:

Gross thrust = W, 4 Np

- &7 1 Vj
8
Net thrust = e We ¢, _ My ¢ where
g g °
Wy, = Welight flow of engine air, 1bs,/smec.
We = Weight flow of fuel, 1lbs./sec.

Vy = Average jet velocity, ft./sec.

Vo Free stream air speed, ft./sec,

It ia presumed that the net thrust as defined above is
equal to the sum of the net scale reading of the test stand plus
the external drag as defined in Appendix B of Rsference 2, There-
fore, in this and succeeding reports, the net scale reading of
the test stand which was formerly identified as "net thrust® will
be presented as "net thrust minus external drag.® The computed
valus formerly presented as "gross thrust¥ (net mcale thrust plus
external drag) will now be callied "net thrust,®

111 PROGRAM

During the past month, Phase 1 of the subject contract
was completed. This phase involved "Wind tunnel tests of stand-
ard pulse jet engines and a report on the work accomplished.* The
summary report is now being reproduced for distribution, It is
iden’ ified by References 2,

The remainder of the work carried on during the month has
been on Fhases 2 and 3, Fhase 2 involves theoretical studiea of
subsonic nulse jet engines and phase 3, development testing of
subsonic pulse jet engines,

Davelopment testing during the month utilized for the
most part an 8 x 5,5 inch pulse jet engine &8s shown in Figure 7
of Reference 3,

High speed tests were carried out at the U, S, Navy Wind
Tunnel Laboratory at Fontana, California,

Page 2

e el

Lol

T AT

i g




2 June 1947 P,R, 30-29-6
RESTRICTED Prolect 30-29

15,

16,

17.

18.

19.

IV DEVELOPMENT TESTS

A, Submerged Inlat Cowl

In the previous monthiy progress report, performance
characteristics were presented for the standard engine when equip-
ped with a submerged inlet cowl, (See Reference 4, Figures 3 and
12). Cold drag measurements were made on this engine in both the
duct closed and duct open condition with internal airflow measure-
menta being taken in the latter case. From this data, the extern-
al drag coefflicient of the engine was calculated. This information
is presented in Figure 4, For the methcd used to calculate the
external drag coefficlent, see Appendix B of Reference 2,

One of the purposes in mind in the design of this cowl
was to raise the critical Mach number of the inlet on the presump~
tion that an excessive drag rise might be cocurring at relatively
low operating speeds, thereby adversely affecting the thrust,

A study of the drag coefficient curves shows that the submerged
inlet unit does have a higher critical than the plain cowl, the
break away point with the former in the duct closed position be-
ing about ,7 and with the latter about ,85 Mach number. The dray
of thls unit, howevar, is slightly higher than the plain cowl be-
low ,7 Mach number, This is most likely a result of the increased
surface area and resulting skin friction with the submerged inlet,

Pressurs coefficients on this cowl during cold flow test-
ing are presented in Figures 5 and 6, With the duct open, the pres-
sure coefficient over the outer surface of the inlet lip never-reaches
the critical coefficient, (See Figure 3.2, Refersnce 6). However,
the critical point is reached at about M, - .8 on the central body.
This indication of m shock formation is borne out by the force
break in the drag coefficient curve at about M - .85 (Figure 4).

The pressure coefficients showm for the inner surface of
the 1ip indicate sonic velocity is attained at about M = .6, How-
sver, this choking of the inlet is due to the large mass flow for
the particular configuration tested., The actual peak air mass
flow into the engine when operating is about one half the flow in
these tests, Cold flow tests with the duct partimlly blocked to
peruit only the required mass flow will be made at a later date,

The pressure coefficients for the duct closed condition
indicates the submarged body is shock-free up to ebout M = .85,
The plot of coefficlants over the lip is difficult to interpret
in terms of streamlines, However, it is apparent that there are
no compressibility troubles on the outer surface up to N = .91,

Page 3
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H. Barvlilium Cobper laminated Vanes

Tests currled vul by Lhv Naval Research Laborubory havs
shown that the triple leaf type of valve has a considerably great-
or 1life than the standard single leal type. These tests were made
using a l4~inch diameter engine operating statically. Na data
hawbeen published to date by N.R.L. on the beryllium copper lami-
nated type vane, the knowledge of the development being obtained
from a personal visit, Reference 4, however, does give data on a
similar valve using a silicone-resin coated glass cloth center mem~-
ber instead of the beryllium copper, This construction was also
tested and is discussed in section IV=C.

The tests made by Marquardt Aircraft Company were for the
purpose of checking the reported valve life on a smaller diameter
engine, also to see what effact, if any, ram pressure has on the
valve life.

The beryllium copper laminated vane assembly used in the
tests conducted to date consists of a ,008-inch spring stsel mem-
ber on the striking side; a .00%-inch beryllium copper, full hard
temper in the center; and a .00é=inch spring steel member on the
combustion chamber eide, The members aro individually formed so
as to be in the normally closed, nc tension position, The units
are not bonded together,

Terformance with this valve is given in Figure 7. Per-
formance with the same configuration but with .010 spring steel
valves is given in Figure 12 of Reference 4, A comparison of the
curves shows that statically, the thrust ia increased with laminated
vanes; at M = .2 and ,3 performance is very similar and at M= .4,
the specific fuel consumption and thrust are poorer. Operation a-
bove M = .4 was not possible. This indicates that the valve assenb~
1y ‘had a tension less than the ,010 single leaf type, thus allow-
ing the induction of too great a volume of air at the higher speeds,

Regarding valve life, the engine was run statically for
2,5 hours at peak thrust without failure occurring. No drop-of £
in thrust ococcurred during this run, A corresponding continuous
run has not yet been made at high speed; however, it was evident
from the appearance of the valves after the runs had boen made that
deterioration is considerably accelesrated under the high speed
conditions. It appears that the 1ife with ram air will be about
L5 minutes. A check run is planned during future tests.
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Fact - . believed to contribute to the improved 1ife of
this type valve include the following:

(a) The center member acts as a cushion to reduce the
severity of impact loade on the striking vane.

(b) The center and outer members act as heat inculators
to prevent direct contact between the combustion
flame and ths striking vane thus permitting the strik-
ing vane to operate at a lower temperature.

(¢} Even if one or two of the members fail, the thrust
is not adversely affected since the third member
still provides a seal, Failure of the three members
does not occur simultaneously but rather in a con-
secutive manner.

C, FPlastic laminated Vaues

This type valve 18 identical with the beryllium copper
laminated type except that the center member i1s a ,010~inch thick
silicone~resin coated glass cloth material instead of the beryl-
lium copper, The leaves were assembled in pairs as shown in the
sketch below,

.008 spring steel

————— Silicone-resin coated
glass cloth

- .006 apring steel

Performance tests of this type valve at M - .4 1s given
in Pigure &, Continucus 1ifo tests have not yet Leen made, The
static thrust exceeded that for .0iO steel vanes (Figure 12, Re-
ference 4) by about 204, At M = .4 peak thrust is off slightly and
the specific fuel consumption worse, indicating less velve tension
with resultant indvction of larger volumes of air at a given speed.

A continuous life test has not yet been made. However,

it appears that the life is as good as the beryllium coprer laminated
type.

Page 5
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D, Reduced Valve Area

To check the effect of valve entrance area on performance,
two sets of runs were made, the first being with the valve area re-
duced 14% and the second with a 9% reduciicn., The blucking waé
done by replacing one and two, respectiveiy, of the seven grid bars
with solid blocks,

Figures 9, 10, and 11 show the effect of the blockage on
performance, Three major effects were noted, First, decreasing
the aree raised the maximum speed at which the unit would operate,
With the standard engine, the upper limit was about .4, Decreas-
ing the area 14% raised the upper limit to a Mach number of about
.65 and a 28% reduction to a Mach number of about .80, Secondly,
the performance was much smoother at all spseds. Thirdly, reduc-
tion in the valve area reduced the thrust in the lower Mach number
region as compared to the standard valve box. At M = .4 the meas-
ured reductions in net thrust for 14 amd29% blockage were 16 and
19% reapectively.

In Figure 12 is shown the variation of operating frequency
with fuel flow and speed from M x O to M = .69, The measurements
were token with the Frahm tachometer on the configuration with 29%
of the walve area blocked,

Little, if any, variation in the opsrating frequency range
with Mach number is evident from the data, At ths lean 1limit the
frequency is about €5-90 c¢.p.s,, and at the rich limit about 40
CoP.B,

The trend of the data adds proof to the theory that for
a gilven geometry, the volume of the inducted charge must not ex-
ceed a certain percentage of the total volume of the engine or re-
sonance will not take place, For a given configuration, increas-
ing the ram pressure causes an incrsase in the volume of the charge
inducted per cycle until finally the critical ratio of inducted
charge to engine volume is exceeded and resonance stops, Thus, it
would appear that one means of obtaining maximum thrust at all
forward speeds would be to provide aome means for varying the en-
trance valve mechanism with increasing ram pressure such that the
optimum inflow is obtained at all speeda., Varying the entrance
area inversely with ram pressure or varying the valve tension dir-
esctly with ram pressure should accomplish this purpose.

E.__Vanes Normally Closed With Initial Tensiopn

To check whether or not increasing the valve tension

Page 6
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would have the same general effect upon performanco as decreasing
LViie valve eulraiice aieda, & LWEL wab wade uding .Ul< inch vVeiies pis-
formed 80 a8 to be ,06 past the normally closed position prior tc
aasembly of the vanes in the valve box, A considerable amourt of
initial tension thus existed. Data are presented in Figure 13,

It was found that the engine would operate up to & Mach
number of about .8, Operation in general was quite similer to the
operation with a 29% valve arsa block, The engine ran very smooth-
ly, particularly in the range of ,4~-.7 Mach numbsr: however, the
external drag and internal thrust still equalled cne another at a
Mach number of about .6, It is belleved that the effect of the in~
creased tension was to cut down the inflow even more than the 29%
valve block had done. A study of the data in Figure 13 justifies
this assumption. For example, at ¥ z .4 this configuration gave
a poak~net thrust=sxternal drag of about 16 pounds as compared to
about 37 pounds with 29% block and 52 pounds with no block.

F, Smooth Flared Augmenter

To determine whether or not the steps in the standard
"stepped" augmenter had any effect upon the thrust increase noted
with the augmenter, a new augmenter was made up from a single piece
of material with a simple flare having in exit area 16% greater
than the tailpipe and the same length as the step;ed augmenter.
The exit of the stepped augmenter is 12f greater than the tailpipe.
The plain flared augmenter is shown in Fipure 3, Consecutive
static runs were made; first with no augmenter, next with the
stepped unit, and finally with the plain flared augmenter. RXo
other changes existed. The results are shown in Figure 14,

The data shows no noticeable difference in performance
between the stepped and simple fiared sugmenter, nor was any
differsnce noticeable in the manner in which the unit operated.
Accordingly, it is believed that the steps are unnecessary.

Fressure Cycle sin

Initial combustlion chamber pressure measturements were made
during the past month using the equipment shown in Figures 1 and
2, A brief description of the equipment and procedure for making
the recordings follows:
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The pickup used is & Statham anbonded electric strain gage
differential pressure instrument with a range of 40 p.s.i. Batier-
ies supply d.c. current to this pickup, the output of which is a
d.c. voltage proporticnal to the differantial pressure being meas-
ured, As the natural frequency of the unit is about 1,000 c¢.p.s.,
it will measure frequencies up to about 500 cycles accurately,

Connection of the pressure tranamitter to the engine 1s
made through a water cooled adapter as seen in Figure 2. This un-
it is essentially ldentical to the water cooled adapter used by
the Naval Kesearch Laboratory as described in Reference 5. The
adapter is inatalled 6 inches back of the valve bank on the bottom
ajide of the engine. A short length of heavy rubber hose connects
the adapter to the pickup and serves to partially isolate the pres-
sure transmitter from the vibration of the engine,

The voltage output from the Statham pressure transmitter
is connected to the vertical amplifier of a Dumont oscilloscope,
The deflection of the electron beam spot is them proportional to
the lnatantaneous d.c. voltage cutput of the pressure pickup, 4
converted 16 mm, gun cumera thkes a continuous picture of the spot
deflection while an argon bulb flashing at line frequency puts
timing blips on the {ils at .02 mecond intervals,

A calibrating system 1s incorporated whercby resistors
of the proper value are shunted across one leg of the strain bridge
to give voltage outputs corresponding to 10, 20, and 30 p.s.i, Cali-
brations are made immediately upon shutting down the engine before
the plckup temperature has had time to change, The calibration
switch also has a position that shorts out the pickup to aid in
serc pressure determination,

If the pickup bridge were balanced at the elevated temp-
eratures encountered, the zero cutput line would be a zero pres-
sure line, but as some unbalance sxista, thls means a small d.c,
potential 1s present on the oscilloscope for zero pressure., The
oscilloacope i8s only affected by this d,o, voltage at the in-
stant it is applied or discontinued and by making use of this
fact, it is possible to get a true zero pressure line, This char-
acteristic has been used to locate the zero line shown on each of
the traces presented,

Figwres 15, 16, 17, and 18 present pressure recordings
made with various configurations, and at various fuel flows and
Mach numbers as noted., The measured net thrust, external drag, fuel
flow, average maximum pressure, average minimum pressure, and
cyclic frequercy are noted under each record,

Page 8
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Y THECRETICAL STUDIES

In conjunctiom with the design ol the submerged iniet
cowl, a basic serodynsmic study of high critical Mach number in-
lets has been made, An axial symmetric, incompressible flow study
about an ellipsoidal nose attached to an infinite circular cylin-
der has been completed, Relaxation methods were used. The velo-
city distribution about the ellipsocidal configuratinn was compared
with that about a blunt shaped nose defined by a source in a uni-
form stream, The results of this study may be taken as a first
epproximation for a numerical study of a steady or unsteady cou-
pressible flow avout shapres suitable for pulse jet inlets,

In order to design a divergent engine that will achieve
the high thrust per unit frontal area believed poasible for this
geomnetry, a thermodynamic analysis 18 being uads, A solution of
a set of one dimensiona)l thermo-hydrodynamical non-linear differen-
tial equations formulated by Dr. J. K. L. MacDonald (Reference 7)
for application to pulse jets has been started. The initisl and
boundary conditicns are tsken from experimental data on the 8-inch
divergent enginie already built, Numerical methods involving the
use of characteristic theory are being used,

VI __PROGRAM FOR THE COMING MONTH

Tests planned for the following month include the follow-
ing:

Ducted pulse jet engine. An 8-inch engine submerged in an 1ll-inch
duct is now nearing completion, The unit is designed to operate
at M = .85, Tests of several different variations of the basic
unit are planned,

A new "V* type valve box with 60% greater entrance area. This will
be tested on both the standard and divergent engines,

At least two new tallpipe augmenter designs,

Variation in length of engine tailpipe.

A new engine having a cleaner external contour faired smoothly
between the combustion chamber and the tailpipe.

A cowl designed to give low ram pressure recovery at the valve box,
A turbulence promoter installed within the combustion chamber be-

hind the valve box, This unit has been designed from data supplied
by Dr. McDonald and Dr. Hett of the Project Squid group at New York

Page 9
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Univeraliys. Ouch a undt gave cobsidsrabtls incrsass in flames pro-

pagation speeds in tests conducted at the above mentioned organi-
sation.

An integral air starting devics,
Variations in diamster of angine tailnipe,
Variations in geometry of the divergent engines, ,

VII VISITORS

Three parties affiliated with Project Squid have visited
the Marquardt Aircraft Company of recent date, FProblems of mutu~
al interest pertaining to pulse jet engine developments were dis-
cussed, The viaitors were:

1. Dr. J. K. L. MacDonald, Frofessor of Graduate Mathe-
matical physics, New York University; Member, Techni-
oal. Comnittee, and Chairman, Pulse Jet Fanel, Froject
Squidc

2, Dr. John W, Hett, Research Associate, New York Uni-
versity; Experimental Ressarch mnd Consultation,
Project Squid,

3, Mr. J. G, Wilder, Jr, Senior Research Aercdynamicist,
Propulsion Branch, Cornell Aerconautical Laboratory;

Supervisor of Experimental Program for Pulse Jet En-
gines and Burner Laboratory, Project Squid.

VIIX DISTRIBUTION

Distribution of this report is made in accordance with
AN~GM Mailing List No, 3 dated Mey, 1947.
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Pressure cycle measurement instrumentation.
Water vooled adapter and pressurs transmitter.
Smooth flared augmenter.

Drag coefficients for 8 x 5.5 inch engine with sulmerged in-
let cowl,

Pressure coefficients on submerged inlet cowl, duct open,
Pressure coefficients on submerged inlet cowl, duct closed.
Performance with beryllium copper laminated vanes,

Performance with laminated vanes utilizing .010 slilicone-resin
coated glass cloth center membor,

Performance with valve area reduced 14% (one grid hlocked),
Performance with valve area reduced 29% (2 grids blocked),

Combined performance curves for 8 x 5.5 engihe with submerged
inlet cowl,

Variation of frequency with fuel flow and speed,
Performance with ,012 irsh vanes normally .06 closed,
Comparison of stepped auguenter and plain flarad augmenter.

Combustion chamber pressures for engine with augmenter, sub-
merged inlet cowl beryllium copper laminated vanes at M = 225,

Combustion chamber pressures for engine with augmenter, sub-
merged inlet cowl, .010 vanes normally closed, 29% valve area
block at M = ,408,

Combustion chamber pressures for engine with augmenter, submerged
inlet cowl, .010 vanes normally closed, 29% valve area block
at M = 504,

Combustion chamber pressures for engine with augmenter, submerged
inlet cowl, ,010 valves normally closed, 14% valve area blocked
at M = 04080
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Water Cooled Adapter and Pressurs Transmitter
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RESTRICTED Project 30-29

Fict. MNo. Cl Mach No. = .225 Av, Wax., Pres. = 5.4 vsig.
Run No. 662 R.Te=E.De = 5.8 # Av. Min, Fres, a =1.6 psig.
Config. C2-E1-N1-V15 Fuel Flow = 120 pph, Freqg. = 90 cps.

Pict. No. D1 Nach No, = .25 Av, Max. Pres, = 15.9 psig.
Run No, 667 N.T.=E.D, = 43.5 # Av. Min., Pres, - -4.B psig.
Config., CR-El-N1~V15 Fuel Flow = 195 pph, Freq. z 80 cps,

4

Pict’o No. El hch No. - .:.)25 AV‘. M. PTQS. - 20.9 p31g.
Run No, 673 N.T.-EOD' - 65.2 # l Av, Min. Pres. = -6.4 paigi
Config, C2-E1l-N1-V15 Fuel Flow z 260 pph. Freq. z 67 cps.

Pict. No, Fl
Calibration Run for Pict, No, Cl, El, and D1

Conbustion chamber preasures for engine with augmenter, submerged
inlet cowl, beryllium ccpper laminated vanes, at ¥ = + 225

Figure 15
Page 27
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= B~ ~ ot \\_f =2 A‘.. A e e e S A
Fict. No, B4 Mach No. = o408 Av, Max, Pres, = 13.1 psig,
' Run No. 733 N.Ts=ED. = 29 # Av, Min, Pres, = ~2.7 paige
Config, 0R-K1-N1-V4B Fuel Flow » 160 pph, Freq. = 87 cps,
.' ) "" . l‘., .;'. . " .“ B '.'.{ . A‘ . ,'.. ) " 1’;“ '..' .'gi ’\ .\. . \
. . - R R B e B " e \' s A S | \
—\‘\ S'-L I \\ i/ \L / \'. PR A ."'- N SN RN AR .
NV N N TN YR VN Y S
Plct, No. C4 Mach No, =z .A08 Av, Max, Pres, - 19.8 psig.
Rtm NO- 738 NOT.-E-D. - 29.0 # AV. Mino Preﬂﬁ - ‘5.9 pBig.
Config. (2-Bi-K1-V{B Fuel Flow = 235 pph, Freq., = 77 cps,
k ) y Voo, N, \ s - Y \ N
o d LY Lo AR . B P F ot PO JON N - T R .J IR
N NN N W N hX Y NOUUNT N
Pict. No, D4 Mach No. = .408 Av, Max. Pres. = 21,4 psig.
Run NO. 7[91 N.T._E.D. - 36.3 # A.V. Min. PreS. - '6.2 paig.
Config, CR~El-N1-V.B Fuel Flow = 265 pph. Freq. = 71 cps,
Pict, No., E4

Calibraticn Run for Pict., No, B4, C4, and D4

Combustion chamber pressures for engine with augmenter, submerged inlet
cowl, ,010 vanes normally closed, 29% valve area block at M - ,408,

Figure 16
Page 28
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Pict. No. F4 Mach No, = .504 Av. Max, Pres. = 14.7 psig.
Ru-n No. 7102 N.T.-E.D. - "5.0 # AV. Min. Pres. ol -4'8 psig.
Config. C2=El=N1=V4D Fuel Flow = 190 pph, Freq. = 85 eps.

Pict, No, G4 Mach No, = .504 Av. Max, Fres, = 21.4 psig.
Run No, 746 N.T.~E.D. = 16,7 # Av. Min, Pres. = -5.9 psig.
Config. C2-E1-N1-V4B Fuel Flow = 250 pph. Freq., = 76 cps.
. . '_. : . ,‘\._. : .\.' T , . - ) -
PR A LA WA AN AU R U
N N N N TNV NV N

.
Ve
.
1

\
\.

Pict. ’qOQ M Mach NO. - .504 AV. M&xo Pres. - 21&-06 PSigo
Run No, z 751 N.T.~E.D.z 20.3 # Av. Min, Pres, -6, psig.
Config. C2-E1~N1=V{(B Fuel Flow = 300 pph. Freq. = 71 cps.

Pict. No. L4

Calibration for F4, G4, N9, T4, J4, Ki.

Combustion chamber pressures for engine with mugmenter. Submerged inlet
cowl, ,010 vanes normally closed, 29% valve area block at M = 504,

Figure 17
Page 29
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Tict, No. T4 Mach No. = .408 Av. Max. Pres, z 12,5 psig.
Hun No, O3 Nole=liels = 2.6 # Av. Min, Pres. = -5,7 pSig'
Config. C2-El-N1-ViA Fuel Flow z 160 pph, Freq. = 88 cps,

"".‘ P ..' a‘\ “.-\' ; “\‘ sl'.l .:‘ ". :\"‘ Y ""\.“ - ; "-\‘ -'_\ ', N :"\‘

e e B I A e e e L NS AR W S i
Pict. No. J4 Mach No, = .408 Av, Max. Pres. = 16,6 paig.
Run No. 708 NyT.=E.Ds = 20.9 # Av. Min. Pres. = -4.5 psig.
Config. CR-El-N1~ViA Fuel Flow = 160 pph, Freq, = 78 cps.

\ ‘ 3 " , ' 3, A . ) 0 .
CERY A [ | Ny . . L

) 2N 2N/ . RN R AN ’
~ N y # A\ \\5; \x;' \f g - N
Pict. No. K& Mach No.=z.408 Av. Max, Pres. = 23.0 psig.
Run NO. 712 N.T-‘E.Dn - 3301 # Av, Mino Pres‘ = -504 pSig'
Confog, C2-El-N1-V/iA Fuel Flow = 260 pph. Freq. = 72 cps.

Calibration of pressure transmitter at ambient temperature (80° F.)

Combustion chamber pressures for engine with augmenter, submerged inlet
cowl, .010 valves normally closed, 4% valve area block at M = .408,

Figure 18
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