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TURBINE ENGINE ACTIVITY
AT
ERNST HEINKEL AKTIENGESELLSCHAFT

Werk Hirth-Motoren
Stuttgart/Zuffenhausen

I - Cbject

To investigate the work carried on by the firm Ernst
Meinkel Aktiengesellschaft, Werk Hirth-Motcoren at Stuttgart/
Zuffenhausen, hereafter called Hdeinkel-Hirth, in the development of

g&s turbine power plants.

II = Introduction

The purpcse of this report is twofold: +to inform those
intsrested in gas turbine power plant develomment of the nature of
Beinkel-Hirth's activity along these lines over the past ten years
and tc present a brief description of their projects and, secondly,
Yo rrovide & basis for the conducting of & further investigation of
“his target at its dispersal points.

This report is intended to provide but a brief cutline cf
the 3ubject and is based upon the investigatora' observations,
‘Srerrogation of personnel and & brief study of some three hundred

~ POunds of documents and 30,000 feet of microfilm records evacuated

3.



from Stuttgart/Quf anhausen.

III = Summary

There is a waalth of material available from the HNeinkel-
Hirth organization relating to all phases of their activity, all of
which should be studied and evaluated for use by the Allied Powers.
A certain amount of material as listed in the Appendix has heen
svacuated from Stuttgart/Zuffenhausen; this however can represent
but a fraction of the total aveilable at their dispersal points and
in their archives.

Documents state that FHeinksl first flew a turbo-jet
propelled aircraft on August 27, 1939. This aircraft was the
Meinkel Me. 178, & 8single seat, high wing monoplane, powered with a
single Meinkel He S 3 b turbo-jet engine located within the fuselage
aft of the pilot. It is not known whether or not this was the
first turbo-jet propelled aircraft to fly within Germany.

Subsequent to the flight of this airoraft Meinkel under-
toock the development of an advanced design engine, the He S 8 and
the aircraft division of the firm designed the He. 280 around this
sngine.

With the failure of this aircraft/engine combination to

result in & successful aircraft Heinkel, essentially an aircraft

4.



firm, acquired control of Hirth-Motoren end continued their design
studies, investigating ten different engine designs in all and
culminating in the He S 11, a 2,860 1bs. thrust turbo-jet engine.
Their studies covered centrifugal and axial flow turbo-jet engines,
and turbo-jet and piston-engine driven ducted fan units, both with
and without exhaust power recovery.

It is evident that the firm experimented with this latcer
type of engine develomment, rather than settling down tc promote
turbo-jet engines a8 an advenced form of aircraft power plant. It
would also appear that they were hesitant to depart from their 1,000
lbs. thrust engine and did not develop & larger site until sometime

in 1942 .

IV - Narrative

The Hirth-lMctoren Werk in Zuffenhausen is located at the
4orth edge of the town, off the Marconi Stresse. The target was
“ound to be but slightly damaged by either bambing or shell fire but
had been badly pillaged by the slave labor left behind when the firm
7oved to their dispersal point in early April.

All key personnel lef't Stuttgart when the evacuatiom took

1
Piace but the Engineering Director, Dipl. Ing. Kurt Schif had re-

L3
~«I'h

°d the week previous to the fall of Stuttgart and was available

5.



for interroga¥%ion.

A complete history of Neinkel-Nirth activities from the

founding of the organization up to January 1945 is contained in a

report, remaiming to be translated, entitled "Entwicklungsgeschiochte
der Ernst NHeinkel Aktiengesellschaft™ - ("Development Mistory of :
Ernst Reinkel A.G."), which was written for the historical vecords "é
of the German Air Ministry Technical Seotion. -

A tree, given in the Appendix, has been campiled from
documents, interrogation and investigation, and shows the position :
of the targets investigated with the ocomplex of the Ernst Neinkel A.G.
holding company a2z at April 1945, together with their relations to
other Heinkel-Hirth subsidiaries and dispersals.

It would appear that the original phases of jet engine
development within this firmm were the work of the Ernst Eeinkel
Flugteugwerk Rostock. Prom Nelmut Sachse of Kempten, who in the
years preceding the war oooupi'ed the position at the RLM recently
tenanted by General Eisenlohr, it has been learned that when jet pro-
Jects were originally being conaidered the firm of Heinkel was not
in the approved list, and that the developments at Roatogk were a
private venturo.on the peart of Heinkel who wished to be in on the

picikings of both airframe and power plant mamifacture of the future.

This may be correct and if so would explain the facilities afforded

to Muellér by Heinkel for the develorment of the Me S 30 (q.v.) and

6.



l the abaorption by Heinkel of the Hirth firm as a unit with exper-
ience in power plant manufacture.
When this latter control was achieved all jet activity of

 the Heinkel combine was moved from Rostook to the premises of the

»Hirth-llotoron Gmbh at Stuttgnrt/ﬂufronhnulen.

From an enginoering standpoint, the orgnniution at
uffenhausen has enjoyed an enviable position during the war years

I“;s they were, for all practical purposes a privately owned, state

bsidised research and development laboratory. The unly production
‘of any consequence that they carried aut was the manufacture of
piants, starter motors and general accessories. In 1941, apparently

gas turbine muxiliary pomr plants. With their absorption

dually over-shadowed in importance by the development of

engines,

Te



V¥ - Heinkel-Hirth Jet Activity 1

A complete history of Heinkel-NMirth jet engine activity
from the time the firm of Ernst Heinkel firast became intereated in
the work to about 1941 is contained in two reports, stiil to bLe
translated, entitled "Ernst Heinkel Strahltriebwerke", - ("Ernst
Heinkel Jet Propulsion Unita™), iseuees O and 1.

Jet activity has followed three lines of development over
the past ten years. The first, as laid down by the Meinkel/Rostock
organization in 1936 and generally credited to Dr. von Chain,
represented the development of a series of turbo-jst angines de-
signed around a centrifugal impeller system. The second line of
development was on axial flow turbo-jet engines and was sponsored
by a Herr Mueller who came to Heinkel from Junkers in 1938 or 1939.
A number of proposals have also been put forward for ducted fan
engines-where powsr was supplied by a reciprocating engine, both
with and without a turbine stage. While it is not definitely known
who apangored this development, it is believed to be a Dr. Bentele
who was in charge of the advanced design department and was concen-
trating on piston engines. Records indicete that contracts wers
let on certain of these ducted fan engines, but there is no evidence
that they proceeded any further than thelconstruction of single

cylinder test units.



}

In all, the following engines were either projected or

constructed by the firm during the period of 1936 to date. Engines

are identified by Beinkel project numbers and where RLM numbers

are known to have been mssigned, they are given:

JYear. Model , RLM No. Status.
1936 - 39 He S 3 Db E
1938 - 39 He S 6 P
1938 - 42 He S 8 109-001 E
He 5 9 P
i939 - 40  He S 10 109-010 P
1939 - 41 He S 30 109006 E
1540 - 41 He 5 40 P
1340 - 41 Ne S 50 P
1540 - 42 Ee S 60 P
1741 - 44 Fe S 11 (V1 to &) E
1244 Ee S 11 (V6 to 9) E
“4§ He S 11 109-C11 A-0O 5
NTE: We S5 3, 6, 8, 9, 10 and 11 are von Chain designs;
and 40 are dssigns by Musller,
i - ll;xperimenta.l)
. " ‘rojected
v =~ Series

9.

Fumber built or
Contracted for.

3 ?

10

He S 30

The majority ol these engines were projects only, and



but four were built in an experimental or "V" series. Of these
four, the He 5 8 and Me S 0Oll are of principal interest and for this
reason are described more completsly than the rest, References

have been noted also in documents to sub-types such as the He 5 8 a
and the He S 8 b, Where additional material is available for study,
it is indicated.

He 3 3.

The Me S 3 turbo-jet engine is built around a compressor/
turbine set comprising an axial flow inducer, a radial flow impeller
and a radial inflow turbine, Air from the impellor is divided aft
of the diffuser, a portion passing orward through the annular re-
varse flow combustion chamber and the balance mixing with the
products of combustion prior to entry into the turbine. The engine
iz illustrated in Pigure 1, together with curves of thrust and fuel
conaumption,  Cther characteristica of the engine, as known, follow:

Spﬁed (B R RN ENNEENEENNENEENENNEXR] 13;000 rpm.

Weight PEe s B Lttt bt s 795 lbs.
Frontal Ares sssseseREr I RT e Tad 5q.ft-|
Spﬁcific "ﬁigm ssscesesesenns 72 #/#o

Reference is made to 3ketch A, illustrating a turbo-iet
engine patented by Max Hahn and assigned to the firm of Ernst Heinkel
to which this engine Lears a striking resemblance. In all provabi-
lity this engine and a succeeding model were built before the Me S 3

and probably bore the designations He S 1 and He S 2, respectively.

10.
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The Ne 5 3 was installed in the Heinkel He. 178 aircrap:

illustrated in Figure 2, and flew on August 27, 1939, So far ag

is known this
was the first
turbe-~jet air.
craft to fly inm
Qermany. A
limited amount
of design and
test data is
available on the
engine.
He S 6,

The
o S & was a
further develop-~
ment of the He 35

3. Illustrations
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A. Blower impeller.
B. Turbine wheel.
C. Air flow guide ring.
D. Annular combustion chamber
E. Combustion air passage.
F. Fuel injector.
G. Insulation passage.

Sketch A.

of the engine do ndt indicate any obvious change in design so it

can only be assumed that the 6 was a refinemsnt of the Me S 3.

The engine is illustrated in Figure 3 together with curves of

thrust and fuel consumption and further known characteristios are

as follows:

12,
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Spﬁed L L L L RN N A A ) 13'300 m.

weight .........'..‘.'.......‘ 925 lbu'
F!‘Ol’lt&l Are.- de v RPN RLES ?.l -] Orto
SPQCifiC Wbight "esesasess s 70 #’#F'

This engine was test flown underneath an He. 111 Aircraft.
Ke S 8.

The e 5§ 8 waz designed with the specific view to reduce
the weight and diemeter of the original e S 3/6 design. Improve-

ments in these two points were as follows:

Weight Diameter
Be S 3/6  vevesses 925 1bs. 36.5"
He S 8 ssacanse 836 lbs. 30v5n

This was accomplished by a redesign of the combustion
chamber, neking it a straight through design a8 shown in Pigure 4.
Curves of thrust and fuel consumption are also given in this Figure
and other known characteristics follow:

Spﬁ&d LA R R AR R R I I RN R R 13’500 Tm-

“’Cight ‘bssceBrBe Y TrLaBRIEE S 836 lbs.
F!‘Ont&l Are& S AR E TR 5!16 BC]_cf't-
SpBCific Weight DI I AN WA S A, +55 #V%?-

The Be, 280, a *twin engine turbo-jet aircraft illustrated
in Figure 5 was designed for this engins.

The He 5 8 is designed around a compressor/turbine set
Comprising a 14 blade axial flow inducer, having airfoil type
oo Blodes ag illustrated in Sketch B, which are made from aluminum

‘1loy forgings., This inducer is followed bty a 19 vane radial flow

I 15.
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impellor of camposite construction,

blades retained in

congisting of alunminum nllov

r

a stael hub and
rear shrouding
plate. After com-
bustion the working
fluid passes through
a 14 blede radial
inflow turbine also
being built up of
steel blades re-

tained in a ateel hub

The compressor/tur-

bine set, which is

s e
- el

illustrated in the

Sketch B.

engine cut-away in Figure 6, is mounted on two bearing sets, one

hetween the inducer and impeller and the second af's of the turbine,

Combustion is carried out in a straight through annular

chamber, the compressor discharyge passing through two sets of

diffuser vanes before entering the

vaporizing system functioning in the following manner:

injected into the chaiber through 16 sets of eight nozzles, givingL;

total of 128 individual nozzles.

chanber, The fuel system is =

Fuel is=s

Each nozzle is a tube approximate

18'
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1/16" in diameter. Alternate nozzles differ in length by aboyut

1/2" and spray into two passages as indicated in Sketch C. 1y,

NoOrELE e, /ggr;p CAasirnG \‘

s J !I___ T :
Moxzc oy —— f 4
i

Primany Ara —fw=ii

_t‘j H\\ \AH"VLAR
? 2ma:

Sketch C.
fuel from the nozzle impinges upon the two surfaces formed by steel
rings, having their outer surface grooved, from which it is vaporized
and burned. Initially no attempts were made to provide any
secondary air distribution, but subsequent models a: the V18 illus-
trated in Figure 7, had such proviaions,
The exhaust nozzle i3 of fixed area and a tailpipe was

used on the He, 280 installation as illustrated in Figure 8.

20.
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I The exact mumber of engines of this series built is un-
known, however, the following heve been identifieds V1, V5, V6,
I?, V13, V14, V15, V16, V28, V29 and V30, Little is knowmn of
pecific deteails or changes between these engines except that V16
ncorporated sandwich secondary air mixers and V15 was deaigned with
new type compressor system. In this engine the compressor set
consisted of an axisl inducer stage, a radial stage and a single
lxial stage. This is shown in Figure 9. It will be noted that
the total pressure ratio as given in this drawing is 3.2:1, .5 of
hich is credited to the axial stage. It follows that the He S 8
eries of engines without this axial stage had e pressure ratic of
lbout 2.7:1,
The V16 unit, illustrated in Figure 7, was test flown
under an Ne. 111 and certain flight test results are available,

lwere is also a certain amount of desipgn and test data available on

l1 is engine.
=S 9.

Nothing is known of the Me S § except that Heinkel-Mirth

Teceived a Ministry contract for the construction of ten of these
l‘gihea. Documents indicate that this design might be one in which

e Compresaor/turbine set consisted of sn axial inducer stage, a

‘gonal stage, two axial stagzes and a radial inflow turbine. Such

23.
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an engine would fit into the develomment series between the He S 8
Y15, and the He S 11l.
Be S 10.

The He S 10 wes an experimental ducted fan engine built
sround the He S 8 turbo-jet engine. Power for driving the fan
being taken from a drive at the front of the rotating assembly. The
engine is illustrated in Figure 10, together with curves of thrust
and fuel consumption. PFurther details follow:

Speed ciiesssssccnsccsnecess 13,500 rom.

Weight csveecesencsssvanerese 1,100 lba.

Front&l Araf  ceiecevrsenssnee .6 8q.f%t.

Specific Weight sevsvensssses 56 #/#F.
Additional design and test data are available on this engine.
Ne 5 Oll.

The He S Oll engine was designed in the period from 1941
to date, snd represents the culmination of Heinkel's design exper-
ience with the preceeding erngines. This engine is described in
Cetail in Section VI and a wealth of'degign-and test information is
evailable,

e S 30.

The He S 30 engine is & design of & certain Herr Mueller,

who came to Heinkel at Rostock sometime in 1938 or 1939, Records

state that Mueller claimed to have been working for Junkers and

Promised to have an engine running within a yeer of his arrival.

25.



Schnittzeichnung

Blutt Nr.11

Schaubilder

10
Sig Schub
2000
1500
-
-
1000 -
-
-
o —— - ""-'L'
500
Yimyy,

0 200 400 600 800

SECTIONAL ARRANGEMENT

Fuggeschwindigkeit

11

b5 Speufischer Brannstoffvarbrouch
.

\
\
\1
¢ 3
750 v
L)
o
250

I

0 200 400 600 800

N
26

Fluggeschwindighait

Vimsy

& PERFORMANCE

He & 10

S

FiG 10



'\

Since the product of his deaign is similar to ths Jumo 004 it céan
be assumed that the 004 was rumning prior to this time and that
Mueller based his design upon experience with that engine. The He
S 30 is illustrated in Figure 11 together with curves of thrust and
fuel consumption. An artist'a sectional drawing is given in
Pigure 12. Further details as known are:

Speed Cessessnssc N R Er OIS 10,500 oM.

Weiglt YRR R AR LTy ) 857 1bs.
Frontal ATef ..cceeceasscses 3.23 8G.f%.
Speclflc Weight sas s b <52 #/#.

The Me S 30 is built around a compressor/turbine set, con-
sisting of a five stage eximl flow compresser snd asingle stage
axial flow turbine, with adjustable nozzle guide vanes, What are
pelieved to be ten individusl combustion chambera are used, varying
from & circular section at the entry to a heart-shaped sectlon at
the nozzle vane chamber. A two-position tail cone was used, held
in the out position by means of & spring and retracted by & simple
pull cord.

Further design information, test records and drawings are
aveilable on this engine. .

Ne 5 40.

The He S 40 engine was constructed from parts, i.e, com-

pressor, turbine and exhaust nozzle, from the He S 30 but differed

in that an attempt was made to carry out combustion at constant

27.
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,sﬂgg
volume by means of a combustion chamber of special design mpl".‘fin{
a sleeve valve in the entry. Nothing is known of this project
other than what cen be discermned from the illustration given ip
Figure 13. To date no technical data has becoms available,

He S 50 d.

The He S 50 d is & ducted fan power unit consisting of ,
twenty-four cylinder Dissel engine driving a two-stage fan in ap
closed duct. According to the mamufacturer, a Diesel power plap.
was selected in spite of 4ts high specific weight, to take advant,,,
of its low specific consumrtion for long range operation. The
engine is illustrated in Figure 14, together with curves of thrus.
and fuel consumption. Qther details 28 known follow:

Speed [N E R NN RN ENEENERLENEERS. 4,600 rm.
Weight ese st b as ERTIsenon H 1.495 lbs.
Frontal Are& ..scseevessse-s 6.13 lq.i‘t.
Engine:
Power at taks-off seepanse 1,200 BHP
Rated Power Teessbeerse e 1,000 BHP
hre FRC N BC I N N B I B A A L BB ] 3.74 in.
Strok® ecscvcccstsssissrnnsne J.54 in.
Number of Cylinders «..se. 24
Arrangement; Four rows of six in a horizontal
"H". Fan drive taken from center
of dual crankshafts.
He S 50 =.

The Aes S 50 z is also a ducted fan design, in this case

consisting of & sixteen cylinder air-cooled "X" engine driving a

three-stage lattice fan. A single cylinder power unit has been

30,
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constructed and tested but aside from the manufacturer's sales data
presented in Figure 15, and the following details, nothing is known

of the engine:

Speod Shcasbsera s trns s RO NS 6,000 I'Ple
“bight TR NIy Bli4 1bs.
Frontal Area sEssrsR I LR G R LY 3.23 Bq.ft.

Engine
Power at take-off sevevens 1,000 BHP
Rated FPower tesesssenev e 800 BMP
Bore [ R RN NN R REN RNy 3.94 in.
SEYoKke scecssvrcsnsrrcansae 2+76 ine.

Number of Cylinders ...... 16
Arrangement: Four banks of four. Single
crankshaft.

He B 60.

This engine, which did not get beycnd the project stage,
wes designed tc supercedes the ¥e S 50 series, In this c¢mse the unit
consisted of a thirty-two cylinder "X" engine driving a three-stage
fan. This unit differs basically from the He S 50 series in that a
certain amount of power is extracted from the working fluid through
% radial inflow turbine before the fluid is discharged to the
ttmosphere. The engine ia illustrated in Figure 16, together with
curves of thrust and fuel consumption. Other details follow:

Speed eesvevercssannesenans 65,000 rpm.

“’aight LI I I A N A NN N NN 1.750 lbs.
Frdntal Area sssersrararsane 6.9 Bq-ft.
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Engine:

Power at teake-off sivecceens Z,CX)O BHP

Rated Power Srsse st sse e l’om BEP

Bore trscsserrssasessnnss SeS4 in.

Stroke tesesensssresenanes 2.76 in.

Number of Cylinders ..ceees 32

Arrangement: Four row parallel "X". Four
crankshafts. Drive affected
through central shaft with what
appears to be an overrunning
cluteh from turbine.

VI - Description of the Me S 11 and 19-011 A-O

A complete technicael description of the Heinkel-Hirth
109-011 A-O engine is contained in a report, remaining to be trans.
lated, entitled "Technische Unterlagen sum Strahltriebwerk 109-01}
A-Q" - ("Technical Data relating to Jet Engine 108-0l1 A-O"),
dated Docember 1544.

The He S 11 series engine is the current Heinksl-Hirth
development and production model. The design of the engine was
the aitcome of an RLM bomber specification of 18 July 1941, which
specified a propeller/turbine power plant consisting of two compreascr
turbina sets, two ocombustion chembers and a power turbine driving a
variable pitch propeller. Heinkel-Hirth adopted the poliey that
prior to the construction of such an engine it would first be

hecessary to build a turbo-jet unit, which in effect would forn

half of the propellsr/turbine power plant. Preliminary studies wers
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concluded in September 1942 and the following requirements for &
l turbo-Jet engine were laid down:

Statio T}B‘uﬁt LR N AN NN 2,860 lb'.

Cycle Temperature s..e.s.. 750 °C.
. Pressure RBatio scevccecass 4.4
AIrflow  cecesesesvsansas 66 #/sec.
. Specific Hoat Release ... 1.34 x 10° BTU/cu.ft.

Preliminary investigations led on two designs, the first

balieved tc be the He

S 9, described in the
previous section, and

the second the Ne S 11

differing, in that a

mixed flow compresser

"Eombinationsgebliizes”

¥2s used., This com- %’(‘? % 44\—/\—,--

Presgor, illustrated

- Sketch D. consists Sketoh D.
: an axial inducer followed by a diagonal flow impeller and three
**iel flow stages.

Engines built in this series fall into three groupsi
Lgines V1 to V5, which were experimental and all differed fram one
“other in major details: V6 to V25, which representsd an attempt
*mud & series of experimental engines: V26 to V85, which

P"}}""!mt‘.eti s second series of experimental engines and which, while
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set up, are believed to have been abandoned. It is known that
engines V1 to Vo werebuilt and as of January 1945 sngines V6 to
v9 had been finished and had acoumulated running time. Since
plans were in hand in December to build the A-0 production Seriea,
it is assumed that conatruction of the balance of the V6 to V2§
and the whole of the V26 to V85 program was to be dropped.

The Ne S 11 series engines are the result of a progressiy,
development from the He S 3 b and the trend in flow path design i,
illultrated in Figure 17. All engines in the Me S 11 series ars
built around a comprasssor/turbine set consisting of an axial flow
inducer followed by a diagonal flow impellon and three axial stages
as illustreted in Sketch D, and a two staze axial flow turbine.

The combustionchamber is annular in furm and fuel is injected downe
atreanm. The exhaust nozzle design has been varisd, both fixed and
two position nozzles having been used.

The compresaor set for this model engine was seleocted on
the basis of experience gained with the compressor of the Ee S 8 A
engine. In establishing the final design three different axial
inducers were tested in combination with three diagonal flow
impellors, and the final combination with each of the three axial
stages. This work was oarrisd out on a 1,800 kw blower test rig

at Zuffenhausen at speeds leass than design. In December 1943/
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January 1944 the complete compressor set was tested up to speed on
a VL test bed at M.A.N. Augsburg.

In addition to aerodynamic studies, methods of conatruc-
tion have been experimsnted with and the inducers have been built
as castings and forgings, the diagonal wheel wiithsolid and inserted
blades and the axiel stator stages of forgings and with sheet
metal blades,

Ne S 11 V1.

The He 5 11 V1 engine is illustrated in FPigure 18. Thiga

engine, the first of the series, wme btuitl up from steel castings

and shret and no attempt was made tc save weight or meet aircraft

design standaris, The complets enpgine is illustrated in Pigure 12,
The compressor/turbine set is ccnstructed in two secticns, connected
by a tie rod to take out axial unbalance, and mounted on three sets

of bearings. The first bearing set, consisting of three ball bear-
ings, is located ahead cf the diagonal stage. Thrust from the axial
inducer stage baing taken on its own bearing. The second bearing set,
consisting of one roller bearing, is located aft of the axial stages
and the spider housing is in the plane of the exit puide venes., The
third bearing set, consisting of a single roller bearing, is

located aft of the turbine and lubrication and cooling air is carried

to the bearing through the spider arms. The diagonal flow
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impellor, which is hogged out of a cheese of aluminum alloy, and.
the three axial rotating rows, are essembled on s common shaft as
illustreted in Figure 20.

The turbine is of two-stape axial flow design using solid
blades retained in the discs by means of a "V" root pinned with
two pins on each side of the "V", half in the blade root and half
in the disc. The turbine rotor assembly is illustrated in Figure
2l.

The combustion chamber used on the V1 engine is similar
in desipgn to thut used on the last series of the Hs S 8 engines,
typified by the Re S 8 V15 illustrated in Figure 39,

A two-position exhaust nozile is provided, actuation being
by means of a two-position cylinder. The working fluid is oil.

The V] engine cid not have an accessory drive gearbox as
such, since the engine was nol intended for flight. A single pad
was provided, presumably lor the fuel system governor, on a box
mounted on top of the fromt bearing spider ring, the drive sheft
being carried through one of the spider vanes which also serve as
guide vanes for the diagonal stege impellor airflow,.

Little is known of subsequent engines in the V1/5 series
except that compressor housings having provision for axial stage

stator blade ad justment were constructed uﬁich, presumably after a
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setting had been established, were replaced with s implified aagting
without adjustment provisions.

Engine V5 wag fitted with a singleo stage VL turbine
having air-cooled blades, and in addition design studies were mag,
of two-stage turbines having hollow air-cooled blades, first with
BMW type blading and later with blades designed and develcped by
Porsche of Stuttgart. These were called Topfschaufeln, i.e. pot
blades. Several types of air-cooled stator blades were also trieq
in tris first series of engines,

The only performance information on the V1 engine availa- .
at this time is given in a report dated January 1944, nemely:

Thrust vasesenvasssnesssecns 2,460 1ba,
Speed wstessesesensasansanse 9,320 rom.
NOZZ1® ArGA sesvssssesesvessss 1,500 8q.ft.
ALFTLOW sesssssencssasrsnsecss 47,70 1bs./sec,

Cycle Tm}xra‘turﬂ ssenEsEBEsE S 660 OC.

Ke S 11 V6/25.

Following the construction of the fir 8t five experimental
engines the V6 series waa' constructed which marked a serious attempt
to produce a turbo-jet engine suitable for siroraft, In the ccurse
of the devalopment the three bearing arrangenent vas abandoned and
replaced by two bearings. Considerable shortening of the overall
length of the engine was acoomplished by this change together with a

redesign of the combustion chember which was alsc shortened.



e -y e N — - _—— s _— — —— — ——— b

At the same time the balance of the engine was redesigned with the
view of reducing its weight and making production improvements.
The flow path was not changed except for blade settings as deter-
mined necessary from tests on the first five engines.

The He S 11 V6 turbo-jet engine is illustrated in Figure
22, It will be seen that the thres-bearing shaft has been replaced
by a two-bsaring arrangement in which the front bearing set, con-
siating of a ball and roller bearinz, is located ahead of the
disgonal impellor and the rear bearing set, consisting of a single
roller bearing, is mounted behind the turbine as has been the csase
with all of the engines in this series. The diagonal impellor
design was changed to a composite construction in which the blades
were machined from sluminum alloy forgings retained by a bulb root
of approximetely an inch in diameter in a steel hub. Slight
changes have also been effscted in the axial compressor design,
consisting principally of methods of construction and blade retention.

The combustion chamber on this engine was completely re-
designed, the original multiple nozzle set being replaced by 16
downatream nozzles., A definite attempt was made in this engine to
establish a frimary air chamber and secondary air is introduced
through a set of sandwich mixers. An attempt was made in this design

to replace the combustion chember parts made from high temperature
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alloy with mild steel, aluminigzed.

An accessory drive housing containing an oil tank wes
designed for this engine. The design being Lased on that used in
the Xe S 8 A. The principal drive is through a vertical shaft
contained in one of the three spiders used for besring support.
This shift drives & horizontal ley shaft through bevel gears which
receives the starter drive at cne end snd provides a power take-off
at the other, Other accessory drives are drivenm by spur gears
from the power take-off horizontal shaft.

Performance of the V6 series engines is given as 2,860
pounds static thrust st sea level at 11,000 engine rpm. The
specific fuel consumption being 1.32 1bs,./1b. thrust. In all 184
hours running time had been sccumulsted on the four engines bﬁilt
in this series by January 1945. 154 hours was at thrusts below
1,760 pounds and but three hours of the remainder was at thrusts in
excess of 2,400 lbs.

109-011 A-O.

The 109-0l1 A-0 engine is the production series engine re-
sulting fme the development work on the He § 11. The engine is
illustrated in Figure 23 in section, and views of & mock up are
given in Figures 24 and 25. Performance date and characteristics

are as follows:
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I Thrust SecsetesrstrsssTesnan 2,860 1lbs.
SPC ereecenienneeneenees 1,31 A/4F
Dry Weight #® .cevevecrccecse 2,090 1bs. & 25
Height sevsessecesasssnnsese 42.5 in.
I Width Cesenssscrsvensrrsene 4.0 in.
Length ..icececcevinnsencess 136,00 in.(with nozzle
I extended).

* Engine is being lightened and expected weight is 1,905 lbs. ¢ 2%.

lSeveral ma jor changes in design were initimted and & general des-
cription of the engine is as follows:

l The compressor/turbine set is the same as used on the

IVS series except that the bearing arrangement has been further
simplified by the omission of the roller bearingz, used with a ball,

Iahea.d of the diagonal flow impeller., Turbine blades are hollow,
of Porsche design, shown in Sketch E. Thie blede is drewn from a

'plate in & manner similar to the Junkers hollow blade, but is

lretained in the turbine disc by means of a single rivet. A small
sealing plate is used betwsen blades, retained by means of the rivet.

I'Tha A-0 engine has been lengthened somewhat over the V6 series by a
rearrangement of the frent end. Where the puide vanes aft of the
inducer were contained in the accessory drive ssction on the V6

IBeries, they now occupy a separate section and what are apparently
two hollow fairings now carry the accessory drive gear shafts in

lthlt section. 'I'h.e principal change in the compressor set is the use

of sheet metal astator rows in the axial compressor. The are
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apparently riveted into sheet metéal shroudings and the labyrinth

packings have been done away with. Axial compressor rotery blades

have been redesigned with

a single leg fastening
| SpeRT / riveted into a disc having

a "V" groove at its peri-

phery. The combustion
chamber has hesn redssigue:
g : to use turbulance fingers
af't of the primary mir
chamber and secondary air
ig introduced by two rows

of sandwich mixers facing

forwards. An aluminum alloy

combustion chamber outer

casing was used in this de=-

8ign in the interests of

saving weight. The tail

Sketch E. cone is left open. This en-
gine has also been designed with a prupeller, the development of
this unit being assigned to the firm of Daimler-Benz. Fsrformance

at 750 Em./Br. at sea level (450 mph) is 2,000 THP and 1,740 lbs.

thrust.




A reasonable amount of technical documentation is avail=-
sble on both the jet and turbine/propeller versions of this sngine,
which nmaterial is awaiting translation and study before & complete

report regarding these develomients can be written,
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HEIVMKEL-HIRTH DISPERSAL AND ASSOCIATED TARGETS:

Cotton spinning mill (Baumwollspinnerei) at Kolbermoor, abe;+
half way between Bad Aibling and Rosenheim, Bavaria - Dispera
sal from Heinkel-Hirth at Zuffenhesusen. Dispersal effected
during the first week in April 1945. All development recorqgs,
technical deta and certain key personnel will be found here,

Staatlichen Saline Friedrichshall/Kochendorf, about ten miles
north of Heilbronn. Underground production plant for He 5 M
engine., Also archives consisting of twenty-one cuses of
documents covering HM projectss (This latter material is
renorted to have been svacuated).

Creditanstalt Banlkvereines, Innsbruck, Austria. Archives con-
sisting of six cases of documents covering HM projects.

"Ernst Heinkel Aktiengesellschaft, Werk Waltesradorf™, Welters.
dorf bei Berlin-Grlineu. Production assenbly planmt for He § 11,

Norbert Riedel K.G., Muggendorf (Obfr). Manufacturer of
small gesoline starter engine used on tnis and other turbo-
Jet engines in Germany.

L'Orangs, Stuttgert/Feuerbach, Manufacturer of fuel injection
nozzrles,

Maschinenfabrik - Augsburg - Murenburpg (MAN), augsburg. IVL
compressor test rig located here and have done compressor test-
ing for Heinke)-Hirth.

It is considered likely that if evacuation from Kolbermcor has
taken place the most probable destination would be Heinkel at
Jenbach.,
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ENGTWEERIMG DEPARTMENT KEY WITH. FERSCNNEL

TX = Techn, Direlrtion Technical Direction Director 3Sohif

ATD - Assistent Techn, Asgistant Technical Dr. Stieglite
Direktion Direction

MBA -~ Musterbau Design and Construction Dr. v Chain
{Chielf Engineer)

ENA « Entwurfsabt Preliminary Design Office Dr. Vanicek
VEW - Vorentwicklung Preliminary Development Dr. Bentele
MKE ~ Musterkonstruktionsblro Drawing Office Schmitz
VSA = Versuchsabteilung Experimental Division Hartenstein
TVW = Techn. Verwsltung Technical Administration Reeg F

BTD - Bliro d.Teochn. Direktion  Bureay of Technical Talter
Directior

SKB - Serien-Fonstrukt. Bre Production Shop Ress L

g
]

- Normenstelle/henderunga- Stendards,/Modifications BrBim
A37 ttelle

TME « Triebwerksentwicklung Auxiliary Power Flamt Kichen
Devslopment

Y¥F - Werlistofforschung - Material Research Dr. Slattenschek
TAD - Techn. Aussendienst Field Service Jllg

«i = Patentabteilung ‘Patent Department Rosenke

'FL’V - Flugversuch Flight Test Schifer

t: bGe
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Class of Bquipment - RLM Number J
Mmnber of Project
Mfg. Group Mumber of Part
Mfg. Part Number (Sub Group)
Class of Part

Format of Drawing

.109-011 A-O DRAWING NC. KEY
|

109 - 011.450 ~ 124,15

109-~C11 Groups

200

450

351

570

580

581

583

584

585

588

590

§50

B50

Laufer - Comprcssor/Turbine 3ot
Brennkarmer - Combustion Chanber
Gerftetriger - Accessory Drive
Sehmierstofflanlage - Cil Pump
Oslleitungen - Oil System
Luftleitungen - Air System
Kraftstoffleitungen - Fuel 3System
El. Leitungen - Blectrical 3System
Hilfsgerate - Auxiliary Gear
Helssvorrichtung - Heating System
Einlaufhaube - Inlet Fairing
Anlassergetriebe - Starting Gear
Verdichtergehause - Compressor casing

Sehubdiise - Exhaust Nozzle
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Preliminary inventory of microfilms, documents and
drawings removed by CAFT Group IV Field Team 5 from Hirth Motoren
GMBEH Stuttgart/Zuffenhausen:

Microfilm Records - 500 ft. Roll cans:

1 - Patent Records - 18 cans lebeled as follows: 1-6, 7-18
19-34, 35-52, 53-73, 74-94, 95-122, 123.157, 15B8-1B8B,
189-218, 219.-248, 249-284, 285-319, 320-357, 358-391,
392~424, 425-447, 448-475.

2 - Patent Records - 1 can labeled as follows: 1-26.

3 = Patent Records - 2 cans labeled as follows: 1-14, 15-28,

4 - Pstent Records - 2 cans labeled as follows: 582182
703532, T13549-5225.

5 = Records of Reopening Fatent Applications - 6 cans
labeled as follows: S163-356, S163-356, May/June/July,
Oct/Nov/Dec 1944, Jen/Feb/Mar/april 1944, Oct/Nov/Dec 1944.

6 - Patent Notices - 2 cans labeled as follows: P500-5527,
P476-P455-P487-~-P497,

7 - Personnel Data - 3 cans labeled as follows: 15/7/43,

30/6/43, 9/6/43.
8 - AVS Card Index, Patent Card Index, IWL Patents - 1 can.
9 - Materinl Development Reports - 1 can,
10 = Vorkshop Handbook - 1 can.
11 - Technical Data on Materials - 1 can.
12 - Test Department Reports - 2 cens.
13 - Reports on Supercharger Tests - 1 can.
14 ~ Reports on Combustion Tests - 1 can,

16 - Photographs of Test Instrument Panel made during Tests of
He S 11 and 109-Cl1 - 4 cans.
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16
17
18
19
20

21

22

23

Reports on Advanced Developments (Dr. Blntle) - 1 can,
Caloulation Reports - 1 can.

Agreements with the REA - 2 cans labeled 1 & 2.
Resonance Cards (7) - 1 can.

UK Card Index - 1 can,

Reports and/or Drawings of Projects S50, P254, P358 -
1l can.

Reports end/or Drawings of 109-0l1 Turbo-Jet Engine -
1 can.

Unlabeled - 1 can,

ficrofilm Records - 100 ft. roll cans:

1

10

Drewing Number Bock for Projects 9-2279, 9-228l1 and
§9-2426 - 1 ocane.

Parts list and Drawings of MM 515 piston engine - 1 can,
Parts list and Drawings of HM 501 piston engine - 1l can.
Parts list and Drawings of EM 60 R piston engine - 1 can.

Parts list and Drawings of HM 9-7018 piston starter
engine - 1 can.

Drawings of 19-607 Boxer engine - 1 can.

Parts 1ist and Drawings of 19-518 "Fresh Gas Turbine"
{(Gas Producer) - 1 can.

Deutsche Revisions und Treuhand Aktiengesellschaft, Berlin -
1l can.

Perasonnel Data - 1 can.

VEW Drawings - 1 can.
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11 - VSA Drawings - 1 can,.

12
13
14
15
16
17
18

19

20

21
22
23
24
25

26

VSA Reports - 1 can.

WIF Material Data - 1 can.

Workshop Drawings of 9-2281 turbo supercharger - 1 can.
Wﬁ? Registsr of photougrephs - 1 can.

VEKF (RLM Records) - 1 can.

Publication Records or Register - 1 can.

WEF Pictures - 1 can.

Study of gearing and controls for PIL (EII -~ Reutter) -
1 can.

Parts List for 9-2218 Turbo Supercharger, 19-100 Aux-
iliary Power Piant and $-2097 Maihak Pump - 1 can.

Workshop Data on HM-500 and BM-508 Piston Engines - 1 can.
Standards - 1 can.

Finel Particulars of the He 5 30 1 can.

19526 Turbo Auxiliery Set - 1 can.

Card Index of Accessory Drawings - 1 can.

Unstellbauftragter #8 and 9 - 1 can.

Microfilm Records - 10 ft. roll cans;

1

2.

Drawings, VEW 1 - 1 oan. (Single Cylinder Engine).
Tool List -~ 1 can.

HM - P5090 9=T018 Starter Engine with Hydraulis Drive -
1 can. .

W9=-2216~50, W9-2279-10, W9-2281-01, Turbo Superchargsr Data -
1 can.
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5 - Sketch List - 1 can.
6 - Parts List for 9-70C18 Starter Engine - 1 can.
7 - Hirth Materisl List - 1 can.
8 - Work List for 9-501 and 3-504 Piston Engines -~ 1 can,
Microfilm Records - Paper Virapped Rolls;:
1 -« Number Registry of Sales Invoices - 1 roll.
2 - Mob. Kertei Abt. Son. 17/9/44 - 1 roll.
3 - Mobilized Labor - 1 roll.
4 - Drawings and Yodel Number Roock - 1 roll.
5 - Records of Reopsning Patent Action - 1 roll,
6 - Origine)l Efficiency Calculstions (?) 1/12/43 - 1 roil,
7 - Business Records - 1 roll,
8 - Turbo Supercharged Engine Characteristics - 1 roll,
9 - Drawing List VEW 18/4/44 - 1 roll.
10 ~ Future Develcpments of Dr. Bentele - 1 roli.
11 = WKF - 1 roll,

12 - Item number and index of shop instructions for 9-2216 Turbo
Supercharger -~ 1 roll.

13 - STTW History of He 5 Turbo-jets - 1 roll.
14 - L. ue W. List for 9-2281 Turbo supercharger - 1 roll.
Docunents:

1 - History of Hirth Motoren G.M.B.H. with listing of all
projects fram 1930 to 1944.

2 - History of Hirth Turbo Jet Engine Development.
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13

14

15

16

17

18

19

20

21

22

Technical Report Covering 109-011 Turbo-Jet Engines V26
to V85.

Technical Report Covering 109-011 Turbo-Jet Engines V86
and oowards.

Record of Contracts from 1937 through 1942

Draft of Description of all Hirth Projects (Incomplete),
Index of Hirth Technical Reports.

RILM Material Specificaticns.

High Temperaturc Materials Data,

File of Photographs of Lecture Plates on and Fhotographs
of the 108-0l1 Development.

File of Photographs of Compressor and Turbine Blade
Sections and Diagrens.

File of Basic Calculations for 109-0l1.
Miscellaneous He S 8 A Data.
Miscellaneous He S 10 Deata.
liscellaneous He 5 30 Data,
Miscellaneous He 3 3 t Data,

Parts List for 129-011 V1 and V2.

Experimemntal Combustion Chamber Data 109-Cll.

Description, Test Reports, Detail Drawings on P00-125 Fuel

Regulator for He 5 8 A. (Regulator sent to R.A.E.).
Automatic Control Unit Data 109-011.
Blade Vibration Data 108-(l11.

File of Photographs end Descriptive llaterials Covering
$-7018 Sterter Engine.
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Crewings:
1 - )Major Assembly Drewings of 109-0ll.
2 = Drawing List of Jumo 1095-004. BZ Bl.
3 = Drawings of HH 9-7018 Starter Engine (Complete).
4 - Drewings of 19-109 Auxiliary Power Plant.
& - Jumo 004 Bl Assembly and Installation Drawings.
6 - Miscellaneous Drawings, Notes and Sketches.

7 - Installetion Drawings of Reidel Starter Engine.
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SUPPLEMENTARY NOTES:

Siz cases of documents containing & portion of the archives
of the Hirth Motoren Werl: have been removed from the Credit-
anstalt Bankvereine at Irmsbruck and forwarded to Lendon,

Documents at the Staatlichen Saline in Xochendorf will not
be accessible until the first week in April.

Dr. von Chain, together with Herr Hartenstein, Develomment
Engineer, Herr Tetzloff, Production Engineer, and numerous
other Hirth Motoren personnel are in custody at Kolbermoor.

Six Hirth 109«0l11 A~0O Turbo-Jet Engines have been ordered
from EMW at Kolbermcor. This firm were prepering to manufac-
ture this engine and have parts on hand for ten engines.
Delivery is promised in epproximately five months.

Mey 29, 1945.

] & S L
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