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. Applieation flled July 29,

Be it known that T, Faws Horvzwarrs, |
subject of the German Emperor, residing at
Mannheim, in the Empire of Germany, have
invented certain new and useful, Improve-
ments in Gas-Turbines, of which the follow-
ing is a specification,

iy invention relates to gas turbines with
combustion chambers which are provided
with controlled means for closing therm, and
has for its object an improved construction
of such a machine for the purpose of allow-
ing the freest possible alteration in the form

£ the combustien chambers xnder- varia-
tions of temperature both relatively to the |
other parts of the machine, for instance, the
casing, and also to one another,

The inventien is of particular importance
for gas turbines of the kind in which the
' are periodically ex-
posed to unequal strain, as, for instance,
where for the purpose of regulating the
bower or number of revolutions, certain
chambers are temporarily unutilized: :
. The jmproved construction of gas turbine
is mainly characterized by the cembustion
chambers being substantially only rigidly
connected with one another at their botioms,
the arrangement for feeding the individusi
chambers being placed in this zone of con--
nection, while that part of the combustion
chambers from which the hot gases of com-
bustion flow into the turbine is so formed
that it can move, if desired, with the other
parts mounted on it, as freely as possible
relatively to the other parts of the machine.

In order better to explain the invention,
reference will now be made to the accom.
panying drawings, in which two forms of
construction of the machine are shown as
examples. o

Figure 1 is an axial section of that part
of the gas turbine which constitutes the in.
vention ; Fig. 2, a similar view of a modified
form of construction.

According to Fig. 1, the combustion cham-
bers @ are arranged in a circle around the
vertical shaft g of the turbihe and connected
with one” another by an annular part b,
which slso forms part of the machine. The
gas chamber which is provided in the hase
or foundation b may be connected with the
combustion chambers a by means of con-
trolled valves ¢ for feeding the combustion
chambers. In the pari 5, other inlet valves
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¢’ for the combustion chambers & are also
provided, which valves may connect the a;
nular chamber o, which i flled wit]
with the combustion chambers,
inlet valves ¢ and the air inlet valves
similarly located in the wall of the
They are simply placed in the air of
or gas chamber by the separating
between the air chamber o and gas cha
b being suitably omitted at that point,
chambers ¢ exfend into necks 4 &

from which
the gases of conihustion escape and fiow to
the nozzles p, which are arranged in g ring
[ common to all. The necks ¢ of the charm-
bers are provided with valve seats e
culled nezzle valves, the casing 7 of

is shown in elevation, and connected
one another by an annular part ¢ wh
ries the nozzle ring fand the guide s
but together with these parts can
freely relatively to the casin;%; ¢ fixed
base &, that is to say can follow ez
due to heat, In order to allow of
pansion the casing ¢ allows the vaive s
to pass through 1t with a space o |
The annular part ¢ also passes ¢

w Yor play through the casing ¢. Ite
in addition to the ring A of guide bl
cover ¢ of the turbine chamber, in whi
rotor y rotates on the shaft g. in
enable the explosion. chambers o
ternally cooled or in order to be ab bring
them before starting to the temperature nes-
essary for igniting the contents of the cham-

der to 85
to be ex-

ber, a space ¢ is provided in which cooling 9a
or heating medium may circulate, i
quite evident that when the com

chambers o are heated, their neck

gether with the parts locatedtthercon, ;

the valve casing %, the nozzle ring f, 96

wheel %, ring ¢, and turbine chamber cover
§ can move freely upward., The space or
interval between the nozzle ring § and the
rotor'y is of course caleulated in such a Wway
that the blades of the turbine are not cn.
countered in this movement,

The form of construction shown
has in general the same parts as
Fig. 1; the same.reference letters are ¢
fore employed. It differs, howcver, ©
by the necks d of the combustion
no longer themselves carrying tise
ing % and the nozzle ring, of cet
‘the latter parfs must follow the
due to heat of the comhnstion ch

in Fig, 9
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on the othér hand the necks 4 of the combus-
tion chambers are elastically connected with
ihe valve seats m and also with the valves /o
and the nozzles p. The connection by means
of a so-called ¢ompensation piece n of ham-
mered steel plate or the like i also showi.
Tn place of the flexible compensation piece
n, of course any other compensating ar-
rangement might be employed, for instance,
one which admits of a telescopic, tightly
packed displacement of the neck d in the
part ¢ or vice versa of the part ¢ or the valve
seat m in the neck. The construction of this
Hexible connection is, however, an unimpor-
tant part of the invention. o

& Further modification, 2s compared with
the construction shown in Fig. 1, consists in
4 chamber for the cooling medium being con-
stituted by the external walls ¢ of the casing

. end the walls » and ¢, in place of the cacl-

ing jacket formed by the double walls of the
combustion chambers. . The wall g which
is preferably eylindrical, is packed by 2
gland o relatively to the wall », which ar-
rangement enables it to make 2 imovement
relatively to the base b. Now asdhe cham-
‘ber o is Alled with the cooling medium, the
combustion sir, as indicated by arrows, is
drawn through the valves ¢’ from the out-
side. This construction is certainly more
expensive than the one shown in Tig. 1, but
it renders the walls of the combustion cham-
hers aceessible. In the form of construction
shown in Fig. 2, the advantags is also ab-
tained that the nozzle ring A and turbine
chamber cover s may be rigidly mounted on
the casing 4 of the machine.

Various modifications in the congiruction
are of course possible and lie within the
scone of the invention, so long as the freest
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possible mobility of the explosion chambers

velative to one another and to the other parts

of the machine is provided for, and the com-

hustion chambers where the feeding ar-
T}

PR s {valves ¢) ave provided, are rig-
idl ed with one ancther.
¢ that what T claim is:—
¥ furbines a plurality of combus-
tion chambers connected together at one side
and free to move with the parts mounted
theveon ot the other sides, a rotor, means for

conveying ihe products of combustion to the
rotor, and valves for adinission of gases 10
the combustion chambers. "

9. In gas turbines, a plurality of combus-
tion” chambeors connected together at ome
side, and free to move with the parts mount-
ed thereon at the other sides, a rotor, means
for conveying the products of corabustion
to the rotor, centrolled members for shut-
ting off the comubustion chambers from the

~votpr, and controlied members for supply-

65

ing-ges and air located at that side of the
. cofnbustion chambers where the latter are
connected together.
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3. In gas turbines, a plurality of combus-
tion chambers connected together at one
side, and free to move with the parts mounl-
ed thereon at the other sides, n rotor, nieans
far conveying the products of combustion to
the rotor, controtled members for shutting
off the combustion chambers from the rotor,
and controlled members fov supplving gas
and air loeated in the walls where the com-
bustion chambers and the gas and air cham-
bers are connected together.

4. In gas turbines, a plurality of combis-
tion chambers, a rotor, means for conveying
the products of combustion te the rotor,cor-
trolled members for shutting off the combus-
tion chambers from the rotor, controlied
members for supplying gas and air, and
means at the onilet side of the combustion
chambers for permitting movement of the

outlet part of the combustion chambers and! ¢

the parts mounted thereon on their expan-
sion due to heal.

5. In gas turbines, a pluraiity of combus-
tion chambers, a rotor, means for conveying -
the products of combustion to the rotor,
controlled members for shutting off the com-
bustion chambers from the rotor, controlled
members for supplying gas and air, means
at the ontlet side of the combustion cham-
bers for permitting movement of the outlet
part of the combustion chambers and the
parts mounted thereon, and means for con-
necting together the combustion chambers at
their lower end.

6. In gas turbines, a plurality of pear-
shaped combustion chambers, & rotor, means
for conveying the products of combustion to-
the rotor, centralled members for shutting
off the combustion chambers, controlled
members for supplying gss and dir, means
at the ocutlet side of the combustion cham-
bers for permitting movement of the outlet
part of the combustion chambers and the
parts mounted thereon, and means for con-
necting together the combustion chambers
at therr lower end only.

7. In gas turbines, s plurality of pear-
shaped combustion chambers connected to-
gether at their lower ends only, & rotor,
means for conveying the products of com-
bustion fo the rotor, & nozzle valve in o cas-
ing seated at the outlet of each combustion
chamber, an annular part carrying the part
having the fixed guide blades and a ring of
nozzles for the turbine, controlled members
for cupplying gas and air, and weans for
permitting the outlet end of the combustion
thambers and the parts mounted thereon to
move relatively to the fixed part of the com-

bustion chambers and the machine casing 1

on the expansion of the parts by heat.

8. In gas turbines, a plurality of pear-
shaped combustion chambers counected to-
gether at their lower end only, cooling jrck-

ets on. the combustion ehambers, a rotor, 13
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means for conveying the products of com-
bustion to the rotor, a nozzle valve seated at
the upper end of cuch combustion chamber
4n annular part carrying the
the fixed guide blades and 4 ring of nozzles
for the turbine, controlled membeérs at the
lower end of suid combustion chambers for
supplying gas and air, and means for per-
mitting the outlet end of the, combustion
chambers and the walls of the cooling jack-
ets, and the nozzle valve and the said annu-

l!
part having

3

| lar part mounted op the outlet end of the.
combustion chambers to move relatively to
the fixed part of the combustion chambers

| and the machine casin%.

| Inwitness whereof I 'ave hereunto signed
ny name this 7th day of June, 1911, in the
presence of two subscribing wifnesses,

HANS 1 OLZWARTH.
. Witnesses: '

Avrrep O, Trrratany,
‘ SHANK,
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