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UNITED STATES 
HANS HOLZWARTH, OF AAININHEIRE, GERMANY, ASSEGN or G3 oME-EArif gigs 'ER: 

... " 

-i (b. Bill NT OFFICE. 
EUNGEANS, OF SCHRANIBERs, G.E.R.A.N.Y. 

GAS-TURBIRT3, 
1,043,767. Specification of Eletters Fates, Patiented Nov. 3, ...; Application filed July 29, 1911. Seria: Yo, "gal,360, 
to all whom it may concern: 
Be it known that I, HANS Holzw ARTH, subject of the German Emperor, residing at 

Mannheim, in the Empire of Germany, have 
5 invented certain new and useful improve 
ments in Gas-Turbines, of which the follow ing is a specification. 

fy invention relates to gas turbines with 
combustion chambers which are provided 

29 with controlled means for closing them, 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 
of the combustion chambers under varia 

15 tions of temperature both relatively to the 
other parts of the machine, for instance, the 
casing, and also to one another. 
The invention is of particular importance 

for gas turbines of the kind in which the 
20 combustion chambers are periodically ex 

posed to unequal strain, as, for instance, 
where for the purpose of regulating the 
power or number of revolutions, certain 
chambers are temporarily unutilized. 

25. The improved construction of gas turbine 
- is mainly characterized by the combustion 
chambers being substantially only rigidly 
connected with one another at their bottoms, 
the arrangement for feeding the individual 

30 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 

40 construction of the machine are shown as 
examples. . 

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

45 form of construction. 
According to Fig. 1, the combustion cham 

bers a are arranged in a circle around the 
vertical shaft g of the turbine and connected 
with one another by an annular part b, 

50 which also forms part of the machine. The 
gas chamber which is provided in the base 
or foundation b may be connected with the 
contbustion chambers a by means of con 
trolled valveg c. for feeding the combustion 

3. 5 

55 chambers. In the part is, ther inlef, waves the latter parts must follow the 

6 for the combustion chambers g are aist provided, which valves may connect the ar 
nular chamber o, which is filled with air, with the combustion chambers. 
inlet valves 6 and the air inlet va. 
similarly located in the wall of the easing They are simply placed in the air charabor 
or gas chamber by the separating wait 2 
between the air chamber o and gas charaber b,being suitably omitted at that point. The 6t, 
chambers a extend into necks diron which 
the gases of combustion escape and flow to 
the nozzles p, which are arranged in s, ri). 
f common to ail. The necks d of the chari 
ers are provided with valve seats a for so it,' 

called nozzle valves, the casing is of which 
is shown in elevation, and connected 
One another by an annular parte whic: 
Fies the nozzle ring f and the guide wheel i, 
but together with these parts car novs 75 
freely relatively to the casing 3 fixec on the 
baseb, that is to say can follow 23. d 
due to heat, in order to allow of this ex 
pasion the casing i.allows the yaiye shiel; i. 
to pass through it with a space ; for play, 30 
The annular part e also passes with a space 
20 for play through the casing i. It carries, 
in addition to the ring i. of guide biasies, the 
cover 8 of the turbine chamber, in ty ihe 
rotor gy rotates on the shaft. g. r. cries to 35 
enable the explosion chambers a to be ex. 
ternaliy cooled or in order to be able to bring 
them before starting to the temperatu 
essary for igniting the contents of the clara. 
ber, a space it is provided in which a cooling pe 
or heating medium may circulata. i. i 
uite evident that when the corabis 

chamber's d are heated, their heckg (, 
gether with the parts located thereoi, 
the valve casing k, the nozzle ring f, 
wheel i, ring e, and turbine chanber 
is can move freely upward. The space or 
interval between the nozzle ring f and the 
rotory is of course calculated in such a way 
that the blades of the turbine are not (i- 
countered in this movement. 
The form of construction shown in Fig. 2. 

has in general the same parts as the one in 
Fig. 1; the same reference letter's are iihere. 
fore employed, it differs, however, snaily 
by the necks d of the combustion { i}{a}'s 
no longer themselves carrying the valve fas 
ing k and the nozzle ring, et cete;3 "...i. 
due to heat of the combastion ch:1 
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ing gos and air located at that side of the 
55 

and the walls r and q, in place of the cooi 

5 : 

on the other hand the necks d of the combus 
tion chambers are elastically connected with 
the valve seats an and also with the valves is 
and the nozzles p. The connection by means 
of a so-called compensation piece in of ham 
nered steel plate or the like is also shown. 
in place of the flexible compensation piece 
22, of course any other compensating al 
rangement night be employed, for instance, 
one which admits of a telescopic, tightly 
packed displacement of the neck d in the 
part e or vice versa of the part e or the valve 
seat in in the neck. The construction of this 
fiexible connection is, however, an unimpor 
tant part of the invention. 
A further modification, as compared with 

the construction shown in Fig. 1, consists in 
a chamber for the cooling medium being con 
stituted by the external walls of the casing 
ing jacket formed by the double walls of the 
combustion chambers. The wall g which is preferably cylindrical, is packed by a 
gland a relatively to the wall 2, which ar 
rangement enables it to make a novement 
relatively to the base b. Now as he cham 
ber Q is filled with the cooling medium, the 
combustion air, as indicated by arrows, is 
drawn through the valves d' from the out 
side. This construction is certainly more 
expensive than the one shown in Fig. i., but 
it renders the waiis of the combustion cham 
bers accessible. In the form of construction 
shown in Fig. 2, the advantage is also ob 
iained that the nozzle ringh and turbine 
chaniber cover 8 may be rigidly raouinted on 
the casing i of the machine. 

Various aodifications in the construction 
are of course possible and lie within the 
scope of the invention, so long as the freest 
possible mobility of the explosion chambers 
relative to one another and to the other paris 
of the machine is provided for, and the com 
bustion chambers where the feeding a F 

ge:alients (valves () are provided, are rig 
that what claim is:- 
it risines a plurality of combus 

tion clearnict's connected together at one side 
anci ree ic move with the parts motinted 
the 'coin at the other sidies, a rotor, means for 
conveying the products of combustion to the 
rotor, and waives for admission of gases to 
the complistic in chambers. 

2. in gas turbines, a plurality of combus 
tion chambel's connected together at one 
side, and free to move with the parts mount 
ed thereon at the other sides, a rotor, means 
for conveying the products of combustion 
to the rotor, controlled members for shut 
ting off the comubustion chambers from the 
Fopr, and controllied members, for supply 
cofabustion chambers where the latter are 
connected together. 

(43,28? 

3, in gas turbines, a plairality of c(ints. 
tion chambers connected together at (in 
side, and free to move with the parts not int. 
ed thereon at the ther siles, a rotor, calls 
for conveying the products of cobustion to 
the rotor, controlled members for sitting 
of the combustiolicianbei's troll the roto’, 
and controlled menbei's for splying gas 
and ail located in the walls where the coin 
bustion chainbers and the gas and air cham 
bers are connected together. 

4. in gas turbines, a plurality of comus 
tion chambers, a rotor, means for conveying 
the products of combustion to the rotor, co 
trolled members for shutting of the combus 
tion chambers from the rotor, controllied 
members for Supplying gas and air, and 
means at the outlet side of the colnbustion 
chambers for permitting movement of the 
outlet part of the combustion chambers and 
the parts mounted thereon on their expan 
sion due to heat. 

5. gas turbines, a plurality of combus 
tion chambers, a rotor, ineans for conveying . 
the products of combustion to the rotor, 
controlled members for shutting of the com 
bustion chambers from the rotor, controlled 
anembers for supplying gas and air, means 
at the outlet side of the combustion chain 
bers for permitting movement of the outlet, 
part of the combustion chambers and the 
parts mounted thcreon, and means for co 
necting together the combustion chambers at 
their lower end. 

6. In gas turbines, a plurality of pear 
shaped combustion chambers, a rotor, means 
for conveying the products of combustion to 
the rotor, controlled members for shutting 
of the cortbustion chambers, controlled 
Inerber's for Supplying gas and air, means 
at the outlet 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 only. 7. in gas turbines, a plurality of pear 
shaped combustion hits, connected to 
gether at their lower ends only, a rotor, 
means for conveying the products of coin 
hustion to the rotor, a nozzle valve in a cas 
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ing Seated at the outlet of each combustion 
chaliber, an annular part carrying the part 
having the fixed guide blades and a ring of 
nozzles for the turbine, controlled members for applying gas and air, and neans for 
permitting the outlet end of the combustion 
chambers and the parts mounted thereon to 
move relatively to the fixed part of the com 
bustion chambers and the machine casing 
on the expansion of the parts by heat. 

8. In gas turbines, a plurality of pear 
shaped combustion chambers connected to gether at their lower end only cooling jack 
ets on the combustion chambers, a rotor, 

20 
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means for conveying the products of con- lar part mounted on the outlet end of the 
bastion to the rotor, a nozzle valve seated at complistion chambers to move relatively to 
the upper end of each combustion chamber, the fixed part of the combustion chambers an annular part carrying the part having and the machine casing. 
the fixed guide blades aid a ring of nozzles In witness whereof I have hereunto signed for the turbine, controlled members at the Iny name this 7th day of June, 1911, in the 
lower end of said combustion chambers for presence of two subscribing witnesses. 

5 
s 

supplying gas and air, and means for per- HANS HOLZWARTH. mitting the outlet end of the combustion Witnesses: 
10 chambers and the walls of the cooling jack- ALFRED O. TITTMANN, 

ets, and the nozzle valve and the said annu- S. H. SHANK. 


