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To all whﬂm it may concern.

Be 1t known that I, HeinricH ZOELLY r)f Zurlch
a citizen of SWltzerland ‘and whose paat-oﬁce address
is No. 58 Rimistrasse, Aurlch bmtzerland have in-

vented new and useful Improvements in or Relatmg‘

to B Explosmn-—Tm bines and in the Methods of Working
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or Operating the Same, of which the foll()wmg 18 &
specification.

In the working of explosion gas turbines hltherto
used a suitable gas mixture is caused to expand in
a closed chamber ¢. ¢., at a constant volume and after
the highest pressure is reached, is conveyed through
the turbine. The expansion is continued until a pres-

sure is attained cqrrespon'ding'to that in the turbine
caging, after which the chamber is closed and re- |

- charged. This method-has the drawback that the pres-

28
‘pressure, and the air necessary for the -combustion are
fed into the explosion chamber just at the moment at

sure medium is supplied to the turbine, running at a
constant speed, at very varying pressures, so that to-

wards the end of the expansion the energy of the fuel

mixture is insufficiently utilized at the nozzles, owing
to a too\small fall of pressure and at the Wheels owing
to the velocity of the gas bemg 1;00 small thereby caus-
ing loss of efficiency. - L |

The object of the present mventmn 18 to overcome
these drawbacks. The gases, compressed to a certain

which the gases expanding therein have attained equal

pressure so that they are driven out of the chamber at
In order to prevent premature ig-
nition the air valve is allowed to open slightly earlier |-

constant pressure.

- than the gas valve so that an isolating cushion is formed
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between the new and the old charge.

vailed. After the maximum pressure is reached steam
uhtamed by the vaporization of ‘water by the heat
given off by the turbine is introduced under a pressure

equal to the explﬁslon preﬂsure Whereby a ‘‘full pres-
. sure period” is obtained, as in steam engines with ex-
- pansion before the cut off of the steam admission and
the temperature of the fuel mu:ture is reduced to such

‘an extent that the subsequent expansion in the nozzle |
* produces temperatures which cause no harm to the:
blades. - After a ‘portion of the whole mixture has es-
- caped durmg the full pressure period, expansion follows,
which however is only continued up to compressor-_ .
~pressure, after which, when the latter is reached, |
~ the inlets open again and fresh mixture at compressor |
~'pressure is mtroduced 5111 order to repeat the deacr:tbed'

~ operation.
bb

The chamcterwtlc feature of the new mode of wurk-

After the cham-
“ber is nearly filled with f.resh ‘mixture the gas inlet
valve is closed and the. mlxture is 1gn1ted W1th0ut how-
ever the outlet to the turbine being closed. This ig- |
nition owing to the extremely short duration of the ex-
plosion, takes place almost ag if a constant volume pre-

. i

; lng is In the first place the exploslon upon the adir mm-

31011 to the turbine being open, owing to the rise of pres-' o
sure and temperature the explosion signifies an in- .

devices in front of the nozzle renders the process oper-

crease in the thermal efficiency; the absence of closing .
60

ative in practice, as such closing means would not be

practicable in this particular case in view of the high
temperatures and velocity of flow prevailing. A sec-
ond feature is the interruption of the expansion at com-
‘pressor pressure by admitting a charge of fresh mixture
thereby prodemg a very favorable proportmn of maxi- -

mum to minimum pressure in the explosion chamber.
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While for instance with an exhaust turbine working :

at 20 atmospheres (300 1bs) and under ordinary working
conditions, the proportion of the expansion falls from
20 to 1, this relation according to the new mode of work- -
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ing at say, for instance, 5 atmospheres (75 1bs) only. -
varies between the limits of 20, and 20-+-5=4, atmos- C

pheres.
pressures which are considerably less remote from a

mean pressure for which the nozzle .is built, than in |

the present process and comsequently the mean effi-

‘The expansion nozzle therefore opemtes at
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ciency in the nozzle as well as the eﬁimency in the Wheel L

are considerably hlgher than usual.

"added thirdly; the mtroductmn of steam under ex-
'plomon pressure so that for a gwen period. the mixture
“Thus the energy de-

rived from the steam is more adva.ntageﬂusly utilized
‘than ig posslble in any of the knqwn gae turbme pmc— =
- esges,

must pass out at full preaaure

It is obvmus that mstead Of ga.ses, llqmd or sohd

To this may be
80
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‘ .-"fuela can be used sultably mtroduced mto the e:x:pl{)- ﬁ_
slon chamber. - L T T "~
In the accompanymg dra,wmg a turbme for Workmn- L

_.under this new process is dmgrammatlcally shown. - - '9;0" |

A is the explosion chamber, B the expansion nozzl'e, o

and C the turbine wheel.
compressed by the pumps D, E, F reapectwely thmugh
the conduits and air or mllectmg chambbrs n, m, k,and
conveyed to the explasmn chant:ﬂ::aer1 From the pump
E the water is first conducted through & coil R, heated

introduection at suitable moments of the various media
and are operated by & suitable dewce ‘The latter is-
mdlf:ated dmgmmmatlcally by WOI‘Ill wheels g a, b

‘the cam % and the levers o, 'p, g

-_ y 15 the 1gmtmn device. e
Havmg NOw descnbed my mventmn,. what I clmm

.and dealre to secure by Letters Patent, 1&-—---

1 In a gaa or fuel’ explosion turbine: the combin tlo:u

open expansion nozzie; pumpa for compressing thq alr,

ﬂteam and fuel udmlaslan valves Ior thesa media to the

An— water and fuel-are | ."',:'
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by the exhaust and is here ‘va.panzed before paasmg L
‘to the explosmn chamber A." SRR . |
'The controlling ‘valves or membem d e f allnw of the |
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|- with the explosion chamber and the. turhiﬂe .of an always - L
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explosion chamber, and meang for conirolling the spame
wherehy the air and fuel are supplied fo sald chamber o%
{he time when the pressure therein has dropped to he
equal to the pressure of the compressor pumps,; an igni-
tion device: and means for countrolling the ignitlon—sub-
stantially as and for the purpose specified,

iy

with the explosion chamber of an expansion nozzie in con-
stant communication with the exnlosion chamber, turbine
wheel, valves for admitting aii, steam and fuel to the dx-
plosion chamber, steam gencrator heated by the exhaust of
the turbine, pumps for compressing the air, steam and
fuel and means for controlling the admission of the va-
rious media to the explosion chamber and for controlling
the irnition, substantially as and for the purpose specified.

3. In a gas or fuel explosion furbine the combination
with the expleosion chamber of an always open expansion
nozzle, admission valves for the various media to the ex-

2. In a gas or fuel explosion turblne the combination

564,821

nlosion chamber, pumpy fovr compressing the various

medla, -an ignition device, and menn:: adapted to open tie
pir admission vailve slightiy in advouce of the gas-admis-
slon valve, substantially as and {ov the purpose specified.

4. In a eas or fuel explosivn tarbine the combination
with the explosion chamber of thie alwavys open expansion
nozzle, admission valves for the various media o the ex-
plosion chamber, pumps for enmenvessing fhe various
media, ignition device and means ailinted Tor igniting the
sxplosive mixture immediately {n sndvance of the admission
of the compressed steam to the axplosion Chzlmhef, suh-
stantially as and for the purpose spesified.

In testimony whereof I have hereunto sef my hand in
presence of two subseribing witnesaee.
Witnesses :

Canrt, GROSS,
JOSEPH SIMON.
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