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ﬁ'i_TED STATES PATENT OFFICE.

' FRANZ BURGER OF FORT WAYNE, IND].ANA ASSIGN OR OF THREE-FOURTHS TO HENRY M.
* . | WILLIAMS, OF FORT WAYNE INDIANA . .

ROTARY fﬂcomvsmon—rmem.

‘No. 871,080.

- Specification ef Letters iP‘a.tent. |

Patented Nov. 12,1907.

. Application filed December 17,1903, Berial No. 186,608,

To all whom. il mey COnCErn: .
‘Be it known that I, Franz BURGER a citizen of the

| ‘Unlted States, ree1dmg at Fort Wayne, in the county of

Allen and. State of Indlena ‘have invented certain new

-and useful Imprevemente in Rotary Combustion-En-
gines, of Whleh the fellomng is a specification.

‘This invention relates to turbine engines adapted to

“be run by air under pressure or by.a mixtire of air and

~ gasorother combustible fluid under pressure.

10
~ two similar turbines, one of whlch will act as a motor

In ca.rrymg out-my invention, I propose to employ

~and the other as an air compressor, both connected 1o

15
o ehamber

_ the same shaft.

A combustion chember is located be-

tween the turbmee and communicates with both and
| the cembﬂetlble fluid is admitted to and burned in this
The compressing turbine forces air under
?:-.premm:e into the combustion chamber where it meets

- - .the bummg fluid and is expanded and passes into the

| .' N metor turbme to epere.te 11; and thereby drive the shaft
20 ~

carrymg both turbines. .
£ also. -propose to provide a reservoir for the cnmbuetl-

- -ble ﬂ‘l.lld and one for eempreeeed eu: each having valved:
cemmumca.tlen with. fhe combustion chamber, and

- f_mea.nﬁ are promdeﬂ for cha.rgmg these reeervmre by the

25. eperatlen of the engine.

~The . mvenmen will be fu]ly deeenbed heremafter

. _referenee bemg ha.d to the eccompenylng dr&Wlﬂg’S:
Whlch—-— e | ' I

- transverse eectlon through one of the” cembuetlen cham-
'."bere Fig. 4 is a similar view through the pe,rt1t1011 be-
~ tween the combustion chambers; Fig. 5 is a plan view of

A portlen of each turbine, with the casing removed
35

Figure 1 s a pla.n view of my 1mproved turbme en-
gme, Fig. 2 is a vertical lengltudmel section; Fig. 3-is a

ehewmg the arrangement of the vanes.
‘The turbines A and A’, each consists of a tapering
eylmdncal shell 1. provided with interior annular

. grooves into. Wthh are fitted the stationary vane rings

40

- 2. The revolwng vanes 3-are carried by wheels 4 se-
cured to a shaft 5. The wheels 4 abut against each

~ otherand gradually i increase in diameter and the vanes

3 work freely between the vane rings 2.. The shaft 5 is .
- ,Bupported to rotate in pillow blocks 6 and at its central

45

portion is prewded with an enlarged portion 7 egamet

_. which the smaller of the wheels 4 in each turbine abuts.

. -As ehown the smaller ends of the tapered cyl‘mders op-

= pose each other and ee.ch of these ends is provided with
“an enlarged extension 8§, _which. may be integral with

. the shell or rigidly cemleeted to it, and each extension
- 80

is provided with an interior annular channel, that in

. one being indicated by 21 ‘and in the other by 22. ‘A
. series of holes’ 23 leed from. these channels to the in-

| extend at a reverse angle to the vanes 3 in the other, 20

leakage of air or fuel.

| to wark as a ¢ompressor.
terior of the extenewne 8 The turbines.A and A7 are |

| ldentlcal in. cenetructlon except that the vanes 3 i in ene |

that when A is used a8 & motor the shaft 5 will turn in

bd

one direction and when A’ is the metor it will tarn in .

the opposite direction.

~Upon the enlarged portion 7 of the eheft 5 a collar 35

is fitted and abuts at each end against the inner end
wheels 4 of the turbines. A partition indicated as 2
whole by b fits loosely over the collar 35 and, when the
parts are assembled, is clamped between the extensions
8, and two combustion chambers 19 and 20 are thus
formed at the ends of the respective turbines with which

the channels 21 and 22 respectively communicate

through the holes 23. From the channels 21 and 22,

pipes 24 and 25 lead to a three-way valve 26,:and a pipe
27 leads from the valve to a four-way ceuphng 28, which
is connected to a compressed fuel tank 29. The plug of

‘the valve 26 is provided with a handle 30, and fuel can

therefore be admitted from the tank 29 to either of the

channels 21 or 22 as desired.
The partition b is made up of three dleke 10, 11 and

'12. The disk'11 is recessed to receive the disk 12 which
“is flush with 1t and the digk 10 covers the disk 12 and

holds it in the recess. Each disk is provided with a
series of perforations 17 ‘which are adapted to register
and thereby establish communication between the

combustion chambers 19 and 20. The disk 12 is pro-

60

60
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vided with a series of teeth on its periphery which are
engaged.by a worm 13 carried by a shait 14 extending .
through a tangential bore in the disk'11 and- provided

with a hand wheel 16 at its outer end. Preferably, a

stuffing box 15 is provided for the shaft 14 to prevent.
The disk 12 is also provided with -
a slot 18% into which a fixed pin 18 extends, and acts as

85

a stop. to limit the movement of the disk 12. .By oper-

| ating the worm 13, the disk 12 can be turned to bring

its: epemnge 17 into or out of register with the similar
openings-in the disks 10 and 11 and thus establish or

cut off cemmumeatlen between the'‘chambers19 and 20.

90

Pipes 31 and 32 lead from the channels 21 and 22,

reepeetwely, to a compressed air tank 34, and theee'

pipes are prewded with valves 81% and 32“- respec-
tively. These pipes extend through the chanmels 21

and 22 and open into the combustion chambers 19 and

20, as indieated at 35 in Fig. 3.

96

The turbines A and A/ are respectively prewded :

with heads 50 and 49 eeeured to the larger ends of the

52 and 51 lead.

100
tapered casings 1 and these heads have internal annular
channels §0* and 492, reepectrvely, ﬁrom which pipes -

The shaft b extende beyend the pﬂlew blocks 8 and

carries two smaller turbines 36 and 37, each adapted

réspectively, lead to channels- 41 and 41%in the caemge
of the tu.rbmes 37 and 36, and plpee 46 and 45 lead from

105
" Gagsupply pipes 42 and 42¢) -



2

them to the fqur-w_nj -coupling 28.  These latter pipes

are respectively provided with'a valve 48 and 47. "One

~ of these turbines is constructed to compress gas when

10

15

the shaft 5 revolves in one direction and the other-to |
compress it when the shaft 5 revolves in the opposite
direction. The shaft 5 extends beyond the turbine 37
and is provided with a coupling indicated by 38 from

which pawer may be conveyed. Such being the gen-
eral constmctlon of the machme its operation 1s as

follows:—

The tanks 29 and 34 ha:vmg been respectively cha,rged

with gas and air under the desired pressure, and assum-
ing that the turbine A is to be the motor and the tur-
bine A’ the air compressor, the disk 12 will be turned
to close communication between the chambers 19 and

20. The valve 26 will be turned to the position indi- !
cated -in Fig. 2 and gas, or other combustible fluid,

| will then flow.under pressure from the tank 29 to the

20

channel 21 through the openings 23 to the chamber 19

where it will be ignited by any suitable means, not

shown, and burn continuously as long as the fuel 18
supplied. The valve 31* 18 algso opened and air from

 the tank 34 will flow through the pipe 31 into the cham-

25

ber 19 and meeting the burning fuel will be expandéd
and pass through the turbine A acting on the vanes 3

" to rotate them and the shaft 5. As the wheels 4 grad-

_30

45

50 .

55

60

_ expansive force of the air.
A’ will also be rotated and draw air in through the

. opening 51 and compress it Into the chamber 20.
‘800N 28 sufficient speed is attained, the disk 12 is turned
to bring the opemngs 17 in the disks 10; 11 and 12 into
. register, and the air compressed by the turbine A" into
" the chamber 20 will flow through the openings 17 into
~ the chamber 19 and be expanded thmngh the turblne |

- gas be adm1tted through the- pipe 428

ually increase in diameter toward the outlet 52, which

in this case forms the exhaust port, the leverage of the

successive vanes 3 will be correspondingly mcreased
and substantially in the proportion of decrease of the
The vanes 3 in the turbine

A to operate the shaft 5.
- The turbines 36 and 37 will both be runnmg but Gnly
one, say ‘36, will operate as a COMPTESSOT.

pressed .into the pipe 45-and through the valve 47,
which will be opened, into the tank 29 and the cham-
ber 19. The valve 48 will be closed when the turbme

36 .is acting as a COIMPIessor.

the chamber 20 by the turbine A/ will flow through the
pipe 32 into the tank'34 and the necessary pressure in

- this tank can be obtained for the next starting of the

engine. |
To stop the engme, the flow of gas through the plpe

4ga must be cut off and the valves 47 and 26 be closed.

Valves 31* and 32* must also both'be closed.
To reverse the engine, turbine A/ will be used as a
motor and turbine A as a compressor, and by operating

the several valves properly the operations alrea.dy de--
scribed will take place with the result that the shaft'5

will be rotated in the opposite direction. In this case
the turbine 37 will be the gy COMPTEssor. The open-

o ing -52-will be the inlet for air to the compressing tur-

6o

‘bine A, and the opening 51 Wﬂl be the exhaust for the
metortu:rbmeA’ I - o

As

When the engine has
fairly started, the valve 31* may be closed and the |
. valve 328 opened at any tn:ne a‘urmg the running of the

engine Whereupnn 2} portmn of the air compressed into

1

If therefore |
, 1t will ‘be com-.

of the other,

871,080

Without limiting myself to the detalls of construc-
tion illustrated and described, I claim: '

1. ‘The combination with a shaft, of two tulblnes con-
nected therewith, a -combustion chamber communicating
70

to said chamber, and means for directing the gas to either -

with both tarbines, means for supplying compressed gas

one of the turbines 8o that either one will operate as a .

motor while the other will operate.as nn ‘air compressor
supplying air to said combustinn chamber, substantially

as set forth. _
. The combination wﬂ:h E: shaft of two tnr‘nlnes con-

neeted therewith, a divided combustion chamber communi-

cating with lLoth turbines, means for delivering fuel to .

either compartment of said chamber, and means for deliv-
sub-.

ering air to either compartment of - said chamhel

'qtantlally as set forth.

3. The cnmbinatlon with a shaft, of two turbines con-
nected to gaid sbhaft, a combustion chamber hetween the

opposing ends of the turblnes communicating with both,-
. a partition in said chamber, means for delivering fuel
~under pressiire to said. chamber on either side of the parti-

tion, and means for delivering air under pressure to said

chamber . on eﬂ:her side of .said partltinn substantially

a8 set fnrth - -
4. The comblnation with a shaft, of two turbines con-

nected to said shaft, a combustion chnl_nber between the
- opposing. ends of the turbines communicating with both,.

a perforated partltion in said chamber, means for closing
the perforations in said partlunn, means for. dehverinﬂ* fuel

under pressure to said chamber on either Side of the par-
tition, and lneans for delivering air under pressure to sald
.chamber on either side nf sa.ld partitlnn, substantlall,{ as
set forth. -

- 3. In a reversmle turblne englne tﬁe combination with

- a shaft, of two tapered turbmes cnnnecteﬂ to said shaft
~with their smaller ends opposmg each other, the moving

89

90

100

vanes ‘of one turbine extending at angles reverse to those .

forth.
6. In a 1evermble turbine engine, the combinatwn with
n shaff, of two tapered turbines connected to said shaft

with their smnller ends opposing each other, the moyving .
_vanes of one turbine exfending at angles reverse to those
a combustion chamber between the Gppnsinﬂ' |

of the other,
ends of the tmbmes communicating  with both, a perfo-
rated partition in

mitting fuel under pressure to either side of the partition,

~and means for admitting air.under pressure to eithe1 side
of said partition substantially as set forth. -

7. The combination with a shaft, of two turlnnes con-
nected to the shaft, a combustion chamber between the
two: tmlnnes and Lmnmunieating therewith, means for

a combustion chamber between the opposing
ends of the tnrbines cnmmunlca\ting with both, a partition .
in saild cmnbustinn chamber means for admitting fuel
| under pressure to &ithEI side of the partition, 2nd means

. for "admitting air under pressf?re to eithev sxde of sald
- paltitinn substantially as set Lo

said combustion chambfn, means for -
.LlOSiH“’ the perfomtinns in said partition, means for ad-

105
110
115

129 -

supplying compressed air and gas to the combustion cham- -

her,
turhines so that either one will upeln.te as a motor while

the other operates as an air compmsanr‘ supplying cem-

pressed air to the Lombnstinn chamber. . -

8. In a reversibie turbine engine, the combination nf a
shaft, two turbines connected to said shaft, -the moving -
vanes of one furbine extendlng at angles réverse to those

of the other, a cnm‘pustinn chamber between the opposing
ends of the turbines communicating with both, a perfo-

rated partition in said chamber, a pair of gas mmplessim;

turbines. on the qhaft means for conveying gas from oné
¢as. compressing turbine to one side of said paltltion,

and means for directing the gas to either one of the

125

130

means for conveying gas from -the other gas compressing

turbine to the other side of sald paltltmn, and- means for
‘:‘.llpplylﬂg air undel plessme to eithel qide of swd pal ti-
tion, substantiqlh as set forth. |

In testimony whereof 1 have mgned 1113?' name to this

qpeciﬁcatlnn in the plEbEIILP of two mhsm ibing witnesses.
- TTRANZ BUR(}I}I{

W1tness'es: |
GRo. D. CRANE,
BURGER.

L.EoPOLD F.
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