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15 more effectual clearance out of the burned

<~ cooling of the nozzles and turbine-blades and
0 of the hot gas from the combustion-chambers
#%. 20 before its impact on the said blades without
g0 = detracting from the efficiency of the gases of-
_-_combustlon. '

: w 'Vlde compressmn—pumps of any known con-
siionano 25 venient type, by one of which pumps a com-
s.dnoi oy 1 bustible liquid or a gas—such as producer-gas,

A A compressed and delivered at a determined
st /0 pressure by suitable pipes to a combustion-

-~ ¥ . Similarly another compression-pump collects
.. - and delivers charges of air or oxygin at any
- required pressure, the same being also deliv-

; 3 5 bustion- chamber, Another pump forces water
R ‘system is particularly applicable is a turbine-

i+ 40 chambers to receive the charges of air and

. _- - - zles upon rotatable blades attached to the tur-
45 bine-shaft and are by th em deflected onto fixed
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To all whom mﬁ VALY CONCErTL:

~ Be it known that I, Lima WrIrLsox, a citizen
-_ of the United States of Ameri 1ca, whose present;
“address 1s care of the United States consulate,
5 Glasgow, Scotland, have invented a certain
new and useful Impl ovement 1n and Relating
~ to Turbine-Motors, of which the following is
. a. spemﬁcatmn
. This invention relates to an 1mplovement
10 in turbine-motors operated by pressure de- :
 rived from combustible liquids or gases whwh
- expand by combustion with air or oxygen, /’

. and has for its object to effect more progress-
1ve and better combustion and expansion, theE

- products of the preceding charges from the
- combustion-chamber, and the more effectual

To carry this 1nvent10n mto effect, I pro-

blast-furnace gas, coal oil, or other gas—is

 chamber associated with a turbine - motor.

~ered through suitable pipes to the said com-

- to the turbine-nozzle valves through pipes.
- The form of device to which the present

motor situated In proximity to a chamber or

- combustible fluid under pres:ure, as before
- mentioned, and from which the products of
their combustion in:pact through suitable noz-

- blades attached tc the casing of the turbine
‘and by them again deflected onto other rota-
table blades in manner well known, or rotata-
ble blades only may he employed to receive i

LI PR L]

,plan of the same.

the 1mpact of the pr oducts of combustion w1th—- 50
out the inter VG‘I]thIl of the deflecting ﬁxed -
blades. ~ .
Tigure 1 shows dlao'mmmatlca,lly a conven-

ient arrangement of plant for the purpose. = =
The arrangement may be va,rled without de- 55~
parting from my invention. Fig. 2isasec-, . -
tional view of the inlet-valves and combus-
tlon-chambers of the turbine through a broken.-_.{.[ e
sectional line z 2 v v on Fig. 4. F1 3isa
Fig. 4 is a transverse sec- 60 .. . -
tion throuo*h the said combustmn clmmhersi_-?f
Fig. 5 is an enlarged section through the dis- " .
ehawe-nonle from the said combustion- -cham- ~. -~ =
bers.. Kig. 6 1s an enlarged sectional viewof .-
the top of nozzle-valve, showing apertures for};ﬁs ——
access of water to its interior. - .- Foconis s,
- A represents a gas-producer furnace of a,ny;j"-’7"-:15_"-’;_'f"'%?'-?"ff":f"":"""f‘“
convenient construction.: « is the connection:: |

from the sald producer for the conduct of the o

combustible fluid through a dust-collector A% 70 -
to the compression-pump B, b representuga_'é_ﬁr .
the pipe connections therefrom through a'=
collecting-chamber B’ to the inlets & to the L
combustlon chamber F of the turbine E. C =
1s & second compression-pump collectmo alr"75 o
or oxygen and delivering the same at smtable -
pressure by the pipes ¢ throuo'h a collevtmg— L
chamber C' to the inlets ¢ of the combustion-
chamber of the turbine. Further, the sald

alr-pump C comprebses and delivers alr 80
through the pipe ¢° to the gas-producer A. .

D 1s a water-pump drawing water, qav,m /

from a supply-tank d and dlSChal‘G‘lnﬂ‘ water
at suitable pressure through the pipes d’ to

certain hollow valves situated in the nozzles 85
leading from the combustion-chambers It of
the turbme and to the water-jacket thereof,
as hereinafter more pirticularly dmcmbed
and also by the pipe ¢® to a gravity-feed tank
d® communicating with the gas-producer A. go
R 1s a pump driven convemently from one
of the compression - engines, drawing com-
bustible liquid from a supply-ta,nh P and de-
livering 1t either by the plpe 9 to the gas-
producer A or direct by the pipe »* to the in- 95

lets 6" of the combustion-chamber F of the

turbine.
N’ is'a counter-shaft driven by cones P and

' 4
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“helting or gears from the turbine-shatft for

driving the rotatable valves in-the exit-noz-
zles of the combustion-chambers K.

- K 1s the body of the turbine-motor of any
convenient construction as regards its inter-
nal arrangement of vanes or blades, ¥ being a
combustion-chamber attached thereto. There

may be many combustion-chambers attached

to the same turbine. The combustion-cham-
bers Fare lined with a hiehlv heat-refractory
material 7. . The supply of air or oxygen and
combustible liquid or gas 1s introduced 1nto

~them in relatively proportional quantities, so

- as to insure perfect combustion.
“such combustion, I may employ an electric
‘spark in manner well known, and therefore

To 1nitiate

- not shown, until the internal heating of the
- lining £ of the said combustion-chamber pro-

20

duced by continued combustion therein will

suffice to cause the combustion.

~In each of the inlet-pipes ¢’ and 4’1 provide
a check-valve G and G, respectively, which

will close by back pressure from the combus-

‘tion-chamber.  The valves (' are controlled

30

as to the extent of their opening by a stop g,

operated from a speed-governor of any con-

venlent form.

" H, Fig. 5, represents the nozzles from the
combustion-chamber leading to the rotatable
turbine-vanes, which nozzles are provided

“near to their orifice of issue next to the said

vanes with valves I, serving, as hereinafter

- “described, to alternately open and close the
- nozzle-outlets, and thus to permit successive

discharges of the products of combustion at
-~ high pressure from the said combustion-

chambers onto the rotatable vanes of the tur-

 bine, which are illustrated as on each side of

40

‘the combustion-chamber; but they may be ar-

ranged on only one side thereof.
- To effect more progressive and better com-

‘bustion and greater pressure therefrom of a

combustible liquid or gas and a more com-

~ plete clearance out of the burned products of

| 55.

55

60

the preceding charge from the combustion-
chambers, 1 deliver the air thereto either at

a higher pressure than that of the combusti-
Dle fluid or if the respective pressures of alr

and combustible fluid are maintained equal 1
make the check-valve (G on the air-inlet ¢

Tighter in proportion to its area than that of

the combustible -fluid - inlet check-valve (&,
the result in either case being that the air-in-
let check-valve G opens sooner and remains
open later for each charge than that on the
combustible-fluid inlet G/, so that the air which
enters the combustion-chamber first sweeps

‘out the burned products remaining therein

from the previous charge and fills the com-
bustion-chamber with a fresh supply of air
into which the combustible fluid enters and
burns with a continuous increase of pressure

“until such pressure suffices to close the check-

valve (& of the combustible-fluid inlet. The

SEST AVAILABLE car

' air, however, continues to éntef the combus-
tion-chamber until the pressure therein closes

the air-inlet check-valve (z, so that the air-
supply commences sooner and continues later
for each charge than that of the combustible
fluid, thereby insuring complete progressive
combustion and consequent greater pressure,
owing to the excess of air present in the com-
bustion-chambers at the right moments. All
these results, however, could not be properly
attained by merely making the air-inlet and
consequent, supply of air greater than that of
the combustible. The air must be delivered
into the combustion -chambers at the right
moments and in right quantities. The quan-
tity of air supplied must always be sufficient

‘to entirely consume the combustible fluid sup-

plied.

It is advantageous to introduce both the air
and combustible fluid hot to the combustion-
chambers. " This is effected by the consider-
able length of the passages in metallic con-
nection with the walls of the combustion-
chamber or chambers traversed by the air and
combustible fluid before entering the com-
bustion-chamber proper. The heat of com-
bustion of the gases leaving the combustion-
chambers may be reduced in the nozzles 1

Dby a spray of pure or distilled water (which

will not deposit a crust-or scale) delivered at
any convenient points thereof. The water,
should any pass unvaporized through the

‘nozzles or be subsequently condensed in the

7Q
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turbine, may be removed from the inside of
the turbine by troughs arranged 1o proximity

to the casing and by pipes and traps, as pat-
ented to me in the United States under No.

733,105. The valves K, situated in the noz-
zles H, as hereinbefore stated, are hollow

‘and punctured with small holes £ to permit

water admitted under pressuretfrom the water-

pump D or from the water-jackets J to be

sprayed on the hot gases passing through the
said valves before entering the turbine. These
rotatable valves may be provided with the
water-spray outlets from their hollows, so ar-
ranged that the sprays of water may flow

“freely from the outlets £, opening into the

throughway of the valves, when said through-
way is opened by the rotation of the valvesin
the nozzle-cylinder in which they are placed.
The nozzles and the combustion-chambers are

“water-jacketed at J, the hot water therefrom
used for the aforesaid sprays being conducted

between the water-jackets and valves by suit-
able apertures. All water used inside the

160

]05

110

115

120

nozzles, their valves, or otherwise entering -

the turbine should be pure or distilled water,

which will not deposit a scale or-crust therein
or thereon. The respective water, air, and
combustible - fluid inlet pipes are provided
with valves Q (in addition to the check-valves
G and (') to regulate the flow therein.

The rotatable nozzle-valves K are opened

125



surfaces.
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and closed for each charge either by gears,
connecting-rods, and cranks or by frictional
' A convenient arrangement by
means of the latter is to operate alternately
upon opposite sides of the stems of the valves

K by frictional surfaces Z, spaced alternately

~upon the cheeks of rings L, rotating around

IO

-and supported outside the turbine-casing on

rollers 7%, Fig. 2, so that when one frictional

surface spaced on one ring is in contact with

one side of a valve-stem it rotates it in one di-

- rection to close it and when the next alter-

" 20

nately-spaced frictional surface on the other
ring is in contact with the opposite side of
the valve-stem it rotates it in the opposite di- |
hxed

rection to open it. Studs ., Fig. 6, are af
to the valve-stems to prevent the frictional
surtfaces from rotating the valve-stems too
far in either direction, so that when the studs
oppose turther rotation of the valve-stem in

- either direction the corresponding frictional

surface slips on the valve-stem. The rings

~ may beseparate, arranged to operate on OPPO-
- site sides of the valve-stems, or be of an in-

_._25.

verted - trough shape to embrace over the

valve-stem head: but in any case the ring or
rings should be provided with gear-teeth N

upon or near their outer periphery, operated

30

- N/, driven by gearing or preferably by di
-~ ential cone-pulleys P, (connected by a belt. as |
- 1s well understood, ) one on the counter-shaft, -

by corresponding geared wheels 1, Kig. 1, of
suttable size to rotate the ring or rings at the
desired speed and mounted on counter-shaft

By employ-
belt thereon

the otber on the turbine-shaft. .
ing cone-pulleys and shiftin o the

“7 . the speed of the counter-shaft 1s.readily ad-

- Justable, and thereby the speed of semirota-

Y
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tion of the valve-stemsincreased or decreased,

~with the consequent greater or less number of
charges permitted to pass out from the com-
-+, bustion-chambers to the turbine and conse-

- quent greater or less total
- .. the turbine-blades.
.~ 45

driving effect upon
The position of the belt

on the cone-pulleys may be controlled by a

suitable speed - governor. Alternatively 1
may rotate the nozzle-valves I{ by gears /.

‘the valves K in this case being turned uni.

formly in one direction of rotation and are

provided with teeth-pinions 7’ on their outer
- spindles-or stems, which are
‘responding toothed gear ' on the ring L, sur-
rounding them and
~ this case instead of said ring having alter-

actuated by cor-
supported on rollers. In

nately-spaced opposite trictional surfaces, as

- hereinbefore described, it has gear-teeth (' on.

one face meshing into the gear-teeth of the
pinions £ on the nozzle-valve stems, which
are thus rotated uniformly in one direction,

the throughway of the plug-valve belng open

- for the passage of gas as it 1S turned past the

open nozzle. The valve-plue and walls of the
nozzle surrounding it are lubricated by the

water from the interior of the plug-valve en-

er-

_engaging

BESTAVA!LABLE'CGP“;

prevent water in the throughway when accu-
mulated there under pressure from entering

the combustion-chamber at the momeni the

throughway is opened to the nozzle, the width

of the nozzle-way orifice from the valve to-
ward the rotatable blades of the turbine 1s
made wider than at the inner side next the

| teﬁng. the throughway as it is turned. To 65
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combustion-chamber, so that water contained

1n the throughway may have a “‘lead” to es-
cape from it outwardly toward the turbine-
blades before it opens toward the combustion-
chamber. | |

Having now described my invention, I de-
clare that what I claim, and desire to secure
by Letters Patent, is—

75
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1. Incombination, a turbine-motor: acom-

bustion-chamber adjacent to axial passages
traversed by the rotatable blades of the tur-
bine and in communication therewith: oneor
more nozzles affording outlets from the com-
bustion-chamber arranged at suitable angles
to the rotatable blades of the turbine; aper-
tured hollow rotatable valves, in such nozzles:
means for the supply of water to the hollow
body of such valves spraying the water from
such apertured valves into the nozzles, onto

1o

the hot gas passing therethrough, and thereby

onto the rotatable blades of the turbine.

2. In combination. a turbine-motor; acom--

bustion-chamber adjacent to the rotatable

blades of the turbine and in communication -

therewith; one or more nozzles affording out-
let from the combustion-chamber to the ro-
tatable blades of the turbine: water-jacketing
about such nozzles; suitable means of supply
of water to such water-Jacketing; rotatable
hollow valves in such nozzles; means of ac-
cess for water to the interior of the hollow
valves; and apertures in the walls of such hol-
low valves for the spraying of water onto the
gas passing through them and onto the noz-

100
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zles and thereby onto the blades of the tur-

bine.

3. Incombination, a turbine-motor: a com-

bustion-chamber adjacent to the rotatable
blades of the turbine and in communication
therewith by one or more nozzles: rotatable
valves in such nozzles: ring-gear externally
with and adapted to rotate the stems
of the said valves; gear-teeth upon the exter-
nal periphery of the said ring; a counter-shaft
cearing with such ring-gear teeth by a suit-

able pinion; and connections from thé turbine-
‘shaft to the said counter-shaft adapted to per-

mit variation of the frequency of the opening
and closing of the nozzles by said valves.

~ In witness whereof I have hereunto set my
hand in presence of two witnesses.

LIDA WILSON.
Witnesses: .
JouN McoFapzran,
RoserT THOMSON.
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