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process practiced by such turbine. In that the velocity chang: "curring in Ty 
GSL lltLLLLLLL LLtLt tLLtLLL LLLLLS LL LLLLLL S LLLLL 0 LLLLL LL LLL LGGLLLg GGS 
tra ogle out tle ºr tirº e circ'in frºit'º it! 
??i? ''??S?? ? first whitl, it is YSE: nºsitit ing luglili velocity of titºloin'. 
The larger last wheels in turn limit the safe 
velocity of the turbine and the velocity representing the energy abstracted as work 
in the first wheels will therefore be less, and 
the ninber of wheels illust, le increasel. 
In practice,42 to 80 wheels are nece?sary in 
that type of machine. 
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In the turbine exemplifying this inven 
tio , the kinetic energy abstracºtcd as work 
by each wheel is greater than in existing 
turbines, for the reason that this kinetic 
energy is not proportional to the difference 
locityween t lhe volorities of thc tltiil entring 
and leaving the wheel, but is proportional 
to the difference of the sqarrs of thes 
velocities. "The higlier tle entring in 
leav ing velocities ari, with a constant cliffer. 
ence between thein (letermined by the allow 
able speed of wheel, the greater hecomes the 
kinetic energy abstracted as work by each 
wheel. 

Referring to the numerical examples, the 
turbine of Type 2 has fewer wheels than the 
turbine of Type 1 because in the former the 
first wheels of each stage abstract, energy at high entering and leaving velocities; but as 
practically all the kinetic energy PENE as velocity is abstracted as work in each 
stage, the last wheels of each stage abstract 
energy nt lovy entcrign Ind leaving veloci 
ties. The turbine of Type 2 has more wheels than the turbine exemplifying, this inventil because in the latter practically all the 
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vanes of the wheels nind itntionary 

wheels abstrict kinetic energy as work at 
high entering und leuving velocities, The 
turbine of Type 2 also has ktructural likad. 
vantage innsuch uH it is diflicult to pre 
vent leakage in the clearance spaces between 
the wheel buckets and the stationary vanes 
at the large wheel circumference. In the 
turbine of Type 1. und in the improved 
type of turbine, the leaknge is much reduced 
as it can only take place at the small shaft 
circumferences nindl cinn i le reduced to n 
minimi tunn for this reason. 'The turbine . ex 
emplifying this invention this possesses the 
structural advantage of the turbine of Type 
1 in reducing leakage, and it improves the 
trbine of Type 2 by a further reduction in 
the number of wheels necessary for the same 
annount of energy converteil. 
The disclosure heroin is substantiatel on 

in steam tirline of the impulse type. 
in the drawings...Figure 1 is a central 

vertical section of the turbine. Fig. 2 is an enlarged sectional development through the 
onssinger 

of the casing. Fig. 3 is an E. central 
vertical, section of the vanes nnd pnssages. Fig, 4 is a diagrnnnnnatie view illustrinting 

is inl iii 'fwy parts ti fidilfafdissen 
and tisinant iing. It is 'losed at the et 
te in det 3 in the ex littist ned 2. - "ll 
bire slhaft is supported in beuring 
passes through stifling boxes in the 
in the inlet, lead 3 is for led an a 

st ('au chiller - provided with ille 
sages 5. Nozzle passages 6 are form 
the inlet hend 3 und connect the ni 
st can chamber 4 with the first wheel 
iter 7 of a series of such chainbei's for 
ille casing 1. The first wheel S of a 
of wheels mounted on the turbine sli 
locat ('il in the first chemlber 7, and : 
A partition 9 separates the first chan 
from the second channer 10 in which 
cate th: second y'heel 11, ad in th 
tition 9 are formed guide nozzles 91. 
next partition are formed guide nozz, 
al st on throughout the turbine. 
lust wheel of the series is located in til 
haust chamber 13 connecting with the 
dense", not shown, through the exhaus 
sage 14. The circumferential extent ( 
passinges through the partition walls 
guile nozzles increases from inlet to ex 
of the tiirloine and as stean ut lhizli ve 
has to be reversed in direction and exp: 
to higher velocity, guide valies 15, it 
are placed in the glide nozzles to c 
reverse and direct all parts of the stre 
steam passing through the guide nozzl The prirea pretired by the tibi 
closed to convert in the nozzle (i tli 
tential energy of the stean coming 
the boiler mind appen ing as pre4sure 
kinetic energy appearing as vel 
kinetic energy is then partially abst 
as work by the first wheel 8 and the 
anent kinetic energy of the steam leavin 
wheel appearing as comparatively hig 
locity is augmented by a further conv 
of part of the potential EE in the 
in the guide nozzles 01, the direction ol 
being reverked nt the Kaune tiune. - K 
energy is then further partially abstr 
is work by the second wheel 1 and, a 
fore, the remanent kinetic energy of 
steam leaving the wheel 11 appearin 
comparatively high velocity is augm 
by a still further conversion of part o 
potential energy in the hittan in the 
howal's 12. Similar abstraction and 
version take plane until the tam is fi exlinusted of allits (potentinl energy 
passes to the condenser. 

fig. 4 is shown in comparison of 
grams of the three types of turbine he 
fre discussed. The changes in veloci 
s?'n?n ?'e represented as ordinates and 
tie on alaong the length of the turbin 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  



abscissse. The comparison ghows the rela 
tive number of wheela used in osch ype for 
the same amount of energy converted. The 
die gran illustrate the númerical exampleR 

5 presented hereinabove except that they are 
hown for only half the amount of energy 
in the entering stem thus showing on 
half the number of wheels necessary forea ty 

all three types nozzles are used to con 
vert potential energy to kinetic energy from 
any velocity of steam below 900 feet to a 
higher velocity. When the direction of the 
steam at high velocity, is to be changed, a 

G guide will-be used, as indicated in the dia 
for Type 2. When the direction of 

the flow of steam at a high velocity is to be 

O 

changed, and at the ene time potential. 
energy of the steam is to be converted into kinetic energy to augment that represented 
by the high velocityn combined guide, and nozzle is used, as ????????? ????. 
type. When the direction of the flow of 
steam at any velocity below 200 feet is to be changed, no guide is necessary, as the fric 
tion of the steam in the passages is low. 
Any form of communication from the wheel 
discharge at low steam velocity to the next 
n?????? 8? e diagram of Fig. 4, it will be seen 
that in Type 1 the energy of the steam un 

i A conversion in a nozzle from po ential to kinetic and appears with a ye locity of 1000. It then piases, through the firstyheel losing velocity by abstraction of 
kinetic energy as work the wheel until 
it leaves at about 200. This yelocity is so 
low is to require no ??? guide in revers ing the direction of flow and any form of 
communication between the wheel dischar 
and the next nozzle will be sufficient. The 
energy of the steam under a second con 
version in this next nozzle from potential 
to kinetic and appears with a velocity of 
1000 when it is passed to the second wheel. 
This series of changes is repeated until the 
energy of the steam is axhiuted, its prea 
Stre ming so low as to preclude its being further used. 
Im Type 2 the energy of the steam under 
on conversion in a nozzle from potential kinetic and appears with a velocity of 

1800. It then passes through the first wheel losing velocity by abstraction of inetic en 
ergy as work by the wheel until it leaves 
at about 1000. The direction of flow of team at this yelocity is then reversed through a guide but no conversion of energy 
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wherein it undergoga is similar ch 
in the first no leappearing with a veloci 
of 1800. It inthen passed through t 
third wheel. This series of change is r 
E. until the energy of the steam. is e. musted, as before, 
In the improved type the energy of t 

steam undergoes conversion in a nozz from potential to kinetic and appears wit 
a velocity of 2000. It then passes throug 
the first wheel losing velocity by abstractic 
of kinetic energy as work by the wheel unt 
it leaves at about 1900. It then passes at th 
E. velocity to combined nozzle 

where its direction of flow is rev 
at the arme, time further conversion of p tential into kinetic energy takes place the 
in and it ??? appears with a velocity c 
2000. It han pääses to a second whe This series of changes is repeated until th 
energy of the steam is exhausted, as befor 

It should be noted that the successive cor 
versions in the turbine exemplified are inc 
the small quantities of energy heretofor 
converted to compensate and restorefri 
tion losses, but are so substantial as to b 
abstracted as work, and such abstractio 
actually takes place when the fluid move 
the wheels. But the abstraction is not com 
lete and at ?; jüstbeforethe fluid er 

a nozzle between wheels, there stillr mkins in the fid kinetic energy sucie 
to be abstracted as work, but such kineti e is not actually rected avor 
Yuntil later. In this manner work is ab 
stracted by the wheels and the velocity o 
the fluid directed to a wheel is higher hal its velocity as it passes from the precedin 
wheel which latter velocity represents ki 
netic energyao substantial as to be converti 
ble into work later. 

It should be noted that the abstraction o 
energy as work by the whoals except pos 
sibly the last, tak?s, place pro?erably, ath 
same high of velocíties. In the dia 
gram Fig.4, these ra are between 1920 
and feet and all the wheels are ther 
represented as working at these ranges. 

It should be understood that it is no desired to be 1imited to the exact detail. 
of construction shown and described, foi 
obvious modifications will occur to a perso skilled in the art. 

It is claimed andesired to secure by Let 
ters Patent- · · 

1. In R id turpine, means providing 1 
path for the flow of a fluid through the tur 
bine including in combination, mens fol takes place therein. It is then passed establishing in the fluid a high initial veloc, 

the second wheel losing velocity by ity, a series of sets of movable vane, and further abstraction of kinetic energy as merns located between gets of vanes for in 
work by the wheel until it leaves at about creasing the velocity of the fluid issuing 
:00. The steam is then peased through any from the preceding pet of vanes, the list aformf of congnunication to a second nozzle three means coacting to leave a substantially 
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a substantially high velocity in the finid 
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high velocity if the fluid as it passes from 
each set of vanes delivering to the velocity 
i '''sing nie. 

2. In an elastic luid turbine. Dennis for 
("stallisl?l?g? flow of fl? iti tl?("I'l? rougl? in: 
lling it ºnlinnin, ens, for expanil 
ing tlie ?luit to n lhigh initin velocity, ta 
series of sets of novable valies, and means 
licatural between sits of waii's for reversing 
nne regsing th" vellity of the low of tlº ili is??ing from tlº preteling set of 
va (, h lust three mºins ?ine:tit grºte » l'inv | 
a sistantially high velocity in the fluid 
as it pass's from a set of vances lelivering | 
to thic reversing antil velocity increasing 
CS, . . . . . . 
33. li nin elasticº fluid turlinº, nens forº 

('stablishing a flow of ?til there through in 
“lutlig in cºlini ti » n zzle i for ex 
iba (ling the titil to I high init in velocity, 
a "series of seis of movible vanes, and au 
nozzle located het ween adjncent sets of vanes. 
for expanding the fluid issuing from the pre 
('ecling set of vanes to approximately initial 
velocity, the last three incans "noting to 
leave u sulbstantially listi vel??rity in the 
fluit as it passes froin a set of vities deliver 
igr to to' of the nozzles. 

4. In n in elastig: fluit turbine, men is for 
'stralblishing u flow of lill tlhyrethrouggli in - i; 
cluding in combination, a nozzle for expand 

fluid as it passes from a set of vane deliver 
ing to (one of the nozzles. . . . 

05, li nin elastic fluid turlbinie, the cojiubina - 66 . 
tion of citing, walls dividing the cabin 
into a plurality of chanibers, an inlet an 
an outlet for the casig, a shaft, a series of 
wheels on the shaft one located in each of 
the chambers, vanes on the wheels, and noz 
zles in the wills of the chambers for direct 
ing filial ta t l vanes, le internelit u z 
zles als I'versing the ?low of the fluid, el 
nozzle expanding the fluid to a high velocity 
and coacting with the passages letween the 
varies to leave a substantially high velocity 
in the fluid as it passes fron "a set of vans delivering to one of the nozzles, 

f 

turbine, neuns providingu E. for the flow 
of a fluid throigh the tribine including in 
stationary nozzle receiving the fluid at a 
high velocity reversing its flow and expand 
ing it to a substantially higher velocity. ' 

8. In combination with a fluid turbine, 
means providing a path for the flow of a 
fluid through the turbine including station 
nry means receiving the fluid at a high velocity and delivering it at a substantially 
higher velocity. 

), la devico for converting energy into 
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... In Fombination with nin elastic fluid 
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work. the combination of means forestab-. 
lishing in a fluent medium a portion of the ing the fluid to a high initial velocity. a energy in the kinetic form at a high velocity, 

Series of stets of neovn ble vinnes, nnd a nozzle 
l'at ('il ("tween adjaceit sets of vanes for 
riversig and increasing the velocity of the 
flow of the fluid issuing from the preceding 
set of valics to approximately initial veloc. 
ity. the last three neans coacting to leave 
as it passes from a set of vanes delivering 
to one of the nozzles. 

5. In an elastic ?luil tirline, tlhe combinan 
tion of a en sing, walls diviling the cºnsing 
ito a litrality of lantiers, an illet t ni 
an outlet for the easing, a shaft. a series 
of wil ’els on tlhe sha ft one l'atel inn i ench 
of the charnbers, vanes on the wheels, and 
nozzles in the wali of the 'i'iwi's for 
directing fluid to the valies, each nozzle ex 
pantling the fluid to a high velocity anti 
coacting with the passages between the vanes 
to leave a substantially high velocity in the 

form of work. 

impulse receivable means to which said 
flijejt nieditur is directed for abstraction of 
????? only of said kinetic energy at high t 

velgeities in the form of work of moving 
said impulse receivable means leaving in 
said mediurn kinetic cinergy at substantially 
high velocity, and means for augmenting 
the remanent kinetic energy of said fluent 
medium by conversion of a further portion 
of energy tin the kinetic form at a high 
velocity, ?i ili fluºnt, media Tri ºbeing Rigoniun li. 
rect it insic innulse 'ceivable neans for 
further abstraction o fkinetic energy in the 
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In testimony whereof I aflix my signature in presence of two witnesses. . . 
JOANN 'REDIRCII MAX PATIT 

Witnesses: . . . 
W. G. Sir ArkwrAri ER, 
AN'rHoNY P. Hack, 

  


