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(Ne medel )

To all whom it may concern: |
Be it known that I, THEODORE SCHEFFLER,

a citizen of the United States, residing in |
- Paterson, in the county of Passaic and Stete |

of New J ersey, have invented a certain new
and useful Improvement in Steam-Turbines,

of which the following is a specification.
The invention leletes to turbine-motors of

the type known as ‘‘radial,” in which steam
reacts on a plurality of ttu*bine-wheels each

carrying an annular series of peripheral vanes
coacting with one or more series of stationary

buckete and delivering its steam in an ex-
panded condition to the next succeeding

wheel; and the object of the invention is 130'_
increase the eificiency ‘1,11_61 economy of the |
motor by arranging the vanes, buckets, and
passages to present the steam fevombly and
by automatically controlling the steam in its
passage from one Wheel to the next by a speed- |
2overnor.

The invention eonsmts in ee1ta,111 novel fea--
tures and arrangements of parts by which the

above objects are attained and also in cer-

tain detalls Of oonstt ueblon to be hereinafter

desecribed.

The accompanying draw ings form a part of

this specification end show a preferl ed form

of the invention.

Figure 1 is a diametrical section, partly in
plen view. Iig. 2'1s a side view.of a por-
tion detached; and Fig. 318 a corresponding
end view, partly in transverse section.
remaining figures are on a-larger scale. Fig.
4 is a diametrical section through a portion.

Fig. 5 is a side view; partly in section, show-’
ing the first turbine-wheel -and -the adjacent

parts. FKig. 6 is a corresponding face view,
partly in section. FK1g."7 1S a transverse sec-

tion diagrammatically arranged to show the .
course of the stemn thl ouu’h ell the Vanes end.:

bu ckets. .

Similar 1Lttels of 1efelen0e mdlcate the-

same parts in all the figures.
In my improved engine steam edmltted t0

‘the casing passes thr ouﬂ*h an annularly-ar-

ranged series of SLaJtlonery leading buckets
o the first turbine-wheel and is dehvered

- from the latter through apertures in & con-
50 trolling-ring to an ennula,r series of reaction-

' buekets

The

| but arenot joined to the rings..

The steam is then led through an
{annular passage to a second annular series

' THEODORE SCHEFFLER, OF PATERSON, NEW JERSEY, ASSIGNOR TO HIM-

of leading buekete of larger diameter and be-

tween the vanes of the second turbine-wheel,

controlling-ring, and stationary buckets, and
{ 80 on through as many sets as may be found
desirable. I have shown four such sets each
of larger diameter than the next preceding.

The several controlling-rings inclosing the

turbine-wheels are moved relatively thereto

by connections from a governor, and thus au-

tomatically regulate the speed by varying the

55
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size of the discharge-channels through which

| steam passesfrom the wheelb to the stetwnery
reaction-buckets.

The shaft is marked A and carries a num-
ber of wheels or spider-frames A% A% A7 A8, ge-

cured thereto by the hubs A% and each hav-

ing a peripheral flange, upon which is formed

a series of sultebly-em ved vanes (marked, re-
spectively,A’, A2 A% and AY)arrangedinaman-

.70 '

ner analogousto the the teeth of a crown-wheel

revolve the shaft. Eneuelmﬂ each fl ange or
rim and revolving with the wheel is a (3011131 0l-

and serving by the reaction of the current to

75

ling-ring (malked respectively, B, B?, B%,and

B*) having angular apertures or notches b in-

¢lined in the same general d1reet10n as the

vanes and of a w1dth the same as or a little .

less than the peripheral faces of such vanes.

30

The rings are held against axial movement

on the wheels by steedy-pms B, extending

through short circumferential slets O"in the |

rings and into the rims of the wheels, but are

free to rotate to the limited extentallowed by
the slots and control the passage of steam
through the openings between the vanes by

'Va,rymﬂ the positions of the aperturesd’ rela-
tively to-the faces of the vanes, and thus cor-

respondingly varying the area of the delwel V-
channels.

ga

¢ C? C8 Ctare annular pletee fitting upon

the plane faces of the vanes of the seveml'
 {*wheels and also upon the plane faces of the
ring and serving as covers for the openings
-between the vanes and for the apertures .

| The plates are held in place by screws C, ex-
tending through them into the rims of the

wheels, of which, in effect, they form a part,
The construe-
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tion is the same for each of the turbine- Wheels | the balls by centufuoa,l force as the qpeed in-

except the last, A* in which the ring B! may

- be understood $0 be adjusted to produce the

IO

required area of opening forthe apertures and

then fastened in such position by its steady-

pins against furthel movement relatively to
its wheel.

Theseveral turbine-wheels are successively
of larger diameters and greater width of face.
The radial depth or ‘Dhlckness of the rims may
bethesameinalland aresorepresented. The
wheels are mounted one behind the other on
the shaft to which they are secured by the hubs

- A% in which in all but the last are pr oduced

20
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oppomtely—p]aeed holes or radial sockets a’ o/,

coinciding in direction with similar ho]es
a ¢ in the rim behind the vanes and receive
short shaft or arbors D D, arms havmﬂ' D' D’,

.extendmﬁ' at right anﬂles and lying Wlth 1311611

free ends In the spaces between ad Jaeent ATINS
or spokes of the wheels. The outer end of
each arbor carries a tooth or lug D?, which en-
gages 1n a corresponding notch 6? in the ad-

Jacent rear edge of the contr olling-ring and

serves to move the latter 01reumferentla;11y
upon 1ts rim by the partial rotation of the ar-
bor D through motion imparted to its arm D’.
By employing two oppositely-placed arbors

-~ arranged to be moved simultaneously and to

turn the ring in the same direction the free
movement of the ring on its wheel is ingured ;
but it will be understood that a single arbor
may be used aione.

D3 D3 arelinks, one eonnectmﬂ all the arms

D' on one side of the shaft and the other all

the oppomtdy—eatendma arms. Theforemost
arms,those belonging tothe wheel A', are pro-
vided each with & pin D4 carrying one end

of ashort link D?, extendin g parallel with the

shaft and pwo‘red at the opposite end to the
projecting end of a pin E', protruding from a

- Ting or &1111111&1 slide K, encircling the shaft

45

- revolve with the shaft and wheels.
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and arranged to be moved axmlly thereon.

The shaft A 1s hollow and is slotted longitu-
dinally at ¢® a® on opposite sides to receive
the pin K, extending diametrically through
the shaft and slide and permitting the axial
movement of thelatter while compelling it to
As before
stated, the overhung endsof the pin E’ serve

as trunmon:s or pwots for the links D3, and
the body of the pin passes through a llead B’
on a rod I, lying in the axial lme of the bore

in the shaft and carrying at its protruding ;

outer end a transverse pin F? engaged in
slots ¢ ¢ In the short arms of a pair ot bell-
crank levers G' G/, fulerumed in a ring G,
secured to the end of the shaft and formmﬂ'
part of a governor. The longer arms extend

a,nnula,rly outward in a plane parallel with

the axis of the shaft and are each prowded
at 1ts end with a weight or governor-ball G?
drawn normally mward towmd its eompamon
by the force of a helical spring G3, attached |
at its ends to the two balls.

!

A P o F ge— m—

|
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creases, and the spring draws them together
as the speed 1s lessened, the movements thus
produced by the short arms being transmitted
through the rod ¥ and pin E’ to the slide E
and fl om the latter through the short links
D% D5 to the arms D’ D’ and arbors D D, and
through the partial rotation of the arborsand
their teeth I)* D?the several controlling-rings
are correspondingly moved circumferentially
on the turbine-wheels and vary the effective
areas of the apertures 6. The parts are so
arranged that an increase of speed moves the
rings in the direction to diminish the delivery
area and lessen the speed, and the reverse.
The casing in which the turbine-wheels re-

volve and Whleh carry the stationary leading
| and reaction buckets, comprises, in eft

ect, an
outer shell J and an inner shell H, each bmlb
up ot a number of annular sections bolted or
ofherwise joined together inthe process of as-
sembling,

The qmallest section of the inner shell is
marked H' and has a stuffing-box H?*and gland
H° and a flange H* to which is qecured the
smallest section J’ of the outer shell by the
bolts J°. This portion of the outer shell has
the steam-inlet passage J3 receiving steam

through a pipe (not shown) from a boiler and

as also an inner flange J4, in which is formed
an annular groove 7, receiving the cover
for the first series of vanes A’ and ring B’,

matching closely therein. Themain portlom
of the vanes and ring revolve in a close-fit-
ting annular groove formed by the space be-
tween a ﬂanfr'e H? on the inner end of the first
section I’ of the inner shell and a similar
but shorter flange H" on a second annular por-

tion H° of the inner shell secured by studs H8

to a flange H® on the nextsucceeding section
H! of which the flange H* performs a func-
tion corr ‘esponding to that of the flange H?,
but receiving the second series of vanes A"*
and its ring B2

The fir S1J series of
formed on the annular fi

leading buckets M’ is
ange H“ and lies close

within the inner faces of the vanes A', and

the first series of reaction-buckets N’ are
formed on the flange H” and lie close to the
outer face of the first ring B’. The arrange-
ment of the succeeding fixed leading and re-
action buckets M?, "\/13 and M* and N2 N® N+
is the same for the succeedmﬂ turbine-wheels,
the only difference being a corresponding in-
crease 1n size. |

T'he cylindrical portion H® of the inner shell
i8 held away from the inclosing outer shell by
bolts H*? extending through mdla,l bosses T,
set at mtel vals in a elrcumferenmal line and
bridging the annular passage A’ , through
wlnch expcmded steam from the first series
of reaction-buckets N’ is led to the second
series of leading buckets M® The several
sections of the inner and outer shells are simi-
larly formed and assembled by bolting to-

The rotatlon of the shaft tends to separate i ﬂ‘ethel and provide annular passages for the

75

30

e

1CO

105

1o

II5

120

125

130




Io

746,388

steam from the reaction-buckets to the suc-
ceeding leading buckets until the 1ast of the

sets 1s leached from which the expanded

steam flows fre ely to the interior of the inner
casing and is lead away through an exhaust- |
pipe (not shown)received in the opening J¢in

~the head J°, forming part of the outer shell.

J7 18 a stm

nﬂ'-box for the rear end of the

casing, and J® is a portion of the gland.

Bearings for the shaft- are provided, only

one,J? bemﬂ shown, which may be understood

t0 be on arms formmﬂ part of the casing, and

- the whole is secured 10 the floor or foundatmn

I5

by lugs (not shown) on the casing.

The annularspaces between the shells berv-
Ing as steam-passages, areshutoff from the in-
temor of the inner shell by the close fit be-

' - tween the revolving and station ary parts; but,

- 20

as above stated, the inner shell is open to the'

exhaust, so that any leakage of live steam
throu n‘h such joints can escape easily and the

- pressure on the interior of the inner shell will

| 25

be exhaust only and may be easily controlled
without excessive stufiing-box friction. The
pressure of live steam in the several buckets,

~vanes, and passages is praetlcally balanced

~and end thrust on the sh&ft 1s avoided..

The governing rings are preferably of

: Wrought-iroﬁ and are first fitted circumfer-

- 30
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entially to their respective wheels and their
positions marked.  The apervures b are then

carefully marked directly from the vanes and
theaperturesthen produced. When finished,

the rings are returned to the marked. pOsi-
tions, insuring that the apertures shall lie in
proper relation to the vanes even ‘rhouo*h the
latter may not be exactly spaced.

By varying the area of the a,pelture% in the

rings the volume of steam passing through

the engine. 1s increased or diminished auto-

matically by the governor in accordance with

the load; but it will be observed that the

steam is not throttled before entering the

vanes and also that it acts with full pressure
against the reaction-buckets through chan-
nels of greater or less area as requmlcl by the
GOI]dlthI]b the pressure acting on the first

series of vanes being prclctlcd,lly constant; but

the volume of escape is varied. The rmﬂs
may be set to allow the passage of just suﬂl-

cient steam to give the 1‘equ1red speed of revo-

lution when ,the engine is running light and
t0 Increase the area of the channels automat-

COI‘]‘BSpOIldII‘.IC" increase in load.

It 1s believed the reaction due to thls con-.

struction is much greater than in engines in
which the steam is throttled before entermg

“the turbine-wheel, and therefore acting in an
Oo

expanded 0011611‘5101] in the latter and a,ﬂ'mnst
the reaction-buckets. |

- Animportant feature of the mventlon is m'--
providing each series of vanes with independ-
ent stationary leading and reaction buckets,

thus permitting each 130 be shaped to perform

|
|

lcally as required to maintain speed Wlth a |
55

coming current and reeewln0' the esc&p1 ng
_(3111‘1‘61113 |
Modlﬁcamom may be made in the forms and

| proportions of the parts within wide limits

without departing from the principle of the
invention or sacrificing its advantages.

A greater or less number of turbine-wheels
may be employed, and the forms of the lead-
ing buckets, vanes, and 1"@&(,‘51011 buekets may

| be varied.
- Although I have deseribed  the engine as
using steam for the motive power, it will be

understood that any elastic fluid may serve.

Other types of governors may be substituted

for the governor herein shown.
I'elaim-—
1. Inaturbine-engine, a turbme-wheelha,v-
ing a series of vanes and openings between
them a governing-ring carried by said wheel

and movable thereon and having apertures

arranged to register with said vanes and to be
closed or partially closed thereby, andserving

with said openingsas channels for the pa&sa,me
of steam from said wheel.

2. Inaturbine-engine, aturbine- wheelhcw-
ing a series of vanes and openings between

them, a governing-ring carried by said wheel
| and movable thereon a,nd having apertures

arranged to register with said vanes and to be

- closed or pa,rtmlly closed thereby, and serving
with said openings as channelsforthe passage

of steam from said wheel, and means for mov-
ing said ring and Wheel relatively to each

other whereby the area of said channels is

varied and the flow of steam controlled.
3. Inaturbine- engine, a turbine-wheel hav-
Ing a series of pel"lpheml vanes and openings

_between them, a governing-ring encircling

sald wheel aud carried by the latter, the said
ring having peripheral apertures arranged to

register with sa'd vanes and to be closed or

pa,rmall}f closed thereby and serving with said

openings as channels for the passage of steam

from said wheel, and means for moving said
ring elreumferenmally on said wheel whe], eby

| the area of said channels is Va,med and ‘r,hfa

flow of steam controlled. |
4. In aturbine-engine, aturbine- wheelhav

ing a series of pel*lphera,l vanes and openings

between them, a governing-ring encircling

regist_er With- sald vanes and to be closed or
partially closed thereby and serving with said

openings as channels for the passage of steam

from sald wheel, and means controlled by the

a-

70
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said wheel and. earrled by Lhe l&tter the s: ud )
1 ring having peripheral apertures _armnﬂ'e(l to

120

speed of revolubmn of said wheel for moving -

said ring and wheel relatively to each other
whereby the area of said channels is auto-
matically varied a,nd the

| tl‘ulled

5. Inaturb ne. engine, &turbme-wheel hav-

25

flow of steam con-

‘ing a series of vanes and openings between
| them a shaft carrying said wheel, a govern-
ing-ring carried by said wheel and lmvmﬂ a

130

ploperly 1ts own functlon of directing the in- i series of apertures armnﬂed to register wu;h |
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sald vanes and to be elosed or partially closed | of each of said rims, an annular series of re-

thereby and serving with said openings as
channels for the passage of steam from said
wheel, a governor actuated by said shaftand
Wheel and connections from said governor
through said shaft to said ring, whereby the
latter is moved relatively to smd wheel.

6. In a turbine-engine, a plurality of tur-
bine-wheels each having a series of vanes and
openings between them, a shaft on which said
wheels are carried, a plurality of governing-
rings mounted one on each of said wheels and
having each a series of apertures arranged to
1‘6“‘181361‘ with the vanes of its wheel and be
closed or partially closed thereby and serving
with sald openings as channels for the pas-
sage of steam from said wheel, a governor
actudted by the revolutions of said shaft and
connections from said governor throunh said
shaft to said rings, whereby Lhelatter are all
moved Slmultaneously relatively to the said
wheels. |

7. Ina turbine-engine, a turbine-wheel hay-
ing a series of vanes in 1‘(5 rim and openings

between them, a shaft to which the hub of said .

wheel 18 secured, a governing-ring encircling
sald wheel and free to move elrcumferentlaﬂy
thereon having a series of apertures arranged
to register wu}h sald vanes and to be oloqed
or partially closed thereby and serving with
said openings as channels for the passage of
steam from said wheel, & governor actuated
by said shaft, a slide on the latter moved
axlally thereon by variations in the speed of

said shaft, an arbor journaled in said rim and

hub, connections from said slide to said arbor
for inducing g partial revolutions of said arbor,
and eonneetwns from said arbor to said ring
whereby the movements of said arbor are
tmnsmltted to sald ring.

8. In a turbine-engine, a plma,hty of tur-
bmeﬂwheels each 116Lv111ﬂ a series of vanes in
1ts rim and openings between them, a shaft to

which the hubs of said wheels are secured, a

plurality .of governing-rings encireling Sfbld
wheels each free to move mrcumferentlally
on 1ts wheeland having each a series of aper-

tures arranged to register with said vanes and
serving With sald openings as channels for the

assage of steam from said wheel. a covernor
han 3 o |

actuated by said shaft, a slide on the latter
moved axially by variations in the speed of
said shaft, an arbor journaled in the rim and
hub of each wheel, an arm on each arbor and
connections from said slide to said arms for
indueing partial revolutions of all of said
arbors, and connections from said arbors to

theirrespectiverings,wherebythemovements

of sald arbors are transmitfed to said rings.

9. In a turbine-engine, a plurality of tur-
bine-wheels each having a series of vanes in
its rim, a shaft to whmh the hubs of said
wheels are secured, a casing for said wheels
comprising an inner and outer shell, annular
openings in sald inner shell receiving the
rims of said wheels, an annular series of lead-
ing buckets carried by said casing

interiorly | hub of

action-buckets car 1*1ed by said casing exteri-
orly of each of said rims, and annular pas-
sages leading from each series of reaction-
buekets to the next succeeding series of lead-
ing buckets, a steam-inlet passage leading to
the first series of leading buckets, and an ex-
haust-passage from the last series of reaction-
buckets to the interior of said inner shell, and
an exhaust-passage therefrom.

10. In a turbine-engine, a plurality of tur-
bine-wheels, each having a series of vanes in
its rim and openings between them, a shaft
to which the hubs of said wheels are csecured
a plurality of rings encircling said Wheels
each free fo move cu"cumferentlally on its
wheel and having a series of apertures ar-
ranged to register with said vanes and serv-
Iing with said openings as channels for the
passage of steam from said wheels, means
controlled by the speed of revolution of said
shaft for moving said rings relatively to their
respective wheels, a casing for said wheels
comprising an inner and outer shell, annular
openings in said inner shell receiving the
rims of sald wheels and their rings, an annu-
lar series of leading buckets for each wheel,
carried by said casing, an annular series of
reaction-buckets for each of said wheels, car-
ried by said casing, and annular passages be-
tween said shells leading from each series of
reaction-buckets to the next succeeding series
of leading buckets, an annular passage from
the last series of reaction- buckets to the in-
terior of said inner shell, a steam-inlet pas-
sage to the first series of leading buckets, and
an exhaust-passage from the 111ter10r of the

casing. _
11. In a turbine-engine, a turbine-wheel

h&ving a series of vanes in its rim and open-

ngs between them, a shaft to which the hub
of bdld wheel is secured a governing-ring en-
cireling said rim and tree tO move circume-

ferentully thereon, having a series of aper-

tures arranged to register with said vanes to
be closed or par tlally closed thereby and serv-

ing with said openings as channels for the

passage of steam from said wheel, an arbor
journaled in said hub and rim, a tooth Car-
ried by sald arbor and engaged in a notch in
said ring,
through said shaft from a governor, whereby
variations of said governor move said ring
relatively to said wheel. :

12. In a turbine-engine, a plurality of tur-

and connections to said arbor
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bine-wheels each having a series of vanes in

its rim and openings between them, a shaft to
which the hubs of said wheels are secured, a
plurality of governing-rings each encircling
one of said rims and free to mowe circumfer-
entially thereon, having a series of apertures
arranged to register with said vanes and to
be closed or partially closed thereby and serv-
g with said openings as channels for the
passage of steam from said wheel, a plurality
of arbors each journaled one in the rim and
each wheel, a tooth carried by each

130




arbor and engaged in a notch in its ring, an
arm on each arbor, a link connecting the sev-
~eral arms, a slide on said shaft adapted to
move axmlly thereon, a link from said slide
to one of said arms, a governor on said shaft,

and conneetlons from S&ld ﬂ'overnor to sald

g

-slide.

!

In testimony that I claim the invention

“above set forth I affix my signature in pres-

ence of two witnesses.
TIIEODORE SCHEFFLER

Wltnesses
Jamus H. COCKER
- JOSEPH HOPPER.
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