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Patented Sept. 12, 19095,
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To all whone it nuwy concerm:

Be it known that 1, CHarLEs V. INERR, a
citizen of the United States, residing at Wells-
ville, in the county of Ailegany and State of
New York, have invented certain new and
useful Improvements in Compound Steam-
Turbines, of which the following 1s a specifi-
cablon.

My invention relates to compound steam-
turbines, known more especially as the " heli-
cal” or ‘" screw” type.

The objects of my invention are, first, to
construct a steam-turbine of compact form
and small horse-power which will be particu-
larly well adapted for generating electric
current for locomotive-headlights or the like;
second, to provide means with my form of

turbine construction whereby the engine may

be quickly and efficiently reversed; thirvd,
to so construct the casing, the steam-chest,
nozzle-ring, and the rotating member ot the
turbine whereby the same may be quickly
and easily assembled or repaired; fourth.
other evident advantages and features of the
specific construection .-md arrangement of the
parts, which will hereinafter appear from
the detailed description of the engine and
manner ot using the same.

My invention consists of structural fea-
tures and relative arrangements of elements,
which will be hereinafter more fully and
clearly described, and pointed out in the ap-
pended claims.

Referring to the two sheets of drawings,
in which similar reference characters indicate
the same parts in the several figures, Figure
1 is a longitudinal section of my invention as
applied to a single-cylinder construction.
Fig. 2 is a longitudinal section of my 1nven-
tion as applied to an engine of the reversible
type. Fig. 3 1s an enlarged view of one of
the baftle pins or posts in the spiral passage

around the rotary drum. Fig. 41s a trans-

verse section of the baftle-pin on line 6 6 ot
Fig. 3. TFig. 5 is a section on line 7 7 of
1110 4. F]o 6 is an enlarged view of a modi-
tied form of bathe-post. FlG T1is a top view
of Fig. 6. Fig. 8 is a fragmentary and sec-

tl()[]rll view of the ring provided with the
so nozzle-openings tor leadm,g, the steam from

| the chest against the baflle-posts in the spi-

ral passage of the rotating drum.

Referring now more particularly to the
drawings, 1 represents the cylinder of the
engine, having an internal bore correspond-
ing to the frustum of a cone. 2 and 3 are
the heads, respectively, of the larger and
smaller ends of the cylinder. The head 3 1s
provided with a steam-chest 9, to which 1s
connected a pipe 10, leading to a boiler or
other source ot suitable motive agent. The
other head 2 is provided with an outlet 11
for the exhaust of the motive agent.

In the heads 2 and 3 1s journaled by any
suitable bearings a shaft 4, having secured
thereto a rotary piston or cylindrical drum
5. 6 6 are the ends of the drum. Extending
from and connected to the outer side of the
eylindrical drum 5 is a helical rib 7 of grad-
nally-increasing width from the steam-chest
end 3 to the exhaust end 2, so as to form
with the interior wall of the cylinder 1 and
the outer wall of the drum 5 a helical passage
of eradually-increasing depth and corresponcd-
ing to the expanding or variable internal bore
of the cylinder.

8 8 (see Figs. 3-T) are a plurality of baftle
pins or posts secured to the outer wall of the
rotary drum or piston and in the spiral pas-
sages and of gradually-increasing height cor-
lespondmv to the increased hewhb of the
spiral passage from thesteam- chest to the ex-
haust end. Said baflle pins or posts (see Figs.
3-T7) are preferably formed with a shank 12,
having an extension or plate 13, which has a
circular flange at its bottom and gradually in-
creases in size toward its outer end and lunate
in cross-section, as indicated in Figs. 4 and 5.
While I have particularly descr ibed and spe-
cifically shown them as lunate in cross- -section,
they may be solid or circular. The pins or
baftle- -posts are fastened to the rotary piston
or drum 5 (see Fig.
by means of the flange 15 1n pwpetlv spaced
and arranged openings 14 in the drum and
helical passage. The outer ends ot theshanks
12 are upset against the inner wall of the pis-

ton or rotary drum 35, tlelebv affording a

cheap and secure means of fastening.
16 is a nozzle-ring, and consists of an annu-

6) by being fitted or seated.
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1, 2) firmly held between
the smaller end of the cylinder 1 and the in-
ner end of the smaller head 3 and provided
(see Fig. 8) with openings 17 and inclined re-

lar ring (see Figs.

duced passages 18, which are connected with

the interior of the steam-chest 9, the function
and operation of which will be heremefter de-
scribed.

In:Fie. 1 I have shown my invention of a
eompound steam-turbine provided with baftle-
posts in a helical passage of increasing diam-

eter as applied to a single cylinder.

In Fig. 2 I have provided means forrevers-
ing the engine and which comprises two en-
oines similar in construction, as shown
described in connection with the single cylin-
der, (see Fig. 1,) in which their exhaust ends

are connected to a common exhaust-chamber

which is. provided with a partition 38 and a
commion exbhaust-pipe 11'. 39 39 are branch
pipes leading from the steam-chests at the

outer ends of the engine to a three-way valve

40, which controls the live steam 1n pipe 41 to
either steam-chest at the ends of the engine.
The operation of the device 1s as follows:
Referring more particularly to Fie. 1, thellve
steam or other expansible Tuid enters the
steam-chest 9 through the pipe 10 into and
through a nozzle-ring 16, or, if so desired, di-
rectly into the gradually-expanding helical
passage of the rotary piston and against the
baffle-posts therein. The steam in passing
through the helical passage with a great ve-
locity impinges against the baffie-posts and
thereby rotates the piston or drum and the

shaft attached thereto, from which by means

of gearing or otherwise power may be trans-
mitted. The expansion of the steam 1s pro-
vided for by the gradually-increasing diameter
of the helical passage. Thesteam atter pass-
ing through the helical passage enters the

“chamber at the larger end of the cylinder-cas-

ing and by means of the connected exhaust-
pipe to the outside air or condenser.

Fig. 2 is an arrangement of the same spe-
cific construction of rotary motor as adapted
to areversible type. In this form the motive
fluid is passed either to the right or left cyl-
inder by means of the three-way valve, and
the other cylinder runs idle in a chamber of

reduced pressure or 1e51stance 1t connected to |

a vacuum.
Various changes may be made in the details

- of my invention and the form of the cylinder
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and its codperating rotary piston in order to
provide a gradually-increasing chamber be-
tween the inner wall of the cylinder and the
outer wall of the piston, and while 1 have
shown a conical-shaped bore for the cylinder
and a cylindrical-shaped . piston to effect this
c,onstruetlon I do not care to limit myself to
this SpeCI ¢ eonstmctmn as this arrange-

and |
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rical

1d be

ment could be reversed— thdt 15., 2) cvlm{:
hore with a conical-shaped piston -cou
- utilized and accomplish the same results.

~ Having now described my invention, what
I claim as new, end deelre to secure by Lietters

l P&teﬂt 18—
1.-A rotary motor COH]DI‘ISII]D‘ a cylmder

having a gradunally-increasing bore, an expan-

“an exhaust-outlet at the larger end of the cyl-
inder, a rotary shaft extending centrally in

‘helical ribs on the rotary piston extending to

therewith helical passages o

on the rotary piston between the adjacent
helieal- ribs and in the passages.
A rotary motor comprising a cylinder

| lnvu‘w a gradually-increasing bore, an expan-

sible motive-fluid inlat at the smaller end and
an exhaust-outlet at the larger end of the cyl-
inder, a rotary shaft extending centrally 1n
thecvlinder, a rotary piston fixed to the shaft,
‘helical ribs on the rotary piston extending to
the inner surface of the cylinder and form-
ing therewith helical passages ot gradually-
increasing cross-sectional area and stagger ed
baffle-posts on the rotary piston between the
adjacent helical ribs and in the passages. -

3. A rotary motor comprising a cylinder
having a gradually-increasing bore, an expan-
sible motive-fluid inlet at the smeller end and
an exhaust-outlet at the larger end of the cyl-

the cyvlinder, a rotary piston fixed to the shaft,
helical ribs on the rotary piston extending to
the inner surface of the eylinder and forming
therewith helical nassages of gradually - in-
creasing Cross-s sectional area and baffle-posts
on the rotary piston between the adJaeent
helical ribs and in the passages, said baffle-
posts having concave faces for receiving the
impingement of the motive fluid. o

having a gradually-increasing bore, an expan-
" sible motive-fluid inlet at the smaller end and
" an exhaust-outlet at the larger end of the cyl-
inder, a rotary shatt extending centrally in
the cylinder, a rotary cylindrical piston fixed
to the shaft, helical ribs on the rotary piston

and forming therewith helical passages of
omdmlly-mr;:t easing cross-sectional area and

badl

adjacent helical ribs and in the passages.

5. A rotary motor comprising a cylinder, a
rotary shaft extending centrally in the cylm-,
' der, a piston fixed to the shaft, the outer sur-
face of which forms with the inner surface
of the cylinder an annular chamber of grad-
ually -increasing cross-sectional area, a mo-

sible motive-fluid inlet at the smaller end and

the cylinder, a rotary piston fixed to the shaft,

inder, a rotary shaft extending centrally in

extending to the inner surface of the eylinder.
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the inner surface of the eylmder and forming
of gradually-1n-
creasing cross-sectional area and batlle-posts
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4. A rotary motor comprising a cylinder
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le-posts on the rotary piston between the
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tive-fluid inlet at the smaller end and an ex-
haust-ou
ber, helical ribs on the piston extending to
the inner surface of the cylinder and forming
therewith helical passages of gradually-in-

creasing cross-sectional area, and battle-posts

on the piston between the adjacent helical ribs

ar.d 1n the passages.

6. A rotary motor comprising a cylinder, a |
rotary shatt extending centrally in the ¢ylin-

der, a piston fixed to the shaft the outer sur-

face of which forms with the inner surface
of the eylinder an annular chamber of grad-
ually -increasing cross-sectional area, a mo-
tive-fluid chest at the smaller end of the an-
tending to the inner
~and forming therewith helical passages

nular chamber, a nozzle-ring interposed be-
tween the motive-fluid chest and the annular
chamber, injector-openingsin the nozz
a motlve

ton extending to the innersurface of the cyl-

inder and forming therewith helical passages |
~other,

of gradually-increasing cross-sectional area,

and bafile-posts on the piston between the .:Ld!]d- |
- partially closing communication between the
ends of the cvlmdms a common exhaust con-

cent helical ribs and in the passages.
. A rotary motor comprising

face of which forms with

terposed between the motive-fluid chest and
the annular chamber, injector-openings in the
nozzle-ring, a motlve fli
the chest, an exhaust-out
larger end of the annu
r1bs on the

hf‘ll(;rll passages of gr: adua,ll
sectional area, and baft

le- posts on the piston

between the adjacent helical ribs and in the |
~and forming therewith helical vassages of
. umduallv—mc:easmu cross-sectional area and

ptlb%clu es.

3. A rotary motor comprising a cylinder, ¢

rotary shatt extending cantmlly in the mhn- |

hxerl to the shaft the outer sur-
forms with the Inner surface

der, a piston f
face of which

of the cylinder an annular chamber of grad- !
ually - increasing cross-sectional area, a mo- |

tive-fiuld chest at the smaller end of t-he an-
nular chamber, a removable nozzle-ring in-
terposed between the mo
the annular chamber, injector-o
nozzle-ring, a motive-fluid inlet uonm_,cted to
the chest, an exhaust-outlet leading from the
larger end of the annular chamber, helical
ribs on the pistonextending to the inner sur-
face of the cylinder and forming therewith

helical passages of gradually-increasing cross- -
sectional area, and bafile-posts on the piston

let at the larger end of the cham-
 faces for receiving the impingement of the
- motive fluid.

e-ring,
-fluid inlet connected to the chest, an 5
exhaust-outlet leading from the larger end of
the annular chamber, helical ribs on the pis- |
“two cylinders of gradually - increasing bore

a cylinder,a
IOtdI v shaft extending centrally in the cylin- .
cler, a piston fixed to the shatt the outer sur- !
the Inner surface :
of the cylinder an annular chamber of orad-
ually - increasing cross-sectional area, a mo-
tive-fluid chest at the smaller end of the an- |
nular chamber, a removable nozzle-ring in-
fluid -supply to either of said branch pipes

1d 1nlet connected to |
let leading from the
lar ehambu' helical !
piston extending to the innersur-
face of the cylinder and tmmmo therewith
V-INCreasing cross- |
Carea, helical ribs on each of the pistons ex-

tive-fluid chest and |
penings in the |
nected with the

- of §

zle-rings, a supvly-main connected w

“between the adjacent helical ribs and in the
passages, said baflie - posts having conecave

). A rotary motor comprising a cylinder
having a oradually-increasine bore, a nozzle-

ringatthe smallerend of the eylinder, injector-

openings 1n the ring leading into theeylinder,
a motive-tluid chest adjacent to and connected
with the injector-openings of the nozzle-ring,
a motive-fluid inlet conneeted to the chest, an
exhaust-outlet leading from the larger end of
thocvlmde .arotary shaft L\EL‘I’]L]IHU centrally
in the eylinder, a rotary piston f fixed to the
shatt, helical ribs on the rotary piston ex-
surface of the cylinder
s of
oradually-increasing eross-seetional area and
batle-posts on the rotary piston between the
adjacent helical ribs and in the passages.

10. A reversible rotary motor comprising

and whose larger or exhaust ends abut each
n partition interposed between the
larger or exhaust ends of the cylinders, and

nected with the larger or exhaust ends of the
cylinders, a motive-fluid chest at the smaller
or outer end of each of the eyvlinders, a sup-
ply-main conuected with the motive fluid, a
branch pipe leading trom each of the motive-
fluid chests to the supply-main, a three-way
valve 1n said supply-main and controlling the

and motive-fluid chests, a rotary shaft extend-
ing centrally in each of the cylinders, a pis-
ton 1n each ot the cvlinders and hm,d to the
rotary shatt, the outer surfaces of the pistons
forming with the inner surfaces of the cylin-
ders two oppositely-arranged annular cham-
bers ot gradually -inecreasing cross-sectional

tending to the inner surfaces of the eyvlinders

battle-posts on the pistons between the helical
1'ibs anc 1n the passages.

A reversible rotary motor comprising
two cslmdu of gradually -increasine bore
and whose larger or exhaust ends abut each
other, a partition interposed between the
larger or exhaust ends of the cylinders, and
partially closing communication between the
ends of the eylinders, a common exhaust con-
larger or exhaust ends of the
cylinders, a motive-tluid chest at the smaller
or outer end of ecach of the cylinders, a re-
movable nozzle-ring interposed between each
e motive-fluld chests and the smaller end
of the cylinders, injector-openingsin the noz-
1th the
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‘a three-way valve in said supply-main an

motive fluid, a branch pipe leading fromeach
of the mf)twe fluid chests to the qupply main,

controlling the fluid-supply to either of said
branch pipes and motive-fluid chests, a rotary
shaft extending centmllv in each ot the cylin-

ders, acvlmdrml piston in each of the cylin-

ders and fixed to the rotary shaft, the outer

surfaces of the pistons forming w1th the in-
ner surfaces of the cylinders two 0pp081telv-
arranﬂ'ed annular chambers of gradually-in-

creasing cross-sectional area, helical rlbs on |

799,062

each of the pistons extending to the inner sur-
faces of the cyhnders and forming therewith

d'| helical passages of gradually-increasing cross-

sectional area and baffle-posts on the pistons

between the helical ribs and 1n the passages.
In testimony whereof T affix my signature in

presence of two witnesses.

CHARLES V. KERR.

“Witnesses:
Wy, D. APPLEBEE,
V. R. Bruocks.
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