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"UNITED STATES

PATENT OFFICE.

JAMES C. PRESCOTT AND HENRY A. PRESCOTT, OF PHILADELPHIA,
PENNSYLVANIA. - '

ELASTIC-FLUID TURBINE.

No. 828,827.

Specification of Letters Patent.

Patented Au.g. 14, 1906.

Application filed September 95, 1905, Serial No. 280,016,

To all whom it may concern:

.Be it known that we, James C. PrREScOTT
and Henxry A. PrEscort, citizens of the
United States, residing at Philadelphia, n
the county of Philadelphia and State of Penn-
sylvania, have invented a new and useftul
Elastic-Fluid Turbine, of which the following
1s a specification. _

This invention relates to elastic-fluad tur-
bines, and has for one of its objects to pro-
vide a means for effectively controlling the

- speed and power of the turbine in accordance
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with the work which it is to perform.

A further object of the invention 1s to pro-
vide an elastic-fluid turbine having a plural-
ity of nozzles for directing jets of fluid agamst
the turbine vanes or blades and to employ
means for cutting off the flow of fluid through
one or more of such nozzles In accordance
with the pressure of the fluid and the re-
quired speed of the engine.

A still further object of the invention is to
provide in an engine of this type for cutting
off of the nozzles in such manner as to retain
a perfect balance of the turbine-disk.

A still further object of the invention 1s to
provide a turbine-engine having an annular
steam-chest and a plurality of jet-nozzles con-
nected thereto, independent controlling-
valves being placed between the chest and
nozzles and said valves being arranged to be
independently and successively closed by an
automatic governing mechanism.

A still further object of the invention is to
provide a valve and valve-operating device
in which the valve is so perfectly balanced as
to open and close with but trifling resistance

~and in which the valve-operating means 1s so
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arranged as to yield after the valve has been
closed, so that in case of poor adjustment

‘there will be no danger of straining or break-

ing any of the working parts.

A still further object of the invention is to
provide a compound turbine in which the
forces acting on the primary and secondary
disk are automatically proportioned.to each
other, so that when the fluid-pressure actuat-
ing on one disk is increased or diminished
the pressure actuating on the secondary disk

will be correspondingly increased or dimin- :

ished.

A still further object of the iInvention is to
provide an elastic-fluid turbine with inter-
changeable nozzle members so arranged as to

| der 12. __
cylinders are shafts on which are secured tur-

of one diameter and the substitution of an-
other nozzle of larger or smaller diameter, as
required. |

A still further object of the invention 1s to
provide a novel form of governing mechan-
1sm wherein an extensive movement -of the
covernor-stem may be obtained from a com-
paratively slight movement of the governor-
aTmSs. - ‘

- With these and other objects in view, as
will more fully hereinafter appear, the mven-
tion consists In certain novel features of con-
struction and arrangement of parts herein-
after fully described, illustrated m the accom-
panying drawings, and particularly pomdbed
out in the appended claims, it being under-
stood that various changes in the form, pro-
portions, size, and minor details of the strue-
ture may be made without departing from
the spirit or sacrifiicng any of the advantages
of the invention. _

In the accompanying drawings, Figure 1 is

| permit of a convenient removal of a nezzle 55
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an elevation of a turbine constructed 1n ac-

cordance with the invention, parts bemg
broken away in order to more clearly ilus-
trate the construction. Fig. 2 is a sectional
plan view through a portion of the engine,
showing one of the inlet-tubes, the view being
taken approximately on the plane indicated
by the line 2 2 of Fig. 4. Fig. 3 is a sumilar
view on the line 3 3 of Fig. 4.  Fig. 41s a ver-
tical section on theline4 4 of Fig.3. Kig.51s

a detail sectional view of one of the valve-

stem-actuating cams.

Similar numerals of reference are employed
to indicate corresponding parts throughout
the several figures of the drawings. -

The engine includes a base member 10, a
primary cylinder 11, and a secondary eyln-
Extending through the ends of both

bine-disks 14 of any approved construction.
These cylinders and their valve-chests are so
arranged that the steam or other fluid will
first be directed into contact with the vanes
or blades of the disk in the secondary cylin-
der. | '

In one head of the cylinder 11 is arranged
an annular steam-chest 16, that is connected
to a suitable source of fluid-pressure supply.
The steam-chest is annular in form and may
be placed in communication with steam-
boxes 17 of any desired number. Commu-
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nication between the steam-chest and the y being desirable to shut off the jets in this 65

boxes 17 is established through two openings
18 and 19, formed in the walls of the box.
These openings are provided with valve-
seats for the reception of valves 20 and 21,
that are carried by a valve-stem 22. While

the diameter of the valve 21 is greater than

the diameter of the valve 20, the pressure
areas of both valves are equal, so that the
valves may be moved to open or closed posi-
tions by mechanism of the most delicate char-
acter.
stufling-box 24, and its outer end, which pro-
jects bevond the outer wall of the steam-
chest and cylinder, 1s arranged adjacent to a
ocovernor-controlled disk 25, said disk carry-
ing valve-operating cams 26 of a number
equal to the number of valve-stems.

The wall of each of the steam-boxes 17 1s
provided with a projecting lug 29, having a
tapered opening for the reception of a noz-

- zle member 30, and opposite the tapered

30

opening the outer wall of the steam-box is
provided with a removable plug 31 to per-
mit the ready removal of one nozzle and the

substitution of another nozzle of larger or
- smaller internal diameter.

Owing to the
fact that the nozzle-receiving opening is ta-
pered, the nozzle will be firmly held 1n place
by the pressure of the actuating fluid.

Projecting from the end of the steam-

~ chest 1s a circular boss 34, on which 1s mount-

35

ed a disk 25, and to the disk is secured an
arm 36, the outer end of which 1sconnected
to a suitable governing mechanism. The

~ disk 25 controls the opening and closing of

40

the valves, and thus regulates the speed and
power of the engime. The inner face of the
disk 18 provided with recesses 37 of a number

equal to the number of valves, and in each-

~ recess 1s arranged a valve-operating cam 26,

Cp .

- held outward by a
spring 40. That end of the cam which 1s ar-
ranged to engage the end of the valve-stem

45
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ivoted on a pin 39 at one end and normally
yleldable compression-

i1s tapered or inclined, and as the disk 1s
turned the cam gradually forces the valve-
stem Inward and closes the valve. Should
the parts be 1mperfectly adjusted and the
valve moved to closed position before the
valve-stem has reached the end of the cam-

surface, the cam is free to move hackward, so

that binding or breaking of the parts 1s pre-
vented.

The several cams are so arranged as to act
on the valve - stems at widely - separated

- pomnts with a view of preserving the balance

of the turbine-disk.

60

When the governor-
disk 1s rotated to an extent suflicient to close
one valve and then is rotated for the purpose
of closing the second valve, the said second

valve 1s rotated at a point diametrically op-
posite the valve first closed, and the third

The valve-stem extends through a

manner rather than stop the flow at succes-
sive nozzles all located at one part of the tur-
bine-disk. | L

After the steam has acted on the turbine-
disk of the primary cylinder it passes through
a ]gl)ipe 38 to the steam-chest 16’ of the second

cylinder and there acts in a similar manner-

on. the secondary turbine-disk. - Thejet-noz-

zles leading from the secondary chest are of a

number equal to the jet-nozzles leading from
the primary chest, and the flow of fluid
through these nozzlesis controlled by a gov-
ernor-actuated disk 42 of a construction
similar to the disk 25.
nected for mutual movement by means of
cearing, the disk 25 carrying a rack 43, that
intermeshes with a gear 44, the teeth of which
engage with the teeth of a rack 45, carried by
the disk 42. '

The governing mechanism 1s supported by
a stationary bearing 47, carried by the fixed

The disks are con-
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frame of the engine and provided with an -

opening for the passage of a sleeve 48, that 1s
provided at its lower end with a bevel-gear
49, intermeshing with a bevel-gear 50 on a
shaft 51, the latter receiving motion {rom one
or other of the piston-carrying shatts. To
the upper flanged end of the sleeve 48 1s se-

cured a revoluble sleeve 46, that is provided
with a palr of diametrically-opposed pivot-

lugs 52.  This sleeve 46, as well as the sleeve
48, 1s provided with an opening for the pas-
sage of a hollow shaft 54, that 1s free to re-
volve and to move in the direction of its
length. The upper end of the shaft 54 1s
provided with laterally-extended arms 55, to
which are pivoted bell-crank arms 56, pro-
vided with counterweights 57, and the
welghted ends of the arms are connected by
links 58 to the pivot-lugs 52. KExtending

nally-movable governor-stem 59, on the up-
per end of which bears a collar 60, provided
with recesses for the reception of the approxi-
mately horizontal portions of the arms 56.
The collar 1s provided with an upwardly-ex-
tended hollow stem 63, having an upper
bearing in a yoke 64, which connects the
upper ends of the arms 55. The passage mn
the stem 63 permits the ready lubrication of
the upper portion of the governor. . The
lower end of this stem rests on top of the arm

36, projecting from the governor-disk 25, said

arm being normally held in elevated position
by a helical compression-spring 60/, extended
between the lower edge of the arm and a
fixed lug 61 on the frame. In the operation
of this portion of the mechanism outward
movement of the counterweighted ends of
the bell-crank arms will result in downward
movement of the hollow shaft 54 and down-
ward movement of the stem 59. As a result

and fourth valves will be similarly rotated, it | of the downward movement of the fulerum-

through the hollow shaft 54 1s a longitudi-
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points of the bell-crank "arms” the movement | turbine-disks, nozzles for directing jets of 65

transmitted to the governor-stem 1s mate-
rially increased, and the governor-disks may
be revolved to considerable extent by a com-
paratively slight variation in the speed of the
engine.

With a machine constructed in accordance
with this invention the quantity ol steam
employed, as well as the speed and power ot
the engine, may be accurately controlled and
the relative proportions of steam volumes
and pressures used 1n the primary and sec-
ondary cylinders will remain constant.

Having thus described the invention, what
1s claimed 15—

1. In an elastic-fluid turbine, a turbine-
disk, a steam-chest, nozzles for controlling
steam from the chest against the disk, inde-
pendent valves for controlling the flow of

‘steam through the nozzles, and a governor-

controlled disk having valve-actuating cams
so arranged as to successively close valves
that are spaced from each other 1in successive

order and thus preserve the balance of the

engine. -

2. In an elastic-fluid turbme, a turbine-
disk, a steam-chest, a plurality of nozzles
leading from the steam-chest, independent
valves for the said nozzles, and a governor-
controlled cam-carrying disk having yield-
ably-mounted cams for engaging the stems
of said valves.

3. In an elastic-fluid turbine, the combina-
tion with a turbme-disk, of a steam-chest, a
plurality of steam-boxes having ports in 1its

opposite walls for communication with the

steam-chest, a pair of valves for closing said
ports, the pressure areas of the valves being
equal, a stem carrying each pair of valves, a
governor-controlled means for actuating the
stems, and nozzles leading from the steam-

. boxes.

il |

4. In an elastic-fluid turbine, the combina-
tion with a turbine-disk, of a steam-chest, a
plurality of steam-boxes, the walls of each
box having a pair of alining ports for com-

munication with the chest, a valve-stem, a

pair of valves carried by the stem and ar-
ranged to close the ports, said valves having
equal pressure areas, a governor-controlled
disk having cams for engaging said valve-
stems and nozzles leading from said boxes.

5. In an elastic-fluud turbine, a turbine-

disk, a steam-chest, nozzles for directing |

steam from the chest against the disk, inde-
pendent valves for controlling the flow of
steam to the nozzles, stems carrying said
valves, a governor-actuated disk and a plu-
rality of cams carried by said disk, said cams
being pivoted at one end adjacent to their
stem-engaging faces, and being free at their
opposite ends to permit yielding in case of
imperfect adjustment of the parts.

steam or other fluid against said disks, the
nozzles acting on the disks being equal
number, and the steam utilized inpropelling
the first disk being directed through the noz-
zles to act on the second disk, independent
valves for controiling the flow of steam
through the nozzles, and agovernor-controlled
means acting on said valves and serving at
all times to maintain an exact proportion be-
tween the nozzles and the first disk and the
nozzles and the second disk.

7. A compound turbine including a pair of
turbine-disks, independent steam-chests one
of which receives the exhaust-steam and the
other high-pressure steam, nozzles for direct-
ing ‘the steam from the chests against the
disks there being an equal number of nozzles
acting on both disks, independent valves for
controlling the flow of steam through the noz-
zles, a pair of valve-disks having cams for
actuating sald valves, gearing connecting
sald disks for mutual movement, a governor,
and means for connecting one of the disks to
the governor. |

8. In an elastic-fluid turbine, a governor
means comprising a revoluble sleeve, a hol-
Jow revoluble shaft arranged therem and pro-
vided at its upper end with outwardly-pro-
jecting arms, an endwise-movable governor-
stem passing through the shaft, beli-crank
levers pivoted to the arms and having ther
inner or approximately horizontal portions
engaging the stem, the vertical arms of said

levers being counterweighted and hnks con-

necting the counterweighted arms to the

revoluble sleeve. 3
9. A governing device comprising an end-

70
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wise-movableshaft, an endwise-movable stem.

arranged therein, and counterweighted arms
connecting the shaft and stem and arranged
on outward movement to effect endwise
movement of the shaft and stem m the same
direction.

10. A governing device comprising a lon-
gitudinally-movable governor-stem, ahollow
shaft surrounding the same, counterweighted
arms supported by the shaft, means for con-
necting the arms to a relatively fixed point,
and means for transmitting movement of the
arms to the stem, the shifting of the fulerum-

105
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points of the arms due to movement of the

hollow shaft increasing the effect in range of
movement of the stem.

11.- The combination with a governor, of a

revoluble collar, a hollow shaft mounted

therein, arms carried by the shaft, a bell-crank
lever fulerumed on said arm, counterweights
carried by the approximately vertical arms
on said bell-crank levers, links connecting the
counterweighted arms to the collar, a gov-
ernor-stem extending through the hollow
shaft, a spring tending to receive downward

6. In a compound turbine-engine, a pair of i movement of the stem, a yoke connecting

120
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the fulerum-arms, a stem having a bearing | as our own we have hereto affixed our signa-
in the yoke, a collar or plug carried by the | tures in the presence of two witnesses. '

stem and arranged to bear on the upper end TAMES C. PRESCOTT.

of the governor-stem, said collar or plug hav-
ing recesses for the reception of the approxi- HENRY A. PRESCOTT.

mately horizontal arms of the bell-crank le- Witnesses:
Vers. JNO. K. PARKER,

In testimony that we claim the foregoingﬁ - FRANK S. APPLEMAN.
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