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- UNITED STATES

IO

PATENT OFFICE.

JAMES M. SEYMOUR, JR., OF NEWARK, NEW JERSEY.

ROTARY IMPACT OR TURBINE STEAM-ENGINE.

SPECIFICATION forming pa,rt of Letters Patent No. 621,586, dated March 21,1899,
| ' Application filed March 28, 1898, Serfal Nv. 675,365, (Nomodel)

To all whom it may concern:

BeitknownthatI, JAMES M. SEYMOUR, Jr.,
a citizen of the United States, residing at New-
ark, in the county of Hudson, in the State of
New Jersey, have invented a certain new and
useful Improvement in Rotary Impact or L'ar-

bine Steam-Engines; and I do hereby declare

that the following is a full and exact descrip-

tion thereof. - '
‘Myimproved engineisof thatclass in which

~ the steam acts in the form of a rapidly-issu-

" wheelitis educted and led to a second wheel,
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in all the units when required.

ing jet arranged to strike against floats in

the periphery of a wheel and the whole suit-

ably incased, so that after the steam has par-
tially expended its force in impelling the first

which is preferably of the same diameter as

the first, but having its float wider and the

space provided therefor in the fixed casing
correspondingly wider. ‘The operation of
transferring the steam from one casing to
another continues, each casing or unit being

more capacious than the previous one, and
finally the steam is discharged at a merely

nominal pressure. |

My floats are set squarely across their re-
spective wheels and are capable of favorably
receiving steam to turn the wheel in one di-
rection or the other. I provide two nozzles
in the casing for each wheel and have devised
an arrangement of valves by which the direc-
tion of the steam is simultaneously changed
In ordinary
uses of an engine the going ahead occupies a
much larger proportion of the time and of
the power than the motion in the opposite
direction. I favor the action in that direc-
tion by extending the forward nozzle inward

into the path of the floats and correspond-
ingly recess the peripheries of the floats or |

blades to allow them to pass, while the noz-
zle for the reverse motion is not so extended,

~ a portion of its efficiency when in reverse mo-
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tion being sacrificed to avoid its interference
with the motion of the steam, and conse-
quently of the wheel in the go-ahead motion.

My invention allows the engine to be com-

pounded to a high degree with an extremely

simple form.
The accompanying drawings form a part of
this specification and represent what I con-

sider the best means of carrying out the in-

vention.

‘responding plan view.

Figure 1 is a section on the line 1 1 in Fig.

line 2 2 in Fig. 1. Fig. 3 is a side elevation
showing the entire series, and Fig. 4 is a cor-
The remaining fig-
ures show details on a larger scale. Figs. 5
and 6 are cross -sections_on the three-way
cock which serves as a valve. Fig. 5 shows

it in the position for going ahead, and Kig. 6
Fig. 71s

in the position for reverse motion.
a side elevation showing a modification. FKig.
92¢ shows a modification in the form of one of
the details—the floats. . -
Similar letters of reference indicate corre-

sponding parts in all the figures where they

appear. | |
A is the fixed support, of cast-iron, certain
portions being designated when necessary by

supernumerals. I employ a series of wheels

and inclosing casings, constituting, with their
accompanying parts, the several separate
onits, which are combined in a series, work-
ing the steam in succession through each to
the next. - R I
B is a shaft, slender and highly finished fo
adapt it to run lightly and easily in suitable
bearings and stuffing-boxes. 1t extends
through in the axial line of the several cas-

ings and carries a series of hubs B’, so spaced

as tolie withintheseveral casings. Kach hub

9. Fig..2 is a corresponding section on the 55
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B’ constitutes the center and firmly connects

with the shaft a disk B*. KExcept in certain
dimensions a description of the first unit wilil
suffice for all. | .

At the periphery of the disk is fixed a series
of plane floats, each radial to the shaft. The
hub B', disk B? and series of floats B° are
stiffly united and constitute the revolving
portion of the first unit.

crease in width from the first to the last. I
have shown ten with only a moderate increase
in the width; but the number of the units
may be varied and the ‘difference in width
oreatly increased or diminished.

I have the casings for the narrow units at
the beginning of the series thick, so as to give

more stiffness to resist the tendency to spring

apart. The thicknessmay be reduced for the
lower pressures. The several units are so
shown inFigs. 3 and 4. The difference in the
thickness makes the difference in the breadth

| of the working portion of each less apparent.

Q0

The revolving parts of the several units in- -
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“Kach unit comprises two principal eastings,
the first, A', having lugs which are bolted
firmly to the bed or base A, and the second
and more readily-removable part, A2 attached
to A’ by a series of bolts near the periphery.

- Bach carries a stuffing-box, which will be
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again referred to farther on. DBetween the
several units are well-lubricated bearings A?,
held firmly on the base A and accurately in
line. | -

It will be noted that the elevated top or
platform A of the base has an opening for

~each engine, so that the casing of the same

will occupy and depend below said platform,
the lateral ears A¥ integral with the periph-

-eral portion of the casting AZ?, resting on and

bolted to the platform. DBy thisarrangement

the engine can be firmly mounted on a sub-

stantial base and yet set comparatively low.
Kigs. 3 and 4 indicate how the base corre-
spondingly receives and supports a plurality
of these engines. Theintermediate bearings
A°® are also bolted on the base.

One overhung end of the shaft B carries a
small and accurately-cut gear-wheel B4, from
which the power due to the intensely rapid

M

revolution of the shaftistransmitted by ordi-

nary reducing-gear (not shown) to drive any

machinery to whieh this efficient and compact
form of engine is adapted. | -
Returning to the description of the first
unit, the steam is introduced to the wheel
through a tangential nozzle A%, which is pro-
vided with screw-threads nearits mid-length,
by whiech it is set upright in the part A’, with
its upper end enlarged and adapted to be
turned by a suitable wrench in inserting and
removing it from time to time. The upper
end is inclosed in a considerable chamber a,
which receives the steam through a pipe AS,
which will be again referred to farther on.
T'he lower portion of the chamber a, around
the tapering nozzle A%, is drained by a pipe AS,
with ordinary provisions, as a cock, for open-
ing it at intervals or setting it a little open
during the entire working, with the effect to

~insure that the steam allowed to blow down

. 5©
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in a strong jet through the nozzle A*is prac-
tically freed from water. The floats B3 travel.

around in a capacious annular chamber ad.
The discharge end of the nozzle A* extends

into this channel. (See Fig. 1.) The outer

edge of each float is recessed and the whole

so proportioned that they avoid contact with

this nozzle, and also leave a considerable pas- -

sage in which the steam received through the
nozzle at an intensely high velocity and di-
rected very effectively against those floats B3

- which are immediately adjacent to the nozzle

6o

is allowed to travel nearly around, acting on

the séveral floats more or less efficiently all
the way. A passage o' at the highest point

in the channel ¢® provides for the eduction.
Through this passage the steam rises into a
pipe AY, still retaining a considerable portion.

I be similarly inducted into the next unit, and

or wheel.

621,586

SO on. - |
Cis a three-way cock of sufficient capacity
to allow the steam to move through with little
resistance. It is operated by a lever C', con-
nected to a longitudinal rod D, which may be
operated either directly or by a suitable lever
(Not shown.) When the plug of
thiscockisin one position, (that shown in Iig.
5,) it directs the steam received through the
eduction-pipe A"from the last-preceding unit,
so that itis delivered through the induction-
pipe A® of the next succeeding unit, and so
on. Thus condifioned the shaft is revolved
in the opposite (the reverse) direction.
When the rod D is moved endwise, it oper-
ates all the stop-cocks C, turning each plug
into the position shown in Fig. 6, and thus
performs the important operation of revers-
ing the motion of the engine. In this re-
versed condition the steam is received from
the boiler or from the preceding unit through
the pipe A%, as before; but instead of being
delivered to the next unit through the ordi-
nary induction-pipe A’ it is delivered through
a supplementary induction-pipe A8 This

| leads to a chamber a?, having a form and ar-
rangement the reverse of the chamber a. In

this chamber ¢* I monnt a nozzle A° which
may be similar to the nozzle A', except that
it 1s shorter. 'T'he portion of the time in
which an -engine under any ordinary condi-
tions is required to run backward is so small
relatively to that in which it runs in the for-
ward direction that we can afford to use the
steam less efficiently and less economically
in the backward motion. 7The nozzle A* for
the going-ahead motion extends well into the
annular chamber ¢® and somewhat into the
path of the floats B*and by that arrangement
increases the efficiency of the jet in the go-
ahead motion; butif there were a correspond-
ing extension of the other nozzle A° such ex-
tension would do harm by interfering with

the flow of the steam as it accompanies and

exceeds the rapid revolving motion of the
floats. The nozzle A’ is therefore extended
only so far as allows it to terminate com-
pletely outside of the chamber 2.

There 1s one stop-cock C between each unit
and the next and also one between the first
unit and the boiler. When the engine is con-
ditioned for going ahead, the steam received
from the boiler (not shown) through the pipe
A7 is directed at full pressure into the cham-
ber a of the first unit, it parts with its water,
if it has any, in that chamber, and the dry
steam is discharged therefrom, through the
nozzle A%, upon the favorably-presented floats
B3  Thence it flows around faster than the

rapid revolutions of the floats, .and conse-

quently of the shaft B, and escapes through
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the passage a’' up through the eduction-pipe
g P g clion-pip

“and through the similarly-set stop-cock
C of the second unit, from whence it flows

of its original boiler-pressure, and is ready to i through the induction - pipe of the second
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unit in the same manner as it was received ! til 1t has traveled some three-fourths of the

from the boiler into the first unit-and with
the same effect, except that it is at a lower
pressure. The increased width of the second
unit allows this lower pressure to be efficient,
and the steam after flowing through this unit

‘moves to the third at a still lower pre%sure,

~and so on through the series.

10

The ratio of b1 eadth of the several umts )

several times before referred to, is 1mp0rtant
The rate of rotation of the floats within all
are necessarily uniform, because all are rig-

idly fixed on the same shaft but the W1dths
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of the units and the capacity of the chambers
a3 can be so graduated that the pressure of

steam 1'eeeived at a hundred pounds in the

first unit may be reduced by uniform steps—
ninety, eighty, seventy, &c.—or it may be re-
duced by other steps, as eighty, sixty-five,
fifty-two and one-half, forty-two, &e., or ac-
cording to any other ratio. An approxima-
tion to the latter rate of reduction may be

preferable, so as by giving less difference in

pressure in the induction and eduction in the

wide terminal units to compensate for the
oreater area of the floats therein, and thus to
attain an approximately uniform strain on
the several disks B* and hubs B’.

It is not important to the success of my en-
oine to maintain close fits between relatively-
moving surfaces except the stulfing-boxes
around the shaft. These (shown in Fig. 2)
are ecapable of easy adjustment, so-as to ar-

little friction.
The tubes A on the btatlonary parts A"
and A? respectively, are externally threaded,

and each receives an internally-threaded cap

E, which latter carries an inner tube E', lying
against the shaft, effecting the compression
on the packing G. An inter nally-threaded
washer I of larger diameter may be applied
in the position represented to serve as a jam-
nuttoavoid any possible turning of the nicely-
adjusted -cap by the friction of the shatt.
These portions of the casting A" A* which are
adjacent to the plane faces of the disk B*need
not fit tightly. Obviously those surfaces will
be more nearly in contact with the mp1dlv-
revolving disk within when the steam is shut
off and the pressure is down than when they

- are sprung apa,lt by the full force of high-

pressure steam between them. In any given

~unit after the central space around the hub

55

has been filled with steam at the mean pres-

sure which obtains in that unit there 1s but

little tendency for steam to-flowin any direc-

60

tion through that space. The reduction of
pressure w hich occurs in each unit takes place
mainly close to the discharge end of the noz-
zle A4, and the steam dl%ChELI‘U'E'd from that

| no.azle strikes the floats lmmedlate] y present-

ed and acts strongly thereon. After being
thereby partially arrested it mainly flows
around -in the annular channel ¢® .acting
slightly on each, but in the aggregate with

considerable force on the series of floats un- |

class.
1o

circuit and then escapes.
- Each annular chamber ¢°is lined on its ex-
terior side with a different metal, as copper
or brass, smoothly finished and burnished.
The considerable space allowed between such
surface and the path of the floats is traversed.
by the rapidly-moving steam with but very
little resistance, except as it acts on the outer
edgesof the ﬂo&ts tousefullyimpel the wheel.
It is easy to vary the proportion of the ex-
pansion occurring in any given unit by sim-

ply enlarging the nozzles by which the steam

after passing through this unit is discharged
into the next. Thus if the first unit receiv-

ing the steam from the boller at a hundred

18 by the aid of a gage on the connection or

| by other means found to discharge it at, say,

ninety it can be easily made to dlcschcu oo ab a
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lower pressure and thus utilize more of the

force of the steam in this first unit by sim-
ply boring out the interior of the induction-
nozzle At of the second unit.

QO

My engine utilizes the steam at a lower ve-

locity than ordinary steam -engines of 1its
If steam at high pressure is allowed -

flow directly into the atmosphere, its ve-
locity is some two or three thousand feef per

95

second—1too high to be utilized by its impact

without great loss in the gearing, which re-
duces the velocity. In my engine it has in
entering each unit only a moderate velocity
due to the difference of pressure between the
induction and the discharge in that unit.
Thus if in the first unit 1t is reduced from
one hundred pounds to ninety it will have a

‘velocity of something like six hundred and
sixty feet per second and about the same ve-.

locity in each of theseveral units. The lower

velocity imparted to my shaft is reduced to . . .
practicable speeds with less loss in the gear-

ing by reason of the initial Veloelty belno' SO

much lower.
I attach importance to the fact t,hm by lin-

ing the iron with a non-oxidizable metal and

burmshmn the surface exposed to the vio-
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lent fmemon of the steam I reduce the loss -

from friction and may allow the engine tore-

main unused a long period Without serious
deterioration of the burnished surface; also
to the fact that the notch in the outer edge
of each blade allows the mozzle for the f01-

ward motion to extend well into the path of

the blades, making its action peculiarly effi-

cient; also that my rolling valves are con-

nected independently to a smtﬂe operating-
rod, because it affords facﬂlty for conftrol
W1th easy independent adjustment or repairs;
also to the fact that my series of units or

separate engines are of uniform diameter, but
of sue(,esswely-mmeabmc’f width, because this
arrangement provides for an even disposi-

tion of the endb bearmﬂ*s valve-rod connec-

tions, &c. |
Modifications may be made without depart-
ing from the principle or sacrificing the ad-

ant;wes of the invention.
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either direction. .
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the floats B? in some or all of the units may
be greater or less than shown. I have de-
seribed the floats as plane and attach impor-

tance to that condition; but it may be expe-
dient 1n some cases to give a slight degree of
curvature, making each float a por 1310]1 of a
cylinder or a portion of a sphere; but it is es-
sential to success that the floats shall be so
nearly plane that they will work efficiently
in obedience to the action of jets of steam in
PParts of the invention may
be used without the whole. I can dispense
with the provisions by the cavities ¢ and ¢?
for drying the steam. There may be two or
more jets indueting steam into each unit.
Ifig. 7 shows such arrangement. They may
be distributed uniformlyorotherwise. Ihave
shown them aggregated near the main indue-
tion-points first shown. I have shown the
outer edge of the floats as provided with a
nearly semicircular notch in its mid-width.

The form of this notch may be varied. It may
be found preferable to form the whole outer

| edﬂ‘e of the float with notches, as indicated
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in I‘1n* 2%, It will be understood that there

are mdinaly provisions for lubricating and

for regulating, &e. The regulation may be
effected by anordinary 1311r013tle valve control-
ling the flow from the boiler.

T claim as my invention—

1. A rotary impact steam-engine compris-
ing a wheel with plane floats free to revolve
loosely in a suitably-formed space in an in-
closing casing, the floats having each a deep

noteh in its outer edge and provisions as the

gear-wheel B* and connected parts for com-
mumcatmg power, two jet-nozzles A*and A?,

-arranged to duve the wheel in opposite dl-

1ections, the jet-nozzle A* which drives it in
the forward direction bmnﬂ' extended into the

 notches, and the Jet-nozzle A’ terminating at

66

a point outside of the path of the rotatmn‘
steam, all substantially as herein specified.
2. The combination with a base having the

platform provided with a series of transverse

openings adapted to snugly receive a corre-
sponding series of engine-casings, of a rotary
steam-engine for each opening, the casing of
which comprises the castings A', A% depend-

1ng below the platform-opening and having
Jateral integral ears bolted to the platform

and asuitable float-wheel, impelling jet-nozzle

-and exhaust, substan tmlly as herein specﬂﬁed
3. A rotar y impact steam-engine compris-

ing a wheel with plane floats flee to revolve
loosely in a sultably-formeél space in an in-

closing casing, the floats having each a deep
noteh in itsouter edge and havm provisions

as the gear-wheel BY and connected parts for
commumcatmﬂ* power, two jet-nozzles A* and
A’arranged approximately tangential , adapt-
ed to serve alternately to drwe the wheel 1n
opposite directions, the jet-nozzle A* being
extended into the float- notches, in combma-
tion with other wheels set on the same shaft
and corresponding casingseach receiving the

steam from the pr ecedmﬂ' and forming a se- |

1
-y

ries in which the steam impels the wheels
with successively-diminished pressure, and
with corresponding three-way cocks C, with
provisions for operating the series from a sin-
gle operating part as the rod D, controlled
bV the attendant, all suhstantmlly as ]JGI ein
speclﬁed

4. A rotary impact steam-engine compris-
ing a casing, the sides of Whleh are thick to
prevent springing apart and provide the in-
ner enlargements forming a central hub-
chamber, liberal float-chamber «° and nar-
row connecting annular passage, a lining ma-
terial for said float-chamberadapted to main-
tain a burnished condition, a shaft bearing
in the casing sides and carrying a wheel the
web of which moves in the narrow passage
and carries at its periphery within the cham-
ber a® a series of notched floats, in combina-
tion with a steam-supply jet-nozzle extending
in the path of the notches, arranged approxi-
mately tangentially for dlwmﬂ‘ the wheel,
and suitable steam-exhaust, substantmlly a3
set forth.

5. A rotary impact steam-engine compus-—-
ing a casing the sides of whlch are thick to
prevent springing apart and provide the in-
ner enlargements forming a central hub-
chamber, liberal float-chamber «’, and nar-
row connecting annular passage, a shaft
bearing in the casing sides and carrying a
wheel the web of which moves in the narrow
passage and carries at its periphery within
the chamber «a® a series of notched floats, a
steam - supply jet - nozzle arranged approxi-
mately tangentially and extendingin the path
of the notches, in combination with other
wheels sel on the same shaft and correspond-
ing casings of diminished thickness, each re-
celving the steam from the preceding and
forming a series in which the steam i1mpels
the wheels with successi ively-diminished pres-
sure, and with corresponding three-way cocks
C, with provisions for opemting the series
from a singleoperating part as therod D con-
trolled by the attendant, all substantially as
herein specified.

6. A rotary impact steam -engine compris-
ing a series of wheels mounted to rotate with
& Single shaft and each having a series of
plane floats deeply notched at their edges,
sald floats being operated by the impact of
the steam applied tangentially on each by jet-

nozzles A*, A’ the former extending into the

{5
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float-notches, the several units maintaining

uniform diameters but successively increas-

ing in breadth and being so connected that

the steam shall pass through all in succes-
sion, substantially as herein specified.

In testimony that I claim the invention
above set forth I affix my blwnatme in pres-
ence of two witnesses. -

J. M. SEYMOUR, Jx.

Witnessés: D
J. B. CLAUTICE,
M. . BOYLE.
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