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~ UNITED STATES PATENT OFFICE.

CHESTER COMSTOCK, OF BROOKLYN, NEW YORK.

IMPACT AND REACTION MOTOR.

No. 843,073,

~ Specification of Letters Patent.

- Patented Feb. 5, 1907

App]icé_.tion filed November 24,1902, Renewed April 19,1905. Seri;l.l No. 256.412.

To all whom Tt may concerw:

- Be it known that I, CHEsTER CoMSTOCK, a
citizen of the Umited States, residing 1n
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Impact and Reaction

- Motors, of which the following is a specifica-
“tion. I |

LO

- 20

This invention relates to motors or rotary

engines; and 1t consists, substantially, 1n the |

improvements hereinafter particularly de-
scribed. o . _
Theinvention hasreference more especially

to motors or rotary engines of that class in

which steam or other eéxpansible fluid is em-
ployed as the propulsive agent, and while my
improvements are applicable alike to motors
of either single.or compound type 1 have
preferably elected the latter type herein for
the purposes of illustration. | .
One of the principal objects of the immven-
tion is to provide an.impact-motor capable of

~ deriving a maximum amount of kinetic en-

- ergy from the force of expansion of the pro-
pulsive agent employed, and one also

- which there is perfect balance of parts, as
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well as harmony of action thereof, tending to
the production of regular or uniform motion.

A further object is to provide a motor of

this character wherein the force of expansion
of the propulsive agent employed 1s equally
distributed and practically continuous in ef-
fect, and one also in which vibration is re-
duced to the minimum and in which the evils
resulting from undue friction are largely
overcome. |

A still further object of the invention is to]

provide an impact-motor which 1s compara-

tively simiple in the construction and organi-

zation of the parts or elements.thereof, be-
sides being most economical both in the pro-
duction and expenditure of energy, while still
furnishing-maximum driving power.

The above and additional objects are at-
tained by means substantially such as are
illustrated in the accompanying drawings, in
which— o -

- Higure 1 is a vertical side elevation of one
form or embodiment of my improved impact-
motor as 1t appears when constructed for op-

- eration. - Fig. 2 is a vertical longitudinal sec-

-~ parts being shown in elevation. - Fi
55 | ) - . * - : -
2, taken;just to one side of the central plane of | teracting forces, and likewise no difficulty 1s -

" tional view taken through the casing and the

rotatable impact-wheel therein, some of the

¥

Il .

rotation of the impact-wheel and showing
more clearly the construction by which the
full force of direct impingement of the expan- ...
sible propulsive agent upon such wheel isde- 60
rived. Iilg.41sasectional detail view.in per- =
spective to more clearly indicate the con-- -
struction of the peripheral portion of the im- -

pact-wheel, together with the stationaryinte-

rior structure codperating with the whepl in 65
producing the desired motion of.the latter.

Fig. 51is asimilar view to Fig: 4, the sectionin -

one direction being taken in a different plane
to show one of the means forming abutments

or resistances whereby:the impact-wheel 1s _70'

assisted to be driven by the reactive effect of -

-the successive charges of the expansible pro-

pulsive agent employed. ¥ig. 6is a sectional
plan view of part of the casing and inferior - -

construction, taken about on the-line z 2 of 75

Fig. 2. Fig. 7 is a view somewhat similar to -~
Fig. 4, showing more ¢learly the course of = -
lateral flow taken by each charge of the ex- ..

pansible propulsive agent on either side of

the central plane of rotation of the impact- 8o
wheel. Fig. 8 is a vertical longitudinal sec-
tional view of another form or embodiment
of my improved impact-motor, and Fig.:9.1s.
a vertical longitudinal sectional view repre-
senting a modification of this latter form or 85
embodiment. Fig. 10 is a part vertical -
transverse sectional elevation of the form of
motor shown in: Fig. 9 and 1s substantially a
similar view to Fig. 3. Fig. 11 1s a view sub-
stantially similar to Fig. 7 and representing go
more clearly the mode of operation of my im-
proved impact-motor shown at Figs. §, 9,
and 10. S .
Before proceeding with'a more detailed de-

-scription 1t may be stated that my imfprove.d "95

impact-motor may be constructed of either -
single or compound type and also that the
same may be either single or double acting in

| character, accordingly as may be desired

practice, and in either case the same 1s both 1co

| effective and reliable 1n operation, bemg -

|

capable of easy and ready control by the at-

tendant or operator in charge, as well as-
comparatively noiseless and without loss by
leakage or otherwise of any of the force or
power of the propulsive agent employed,
these features being.of considerable impor-

rog

tancein an engine or motor of thisclass.. The-
‘embodiments herein shown are such as to"
o. 3 1s a { readily overcome any tendency to inter-

110

part vertical transverse sectional view of Fig. | ruption of the speed of the motor {from coun-
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experienced in starting and stopping the
motor. The prime mover or Impact-wheel

of the motor is actuated both by direct im-

pingement -and reaction of the expansible
propulsive ‘agent thereupon, and means are

employed whereby the successive charges

of such agent are caused to flow laterally in
streams which are numerously - distributed
about said impact-wheel on either side of the
central plane of rotation thereof. The effect

of the operation of my improved motorissuch

as to greatly facilitate the exhaust of the ex-
pansible propulsive agent after expenditure
of 1ts force, and due to the special construc-
tion and organization which 1 preferably em-
ploy the casing of the motor constitutes. an
important factor in the maintenance of
equilibrium and stability of structure. T
may employ means for governing the supply

of expansible propulsive agent to the motor
1 accordance with the speed of the latter,

and 1t will be apparent that various changes
may be made in the several embodiments

herein shown without departure from the

SPIIit or scope of my Invention.
Specific reference being had to the em-

“bodiment shown in Kigs. 1 to 7, inclusive, of

the drawings, A represents the casing of my
improved compound 1mpact-motor, the same
being mounted upon a suitable pillar or

standard @, having a base b, the said casing
being constituted of a cylinder ¢, having end

disks or heads d d, each formed centrally

~ thereof with a sleeve or stutling-box ¢, having
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a gland f and provided with a suitable bear
ing g-for the support of the shaft B, which is
driven by the motor, as will hereinafter be
explained. The disks or cylinder-heads d
are each set outwardly at, the part % thereof
beneath the shaft, by which to provide con-
duits d’,léading from an inner exhaust-cham-
ber 4, for the spent propulsive agent, and said
disks or heads are secured to the ends of the
sald cylinder ¢ in a fluid-tight manmer by
means of bolts &, as shown. These disks or
cylinder-heads are also of special construc-
tion on their inner faces, whereby the impact-
wheel C is materially assisted to be driven or
propelled in the operation of the motor, as
will hereinafter be more tully described. In
the present instance of my invention the cyl-
mder ¢ is stationary, and ri%id therewith is
preterably an inner cylinder 7, formed with g

cotitinuous ecircuinferential channel m, and-

closely fitting within said latter cyhinder is

still another stationary eylinder 7, the cen- |

tral outer surface of which serves to close the
sald channel m, and thereby form s supply-
chamber for steam or other expansible pro-
pulsive agent employed for driving or propel-

 ling the said impact-wheel C, and through the

05

latter the shaft B, it bemng here remarked
that the hub o of said impact-wheel is keyed
or otherwise secured to the shaft B at p, the
ends of said hub being movably adapted to

W

.-"",,_ﬁ - -"l-‘ﬁ‘

="

| the inner ends of the éaZici*sleeves or stuffing-
' boxese. (SeeTig.2.) The sides of said chan-

nel or supply-chamberm are located g suitable
distance beyond and on either side of the cen-

| tral plane of rotation of said impact-wheel C,
 and formed in the upper part of cylinder ¢,
. preferably in vertical alinement with the axis

of shaft B, is an inlet-chamber s for the steam
or other expansible propulsive agent, said
inlet-chamber being In communication with

the channel or supply-chamber m through

an opening ¢, and also formed in the cylinder

¢ 18 an opening u for receiving the end of a
steam or other pipe 4, Fig. 1, leading from
the source from which the expansible propul-
sive agent is derived, said pipe having a suit-
able cut-off or controlling valve 4%, The in-

tion by means of keys or other means v, (see
dotted lines, Fig. 3.3 and at as many points
thereof as may be desired, but preferably at
diametrically opposite points, (see Figs. 2'and
3,) the said innermost cylinder n is formed
with openings w, leading from said channel oy

supply-chamber m to an inner annular pres- go

sure-chamber 1, formed between the continu-
ous flanges or side portions 2 2 of.a stationary
ring 3, centrally disposed both with refer-
ence to the heads of the casing and the sides
of the impact-wheel, the said flanges or side
portions 2 2 exténdimng outwardly with ref-
erence to the axis of rotation of said Wwheel
and having the edges thereof in contact with
adjacent portions of the mner surface of said
Innermost stationary cylinder n. Also rig-
1dly secured within “the casing in any suit-

able way and on either side of the stationary

L L

latter rings are the upper inner edges of
smaller rigid or stationary rings 6, having
theouter continuous sides thereof also flangad
or extended outwardly at 7 with referenca to
the axis of the impact-wheel, said extended
portions being also in contact with adjacent
portions of the inner surface of said Inner-
most cylinder #; it being noted that the body
of each of said rings 6 is of substantially
equal depth or thickness with the body of said
ring 3 and that the depth or thickness of
each of said rings 5 is substantially equal

to the full depth or thic 1ess . of each of

the said rings 3 and 6. In this way an outer
annular chamber, channel, or course 9 ig
formed at each end of the casine A and on
etther side of the chanmnel or supply-chamber
m, 1t being observed that said courses 9 are
eachi of somewhat greater dimensions trans-
versely than the said channel or supply-
chamber m, and on reference tg Fig. 5 it will
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30

oo
LrL

95

ICC

RO R

110

J15

120

125

be seen that the inner surtace of each of the °

sa1d rings 5 is recessed at regular intervals all

| around to form pockets each constituted of

130
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an inclined wall 10, disposed tangentially to
said ring-surface, and & straight wall 11, the

 face of which is radial to the axis of the im-
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pact-wheel. The said impact-wheel C 1s
constructed of a central web 12, connecting
the hub o with the outer rim 13 thereof, the
annular spaces between said hub and rim
constituting the exhaust-chambers 4, herein-
before referred to, and secured to the outer
face of said rim in any suitable way 1s a ring
15, which is of width preferably to- e):te],fﬁ

beyond and to either side of the said web 13,

the said ring 15 being herein shown of width

in excess of the width of ring 3 beyond 1it, the

outer faces of the projecting side portions of
this ring 15 being in working contact at 16
(see Fig. 7) with adjacent portions of the in-
ner surface of the said rings 5. The outer
surface of the main body or central portion
of the ring 15 is formed at intervals all
around with pockets each constituted of an

“inwardly-inclined wall 17, which is substan-

tially tangential to the said surface of the
ring, and a straight wall 18, the face of which
is radial to the axis of the impact-wheel, said

|

walls being reversely ‘disposed to the corre- l

sponding walls constituting the pockets of
each of the stationary rings 5, (see Kigs. 4
and 5,) and the pockets of each of said latter
rings and the ring 15 are preferably equal 1n
number. Also secured to the outer surface
of the wheel-rim 13 in any suitable way and
on either side of the centrally-disposed ring
15 is a ring 20, the depth or thickness of the
main body of which is substantially equal to
the depth or height of the straight walls 18
of the pockets in said ring 15, the outer side
of each of these rings 20 being flanged or ex-
tended inwardly all around at 21 to rest on
the rim, as shown, the said rings being also
each of sufficient width to project beyond
the inner side of the adjacent stationary ring

6 and form a working contact at 20* with a.

portion of the inner surface of said latter
ring. (See more particularly Fig. 7.} The
full depth or thickness of each of the rings 20
(including the said flanged or extended por-
tion 21-thereof) is substantially equal to the

]

| formed at predetermined equidistant

| movable rings 15 and 25. _
the positions of the sides of said injector-

which is radial to the axis of t‘impa,ct-wheel C,

(see Fig. 4,) said walls 26 and 27 ‘being equal
in number and corresponding in position
with the walls of the pockets of said ring 15,
as shown. It may be stated at this point
that in the operation of the motor the
straight walls of the pockets of each of the
rings 15 and 25 constitute the means by
which direct impingement is had of the
charges of expansible propulsive agent upon
the 1mpact-wheel, while the corresponding
walls of. the pockets of ring 5 constitute
abutments or resistances for assisting in the
propulsion of said wheel by the reactionary
effect of such charges. .

Fitted in a circular recess d® therefor on
the inner surface of each of the disks or cyln-
der-headsd is a ring-plate 30, located directly
alongside the outer edge of the adjacent ring

| 25, and said ring-plates are each formed or

provided on its inner surface with pockets
each constituted of an outwardly-inclined
wall 31 and a straight substantially radially
disposed wall 32, the said walls being prefer-
ably equal in number to and ccoupying prac-
tically the same relative positions as t%e COor-
responding walls of the pockets on the inner
surface of each of the before-mentioned sta-
tionary rings 5. "It will be observed that the

height of each of the recesses d° is greater

than the width of said ring-plates, thus leav-
ing an open space d’ at the inner edge of each

TID g-plate, the purpose of which will be ex-
plained hereinafter. Referring back to the

stationary ring structure within the casing

‘and the codperating movable-ring structure

carried by the impact-wheel, it will be seen
that the body of the stationary ring 3 1s
thereof with injector-ports 33, the sides of
each of which are in c]fined or tangential to
the surface of said ring and substantially par-
allel with the inclined walls of the pockets
formed on the outer surface of each of the

In other words,

ports are such that successive charges of
steam or other expansible propulsive agent

depth or thickness: of the central ring 15, |'which may be foreced through the ports will

and in virtue of the construction and organi-
zation described and shown an annular
course 22 is formed between the inner sur-
face of the body of each of said rings 20 and
the adjacent portions of the outer surface of
the rim 13. Located upon the said rim at
the outer.side of each of the rings 20 1s still
another or outer ring 25, the depth or thick-
ness of which is practically equal to the full
depth or thickness of each of said rings 20,
and the outer surface of each of said outer

rings 25 is recessed at intervals all around,

- similarly as the outer surface of ring 15, to

65

form pockets each constituted of an inclined
wall 26, disposed tangentially to the surface

impinge upon the straight or radially-dis-

thereby turning the wheel C by the direct

force of impact. - As shown in Fig. 3, the

number of said injector-ports 1s compara-
tively limited, whereas in Kig. 4 one 1s shown

for each of the pockets of the said ring 15,

either of these constructions answering the

purposes of my invention. Formed in the

sides of each of the said pockets of the ring 15

are conduits or ports 35, the sides of which

oints

-—
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posed walls of the pockets of the ring 15,

125

are inclined outwardly in opposite directions -

“to each other, the said conduits or ports lead-

ing from the said pockets to. the courses 22
on either side of the said ring 15, and each of

of the ring, and a straight wall 27, the face of |.the movable rings:20 is formed at points cor- 120
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- of each of the.injector-ports.33, the said con-.

- courses.22-to;the said.pockets: (See Fig. 7.).
Kach of the said pockets.of each of. the said |
1ings 25 1s.formed. with a conduit or port 42,

25 .
the sides of which are.inclined outwardly, as

30.

35

49

45
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_____

responding- to. the -pockets. In the.stationary-

ring 5 -beyond:it-with conduits.or ports 37,

thesides of.each:of which are inclined or tan-.
gential with. respect to the surface of said
-ring, the position of, said sides being prac-
tically the reverse of the.position of the sides
of- the. said- injector-ports 33 in. the ring. 3.
Formed in.the outer side of each:of-the.pock-

ets of each.of the said rings 5is also .a conduit
or-port 38, the.sides of which -are inclined
outwardly, but reversely to .the sides of the

conduits or ports. 35, the said first~-named
conduilts.or-ports 38 leading. from the. said.

pockets: of -the rings 5 to the - chambers 9 at
the outer sides of said latter rings. Each of:
the stationary rings.6.is.formed at points cor-
responding -to -the position of the pockets of
the corresponding movable ring 25 with con-
duits or-ports 40, the.sides of each of which
are 1n substantial parallelism with the.sides.

uits -or. ports. 40. leading from the said

shown,  the said, conduits or ports leading

from the said pockets to.the.pockets formed |

or-provided on.the ring-plates 30, secured to
the mner sides.of the cylinder-heads. .
that the inlet-chamber s for the expansible.

-

propulsive agent is-in communication. at the.
points 50 with a relief-chamber 51, formed in |
|'ment,-similprly as in. the.first instance. re-

ferred to, and. finally: the said separate. por-

the cylinder-¢, and located in the said-inlet-
chamber-1s a balance-valve. 52, which works
across the openings.¢ and.« and itself is pro-
vided with an opening 53 (see Fig. 3).for es-

tablishing communication between said.first--

named openings. Said balance-valveisprac-

tically. a piston with: the.two ends of its rod.

54 -working 1n stuifing-boxes. 55, properly
fitted 1. openings in the cylinder-heads.
(See Fig. 2.) Asshown in Fig. 1, oneend. of
said piston-rod-is in movable connection with
one arm 57 of.a lever-which is movably sup-
ported at 58 by a bracket 59 from the casing,

able connection with a collar 61, which is slid-.

“able on the shaft B and which is in movable

connection at 62 with the arms 63.of an ordi-

erence to. said shaft and a drive-pulley D,

carried thereby, it being noted that this por-
tion of the shaft is supported in suitable bear-

ings 65 therefor at the upper end of a stand-

ard or upright 66. - It is-apparent from, the.

construction and- organization just de-
scribed that the balance-valve is-operated
from the governor in a manner to-entirely

848,073.

|

| 22-0on either side. of said: ring

also. materially assisting in the. driving or
propulsion of the wheel. . The abutments or
final resistances afforded.by-these latter walls
‘also tend by the reactive force of the charge
the other arm 60 of said lever-being in mov- |

Jl;’ - .-‘.-,[‘E.“

operation of the particular embodiment of
| my 1mproved, motor- described the channel
or. pressure-chamber 1 is kept constantly-

filled with steam or other-expansible pro-
pulsive agent under pressure, such agent be-
1ng supplied to said pressure-chamber, either

continuously or. under- successive -impulses.

received 1n.the supply-chamber, and. conse-
quently charges of this agent -will: be ex-
pelled .under- pressure. through. the injector-
ports 33 and. act’ by direct. impingement

upon. the straight or *;ra_dial_ly—d_isposedf walls

of the pockets of the ring 15 to turn, the
wheel C by the force.of impact. While thus
partially-expending its force the charge re-
cetved 1n-each of said pockets. spreads.out-
‘wardly-of 1ts own pressure. and:flows through
the. conduits or ports 35, into the.chambers
ng. 15, and, thence
the separate portions. of the charge flow

through the conduits.or ports.37 of the.rings

20, and: the reactionary-effect, produced. by
the impingement, thereof upon. the. straight
or radially-disposed. walls- or- abutments. of
the pockets of;-the.rings. 5. assists in driving

or-propelling-the said impact-wheel, as is-ap-

parent. - Simultaneously: with the reactive
eifect thus produced-the:separate portions of

each charge of the:said;expansible propulsive
_ _ . |-agent next passes. through the. conduits or
Refe_rrm%*tq Kigs. 1, 2, and 3,1t will be seen |:

ports. 38 into the outer courses. 9.and thence

‘through, the ports- 40. of ‘the rings 6. and
F aigainstﬁthe-stmightgon radially-disposed walls
of

the pockets of rings 25 by direct impinge-

tions of the.charge pass out through the.con-

-

“duits or-ports 42 of rings:25, and.a second.re-
‘actionary: effect 1snext, produced: by.impinge-
‘ment of:the charge portions upon:the straight
or radially-disposed - walls 32 of the ring-

plates 30 on the inner: sides bf,_ the heads of
the casing, _this second. reactionary . effect

portions of propulsive agent, thereagainst to

lstreadﬁ the entire structure, and 1t is appar-
ent t

pockets in the ring_—plates..- t-hIOfllgh the spaces
nary centrifugal governor 64, suitably- sup- | '
ported and relatively disposed-both. with ref-

at the spent charges pass. from the

d" at the inner edges. of said plates, then into

the -exhaust-chambers 4,.and finally to. the

‘exhaust-pipe. B through the conduits d’. It
will be understood, of course, that the num-
‘ber of stationary and mowable rings herein

‘described may be.increased or-diminished,-as
may bé desired, and:it is evident that by em-
ploying a set, of each of such rings at one side

only-of-the w |
}?be altered from the.compound type to a mo-

control the supply of -expansible propulsive. | tor of the single type. The construction and

agent to the motor proportionately as-the
speed.of the latter increases or diminishes.

organization ofiparts herein shown, however,

.| is preferred in. practice.

oI .
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65 It will be understood, of course, that in the | It may be stated that in. thefl,a;teral ﬂo_w of 130




10

I5

843,073 R

the separate portions of each bha,rge of ex- |

pansible propulsive agent employed there is
a gradual increase of volume of such portions
in their outward progression, accompanied

by "a corresponding decrease of pressure :

thereof, and in order to compensate for this
and still gain the maximum effect from the
charges I preferably form each of the con-
duits or ports 38 of a greater transverse area
than that possessed by each of the conduits

or ports 35, while the transverse area of each

of the conduits or ports 42 1s still greater
than that of the said conduits or ports 38.
The transverse area of each of the conduits
or ports 37 and 40 may be substantially equal
to each other, and the corresponding area of
each of sald conduits or ports 35 is preferably
less than the transverse area of each of the

~ injector-ports 33, the combined transverse

20

area of opposite ones of said conduits or
ports 35, however, being greater than the
similar area of one of said 1njector-ports.

-~ For like reasons the several chambers herein

referred to may also be made of varying di-
mensions, as already described. It will be
understood that pending the passing of the
several pockets of the 1mp act-wheel before

- the 1njector-ports the successive charges ex-

30

35

40

ert both the direct and reactionary effects
desired for driving ‘or propelling the wheel.

The construction and organization described

and shown may be altered, however, without
departure from my invention. .
Reterring to the form or embodiment of
my 1mproved impact-motor shown in Fig. 8
of the drawings, 1t may be stated that the
construction and organization of parts there-
1n shown are substantially the same as in the
form or embodiment already described, with
the difference that in the first instance the
motor is single-acting, while 1in-the present

“1nstance the same is double-acting, which is

to say that according to this second form or
embodiment two shafts. are driven by the
motor 1n opposite directions to each other
and that the construction and organization
of corresponding parts are somewhat re-

~ versed in order. Thusin said Iig. 8, A% rep-
" resents the outer casing of the motor as a
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> whole, the same comprising a stationary cyl-

mder 75, mounted upon a pillar or standard
a*, having a base b% said cylinder being closed
fluid-tight by means of a head d?, secured to
each end thereof through the medium of fas-
tening-bolts d®. The said heads are formed
centrally thereof with hollow sleeves ¢* and
¢’, communicating with the interior of the
outer casing, i1t being here stated that the
sald 1nterior of the casing constitutes an ex-
haust-chamber ¢ for the-propulsive agent
after expenditure of its force and that one of

sald heads d* is provided with an outlet-pipe

e’ for escape of the exhaust. In thisinstance

l

Rt S S

an inner casing consistihg of a cylinder or
rim 76,-to which are secured, by means of
bolts or screws 77, the heads or end. plates f*
and 73, the latter being formed or provided
with hub-sections ¢ ¢%, which are rotatably
fitted within the sleeves €* and ¢ and consti-
tute a hollow shaft, the inner ends of said

‘hub-sections being separated, as shown, and
the outer end of one, g, of them having keyed
‘or otherwise secured thereto at 2? the hub of a

driven pulley G. Passing through the said
hub-sections or hollow shaft ¢* ¢2 is a shait H,
which is also hollow at 78.for a-part of its
length and is formed in opposite sides thereof

with inlet-ports 79, which are in communica-

tion with the interior of an inlet-chamber 80,
formed at the outer extremity of sleeve é2,
sald ‘1nlet-chamber having an inlet-pipe 81
leading into the side thereof from any suit-
able source (not shown) from which the ex-
pansive propuisive agent is derived, and the

S
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outer end of the hollow portion of said shaft

has also keyed or otherwise secured thereto a.
driven ‘pulley J*. Keyed or otherwise se-
cured to this shaft H centrally of the casing

A2 is the hub 82 of another wheel J, which is
constituted of a rim 88 and a series of hollow

spokes 84, the inner ends of which are fitted

to said hub 82 and are in communication
with the hollow portion 78 of said shaft H, as
shown, the outer ends of said spokes being

fitted in openings therefor in a ring 85, which
1s provided all around at the sides with out-

ward extensions 86, which im turn . are
flanged at 87 and secured to the inner sur-
face of the said rim 83 on opposite sides of the

central plan€ of rotation ot said wheel J. The

said ring and adjacent portion of the immner

Qo

95 .

100

surface of the wheel-rim 83 thus constitute a

continuous ‘annular supply-chamber 88, hav-:
. ing openings 89, which are in communication

with a pressure-chamber 90, formed between
the flanges or extended side portions 91 of a
ring 92, (similarly constructed as the ring 3

already described,) suitably secured in posi-

tion upon the outer surface of said rim 83, so
as to revolve with wheel J. Also secured to
the rim 83 1In like manner on either side of

said ring 92 is a ring 93, which is formed on

its outer surface with pockets each consti-
tuted of an inclined wall and a straight or ra-

‘dially-disposed wall similarly as on the inner

surface of each of the rings 5 already men-
tioned. Secured to the outer surface of the
sald rim 83 -also in like manner and on the
outer side of each of said rings 93 1s a ring 94,
(similar to each of the rings 6,) the sides of
which are flanged or extended at 95 to rest
upon the rim, and thereby form a continuous
course 96, as shown. Secured to the inner

| surface of the cylinder or rim 76 of the rota-

table casing or wheel, so as to inclose the said
ring 92, is a ring 97, the inner surface of which

10}
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of my invention two oppositely -rotating l 1s formed all around with pockets each con- |

wheels are employed, one being practically

stituted of an inclined wall and a straight or 130
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98, the main body
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radially-disposed wall, the same as the ring
15, hereinbefore mentioned, said walls being
reversely disposed to the corresponding walls
of the pockets of each of the said Tings 93.
Also secured to the inner surface of said cyl-
inder 76 on either side of the ring 97 is a ring
of which is of depth or
that of-said ring 97 and

thickness.-less than

the outer side of which is flanged or extended

at 99, so as to form, with the adjacent side of
ring 97, a course 100. Still further secured
to the inner surface of thes aid cylinder or
rim 76 on the outer side of each of the said
rings 98 is an outer ring 101, the inner sur-
face of which is also formed with pockets
each constituted of an inclined wall and a

straight or radially-disposed wall located in

20

the same direction or position as the corre-
sponding walls of the pockets of ring 97, the
said rings. 101 also each being formed in its

. outer surface with a continuous outlet-cham-
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ber 102, which is in communication with the
exhaust-chamber ¢f through openings 103,
formed in the rim 76 at predetermined inter-
vals thereof. The body of the ring 92 is

formed at suitable intervals thereof with

suitable injector-ports 104, (similar to.those
m ring 3 of the first embodiment described,)
whereby the charges of expansible propulsive
agent may act by direct impingement upon
the radially-disposed walls of ring 97, and
this latter ring is formed at either side of each
pocket thereof with a conduit or port 105 for
the lateral flow or passage of the divided por-
tions of each charge to the adjacent courses
100, from each of which the charge portion
flows through a conduit or opening 106 in the
ring 98, whence it further expends some of
1ts remaining expansive force against the re-
versely-disposed radial walls of the pockets of
the adjacent ring 93, and thus it will be seen
that the wheel J and inner ring, together with
their shafts and pulleys, are caused to re-
volve in opposite directions. As each of the
charge portions is acting upon the said radi-
ally-disposed walls of the pockets of the ring
93 1t escapes through a conduit or port 107 to
the adjacent outer course 96 of the ring 94,
whence it passes through an opening 108 in
the body of the latter and impinges in like
manner against the straight or radially-dis-
posed walls of the pockets of the adjacent
ring 101 and finally passes through opening
103 to the exhaust-chamber and t}
outlet-pipe 8. Tt is
tion and operation of this embodiment of
my improved motor will be fully understood
without further explanation: but it may be
stated that I.am not strictly limited to the
details thereof herein preferably shown and
described, since deviations therefrom may be
made without departure from Iy nvention.
The steam or other expansible propulsive
agent 1s fed to the supply-chamber of the
wheel J from the hollow portion of shaft H

leading from the head 113

rough the.
thought the construc- |

through the hollow spokes of said wheel, as
1S apparent.- .

Referring to the modification shown n
Kigs. 9 and 10, it may be stated that the con-
structlon and organization of the inner wheel
M and outer wheel N are substantially the
same In all essential particulars as in the
torm. or embodiment shown at Figs. 8 and
11, the only difference residing in the mount-
ing of said wheels and their shafts. Thus in
sald Figs. 9 and 10 the outer casing A0 is
constructed of a cylinder 110, having se-
cured to the ends thereof by bolts 111 the
heads 112 and 113, the latter being formed
centrally thereof with hollow sleeves 114 and
I15, respectively, each having a stuffing-box
and gland 116 and suitable bearings 117, a
shaft 118 working in one of said stuffing-
boxes and bearings and a shaft 119 working
In the other, the said sleeve 115 being formed
with an interior.inlet-chamber 120, having in
communication therewith a pipe 121, lead-
ing from a source (not shown) of supply of
expansible propulsive agent. The saidp shaft
119 1s hollow, (see dotted lines,) similar to the

hollow portion 78 of shaft H of-Fig. 8, and is

In communication with said inlet-chamber
by means of lateral openings in the shaft.
In this instance also the inner wheel M is in
communication with the interior of said hol-
low shaft 119 through hollow spokes

the hub 124 and rim
inner wheel M, said hub being keyed or other-
wise secured to the inner-end of said hollow
shaft 119, as shown,

the sleeve 115 is extended inwardly of .the

casing at 126 to form an additional bearing: -

for this shaft. Alse in the present instance
the outer wheel N is constructed of a hub
127, keyed or otherwise secured to the Inner
end of shaft 118 and carrying at its inner end
a disk 128, to the

cured, by means of bolts or serews 129, one
end of a cylinder 130, the other end of which
s flanged at 131, leaving an open space at
this side of the structure which is in commu-

nication with the interior of the casing Al -

123, the
Inner and outer ends of whieh are secured to

125, respectively, of said -

1t being observed that

fper-iphery of which is se-
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which interior constitutes an exhgust-cham-

ber 132 for the spent propulsive agent, said
exhaust-chamber having an outlet-pipe 133,
of said casing.

Having thus described my Invention, I
claim— |
1. In an impact-motor, the combination
with _
opposed thereto having a set of jets, said op-
posed member completely closing the mouths
of all of said pockets, of a member having a
second set of Jets, a second set, of ockets, the
mouths of all of which are comp etely closed
by the last-mentioned member, and means
for conducting the steam from said first set
of pockets to said second set of jets; said

conducting means including outlets formed

il

a circular set of pockets and a member
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interiorlyin said pockets, and the aggregate |

capacity of said outlets being materially

creater than the aggregate capacity of said

second set of jets. -'
2. In an impact-motor, the combination

with a member having a jet, of a circular set
of pockets opposite thereto, the mouths of

all of said pockets being completely closed

by said jet- member; two circular course
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-+ 6.-In an impact-motor, the combination |

members into both of which said pockets dis-

charge laterally, jets in each of said course
members, a circular set of pockets opposite
the jets in one of said course members, and a
circular set of pockets opposite the jets in the
other of said course members, all of said

pockets being completely closed by the op- |

posed course members. =

3. In an impact-motor, the combination
with a jet, of a circular set of pockets oppo-
site thereto; two circular courses into both of
which said pockets discharge; jets for each of
sald courses, a circular set of pockets oppo-
site the jetsin one of said courses, and a cir-
cular set of pockets opposite the jets in the
other of said courses; two courses in com-
munication with said second and third sets
of pockets respectively; fourth and fifth sets
of pockets, and jets provided in the last-
mentioned two coures in position to play
upon said fourth and fifth sets of pockets.

4. In an impact-motor, the combination:
with two cylindrical members, whereof one

fits steam-tight within and is revoluble rela-
tively to the other, of the following devices
formed in sald members, namely, a central
circular set of pockets, sets of pockets ar-

ranged in two series which ramify upon said

central set, and sets of jets for discharging

1nto all of said pockets; said sets of jets alter- -

nating with said sets of pockets and being in
series therewith, the mouths of each pocket
being closed by the surface of the opposing
cylindriform member.

5. In an impact-motor, the combination

of a cylindriform wheel member and a cylin-
driform casing member closely fitted thereto

so as to prevent escape of steam longitudi-

nally between said members, one of said
members having circular sets of peripheral

pockets and also having an annular course
between said sets; sald course being in com-

munication with the first set of pockets, and
being also provided with a series of jets, and
the other of said members having annular
courses opposite said sets of pockets and also
having a set of pockets opposite the jets in
the wheel ; said casing courses being also pro-
vided with jets, and all the courses alternat-
Ing 1n series with the sets of pockets, so that
the steam may jet from the first course
through the first set of pockets to the second
course and may then jet through the second
set of pockets to the third course, and may
then jet into the third set of pockets.

843,073
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with a wheel and a 6a;sii1g';:i_;0f"a plurality. ot

circular sets of peripheral pockets, said sets
being of equal diameter, and a plurality of

‘annular case members of equal diameter, pro-

vided with jets opposed to said pockets, said
members being disposed alternately in series

with sald sets of pockets, so that the steam

may jet from the first course into the first set
of pockets and pass thence into the second

course, thence jet into the second set of

each course member completely closing the
mouths of ‘all of the opposed pockets, and

each of the latter having an escape into the

succeeding course member. _

7. In.an impact-motor, the combination
with a wheel and a casing, of a plurality of
circular sets of peripheral pockets and a plu-

rality of opposed annular course members

provided with jets; sald course members be-
ing disposed alternately in ramifying series

with sald sets, so that the steam may jet

from the first course member into the first set

of pockets, and pass thence partly into one

course member and partly into another
course member, and may jet from the last-

mentioned course members into succeeding

* L]
rl . .
‘. 5.
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75
pockets, and so on throughout the series,

30

Qo

sets of pockets, each course member com- -

pletely closing the mouths of all of the op-
posed pockets, and each of the latter having

95

a lateral escape for the steam mto the suc-

ceeding course member. |
-~ 8. In an impact-motor, the combination

of two cylindrical sets of rings, one set sur-

rounding and fitting close to the other
throughout for preventing escape of steam,
and means for enabling relative rotation oi
said sets; some of said rings being formed
with pockets and others of said rings being
formed with annular courses provided with

jets, said rings forming a series in which the.

pocket-rings alternate with the course-rings,

10¢

[05

and the pockets in each ring having outlet-.

openings Into the succeeding course.

9. In an impact-motor, the combimation
of two cylindriform sets of rings, one set sur-
rounding the other and fitting closely there-
to, and means for enabling relative rotation
of said sets, some of said rings being formed
with pockets and others of said rings being

formed with annular courses provided with

jets, sald rings forming a ramified series in
which the pocket-rings alternate with the

course-rings, and the pockets in each having

outlet-openings into the succeeding course,

110

115

120

the first pocket-ring in the series having -con- -

having jets playing into two succeeding
pocket-rings. | ' |

10. In an impact-motor, the combination

with a wheel and a casing, of two sets of
rings, one set being upon the inner side of the
casing and surrounding the other set, which

‘nection with two course-rings, and the latter

125

is upon the outer side of the wheel, and -

means for enabling relative rotation of saild

130
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65 to so-as to be overlapped at each edge there- | of a casing, & shaft, a wheel rigidly affixed to

‘and the pockets in each: ring having outlet-

-rings and- course-rings, and. the course-rings

R
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wheel and casing; some of said rings- being |
formed with pockets and others of said: rings:
being formed with annular courses-provided |
with jets; said rings forming a.ramified. series
in which the pocket-rings alternate with:the:
course-rings;. and: the pockets-in each-having
outlet-openings into the succeeding course;
the first pocket-ring in the series having con-
nection with two course-rings, and the latter
having jets playing .into- two- succeeding.
pocket-rings, which in:turn are in'connection.
with two succeeding course-rings, the latter
having jets for playing into two succeeding
pocket-rings. - -
11. In an impact-motor, the combination
of-two- cylindrical sets of rings, one set sur-
rounding and fitting closely to the other for
preventing escape of steam, and means for
enabling relative rotation: of said sets; some
of said rings being formed with pockets and
others of said rings-being formed with-annu-
lar courses- provided with jets, said rings
forming an. operant series in: which: the
pocket-rings- alternate with: the course-rings;

openings into the succeeding. course, the
rings in each set. being contiguous, and each |
set being. capable of withdrawal as a whole |
from the other set. ,

12. In an:impact-motor, the combination
of two-sets of rings, the rings in each set be-
ing contiguous, and the rings in one set fit- I
ting steam-tight within the other set-through-
out, and being so-mounted that one set may I
be- separated from the other set as-an en-
tirety, each of said sets- comprising pocket-

in each set being opposite the poeket-rmgsin.
the other set, and having jetsfor playing into-
the latter, and being also in: connection with
the preceding pocket-ring;in-1ts own-set to re-
ceive and discharge therefrom. i
13. In an impact-motoer, the combination
with a wheel and a casing, of a set of rings
upon the wheel and: a: set of rings upon the
casing ; some of said rings-having courses and
jets, and others of said rings having pockets
each formed with an abrupt impact-face
which extends the entire width of the ring;
the pocket-rings being narrewer than: the

course-rings, and - being placed - opposite |

thereto so as to.-be overlapped at each edge
thereby; said pocket-rings and course-rings |
forming an operant series 1 which the
pocket-rings and course-rings alternate.

14. In an impact-motor, the combination:
with: a wheel and a- casing, of a: set of: rings.
upon the wheel and a set of rings upon: the
casing, some of said rings having courses-and
jets-and: others of said rings-having pockets |
each formed with an abrupt impact-face
which extends the entire width of the ring;
the pocket-rings being narrower than the !

843,073

course-rings and being placed opposite there-

by; said: pocket-rings and. course-rings form- -

ing an- operant series, in which. the pocket-
rings. and course-rings altérnate, and the
course_-rmis having inlets in their side walls
olpl)posme the pockets; so as to admit steam .
therefrom.. C - _

15. Ia an impact-motor, the combination
of a-casing, a shaft, a. wheel rigidly affixed to

.

the shaft, and means by which the wheel

may berevolved both by direct impingement

and. by the reaction. of an expansible propul-

sive agent thereupon; said means consisting
of an. outer set of rings and an inner set of
rings; each ring 1a-each set being in contact
with the next ring of the same set, and some
of sald rings being provided with pockets and
others wit%i jets opposite thereto; said rings
taken together forming an operant series or
t-I'&iI;‘::. ) ~ '

16: In an.impact-motor,. a. casing, a shaft,
a wheel rigidly aflixed to the shaft, and
means by which the wheel may be revolved
both. by direct impingement and. by reaction
of an expansible propulsive agent thereupon;
sald means-coasisting of: an.outerset of rings
and an- inner set of rings;.each ring in each
set being In:contact with the next ring of the
same set and diametrically: opposite to- the
ring with which 1t cooperates in-the other set,
and some of sald: rings: being provided with
pockets- and others with: jets. opposite there-

operant series-or train: . _.
17. In an:impact-motor, the combination.
of a: casing, a shaft, a. wheel:rigidly aflixed to

the. shaft, and. means- by which the wheel .

may be revolved both:by direct impingement
and by the reaction. of an:expansible propul-

| sive agent thereupon; said means: consisting

of an outer built-up-cylindriform set of rings
and: an. inner built-up: cylindriform set of
rings, the set on. the: wheel fitting steam-
tight within the set on the casing, some of

| said rings having jets for the discharge of the’

propulsive agent, and: others of said rings
having pockets for the reception of the im-
pact propulsive agent.
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to, said rings taken: together forming an

100,
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18. In an impact-motor, the combination -

of a casing, a shaff, a wheel rigidly athxed: to
the- shaft,- and means by which the wheel
mag be revolved:-both by direct impingement
and. by the reaction:of an expansible propul-
sive agent thereupon; said means consisting
of an- euter built-up-cylindriform set of rings:
and an inner built-up: eylindriform set of
rings, the set on:the wheel fitting steam-tight
within the set on. the casing; some of said
rings-having jets for the discharge of the pro-
pulsive agent, and.others.of said rings having
pockets for the reception of the impact of the
propulsive agent, and the rings having dis-
charge-ports alternating 1n operant- series
with. the rings having pockets.

19. Ifi an.impact-motor, the combination
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having pockets, and each ring
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'th‘e shaft and means by which the wheel may !

be revolved both by direct impingement and
by the reaction of an expansible propulsive
agent thereupon, said means consisting of
an outer built-up set of rings, and an
inner built-up set of rings; some-of said rings
having jets for the discharge of the propul-
sive agent, and others of said rings having
pockets for the reception of the impact
of the propulsive agent, the rings having
discharge-ports alterndting in operant series

with the rings having pockets, and each ring | ‘
cylindriform set of rings of equal diameter,

in each set being in contact with the next
ring in the same set. R
20. In an impact-motor, the combination
of a casing, a shaft, a wheel rigidly affixed to
the shaft, and means by which the wheel

may be revolved both by direct impingement |

and by the reaction of an expansible propul-

sive agent thereupon;

built-up set of rings; some of said rings hav-
ing jets for the discharge of the ‘propulsive

agent and others of said rings having pockets

for the Teception of the impact of the propul-

sive agent, the rings having discharge-ports "‘

alteraating in operant series with the rings
in each set be-
ing in contact with the next ring in the same
set; and diametrically opposite to the ring

- with. which it coacts in the other set.

53

21. In an impact-motor, the combination
of a casing, a shaft, a wheel rigidly aflixed to

the shaft, and means by which the wheel

may be rotated both by dire¢t impingement
and reaction of an expansible propulsive
agent thereupon; said means consisting of an
outer and inner set of rings, some of which
have full-width pockets and others of which
have jets, each ring in each set being in con-
tact with the next ring of the same set, and
diametrically opposite to the ring with which
it coacts in the other set, theringswhichhave
jets being of greater width than rings which
have pockets. |

22. In an impact-motor, the combination
of a casing, a shaft, a wheel rigicly affixed to
+he shaft, and means by which the wheel may

‘be rotated both by direct impingement and
reaction of an expansible propulsive agent

thereupon; said means consisting of an outer
and inner set of rings, some of which have
full-wiith pockets and others of which have
jets; each ring in each set being in contact
with the next ring of the same set and cl1a-
metrically opposite to the ring with which
it coacts in-the other set, therings which have
jets being of greater wiith than the rings

~ which have pockets, and the rings which

6c

have pockets being contiguous to the rings

~ which have jets, so that the latter rings close

65 the shaft, and means

the pockets.

23. In an impact-motor, the combination

of a casing, a shaft, a wheel rig1- "ly aflixed to

| sive agent thereupon;

sald means consisting |
of an outer built-up set of rings aiid an inier ;

by which the wheel | operating w1
Y
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may be rotated both by the direct impinge-
ment and reaction of an expansible propul-
said means consisting
of an outer and an inner set of rings, each ring
being in contact with the next ring of the
same set, some of saii rings having jets and
others having full-width pockets which are
closed by the sides of the adjacent rings, said
adjacent rings having jets, and courses be-
tween the pockets an: the jets.
24. In an impact-motor, a steam-supply
chamber connected with a built-up rigid

each of which is in close contact with the
next, some of sail rings baving pockets, an«|
others thereof having jets, and all of said
rings being mounted for rotation.

95. In an impact-motor, the combination
with a set of pockets and a member opposed
thereto having a set of jets, said opposed
member completely closing the mouths of
saill pockets, of a member having a second
set of jets, a second set of pockets, the mouths
of all of which are closed by one of the mem-
bers, and means for conaucting the steam
from said first set of pockets to said second
set of jets; said conducting means inclucing

outlets located in said pockets and the aggre-

gate capacity of said outlets being materially

ereater than the aggregate capacity of said

second set of jets. : - -
26. In an impact-motor, the combination

70

15

30

90

95

of two members, whereof one fits steam-

tight within the other, the outermember be-
ing so formed uponone of itsfaces, and the In-
ner member being so formed upon one of 1ts
faces as to permit the member to have rela-
tive rotation with the other member said
members having in their faces the following
cobperative elements, namely, a central set

of .pockets, jets for discharging mto said-

pockets, a course upon each sice of sald set
of pockets, the latter being in communica-
tion-with both courses, jets in sald courses,
pockets arranged in two circular sets in posi-
tion to coact with the-last-mentioned jets,
courses also in communication with the last-
mentioned two sets of pockets, jéts in the
last - mentioned courses, and pockets ar-
ranged in two more circular sets in position
to beplayed upon by the last-mentioned Jets.

27. In an impact-motor, the combination
of two sets of rings, one set so codperating

with the other as to prevent the escape of

steam, and means for enabling relative ro-
tation of said sets, some of said rings being
formed with pockets and others of sa1 rings
being formed with courses proviced with jets,
said rings forming a series in which the

pocket-Tings alternate with the rings, and the

pockets in each ring having outlet-openings
into the succeeding course.

28. In an impact-motor, the combination
of a plurality of sets of rings, one set S0 co-
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thereto, and means for enabling relative rota- |
tion of said sets, some of said rings being

formed with pockets and others of said rings

~ being formed with annular courses provice.d

~ the first pocket-ring in the series having con- |
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with jets, said rings forming a ramified series
in which the pocket-rings alternate with the

course-rings, and the pockets in each having |

outlet-openings into the succeesing course,

nection with two course-rings and the latter
having jets playing mto two succeecIng
pocket-rings.

29. In an impact-metor, the combination
of two sets of rings, one set so related to the
other as to prevent escape of steam, and
means for enabling relative rotation of sait
sets, some of said rings being formed with
pockets and others of said rings being
formed with annular courses provided with
jets, said rings forming an operant series 1N
which the pocket-rings alternate with the
course-rings, and the pockets in each Ting
having outlet-openings into the succeeaing
course, the rings in each set being contiguous
ani each set being capable of withcrawal as
a whole from the other set. .

30. In an impact-motor, a ring having a
series of pockets formed thereon, in combi-
nation with an attached adjoining ring clos-
ing said pockets but having outlets therefor,
and also having jets in communication with
said outlets, and a ring having pockets oppo-
site said jets. | .

31. In an impact-motor, a ring having a
series of pockets formed thereon, each

pocket being formed with a face which ex-

tends across the width of the ring, in combi-
nation with an attached adjoining ring clos-
ing said pockets but having outlets therefor,
and also having jets in communication with
said outlets, and a ring having pockets oppo-

site said Jets.

32. In an impact-motor, the combiation
with a ring, being formed with a series ot
pockets, each pocket comprising an impact-
face, of a ring secured at each side of said

pocket-ring, to close the sides’of the pockets, |.

said side rings being formed with courses
which are in communication with said pock-

ets, jets for said course-rings, and pocket-

rings opposite said jets.

60

- 65 of rings, each of which is in close contact |

33. In an 1mpact-motor, the combination
with a ring, being formed with a series of

pockets, each pocket comprising an impact- |

face, of rings secured at each side of said
pocket-ring to close the sides of the pocket,
at least one of said side rings having an an-
nular course, and its walls being -perforated
opposite said pockets to receive the dis-
charge therefrom, jets also formed in said
course-ring, and a pocket-ring opposite sald
jets. _

34. In an impact-motor, a steam-supply
member connected with a built-up rigid set

-":’? . . .‘EE'"
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with the next, some of said rings having
pockets and others thereof having jets, and
all of said rings being mounted for rotation.

35. In an impact-motor, the combination
with a jet, of a circular set of pockets oppo-
site thereto, two circular courses into both
of which said pockets discharge, jets for each
of said courses, a circular set of pockets op-

posite the jets in one of said courses, and a
circular set of pockets opposite the jets in the

other of said courses, two courses in commau-
nication with said second and third sets of
pockets respectively, fourth and fitth sets of
pockets, and jets provided in the last-men-
tioned two courses in position to play upon
the said fourth and fifth sets of pockets, said
courses, jets and pockets being formed In
two cylindriform members fitting steam-
tight one within the other, and one thereof
being mounted for rotation. |

36. In an impact-motor, the combination
with a jet of a circular set of pockets oppo-
site thereto, an annular course at each side
of said set of pockets and in communication
therewith,sa set of jets in each of sald com-
partments and a set of pockets opposite each
of said sets of jets, said courses, jets and
pockets being formed in two cylindriform
members fitting steam-ticht one within the
other, and one thereof being mounted for ro-
tation. *

37. In an impact-motor, the combination
with a jet, of a circular set of pockets oppo-
site thereto, an annular course at each side
of said set of pockets and in communication
therewith, a set of jets in each of said com-
partments, a set of pockets opposite each of
said sets of jets, annular courses at the outer
sides of said second and third sets of pockets
and each provided with a set of jets,-and a
set of pockets opposite each of the last-men-

tioned sets of jets, said courses, jets and

pockets being formed in two’ cylindriform
members fitting steam-tight one within the
other, and one thereof being mounted for ro-
tation. -

38. In an impact-motor, the combination

of two codperating members, whereol one
consists of a set of pockets and the other con-

sists of a set of jets, and the following parts
at each side of said members, namely, & cir-

cular course in communication with sald
pockets, jets in said circular course, and a

circular set of pockets opposite the last-men-

tioned jets, said courses, jets and pockets
being formed in two cylindriform members
fitting steam-tight one within the other, and
one thereof-being mounted for rotation.

39. In an impact-motor, the combination
of two cooperating members, whereof one
consists of a set of pockets and the other
consists of a set of jets, and the following
parts at each side of said members, namely,
o circular course in communication with

said pockets, jets in said circular course, a 130
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circular set of pockets opposite said jets, a | course-rings, and connections being

circular course in communication with the
last-mentioned pockets, jets in the last-men-
tioned course, and a circular set of pockets
oppostte the last-mentioned jets, said courses,
Jets and pockets being formed ‘in two cylin-
driform members fitting steam-tizht one
within the other, and one thereof being
mounted for rotation.

~ 40. In an impact-motor, the combination
of two members, whereof one fits steam-
tight within the other, the outer member be-
Ing so cylindrical upon its inner face and the
inner member being so cylindrical upon its
outer face as to permit one member to be
slipped endwise over the other and to enable
relative rotation of the members: said mem-
bers having in their c¢ylindrical faces the fol-
lowing codperative elements, namely, a cen-
tral set of pockets, jets for discharging into

sald pockets, a course upon each side of said

set of pockets, the latter being in communi-
cation with both courses, jets in said courses
and pockets arranged in two circular sets in

position to be played upon by the last-men-
tioned jets. *

41. In an impact-motor, thecombination
of two members, whereof one fits steam-

~ tignt within the other, the outer member be-

30

33

40

45
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ing so cylindrical upon its inner face and the
inner member being so cylindrical upon its
outer face as to permit one member to be
slilpped endwise over the other and to enable
relative rotation of the members, said mem-
bers having in their cylindrical faces the fol-
lowing codperative elements, namely, a cen-
tral set of pockets, jets for discharging into
said pockets, a course upon each side of said
set of pockets, the latter being in communi-
catlon with both courses, jets in said courses,
pockets arranged in two circular sets in posi-
tion to coact with the last-mentioned jets,
courses also 1n communication with the last-
mentioned two sets of pockets, jets in the
last~mentioned courses, and pockets arranged
In two more circular sets in position to be
played upon by the last-mentioned jets.
42, In an impact-motor, the combination
with a plurality of pocket-rings, of a plural-
1ty of course-rings opposite thereto and hav-
Ing jets, said pocket-rings and course-Tings
taken together forming an operant series in
which the pocket-rings alternate with the
course-rings, and connections being provided
between the pockets in each ring and the
course 1n the succeeding ring in the series,
sald pocket and course rings forming two
cylindriform sets, whereof one fits steam-
tight within the other. '
43. In an impact-inotor, the combination

- With a plurality of pocket-rings, of a plural-

Ity of course-rings opposite thereto and hav-

Ing Jets; said pocket-rings and course-rings
taken together forming an operant series 1n

5 Which - the pocket-rings alternate with the

"‘p-*. . ; - ‘;:u'."

.

pro-
vided between the pockets in each ring and
the course in the succeeding ring in the se-
ries, sald rings being mounted in two sets,
whereof one surrounds the other, and fits
steam-tight thereto throughout. |

44. In an impact-motor, the combination
with a plurality of pocket-rings, of a plural-
1ty of course-rings opposite thereto, and hav-
ing jets; said pocket-rings and course-rings
taken together forming an operant series in
which the pocket-rings alternate with the
course-rings, and connections being pro-
vided between the pockets in each ring and
the course in the succeeding ring in the se-
ries, sald rings being mounted in two sets,
whereof one surrounds the other, the rings in
each set being flush one with another, and
each set forming a cylinder which may be
withdrawn bodily from the other set, and
sald sets fitting steam-tight throughout. .

45. In an impact-motor, the combination
with a plurality of pocket-rings, of a plural-
1ty of course-rings opposite thereto, and hav-
ing jets, said pocket-rings and COUurse-rings
taken together forming an operant series in
which the pocket-rings alternate with the
course-rings, and connections being pro-
vided between the pockets in each ring and
the course in the succeeding ring in the se-
ries, said rings being mounted in two sets,

~whereof one surrounds and fits steam-tight

throughout to the other, a wheel upon the
outer periphery whereof one of said sets is
secured, and a casing upon the inner periph-
ery whereof the other of said sets is secured.

46. In an impact-motor, a ring having a
series of pocketsformed therein, each pocket
occupying the entire width of the ring, in
combination with an attached adjoining ring
closing said pockets but having outlets there-
for, and also having jets in communication

7C

75

30

Qo

95

100

1C§

with said outlets, and a ring having pockets

opposite said jets. |

47. In an impact-motor, a ring having a
series of pockets formed therein, eachpocket
being formed with an abrupt impact-face
which extends across the entire width of the
ring, in combination with an attached ad-
joining ring closing said pockets but having
outlets therefor, and also having jets in com-
munication with said outlets, and a ring hav-
Ing pockets opposite said jets.

48. In an 1mpact-motor, the combination
of a jet, a ring, a set of pockets in said ring
opposite said jet, a second ring, a set of jets

1n said second ring, communications in said

second ring between said set of pockets and
sald set of jets, a third ring, and pockets in
sald third ring opposite said set of jets, all of
sald rings being in steam - tight contact
throughout. -

49. An impact-motor comprising a casing,
a shaft, a wheel rigid with the shaft, and
means for rotating said wheel both by direct

115

120

[30
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impingement and reaction of charges of an )
expansible propulsive agent thereupon, said
means being constituted of two sets of rings,
the rings in one set belng in close contact
5 each to the next, and all rigidly attached to
the casing, and the other rings being in close
contact each to the next, and all attached to

the wheel, and the rings o} each set alternat-
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ond set of pockets, the mouths of all of which 5¢
are closed by tte last-mentioned member,

-nd means for conducting te fluid from the
first set of pockets to te second set of jets,
said means including outlets formed in said

pockets. 70

54 In an impact-motor tie combination

with a set, of pockets, and a member opposed

ing in their adaptability to discharge and to | thereto iaving jets, said opposed member

o Teceive the impingement of the propulsive | closing tte moutis O
ber Faving a second jeb and second set of 78

agent.

50. An impact-motor comprising a casing, | p
by tie last-mentioned member and means

for conducting a fluid from tie first set of
pockets to tre second set of jets.

o shaft, a wheel rigid with the shaft, and
means for rotating said wheel both by direct

expansible propulsive agent thereupon; sald

means belng constitu
one of which is attached to the casing and the

other of which is attached to the-wheel, some | face wiicn extends entirely acros
of a ring secured at each side of said pocket-

ring to close tre sides of t'e pockets, said 35
side rings being formed with courses Wi lch
are in communication with said pockets, jets

,o of said rings having rull-width pockets,which
are closed by the adjacent rings, the latter
having jets for the discharge of the propul-
sive agent. .

51. An impact-motor comprising a casing,

neans for rotating said wheel both by direct
impingement and reaction of charges of an
expansible propulsive agent thereupon; sald
means being constituted of two sets of rings,
30 one of which is attached to the casing and the
other of which is attached to the wheel, some
of said rings having full-width pockets,which
are closed by the adjacent rings, the latter
having jets for the discharge of the propul-
35 sive agent, and having in their side walls ad-

jacent to the pockets, ports through which
the propulsive agent is received from the
pockets.
52. An impact-motor comprising a casing,

10 a shaft, a wheel rigid with the shaft, and
eans for rotating said wheel both by direct

impingement and reaction of charges of an
expansible propulsive acent thereupon; said
means being constituted of two sets of rings,

42 one of whichis attached to the casing and the
other of which is attached to the wheel, some

of said rings having full-width pockets, which
are closed by the adjacent rings, the latter
having jets for the discharge of the propul-

o sive agent, and having in their side walls ad-
jacent to the pockets, ports through which
~the propulsive agent 1s received from the
pockets, the rings having jets being of greater
width than the rings having pockets, and so

¢ arranged that these jet-rings o one set over-
lap the pocket-rings of the other set to such

n extent and so closely that they constitute
harriers to the leakage of the propulsive

agent.
6o 53. In an impact-motor the combination

with a circular set of pockets, and a member
opposed thereto having jets, said opposed

f said pockets, of a niem-

ockets, ti.e mouts of all of wiich are closed

55. In an impact-motor, tre combination 8o

X | . . - : . | .
tod of two sets of rings, | with aTing Laving a series of pockets trerein,
each pocket comprising an abrupt 1mpact-

s the 1Ing,

otor ¢C for sajd course-rings, and pocket-rings oppo-
o shaft, a wheel rigid with the shaft, and | site said jets.

56. In an impact-motor, t:e combination 9o
with a ring, baving a serles of pockets formed

tterein, each pocket comprising an abrupt

impact-face wilch extends entirely across the
ring, of rings secured at each side of said
pocket-Ting t0 close tre sides of the pockets; 95
ot least one of the said rings baving an annu-

lar course, and its walls being perforated op-
posite said pockets to receive tke discrarge
terefrom; jets also formed in sald course-
ring, and a pocket-ring opposite said Jets. 16O
57. In an imipact-motor & combination of
two sets of members each set being contigu-

ous and tke members in one set fitting steam-

tight in the other set and being so mounted

ihat one set may be separated from the other 10y
<ot each of said sets comprising pocket mem-
hers and course members and the course
nembers in each set being opposite to the
pocket members in t¥e otier set and Javing
jets for playing mnto tt e latter and being also rio
'n connection with tie preceding pocket
nember in its own set to receive the dis-
charge ti erefrom. . '

3. In an impact-motor, the combination
of a wteel and a casing fitted tbereto so as to 115
prevent escape of steam longitudinally be-
tween said members, .one of said menibers
Laving sets of peripteral pockets and also
I aving a course between said sets, said course
being 1n communication with tre first set oI t20
pockets, and being also provided with a se-

and also Faving a.set of pockets opposite tre
jets in the wheel, said casing-courses being 125
also provided with jets, and all t-e courses
alternating in series with t1'e sets of pockets,

member closing the moutks of said pockets,

l

of & member having a second jet, and a sec- | so that the steam may jet from the first

.
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course, and may then jet through the second
set of pockets to the third course, and may
then jet into the third set of pockets.

59. In an impact-motor, the combination
with a wheel and a casing, of a plurality of
peripheral pockets and a plurality of case
members provided with jets opposed to said
pockets, sald members being disposed alter-
nately in series with said sets of pockets, so
that the steam may jet from the first course
into the first set of pockets, and pass thence
into the second course, thence jet into the

- second set of pockets, and so on through the

serles, each course member completely clos-
ing the mouths of all of the opposed pockets,
and each of the latter having an escape for

the steam into the succeeding course mem- |

ber.

60. In an impact-motor, the combination

2o of two members one surrounding and fitting

L
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closely to the other for preventing the escape
of a fluid and means for enabling relative ro-
tation of sald sets, some of said members be-
ing formed with pockets and others of said
members being formed with annular courses
provided with jets, said members forming an
operant series in which the pocket members
alternate witn the course members and pock-
ets in each member having outlet-openings in
the succeeding course, tke members in each
set being contiguous and each set being ca-
pable of withdrawal as a whole from the
other set.

Signed at Nos. 9-15 Murray street, New

1902.

- CHESTER COMSTOCK.
Witnesses: '
FrED. J. DoLE,

E. EvErert ELLIS.

25
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York, N. Y., this 20th day of November, 3z
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