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To aZZ w}’wm it may concerﬂ,

IO

Be it known that I, JuLius L. HORN’IG of

the city of St. Louis, 'State of Missouri, have

invented certain new and useful Improve-

‘ments in Impact and Reaction Motors, of
which the following is a full, clear, and exact

description, reference being had tothe aceom-
panying drawings, formmﬂ‘ a part hereof. .
This invention relates teimpect_ and re-
action motors; and it consists of the novel
construction, eombmatlen and arrangement
of parts helemaftel shown descubed and

~claimed.

tained through the injection-pipes to the im-

20

- 35

The object of this mventlon is to p10V1de

‘an improved impact and reaction motor in

which a constant and uniform flow is main-

pact-wheel, upt)n which the flow impinges

with equal force on 0ppos1te sides in order to

produce a balance. -

Another object is to almnﬂe a series of
pockets in the casing at each side of the i im-
pact-wheel to receive and discharge the elas-
tic fluid and to utilize its expansive force by
causing it to react upon the Impaet -wheel i in
the next bucket. |

Other objects and adventeﬂes will appear'

from the followmg detailed descrlptlon

- Figure 1 is a side elevation of my 1mproved-'
impact and reaction motor.

Fig. 2 is a plan
view. Fig.d18a vertical seetlonal view show-

ing the manner in which the impact-wheel is |

mounted within the casing. Kig. 41s a side

elevation of the impact-wheel, showing the

position of its bridges 1"elative to the differ-
ent injection-pipes.
the periphery of a portion of the impact-

- wheel and the position of the buckets formed

g0

therein relative to the pockets formed at each
side. TFigs. 6 and 7 are diagrammatic Views
showing the impact-wheel in different posi-
tions relative to the casing in which the pock-

“etsare formed. Figs. 8and 9 areviews show-

ing the arrangement of the pockets in the
casing at the sides of the impact-wheel.

The impact-wheel is formed with a series
of buckets and revolves in a cylindrical in-

- closure in which lead a number of injection-

50

pipes. approximately
riphery of the wheel.

tangential to the pe-
In the drawings I have

shown four passages, butany other even num-
bel may be used, proxrlded they are spaced at

Fig. 5 is a view showing.

- .

[

stant and uniform flow upon the wheel.

equal distances flom each other to ploduee :

abalance. The bucketsare preferably curved
or V-shaped, and the bridges intervening be-
tween them are rigid ‘mth the body of thé -

55

wheel and are so auanﬂ'ed as to give full -

opening to only one half of the mJectmn pas-
sages at any one time; but as the wheel moves

and eloses any of the passages the others are

correspondingly opened,therebygiving a con-

provide for the expansive action of the elas-
tic fluid, I provide a series of pockets in the
side of the inclosure to receive and dischar ge
elastic fluid, from which a portion is retamed
to react upon the next bucket. Asthe elastic

fluid discharges from the buckets in the wheel

it meets the stationary sides of the pockets

in the casing, from which a portion reacts,

as stated, the remainder being discharged

| through proportionate discharge - passages
into the reception-chambers, from Wthh open-.
ings lead to a general dISCh&I ge-pipe.

Refellmn' more pmtwulally to the draw-

ings, 1 denotes the castings forming the side
of the inclosure in the 1mpaet -wheel.

60
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2 indicates a casting carried between the

caetmﬂs 1 and which surmunds the impact-

‘wheel and through which lead injection-pipes

for conveying elastlc fluid to the impact-
| wheel.
| belt-passage 3, leading entirely around the
impact-wheel, and from the said passage 3
the elastic fluid is forced through openings
‘into the buckets formed in the wheel.

"The eaetmg 2 1is provided with a

4 indicates the impact-wheel, which is car-
r1ed within the inclosure formed by the cast-

ings 1 and 2 and whiech is rigid upon the shaft

5. 'The said wheel 4 is provided with a series

of curved or V-shaped pockets 6, between
‘which are the bridges 7, rigid with the body
i of the wheel.
‘through injection - passages impinges upon -

The elastlc fluid being forced

the concave surfaces of the bridges with the
‘buckets, thereby rotating the wheel and the

‘shaft upon which 1t 1s mounted. As shown

in Fig. 4, one half of the injection-passages

8;)_

95

.are closed by means of the br idges 7, while

the other half open into the buckets 6. Other
positions of the bridges on the impact-wheel

relative to the 1n;|ect10n passages are shown

m the diagrammatic views in Ifigs. 6 and 7.

10D

1 f01m a plmahty of pockets in the casting '
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1 adjacent to the impact-wheel, the funection | tion-passages and the outlets are correspond-
of which is to receive and discharge the elas- | ingly and intermittently opened and closed
tic fluid and cause a portion of it to react | and a constant and uniform flow of elastic 70
upon the impact-wheel in the next following | fluid is always maintained upon the impact-
5 bucket. The number of these pockets is | wheel and that a constant and steady balance
greater than the number of buckets formed | is maintained at all times. The elastic fluid
in the impact-wheel, by which arrangement | having been received within the pockets
~certain of the pockets will be closed by the | 8, 11, and 13 and having reacted in the man- 73
~bridges 7, while the others are open, regis- | ner described passes from the said pockets
1o tering with the buckets 6. Those pockets, | through their respective openings into the
- which are open, register with the buckets | reception-chambers 15, formed in the cast-
which receive the elastic fluid from the in- | ings 1 at each side of the impact-wheel. Suit-
Jection-passages. In the form shown I have | able outlet-passages 16 lead from the respee- 8o
provided ten of the buckets 6, separated by | tive chambers 15 to receive the elastic fluid
15 an equal number of bridges 7. The pockets | and thence to the general outlet-pipe 17,
formed in the casting 1 are twelve in number | where it is discharged in the usual manner.
and are arranged in different series, there | The operation of my improved impact and
being three in each series. This number | reaction motor may be understood from the 8s
may be varied, as may the number of buck- | above deseription, and it should be noted
20 ots formed in the impact-wheel, and I do not | that it differs from the turbine wheels and
destre to limit myself to any specific number. | from. the ordinary impulse-wheel by the fact
T'he first pocket of the series I designate by | that the injection-passages are intermittently
the numeral 8, and leading from said pockets | opened and closed, those on diametrically go
Barethe smalloutlet-passages 9. The injec- | opposite sides of the impact - wheel being
25 tion-passages 10 admit the flow of elastic fluid | mated to be opened and closed: simultane-
ontothe impact-wheel approximatelyin aline- | ously. It further appearsthat when the elas-
ment with the pockets 8, into which a portion | ticfluid isadmitted through an Injection-pas-
ot the elastic fluid passes, and striking against | sage there is no reaction from the pockets 8 g5
the solid wall of the said pockets 8 it reacts | corresponding thereto, and the reaction only
30 upon the wheel, since it cannot pass through | takes place when the bridge 7, closing the
theoutlet 9 asrapidlyasitisadmitted through | injection-passage, moves away therefrom to
the injection-passages10. Partof the elastic | admit the elastic fluid when it impinges
fluid within the pockets 8 is carried forwardly | against the concave side of the bridge and is 100
~ as the wheel is turned, and that part of the | deflected into the pockets 8 at either side,
35 elastic fluid which has been previously re- | from which it reacts in the manner described,
ceived and retained within the second pocket | a -part passing out through the openings 9
11 of the series reacts in like manner against | and a part being carried onto the next ad-
the bridges 7. Outlets 12 lead from the | jacent pockets 11, where the operation is sub- 105
- pockets 11, which outlets are slightly larger | stantially repeated and the portion of the
40 than are the outlets 9. The operation is re- | elastic fluid remalning in the pocket is car-
peated in thie third pocket 13 of the series, | ried to the next adjacent pockets 13 to op-
which are likewise provided with outlets | erate again in the manner described.  From
14, through which the remaining portion of | this 1t .appears that I have produced an im- 110
the elastic fluid may pass outwardly into the | proved motor in the nature of an impact and
45 reception-chambers, there to be discharged | reaction motor and which is substantially
through the outlet-pipe. I have shown and | different from the turbine and from the im-
described three pockets for each series; but | pulse-wheel. It further differs from the tur-
1t 1s manifest that the number may be in- | binein the fact that bridges instead of vanes 113
creased or diminished, the same prineiple | intervene between the buckets of the wheel
50 being involved in either case. From this | and that stationary poekets admit reaction
- 1t appears that the injection-passages 10 are | by only partial discharge of the elastic flnid
infermittently opened and closed by the oper- | and that by the outfiow through the outlets
ation of the impact-wheel, as are also the | the full advantages of the well-known Hero 120
‘pockets which I have just deseribed. Fur- { engine are also provided. '
55 thermore, it appears that when an injection- | I claim—-~ | | _ , | .
passage is closed the pockets 8, correspond-| 1. A motor, consisting of an impact-wheel
Ing thereto, are also closed, which feature is | within a suitable inclosure and having a num-
~clearly illustrated in Fig. 6. - - | ber of curved or V-shaped buckets formed in 12 5
~_ Asthe impact-wheel rotates and moves its | its periphery and bridges between them, an
6o bridges 7 from the injection - passages the injection-passage, and a plurality of reaction-
pockets 8, which were closed simultaneously | pockets at the side of the said impact-wheel
with the injection-passage, are also opened ‘there being a greater number of the pockets
- with equal rapidity to permit the elastic fluid | than there are buckets-in the wheel. 130
- toreactupon the bridges, as above described. | 2. A motor, consisting of an impact-wheel
65 Thus it appears that my improved impact | within a suitable inclogure and having a num-
and reaction motor is different from the. ordi- ' berof curved or V-shaped buckets and bridges.

nary turbine for the reason that the injec- | intervening between them , & number of in-




B | 30
- I'fome against the other bridges,
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Jecmon passaﬂ'es a,nd a plulahby of reaction-
pockets formed at each side of the said im-
pact-wheel there being more of the reaction-
pockets tha,n there are buckets in the 1mpact-‘
‘wheel. - |

3. In g motor,an 1mpa,ct wheel havmrr 2)
numberof buekets and bridges between them '.

a series of pairs of 1n;ject10n passages a,da,pted

- to be intermittently opened and closed by the

said bridges, and so arranged that an equiva-
lent of one-half of the full capacity of all the

passages will be admitted at all times to pre-

serve complete uniformity and a series of op-

- posite pockets at the mdes of the 1mpa,ct-

wheel. S T

4, Ina motor, an 1lnpact wheel ha,vmﬂ* a se-j

riesof bucketsandintervening bridges, means

for admitting a steady flow “of elastic fluid

- into sald Duekets, and a seriés of pockets pro-

20

~ intosaid buckets, and a series of pockets pro-

~ vided with different-sized outlets at each side
of said wheel, adapted to receive and retain
a part of the elastlc fluid to utlllze 1ts reactwe..

| passagefmmed therein, an 1mpact-wheel hav- |
ing anumber of V-shaped bucketsand bridges-
between them, within said casing, suitable |
~ injection-passages leading from the annulm

- passage to the face of the wheel to admit a |
. steady ﬂow of elastle ﬂmd a,nd a serles of L

3

vided with different-sized outlets at the side
of said wheel, adapted to receive and retain
a part of the elastic fluid to HtllIZB 1ts 1eactwe - .

e \ ing casing h&vmﬂ‘ a series of pairs of reaction -
j 'a,nd dlseharge pockets animpact-wheel within
the said casing, and having a smaller number -
‘of buckets formed therein than there are pock-
‘ets, a passage around the wheel, in the casing
~means for discharging the elastlc fluid 011130-.
the wheel, from whlch it is discharged later- -
~ally into the pockets, reception-chambers for
.| receiving the elastic fluid, and means fordis- . ..
'-eharﬂ*mw it through a common outlet.

f01ce against the other bridges. -

D In 2 motor, an impact- wheel h&wnﬂ' a be-—:ﬁ
riesof buckets and intervening bridges,means

for admitting a steady flow of ela,stle fluid

6. In a motor, a casing having an- annulai

.111 presence of two witnesses.

b
...g""l

] dlﬁerent sized pockets at the S1de of said

wheel toreceive and retain a part of the elas-

tic fluid to utilize its expanswe force aﬂ'a,mst _.
the bridges. |

3

40

7. A motor cons1st1n0* of a smtable casmﬂ*- _'
f01 ming an inclosure and having a selles of o

opposwe reaction-pockets mranﬂ'ed in pairs

45
therein, an impact-wheel hav’mg a numberof
V-shaped buckets communicating with said

pockets, contained in said mclosure, means

for conveying elastic fluid into said buck-

‘ets, separate reception-chambers, and means
for disecharging the elastic ﬂmd therefram_": |
ithroufrh a common outlet. =

-8 In a motor, an 1mpact-wlieel means f01

fconveymg the elastlc fluid thereto, a series
{ of pairs of reaetlon-poekets having different--
sized outlets for receiving and discharging
the elastlc fluid, a reception- -chamber at each-{* o

side for receiving the discharge, and means

for conveying it t0 & common discharge-pipe. =
66

‘9. In a motor, the combination of an inclos-

In tesmmony whereof Ia

"~ JULIUS L HORNIG.

\vVltnéSSés o
| EDWARD E. TONGAN
JOHN O HIGDON |

fix my q1gnatme_-_- '_ o
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