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7o alt whom it may concern : :

Be it known that I, Lyman E. Wagrex,
o citizen of the Unjited States, residing at
New York, in the county of New York and
State of New-York, have invented certain
new. and -useful Improvements in Appara-
tus for Generating and Transmitting Power,
of which the following is a full, clear, and
exdact description, such as will enable others

skilled. in the art to which it apperteins to
-make and use the same. ' :

This invention relates to a fluid operated
power unit and with respect to its more
specific features, to a machine assemblage
of the type described, comprising a rotary
reaction engine. A »

One of the objects of ‘the invention is to
provide a device of the elass described which
will bé: compact and ‘may ‘be mounted in a
small space. ' . '

- Another object is to provide a device of
the kind described whose moving parts shall
e Substantially balanced.

+ Another object of the invention is to pro-

25
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vide a practical and efficient device of the
class described which shall have a maximum
efficiency and ease of operation. :

Another object is to provide a’ device of
the class described which shall be simple and
cheap in construction and inexpensive to
operate. ‘ :

Another object is to provide a practical
and_efficient engine -whose parts may be

.readily assembled and disassembled.

Other objects will be in part obvious and
in part hereinafter pointed out. o

The invention accordingly consists in the
features of construction, combinations of
elements and arrangement of parts which
will be exemplified in the construction here-
after set forth, and the scope of the appli-
cation of which will be indicated in the fol-
lowing claims. .

In the drawing wherein is shown one of

the various possible embodiments of the in-

vention, Figure 1 shows a plan view thereof,
certain parts being omitted for the sake of
clearness; Fig. 2 represents a cross section
on the line w—w of Iig. 1 showing a portion
of the casing broken away and revealing the

* buckets therein; Fig. 8 is & cross section on

1]

‘the line a—a of Tig. 1, omitting certain

parts for the sake of clencness; Fig. 4 is a
diagrammatic end elévation of the machine
showing the relation of the various parts.
Fig. 6 is a detailed longitudinal cross sec-

" hereinafter.

tional view of the engine; Fig. 6 is a dé-

tailed view of the engine viewed from the
right of Fig. 5; Fig. 7 is a cross section on
the line y—y of Fig. 5, with certain patts
removed; IFig. 8 is a detailed view of the
removable plug; Fig. 9 is a cross section on
the line z—2z of Fig. 5, with-certain parts
removed ; and Fig. 10 is a detailed view aof
one of the conduits or arms; Fig. 11 is a see-
tional detail of a portion of the device show-
ing the relative arrangement of the steain
supplying nozzle and the engine nozzle.

Similar reference numerals indicate simi-
lar parts throughout the various views of
the drawings.

Referring now more specifically to the
drawings, we find in Figs. 1 to 4, a gener-
ally oblong rectangular frame-work 1, pro-
vided with side walls 2 and 3, end walls 4
and 5, and a tep 6. Supported at either
end thereof in bearings in the side walls 2
and 3 are transverse shafts 7 and 8. The

transverse shafts are substautially parallel

to one another. The rectangular cover not
only serves to provide rigidity to the frame-

- work but also serves to prevent the drop-

ping of articles into the gear mechanism
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and ports from above and also keeps out the -

‘dust. The shafts 7 and 8 support two sets

of reaction engines. The shaft 7 supports
at either end thereof at a point outside the
walls of the frame-work 1. reaction en-
gines 9 and 10. The shaft § supports at
either end thereof at a point beyond the

85"

90

wall of the frame-work, reaction engines 44 -

and 12. FEach of the reaction engines is
provided with a plurality of conduits or
arms, which will be described more fully
The shaft 8 is sherter than
the shaft 7 in the embodiment shown,

whereby the conduits or arms of engine 11

mounted on the end of shaft 8 will clear

on the end of shaft 7. The same. provision

15 made in connection with engines 12 and-

10. The engines 9 and 10 are provided with
an exhaust casing 13, and engines 11 and
12 with exhaust casing 14, and it will be
noted that the casing 14 about the engine
11 lies between the casing 13 about engine
9 and the adjacent side of the frame-work
1. The same may be said respectively of
the casings about engines 12 and 10. ~Aec-
cording to the construction outlined, it will
be noted that the supporting frame-work 1
is interposed between the engines and not

96.

- the conduits or arms of engine 9 mounted .
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~only supports the shafis 7 and 8 and engines

" thereon, but also suspends the casings sur-

et
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roundlngr them, as more clearly shown . in
Fig. 3. Upon each of the shafts 7 and 8,

and intermediate the engines mounted on

either end thereot, is a worm wheel 15 which
is adapted to rotate with the shaft and to
coact with a worm gear 16 below the shaft to
transmit power from the engines. The
worin gears are mounted on the main shaft
17 which passes through éach of the gears
and which 1s supporteJ in bearings 18 and
19 which are situated on ends 4 and 5, re-
spectively, of the supporting frame- WOI'k 1.

At one end of the shaft, pulleys 20 may"

be conveniently arranved for transmission
of power. It is to be ‘hoted that any other
power: transmission means might be used

in this connection. At the end of the shaft
opposite the pulleys is arranged a pump 2 21

which is adapted to be. operated from the
main shaft by means of an eccentric strap
92 which passes there-around and is: adapted
to be connected to the pumping cylinder by
means of a red 23. -1t will be noted that
the worm gear mechanism and the transmis-
sion members in gene1a1 are supported by
the frame-work 1

As shown more clearly in Fig. 4, the en-
gines are adapted to be supplied with steam
from a flash-boiler 24 which. is- mounted
longitudinally of the frame-work 1. upon
suitable suppotts 25, being held in position

“between the exhaust casings of the four en-

40

cines shown and generally below the upper-
most port of the casings. Beneath the boiler
is-provided a suitable torch 26 which is also
mounted upon the frame-work. At a point

_below the lowermast point of the gear mecha-

nism and generally below the casings 14 1s a

- reservoir 27 which is connected with piping

91 into the boiler.

66
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98 adapted to transmit the products of con-
dengation from the casings thereto, and also
piping 29 leading to the pump. The reser-

¢ vorr 27 acts as a supply reservoir for the

beiler and the water pumped therethrough
is forced through the pipe 30 by the pump
Suitable pipes 31 con-
peet the boiler with the reaction engings.
fe will thus be seen that the frame: Woxk

interpesed between tlre cugines and casings
supports all the parts of the machine, and
iois to be noted that the structure thus
produced is very compact in form and may

e placed 1n various pesitions, upon, for in-

stance; automoblies and other \ohl'lcs, or in
cramped places in motor boats and the like
with great facility: at the same time the
parts may be readily inspected, and gotten
at for repairs with great convenience. It
will- b noted particularly, that with this
constraction  providing  reaclion engines
whieh: project beyond the sides of .the cas-

mg and are situated on opposite ends of a

coemmaon shadt, a balanced mechanism is pro-

1,069,361

vided, which not only insures little wear
of the parts but makes possible a smooth-
running, quiet and eflective machine. Each
of the gears 16 is provided with a recep-
tacle or trough 32 in which ¢il may be held
for lubricating the parts.

of snitable bars 33. It will be noted that
the frame-work 1 incases the géars and each
trough 32. . Each wheel 15 is provided with
an oil-shield 32" which partially surrounds
it and permits oil to drip back into trough
32. The exhaust casing for, egch.engine is
provided with. radially arranged steps 34
which are attached ‘to. the curved sides of
the substantially cylindrical casing. -

- Referring now more particularly to Figs.

5 to 10, there is found one of the reaction

engines as shown in detail. ‘Each reaction

engine comprises a substantially cylindrical

casing 35 which is provided with an:elon-
gated tubular portion 36 providing a recess
adapted to receive an end of either of the
shafts 7 or 8 mounted on the frame-work 1.
The end of each shaft is provided with a
key-way corresponding to a similar key-way
in the casing and upon insertion of the key
37 therein the shaft and casing may be held
in engagement. ‘At the same time this
mode of construction permits the ready re-
moval of the engine from the shaft for re-

Each trough is-
attached to ,its' adjacent end wall by means

70
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pairs or otherwise. The casing, as is shown '
more clearly in Fig. 7 is divided into two -

substantially equal halves which may be
suitably bolted together by bolts 38 passing
from the front face of the casing: through
the rear half thereof. - Suitable means may
be interposed between the halves to prevent
leakage. The casing provides a substan-
tially cylindrical chamber 39 in which is
mounted a substantially eylindrical plug 40
which fits said chamber and is held in
such manner therein that it is rémovable.

1900

105

The plug is provided with a longitudinal - ‘

passageway 41 of which the walls 42 are

elongated and project beyond the front -face
of the casing 35. Near the rear end of this
passageway, a shoulder portion 43 is pro-
vided and near the front end of the passage-
way an internally screw-threaded 1)01t1<m
44 1s provided. A generally cylindrical noz-
zle 45 is adapted to be inserted in the elon-
gated longitudinal passageway of the plug,
the nozzle being somewhat elongated to cor-
respond to the plug, and -the rear end of
this nozzle abuts the shoulder 43 and forms
a tight joint therewith. The front end of
the nozzle is provided with an external

110

115

screw-threaded portion 46 which- is adapt- -

ed to coact with the screw-threads 44
of the plug to thereby hold the nozzle
in' ‘position.  The front end of ‘the noz-
zle 1s provid®d with a hexagonal or other
angular surface 47 which may be éngaged

by a wrer~h or other means for removal

130
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of the nozzle. This nozzle is provided
with a longitudinal passageway 48 which
gradually widens in area from the front
end to the rear end thereof. The cylindrical
plug is of greater diameter at its rear
end than at its front end, forming a shoul-
der thereby, and about the shoulder is ar-
ranged a flange 49 which is adapted to
abut the inner part of the casing about the
orifice 50 through which the elongated walls
42 of the plug project.

Joining the longitudinal passageway and
communicating therewith at a point near
the rear end of the plug are two transverse
passageways 51 and 52 which are alined
and which are coaxially disposed with re-
spect to two diametrically opposite dis-
charge orifices 53 and 54 respectively in the
walls of the engine casing 35. The dis-
charge orifices 53 and 54 communicate with
the interior of the casing. In the rear wall
of the plug and substantially in line with
the axis of the longitudinal passageway of
the plug is a screw 55 which projects into
the space formed at the juncture of the two
transverse passageways and the longitudinal
passageway. This screw is provided with
a tapered face 56 which is adapted to de-
flect steam or other fluid from the passage-
way 41 into the transverse passageways 52
and 51 respectively. Screw 55 fits in pas-
sage 57.

Pagsing through the outer crifices-or dis-
charge outlets 53 and 54 of the casing, and
forming coaxial extensions of the passage-
ways 51 and 52, are respectively placed spur
tubes 58 and 59, which are attached to the
plug 40 in the passageways mentioned and
serve to lead the steam therefrom to a point
exterior of the cylindrical plug and into de-
tachable discharge conduits hereinafter de-
scribed. Situated in counter-sunk recesses
60 and 61 which are preferably diametri-
cally disposed with respect to one another
on the intevor «f the casing, are pipes 62
apd 62 [oviirg part of the conduits above
mentiored.  These pipes 62 and 63 are
adapted lo be detached from the ecasing

‘and are provided respectively at their inner

ends with flanged portions 84 and-65 which
are adapicd *o abut and surround the ort-
fices 53 an 54 in the casing. These pipes
project threngh the ovifices 38 and 54 and
are adapted to surround and to communi-
cate with the conduits or tubes 58 and 359
and to thercby receive steam therefrom;
thereby pipes 62 and 63 communicate re-
speotively with the transverse passageways
51 and 52. At the end opposite the ﬁanged
end of each of the pipes 62 and 63 is: pro-
vided a screw-threaded portion 66. KEach
pipe is adapted to engage the screw-thread-
ed portion 67 of a recess in a substantially
cylindrical collar (8 which surrounds the
lower portion of a flattened conduit- or

reaction arm 69. It will be noted that the
removable plug 40 abuts the lower faces of
the flanged portions 64 and 65 and thereby
aids in retaining the pipes 62 and 63 in
position. Further, according to the above,
the discharge conduits comprise separable
sections 62, 63 and 69,

As indicated each of the conduits or arms
69 is detachable and is provided  with a
flattened channel 70, extending coaxially of
the passageways in pipes 62 and:63, which
termipates at the extremity of the conduit
or arm in a substantially tangential outlet
71, having a curved wall adapted to direct
the steam or other fluid used in the conduit
or arm against the buckets 34 in each of the
casings whereby a reaction will be provided
tending to rotate the conduit or arm. The
lower portion of each of the flattened con-
duits or arms 69 is substantially cylindrical
and fits into the upper threaded portion of
the collar 68. Between the upper face 72 of
the cylindrical base portion of each conduit
or arm and the inner periphery 73 of the
upper wall of the collar,68 is inclosed a
suitable packing 74 providing a tight joint
between the conduit or arm a’ng collar.
Suitable packing 75 forms a tight joint be-
tween the upper end of the pipes and the

lower face of the cylindrical base of the con- .

duit or arm. This lower face is recessed, the
recess being provided with converging walls
76 and 77 which lead to the natrrowed chan-
pel 70 running lengitudinally of the conduit
or arm. It will be seen by the construction
as above outlined that the conduits or arms
69 will be held securely in place and that
leakage will be practically prevented.

In order to provide a suitable means for
reversing the direction of rotation of the
conduits or arms, means are provided for
rotating the conduits or arms through an
angle of 180°. "This is accomplished by pro-
viding the substantially cylindrical flanged
portions 64 and 65 of the.pipes 62 and 63
with teeth 78 and 79 extending abont the
respective peripheries of the tlanged por-
tions. It 1s to be undersicod that these
pipes are so mounted on the iuterior of the
casing that they are permitted to turn shout
thelr longitudinal axes through the afore-
mentioned teeth coacting with racks as here-
inafter described.  In turning, their motion
is of course imparted to the conduits or
arms attached to each, and the conduit or
arm being thus turned, as the direction of
flow of steam from the outlet 71 reverses,
the conduit or arm thereby rotates in a di-
rection reverse to that in which it would
have operated prior to turning. The teeth
78 and 79 are adapted to coact with rods 80
and 81, respectively, which*as shown more
clearly in Kig. 9, are situated substantially
diametrically opposite one .another, being
attached to an annular collar 82 which is
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adapted to fit and reciprocate upon the ex-
tension 36 of the engine casing. The rods
80 and 81 project through the casing lying
in suitable channels provided therefor. On
the inner face of the rods are provided rows
of teeth 83 and 84 respectively, which con-
stitute racks and which coact respectively
with the teeth 78 and 79 on the flanged por-
tions 64 and 65 and upon movement of
these racks the pipes and conduits or arms
will- be turned through 180° or any inter-
mediate angle desired.

ach collar 82 is provided with a circular
groove 85. Coacting with the groove 85 on
each of the engires mounted on the left in
Fig. 3 is a depending finger of an arm 86.
The arm is pivotally connected at its oppo-
site end with one end of a lever 87. Join-
ing the lower end of lever 87 of each engine
is a longitudinal red 88 pivotally attached
to the side 2 of the frame. This rod 88 is
extended somewhat beyond the end 4 of the
casing and to it is attached a lever 89. To
the other end of lever 89 is pivotally at-
tached a transverse rod 90. To the opposite
end of rod 90 is attached a lever 91, which
in turn is connected to a longitudinal rod 92
extending along and pivoted to the side 3.
This rod has mounted thereon near either
extremity and positioned to coact with each
engine on the right in Fig. 3 a lever 93. The
other end of lever 93 is attached to one end
of a bell crank lever 94, the other end of
which is connected to an arm 95 whose free
end has a depending finger coacting with
the groove 85 in each collar of the engines
on the right. A haundle 96 is attached to
rod 90 and it will be seen that by moving
the handle to the left or right the arms 86
and 95 will be correspondingly simulta-
neously swung to the right and left, thus
through movement of racks 80 and 81 con-
trolling the directicn of rotation of the con-
duits or arms. 1t is to be understood that
the handle or other means for swinging the
levers may be placed in any position for con-
venience in an automobile, boat or other
structure.

Fach of the exbaunst casings 13 and 14 is
provided with a recessed pertion 97 shown
more clearly n Fig, L in which the racks 80
and 81 may reciprocate without striking the
sides of the casing. The elongated portion
42 of the removable plug containing the noz-
zle also prejects into this recess to such a
distance that it communicates with the steam
supply nozzle #5 which projects through the
outer face 99 of the recessed portion of the
casing.  This steany =upply nozzle may be
adju~-ted toward and ffom the steam nozzle
of the engine aud is adjustably held in
place by means of a set-screw 100 which
passes through the wall of the recess 97 and
contacts with the side of the steam supply
nozzle.

1,069,361

The operation of the device which should
be largely obvious from the foregoing de-
scription is as follows: Steam is generated
in the boiler 24 passes through the pipes 31
to the steam supply nozzles 98 which are so
adjusted that they are held in close contact
with the engine mnozzle in the removable
plug 42. The steam pusses into the gradu-
ated nozzle 45 gradually expanding during
its passage, strikes the rear wall of the re-
movable plug 40 by which and the faces 56
and 57 it is guided into the spur tubes 58
and 59, passing thence through the channcels
70 and out through the channels 71. The
reaction in the conduits or arms cuused by
the steam forces each conduit or wrm to
rotate. The speed of rotation will vary ac-
cording to the steam pressure, but it has
been found in practice that with a pressure
of approximately 600 pounds to the square
inch, 7000 revolutions per minute has been

obtained. Of course the machine may be.

operated on various pressures above aund be-
low 600 pounds. The steam after passing
from thé conduits or arms into the casing
passes from this casing through the pipes
98 into the reserveir. 27, During the pas-
sage through the casing the steamn will he
largely condensed due to the large arca of
exposure therein. Further condensation
will of course take place in the reservoir 27,
TIrom reservoir 27 the products of condensa-
tion are pumped up by means of the pinp
and steam again generated in the boiler, fol-
lowing once more the cycle of operation-
already outlined.

It is to be noted that there is comprised
in the engine very little material whicli wiil
be affected by steam at high tempevatures
and which is liable to consequently burn oud
and permit leakage thereby impairing the
efliciency of the device. On the contrary
there are substantially no joints on the in-
terior of the casing requiring packing, so
that the passage of the steam is througloul
substantially guided by metallic connections.
By providing the parts of such metals tha
contraction and expansion are substantially
uniform throughout, no chance for leakage
is provided. _

Some of the advantages of the deviee are
as follows: The device is light and compact.
1ligh horse-power may be obtained  eoffi-
ciently with a device that is much lighter
than engines of other types given a suuilar
rating. The machine occuples little roon,
requires only a small foundation or base for
support  and consequently is  admirably
adapted for use in structures which require
sueh conditions in a power machine of this
type. By providing a removable plug and
removable conduits 1n each engine, they may
be readily taken apart for repairs and if
necessary new parts or parts having varving
structural features may be substituted. For
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example, by providing a removable nozzle in
the removable plug of the engine, a nozzle
having a passageway of certain proportions
and taper may be substituted by one having
substantially different cetails in this respect
to correspond with the steam pressure and
other variance in the operation of-the device.

-By making the condwits: or arms removable

- similar opportunity is jirovided for change
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or reinstalment. It is Yurther to be noted
that any given engine muy be removed from
its shaft in cise it becomes necessary to re-
place' the casing or soms other part of the
engine requiring this rerhoval. Themachine
can then be either operaied on three engines,
or else if a spare enginebe hendy thismay be
inserted ard the efficiency of’ the device may
remain uraltered. Tt will thus be seen that
with the advantages ncted and those brought
out in connection with. the detailed descrip-
tion, a highly practicil and: cfficient device
is provided and one¢ which achieves among
others, the objects prizviously enumerated,
competely and conclusively. '

As; many changes could be made in the
aboviz construction and many apparently
widely different embodiments of this inven-
tion could be made without departing from
thy scope thereof, it is intended that all mat-
ter contained: in the above description or
shown in the accompanying drawings shall

ke interpreted as illustéative and not in a.

limiting sense. Tt is also to be understood
that the language used: in the following
claims is intended to cover all of the ge-
neric and specific featurés of the invention
herein ~degcribed, and all' statements of the
scope of ‘he invention, which, as a matter
of language, might be said to fall there-
between: c . i

Having described my ‘invention, what I
claim a3 new and desire to secure by Letters

1. in an apparatus of the. character de-
scribad; in combination, 4 frame, a horizon-
tal shaft supported thereby intermediate its
ends, a reaction engine on each end of said
shaft, and means mounted on the said frame
sdapted to generate a fluid operating me-
<iium for said engine. |

2. In an apparatus of the :character de-:
* seribed, in combination; a plurality of re-

action engines, a shaft' member supperting
said ‘engines, a support interposed between

said engines adapted to support said mem- |. A reac :
) :providing inlet and discharge ports, a con-

ber, a punip wiounted to be operated from
said shaft, a boiler, raounted on said sup-
port, and ‘i reservoir adapted td . apply wa-
ter to saicl boiler and to receive: products of
condensation from said engines.:

- 8. In an apparatus of the ckaracter de-
scribed, ‘n combination; a generally rectan-
gular supporting frame, transverse shafts
mounted at either end of said frame, re-

action e¢ngines mounted on the ends of said

8

shafts, exhaust casings surrounding said re-
action engines, and a bailer mounted op said
frame, said boiler lying between said cas-
ings and generally below the yppermost por-
tion of said casings. = . . '
"4. In an apparatus of the character de-
scribed, in combination, a generally rectan-
gular frame, a shaft mounted at either end
of said frame, a reaction engine on either
end of each shaft, an exhaust casing about
each reaction engine, and a boiler mounted

.on said framework between the reaction en-

gines and lying generally below the upper-
most, part of each of said casings:

" 5. In an apparatus of the character de-
scribed, in combination, a frame-work, a
parallel shaft at either end of said frame-

work projecting beyond the sides thereof,

and two sets of reaction engines mounted on
said shafts beyond the sides of said frame-
work, each comprising a reaction arm, one
of said strafts being shorter than the other
of said shafts, whereby the vanes of the set
of eéngines on the shorter shaft may rotate
without contacting with the vanes:of the
set of engines on the longer shaft.

6. In an apparatus of the character de-
scribed, in combination, a generally oblong
rectangular frame-work, transverse shafts
projecting beyond said frame-work and held
in bearings in the side walls of said frame-
work adjacent the ends thereof, reaction en-
gines supported on said shafts outside of
said’ frame-work, -one of sald shafts being
of less length than the other of said shafts,
whereby said engines may operate without
mutual interference, and a plurality of ex-
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haust, casings about said engines, one of

said casings lying between another of said
casings and the adjacent side walls.

7. In an apparatus of the character de-
scribed, in' combination, a frame-work for
support, reaction engines mounted thereon,
exhaust casings mounted about said engines
extending above and below said frame-work,

a boiler mounted above said frame-work and -

between said casings, a reservoir mounted
below said frame-work and between said
casinyrs, a -pump mounted on said frame-

1 work;, piping leading. from said boiler to

said engihes, piping leading from said cas-
ings to said reservoir, piping leading from

said ‘reservoir to said pump, and piping
‘leading from said pump to said boiler.

8. A redction engine comprising a casing

duit situated within one of said discharge
ports, said conduit being provided with
screw-threads, and a reaction conduit pro-
vided: with screw-threads and attached
thereby to said first mentioned conduit.

9. A reactlon engine comprising a casing

provided with an inlet and discharge port,
a pipe member having a flanged end abut-
ting the interior of the casing about one of
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said porls, said pipe being provided on one
end with a screw-threaded portion, and a

reaction arm provided at its lower portion-

with" an enlarged base having a screw-
threaded portion adapted to coact with said

Screw-threaded portion on said pipe member

to-thereby hold said reaction arm in posi-
tion.

10: A reaction engine comprising a casing

provided -with an orifice, a pipe having a
flanged- portion abutting the orifice, and a
reaction arm providing a discharge port
extending coaxially of said pipe, said re-
action arm having a  retaining member
adapted to engage a correspending retain-

ing member on said pipe .to hold said re- |

action arm in position.’

11. A reaction engine comprising a casing .

provided with inlet and outlet orifices; :a
pipe having a flange on one end. and a
serew-threaded portion- on the other end
abutting the casing about the outlet orifice,
and a reaction arm extending’ co-axially of
the pipe, said reaction arm having a screw-
threaded portion adapted to engage said
screw-threaded portion on said pipe to hold
said reaction arm-in position: ‘
12. A reaction engine comprising a casing
having a substx{mtially cylindrical chanmber
therein provided: with inlet and dischirge
ports, a pipe having a flanged eénd abutting
the interior of the casing about" the : dis-
charge port, said pipe being provided on the

end opposite the flanged end with a screw-:

threaded portion, and a reaction arm hdving
a channel extending co-axially with the pas-
sageway formed by said pipe, said reaction

" arra heing provided at its lower pértion
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~table casing having inlet and

with a substantially cylindrical base pro-
vided with an internally screw-threaded! re-
cessed portion adapted to coact with ithe
threaded portion of said pipe to thereby
hold said reaction arm in position.

13. A rcaction engine comprising a casing
having inJet and discharge ports, a reaction
member connected with one of said ports,
and a remoyvable nozzle seated in one of said
ports. '

14. A reaction engine comprising a ¢asing

provided with inlet and discharge ports, re-

action members situatéd in said ' discharge

ports, and a removable nozzle situated in:
said inlet port, said nozzlé being provided

with means on the periphery thereof co-
acting with said casing to hold said nozzlé
in operative position with respe¢t § said
casing. .

15. A reaction engine comprising a rota-
ischarge

60 Horts a substantially cylindrical plug in one

65

of said ports provided: with a passageway
for fluid therein; sald plug having an inter-
nally screw-threaded portion, and & nozzle
having an externally .screw-threaded  por-
tion adapted to coact with said internally
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écrew-_t}::r‘x'eég_ded portion to hold said nozzle
in posttien ‘in said plug. :

16. A reaction engine comprising a casing

provided with an inlet port and two diamet-

rically disposed discharge ontlets, pipes pro-:

vided with flanges at one end adapted (&
project through said discharge cutlets to a

| point exteriorly of said casing and held in
place by the abutment of theiy flange por-

tions with the interior of the casing, and re-
action arms attached to said pipas,

17. A reaction engine comprising a sub-
stantially cylindrical plug provided with a
longitudinal passageway and a piurality of
communicating ‘transverse ‘passageways, a
casing providing a substantially cylindrical
chamber adapted to feceive and hald said
plug, discharge outlets in said casing, and
conduits projecting thirough said discharge
outlets and communicating with the Y{rans-
verse passageways inisaid- plug, saidicon-
duits being removable from said casing.\

18. A reaction engine comprising a Sub-

stantially cylindrical plug provided with a

longitudinal passageway and a pluralityiof
communicating transverse passageways, said
casing providing a éubstantially cylindrichl
chamber adapted to’ receive and hold said

‘plug, discharge outlets in said’ casing, and

pipes having a flanged portion on one end

~and a screw-threadid portion on the oppo-

site end projecting’ through said- discharge

Y
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outlets and communicating with' the trans- °

verse passageways in said plug, said pipes.
100

being removable froin said casing; and flat-

tened reaction arms each provided with a

substantially cvlindrical collar having an
internally screw-threaded recess, said recess
being adapted to' coact with the' screw-
threaded portion of one of said pipes to
thereby hold said reaction arms in positien.

19. A reaction engine comprising a casing
having two separable sections, providing a
substantially cylindrical inner chamber and
inlet and discharge ports leading thereirito,
reaction members in said discharge portsy a
removable plug member fitting said chambser
and held therein, said plug being provided

with a longitudinal passageway, a nozzle
member occupying . said passageway; said 3
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plug being- provided with screw - threads® .

adapted to engage screw-threads on said

nozzle, sald nozzle being provided with a.

tapered longitudinal passageway, "and
mearis on said nezzle to permit engagement
thereof for removal, said plug meimber being
provided with a shoulder adapted to abut
the casing about said orifice to hold said
plug member in position. ' :
20. A fluid operated reaction engine corm-
prising a casing, discharge orifices in $aid
casing, spur-tubes projecting throvgh said

125

orifices fromn the interior of said casing, re-

cesses in said casing. pipes having ‘flanged

ends seated in said recesses, said pipes pro-

130



10

20

1,069,361

jecting threugh said discharge orifices and
inclosing said spur-tubes, reaction arms hav-
ing discharge orifices, attached to said pipes,
and a cylindrical plug having passageways

adapted to provide communication with the-

exterior of said casing to admit a fluid oper-
ating medium and to guide said pperating
medium to said spur-tubes, said spur-tubes

being adapted to guide said medium to said,

pipes and reaction arms, and said vanes be-
ing adapted to discharge said medium: - = ~
21. A reaction engine comprising a casing

providing a substantially cylindrical cham- |

ber having inlet and discharge ports, a de-
tachable conduit held within said chamber,
and a removable plug provided with a noz-
zle, $aid plug being adapted to aid the reten-
tion of said conduit in position.

99. A reaction engine comprising a casing
having inlet and discharge ports, a rotatable
reaction arm in one of said ports adapted to
reverse the direction of said engine upon ro-
tation, and a removable plug in another of
said ports provided ‘with a nozzle portion
providing a seat for said reaction arm,

7

93. Tn an apparatus of the charaeter de-
scribed, in combination, a reaction engine
comprising a casing, said casing being pro-
vided with inlet and discharge outlets, a plu-
rality of pipes projecting through said dis-
charge outlets, said pipes being provided
with an enlarged portion at one end, sald
enlarged portion being provided with teeth,

30

reaction arms attached to said pipes,—and- -

racks projecting into said, casing adapted to

eomct-with said.teeth to thereby rotate said

reaction arms.

"4, A reaction engine comprising a casing
having inlet and diseharge ports, a remov-
able plug in one of said ports, said remov-
able plug being provided with an elongated
portion, and a nozzle situated in said elon-
gated portion.

In testimony whereof I affix my signature,
in the presence of two witnesses.

LYMAN E. WARREN.
‘Witnesses:

AusUsT AXNDERSON,
J. arry CoxNDON.

Copies of this patent may be };btained for five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D. C.” .
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