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To all at hom, it may concern: 
Be it known that I, ORAM. A. Boy ER, a 

citizen of the United States, residing at 
Chester, in the county of Delaware and 
State of Pennsylvania, have invented cer 
tain new and useful Improvements in 
Fluid-jet Motors, of which the following is 
a specification. 
This invention relates to certain new and 

useful improvements in fluid jet motors and 
has particular reference to a device of that 
kind adapted to be primarily employed as a 
rotary steam turbine. 
The primary object of the present inven 

tion is to generally simplify and improve 
devices of this character in such manner 
that the driving energy of the steam is 
utilized to its fullest extent for producing 
great power. 
Another object of the invention is to pro 

vide a rotary turbine which embodies a 
rotor actuated entirely by the direct action 
of the steam, or in other words, one which 
does not involve reaction in its actuation, 
and whereby the direct action of the steam 
is utilized to its fullest extent for obtain 
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ing maximum power. 
Still another object of the invention is 

to provide a rotary turbine including a 
rotor actuated by the direct action of the 
steam and involving extreme simplicity of 
construction so that the invention may meet 
with this specific requirement for a suc 
cessful commercial use. 
A still further object is to provide a di 

rect action steam turbine embodying a rotor 
having a plurality of peripheral continuous 
steam chambers and constructed in a novel 
manner to provide substantially direct con 
munication between all of the chambers and 
the steam inlet whereby the driving action 
of the steam is utilized simultaneously in all 
of the chambers for obtaining maximum 
power. 
Another object of the invention is to form 

the chambers of sinuous form so that each 
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chamber embodies an annular 
oppositely extending obliquely positioned 
chamber portions which converge in the di 
rection of rotation of the rotor whereby 
the steam will be continuously allowed to 
expand and then caused to be obstructed 
in its flow in passing through each chamber. 
In other words, each chamber has the effect 
of a series of converging nozzles allowing 
the continuous re-expansion and damming 

series of 

of the steam for obtaining a maximum 
amount of power. 
With the above general objects in view 

and many others that will become apparent 
as the nature of the invention is better un 
derstood, the same consists in the novel 
form, combination and arrangement of parts 
hereinafter more fully described, shown in 
the accompanying drawings and claimed. 
In the drawings, wherein like reference 

characters indicate corresponding parts 
throughout the several views:- 

Figure 1 is a fragmentary longitudinal 
Sectional view taken substantially centrally 
through a fluid jet motor constructed in ac 
cordance with the present invention; 

Figure 2 is an enlarged fragmentary dia 
grammatic plan view showing the impulse 
wheel and rotor; 

Figure 3 is an enlarged fragmentary side 
elevational view of one of the impulse discs 
of the rotor; . 

Figure 4 is a fragmentary view partly in 
section taken radially through the impulse 
wheel; and 
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Figure 5 is a view similar to Figure 2 
showing a modified form of the invention. 

Referring more in detail to the several 
views, the present invention embodies a 
cylinder 5 having a rotor 6 rotatably fitted 
therein and provided in its periphery with a 
plurality of circumferentially extending an 
nular steam chambers 7 of sinuous form so 
that each chamber is composed of a series 
of obliquely positioned and oppositely ex 
tending chamber portions 8 and 9 respec 
tively which taper or converge in the direc 
tion of rotation of the rotor and in the 
direction of the steam flow as indicated by 
the arrow a. This provides a relatively 
wide portion W at the inlet end of each of 
the chamber portions 8 and 9 and a rela 
tively narrow portion N at the outlet end 
of each chamber portion so that, in effect, 
each chamber portion acts as a tapered noz 
zle whereby the steam is alternately restrict 
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ed in flow and then allowed to expand a 
number of times in passing around each 
chamber. 
As shown, the chambers 7 preferably in 

crease in depth and width gradually from 
the inlet end of the cylinder to the exhaust 
end thereof so that a maximum amount of 
power is derived from the steam as its. energy is gradually spent in passing through 
the chambers to the exhaust. The chambers 
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are preferably formed by suitably shaping 
the margins of a plurality of discs 10 which 
are fixed upon a driven shaft 11 in side by 
side spaced relation, the margins of these 
discs thus affording nested partitions of 
similar general form. The desired spaced 
relation of the discs 10 may be maintained 
by the placing of suitable spacing discs 12 
therebetween, and the discs 10 and 12 may 
be rigidly fastened together in their proper 
relation by bolting or otherwise. 
Communication is established between the 

several chambers 7 by means of oblique slots 
or openings 13 provided in the margins of 
the discs 10 in such position as to lead a 
portion of the steam from the narrow part 
of one chamber portion 8 to the wide part 
W of the chamber portion 9 in the next ad 
jacent chamber. This oblique position of 
the openings 13 insures flow of a portion 
of the steam from one chamber through an 
opening 13 into the next succeeding cham 
ber at a point forwardly of the similar open 
ing 13 of the next disc 10 so that this portion 
of the steam will be caused to impinge 
against the oblique wall of said next disc. 
In other words, direct flow of the steam 
from one opening 13 to and through the next 
adjacent opening 13 is prevented because 
said next adjacent opening 13 is positioned 
slightly behind the point to which the steam 
is delivered from one chamber to the other. 
The margins of the discs 10 are also pro 

vided with further openings 14 which afford 
direct communication between the narrow 
portion of each chamber section 9 and the 
wide portion of the adjacent chamber sec 
tion 8 of the adjacent chamber 7. The open 
ings 14 are disposed in obliquely positioned 
portions of the discs 10 so that the steam, in 
passing through the openings 14, moves in a 
general circumferential direction corre 
sponding with the direction of rotation of 

45 
the rotor instead of an axial direction. For 
this reason the steam will not pass from one 
opening 14 to and through the adjacent 
opening 14 of the next disc, but will 
pass through the adjacent oblique cham 

50 
her portion 8 where a portion of the 
steam will then be diverted through an 
opening 13 in the disc at the exhaust side 
thereof. The openings 13 and 14 are prefer 
ably gradually increased in area as shown, 

55 
and it will be understood from the above 
that soon after the turbine is placed into 
operation, steam will fill all of the annular 
chambers and exert its driving influence in 
all of the same, so as to obtain a maximum 

60 
amount of power. It will also be under 
stood that the steam will pass from one 
chamber to another, through one of the 
openings 13, where it will expand, and then 
pass through the adjacent tapered portion 
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of this chamber. This steam will then be 
partially diverted through the adjacent 
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opening 4 into the next succeeding chamber 
so as to expand and similarly pass through 
an oppositely extending converging portion 
of said succeeding chamber. . . . 

Obviously the several discs may be 
stamped in like form by depressing por 
tions of its margin laterally in opposite di 
rections as at 15 and 16 respectively in 
Figure 3, and when the discs are placed side 
by side with their margins nested, a slight 
relative rotation of the discs will cause the 
converging chamber portions to be formed, 
after which the discs may be rigidly fixed 
in this relation so as to provide a rigid 
rotor having the features above described. 
The nozzle 17 may embody a hollow ar 

cuate or circular member fixed to the smaller 
or inlet end of the turbine and carried by the cylinder 5, with tangentially disposed 
outlets as at 18. , - 

Securely fastened to the inlet end of the 
95 

rotor or to the shaft carrying the latter 
is an impulse plate or disc 19 lying within 
the nozzle 17 and provided with peripheral 
Vanes 20 which extend laterally and then 
obliquely in the general direction of rotation 

9) 

of the rotor, as shown clearly in Figure 2. 
These vanes 20 extend inwardly of the ad 
jacent end of the cylinder 5 so as to effective 
ly direct the steam into the adjacent oblique 
portions of the adjacent chambers. 
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The rotor preferably also embodies an 
Outer wall or casing 21 which encircles the 
narginal edges of the discs 10 so that the 
chambers 7 are closed at the periphery of 
the rotor. Also, it is to be noted that the 
yanes 20 project inwardly of the rotor and 
lie inwardly of the rotor casing 21. 
At suitable intervals certain of the vanes 

20 may be enlarged as at 22 and provided 
with threaded sockets 23 for the reception 
of screws whereby the casing 21 may be 
rigidly fastened in place with the impulse 
plate 19 attached to the rotor proper. 

Referring to Figure 5, wherein a modifi 
cation of the invention is illustrated, the 
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construction is substantially the same at that 
previously described except that the com 
munication between the several chambers 
7 is solely established by means of openings 
24 in the oblique marginal portions of the 
discs 10 which extend toward the inlet end 
of the turbine and in the general direction 
in which the rotor rotates, thus providing 
for the action of the steam in straight lines 
as indicated by the arrows a parallel with 
the direction of rotation of the rotor. In 
other words, in this form of the invention, 
the steam passes from one chamber to the 
next adjacent chamber through an opening 
24 as it emerges from a narrow portion N’ 
of one chamber section to enter the wide 
portion W of the next adjacent chamber. 
In both forms of the invention it will be 

Seen that the steam or motive agent will 
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pass from one chamber to the next succeed 
ing chamber through an opening and then 
the motive agent will pass in an oblique 
portion of said next succeeding chamber 
until a portion of the same encounters the 
next opening and is diverted therethrough, 
said motive agent being subjected to a 
damming action and then allowed to expand 
in passing from one oblique portion of a 
chamber to another, or from one chamber' 
to the other, whereby the driving energy 
of the motive agent is utilized to a maximum 
extent. 
The exhaust end of the turbine is gen 

erally denoted by the reference character E 
and it is obvious that the exhaust passage 
at this end of the turbine may be formed 
in any well known or preferred manner 
whereby the passage for the exhaust is equal 
in area to the amount of motive agent 
passing from the rotor. 

It is to be understood that the term 
“steam’ is herein employed in a broad or 
generic sense so as to include gas or any 
equivalent of steam and that the invention 
is not limited in any manner by this term 
to the use of vaporized water as a motive 
agent. 

In operation, the steam is conducted to 
the nozzle 17 from any suitable source of 
supply and passes from this nozzle so as to 
impinge upon the vanes 20 in a tangential 
direction as illustrated in Figure 4, at 18. 
The steam will then soon fill all of the cham 
bers 7 and simultaneously exert its energy 
in all of the same for driving of the rotor. 
The motive agent will be partially diverted 
from one chamber to another through either 
of the series of apertures 13 or 14 and the 
remaining portion of the motive agent will 
follow the tortuous path formed by each 
chamber. In passing through the several 
chambers the steam will be continuously 
subjected to a damming action and then al 
lowed to re-expand due to the tapering form 
of the chamber sections. At the same time: 
a positive driving action will be had by the 
direct impinging of the steam against the 
oblique walls which divide the periphery of 
the rotor into the several chambers and to 
this positive driving action will be added 
the driving force caused by the friction of 
the motive agent against the surfaces of 
these oblique walls. It will thus be seen that 
the energy of the motive agent is utilized 
to a maximum degree, particularly as the 
steam is caused to travel partially through 
one chamber before passing from said cham 
ber to the next adjacent chamber. a." 
From the foregoing description it is be 

lieved that the construction and operation, 
as well as the advantages of the present 
invention, will be readily understood and 
appreciated by those skilled in the art. 

Also, it is to be understood... that the exact 
positions of the openings, as well as their 
form and size, may be considerably changed 
and varied without departing from the spirit 
and scope of the invention as claimed. 
What is claimed is:- 
1. A direct action, fluid jet motor includ 

ing a cylinder, a rotor revoluble therein and 
provided with a plurality of circumferen 
tially extending endless steam channels of 
sinuous form with each channel providing a 
communicating series of obliquely extending 
chamber portions, alternate chamber por 
tions extending in opposite directions, said 
chambei portions tapering smaller in the 
direction of rotation of the rotor certain of 
said chamber portions of each of said chan 
nels being in communication with the cham 
ber portions of the next succeeding channel. 

2. In a direct action fluid jet motor, a 
cylinder, a rotor rotatably mounted therein 
and provided with a plurality of circumfer 
entially extending peripheral endless steam 
channels of sinuous form, each channel em 
bodying oblique channel portions extending 
in opposite directions, and said channel por 
tions tapering narrower in the direction of 
rotation of the rotor, said rotor having open 
ings providing communication between the 
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Several channels and arranged in the oblique 
portions of the rotor walls which extend 
toward the inlet end of the motor, whereby 
the steam moves in the general direction in 
which the rotor rotates when passing from 
one chamber to another. 

3. In a direct action fluid jet motor, a 
cylinder, a rotor rotatably mounted therein 
and provided with a plurality of circum 
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ferentially extending peripheral endless 
steam channels of sinuous form, each chan 
nel embodying oblique channel portions ex 
tending in opposite directions, and said 
channel portions tapering narrower in the 
direction of rotation of the rotor, said rotor 
having openings providing communication 
between the several channels and arranged in 
the oblique portions of the rotor walls which 
extend toward the inlet end of the motor, 
whereby the steam moves in the general di 
rection in which the rotor rotates when 
passing from one channel to another, said 
Openings being arranged to provide com 
munication between the narrow ends or cer 
tain of Said oblique chamber portions of one 
chamber and the large end of the chamber 
portions of the oppositely extending oblique 
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120 
chamber portions of the next adjacent 
chamber the Walls of the chamber portions 
converging toward the outlet ends thereof. 

4. In a fluid jet motor, a cylinder, a rotor 
revolubly mounted therein adapted to re 
ceive a motive agent at one end and to ex 
haust the same at the other end thereof, said rotor having a plurality of circumferentially 
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extending endless steam channels of sinuous 
form separated by walls of sinuous form 
whereby each channel embodies a plurality 
of oblique channel portions. alternately ex 
tending in opposite directions, said walls 
having substantially axially aligned open 
ings therethrough in the portions thereof 
which extend toward the inlet end of the 
motor in the general direction of rotation of 
the rotor for providing communication be 
tween each channel and the adjacent chan 
nels, whereby the motive agent may flow 
in a circumferential direction correspond 
ing with the direction of rotation of the 
rotor from one channel to the next succeed 
ing channel each of Said channels tapering 
toward the outlet end thereof. 

5. In a fluid jet motor, a cylinder, a rotor 
revolubly mounted therein adapted to re 
ceive a motive agent at one end and to ex 
haust the same at the other end thereof, said rotor having a plurality of circumferentially 
extending endless steam channels of sinuous 
form separated by walls of sinuous form 
whereby each channel embodies a plurality 
of oblique chamber portions alternately ex 
tending in opposite directions, said walls 
having substantially axially aligned open 
ings therethrough in the portions thereof 
which extend toward the inlet end of the 
motor in the general direction of rotation of 
the rotor for providing communication be 
tween each channel and the adjacent chan 
nels, whereby the motive agent may flow in 

35 a circumferential direction corresponding 
with the direction of rotation of the rotor 
from one channel to the next succeeding 
channel, said walls having further openings 
at the juncture of each oblique wall portion 
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with the adjacent oppositely extending 
oblique wall portion lying to the exhaust side 
of the motor, said last named openings be 
ing obliquely disposed to direct the steam 
from one channel to another at a point 
ahead of the next adjacent similar opening. 

6. In a fluid jet motor, a cylinder, a rotor 
rotatably mounted therein and adapted to 
receive a motive agent at one end and to ex 
haust the same at the other end thereof, said 
rotor being provided with a plurality of cir 
cumferentially extending endless peripheral 
channels of sinuous form separated by walls 
of sinuous form, each of said channels em 
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bodying a series of oppositely extending 
oblique chamber portions which converge in 
the general direction of rotation of the rotor, 
said walls having openings therethroughes 
tablishing communication between the nar 
row outlet end of each chamber portion 
which extends toward the exhaust end of the 
motor and the wide end of the oppositely ex 
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tending chamber portion of the next suc 
ceeding channel. - 

7. In a fluid jet motor, a cylinder, a rotor 
rotatably mounted therein and adapted to 
receive a motive agent at one end and to ex 
haust the same at the other end thereof, said 
rotor being provided with a plurality of cir 
cumferentially extending endless peripheral 
channels of sinuous form separated by walls 
of sinuous form, each of said channels em bodying a series of oppositely extending 
oblique chamber portions which converge in 
the general direction of rotation of the rotor, 
said walls having openings therethroughes 
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tablishing communication between the nar- . 
row outlet end of each chamber portion 
which extends toward the exhaust end of 
the motor and the wide end of the oppositely. 
extending chamber portion of the next suc 
ceeding chamber, said walls having further 
openings establishing communication be 
tween the narrow end of each chamber por 
tion which extends toward the inlet end of 
the motor and the wide end of the oppositely 
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extending chamber portion of the next suc- - 
ceeding chamber . . . . . 

8. In a fluid jet motor, a cylinder, a rotor 
rotatably mounted therein and adapted to 
receive a motive agent at one end and to ex 90 
haust the same at the other end thereof, said 
rotor being provided with a plurality of 
circumferentially extending endless periph 
eral channels of sinuous form separated by 
walls of sinuous form, each of said channels embodying a series of oppositely extending 
oblique chamber portions which converge in 
the general direction of rotation of the rotor, 
said walls having openings therethrough es 
tablishing communication between the nar 
row outlet end of each chamber portion 
which extends toward the exhaust end of 
the motor and the wide end of the oppositely 
extending channel portion of the next suc 
ceeding channel, said walls having further 
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openings establishing communication be-, 
tween the narrow end of each chamber por 
tion which extends toward the inlet end of 
the motor and the wide end of the opposite 
extending chamber portion of the next suc 
ceeding channel, said openings being 
ranged in a plurality of axially aligned se 
ries disposed so that the motive agent is de 
livered from one channel to the other at a 
point in advance of the similar opening at 
the opposite side of the opening through 
which the steam has passed in flowing from 
one channel to the other. 

In testimony whereof. I affix my signa 
ture. . . . . . . . 

ORAM. A. BOYER. 
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