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To all whom it may concern: - ' ' 
Be it known that I, LEWIS HALLooK NASH, 

engineer, a citizen of the United States of 
America, and a resident of South Norwalk, 
county of Fair?eld, and State of Connecti 
cut, have invented certain new and useful 
Improvements in Turbo-Displacement En 
ines, of which the following is a speci 
cation, illustrated by the accompanying 

drawings. 
My invention is directed to improvements 

in motive power and consists in certain 
‘novel features of construction and operation, 
by which an elastic ?uid, as steam or com 
pressed air, is caused to give motive power 
to a device. ‘ 

I- have shown in 
forms of' structures ‘embodying my 
tion’ and in order that persons skilled in the 
art may be able to practise my invention, the 
features which. constitute my improvement 
will be described in the following speci?ca 
tion and particularly pointed out in- the 
claims. - ‘ . ' 

In its principle of operation my invention 
partakes of the nature of an impact or; tur 
bine engine and also of a displacement's‘truc 
ture and I have therefore ‘called my device 
a turbo-displacement engine. 

I will now describe the drawings which 
show several forms of structures having my 
im rovement, in which: . Y - 

igure 1 represents a longitudinal section 
' Fig. 2 is 

a section on thg line 2, 2 of‘Fig. 1, looking 
in the direction of the arrow. Fig. 3 is a Fig. 1, looking in 
the opposite direction. Fig. 4 is a view 
‘similar to‘ Fig. 2, with the rotating propeller 
in place, showing the operation 0 the de 
vice. Fig. 5 is a view of the rotor. .Fig. 6 
is a modi?ed form of casev chamber. Figs. 
7, 8 9, 10 and 11 are views of another 
modi?cation.‘ ' ' 

#Referring to Figs. 
chamber, having passages d in its circumfer 

interior cylinder b. This 
0 opening com 

‘the' drawings various 

1 . 

. munication between the interior and exterior 
portions of the case and also jet ori?ces d. 
'B is one of-the cylinder heads, which is 

provided with outlet passage‘ e and ports 

_ f leading thereto, 

»which form division 

inven- ‘ 

1 to 4.-—A. is a case" 

.chiimbers Ia, 
\ tion shown at i, 

posite end of the cylinder is provided with 
a head C which has an inlet passage g, and 
is provided with two parts h, h leading into 
the interior of the chamber. 

Referring to Figs. 4 and 5: It will be seen 
that the wheel D is of cylindrical form,_ 
divided into interior chambers by blades d’ 

walls separating it into 
interior chambers. Each chamber is sup 
plied with guide blades d2 and orts d3 in 
each end of the chamber communicate at the 
proper time with the head ports previously 
referred to. In operation, the‘case chamber 
is-?lled‘with a liquid E 
tive ?uid. The rotor D is mounted on a 
shaft F and the ‘sides of the rotor make 
joint forming contact with the heads of the 
closure. I a . ‘ Referring to Fig. 4: Assuming that the 
device is in rotation and that air or steam 
under pressure is admitted into the struc 
ture through the pipe g and the ports 72., h, 
the pressure of 'the steam or compressed air 
will force the water out of the chambers i, i 
into the exterior passage 
0'. This water will be driven under pres 
sure to the ori?ces a? in the case walls, and 
the water will shoot in as a jet, strike in 
upon the blades d2 in the chambers k, is, 
driving the wheel in the direction of the 
arrow. It will thus be seen that the cham 
bers i, i are discharging and that the cham 
bers k, k are receiving the liquid, while the 
chambers m, m are empty and the chambers 
Z, Z are ?lled; ; ‘ ‘ _ 
The cycle of operations is-as follows :-— 

Supposing a chamber as 1, 
shown inFig. 4, the inlet ports h, h are 

about in the position to open communi 
d“ of the rotor 

the chambers}, Zv 
just 
cation through the ports 
which communicate with 
and the pressure of the steam or 
'n to drive the liquid out of the chamber Z 

into the surrounding passage 41 and also by 
its continued pressure the liquid will be 
driven throu h the 'et ori?ces d into the 

, and t is effect will increase 
as the wheel advances farther into the posi 

i, when, the port being full 
?ow will be passing out of 

open, the entire _ _ are in the position i, z. the chambers which 

which acts as a mo- ‘ 

a'through the ports - 

in the position as, 

air will ~' 
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The chanibers’m, 
dividing position and are about too 11 com~ 
munication with the outlet ort 31115215 the 
advance into the position 0 k, I: this port is 
fully opened, allowing the waste gases to es 
cape into the discharge passage~e of the en' 
gine. It will thus be seen that the rotor re 
ceives two impulses on each side, one the re 
action due .to the escape of the liquid from 
the blades (12, and the other the impact of v11 
the liquid issuing through theori?ces d, and 
this e?'ect continues constantly during the 
revolution of the wheel. It will also be 
noticed that the wheel. is_ double-acting and 
that the liquid is‘ escaping from oppositev 
sides of thewheel, which tends to form abal 
ance and prevents strain upon the shaft 

' " device is there 
’ fore transferred from a chamber under pres 
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sure through ori?ces or passages formed by 
the case and caused to reenter another 
chamber, during which operation it exerts 
force as upon a turbine structure to produce 
power, while the gases are exp 
closure, one wall of which consists of a liq 
uid piston and which liquid piston is- driven 
out by the pressure of said gas. The driv 
ing effect however, is due to the impact of 
the liquid upon the turbine structure and 
the operation of the engine is therefore what 
I have termed a turbo-displacement engine. 
The centrifugal force of the revolving liq 
uid causes it to take a position substantially 
concentric to the rotation of the wheel and 
thereby ‘ separates the heavier from the lighter ?uid. 
Referring now to Fig. 6, itwill be seen 

that a similar structure is shown, in'which 
t e passages are subdivided so that there are 
two passages on each side of the engine. 
The operation of this form of device di?'ers 
slightly from’ that already described in that 
the ?rst passage, asfor instance, a“, as, re 
ceives the“escaping liquid from the wheel 
under the highest pressure as it escapes from 
the chambers d“, d“, and this liquid. passing 
through the passage a", enters the wheel 
again in the chamber d7 which is open to the 

“Then the chamber reaches the po 
sition d8, 018 the liquid is expelled through 
the passages a’, a7 and enters into the cham 
bers d”, ti“, and the effect of this division of 
the chambers is that the gases can be ex‘ 
panded undera lower pressure in the cham 
bers d“, and \a greater amount of power can 
be recovered than in the form previous-lyde 
scribed. It will readily be seen that ‘the plu 
ralit - 

the egree of expansion is whatever is de: 
sired. The operation. of the device will be 
readily understood from the description of 
Figs. 1 to1'5, with ‘the differences stated. 

It will thus be seen that in my improved 
engine I make use of a liquid as a means of 
transmitting the power from a motive ?uid 

of passages could be increased until» 
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m are passing across .the | to a moving liquidtand then take the Iorce 
of the moving liquid upon a turbine struc 
ture to develop'power. In the ?gures pre 
viously described the case passages have been 
formed exterior to the wheel chamber, but I 
may form ‘a passage bet-ween the peri hery “ 
of the wheel and the case chamber 0 such 
size and dimensions as to cause a jet action 
in a similar way, and Figs. 7, 8, 9, 10' and 

show views of such modi?ed structure. 
Referring now to Figs. 7,8, 9, 10 and 11, 

it will be seen that the case chamber shown 
in Fig. 7 is a section taken upon the line 7, 7 
of Fig. -8. ' ‘ 

Fig. 10 shows an end view of the rotor; 
and Fig. 11 shows a section through the cen 
ter and illustrates the shape of the reaction 
blade and the entrance and discharge ports. 

In Fig. 9 the case chamber is shown with 
the wheel removed so that the inlet and out 
let ports are readily understood. _ 
The case 6 is provided with the supply 

passage _7 and the discharge passage 8. The 
case 6 is closed upon the end with the cyl-' 

ich are provided with. inder heads 9, 9 wh 
the inlet ports 10, 10 and the outlet ports l1, 
11‘. These ports are connected with the 
passages 7 and 8 in the case. The passages 
in the heads are preferably formed to open 
upward, in order that the liquid that ma 
?ow int-o them can fall Within the lower 
part and cod the ports 10 and 11 to keep 
the case camber ?lled with liquid to the 
desired point. To prevent the» liquid from 
escaping with the exhaust, the receiving 
chamber 16 is constructed in the outlet pas 
sage into which the exhaust from the vports 
may whirlv about and discharge the liquid 
before the gaseous portions pass 
exhaust pipe. I ' 

The wheel 12 is mounted on the shaft 13 
and operated. in bearings so as to make a - 
Joint‘ with one side of the‘case, while upon 
the other side a space is left between vthe 
wheel and the case Which forms a jet pas 
sage for. the water. The wheel is provided 
with arms 14 which are curved at their outer 
ends so as to form .reaction surfaces ‘to re 
ceive the impact of 

of the wheel, 
coact with the ports 
haust of the working ?uid. 

Fig. 8 shows the wheel and the case in 
one position of its operation in order to 
show the action of the parts. It will be seen 
that the port 10 '(shown in dotted lines) 
is in communication with the passages lead 
ing to the wheel spaces 3/, a, and 0, while the 
exhaust port 11 is ‘in communication with 
the wheel spaces 8, t, u, o and w. p v ' 

Suppose now that the wheel is revolving 
in the direction of the large arrow and that 
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he case chamber is ?lled with water to the 
evel of the line a. The steam‘ would be 
dmitted through the port 10 to the space a, 

' ' g and 1 

will be expanding. time the 
t, u, 'v and 40 will be in communi 

cation with the exhaust; port 11, from which 
the steam can escape into the outlet pipe. 
The steam will therefore drive the water out 
from the spaces 2, 0, p, g and'r', as shown by 
the arrows, and this water'will ?ow through 
thepassage formed bet-ween the wheel and 
its chamber in the direction indicated by 
the larger arrow, at a velocity greater than 
that of ‘the wheel, vand the water will enter 
these spaces by striking against the curved 
blades of the Wheel and‘by its inertia. exert 
a force in‘developing power. It will thus 
be seen that the effect in driving the rotor 
is, as before stated, due to'the impact of. 
the'?owing liquid. 
What, I claim and desire to secure by Let 

ters Patent of the United States is :— 
1. In a turbo-displacement engine, the com 

bination of a rotary member provided with 
chambers or spaces having entrance and dis 
charge passages forming turbine structures, 
a case having passages leading from one of 
the chambers in the rotary member to an 
other, a liquid passing outof one chamber 
in the rotary member into another therein 
combined with means for introducing a ?uid 
under pressure to the chambers of said mem 
her for the purpose of driving said liquid. 

2. A rotor for a turbo-displacement engine, 
consisting of a Wheel divided by partitions 
into separate chambers, combined with tan 
gential ori?ces of smaller area than said 
chambers formed in the walls of said wheel 

0 for receiving and ejecting a liquid, and ports 
near the center of said wheelfor receiving 
and discharging a ?uid. ' 

3. In a turbo-displacement engine, the 
combination of a rotary turbine structure 

5 formed with chambers, one wall of said 
chambers being formed by a liquid, ports for 
introducing a lighter ?uid into the ‘center of 
said rotary turbine structure and ports for 
expelling the heavier liquid from said cham 

0 bers, combined with a case having ori?ces 
for, directing the liquid upon the rotary tur 
bine structure. _ ' 

4. The combination with a. rotor having 
chambers, an inclosing case having passages 

'5 in the walls‘ thereof, a liquid entering and 
receding from said chambers, and means for 
directing the liquid through said passages 
upon the blades of said rotor. " 

5. A motor device consisting of a‘ system~~ 
0 of revolving chambers, 

sages leading .from one 
7, means for introducing a gaseous 

said chambers 
- for utilizing'the force ‘of the ‘moving liquid 
5 in developing power. ‘ 

a plurality of pas 
chamber to another, 

body into 

sides of said rotating body, 
,forming communication between one‘ set of 
chambers and another set of chambers, a 

' around 

to expel the liquid and means 

a. 

6’. A rotating body containing chambers, i 
a case chamber having passages on opposite 

vsaid passages 

liquid. revolving with said rotating body 
and ?owing through said passages from one 
chamber to, another, means for taking the 
power ‘from the ?owing liquid‘and-means 
for introducing a gaseous body into the said 
chambers to drive said liquid. , 

7. A rotor consisting of a rotating mem 
ber, divided into chambers, a series of 
curved blades forming passages guiding the 
liquid into and out of said chambers in 
tangential direction, means for introduc 
ing a ?uid into said chambers to expel the 
liquid and a case chamber adapted to direct 
the ?ow of the liquid from one chamber to 
another. ( 

chambers, with a case chamber having jet 
ori?ces discharging into one set of said 
rotor chambers and a passage in the-case 
chamber leading to another set of said rotor 
chambers 'to receive liquid therefrom, and 
means for driving the llquid by the pressure 
of a lighter ?uid: ’, 

9. A rotor piston, consisting of'side and 
transverse walls forming chambers, ports in 
the side walls opening into said chambers, 
and transverseturbine blades, arranged cir 
cumferentially of the rotor between said 
transverse walls. _ ‘ 

10. A rotor piston consisting of side and 
transverse walls forming chambers, ports in 
the side walls opening into said chambers, 
and transverse turbine blades arranged cir 
cumferentially of the rotor between said 
transverse walls, ‘said turbine blades termi 
nat-in at their inner edges short of the cen 
ter 0 the rotor. . 

11. .A rotor piston consisting of side and 
transverse walls forming, chambers, ports 
opening into said chambers, through the side 
walls thereoffand tangential ori?ces at the 
“circumferential portions of said chambers _ 
between said transverse walls.- 7 

12; A rotor piston consisting of side and 
transverse walls forming chambers, ports 
opening into said chambers, through the side 
walls thereof, and tangential ori?ces at the 
circumferential portions of saidlchambers 
between said transverse walls, 
tial ori?ces being of less area 
of the chambers. ' = . 

13. In- a turbo-displacement engine, the 
combination vof a case chamber having a 
cylindrical rotor chamber and a passage 

said rotor chamber, a cylindrical 
rotor within said cylindrical chamber, con 
sisting of side and transverse walls forming 
chambers, ports in the side walls opening 
into said chambers and tangential ori?ces at 
the circumferentialportions of said cham 

than vthe area 
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bers between s'aidtransverse walls, the wall signed my name. in the presence of two sub~ 
of the cylindrical rotor chamber having op- scriblng witnesses. - ' 
positely disposed inlet and outlet ports, a . ‘r, 

‘ _ iquid within the case, and'means for intro- Y LEWIS, HALLOCK NASH‘ _ 
I5 duc'ing a. ?nid' under pressure into the ori- Witnesses: > 

?ces in the side walls of the rotor. _ I ‘ M. E. McNINcH, ' 
In testimony whereof I_ have vhereunto _ OSCAR ASGHER. 

It is hereby certi?ed that in Letters Patent No. 1,045,732, granted November‘ 26, 

1912, upon the application of Lewis Hallock Nash, of Southv Norwalk, Connecticut, 
for an improvement ‘in “Turbo-Displacement Engines,” an error appears in the 

printed speci?cation requiring" correction as follows: Page 1, line 80,77 for the ref 

erence~letter “ a” read d,’ and that the proper correction has been made in the ?les 

and records of the Patent ‘Of?ce and are hereby made in the said Letters Patent. 
‘Signed and sealed this 1st day of ‘April, A. D., 1913. ‘ 

-'[SE.AL.] 0. 0. BILLINGS'; 

Actdng Commz'asz'am of Patents. 

Correction in Letters Patent. No. 1,045,732. 



4, i ' 7 1,045,783 : 

bers between s'aidtransverse walls, the wall signed my name. in the presence of two sub~ 
of the cylindrical rotor chamber having op- scriblng witnesses. - ' 
positely disposed inlet and outlet ports, a . ‘r, 

‘ _ iquid within the case, and'means for intro- Y LEWIS, HALLOCK NASH‘ _ 
I5 duc'ing a. ?nid' under pressure into the ori- Witnesses: > 

?ces in the side walls of the rotor. _ I ‘ M. E. McNINcH, ' 
In testimony whereof I_ have vhereunto _ OSCAR ASGHER. 

It is hereby certi?ed that in Letters Patent No. 1,045,732, granted November‘ 26, 

1912, upon the application of Lewis Hallock Nash, of Southv Norwalk, Connecticut, 
for an improvement ‘in “Turbo-Displacement Engines,” an error appears in the 

printed speci?cation requiring" correction as follows: Page 1, line 80,77 for the ref 

erence~letter “ a” read d,’ and that the proper correction has been made in the ?les 

and records of the Patent ‘Of?ce and are hereby made in the said Letters Patent. 
‘Signed and sealed this 1st day of ‘April, A. D., 1913. ‘ 

-'[SE.AL.] 0. 0. BILLINGS'; 

Actdng Commz'asz'am of Patents. 

Correction in Letters Patent. No. 1,045,732. 


