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To all whom it may ooncern

Be it known that 1, VICTOR FILTEAU, of the .-'_
city of Montreal, Province of Q,uebec, Can- | i
“ada, have mvented certain new and useful Im-

provements in Rotary Engines; and I do here-

by declare that the following is a full, clear,
‘and exact description of the same. = -
MV invention relates particularly to romry

engines of the turbine type. Heretofore in
order to com pound engines of this type it has
been the practice to construct the cylinders
thereof of progressivel y-lncreasing capacity,

thereby necessitating an increase of “the diame-
ter of the piston-wheel for each cylinder of
‘increased capacity. The disadvantaceous re-
sult attendant upon this manner of compound-
Ing a turbine-engine is thatas the motivefluid

1S leduced in eﬂ]olenov 1t must overcome the
velocity of the

1t can commence to do effective work. (Conse-

quently the energy of the motive fluid 1s

- largely wastefully exhausted in overcoming

2’5

thls progressively-increasing Veloczltv
The object of my 1nvention is to obviate
loss of efficiency in this manner and to other-

- wise 1ncrease the efficiency of compound en-
- gines of this type par tmula,r]y and of rotary

30

35

40

45

engines generally.
The invention may be said, briefly, to con-
sist of an engine comprising a plurality of

chambers of umform interior area and each

containing a piston device and means for con-
necting the same to the shaft or other part to

be driven and the motive fluid being supplied
from one to the other of said- chambers -
through ports of pr ogresewelv-mcrea,smcr ca-

paclty

The 1nvention further conelst:; of the spe-_‘

cific construction of the individual chamber
and the piston device therem and a, partmula,r
form of cut-off. |

For full comprehension, however, of my
invention reference must be had to the ac-
companying drawings, forming a part of this
specification, In which similar reference char-

acters indicate the same parts, and wherem—-—_
Figure 1 is a side elevatiorr, partly in sec-
tion, of an engine constructed acooztdmo* to |

my 1nvent10n F io. 2 is a lonmtudmal sec-

FIO‘ 31s a

50';_ -
tional view of an engine constructed accord- -
ing to my invention. R
_Vertlcal sectional view thereof taken on line
A A, Fig. 2, and illustrating. partlcularlv the ..
parts lea,dlnﬂ' from the ﬁrst to the second
| chamber and the cut-off device. o
6, 7, 8,and 9 are diagrammatical views illus- -

a transverse

5 5 j:
Flgs 4,5,

tratmg the ports eﬂ'ectlnﬁ‘ a commumea,tlon_}]j'_ o

be ween the cylinders.

he cylinder-head at the supply end of 1311@_?_5_5555._- E
engine consists of a plate or wall 3, having

upon one side thereof a pair of annuld,r ﬂangee N

¢ and d and a perforated flange 1 upon 1ts
periphery. The anpular ﬂ:-;mO'e ¢ is located .

near the 1;)e1'1];a}1e1"w;;r of such plate or wall, and

the flange d is within and of ‘sufficiently lessl_};}____;--;_:-jﬁ;ﬁf-

dlemeter than ¢ to provide an annular cham- <=
ber e, ‘which constitutes a. chest to which the -

motive fluid is initially supplied and from ":
which it is projected into the first chamber or :
~The outer side of this chamberis

cylinder.

70

closed by an annular plate #, secured in place

their ports) correspond to oneanotherin every

| preferably by screws g and having the motive-
fluid-supply pipe 4 projecting therethrough.

The cylinders proper (with the excepmon of 75

respect, and each consists of a plate or wallz,

having upon the side thereof toward the sup-
plv-port an annular flange 7, co rresponding . -
in diameter to the annular flange ¢, while the 86
end plate or wall 7, which constitutes the ex- .
haust-end eylmder head, has a perforated =~
ﬂa,nfre m upon its perlphery and correspond--

ing to the flange 1. When the plates or walls

4, with their ﬁano*es 7y are fitted together, they 85
_form a series of cha,mbers N Oy Py @y Py 8y &y Uy = 0
v, w, %, and y, from the latter of Whleh the___.?__"-.f- R
The platesband'zhave =
ports (to be presently described) therem and -
they are centrally perforated to receive a shaft-*f

exhaust-pipe z leads.

outer su:]es of the end cylinder-heads.

tion will not be deseribed in detail herein. -

My improved piston - wheels. correspond
W1th one a,nothel a,nd each. conelsts of a dlS]:{

O :f.:__;
9, which bears in automatically - ]ubmcetmo*-t?”7
| bearmws 3, preferably cast integrally with the
‘These -
self-lubricating bearings may beofanydesired
form and as they form no part of this mven—]_
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5. having a plurality of concavo-convex vanes |

or buclkets 6 carried upon the peripheral por-
tion of the side thereof toward the exhaust
end of the engine. such vanes or buckets be-
ing arranged

and they are preferably braced by a flat ring
8. rigidly secured thereto. Kach of these
piston - wheels is secured rigidly upeon the

shaft by a hub formed integrally with the

former and secured to the latter by a key
9 or in any other preferable manner. Any

- required number of chambers may be used,

15
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according to the fluid - pressure to be util-

ized, and as an illustration I have shown my
engine and will now describe 1t as compris-

ing twelve chambers. 1 prefer to use twelve

(12) piston-chambers, as I have been able to
secure the best results from such a number

where a comparatively high pressure fluid 1s

being utilized, although the number can be
increased or diminished to suit requirements.

The ports are cut through the portion of the
plates or walls coincident with the space be-
tween the vanes or buckets and the circum-

ferential walls constituted by the .annu]@r
flanges, and these ports preferably increase
numerically and in capacity from the supply
to the exhaust end of the engine. In order
that this feature of my invention may be
clearly understood, I may point out as an 1n-
stance that the first plate or wall 4, which di-

vides the motive-fluid chest from the first pis-

ton-chamber », has, say, six ports of one-
quarter (1) inch diameter, the plate or wall «,

dividing chamber n from chamber o, having
'a series of nine (9) ports of the same diame-
-ter, and the next plate or wall, dividing cham-
.bers o from chamber p, having a series of

The |

twelve (12) ports of the same diameter.
next plate or wall, which divides chamber p

from chamber ¢, has a series of nine ports of

three-eighths (%) inch diameter, the wall di-

viding chamber ¢ from chamber » having a | p _ closec
To this end the valvular plate controlling the.
ports leading into chamber # has, say, three =~ = .
apertures 40 of a size corresponding to the
orts they control and three other apertures, .
41, double the length of the apertures they - -
control, the valvular plates controlling the 115
ports leading into chambers ¢ and ¢ having, =
say, four apertures corresponding in size to. -
the ports they control, a second series of, say, =~ .
four apertures 43 double the length of the =~ = =
ports they control, and an aperture 44 one- 120
half longer than the port it controls, the
valvular plates controlling the ports leading .

series of twelve (12) ports of the same diame-

ter as the ports in the last-mentioned wall, and

the plate or wall dividing chamber » from

chamber < has fifteen (15) ports of the same | p

diameter. The next plate or wall, which di-
vides chamber s from chamber ¢, has twelve
(12) ports of one-half (3) inch diameter, the

wall dividing chamber ¢ from « having fifteen

(15) ports of the same diameter as the ports

in the last-mentioned wall, and the wall di-

viding chamber « from chamber » has eight-
een (18) ports of the same diameter. The
next wall, which divides chamber » from

chamber w, has fifteen ports of five-eighths

(%) inch diameter, the wall dividing chambers

w an « having eighteen ports of the same di-

ameter as the last-named port, and the wall ¥
being identical with the last-mentioned wall
and having the same number of ports of the
same diameter. Each port is tapped to have
a tapered angular nozzle 15 screwed therein,

radiaily to the shaft and with
their piston-faces7in the axial plane thereof,

ports are controlled.

wheels and in such a position to have the line

or such nozzles may be in any other suitable
manner secured in place, and the end 16 of =
each of said nozzles is disposed to direct ajet .
tangentially upon the perimeter of the piston- - L
70 -

of force thereof at substantially right angles PR
to a plane intersecting the axis of the wheel AR

and the bucket upon which the jet impinges,

whileaseriesof baffle-plates17,secured rigidly =
75
in and arranged tangentially of the piston- PR
‘wheels, prevent the motivefluid after having -
rota,tively'impinged up_o_nf the vanes or -bUGk?—f}j o
ets again impinging upon the same from the T
interior of the wheel and returning the rota-- L
tion thereof. ‘The ports in each dividing- = -
wall, except the last two, are controlled by - o
an annular valvularplate 25, rotatably mount- -
ed upon the sides of such walls, with which -'
the intake ends of the ports communicate, 85 .
such plate being held against displacement

upon the dividing-walls and projecting with-

| 80

away from the wall by a series of beveled

I prefer to arrange

he valvular plate in 105
such a manner that upon rotating spindle 32. . o

all of the dividing-walls excepting.the last -~ =
two will have one-half of the number of their =
orts either completely or partially closed. .~
LTO

retaining-pieces 24, secured to the plate by
screws 26 and adapted to have their beveled

edges overlap the inner edge of the valvular o
plate, which is correspondingly beveled. The
portion of each valvular plate contiguous to the. I
periphery is provided with a short-toothed - - :
rack 27, with which a pinion 28 intermeshes, -
said pinion being mounted rigidly upon the n- |
ner end of a spindle 29, the outer end whereof -
has a beveled gear 30 mounted rigidly thereon. .
A spindle 82 is supported in bearings 8l upon
the exteriorof the end chambers or sections of IRy
the engine, and a series of beveled gears 33 are ‘100 . .
mounted rigidly thereon, one adjacent to and"
adapted to intermesh with each of the beveled -~ - -

90

95 . : -

gears 30. Upon rotating this spindle 32 the

into chambers p, », and ¢ having, say, six

apertures 45, corresponding in size to the

ports they control, and a second series of 125
six apertures 46, alternating with the sertes = .
last mentioned and double the length of the
ports they control, the valvular plates con-
‘trolling the ports leading into chambers ¢, w0, =

and w having, say, seven apertures 47, corre- 130 e
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sponding in size to the por ts they contml a

second series of seven apertures 43 double
the length of the ports they control, and an
aperture 50 one-half longer -than the port 1t
controls, and the valvalar plate controlling
the ports leading into chamber v having, say,
nine apertures correspondm@ 1n size to the
ports they control and a second series of nine
apertures alternating with the series last
mentloned and double the length of the ports
they control. - Owing to the difference 1n
diameter of the ports in the several cham-
bers, there is a greater movement required to

be given to the valvalar plate controlling the |
larger ports than to the valvular p]a,te con-

| trollmﬂ‘ the smaller ports, and in order to

20

secure a uniform control of all the ports
simultaneously I provide different sized gears

upon the tops of the spindles 29, the size be-

ing suchas to secure a movement of each plate

~ sufficient to control the ports in the chambers
~upon the side of which they are mounted to

30

35

correspondingly uniform extent.

" The advantageous result attenda,nt upon the

numermal reductmn of the ports is that with a

reduced load, and consequently (through the

“automatic crovernor) a reduced pressure in
- the motive-fluid chest, the efficiency of the

engine is maintained under the varying load

,bv cutting off some of the ports and allowing
_'-the remaining ports only to project the jets.

In the operation of my engine the motive

ﬂuid will be admitted in greater volume to |

the chambers progressively from the supply

end of the series of the exhaust, and owing |

. to the uniform diameter of the piston-wheels

40

45

the motive fluid leaving one chamber after

acting upon the plston-wheel therein will not

need to overcome a mrcumferentla,l velocity
of the piston-wheel in the next chamber
oreater than that of the piston-wheel in the
chamber last acted upon, while the fact of the
jets impinging upon the piston-wheels at
right angles to the axial plane of the shaft
tr ansmits the energy of said Jets to the wheels

in a manner to secure a maximum eﬁimency-

- therefrom.

§O

55

60

What I claim is as follows: -
1. A-compound turbine-engine comprising
a series of piston-chambers of corresponding
capacity, a piston-wheel in each chamber, said

piston-wheels being of corresponding diame- |

ter and having corleSpondmcr circumferen-
tial piston areas, the first chamber of the se-
ries having a series of supply-ports leading
thereinto and each of the succeeding cham-

bers having a series ot ports leading there-
into from the chamber preceding it, the ports

leading into the succeeding chamber being
progressively increasing numerically from
the supply to the exhaust end of the engine,
and valvular means controllmﬂ‘ the ports lea.d-
ing to the first chamber.

9. A compound turbine-engine comprising

capacity, a plqton “wheel in each chambm gald.-- S
piston-wheels being of corr eslaondmtr dlame- IRREEE
ter and having corresponding circumferen- .
tial piston areas, the first chamber ot the se- -

‘ries having a series of supply-ports leading B
thereinto and each of the succeeding cham- =

70

bers having a series of ports leadmﬂ* there-

into from the chamber preceding.it, the ports | o
leading into the succeeding chamber being

'prowresswel y increasing numencally from
the supply to-the exhaust end of the engine, - .

and valvular means controlhno' the ports lead-.-f[ N

ing to said chambers.

3. A compound turbme—encrme comprising -

aseries of piston-chambers coaxially arranged 80

and each consisting of .a plate having an an--

nular flange cast in one with the per1phervf':{f
thereof, means securing such chambers to- . =

‘gether W]th the free end of the wall of each B

i in contact with the periphery of the plate of 85
‘the chamber next to it, a cylinder-head tor

closing the chamber at one end of the series,

2) shaft extending centrallv through said se- -~
ries of chambers., a series of piston- -wheels of -
| each.chamber, means rigidly securing sald pis-

ton-wheels to the shaft, a series of steam-ports
| leadmg into the chamber at one end of the se-
ries, a series of portsleading from each cham-
‘ber to the chamber succeedmo' it in the se-
Tles, and an exha,ust-port leadm(r from thelast -

corresponding diameter one being located in

chamber of the series, each series of ports be-—;f
ing o-rea,ter numerlca,llv than the serles pre-

cedmcr it.

00

4, A compound turbme—eno'lne comprmng{_,;._
a series of piston-chambers coamallv arranged
and each consisting of a plate having an an-
nular flange cast in one with the perlpherv._'_'.
thereof, means securing such ‘chambers to-

gether with the free end of the wall of each

105

In contact with the perlpherv of the plate of
the chamber next to it, a cylinder-head for =~
closing the chamber at one end of the series, =
a shaft extending centra,lly through said se-

I10

ries of chambers, a series of piston-wheels of 110 °

corresponding diameter one being located in

each chamber, means ri crldly securing said pis- ..

| ton-wheels to the shaft, a series of steam-ports
‘leading into the chamber at one end of the se- . =

ries, a series of ports leading from each cham- 115

ber to the chamber succeedm@ it in the se- =
ries, and an exhaust—port leadmcr from thelast =
cha,mber of the series, each series of portsbe- =~
ing of greater collective capacity than the se-f. S

ries precedmﬂ' it, and valvular means for si- 120 -

‘multaneously controllmo* all of said ports,such

valvular means consisting of a series of an- =~
nular valvular plates one upon the sideof each -

chamber with which the supply end of the.;'_"5_-;;___;5_;-_}?

125,

ports communicate and having a series of ap- 125
ertures registering with said ports, and means‘:;_j

for regulating said annular plates

5. A compound turbine-engine comprlc;mtr-"-

a series of piston- -chambers coamallv arranged -

a series of piston-chambers of corr espondmg | and each consisting of a pla,te havmcf an an— I%O



T TR
- — m—— —

prm— T LN L e R

— T TEE—T T LSS —— YW T1TGd W WP R T -

o e TR L

T

-I...l.'l.i_l_#.._l__"'ﬁﬂ.n- iy
T

r o L oy el sl el e ek . L Y, - P 3 g B ] VT ol eyl S g fege e bk
C

35

10

I5

20

BEST AVAILABLE COP*

4 - -778,408,

nular flange cast 1n one with the periphery
thereof, means securing such chambers to-
gether with the free end of the wall of each

in contact with the periphery of the plate of

the chamber next to it, a cylinder-head for
closing the chamber at one end of the series,
a shaft extending centrally through said se-
ries of chambers, a series of piston-wheels of
corresponding diameter one being located In
each chamber, meansrigidly securing said pis-
ton-wheels to the shatt, a series of steam-ports
leading into the chamber at one end of the se-

ries, a series of ports leading from each cham-

ber to the chamber succeedmw it in the se-
ries, and an exhaust-port leadmw from the last
chamber of the series, each series of ports be-
1ng of greater collectwe capacity than the se-
ries precedmo it, and valvular means for si-
multaneously controllmof all of said ports, such
valvular means consisting of a series of an-
nular valvular plates one upon the side of each

chamber with which the supply end of the
ports communicates and having a series of ap-
erent lengths registering with

' w'E

ertures of di
sald ports, and means for rotating said annu-

lar plates.

6. A compound turbine-engine comprising

~aseries of piston- -chambers coaxiall y arranged

and each consisting of a plate having an an-
nular

. thereof, means securing such chambers to-

40

gether with the free end of the wall of each

in contact with the periphery of the plate of
the chamber next to it, a cylinder-head ftor
closing the chamber at one end of the series,
) shatt extending central]v through said se-
ries of chambera a series of piston-wheels of

corresponding diameter one being located 1n

each chamber, means rigidly securing said
piston-wheels to the shaft, a series of steam-
ports leading into the chamber at one end of

lange cast in one with the perlphery-

last cha,mber of the series, each series of ports

upon the perimeters of the piston- -wheels. .

7. A compound turbine-engine compmsmo{ :

a series of p1ston-chambers coamallv arranged =
and each consisting of a plate having an an-
nular flange cast in one with the périphery ..
thereof, means securing such chambers to-
gether W1th the free end of the wall of each -
in contact with the perlpherv of the plate of

the seme& a series of por ts ]eadmo from each' RS
chamber to the chamber succeedmcf it in the =
series, and an eﬂmust—port leadmw from the ~ ~
being of greater collective capacity than the
series precedm@ it, and a series of tapered -
nozzles carried one in the exit end of each
port and adapted to direct a jet. tfmo'entmlly o
~5¢

*ﬁ .'5 51 .‘1

the chamber next to it, a cylinder-head for =

closing the chamber at one end of the series,
a shaft extending centrally through said se- 60
ries of chambers, a series of plston—wheels of
corresponding diameter one being located in-
each chamber, means rigidly securing said
piston-wheels to the shaft, a series of steam- .. )
ports leading into the cha,mber at one end of 65
the series, a series of ports leading from each

‘chamber to the chamber Hucceedmo- it in the

series, and an exha,ust-port lea,dma' from the

Jast chamber of the series; each series of ports
being of greater collectwe capacity than the

70.

series precedmg it, a series of tapered nozzles =

carried one in the exit end of each port and -
adapted to direct a jet tangentially upon the.
perlmeters of the plston-wheels and valvalar
‘means for mmultaneously controllmﬁ a,ll of.

said ports.

In tesinmdnv Whereof Thave aﬁixed my 510-_.:_._._::__;____;_

nature in presence ot two witnesses.

. VICTOR FILTEAU
Wltnesses.

WriLriam P. MOFEAT
FRED. J bFARS. B

75
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