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UNITED STATES , PATENT OFFICE. 
EMIL ANDERSON, OF NEW YORK, N. Y., ASSIGNOR T‘O I-I. STANLEY TODD, 0F NEW 

YORK, N. Y. 
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1,024,111. Speciñcation of Letters Patent. Patented Apr. 23, 1912. 
Application filed August 20, 1910. Serial No. 578,182. 

To all whom it may concern.' 
Be it known that I, EMIL ANDERSON, a 

citizen of the United States, and a reside-nt 
of New York, county and State of New 
York, have invented certain new and useful 
Improvements in Turbine or Impact En 
gines, of which the following is a specifica 
tion, reference being had to the accompany 
ing drawings, forming a part thereof. 
My invention relates to turbine or rotary 

impact engines, and particularly to com 
pound engines of this character wherein, in 
addition to the motive fiuid'being employed 
in successive stages, it is admitted at high 
pressure at a plurality of points simultane 
ously. 
The main object of my invention is to 

effect economy in operation and this object 
I attain by first, increasing the eiiiciency of 
the engine; second, reducing the waste due 
to leakage. 
In order that my invention may be 

thoroughly understood, I will now proceed ' 
to describe an embodiment thereof, having 
reference to the accompanying drawings 
illustrating` the same, and will then point 
out the novel features in claims. 
In the drawings: Figure 1 is a View in 

central longitudinal section through an en 
gine construct-ed in accordance with my in 
vention. Fig. 2 is a viewV in transverse ver 
tical section, the plane thereof being sub 
stantially upon the line 2-2 of Fig. 1. Figs. 
3, 4, and 5 are partial face views and views 
partly in section of the three inlet heads. 
Figs. 6, 7, and 8 are sectional views through 
the impelling wheel and the stationary abut 
ments which are formed as part of the heads 
shown in Figs. 3, 4, and 5, the planes of 
the sections 6, 7, and 8 being substantially 
parallel respectively with the face views in 
Figs. 3, 4, and 5. Fig. 9 is a detail view 
inv side elevation of a portion of one of the 
low pressure elements of the impelling 
wheel. Figs. l0 and 11 are transverse sec 
tional views through the buckets of the im 
pelling wheel and the stationary abutments 
through which motive fluid is admitted 
thereto, the views being provided for the 
purpose of showing, in somewhat diagram 
matic form, the action of the motive fluid 
as it is admitted to the buckets. 
In general, the engine comprises a suitable 

casing composed of a body portion 2O and 
end heads 2l, and a rotaryimpelling wheel 

22 mounted therein. The casing is provided 
with a cylindrical bore 23 and three recesses 
24 extending outwardly therefrom in a 
radial direction and substantially equidis 
tantly disposed around the engine. The end 
heads 2l are provided with suitable bearings 
25 for supporting the shaft 26 of the im 
pelling wheel. The impelling wheel 22 com 
prises a hub 27, a plurality of rotary rings 
28, .2Q-_29, 30-30, and 31`31 secured to ro 
tate therewith, and heads 32 which, by their 
abutting engagement with the rings and 
their screw-threaded engagement with the 
hub, secure the several parts together. The 
several rings of the impelling wheels are 
provided near their peripheries with lateral 
depressions 33 constituting buckets for re 
ceiving the motive fluid, the walls of the re 
cesses constituting impact surfaces against 
which the mot-ive fluid acts to impart its 
energy to the motor. 
Located within the recesses 24-24 are 

three heads designated by the reference char 
acters 34-35-36 respectively. Each of 
these heads includes a plurality of station 
ary plates 37 having portions which extend 
inwardly within the bore of the casing and 
between the several rotary rings 28-,29 
30-3l. The inwardly extending portions 
of these plates constitute stationary abut 
ments as will presently be shown which 
serve, first, as a means through which mo 
tive fluid is admitted to the buckets; and 
second, as re-action elements for the motive 
fluid. The central pair of plates 37 of each 
of the heads 34-35-36 combine with the 
buckets of the central ring 28 and t-he inner 
or adjacent buckets of the two rings 29 to 
constitute a plurality of high pressure stages 
in the engine, one for each of the said heads, 
while the two pairs of outer plates 37 of 
the heads 34 and 35 combine with the buck 
ets upon both sides of the rings 30, the 
outer buckets of both of the rings 29 and 
the buckets of both of the rings 3l (the 
rings 3l having buckets upon one side only 
thereof) to constitute two low pressure 
stages in the engine. As will presently be 
shown there is no low pressure stage ad 
jacent the head 36, the outer pairs of plates 
37a and 37b therein being shorter and em 
ployed merely for the purpose of obstruct 
ing the passage of motive fluid at this point. 
All of the blades eXcept the plates 37a and 

37b just referred to have transverse oblique 
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openings 38 therethrough near their front 
ends and lateral recesses 39 just in advance 
of these openings. The forward extremi 
ties of the blades are moreover pointed‘as at 
40, Figs. l() and 11. 
Each of the heads 34-35-36 is provided 

with high pressure inlets 4l which communi 
cate with tangential nozzles 42 through 
which motive Íluid is directed at an angle 
to the periphery of the ring 29, at a point 
in line with the ends of the buckets 33 there 
in. These nozzles are conveniently con 
trolled by means of throttle valves in the 
form of rotatable plugs 43. 
In addition to the high pressure nozzles 

42 in each of the heads 34-35-36 the head 
34 is provided with two low pressure nozzles 
44 transversely in line with the high pres~ 
sure nozzle 42, as appears more clearly in 
Fig. 3, while the head 35 is provided with 
low pressure nozzles 45-45 to the rear of 
the high pressure nozzles 42, as will be seen 
by reference to Figs. 2 and 4. The nozzles 
44 in the head 34 are controlled by the 
same valve 43 which controls the high pres- ̀ 
sure nozzle 42 therein, while a special valve 
46 controls the low pressure nozzles in the 
head 35. The nozzles 44 in the head 34 are 
fed from branch passages 47 which lead 
from the high pressure buckets near the pe 
riphery of the disks 28-29-29 at a point 
immediately in the rear of the plates 37, 
while the nozzles 45 in the head 35 are sup 
plied'from branch passages 53 which simi~ 
larly lead from the high pressure buckets 
of the rings 28-29»-29 at a point immedi 
ately to the rear of the plates 37 in the said 
head 35. The rear ends of these plates 37 are 
oblique to the peripheries of the rings and 
to the radial sides of the buckets as shown, 
so that the fluid is deflected by them out of 
the buckets into the passages 47. At their 
forward ends the nozzles 44 and 45 are in 
communication with the periphery of the low 
pressure rings 30-30 and are arranged to 
deliver motive fluid to the ends of the buckets 
therein. The head 35 is also provided with 
other passages 48-48 which afford com 
munication between the low pressure buckets 
at the periphery of the rings 29-29, 30~30, 
31-31, over the plates 37 from points i1n~ 
mediately to the rear thereof to points im 
mediately in advance thereof. The forward 
ends of these passages wherein they again 
deliver the motive lluid to the low pressure 
buckets are preferably of expanding nozzle 
form. The head 36 is provided with branch 
passages 49 corresponding generally with the 
branch passages 47 in the head 34, the said 
passages being designed to receive motive 
fluid from the high pressure buckets at a 
point to the rear of the plates 37 in the head 
36 and to deliver the motive fluid to the low 
pressure buckets at a point slightly to the 
rear of that at which high pressure fluid is 
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admitted to the high pressure buckets 
through the head 36. 
Immediately in advance of the head 36 t-he 

engine is provided with an exhaust passage 
50 which is in open communication with the 
low pressure buckets in the rings 29~29, 
30-~30, 3l-3l, but is closed to the high pres 
sure buckets in the rings 28 and 29-29. 
The operation of the engine is as follows: 

Motive fluidis admitted through all three 
of the nozzles 4l in the heads 34_3536 
simultaneously, but for convenience of de 
scription I will first describe the action of 
the motive fluid which enters the high pres 
sure nozzle in the head 34, and then after» 
ward in order, the action of the steam which 
enters the high pressure nozzles in the heads 
35 and 36. Motive fluidin entering the high 
pressure nozzle 41 in the head 34 passes 
through the nozzle 42 directly to the ends 
of the high pressure buckets in the rings 28 
29-29, entering and filling up the buckets 
as they pass beneath the said nozzle. Being 
_delivered at an angle the motive fluid will 
impinge against the forward walls of the 
buckets whereby a certain portion of the 
energy of the motive fluid will be imparted 
to the impelling wheel to rotate the same in 
the direction of the arrow in Fig. 2. 
Referring now particularly to Fig. l0 the 

motive fluid will pass from the buckets in 
the ring 28 through the oblique openings 38 
in the plates 37, which are slightly wider 
on the outside of the plates to allow for some 
expansion of the fluid2 and will be directed 
toward the forward walls of the buckets in 
the adjacent surfaces of the rings 29. This 
will produce a further impulse upon the irn 
pelling wheel as will be well understood. 
In the position of the parts shown in Fig. l0 
the motive fluid will pass thence through the 
lateral recesses 39 in the plates 37 to the 
buckets in the rings 29 in advance of those 
in line with the lateral openings 38, the 
shape of the recesses being such as to again 
direct the motive lluid upon the forward 
walls of the buckets, upon which it now 
acts eXpansively, and thereafter the motive 
fluid will pass in front of the sharpened 
edges 40 of the plates 37 to the buckets in 
advance of the said plates, through the cor 
rugated passages which are formed on ac 
count of the fact that the buckets on adja 
cent faces of the rings 28 and 29 are stag 
gered. Referring now to Fig. 1l, it will be 
seen that as the impelling wheel advances a 
certain portion of the motive fluid will pass 
through the recesses 39 upon the sides of the 
plates 37 adjacent to the ring 28 and'so will 
be deflected toward the front walls of the 
advanced buckets in the said ring 28 and 
on through the corrugated passages between 
ring 28 and the other ring 29, in the same 
manner as was just described. Between the 
relative positions shown in Figs. 10 and 1l 
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there is an intermediate position in which 
the outlet passages for the fluid are nearly 
or quite closed. This is because of the fact 
that the nozzle 42 overlaps the openings 38 
but does not extend to the recesses 39. This 
construction affords high torque at starting 
and in running at low speeds. 
After the motive fluid has entirely passed 

the plates 37 in the head 34 it will travel 
with the impelling wheel but at a speed 
greater than the speed of the impelling 
wheel, and by its successive engagement with 
the forward walls of the several buckets, 
will impart ‘still further energy thereto. 
The buckets in the adjacent rings are, it will 
be noted, arranged in staggered relation to 
each other so that a zig-zag passage is pro 
vided for the motive fluid such as will tend 
to produce the greatest efliciency of the mo 
tive fluid as it passes around the engine. 
When the motive fluid reaches the head 35 it 
will be deflected by the rear edges of the 
plates 37 into the low pressure passage 35, 
passing along the branches thereof to the 
low pressure nozzles 45, to the low pressure 
buckets in the rings 30. At these points it 
will be distributed by the forward ends of 
the low pressure plates 37 in the head 35 to 
the buckets in rings 3l and the low pressure 
buckets in rings 29 in the same manner as 
was just described in connection with the 
high pressure plates in the head 34. There 
being two sets, however, of the plates and 
two sets of low pressure buckets, each of 
which is of a capacity equal to the said high 
pressure buckets and plates previously de 
scribed, the motive fluid will be permitted to 
expand to twice its previous volume where? 
by the expansive force of the motive fluid 
may be used, as is common in compound en 
gines. The motive fluid will now pass along 
through the low pressure portion of the im 
pelling wheel until it reaches the exhaust 
passage 50 through which it will be dis 
charged. It may be noted that the low pres 
sure plates 37h-37b in the head 36 will not 
prevent the free passage of the motive fluid 
to exhaust because of the fact. they are not 
of sufficient length to do so, as will be seen 
by reference to Fig. 8 and the dotted lines 
in Fig. 2. 
Now considering the passage of the high 

pressure motive fluid which enters through 
the head 35. This motive fluid passes 
through the high pressure nozzle 42 in the 
said head, thence to the high pressure 
buckets, being distributed by the high pres 
sure plates 37 therein in the same manner as 
was described in connection with the admis 
sion of high pressure motive fluid through 
the head 34; thence the motive fluid will 
pass through the high pressure portion of 
the impelling wheel to the passage 49 in the 
head 36, thence through the branch portions 
of the said passage (see Fig. 5), thence to 

i a 

the low pressure buckets of the impelling 
wheel, and thence almost immediatel-y to ex 
haust. It may be noted that while the mo 
tive fluid from the high pressure portion of 
the wheel at this point enters the low pres 
sure portion of the wheel it is not distributed 
therein through plates 37 because there are 
no plates at this point corresponding to the 
plates 37 in the other heads, the only low 
pressure plates being the low pressure plates 
37a and 37b which are arranged in advance 
of this point for confining the motive fluid 
to its proper point. 
The motive fluid which enters the high 

pressure nozzle 42 in the head 36 passes into 
the high pressure buckets in the impelling 
wheel, being distributed therein through 
high pressure plates 37 in the same manner 
as was described in connection with the' 
high pressure motive fluid in the head 34, 
thence through the impelling wheel to the 
passage 47 in the head 34 and through the 
branches thereof to the low pressure nozzles 
44. thence being distributed by the low pres 
sure plates 37 in the head 34 through the 
low pressure portion of the impelling wheel 
to the head 35, thence through the cross-over 
passages 48 back to the low pressure portion 
of the impelling wheel in advance of the 
head 45, and thence past the head 3G to the 
exhaust 50. 
From the foregoing it will be seen that 

the motive fluid is fully compounded 
through two stages from the heads 36 and 
34, while the motive fluid from the head 35 
is exhausted through the low pressure side 
of the wheel and a part of its energy is used 
expansively though not to such an extent 
as it is from the other heads. As a result 
of the foregoing, however, l am enabled to 
employ but a single exhaust for an engine 
having three high pressure points of admis 
sion and by this means I have avoided much 
loss otherwise liable to occur through leak 
age, etc., as is the case where three separate 
and independent exhausts are employed. 
As this question of loss of leakage is one of 
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great importance in engines of this descripw . 
tion, I have provided special means for pre 
venting leakage between the periphery of 
the impelling wheel members and the casing 
as follows: I have provided two stationary 
rings 515l suitably secured to the casing 
body 20 within the bore 23 thereof and sur 
rounding the rings 29-29. The inner faces 
of these rings are stepped as are the corre 
sponding peripheral faces of the said rings 
29-«29 as will be readily understood by ref 
erence to Fig. 1. In order now for the mo 
tive fluid to pass directly from the high 
pressure to the low pressure buckets over 
the edges of the rings 29~29, it will be 
necessary for them to pass a succession of 
surfaces and a succession of shoulders, each 
of which will act to oppose such passage. 
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To prevent the lateral escape of motive 
fluid from the low pressure portion of the 
impelling wheel I have provided stationary 
rings 52-52 conveniently secured to the e-nd 
heads 21 of the casing and arranged for co 
action with the outer faces of the rings 31. 
These rings may conveniently be adjustable 
so that wear may be compensated for. 
“That I claim is: 
1. In an engine of the type described, the 

combination with a casing having a cylin 
drical bore, of an impelling wheel mounted 
in the said bore provided with a plurality 
of parallel rings forming high pressure ele 
ments and low pressure elements at either 
side of the high pressure elements, the said 
engine having means for admitting motive 
fiuid to the high pressure elements at a plu 
rality of points around the impelling wheel, 
cross-over passages for conveying the ex 
haust motive fluid outward from the high 
pressure elements, in advance of each of the 
points at which the motive fluid is admitted 
thereto, to t-he low pressure ele-ments of the 
said impelling wheel, and a single exhaust 
passage for receiving the exhaust motive 
fluid from the said low pressure impelling, 
wheel elements. 

2. In an engine of the type described, the 
combination with a casing having a cylin 
drical bore, of an impelling wheel therein 
mounted in the said bore and provided with 
high pressure rings and low pressure rings, 
and headswhich divide the high and low 
pressure portions of the said impelling wheel 
into three chambers each respectively, the 
said engine having means for admitting mo 
tive fluid to the high pressure rings simul 
taneously in each of the three chambers, 
cross-over passages for conveying exhaust 
motive fiuid from two of the high pressure 
chambers to the _corresponding two low 
pressure chambers in advance thereof, a 
transfer passage for conveying the exhaust 
motive fluid from the rear of the two said 
low pressure chambers to the said chamber 
immediately in advance thereof, and a sin« 
gle exhaust passage for receiving the ex 
haust motive fluid from the latter of the two 
said low pressure chambers and from the 
low pressure portion of t-he impelling wheel 
in proximity to the third low pressure cham 
ber. 

3. In an engine of the type described, the 
combination with an impelling wheel in 
cluding two rings whose adjacent faces are 
recessed to form buckets and are spaced 
apart contiguous to the said bucket forming 
recesses to form an annular channel, of a 
casing in which the said impelling wheel is 
mounted, and a plate secured to the said 
casing and projecting within and closing 
a part of said channel, the said plate having 
a transverse oblique opening therethrough, 
and the said engine being provided with 
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means for admitting motive fluid directly to 
the buckets in one of the said rings, the said 
opening through the plate being arranged 
to constitute a passage through which the 
motive fluid will pass in one direction from 
the buckets in the one of the said rings to 
the buckets in the other said ring, and be 
yond said plate through said annular chan 
nel, the back of said plate being arranged to 
defiect- the motive fluid outward. 

4l. In an engine of the type described, the 
combination with an impelling wheel in 
cluding two disks whose adjacent faces are 
recessed to form buckets and are spaced 
apart contiguous to said bucket forming re 
cesses to form an annular channel, of a cas 
ing in which said impelling wheel is mount 
ed, and a plate secured to the said casing 
and projecting within said channel, the said 
plate having an oblique transverse opening 
therethrough and the said engine being pro 
vided with a tangential peripheral nozzle 
for admitting motive fluid directly to the 
ends of the buckets in one of the said rings, 
the said oblique opening through the plate 
being arranged to constitute a passage 
through which the motive fluid will pass 
from the buckets in the one of the said rings, 
to the buckets in the other said ring. 

5. In an engine of the type described, the 
combination with an impelling' wheel in 
cluding two disks whose adjacent faces are 
recessed to form buckets and are spaced 
apart contiguous-to the said bucket forming 
recesses to form an annular channel, of a 
casing in which the said impelling wheel is 
mounted, a plate secured to the said casing 
and projecting within the said channel, the 
said plate having a transverse opening there 
through and recesses in advance/of the said 
opening upon both sides of the said plate, 
and the said engine being provided with 
means for admitting motive fluid directly 
to the buckets in one of the said rings, the 
said opening through the plate being ar 
ranged to constitute a pasasge through 
which the motive fluid will pass from the 
buckets in the ring to which it is directly 
admitted as aforesaid, to the buckets in the 
other said ring. 

6. In an engine of‘the type described, the 
combination with an impelling wheel includ 
ing two disks whose adjacent faces are re 
cessed to form buckets and are spaced apart 
contiguous to the said bucket forming re 
cesses to form an annular channel, of a cas 
ing in which the said impelling wheel is 
mounted, and a plate secured to the said 
casing' and projecting within the said chan 
nel, the said plate having an oblique opening 
therethrough and curved recesses in advance 
of the said opening upon either side of the 
said plate, and the said engine being pro 
vided with a tangential nozzle for admit 
ting motive fluid directly to the buckets in 
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one of the said rings, the said motive fluid 
being arranged to pass thence through the 
opening in the said plate, to the buckets in 
the other said ring. 

7. In an engine of the type described, 
the combination with an impelling wheel 
including two disks Whose adjacent faces 
are recessed to form buckets and are spaced 
apart contiguous to the said bucket forming 
recesses to form an annular channel, the 
bucket forming recesses in one of the disks 
being arranged in staggered relation with 
respect to the bucket forming recesses in the 
other said disk, whereby the said annular 
channel in its inclusion of the spaces con 
taining the said buckets forms a tortuous 
passage for mot-ive fluid, of a casing in 
which the said impelling wheel is mounted, 
and a plate secured to the said casing and 
projecting within the said channel, the said 
plate having a transverse opening there 
through, and the said engine being provided 
with means for admitting motive Huid di 
rectly to the buckets in one of the said 
rings, the said opening through the plate be 
ing arranged to constitute a passage 
through which the motive fluid will pass 
from the buckets in the one of the said rings 
to the buckets in the other said ring. 

8. In an engine of the type described, the 
combination with an impelling wheel in 
cluding two disks whose adjacent faces are 
recessed to form buckets and are spaced 
apart contiguous to said bucket forming re 
cesses to form an annular channel, the 
bucket forming recess in one of the disks 
being arranged in staggered relation with 
respect to the bucket forming recesses in the 
other said disk, whereby the said annular 
channel in its inclusion of the spaces con 
taining the said buckets form a tortuous 
passage for motive fluid, of a casing in 
which said impelling wheel is mounted, and 
a plate secured to said casing and project 
ing within said channel, the said plate hav 
ing an oblique transverse -opening there 
through and the said engine being pro 
vided with a tangential peripheral noz 
zle for admitting motive fluid directly to 
the ends of the buckets in one of the said 
rings, the said oblique opening through the 
plate being arranged to constitute a pas 
sage through which the motive fluid will 
pass from the bucket-s in the one of the said 
rings, to the buckets in the other said ring. 

9. In an engine of the type described, the 
combination with an impelling wheel in 
cluding two disks whose adjacent faces are 
recessed to form buckets and are spaced 
apart contiguous to the said bucket forming 
recesses to form an annular channel, the 
bucket forming recesses in one of the disks 
being arranged in staggered relation with 
respect to the bucket forming recess in the 
other said. disk, whereby the said annu 

lar channel in its inclusion of the spaces 
containing the said buckets forms a tor 
tuous passage for motive fluid, of a casing 
in which the said impelling wheel is mount 
ed, a plate secured to the said casing and 
projecting within the said channel, the said 
plate having a transverse opening there 
through and recesses in advance of the said 
opening upon both sides of the said plate, 
and the said engine being provided with 
means for admitting motive fluid directly 
to the buckets in one of the said rings, the 
said opening through the plate being ar 
ranged to constitute a passage through 
which the motive fluid will pass from the 
buckets in the ring to which it is direct-ly 
admitted as aforesaid, to the buckets in the 
other said ring. 

10. In an engine of the type described, the 
combination with an impelling wheel in 
cluding two disks whose adjacent faces are 
recessed to form buckets and are spaced 
apart contiguous to the said bucket forming 
recesses to form an annular channel, the 
bucket forming recesses in one of the disks 
being arranged in staggered relation with 
respect to the bucket forming recesses in the 
other said disk, whereby the said annular 
channel in its inclusion of the spaces con 
taining the said buckets forms a tortuous 
passage for motive fluid, of a casing in 
which the said impelling wheel is mounted, 
and a plate secured to the said casing and 
projecting within the said channel, the said 
plate having an oblique opening there 
through and curved recesses in advance of 
the said opening upon either side of the 
said plate, and the said engine being pro 
vided with a tangential nozzle for admit 
ting motive fluid directly to the buckets in 
one of the said rings, the said motive fluid 
being arranged to pass thence through the 
opening in the said plate, to the buckets in 
the other said ring. 

11. In an engine of the type described, 
the combination with an impelling wheel 
having high pressure elements and low pres 
sure elements arranged side by side, and a 
casing in which the said impelling wheel is 
mounted, of a stationary ring secured with 
in the said casing and adapted to engage 
the peripheral face of a portion of the im 
pelling wheel, the interior face of the said 
stationary ring and the peripheral face of 
a portion of the impelling wheel co-acting 
therewith being correspondingly stepped to 
form a plurality of cylindrical co-engaging 
faces having different radii. 

l2. In an engine of the type described, 
the combination with an impelling wheel 
including two disks whose adjacent faces 
are recessed to form buckets and are spaced 
apart contiguous to the said bucket form 
ing recesses to form an annular channel, of 
a casing in which the said impelling wheel 
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is mounted, a plate securedto the said cas- lplate overlapping the transverse opening 
irâg and projecting Within the said channel, therein but not reaching to said recesses. Y 
t e said )late havin@ a transverse opening „ therethroligli and recbesses in advance of thîe EMIL ANDERSON’ 
said opening upon both sides of the said ÑVitnesses: 
plate,'tl1e said engine ‘being> provided With D. HOWARD HAYWARD, 
a tangential peripheral nozzle above said LYMAN S. ANDREWS, Jr. 
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