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projection 40 of the housing. As best seen in Fig. 2, 
the inclined edges of the vanes 46 match the tapered faces 
of the baffle projection 40, the rotor and housing parts 
being constructed with close tolerances between the rel 
atively moving parts. The baffle projection 40 should 
extend a sufficient circumferential distance in the ring 
channel 47 to lie across at least two vanes of both disk 
members 23 and 24 to prevent an open by-pass, as will 
later be better understood. 

Referring to Figs. 3 to 6, inclusive, there is shown 
cross-sections of several vane constructions. FigS. 3 
and 4 show vane constructions that enable the fluid ma 
chine to be used as either a motor or turbine or as a 
pump or compressor since the housing and rotor design 
is substantially symmetrical. The vanes 46a and 46b 
may be positioned in alignment across the ring channel 
47 as shown in Fig. 4 or staggered as shown in Fig. 3. 
For the vane constructions shown in Figs. 4, 5 and 6 it is 
preferable to position the vanes in alignment across the 
ring channel 47. it is particularly preferable for the 
vane constructions shown in Figs. 5 and 6 to be used 
since these vanes are designed for the greatest mutual 
blade interference to fluid flow in only one direction. 
While the spacing and distances of the vanes are not par 
ticularly critical, it has been found that the ratio of the 
distance between the vanes in the same disk member to 
the average distance between the vanes across the ring 
channel 47 should amount to about 1.5 plus or minus 
25% and that the ratio of the height of each vane to 
the distance between vanes in the same disk member 
should be about 0.35 plus or minus 25% for producing 
the best type nozzle between the opposite vanes providing 
resistance to flow around the ring channel 47. The vanes 
46c of Fig. 5 or 46d of Fig. 6 provide good resistance to 
flow through the ring channel 47 but the vane structure 
shown in Fig. 5 is preferred. It has been found that in 
the structure shown in Fig. 5 the best results are obtained 
when the toe of the vane is sharp and the slope immedi 
ately progressing from the heel of the vane to the toe of 
the next adjacent vane is about 60 degrees, plus or minus 
15 degrees, from a line normal to the rotor faces. Thus, 
high resistance nozzles are formed between opposed 
Wales. 
Assuming for the purpose of example that the vane 

types 46a or 46b are used, either port 37 or 38 could be 
used for the inlet or the outlet and either rotative direc 
tion of the rotor 22 can be obtained in the operation of 
the fluid machine either as a motor or as a pump or com 
pressor. As a motor, fluid under pressure is introduced 
into one of the ports 37 or 38 which will flow out of the 
other port carrying the rotor around in the same direc 
tion. Power may be taken from the shaft 32. A con 
siderable pressure differential will exist between the inlet 
port and the outlet port which will result in a slight 
spilling of the fluid around the rotor within the housing 
which will cause some objectionable friction and gap 
losses which can be reduced proportional to the clearance 
tolerances of machining and thereby rendered negligible. 
The fluid normally by-passing the baffle projection 40 by 
remaining in the spaces or pockets between the vanes 
causes some friction and gap losses but these losses are 
negligible in relation to the high efficiency of the whole 
device. It is of importance to note that the peripheral 
lip 48 of each rotor member at the outer ends of the 
vanes 46 helps to reduce peripheral friction and gap losses 
to a minimum. 

If the vane design of 46c or 46d is used, for example 
with the upstanding points or portions pointing clockwise 
as seen in Fig. 1, fluid under pressure would be introduced 
into the port. 37 to provide a fluid motor in which the 
rotor 22 would be rotated counterclockwise. Used as 
a pump or compressor, the shaft 32 would be driven 
clockwise (as seen in Fig. 1) which would cause fluid to 
be drawn in the port 38 and forced out the port 37. 

3. Where the fluid machine is to be used as a turbine 
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4 
utilizing hot fluids to drive the rotor, a cooling construc 
tion as shown in Fig. 7 may be made to cool the rotor 
and vanes. The companion housing 23 is provided with 
a thickened portion 50 near the bearing flanged opening 
26 through which passes two passages 5i and 52. The 
cap 34 extends over these passages and has corresponding 
passages 53 and 54 with internal threads therein for con 
nection to conduits (not shown). On the back face of 
the rotor disk 24 is an annular channel 55 near the 
periphery with a plurality of radially extending blades 56 
equidistantly spaced about the channel. Also in the 
outer wall of the rotor disk 24 are two concentric annular 
channels 57 and 58 that exactly match in radial distance 
the passages 51 and 52, respectively. The channel 57 is 
in fluid communication with the annular channel 55 at 
the outermost portion thereof by a plurality of passages 
59 while the channel 58 is in fluid communication with 
the innermost portion of the channel 55 through a plural 
ity of passages 60. The open face of the channel 55 is 
covered by an annular plate 61, the plate 61 being de 
tachably fixed to the disk member 24 in any well known 
manner. Coolant introduced into the passage 54 will 
pass through the passages 52, 58, and 60 into the annular 
channel 55 between all the blades 56 and out through 
the passages 59, 57, 51, and 53. The centrifugal action 
of the blades 56 will draw the coolant into the channel 
55 and the thermo-siphoning action resulting from the 
fluid being heated will cause the coolant to "rise' toward 
the center of rotation and out as described above. While 
the construction of cooling illustrated in Fig. 7 may be 
used, other equally efficient well known cooling means 
may be used, as a centrifugal air fan means. 
Where hot fluids are used, it may be more desirable to 

coat the annular channel, vanes, and rotor with ceramic 
material than to provide a separate cooling system, or 
both ceramic coating and a cooling system may be used. 
The fluid machine is readily adapted to be produced in 

stages as shown in Figs. 8 and 9. The housing 65 has 
the usual rotor bearings 66 and 67 at opposite ends there 
of as well as bearings 68 and 69 concentrically arranged 
in wall divisions 70 and 71 of the housing 65. A rotor 
assembly, generally referred to by the reference char 
acter 72, is journaled in the bearings 66, 68, 69, and 67 
with a shaft 73 extending out of the housing 65. The 
particular manner of assembly is not shown but the 
housing 65 may be made in two longitudinal half sec 
tions and assembled together over the rotor assembly 
in a manner well known in the art. As may be seen in 
Fig. 8, the rotor assembly is constructed of several disk 
parts to produce the several stages. The first stage con 
sists of rotor disk parts 74, 75, 76, and 77 in which 74 
is similar to the disk member 23 of Fig. 1. The disk 
members 75 and 76 have annular channels 45 in opposite 
peripheral faces thereof and the disk 77 has an annular 
channel 45 in only the inner face thereof so that in the 
assembled condition three ring channels 47 are formed. 
Also like that of Fig. 1 a wall 39 with a baffle extension 
40 extends into each ring channel 47. These three units 
of ring channels and baffle extensions within the left 
end wall and the wall division 70 provides the first stage. 
The disk member 77 has a journal extension 78 con 

necting another disk member 79 providing the first mem 
ber of the first unit in the second stage. A disk member 
80, corresponding to the member 75 and 76, lies between 
the disk member 79 and a disk member 81, the latter 
disk member being similar to the element 77-79 by 
having a journal 82 and a disk member 83. The disk 
members 79, 80, and 81 provide a second stage of two 
units there being the annular channels on opposite sides 
of the two baffle extensions 40. 
The third and last stage is a single unit having the disk 

member 83 fixed to a disk member 84 on which is fixed 
the shaft 73. The baffle extension 40 is positioned be 
tween the vaned annular channels 45 as before. An inlet 
manifold 85 is connected in parallel to the inlets (for 
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defining a cylindrical cavity, a rotor including a shaft 
rotataby journalled in said casing, a hub on said rotor 
positioned in said cavity and leaving a cylindrical annular 
chamber extending radially outward therefrom, sets of 
vanes rimming the side walls and outer wall of said annu 
lar chamber, the vanes in each set being equally circum 
ferentially spaced and the corresponding vanes in each 
set being in register and equally inclined in the same 
direction, the outer edges of said vanes bounding a cen 
tral annular vane free channel in said annular chamber, 
a sector shaped bafie on said rotor blocking of a por 
tion of said annular channel, a port in each of the radial 
end faces of said baffle and communicating with said an 
nular. chamber, a pair of passages formed in said baffle 
each respectively connected to one of said ports in the 
baffle end face and terminating at its other end in a port 
formed in one of the end faces of the rotor hub, sepa 
rate fluid channels in said casing in respective continuous 
communication with one of said last named ports, means 
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for admitting fluid to one of said fluid channels and for 
discharging fluid from the other of said channels. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

715, 152 Roeske ---------------- Dec. 2, 1902 
768,884 O'Brien -------------- Aug. 30, 1904 
988,990 Fisher ---------------- Apr. 11, 1911 

1,024,363 Richardson ----------- Apr. 23, 1912 
1,418,040 Trane ---------------- May 30, 1922 
1,640,591 Borneman ———————————— Aug. 30, 1927 
1,652,659 Brady ---------------- Dec. 13, 1927. 
2,073,014 Jennings -------------- Mar. 9, 1937 
2,113,116 McMillan -------------- Apr. 5, 1938 
2,458,128 Alterio -------------?---? : "Jan. .1949. ?4? 
2,640,678 Andresen -------------- June 2, 1953 

FOREIGN PATENTS 
373,232 Great Britain ---------- May 17, 1932 


