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This invention relates to fluid driven gyro 

scopes and is directed towards increasing the ef 
ficiency thereof. . . . 

Normally, the periphery of the gyroscope ro 
tor is provided with a surround, usually a part 
of the rotor casing, and the driving fluid circu 
lates in an annular space between the surround 
and the periphery of the rotor. The width of 
this space between the surround and periphery 
in a plane containing the rotor axis, is usually 
uniform across the peripheral surface; that is 
to Say, the surround is uniformly spaced from the 
rotor periphery across the axial width thereof. 
The working fluid enters. the central part of 

the surround, engages the rotorbuckets and then 
spreads out laterally in an axial direction over 
the rotor periphery. In order to increase, the 
diiving torque it is desirable to increase the 
viscous resistance of the fluid at the centre where 
the fluid is rotating at a greater speed than the 
rotor. This can be done by making the sepa 
ration between the surround and the rotor 
periphery Small. This, however, results in an 
increase of viscous resistance in the region of 
the lateral flow over the rotor periphery, where 
the fuid is circulating at a lesser speed than the 
rotor and therefore causing drag on the rotor. 
Consequently, in determining the separation...be 
tween the surround and the rotor periphery a 
compromise has previously been made between 
increased torque and increased drag. The ob 
ject of the present invention is to overcome this 
difficulty. . . . . . 

According to the present invention, a fluid 
driven gyroscope having a surround encircling 
the periphery of the gyroscope rotor is so con 
structed as to provide a space between these parts 
which is less at the centre of the periphery than 
at its sides, which surround is provided with a 
number of air passages directed in an inclined 
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manner on to said periphery. The separation 
increases gradually towards the sides to ensure 
streamline flow and the avoidance of turbulence. 
This gradual increase may be obtained by pro 
viding the surround and/or periphery with a 
curved surface. . . . . . . . . . 

... According to another feature of the invention 
the usual buckets are dispensed with and the 

- periphery of the rotor is roughened overits-cen 
tral portion, for example by knurling. 
In one construction in accordance with the 

invention the periphery of the rotor is curved 
so that the maximum radius of the rotor is at the 
centre and the minimum at the sides. A band 
running round the central part of the periphery, 
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or the part of maximum radius is knurled in 
the same way as the edge of a knob is knurled to 
enable a finger grip to be obtained, but the 
knurling is made rather finer and is of a criss 
cross character. 
The Surround is provided with a cylindrical 

inner Surface and a number of jet passages are 
arranged to extend through the surround with 
their axes lying in a central transverse plane and 
each inclined to a radius of the gyroscope where 
by a ring of driving jets is formed, each prefer 
ably directed on to the periphery of the rotor. 
These jets communicate With an annular air 
Chamber formed between an outer wall of a 
casing and the Surround, Which annular cham 
ber communicates with an air supply. 
The following is a description of two alterna 

tive forms of construction according to this in 
vention, reference being made to the accom 
panying dra Wing, in Which: 

Figure 1 is a section through an air-driven 
gyroscope in a plane at right-angles to the axis 
of Spin; 

Figure 2 is a section in a plane containing the 
axis of spin showing one form of casing, and 
Figure 3 is a similar view to Figure 2 showing another form of the Casing. 
Referring to Figure 1, the numeral iO repre 

Sents the gyroscope rotor which is encircled by 
a surround. having a number of jet passages 
f2 inclined to the radius of the rotor. An outer 
casing 3 is spaced away from the surround so 
as to provide an annular air chamber 4. The 
annular air chamber is provided with a suitable 
air inlet passage 5 in the wall of the casing. 
AS. Will be seen from Figure 2, the casing is 
formed in two parts f6 and 17, the former part 
having the surround if formed integrally with 
it, and the peripheral portions of the two parts 
of the casing being Spaced apart to provide the 
annular chamber 4. The two parts of the cas 
ing are clamped together by suitable bolts i8, 
shown in Figure 1, and are rendered fluid-tight 
by a Spigot joint f9 and packing ring 20 formed 
between these parts. The spindle 2 of the ro 
tOr is supported by ball bearings 22, the Outer 
race 23 of which is carried by the casing. The 
races 23 are provided with axial passages 24 
through which the spent air from the driving 
jets may escape from the casing. It may, how 
ever, be preferable to plug these passages 24 and 
provide alternative passages in the casing which 
operate, as anti-topple or precession modifying 
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jets. in known manner. 
the inner surface 25 of the surround is cylindri 

It Will be noted that 
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cal in shape, whereas the periphery 26 of the ro 
tor is curved, thereby providing a space between 
the periphery and said inner surface which grad 
ually increases from the central portion of the 
rotor to its sides. A central peripheral band 27 
of the rotor is provided with a fine criss-cross 
knurling which is reacted upon by the air which 
issues from the passages 2. The flow of air 
through the passages 2 is obtained by means 
which maintain the pressure in the annulus f4 
higher than in the casing. The arrangement 
shown in Figure 3 differs from that of Figure 2 
in that the surround is formed separately. 
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rotor so as to provide an annular space between 
them which is of less depth around the central 
circumference of the periphery than at the sides 
thereof, the depth of Said annular space being 
uniform in any given radial plane throughout its 
full circular extent. 

4. A fluid driven gyroscope comprising a rotor, 
a Surround encircling the periphery of the rotor 

: and having a cylindrical inner surface, which 
10 surround is provided with passages adapted to 

direct pressure fluid on to said periphery in an 
appropriate direction to drive the rotor, the pe 
riphery of which rotor is curved across its width 

from the casing part 6 and is channel-shaped . . 
in cross-section having its flanges 23 clamped 
between the two casing parts. 

In both of the illustrated 
the distance between the surround and the 

constructions, 
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central knurled band of the rotor and thus 
between the mouths of the passages f2 and 
the knurled band, is about eight-thousandths 
of an inch. Consequently, the high speed 
of the air issuing from the passages around 
the periphery and the resultant high viscous re 
sistance gives a large driving torque to the 
knurled band. The distance of the surface of 
the surround from the rotor periphery increases 
to fifty-thousands of an inch at the sides of the 
rotor, which results in a reduction in the viscous 
drag. in order to improve the streamlined flow 
towards the sides of the rotor it will be noted 
that the sides of the casing part are conical in 
shape. - . X 

In the above constructions, the efficiency is 
found to be high and at the same time the con 
struction is very simple as the necessity for cut 
ting buckets in the periphery of the rotor is 
avoided. Owing to the increased efficiency, 
greater rotor speed may be obtained. With a con 
sequent reduction in rotor size. . 

Iciai?in: . . . . 

1. A fiuid driven gyroscope comprising a rotor, 
a surround encircling the periphery of the ro 
tor, said surround containing passages adapted 
to direct fluid on to said periphery in an appro 
priate direction to drive the rotor, means for 
causing fiow offiuid in said passages to Ward said 
rotor, said periphery and surround being shaped 
to provide an annular space between them which 
is of less depth around a central radial plane of 
said rotor than at parallel radial pianes Spaced 
from said central plane, the depth of said annular 
space being uniform in any given radial plane 
throughout its full circular extent. 

2. Ailid driven gyroscope comprising a rotor, 
a surround encircling the periphery of the rotor, 
said surround containing passages adapted to 
direct, fluid on to said periphery in an appropriate 
direction to drive the rotor, ineans for causing 
flow of fluid in said passages toward Said rotor, 
said periphery and surround being shaped to 
provide an annular space between them which 
increases gradually from a central radial plane 
of said rotor to its sides, the depth of said an 
nular space being unifornin any given radial 
plane throughout its full circular extent. 
... 3. A fluid driven gyroscope comprising a ro 
tor, a surround encircling the periphery of the 
rotor said surround containing passages adapted 
to direct fluid on to said periphery in an appro 
priate direction to drive the rotor, means for 
causing flow of fluid in said passages toward said 
rotor, one of which above recited members of 
the gyroscope has a cylindrical surface and the 
other a curved surface across the width of the 
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So as to provide an annular Space between it and 
the Surround which is of less depth around the 
central circumference of the periphery than at 
the sides, the depth of said annular space being 
uniform in any given radial plane throughout 
its full circular extent. 

5. A fluid driven gyroscope comprising a rotor 
the periphery of which is provided with a cen 
tral circumferential band roughened as by 
knurling, a Surround encircling the periphery of 
the rotor and containing passages adapted to 
direct fluid under pressure on to said periphery 
in an appropriate direction to drive the rotor, 
Said periphery and Surround being shaped to pro 
vide between them a space which is less around 
the central circumference of the periphery than 
its sides. - 

6. An air driven gyroscope comprising a rotor, 
a Surround encircling the periphery of the rotor 
and formed with a number of pressure air pas 
sages each directed in an inclined manner to the 
adjacent radius of the gyroscope, which periph 
ery and Sui'round are shaped to provide between 
them an annular Space which is of less depth 
airound a certain central radial plane of said 
rotor than at parallel radial planes spaced from 
Said central plane, the depth of said annular 
Space being uniform in any given radial plane 
throughout its full circular extent. 

7. An air driven gyroscope comprising a rotor, 
a Surround encircling the periphery of the rotor 
and having a number of air passages formed 
therein and each inclined to the adjacent radius 
of the rotor, a casing encircling said surround 
and Spaced away from it to provide an annular 
chamber, an air conduit communicating with 
said chamber, said periphery and surround being 
shaped to provide an annular space between them 
which is of less depth around a central circum 
ference of the periphery than at the sides there 
of, the depth of Said annular space being uniform 
in any given radial plane throughout its full 
circular extent, and means for the eduction of 
air from said latter space. 

8. A fluid driven gyroscope comprising a rotor, 
an outer Casing encircling said rotor, a surround 
formed integrally with said casing as to provide 
an annular air chamber, an air conduit com 
municating. With Said chamber, said surround 
being provided with a number of air passages, 
each inclined to the adjacent radius of the rotor, 
the periphery of the rotor and the surround being 
shaped to provide between them an annular 
Space which is of less depth around the central 
circumference of the periphery than at the sides 
thereof, the depth of said annular space being 
uniform in any given radial plane thi'oughout 
its full circular extent, and means for the educ 
tion of air from said latter space. 
- 9. An air driven gyroscope comprising a rotor, 
a surround encircling the periphery of the rotor 
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and Containing air paSSages adapted to direct 
air in an appropriate direction on to Said periph 
ery, an Outer casing supporting said surround, 
which surround and casing are shaped to provide 
betWeen then an annular air chamber, an air 
conduit communicating With said chamber, said 
periphery and Surround being shaped to provide 
betWeen them an annular space Which is of less 
depth around a central circumference of the 
periphery than at the sides thereof, the depth 
of said annular space being uniform in any given 
radial plane throughout its full circular extent, 
and means communicating With said space for 
the eduction of air therefron. 

10. A fluid driven gyroscope comprising a rotor, 
a two-part casing around the rotor, a Surround 
formed integrally with one of the parts of the 
casing so as to provide an annular chamber 

O 

encircling the periphery of the rotor, which Sur 
round contains air passages adapted to direct 
air in an appropriate direction on to said pe 
riphery to drive the rotor, an air conduit com 
municating with Said annular chamber, Said 
periphery and surround being so shaped as to 
provide an annular space between them. Which 
is of less depth around the central circumference 
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of the periphery than at the sides thereof, the 
depth of Said annular space being unifornin in 
any given radial plane throughout its full circu 
lar extent, and another air conduit continuni 
cating with this latter. Space for the eduction 
of air therefron. 

11. A fluid driven gyroscope comprising a rotOr, 
a two-part casing around the rotor, a Surround 
encircling a periphery of the rotor and clamped 
between the two parts of the casing so as to pro 
vide an annular space between it and the casing, 
said Surround being provided With a number of 
air passages, each inclined to the adjacent radius 
of the rotor, an-air conduit communicating With 
said annular space, said periphery of the rotor 
and the Surround being SO shaped as to provide 
an annular space between them which is of less 
depth around the central circumference of the 
periphery than at the sides thereof, the depth 
Of said annular Space being uniform in any given 
radial plane throughout its full circular extent, 
and another air conduit communicating with 
this latter Space for the eduction of air there 
from. 
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