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This invention relates to improvementS in Small 
directional gyroscopes such as used on aircraft 
for navigation. My invention has especial appli 
cation to air spun and air erected gyroscopes of 
the free or directional type which are very Sensi 
tive and easily disturbed by Stray air currentS. 
According to my invention, I prefer to enclose 
the rotor and its rotor-bearing frame in a Sub 
stantially closed casing which constitutes or 
takes the place of the usual open vertical ring 
and I so discharge the used air from said casing 
that it serves to maintain the rotor erect. While 
my invention is applicable to either the pressure 
or vacuum driven type of instruments, I have 
shown the latter system in the drawings. Other 
in provements accomplished by my invention will 
be apparent from the following Specification and 
claims. 

Referring to the drawings showing the pre 
ferred form of my invention, 

Fig. 1 is a vertical Section through the outer 
casing and inner casing of a gyroscope construct 
ed in accordance With my invention, the Section 
being taken Substantially on line - of Fig. 3. 

Fig. 2 is a side elevation, partly in section, of 
the resetting mechanism for the card. 

Fig. 3 is a horizontal Section on line 3-3 of 
Fig. 1. a 

Fig. 4 is a vertical section taken substantially 
On line 4-4 of Fig. 1. 
The rotor f of my directional gyroscope is 

shown as of the air Spun type, being journaled 
for spinning about a normally horizontal axis in 
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the rotor bearing frame 2 on anti-friction bear- . 
ings 3 and 4. The rotor proper or rim is pref 
erably made of some heavy material such as 
brass, but the shaft 5 is preferably made of the 
same metal as the frame 2 to avoid troubles with 
temperature compensation, the material prefer 
ably being aluminum alloy or other light metal. 
The shaft 5 is shown as having a short bore at 
its ends in which the reduced inner ends 6 of 
the tapered studs 7 and 8 fit. The outer cone 
faces of Said studs form the inner member of 
the ball bearings 3 and 4. The shaft 5 is shown 
as having a central collar i? to which the heavy 
rim is clamped. As shown, the interior surface 
of the ring-rotor is provided with an interior 
collar 6 which is rolled over its edges to grip 
the collar f around its periphery. By securing 
the rim to the central portion only of the shaft 
5, the shaft is left free to expand and contract 

'naturally at its known rate of expansion so as 
to avoid binding of the bearings, due to unequal 
expansion of the shaft and ring 2. ! 
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The rotor is shown as having buckets 2 cut 
therein, against which an air jet discharged from 
the nozzle 3 impinges to spin the rotor. But a 
Single nozzle may be employed, if desired, Since 
the spinning jet is not relied on, as in prior in 
Ventions, to maintain the shaft horizontal, Since 
I prefer to employ additional means for this pur 
pose. According to my invention, the Vertical 
ring or gimbal 4, Within which the rotor bearing 
frame 2 is journaled on horizontal axis 5-5, 
is made in the form of a cylindrical casing com 
pletely enclosing the rotor and its bearing frame. 
The used air discharged from the nozzle i3 is 
discharged from the casing through ports 6 and 
6' which are normally partially closed by a shut 

ter or cut-off ring 7 secured to the frame 2 (Fig. 
4). Normally, the discharge ports 6 and 6’ are 
equally open, as ShoWn in Fig. 4, but upon rela 
tive tilt of the gyroscope and its vertical ring, 
One of the ports is covered more than the other, 
resulting in greater discharge of air from the 
latter and hence causing an unbalanced torque 
around the Vertical axis 8-8' of the vertical 
ring or casing 4. 
An Outer casing or housing f9 encloses the 

entire instrument and in it the inner casing 4 
is journaled about the aforesaid vertical axis 
8-8' on anti-friction bearings. Air is con 

tinuously exhausted from the case 9 through 
pipe coupling 20. Air is admitted through a 
screened opening 2 in the bottom of the case 9. 
Thence it passes through vertical passages 22 
22', around the bearing 18, thence into annular 
channel 23, and thence through inclined bores 

Within the stem 25 projecting downwardly from 
he casing f4. Thence the air passes through a 
channel 26 to the nozzle 3. 

Preferably, also, I provide a weak spring con 
nection 27 between the frame 2 and the vertical 
casing ring 4 So as to exert a weak torque about 
the horizontal axis 5-5 upon relative tilt of 
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the rotor frame 2 and the vertical casing. This 
is for the purpose of reducing wandering about 
the vertical axis due to friction about the hori 
Zontal axis 5-5, which might otherwise be 
caused by the torque exerted by the erection jets 
6, 6'. Adjustment of the spring tension may be 

Secured by anchoring the upper end of the spring 
in a set Screw 27 threaded in an interior boss 
60 within casing 14. m 
The compass card 28, shown as of the side read 

ing cylindrical type, is visible through the front 
window 29 in casing 9. Instead of resetting the 
gyroscope, as is the present general practice, I 

55 propose to reset the card only. For this purpose 
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I have shown the card as secured to a separable 
disc 3 normally resting on the flat top of the 
vertical ring casing 4. I also provide a means 
for lifting the card and resetting it while lifted. 
Such means is shown as comprising a knob 3 
mounted on a shaft 32 entering the casing 9 
near the top and slidably and rotatably mounted 
therein. Said shaft is shown as Splined in a bevel 
pinion 33 meshing with a bevel gear 34, to which 
is secured a spur pinion 35 meshing With a larger 
gear 36. The gear 36 is shown as journaled on 
a central stem 37 and as carrying a conical clutch 
face 33. The disc 30 is also shown as having a 
collar 39 thereon having an inner complementary 
conical clutch surface 40 adapted to engage the 
surface 38 when lifted. Lifting of the disc 39 
will also free the disc from engagement with the 
casing 4 so that turning of the disc, When lifted, 
does not disturbo the gyrOScope. 
Smali magnets 42 are showii in the bottom of 

the collar 39, cooperating with a small soft iron 
annular inset 43 in the casing & for the purpose 
of holding the card firinly on top of the casing 
38 when in the Operating positio2). 
Sor lifting the card, have shown a pivoted 

fork 84 with its inner end secured to a sleeve 45 
journalled at 86 in a bracket ill'. At it's oper end 
said fork is provided with in Wardly facing collei's 
g8 loosely fitting between the top of the disc 36 
and 3 circular flange S on the collar SS. Hi Wii 
be evident, therefore, that Yªyhem the forked er di 
of the ever 38 is raised, the disc Will be lifted 
from the casing É 43 and the cornica clutch SULE’’- 
faces 33 and tie will engage. For this purpose 
there is also securedi to ?he sleey7e ?§ ain: a, iºm ?63 
having a notch Sk in the end thereof With a bev 
eled entrance 52 thereto. The inner end 53 of 
the shaft 32 is shown as reduced and "ounded so 
that when the shaft is pushed in Wardly, the re 
duced end 53 thereof engages the beveled sur 
face 52 to raise the lever 5 to enter the notch 
5i, thereby lifting the collar and disc 30 and 
card 23. Thereupon the knob 3 may be rotated 
to reset the card through the gearing 33, 36, 35 
and 36, and clutch 38 and 50 as described. 
As many changes could "be inade in the above 

construction and many apparently widely differ 
ent embodiments of this invention could be made 
without departing from the scope thereof, it is 
intended that all matter contained in the above 
description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in 
a limiting Sense. 

Having described my invention, What claim 
and desire to secure by Letters Patent is: 

i. in a directional gyroScope, having an air 
spun rotor and rotor bearing frame, a closed cas 
ing in which said frame is mounted for oscilla 
tion about a horizontal axis, means mounting 
said casing for freedom about a vertical axis, 
means for introducing a jet of air into said cas 
ing for spinning the rotor, a pair of oppositely 
directed ports in Said casing for discharging the 
used air, and a shutter on said frame for differ 
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entially closing and opening said ports upon rel 
ative tilt of said frame and casing, whereby tilt 
of the frame is prevented. 

2. In a directional gyroscope, a rotor and rotor 
bearing frame, a closed casing having an air in 
let and in which Said frame is mounted for free 
dom about a normally horizontal axis, means 
mounting said casing for freedom about a nor 
mally vertical axis, a pair of opposed ports in 
Said casing SO positioned as to discharge air 
therefrom in directions to exert normally equal 
and opposite torques on Said casing about said 
vertical axis, anda shutter on said frame for dif 
ferentially closing the entrances to said ports 
upon relative tilt of said frame and casing, 
Whereby tilt of the frame is prevented. 

3. A gyroscopic instrument comprising, a hous 
ing functioning as an Outer gimbal, means Sup 
porting said outer gimbal for pivotal movement 
about a first axis, an inner gimba pivotally car 
ried by the outer gimbal about a second axis dis 
posed at right angles to the first axis, said inner 
gimbal being located within said housing, a 
gyro-rotor pivotaily mounted in Saidi inimer gim 
ball about a third axis at right angles to the Sec 
ond axis, an air jet device for impelling the gyro 
rotor, means defining an air duct Supported by 
said housing and leading through the means Supe, 
porting it for pivotal movement to Said jet de 
vice, a plurality of jet nozzles Supported on Said 
housing, extending substantially tangentially 
thereof in opposite directions and constituting 
exhaust ports therefor, and selective valve means 
to control flow through the jet nozzles in response 
to movement of the inner gimbal relative to the 
outer ginbal, whereby when a current of air is 
passed through said air jet device and said jet, 
nozzles in series the gyro-rotor is caused to turn 
and the reaction of the jets from said jet Ozzies 
applies a couple to the outer gimbal about the 
first axis to bring the inner gimbal to a prede 
termined position relative to the outer gimbal by 
precession of the gyro-rotor When the inner and 
outer gimbals are away from said predetermined 
position. ' 

4. In a air-driven gyroscope instrument, an 
outer enclosing housing, means whereby air is 
exhausted therefron, an inner Casing, bearing 
means mounting said casing within Said housing 
for freedom about an axis, said bearing means 
having passageways leading therethrough to ad 
mit atmospheric air Within Said Casing, a rotor 
bearing frame pivotally mounted within said cas 
ing upon a second axis, a spinning jet connected 
to said passageways for spinning the rotor, ports 
discharging air from Said casing into Said hous 
ing in opposite directions for exerting normally 
balanced opposing torques about Said first axis, 
and a shutter on said frame for differentially 
closing and opening the entrances to Said dis 
charge ports upon relative tilt, of said frame with 
respect to said casing about said last-mentioned 
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