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This invention relates to improvements in di 
rectional gyroscopes and has particular reference 
to means for preventing the drift of the gyro 
Scope away from a Set course or azimuth posi 
tion. 
While a gyroscope will theoretically maintain 

any fixed Orientation in space after being set in 
Such position it is found in practice that there is 
ii) Variably a tendency to slowly creep or drift 
a Way fion the set position. The factors contrib 
uting to produce this undesirable effect may all 
be summed up as resulting from physical limita 
tions and imperfections which cannot be elimi 
nated regardless of the skill and precision em 
ployed in the manufacture of the instrument. 

It is an object of the present invention to pro 
Wide means for preventing this drift, to thereby 
filaintain the gyroscope in its true orientation 
Without the necessity for very frequent read 
justment or resetting. 
A specific object of the invention is to provide 

an air jet control to prevent drift of the direc 
tional element of a gyroscope on a vehicle while 
travelling on a predetermined course. 
In connection. With the following description 

reference Will be made to the attached drawing 
forming a part of this specification, in which: 

Figure 1 is a vertical sectional view through 
a directional gyroscope embodying the novel fea 
tures of the present invention, and 

Figure 2 is an enlarged fragmentary view taken 
on the line 2-2 of Fig. 1. 
The gyroscope to Which the invention is ap 

plied includes in general the usual components of 
a conventional directional gyroscope. A rotat 
able circular frame carries a scale or card 2 
Oriented by means of the gear teeth. 3. A gimbal 
ring 4 is supported in vertical bearings 5 and 6, 
and SupportS in bearings 7 and 8 a rotor frame 
9 carrying an air driven rotor O. The gimbal 
frame 4 carries the conventional compass card 

arranged for rotation adjacent the relatively 
fixed Scale or card 2 on the circular frame f. 
In the illustrated embodiment the air supply 

for driving the rotor is admitted through a cham 
her 28 and passage 29 to an annular chamber 30 
Surrounding the lower shaft or trunnion 3 of the 
gimbal frame 4. Lateral passages 32 and an axial 
passage 33 convey the air to a hollow member 
34 provided with a nozzle 35 for delivering a jet 
or jets of air into the buckets of the rotor 0 
according to conventional practice. 
The present invention involves the use of an 

auxiliary nozzle carried by the gimbal frame A 
for directing air jets against relatively stationary 

IO 

15 

20 

25 

40 

45 

50 

Vanes in such a manner as to resiliently main 
tain the auxiliary nozzle and gimbal frame in a 
fixed position with respect to said vanes, which 
position is established and maintained by the ap 
plication of a relatively Small force Sufficient to 
Iesist the tendency to drift. For accomplishing 
this additional function the hollow member 34 is 
provided with an extension tube 36 terminating 
in a pair of divergent, upwardly directed nozzles 
3 and 38. In the present construction the gim 
ball frame 4 is provided with an opening at 39 
for the passage of the tubular eXtension 36. The 
rotatable frame carries a pair of Vanes 4 and 
4 just above the nozzles ST and 38 and appro 
priately spaced to intercept air jets 43 and 44 
from said nozzles when the extension 36 is cen 
tered between the Vanes. The wanes 40 and 4 
are positioned on the rotatable frame so that 
they will be equally spaced from the respective 
inozzles 37 and 38, as shown in Fig. 2, when the 
cards 2 and are in Zero-Zero alignment. 
When an air pressure differential has been es 

tablished in the system, air jets will issue from 
the nozzles 35, 37 and 38. The jet from the 
nozzle S5 drives the rotor 0, and the jets 43 and 
44 from the nozzles 37 and 38 impinge upon the 
vanes 40 and 4. When the circular frame is 
Set to “on course' position, or in Zero-Zero rela 
tion with the card , the reactions of the air jets. 
43 and 44 upon the extension 36 tend to resist 
movement of the nozzles 37 and 38 with respect 
to the Vanes 40 and 4 and thereby exert light 
forces to prevent drift of the directional com 
pOnents of the gyroscope with respect to the frame 
and the card 2. The design of the nozzles 37 

and 38 and their arrangement with respect to the 
Vanes 46 and 4 is such, however, that the forces 
exerted by these elements are relatively slight 
With respect to the gyroscopic forces produced in 
the instrument So that the producing of normal 
directional indications is not interfered with. 
The card f f is therefore free for rotation by the 
directional forces of the gyroscope but at the 
same time it is lightly and resiliently constrained 
With Sufficient force to prevent its drifting away 
from its Set position when the vehicle and the 
frame f are on course. 

Ordinarily, navigation by a gyroscopic com 
pass or the like involves the maintaining of a set 
course for considerable periods of time. During 
these periods the drift control of the present in 
vention Will be effective to prevent drift of the 
gyroscope. The time required for change of 

55 course or other turns is relatively short and the 
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amount of drift occurring during such a turn 
would Ordinarily be negligible. 

It is of Course understood that the air flow 
through the various passages and nozzles just 
described is produced by maintaining a pressure 
difference between the source of air supply com 
municating With the chanber 23 and the interior 
of a Sealed casing or box 42 surrounding the in 
strument. For the purpose of the present inven 
tion it is immaterial whether this pressure dif 
ference be established by opening the chamber 28 
to the atmosphere and exhausting the box 2, or 
by pumping air under pressure into the chamber 
28 So as to pass out through the nozzles 35, 37 
and 38. 

It is to be understood that only a single pre 
ferred embodiment of the invention has been de 
Scribed herein for purposes of illustration but 
that the invention is capable of many modifica 
tionS. 
ment of parts inay be made which do not depart 
from the Spirit and Scope of the appended claims. 
I claim: 
1. In a directional gyroscope for aircraft, a 

frame member rotatable on a normally vertical 
axis, Said frame member carrying an azimuth 
reference scale and being adapted to be turned 
to a Selected fixed position with respect to said 
aircraft, a directional element comprising a ver 
tical gimbal ring rotatable about said axis, an 
azimuth Scale on said directional element adjacent 

Changes in the construction and arrange- . 
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3) 

said reference scale, a rotor bearing frame pivot 
ally carried in said gimbal ring, upWardly directed 
air jet nozzle means carried by said gimbal ring; 
and vane means on said frame member adapted to 
cooperate With Said nozzle means to resiliently 
maintain said gimbal ring in a predetermined 
orientation With respect to said frame member 
When air is foWing through said noZZle means, to 
prevent drifting of Said directional element. 

2. In a directional gyroscope for aircraft, a 
frame member rotatable on a normally vertical 
axis, said frane member carrying an azimuth ref 
erence scale and being adapted to be turned to a 
Selected fixed position. With respect to Said air 
Craft, a directional element comprising a Vertical 
gimbal ring rotatable about said axis, an azimuth 
Scale on said directional element adjacent said 
reference Scale, a rotor bearing frame pivotally 
Carried in said gimbal ring, a unitary hollow men 
be carried in said gimbal ring, a rotor driving 
nozzle on said hollow member, a pair of divergent 
noZZies On said hollow member adjacent said 
frame member, and a pair of Vanes on said frame 
member arranged to intercept air jets from said 
divergent nozzles to resiliently maintain said 
gimbal ring in a predetermined Orientation with 
respect to Said frame neinber. When air is fiowing 
through Said nozzles, to prevent drifting of said 
directional element. 
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