
Feb. 18, 1947. W. H. MEYER ET AL 2,415,899 
w GYROSCOPE 

Filed Oct. 30, 1945 

- 84 se S2 72 26 & W 

. d H NJ, in 2 N i N TILIN271 v 22 NJ Yi Y 3 
N 

72. 

o 

54 (93 if . 3. 53 (274 e 2 

NS 

NEN 

KAY A. 

E. 
at 22 2ZZZa 
s s 

SNSS S 4555SXSSS 22 s 2 Zaizey 
12 A444/42 

J33 SS N ZRU 

2 24.7%;S Inventors 
itys J. C3 :2,r1 SSS oseph C. Carit ley 

NANN o E3 their Attorney 

38 

  

  

  

  

  

  

  

    

      

  

  

  

  

  

  

  

  

    

  

      

  

  

  

  

  

  

  

  

  

  



Patented Feb. 18, 1947 

UNITED STATES PATENT 

2,415,899 

OFFICE 
2,415,899 

GYROSCOPE 

Vernon H. Meyer and Joseph C. Cantley, Beverly, 
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of New Jersey 

Application October 30, 1945, Serial No. 625,534 
(C. 4-5) 5 Claims. 

This invention relates to locking mechanisms 
and more particularly to mechanisms for locking 
the gimbals of a gyroscope until the rotor is 
brought up to speed, the locking means being 
automatically retracted in response to the inter 
ruption of the motive force used to initiate spin 
ning of the rotor. 
In gyroscopically controlled bodies, such as 

torpedoes, the gimbals of the gyroscope are cus 
tomarily locked relatively to the body of the 
torpedo until the torpedo is launched. During 
the launching, motive power, Such as air under 
high compression, is provided for imparting rapid 
spinning movement to the rotor. After a prede 
termined time, the rotor is brought up to the 
desired speed and the high pressure air is auto 
matically cut off. 

It is an object of the present invention to pro 
Wide improved mechanism for locking the gimbals 
of the gyroscope until the rotor has been brought 
up to Speed and for thereafter releasing the lock 
ing means So that the gyroscope can perform its 
normal control functions. In the accomplish 
ment of the above, the gimbals of the gyroscope 
are locked by nozzles through which the high 
pressure air passes to the rotor to impart spin 
ning movement thereto. The nozzles pass 
through aligned apertures in the inner and outer 
gimbals and are urged into retracted positions 
by springs. Pins, subjected to the pressure of air 
passing through the nozzles, maintain the nozzles 
in their locked positions before the torpedo is 
launched. Upon the appligation of air preSSure 
through the nozzles to the rotor to spin it, the 
locking pins are retracted by the air pressure but 
the nozzles remain in their locked positions by 
the pressure of air acting thereon. The air is 
automatically cut off after a predetermined time 
and the drop in pressure behind the nozzles per 
mits retraction of the nozzles under the influence 
of the Springs aforementioned whereupon the 
gimbals of the gyroscope are free to move about 
their individual axes. 
The above and other features of the inven 

tion, including Various novel combinations of 
parts and details of construction will now be de 
Scribed by reference to the accompanying draw 
ing and pointed out in the claims. 

In the drawing, 
Fig. 1 is a View partly in elevation and partly 

in Section of a gyroscope in which the present 
invention is embodied, the locking mechanisms 
being shown with the nozzles in locking positions; 

Fig. 2 is a vertical section through one of the 
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locking mechanisms showing the nozzle in its 
retracted position; 

Fig. 3 is a horizontal section through the lock 
ing mechanism of Fig. 2 with the nozzle locked in 
retracted position, and 

Fig. 4 is a section through a valve by which the 
pressure of air to the starting nozzles is auto 
matically shut off after a predetermined length 
of time. 

In Fig. 1 is illustrated a gyroscope comprising 
a rotor 0 mounted in an inner gimbal 2 which 
is in turn rotatable in an outer gimbal 4 rotat 
able in bearings 6 which may be Supported 
within the body of the torpedo. The inner gimbal 
2 is provided With laterally extending arms 3 
having apertures 20 which are in axial alinement 
with apertures 22 in the outer gimbal when the 
parts are in the positions illustrated. These 
apertures are in turn in axial alinement With 
nozzles 24 slidably mounted in housings 26 for 
movement into locking engagement with the 
inner and outer gimbals, as illustrated in Fig. 1. 
. Before launching the torpedo, the nozzles are 
held in locking engagement with the inner and 
outer gimbals by pins 28 Which are held in the 
positions illustrated in Fig. 1 by spring-pressed 
detents 3 cooperating With annular grooves 32 
in the pins. Springs 34 surround the nozzles 25 
and act. On flanges 36 of sleeves 38 slidable in 
bores 40 of the housings 26, these sleeves in turn 
engaging flanges on the inner ends of the nozzles. 
With the nozzles in locking engagement With 

the gimbals in the gyroscope the passage there 
through communicates by way of ports 42 with 
annular grooves 44 in the housings 26, these 
grooves in turn communicating with a supply of 
air under pressure through a valve 46, the con 
struction of which will be explained hereinafter. 

For moving the nozzles 24 against the forces of 
the Springs 34 into locking engagement with the 
gyroscope, pins 48 slidable in caps 50, secured to 
the outer portions of the housings 26, are pro 
vided with heads 52 engageable with inner ends 
of the nozzles 24. By moving the pins 48 inwardly 
the nozzles are moved against the forces of the 
Springs 34 through the apertures of the inner 
and Outer gimbals which have previously been 
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alined therewith after which the pins 28 are 
pushed inwardly into engagement with the rear 
Ward Surfaces of the nozzles, thereby locking 
them in the positions shown in Fig. 1. 
At the time of launching the torpedo, air under 

very high pressure is introduced by way of the 
valve 46 to the nozzles 24 impinging on vanes pro 
vided in the periphery of the rotor thereby to spin 
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the rotor at high speed. The air under pressure 
also passes rearwardly of the nozzles into the 
bores 40 of the casing 26 acting on the inner ends 
of the pins 28 and forcing them outwardly of the 
casings 26 out of locking engagement with the 
nozzles as shown in Fig. 2. However, the nozzles 
do not move rearwardly under the forces of the 
Springs 34 at this time because of the action of 
the high pressure air on the rearward ends of the 
nozzles. 
pressure flows through the nozzles they remain 
in locking engagement with the gimbals in the 
gyroscope. AS Soon as the air is cut off, however, 
the pressure, acting on the rearward surfaces of 
the nozzles, drops and the springs 34 move the 
nozzles into retracted positions out of engagement 

Consequently as long as the air under 
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With the gimbals of the gyroscope, as indicated 
in Fig. 2. 

In the event that the torpedo is dropped from 
an airplane the impact of the torpedo with the 
Water might be such as to cause movement of the 
nozzles from their now retracted positions against 
the forces of the Springs 34. In order to insure 
against this possibility, additional locking means 
are provided for holding the nozzles in their re 
tracted positions once they have been so moved. 
This locking means is illustrated in Fig. 3 and 
comprises a pin 54 mounted in the side of each 
casing 26 and urged inwardly by a spring 56 into 
engagement with the forward Surface of the 
sleeve 38 after the nozzle has been retracted by 
the Springs 34. Consequently when such a lock 
ing pin is provided this pin must be withdrawn 
from engagement. With the sleeve 38 before the 
nozzle can be moved into locking engagement with 
the gimbals of the gyroscope. 

For shutting off automatically the flow of air to 
the Starting nozzles after a predetermined time, 
the valve 45 is provided. This valve includes a 
valve casing 69 having inlet and outlet ports 62, 
64 respectively, which communicate with a bore 66 
extending lengthwise in the valve Casing. The 
outlet port 64 communicates with the annular 
grooves 44 in the casings 26 as indicated by the 
3OWS. 
cylindrical valve element 68 mounted on a rod 
79 having at its outer end an enlarged portion 2 
slidable in a reduced portion 74 of the bore 66. 
The valve element 68 is provided with a suitable 
packing ring 76 for preventing leakage of air 
thereby, the valve element being held against a 
flange 78 of the rod 70 by a nut 80 on a threaded 
portion 82 of the rod. The threaded portion of 
the rod is received in a chamber 84 of the valve 
casing and carries at its outer end a retainer 86 
for one end of a compression Spring 88 the other 
end of which engages a shoulder in the valve cas 
ing, thereby, to urge the valve element into the 
position shown in Fig. 4. The left end of the valve 
casing is closed by a cover 96 there being a suit 
able sealing element 92 to prevent leakage of air 
from the chamber 84. 
The inlet port 62 communicates with the cham 

Slidable in a portion of the bore 66 is a . 
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ber 84 by way of a passageway 94 in which is 
threaded a plug 96 having a small restricted pas 
sageway therethrough. When the air is admitted 
into the port 62 it passes therefrom through the 
port 64 to the nozzles and also through the pas 
sageway 94 through the restriction in the plug 
96 into the chamber 84. After a short time, de 
pending on the pressure of the air and the size of 
the restriction through the plug 96, the pressure 
of the air in the chamber 84 builds up sufficiently 
so that, acting on the left end of the valve element 
68, it moves this element against the force of the 
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spring 88 to the right to shut off the air flow from 
the port 62 into the bore 66. The chamber 84, 
however, is still in communication with the inlet 
port 62 so that the pressure of the air therein 
remains high enough to maintain the valve ele 
ment 68 in its closed position. 
The time required for the valve element 68 to be 

shifted is sufficient to cause the rotor of the gyro 
scope to be brought up to Speed by the air flowing 
through the nozzles 24. As Soon, however, as the 
flow of air is cut off the nozzles 24 are moved into 
their retracted positions by the springs 34, the 
pins 28 having previously been retracted by the 
pressure of air against them and the gimbals of 
the gyroscope are now free to move in their bear 
ings. The nozzles are held in their retracted po 
sitions against any possible movement toward the 
gimbals by the locking pins 54. 
From the above it will be seen that the starting 

nozzles are also utilized to lock the gimbals of the 
gyroscope in their initial positions, the nozzles be 
ing held in locking positions by easily manipulated 
locking pins which move outwardly in response 
to the pressure of air against them during the 
starting of the rotor in its spinning movement, 
but the nozzles stay in their locking positions by 
the pressure of air against them until the pres 
sure is cut off by the valve 46 whereupon they are 
retracted and the gyroscope is free to control the 
torpedo. While the invention has been described 
particularly by reference to a gyroscope for use 
in a torpedo, it will be understood that the in 
yention is not, thus limited in its application. 

Having thus described the invention, what we 
claim as new and desire to Secure by Letters Pat 
-ent of the United States is: 

1. In combination. With a gyroSCOpe having a 
rotor provided on its periphery With Vanes 
adapted to receive a blast of air to spin the rotor, 
locking means for the gimbals of the gyroscope 
to maintain them in predetermined positions 
during acceleration of the rotor, Sayid locking 
means including a nozzle through Which air 
under pressure is directed to Said rotor, Spiring 
means acting to move said nozzle out of locking 
position, and positive means for holding Said 
nozzle in locking position against the action of 
said spring means, said positive means being ar 
ranged to be operated by preSSure of air against 
it to release Said nozzle for movement by Said 
spring means out of locking position to release 
said gimbals. 

2. Mechanism for locking the gimbals of a 
gyroscope in predetermined positions while at 
rest, comprising a nozzle through which air 
under high pressure is passed to impart rotation 
to the rotor, a housing supporting said nozzle 
for sliding movement, a spring urging said nozzle 
away from the gimbals of the gyroscope, a lock 
ing pin engageable with the rear end of the nozzle 
for holding the nozzle in locking engagement 
with the gimbals of the gyroscope, said nozzle 
having a passageway for air to the interior of 
the housing rearwardly of the nozzle whereby 
the locking pin is operated to release the nozzle 
which is held in locking position against the 
resistance of said Spring by the pressure of aii 
against it until the air supply is subsequently 
interrupted. 

3. Mechanism for locking the gimbals of a 
gyroscope in predetermined positions While at 
rest, comprising a nozzle through which air un 
der high pressure is passed to impart rotation 
to the rotor, a housing supporting said nozzle 

75 for sliding movement, a Spring urging Said nozzle 
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away from the gimbals of the gyroscope, a lock 
ing pin engageable with the rear end of the 
nozzle for holding the nozzle in locking engage 
ment With the gimbals of the gyroscope, said 
nozzle having a passageway for air to the in 
terior of the housing rearwardly of the nozzle 
Whereby the locking pin is operated to release 
the nozzle which is held in locking position 
against the resistance of Said spring by the pres 
Sure of air against it until the air Supply is Sub 
Sequently interrupted, and means Operative in 
response to retraction of the nozzle for locking 
it in its retracted position. 

4. Mechanism for locking the gimbals of a 
gyroscope in predetermined positions while the 
rotor of the gyroscope is at rest comprising a 
nozzle through which air under high pressure is 
directed to the periphery of the rotor, a housing 
supporting said nozzle for sliding movement to 
Ward and away from the gimbals, Said gimbals 
having alined openings in which the nozzle is 
positioned when in locking engagement there 
With, a spring acting on said nozzle tending to 
move it out of locking engagement. With the 
gimbals, a pin movable through a Wall of the 
housing into engagement with the rear end of 
the nozzle to hold the nozzle in locking engage 
ment with the gimbals, Said nozzle having a pas 
sageway for air rearwardly thereof to act on the 
pin and move it out of engagement with the 
nozzle in response to the introduction of air 
under high pressure thereto, a spring-pressed 
detent for maintaining Said pin in locking en 
gagement with the nozzle while the rotor is at 
rest, the rearWard end of the nozzle presenting 
a surface Subject to the action of the air under 
high pressure for maintaining the nozzle in lock 
ing position after Said pin has been moved out 
of locking engagement With the nozzle until the 
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interruption of the flow of high pressure air 40 
through the nozzle. 

5. Mechanism for locking the gimbals of a 

6 
gyroscope in predetermined positions while the 
rotor of the gyroScope is at rest comprising a 
nozzle through which air under high pressure is 
directed to the periphery of the rotor, a housing 
supporting said nozzle for sliding movement to 
ward and away from the gimbals, Said gimbals 
having alined openings in which the nozzle is 
positioned when in locking engagement there 
with, a spring acting on said nozzle tending to 
move it out of locking engagement With the 
gimbals, a pin movable through a Wall of the 
housing into engagement with the rear end of 
the nozzle to hold the nozzle in locking engage 
ment with the gimbals, Said nozzle having a pas 
sageway for air rearwardly thereof to act on the 
pin and move it Out of engagement With the 
nozzle in response to the introduction of air 
under high pressure thereto, a Spring-pressed 
detent for maintaining Said pin in locking en 
gagement with the nozzle while the rotor is at 
rest, the rearward end of the nozzle presenting 
a surface subject to the action of the air under 
high pressure for maintaining the nozzle in lock 
ing position after said pin has been moved Out 
of locking engagement with the nozzle until the 
interruption of the flow of high pressure air 
through the nozzle, and means for moving Said 
nozzle into locking engagement With the gimbals 
of the gyroscope against the action of Said 
Spring. 

WERNON H. MEYER. 
JOSEPH. C. CANTILEY. 
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