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' ~ NEW YORK, A CORPORATION OF WEST VIRGINIA.
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By L - - -

No. 925,710,

.Speciﬁcation of Letters Patent.

Patented June 22, 1909.

o -Aﬁpiicaiion itied January 13, 1208. Serial No. 410,707.

Lo all whom it may concern:

il ' ' |
Be it known that I Fravk M. Laa VITT, a |

cttizen of the United States, restding in the
borough of Brooklyn, county of Kings, city
and State of New York, have invented cor-

taln new and useful Improvements in Steer-

ing Mechanism for Torpedocs, of which the !

folowing is a specification,
This invention relates to gyroscopic steer-
ing apparatus for autombbile torpedoes.
The improvements relate chiefly to what is

Known as the “unlocking gear,” COMPrIsing
‘the gyroscope spinning means, the means

for setting the gyroscope free after SpIning
and upon the lannching of the torpedo, and
means for resetting the parts for a new opera-
tion; and to what is Cahed the ““angle-gear”
whereby the steering mechanism nmay be set
to cause the tolpedo to steer in a course dii-
lering by a determined angle from the direc-
tion in which it i$ ained. S
Figure 1 of the accompanying drawings is
a fragmentary vertical section in a plane co-
meident with the longitudinal "axis of the
torpedo. Fig. 2 is mainly an elevation look-

- Ing aft, the torpedo shell and proyeller shaft
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being in transverse section.
horizontal section mainly in the planes of the
line 3—3in [Fig. 1. Figs. 4, 5 and 6 are frag-
mentary horizontal sections taken respec-

tively in the planes of the lines 4—4, 5—5,
and 6—6,in F1g. 1. Fig. 5215 a fragmentary
~plan of a part of Fig. 5.

Fig. 7 is a {rac-
mentary elevation. o o

Referring to the drawings, let A designate |
~the shell or hull of the torpedo, B the |

main driving shaft thereof, whigeh is usually

placed in the axis of the torpedo, and C the

gyroscope as a whole. The, latter com-
prises a_fly-wheel D universally suspended
In an ordinary manner by nieans of inner and
outer gimbal rings I&:and F, the former hav-

ing pivots @ by which: it is pivoted on a hori-
zontal axis in the ring ¥, and the latter hav- |

Ing pivots b by which it is pivoted on a ver-

trcal axis.in a fixed {frame G.*

Forspinning thegyroscope the same means |

is employed as that set forth in my . Letters

Patent No. 814,969, granted March'13, 1906.
That 1s to say, a gear wheel H, keyed on the

shaft B, drives a pinion I formed on a mov-
able shaft J arranged in line with the normal
axis of the fly-wheel, and having its end
formed as a clutch ¢ adapted for engagement

with a reciprocal clutch ¢’ formed on the end

big, 3 1s a

1 of the axial shaft 01; spindle d of the fly-

-—

wheel. The inner ring B is formed with a

- neck or sleeve ¢ inclosing the spindle d and

|
|

the fixed frame G.

aclapted to be entered by the shaft J. This
shaft 1s movable longitudinally, being slid-
able 1n its bearings, and for this purpose be-
ing engaged by a slide K. o j

To set the apparatus ready for launching,
the shaft J is advanced so that 1ts’ rear end
enters the sleeve ¢, thereby holding the gyro-
scope rings fixedly in position, so that the
gyroscope 1s ‘‘locked;” the clutch end ¢ of
the shaft also engages the clutch end ¢’ of the
fty-wheel spindle, so that the turning of the
former must turn the latter.' Upon the

launching of the torpedo the engine is started
‘1n the well known manner, so that the main
~shaft B is revolved, turning at first slowly,

and rapidly accelerating its speed; its rota-
tion Is communicated ?hrough gear H and
pmion I to more rapidly turn the shaft J.
which-by its engagement with the spindle d
spms up the ily-wheel to high velocity. Tt
1s necessary, after allowing a sufficient inter-
val of time for accomplishing this result, to

quickly withdraw the shaft J, whereby it is

disengaged from the fly-wheel and pulls out
of the sleeve ¢, so as to set free the rings of
the gyroscope. This operation is called “un-
lockmg.”  The unlockihg mechanism will
now be explained. - '
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~ The main shaft B has fixed upon it a gear
wheel L which meshes with and drives a cam

gear M which rotates on a fixed axis. This

gear has an eccentrie cam groove 77 which 1s
engaged by a pin f on a rock-lever N ful-
crumed on a stud n fastened to a part G’ of
| The fower arm of lever
N engages and reciproeates a slide O which
1s movable horizontally and transversely in
a slideway formed in a fixed part or frame
G*. The slide O is shown as a eylindrieal

- part sliding in a ceylindrical bore and having

teeth.

night spindle Q

4 transverse pin ¢ engaged by the forked
lower end of the lever N. The slide O car-
ries a-pAwl P (Fig. 4) engaging the teeth of a
ratchet wheel P. The pawl is shown as car-
ried 1n a slot formed centrally through the
slide, which-slot is also partly entered by the
ratchet wheel. A spring P?1s fastened to the
slide and presses the pawl against the ratchet
The ratchet wheel P’ is fixed on an up-

which constitutes the unlocE—
Ing spindle, and the lower end of which
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passes out through a stufling box i the | granted July 18, 1905. In either case the

shell, and has a head Q' by which 1t may be
turned from the exterior. This spimmdle has
fixed to it an unlocking cam R, shown best 1n
Fig. 5. This is a snatl cam, and engages a
pin & forming part of a link S which is piv-

oted by a pin 2’ to an unlocking lever T.

This lever has its lower end fulerumed 1n a

fixed part ¢, and its upper end engages the
slide K... The lever is pressed outward by a

strong spring U which tends to throw the
par‘s into the unlocked position. In the

preliminary setting, the spindle  1s turned
by the operator in the direction of the arrow.

in Fig. 5, so that the snail cam R presses

back the pin %, and, through the link S, pulls

the lever T aftward to bring the parts to the

locked position. This leaves the cam R In
the position shown m Fig. 52 -

At starting, during the launching opera-
tion the first few turns of the main shaft B
transmit motion through the cam M and le-
ver N and reciprocate the slide O, so that the
pawl turns the ratchet wheel P’ through ap-

proximately 90 degrees, thereby turning the

cam R from the position shown in I'ig. 5 to

that shown in Fig. 5, so that the pin £ 1s re-
leased by the projecting part of the cam,

and under the impulse of the spring U moves
‘to.the position shown in Fig. 5, so that the

lever T and slide K are moved forcibly and

instantly to the position shown m Kig. 1,

thereby performing the unlocking move-

‘ment. The ratchet wheel P’ has teeth on
only a portion of its circumtference, say 90

degrees, so that when turned through a cor-
responding angle the teeth pass beyond the
pawl and the wheel stops, the pawl alter-
ward moving mmpotently against the tooth-
less portion of the wheel. |

Owing to the cramped space available, 1t

is preferable to construct the hnk S of two
plates passing above and below the cam R,
connected at one end by the pin £, and at
the other by blocks A* riveted through, and
which receive the pivot pin A’ as shown.
The pin A is prolonged upwardly and carries
a head or roller which moves in a guiding
oroove 2" formed in the fixed frame G*, this
ogroove serving to keep pin A in a straight
path. In Fig. 52 the roller is shown by the
dotted circle A3, and the groove is shown by
the dotted lmes /. o

The spring U is shown as mounted be-
tween a stationary ear U! supported on the
spindle Q, and a movable plunger U? having
a pivotal connection with the lever T. .

The gyroscope controls the steering mech
anism through any suitable connection,
either mechanical or electrical. An example
of an electrical connection 1s shown 1 my
United States Letters Patent No. 785,425,
granted March 21, 1905. A suitable me-
chanical connection is that set forth 1 my
United States Letters Patent No. 795,045,

outer ring ¥ of the gyroscope carries a disk
or turn-table V which constitutes a part of

| the means for transmitting control to the

steering mechanism. In case the mechan-~ ;g
ical transmission claimed 1n my last-named
patent is wuse. . this disk V carries some
suitable form of cam for coacting with the
“feeler”” of said patent. A suitable arrange-
ment is that itlustrated, where the disk has y
an upright flange 7 formed with ribs £ and £’
in different planes, which, at a given point
in the circumference, meet through the in-
terposition of » cam-tooth . The feeler W
is of the shape shown in Fig. 3, with 1ts g¢
opposite projections, or those in dilferent -
planes, corresponding to those of the ribs

Y k', and spaced apart a distance corre-
sponding to the width of the tooth . The
feeler 1 mounted to reciproeate rapidly gs
toward and from the flange 7, touching 1t
lightly and then retreating from 1it, so that

it recelves from the disk a position which-
depends upon whether it touches the disk
commcidently with the cam [, or to one side go
or the other thereof; andinretreating there-
from it communicates control according to
such position to the steering mechanism.
This device forms no part of my present
invention, and is here illustrated only to g5
malke clear the description of the angle-gear.
which follows. '

- The disk or turn-table V 1s mounted
rotatively upon the ring F, so that while
the ring is held stationary the disk may be 100
turned to any desired angle thereon. A
frictional engagement of the two is prefer-
able. This may be accomplished as shown

in Fig. 1, where the disk engages an annular
bearing formed-on the ring, and 1s held 1n 105
place by a detachable ring or flange m.
The purpose of thus adjusting the disk 1s

to varv the direction of the course to be
steered by the torpedo relatively to the
direction 1 which it is aimed or pointed in 110
launching. If the torpedo 1s to travel i
the direction in which it is thus aimed,
the disk V 1s set to its normal or zero .
position, (z, Fig. 3) so that the tooth /!
exactly coincides with the feeler W. I, 115
however, the course of the torpedo 1s to
deviate bv any desired angle from the direc-
tion in which it Is aimed, 1t 1s only neces-
sary to turn the disk V in the appropriate,
direction through an angle equal to theé 120
angle of deviation desired. Thus 1if the
course of the torpedo 1s to diverge by 90
degrees from the initial direction of launch-
ing, the disk V is turned through 90 degrees
from the zero position, as shown in Ifig. 3. 125
The effect of this turning is that the feeler W

is tilted as there shown, and consequently
through its control of the steering mechan-
ism turns the rudder in the appropriate

ol

- direction . to steer the torpedo through an 130



s

10

1w
it

30

: ‘0

—a tubular shaft X, which is swiveled to a
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initial arc, the rudder being held hard over | end of this tube 1s swiviled to the sh |
‘and 1ts other end is carried in amovable bear-
1ing or shide Z by the movement of ‘which the

in this position until the torpedo shall have
traversed such initial are, at the termination
of which it is headed upon its ultimate
course 90 degrees from the direction in which
it was launched. During this time the
disk 'V, by reason of the persistence of

~direction of the gvroscope, remains fixed in

direction, “the other. parts of the torpedo
swingmg eradually caround it. Or, other-
wise stated, the gyroscope and disk V turn

refatively to the other parts of the torpedo

untii the eam tooth 7 passes from (for cx-
ample) the position shown in full lines in Fig.

3, to the zero position shown in dotted lines. -

On reaching the latter position, the feeler W,
which thusfar has been tilted, is stralghtened,
and as the torpedo swings across its ultimate

course the feeler is tilted in the contrary di-

rection, so that b7 its control of the steering
mechanism the rudder is brought first to the

mid-ships position, and then turned suffi-

ciently to the opposite side to straighten the
torpedo on its course. After this occurs the
torpedo follows approximately its ultimate
course, any variation therefrom being auto-
matically corrected by the opération of the

steering mechanism under contrel of the

Zyroscope. . _ . .
The present invention provides for con-

venlently setting the disk or turn-table V to.

the desired angle just preparatory to launch-
g, and after the parts are all assembled in
the torpedo, or even after the torpedo is-in
the launching tube, so that the course of the

‘torpedo may be determined at the last mo-
‘ment before firing or launching.  To this end

the turn-table V is provided with peripheral
gear teeth p making it a worm wheel, these
teeth being engaged by a worm ¢ carried on

- shaft Y. When the mechanism is set reacy

tor launching, the worm ¢ is in engagement
~with the tecth 9, so tha hy turning the

shatt Y, which also turns the tube X, the

~worm acts to rotate the turn-table V while

60

suitable number of

the gyroscope rings are locked fast by the
engagement of the shaft J. By turning the
shalt Y in the proper direction, and for a
t of revolutions, the turn-
table V may be displaced any desired num-
ber of degrees in either direction from its nox-
mal or-zero position. The torpedo being
then launched, the operation of the unlock-

ing mechanism, as hereinbefore described,

takes place,and at the same instant the worm
q 1s carried out of mesh with the teeth », SO
as to leave the turn-table free, and carried
solely by the gyroscope ring. The construe-

tlon of these several erts will now be ex-

plained. The shaft Y extends horizontally,
and either end may be prolonged to and

through the shell of the torpedo for conven-
lence in turning it. - The tube X carrying the
worm ¢ 1s conveniently made conical. One

by which to turnit.

my aforementioned patents.

¥

tube may be so displaced as to carry the
worm into or ont of mesh with the worm
wheel. This movable bearing or slide takes
1ts motion from the unlocking shaft Q. This
shaft carries a cam 7/, best shown in Fig. 6,

the groove 'in which is engaged by a pin
carrled on a lever arm s fixed upon a vertieal
shaft ¢ to which is fixed anqther arm ¢’ which

connects by a link s® to the slide Z. Before
launching, the cam Z’ is in such position that
its groove holds the pin » away from the
shait Q, and the slide Z is moved toward the
right so as to carry the conical tube X into

position concentric with the shaft Y ; the

worm 1s thus in mesh with the worm wheel,
so that any desired adjustment of the latter
can be made by turning the shaft and worm.

During the launching operation the porfial

rotation of the shaft Q, as alrecady described,
turns the cam Z’ to such position (see F 1o, §5)
that the cam groove acting on the pin r dis-
places the bearing slide Z to the positicn
shown. o - |

The swivel for connecting the shaft Y with
the tube or hollow shaft X muy he variously
constructed. The construction shown com-
prises a collar % through which passes the
shaft Y which has fixed on it an arm w0 hav-
Ing a pin which enters a hole in the collar
| The collur has aperiph-
eral groove turning within a split ring #/
which 1s {astened to the frame G’ by serews.
The collar % has a flange provided with pivot
screws u® which engage at diametrically op-
posite points a swivel ringor eimbal . This

ring s i similar manner provided with pIrvot

serews ¢, shown in dotted lines in Fig. 3 (on
a diametrical axis dat vight-aneles to that of
the screws #%) by which the rine v is engngoed
with the tube X. -

Do far as concerns the angle gcar and the
means for diseconnecting the angle adjusting

device from the disk or tarmn-talile V, it is

immaterial to my invention what moans may

be adopted for transmitting controlirom the
, gyroscope to the steering mechanism.

This
means may be clectrical or mecehanical as in
The means
heremn shown as an example, however, is
decined preferable.

What I claim is. _ _

1. A gyroscope comprising gimbnl rings
and an unlocking mechanism therefor com-
prising a locking part, a spring tending to
withdraw it, and a progressively moving
part for restraining said locking part adapted
to release it at the end of a predetermined
movenient. o S

2. A gyroscope comprising gimbal rings
and an unlocking mechanism therefor com-
prsing a locking part, a spring tending to

L withdraw ity a cam for restraining said part,

aft Y,
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and means for progressively d1spl&cmg smd_
.cam to release said part.

(]
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e

3. A gyroscope cOmprising glmbal mngs

‘and an uniocking mechanism therefor com-

prising a locking part, a rotatable cam con-

trolling the latter and adapted upon a given

movement to unlock the gyroscope, a pro-

peller shaft, and means driven by said shaft
for turning said cam. ~

4. A gyroscope compllsmg gimbal rings
and an 111110(}1{1110‘ mechanism therefor com-

. prising a 10{*1{111-:}' part, a rotatable unlocking

shatt.

20

shaft, a cam on said shaft ada
oiven movement to release said locking part,

a propeller shaft, and means driven by sald

propeller shaft for turning said unloclﬂno

5.-A gyroscope comprising gimbal- rings

and an unlocking mechanism therefor com-
prising a locking piut

-shaft, a mtchet and pawl for turning said

sha,ft and means connected with gald shalt |

and loclﬂng part adapted upon the com-

R,
T

pletion cf a
withdraw said locking part.

6. A -gyroscope unlocking " mechanism

i comprising a rotatable shaft, a  ratchet wheel

4 ()

t){}

DO

“the latter shaft,

thereon having a toothed portion and a

toothless pmtwn ‘a reciprocating pawl en-
gaging saxd ratchet wheel and adapted to
cngage its teeth and to turn it a distance cor-
- lespondmg to its toothed portion, said shaft.

“having means whereby 1t may be turned

.m%nually to its starting position. -
35
comprising a locking shait J a slhide K, a

7. A gyroscope unlocking
shaft Q, a spring U tendmﬂ" to press said
slide to the unlocking pO“SlthIl a cam R on
and connection to said
slide engaged by said cam.

8. A gyroscope unlocking

displacing said ahait a spring U pressing
against said lever, a-link S efigaging said

5 Ievel, a1 0%1{1111!110' cain R engaging said link,

and means for turning said cam.
9. A gyroscope unlocki ing mechanism com-
prising a locking part, a rotatable shaft Q, a
ratchet wheel P/ on said sl aft, a reciprocat-
ing stide O, a pawl carried thuf_,by engaging
said ratchet wheel, a lever N for reciprocat-
ing said slide, and a cam M for moving said
lever. -
10.- A gyroscope comprising gimbal rings,
a, turn-table adjustable thereon, a lockmg

part for holding said rings f:,mtlonary, an

ted upon a-

a rotatable unlocking |

given movement of the shse Lft to

mechanism |
part for holding: Sdld TINgs station: ATY, an ado

mechanism
comprising a locking shaft J, a lever T for

‘925,710

-adjustmg device engaﬂ*mg said turn-table
for turning it, and an unlocking mechanism

adapted to withdraw said lockmw part and
to

isengage said adjusting dewce to free the

gyroscope.
11. A gyroscope compllsmrr ogimbal rings,

a turn-table adjustable thelmn a Iocl\mg-

6O

part for holding said rings st.-.Ltlomuy A

adjusting device engaging said turn-table

for turning it, and means admpted to disen-

gage sald ddjllStlIlﬂ device.

2. A oyroscope comprising gimbal rings,
a turn-table adjustable thereon b 1A VING geal

teeth, an adjusting device for 1u1111110 said

turn-table comprising a gear engaging sald
teeth, and means for d]%(}llﬂdﬂ‘lll“‘ qald -
]ustmﬂ* device adapted to di splm.,c, sald gear
~out of engagement with said teeth.

- 13. A gyroscope comprising gimbal rings,
a turn-table adjustable thereon having genr
teeth, an adjusting device for turning said

turn-table comprising a worin, a shalt carry-

ing said worm movable toward and from
md turn-table, and means for (hsenn'fwmw

‘said adjusting device adapted to (hs_‘place-
sald worm out of mesh-

sald shaft to brmﬂ‘

~with said teeth. o

14, A rrymsc,ope comprising gimbal rings,
“a turn-table adjustable thereon, an adjusting.
device for turning said turn- table COMPLISING

a movable shaft, ..md means for laterally dis-

placing said shaft comprising a rotatable cam’

operatively connected to said shaft.
15. A gyroscope comprising gimbal rings,
a turn-table adjustable theleon 0, lOLklll“‘

70
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justing device eng&gmﬂ* sald turn-table for

turning it, and ‘an unlocking mechanisin

.adapted to withdraw said lockm part com-

prising a rotative cam, and connections
therefrom to said &d]llbtlIlg device.

16. A gyroscope comprising gimbal rings,
a turn-table adjustable themon a 100111110
part for haldmﬂ' sald 1Ings stmumam an ad-

| justing device engaging said turn-table for

turning it comprising a rotatable shalt, a
tubular shaft swiveled thereon, and a gear
carried by the latter and engaging teetlr on
said turn-table.

“In witness whereof, | have hereunto signed
my name in the presence of two subsmlbmﬂ*

Wltnesses |
FRANK M. LEAVITT.
1Wltzaess»ass |
ArTBHUR C. FRASER,
- Hrep WHITE.
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