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UNITED STATES PATEN T OFFICE.

GREGORY CALDWELL DAVISON, OF QUINGY, MASSACHUSETTS,

* FOLDING HYDROPLANE FOR SUBMERSIBLE BOATS,

1,073,100.

To allwhom.it may concerns .
. Be it knawn that I, Gregory C. Davison,
8 citizen of ;the United States, vesidipg at

Quincy, Massachusetts, have invented. cer-:
s tain new and useful Jmprovements in Folds.
ing Hydzoplanes for Submersible Boats; and

.I do hereby declare ‘the following fo be a

- full, clear, and -exact description of the in-

vention; such’ as will enable others skilled

. Hydroplanes, or herizontal rudders, wi-_ﬂi
. & wide spread have been found desirable for
operating a submarine-or submersible boat

under water, for .the purpose of.facilitatf- |

_ing, -or bringing about, the operations of

diving and rising to the surface; but such’

‘projecting’ planes are serjously: objection-

able during the surface cruising periods, be-

-cause of theirliability-to strike against other
- vessels, docks and the like, and becanse of
the fact that in case they are so imounted
. .as to be out of water when the boat is run-

ning light they ave, in rough weather, likely |
“to be struck by, and to dip into, the waves. -
“The object of the present invention is to.

. -provide hydroplanes of such. character. that,
~when in use, they will have the maximum
. effectiveness; as-a Tesult of their extension

- far beyond the sides of the boat to.obtain
" a widé spread, and when out of use they

may” be shipped or swung inwardly, as, for
example, against  the sides of the  boat,

wheré- they ‘are entirely out of the way.

To this end I provide hydroplanes hav-’
ing a cross-section of proper outline to cut |-
through the.water with minimum: friction,
and of proper area and extent to give the

requisite vertical miovement to. the “boat,
either with or without the aid of other
means for the purpose, when they are ad-

justed to a suitable angle against the water

inthe direction of motion. . .

In the preferred - form of the. in'_ve'x}timriv
Cillustrated in the acgempanymﬁj drawings,
“hydroplanes

I have shown a pair of such
arranged on the super-structure of the boat
symmetrically with réspect to the center line
~ thereof, in order to' maintain the boat on-an
even keel during the operation -of submer-
sion or during the period of submergence.
~ It is pussible, however, to use a plurality of
pairs of” hydroplanes.” The hydroplanes
, wmay he located at almost any point along
the heat, hut, their moust effective positions

are near the baw or stern as will readily

... Specification of Letters Patent.
- Application filed November 12, 1910.  Sevial No. 592,009.. .

it"appertaing to make

.axes, thereby reduci
.required to ship 'tllelgﬁ
ing the likelihos® of damage to the planes -
‘by contact with the hull, which would oceur ...
1f the fwo, turning movements wére not: car-
ried.out in .proper sequence and extent dur-

the . 'diving: and rising moyemenis ‘of the

‘ing wheel, in any. intermédiite extended po-.
-sition and. I' further  provide means for
“automatically locking the

| during submergence, it will'bé apparent that
‘the supplemental control for turning” them
-on.their horizontal axes shounld. be located © .

Patented Sept. 16,1013.

' be ‘u'nderst_bod_.( I ‘pro'vide Lydroplanes of :

wide ‘spread, which ‘extend well beyond the

eﬂ'ective.-to control the vertical mevement
of the boat with small angular ‘movements

| against the water.

- To the end t,hat'-tl'l‘e"l;l_ydljoplaﬁés"inay be

-quickly and convenienily shipped, I -pro-.
.¥ide means-for extepding and retracting the

planes in a'simple; positive piid rapid man-
‘per,  Whep in.use the hydroplanes must -

| sides of the boat and which are consequently

60

85

be approximately lotizoutil, and although

i would be possible t0 ship them without
turning - them' out” of the horizonfal, I
gﬁ‘gably ‘prefer mechanism - whereby,. during
the projecting”snd retracting movements,

‘the ‘planes may be furped ‘on their hori- -

zontal axes through approximately 90°, so
s to lié flat against the side of the boat or
super-structure; and although'it is possible

70

75

to turn them on thejr vertical axes for'ex- -

tending and- retraeting them, and on- their:

horizontal axes for folding ‘them against

the side of the boat, by separate means, I
have provided: a safer and more advan-

 tageous arrangement in which ‘the operation
-of extending or retracting the planes is au-.

tomatically . combined -‘with' ‘the turning
‘movement of thé plapes on their horizontal
the .time and effort

m,% projection and retraction.”
~In addition’ to the ‘mechanism “for turn-

80 .

85 .

anes, and also redue- -

90..

ing the planes on ftheir horizontal axes as .

they are extended.-or retracted, T:provide

_supplemeéntal means, controlled by ‘a steer--

95

ing whee] within the véssel, for turning the -

plapes on® their horizontal axes to control

boat. The'normal position of operation of

] 139
‘the planes is°that in which they are fully .

extended, but the apparatus of my .inven- -
tion makes it pessible to turn the planeson .

their horizontal axes, by mcans of the steer-

their adjusted positions, -

-Since. the hydroplanes are bﬁ]y.to e vised -

105

plancs in any of

11
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within the boat and is not required on the
deck. TFurthermore, since the operation of
extending and retracting the hydroplanes is
to be performed only when the boat is on

g the surface just.prior to submersion or' just
© after the boat:has. risen to the surface, the
controlling mechanism for -this operation.
_may conveniently be located on the deck of
“the boat, and need not extend within the
boat. ‘However, if .in ‘any case it is found"

10
desirable, - be duplicated. at

the controls may
either or both locations as will be readily’
-understood. . . . o

In the accompanying drawings illustrat-
ing the preferred embodiment of my inven-
tion, Figure 1 is & plan view of a portion
of the bow. of a submarine boat, the super-
structure being ‘shown with iis top removed;
and the hydroplanes being shown in their.

15

20
line 2—2 of Fig. 4, showing particularly the
. actuating mechanism for turning the hydro-
- ‘planes. on_their horizontal axes for steer-
- ing; Fig.3isa séction on line 3—3 of Fig.
25 4, showing particularly the actiating mech-’
anism for extending and retracting the hy-

droplanes, in “combination with the device.

for simultaneously’. turning them on' their

‘horizontal axes; Kig. 4 is a vertical section |

of the actuating mechanism on the line 4—4
of Fig. 2; Fig. 5 is a longitudinal section-
‘through, a portion of ‘the hull -and super-.
“structure 'showing -in elevation the hydro-
-plane-actuating mechanism and . controlling
connections; Fig. 6.1s-a gection on the line
6—8.0f Fig. 4 showing in detail the control-
ling connections for operating. theextend- -
" ing and turhing mechanism; and Figs. 7
- and 8 are cross-sections through parts of the
40 hull and superstructure and the shipped
* hydroplanes at different points in the length
of the hydroplanes. . R o
‘arrangement - of -the ‘hydro-
to the rest of the boat-
45 is shown in Fige. 1, 5 and 6, from which it
“will be séem that the hydroplanes. 13 and
their actuating mechanism are supported in -
a-casting 21 which is mounted on supporting
* beams 24 resting upon. the hull 22-of the:
50 boat and extending. Jengthwise = thereof.
. This casting interrupts the continuity of the
walls of the super-structure 4 as shown in

30

85

~ The general
planes with réspect

* Fig. 1, so that the casting is in fact built into |

the super-structure, and’ extends beyond the
line. thereof a sufficient distance ‘to permit
the free- movement of the planes on their
horizontal and vertical axes. h -
" The" steering operation - is “effected by
means of the steering shaft 1 which ex-
tends lengthiwise of

the superstructure sup-
ported in bearings

55,

60
5, and should he con--
tinued to a conventent point within the ves-
sel, where it connects with the steering

wheel.. This shaft is.connected. through

65.a universal coupling 3 to a worm gear 2

‘of turning the bevel :sectors while the re-

extended position’; Fig. 2 1s a section on the.|

1,073,100

which is journaled in bearings 6 and en-
gages with the. toothed -sectors 7 suitably
Fastened as by bolts 8 to the bevel gear sec-
tors 9. . These sectors.9 are Joosely mounted
on the pintles 10 which pintles are journaled

. . 1 A Led yg
in bearings 23 and - constitute the vertical =

‘axles on which the hydroplanes are swiveled. -
The gectors 9 engage with bevel gear sectors

11 secured to the shaffs 12 of the hydro-
planes by keys or pins. By méans of this g5
connection the turning:of shaft 1 results in

a corresponding .turning_‘1110'\_*ementf,of the. .

hydroplanes on their horizontal axes. By
virtue of the fact that the worm is capable”. -
: 80"

verée operation is not ‘possible,’ the hydro-:

‘planes are securely locked by the worm in
-any angular position -to which they have -
Jeen adjusted. o S :

The hydroplanes themiselves may be con™ g5

“structed of wooden ‘sections covered with

sheet mietal as shown in Figs. 7 and 8, or”
they may be made entirely of metal or other

- suitable material, and as shown in these fig-

uires the superstructure 4 is preferably. bent gy -
inwardly to form receiving pockets in which

“the hydroplanés lie in ‘thewr “‘shipped posi- .~

tions, .

"+ The  connections for extending: and re-

fracting the hydroplanes in'a lateral sweep g5
comprise an upright shaft 14 extending into
a socket 14’ in-the deck of -the boat and

“adapted to, be engaged at its upper end by -
“a spanning’ wrench or the ‘like:

) The shait
carries at its lower end a bevel pinion 15 100
engaging a bevel pinion 16 rigidly ‘meunted

on the:spindle of the worm' gear 17, which
is suitably journaled in the bearings 18 and
‘engages. with
"Figs. 3 and 4)

the toothed sectors 19 (see
| and 4) which are rigidly mounted on 195
the- horizontal -bearings 20 of the- hydro-- -

‘plang arms. These toothed. sectors 19 have-~

flat bearing -siirfaees engaging. correspond- .

ing surfaces onthe gasting .21 and the re- .

duced -extremities of the hydroplane shafts 110
12 are journaled in the sectors-(see Fig. 4).
The bevel sectors 11 are seeured ‘to the hy-

-dr'opl,ane shafts between -this- reduced -ex-.

tremity and the hubs.  As the worm 17 18 .
turned in response to. the movement of the 115
controlling lever' or wheel on the déek- of -
the'boat the two sectors 19 are turned about .
the axis of the pintles. 10, thereby turning
the hydroplanes: on- their vertical axes-and
swinging them toward or away from the j20 -
side of the. boat, as the case may be. In
consequence of this movenent, the bevel ™

| gear sectors 11 move along the teeth of the

Devel gear sectors 9, but since the sectors 9- .
are securely locked in position by-the worm 125,

"9 and the toothed sectors 7, the betel .gears

11 are rotated simultaneously with the ex-
tending cr vetracting movement, of the hy-

“droplanes, and the hydroplanes are thereby

turned on their horizontal axes. Tt will 130
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thus be ;seén,tliaf if we start with ‘the _hydrd-
platies it the fully extenideqd g&)ﬂtiﬁn, s
shown in Fig, 1, and tperate the

5 8 laterdl-sweep towsrd the bokt afid simul-
" taneously turned fro. a siibstalitiully hoi-
7ontal position to a ubstantially ‘vertical
position, until they lié close to the boat; as
“shown ir Figs. 7 and 8. :Inasmuch #s the

1o Wornt 17 cannot be tiitnetd by the. sutters 19,

the hydroplanes dre- autpmatically locked
i any position of extension to. which they
have been brought: ~ In the normal operation

the hydroplanhes will be brought to' the. fully

15 €xtended herizontel position aiid then given

. the proper angular adjustinent to stéer the

boat by means 6f the steering Whesl and.

cotinecting rod 1, but it will bt observed that.
-the planes may be tuitied on. tHeir horizontal

g0 aXes by means of this connecting rod; what-
ever may, be the position of projettion or re-
traction, and. it may. sométimes be desirable
‘t0 use the planes in a partially extended po-

sition. -

- proposed to equip boats of the character re~
ferred to with swinging, hydroplanes in such

‘8 manner that the swinging aiovement takes
place about an axis arrahged horizontally!
g0 aud substantially ‘parallel to the longitudi-
nal axis of the boat, so a5 to move the hydro-

~ 'be observed that the length of a hydroplane

. so mounted must as a practical- matter be so |
- gp restricted that when the hydroplane is out
of service, that is, when it is'in.the up and’

down, position, it will not extend above or
Jbelow. the contour of the/hull: - This is a: se-
rious:limitation; because the most ‘effective
40 -form of hydroplane is 6ne which extends to
- a great distance from the side: of the boat,
~thus obtaitiing a wide spread.. Such a hy-
- droplane iy afforded by the present:inven-

- tion and so far-asT anvaware it is broadly -
45 new to mount hydroplanes of the character
- . referred to in such manner that they may be
© . retracted by turning them en a vertieal axis:

“and also on a horizontal axis so that the
hydroplanes may be mioved in a lateral
50 sweep fiom an extended pesition in. which
7 their surfaces are substantially -hovizontal
“inte o retracted position against the side of
the Boat, by a movement of cembined rota-

. tien on horizontal and vertical axes, as dis-

55 tinguished. frem a rotation on a single hori-
- zontal axis parallel to the axis of the boat.

" What I claim is: = - -

1., A submarine or submeisible boat hav-

. ing a pair of hydroplanes, and beaiing mem--
60 bers in which the hixdroplanes are mounted

for  rotation on . horizontal axes.  said

bearing  members béing swiveled in the !ing ;
sides-of the boat on vertical.axes, and meehas i ¥

pism for tarning the hydroplanes on the

© 65 vertical and horizontal axesto move them in

‘  in Fi : he shaft 14,
the hydroplaties Will.be gradually swung i

planetin-a yertical sweep. However, it will’|

3

8 lateral sweep from an exténded position in
-Whi€h their surfades afe substantially hori-
-Bonital inte 4 retfacted pusition in which
'fgi‘ei;r stirfates lie apainst the sides of the
oitt. e :

2. A submarihe or subinefsible boat hav-
ing & puir of hydroplanes swiveled thereon
_on . vertical -axes, ‘whereby they may. be
ttikhed i n lateral sweep from ah extended’
positiofi of wide spread to a shipped posi:-

| tion lengthiwise of the boat, and mechanigal

connedtions between the hydroplanes whete-
by their simultaneous movement is assured,
in combination with mechanism for adjust-
ing the hydroplanes.on. their horizontal axes
fof ‘steering. = s Lo :
8. A submariné of .submersikle boat, hav-
(ing hydroplanes swiveled thereon on . verti-
.cil axes, whereby they may.be turned in a

Iateral sweep from an-extended position of g

wide spread to a shipped position lengthwise
‘of the boat, in combination with. mechanism!

| for adjusting the hydroplanes on their hori-
, . Lo » | zontal axes for steering. ' o
25 . I am aware that it has heretofore been

’

"+ 4, A siibmarine ot submersible boat, hav-

ing a pair of hydroplanes swiveled theredn

70

on vertical axes, and mechanism for turn-.

‘ing the hydroplanes on' their swivels to pro-
ject and,retract them simultaneously n a
lateral sweep, said “mechanism. including
means for automatically locking the hydro-
planes in any position to which' they have -
been turned. - - ST

5. A submarine or submersible boat, hav-.
ing a pdir of hydroplanes swiveled thereon,
meclianisin for turning the hydroplanes en.
their swivels .to project and . retract.them,
‘gaid meclianism includisig means for turning
the hydroplanes on’ their horizontal axes.

6. A submarine or subniersible boat, hav-
“ing & pair of hydroplanes swiveled thereon,
mechanism for turning the hydroplanes on
their gwivels: to -project’ and ictract them,
said. mechanism inclnding. means for turn-
ing the hydroplanes -on their horizeital axes
in combination  with' supplemental mecha-
nisin for adjusting the hydroplanes on their
horizontal  axes for steering, -~ .

7. A submarine or subinersible hoat, hav-
itig a pair of hydroplanes swiveled thereon,
mechanisin. for turning the hydroplanes on
their swivels to project apd retract them,
said mechanism. including weans for. {nri-
-ing the hydroplanes-on their herizontal axes
in:combination. with supplenmiental pecha-
nism for adjusting the hivdroplanes en their
horizontal axes for steering, the two mecha-

1 misutg for turning the hydrohlanes on their
beéing - simultancously op-

Horizontal axes
. erahl ”, o S . »
87 Asubmarine or submersible boatl hav-
vr of hydraplanes swiveled theveon,
- me w thriing the vdroplanes on
| their swivels to “project and retract them, .
i suid mechanism including mesns for turn-

©o

5.

150
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ing the hydroplanes on their licrizontal axes
in combination with supplemientai mecha-

nisn for adjusting the hiydroplanes on their

hovizontal axes for steering, the said turn-
ag end adjusting echanism - including
means for, automatically locking the hy-
droplanes in any position of adjustment to
which'tliey have been bronght. '

9. A submarine or submersible boat, hav-.

ing’ hydvoplanes swiveléd thereon, and

meehanism for turning the hydroplancs on
_ * swivels to project and retract them .
and for simulianeously turning them on

their horizontal axes, so that when retracted
tliey “will lie against the sides. of the boat
and when projected will extend in'a sub-
stantially horizontal position.” :

10, A submarine or submersible boat hav-’

ing  hydroplanes swiveled thereon,” dand

mochanism for turning the hydroplanes on

30

35

40

o
[N2s

60

their swivels to project and retract them
et for simultancously turning them on

their horizontal axes, so that wlen retracted

they will lie.against -the sides of the boat

and when projected will extend in a sub-.

‘gtantially horizontal position, and supple-

meéntal mechanism for adjusting the hyvdro-
plaues on their horizontal axes for steering.

11. A submarine boat-having a recdss 1n
its side: forming a pocket for thé reception
of a hydroplane adapted to lie lengthwise
in said. pocket, a bearing member in which
the hydroplane is raounted for -rotation on’
its horizontal axis, said bearing member be-

ing swiveled in the.side of the boat in such

position with relation to the pocket that
when. the hydroplane is turned on the hoti-
zontal and vertical axes from an extended
posificii in which its surface is substantially
Lorizontal it will be brought into-a retracted
position in which it lies in the pocket against
the side of the boat. o o
{9, A submarine boat having a pair of
symietrically placed hydreplanes and bear-
ing members in which the hydroplanes are

mounted for rotation on -their horizontal .

axce, said bearing members being swiveled
in ihe sides of the boat on vertical axes,
and mechanism for simultaneotsly. turning
the hydroplanes on the vertical and “hori-
sonial axes to bring them into operative po-

cilion and for locking them in such position.-

15. ‘A hydroplane - actuating, ‘mechanism
compriging a palr of hydroplane shafts,
cwiveled cupports for the shafts, shaft-
swiveling cear sectors on the inner abutting
15 of said shafts, and a worm.-gear rhesh-’

21

ing with said sectors and adapted to turn |

{he shafts on their swivels and to lock them
in anv position to which they have: been
turned. - - o :

14. A bydroplane - actuating: mechanism’

‘comprising a pair of hydroplane shafts, |

¥

sectors, shaft-turning sectors

1,078,100 - S

-swiveled supports for the :shafts; shafi-

swiveing gear sectors on the inmer. abutting
ends of sard shafts, and a worm gear mesh-
ing with said sectors, in combination with a
chaft-turning gear sector fixed to each shaft
for turning it on its own axis, and rela-
tively fixed- gear. sectors with which the
shafi-turning sectors engage, whereby the
actuation of the worm -shafts turns the
hydroplane shafts on their .swivels - and
simiiltaneously turns them on their own axes.

15, Iydroplane supporting and actuating

65

70

1

1
i

75!

mechismism for sitbmarvine boats, comprising -

a pair of hydroplane shafts; bearing. mems
Lers mounted for rotation‘on vertical axés

‘n the sides of the boat and in which the

hydroplane shafts are mounted for rotation
on théir horizontal axes, shaft-turning gear

tors to turn each of the hydroplane shafts

“simultaneously on the vertical and -hori-
zontal axes and to lock them in any position

of adjustment to which they have been
turned. o
16, A hvdroplane -‘actuating mechanism
for submarine boats comprising a pair of
hydroplane shafts, swivel supports. to the
shafts, shaft-swiveling gear sectors on the

in combination with ghaft-turning . sectors
fised to said -shafts, velatively:fixed gear
sectors avith whichi the shaft-turning sectors -
engage,
for turning' the, relatively.fixed ‘gear sectors,

whereby the turning of the~shafts on their

. v

80 -

sectors seeured to said shafts and a worm
‘gear and ‘connections: for turning said sec-

85

90 .

“iimer’ abutting ends of said shafts, and a -
worm, gear ‘meshing with: the said sectors,

95

aiid a worm wheel and connections . -

160

swivels' simultaneously tutns them on their

own, axes but the shafts may. be turned on

their own axes without swiveling.-

"17." A hydroplane - actuating- mechanism

“for submavine boats comprising 2 casting

'

106

supported on’ the boat and having flat bear-. .

ing surfaces, a pair of:hydroplahe shafts, -
bearings for said shafts having pintles jour-.
naled in said casting, shaft-swiveling )
cectors on the inner abutting ends of -said.

gear -
110°

shafts and resting on the said flat bearing -

a worm gear meshing. with said
fixed to said
shafts, ‘additional ‘gear sectors 9, swiveled .
on the pintlées of the hydroplane shafts: and
with which' the shaft-turning sectors en-
gage, a second Worm gear, and -gear secters
7, meshing with said second worm gear and .
connected to the gear sectors 9, for the:pur- .
pose described. - S ) .
Tn testimony whereof T affix' my signature,

surfaces,

in presence of two witnesses. . .

C - GREGORY CALDWELL DAVISON.
Witnésses: - : . :
. L. BRAKE, : /
‘W. D. FrsLER. : o
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