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UNITED STATES PATENT OFFICE.

GUSTAV M. LAGERGREN,; OF NEW LONDON, CONNECTICUT, ASSIGNQR TO ELECTRIC
BOAT COMPANY, A CORPORATION OF NEW J ERSEY. ;

SUBMERSIBLE BOAT.

1,108,192.

Specification of Letters Patent.

Patented Aug. 25, 1914,

Application filed April 29, 1914,  Serial No. 835,068.

To all whom it may concern:
Be it known that I, Gusrav M. LAGERGREN,

‘a citizen of the United States, residing in

the city of New London, county of New Lon-
don, and State of Connecticut, have invented
certain new .and useful Improvements in
Submiersible Boats; and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which .1t
appertains to make and use the same.

This invention relates to submersible boats
dind is directed to the provision of an im-
proved mechanism for operating the hydro-
planes cr horizontal rudders of such vessels.
Such hydroplanes should be capable of
movement to an inoperative position par-
allel and close to the sides of the vessel or to
an extended position at right angles to the
sides of the vessel and when they are in the
extended position, adjustment thereof to any
desired angular position is necessary.

The primary object of the invention is to

provide an improved operating mechanism
whereby such hydroplanes or steering blades
may be moved from a shipped position
against the sides of the vessel to an ex-
tended position at right angles to the sides
of the vessel and whereby a continued move-
ment of the operating mechanism will turn

the blades on their longitudinal axes into.

any desired steering position near the hori-
zontal but tipped slightly up at the aft edge
for downward steering or down at the aft
edge for upward steering, the mechanism be-
ing so constructed that a reverse movement
thereof will bring the hydroplanes back to a
vertical position and then cause them to ds-
sume their inoperative position against the
sides of the vessel. .

A further object of the invention is to
provide means for limiting the travel of the
hydroplanes on their vertical and horizontal
axes, : )

A still further object of the invention is
to provide means for the purposes set forth,
which shall be simple in construction and
thoroughly reliable and. effective in opera-
tion. : o

‘With the above and other objects in view

the invention consists in the features of con-
struction and combinations of parts herein-
after described and claimed. oo

In the accompanying drawings, Figure 1
is a plan view of a portion of the bow of a
submarine boat, the superstructure being
shown with its top removed and the hydro-
planes being shown in their extended and
horizontal position; Fig. 2 is a horizental
secticnal view with the hydroplanes at right
angles to the vessel; Fig. 3 is a similar view
illustrating the mechanism when the hydro-
planes are in their folded position; Fig. 4 is
a veriical cross-sectional view showing the
means for stopping the movement of the
hydroplanes on their vertical axes, and: the
roller for preventing play or movement of
the hydroplanes when in their extended po-
sition; Fig. 5 is a longitudinal section
through a portion of the huil and super-
structure . showing in elevation the hydro-
planes’ actuating mechanism and controlling
connections; Fig. 6 is a sectional elevation
showing the means for turning the hydro-
planes on their horizontal axes. and also
the stop devices; Fig. 7 is a detail view of
the inner end of one of the hydroplane

hafts, and Fig. 8 is a cross-sectional view
on the line 8—8 of Fig. 7.

The general arrangement of the hydro-
planes with respect to the rest of the boat is
shown in Figs. 1 and 5. The hydroplanes 1
and their actuating mechanism are support-
ed in a casting 2, which is mounted on sup-
porting beams 3, resting on the hull 4 of the
vessel and extending lengthwise thereof.

' This casting intefrupts the continuity of* the

walls of the superstructure 5 as shown. so
that -the casting is in fact built into the
superstructure. and extends beyond the sides
thereof a sufficient distance to permit the
free movement. of the planes on their vertical
and - horizontal axes. The steering opera-
tion is effected by means of the steering shaft
6. which extends lengthwise of the super-
structure. supported in bearings not shown,
and should be continued to a convenient
point within the vessel, where it is connected
with the steering wheel. This shaft 6 is
connected through a universal coupling 8
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to a worm gear 9 which is journaled in
bearings 10 in the casting, and engages with
the toothed sectors 11.
tors 11 are loosely mounted on pintles 12
having their bearings in boxes or journals
13 at the upper and lower ends of the cast-
ing 2, said pintles projecting from the cas-
ings or housings 14 in which the hydro-
plane shafts 15 are located and have their

bearing, and forming ‘the vertical axes on”

which said shafts are moved to their ex-
tended and their folded positions.

On the onter ends of the shafts 15 are pro-
vided sockets to receive the inner ends of
the hydroplanes, which may be secured in
place in any preferred manner. The inner
ends of the housings 14 are formed with
curved slots 17, in which fit lugs or pins 18,
extending from the shafts 15. By this ar-
rangement the play of the hydroplanes is
limited from a vertical to a -substantially
horizontal position, and vice versa, the lugs
or pins abutting against. the ends of the
slots' when the extreme positions have been
reached and preventing further movement.
On the inner ends of the shafts 15 are pro-
vided gear segments 19, which mesh with
toothed racks 20, located on the under faces
of the toothéd sectors-11. so that when the
latter are moved, the shafts 15 ave caused

“to'turn on their horizontal axes to the extent

vermitted by the slots 17 in which the lugs
18 move. Extending laterally from the pe-
ripheral portions of gears 19 concentric with
shafts 15, are curved flanges 21, the outer
faces of which are adapted to engage a
roller 22 mounted in bearings 23 project-
ing from the edges of walls or shelves 24
which are formed integrally with the cast-
ing 2, or secured ‘thereto.
bears against the outer faces of the flanges
21 when the hydroplanes have reached their
extended position and begin their movement
from a -vertical to a horizontal position.
This roller not only facilitates the partial
rotation of the shafts 15, but also braces the
hydroplanes in their extended position and
prevents backward movement or chattering
thereof.

To arrest the movement of the hydro-

planes after they have reached their extend-
ed position, stops 25 are provided on the bot-
tom of the casting 2. and these stops are
engaged by projections 26. depending from
the housings 1+ Also stops 27 may be
formed on gears 11 coacting with lugs 28
formed on the overlying member of frame 2.

When the hydroplanes are shipped, the
upper ends of the flanges 21 bear against
the under faces of the shelves 24. As the
hydroplanes are moved to the extended po-
sition, the, flanges 21 pass from under walls
24 just as the stops 25 are reached and then
turtiing of the shafts 15 in bearings 14 is
possible.

These toothed sec- -

This roller 22|

1,108,192

The operation of the mechanism will now
be described. When it is desired to use

the ‘hydroplanes, the sieering wheel is op--

erated to turn the steering shaft 6 and thus

revolve worm gear 9, and this worm gear

meshing with the sectors 11 moves them on
their vertical axes. The sliafts 15 and the
sectors 11 are locked together by reason of
the fact that the racks 20 on sectors 11 are in
mesh with the gear segments 19 on the sha%ts
15 and these gear segments 19 are prevent-
ed from rotating by the ends of the flanges
21, which ‘bear against the under faces of
the shelves 24. When the flanges 21 pass
beyond the shelves 24, the stops 25 for limit-
ing the movement of the hydroplanes ¢n
their vertical axes are reached, and ‘further

‘movement is prevented. At this period of
 the operation. the continued turning of the

steering wheel causes the toothed sectors 11
to continue their turning movement and, as
the shafts 15 are now free to rotate on. their

axis, they ave partially rotated through the

gear segments 19 and the toothed racks 20,
thus causing the hydroplanes to be turned
on their longitudinal axes toward the hori-
zontal position. . This movement may be
continued until the hydroplanes have
reached the desired steering position, which
will be slightly short of the horizontal for
upward steering and slightly beyond . the
horizontal for. downward steering. When
the hydroplanes reach the predetermined
limiting position, the lugs or pins 18 engage
the ends of the slots 17, and hence the fur-
ther tutning of the shafts 15 is prevented.
During the period of use of the hydroplanes
the steering angle may be altered at will by
turning the steering shaft 6, as will be
understood.

-In the operation of folding the hydro-
planés, a reverse movement of the steering
wheel causes the shafts 15 to turn on their

liorizontal axis in the housings 14 until the

lugs or pins 18 reach the ovposite ends of
the slots in the shafts 15. The ends of the
flanges 21 projecting from the shafts have
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at this time cleared the roller 22, and fur- -

ther turning of sectors 11 causes the seg-
ments 19 to be moved bodily, carrying the
flanges 21 uuder shelves 24. This locks
shafts 15 against further turning movement
through their gear connection with the scc-
tors 11 and the hydroplanes asswme their
position against the sides of the Boat.

It will be seen that by the meclianism de-
scribed the “hydroplanes may. be extended
from a position substantially parallel with
the sides of the boat to a position at right
angles thereto, and that by the continued
action of the mechanism, the hydroplanes
may be caused to assume any desired degree
of  angularity. Furthermore, it will be
noted that a single operating mechanism
performs the two-fold function of shipping
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or extending the planes and adjusting the
angular position thereof as desived. ‘This
mechanism is such that the hydroplanes can-
not be moved back against the sides of the
boat except in such angular posttion as will
cause them to lie flat against the sides of
the hoat. It will also be noted that the hy-
droplanes ave locked in any position to
wiich they are moved for the reason- that
while the worm gear may turn the. sectors,
ilie reverse operation of the sectors upon the
worm gear is impossible. ‘

What I claim is+— - - I

1. A submersible vessel having a body,
hydroplanes mounted thereon and movable
to inoperative positions against the body
and to extended positions and a single oper-

-~

ating mechanism connected to the hydro-

planes and operable to move them from the
inoperative to the extended position and to
thave them to any desired angular position
while in the extended position; substantially
as described. '

2..A submegsible vessel having a body, a
pair of hydroplanes mounted thereon and
movable to inoperative position against the
Lody and to an extended position and mov-
able to different angular positions while ex-
tended, and operating mechanism connected
to the hydroplanes for effecting movement
thereof, the continuous operation of said
mechanism causing the hydroplanes to be
first moved from the inoperative to the ex-
tended position and then turned angularly
while in the extended positicn; substantially
us described.

3. A submersible vessel having a body,
bearing mechanisms pivetally mounted
thereon, hydroplanes pivotally moeunted in
the bearing mechanisms, a single operating
device, and means intermediate said device
and the hydroplanes for causing operation

of said device to both turn the hydroplanes-

in the bearing mechanisms and turn the
bearing mechanisms relatively to the body;
substantially as described.

4. A submersible vessel having a body. a
pair of hydroplanes mounted thereon and
movable (o an extended position at substan-
tially a right angle to the length of the body
and also to an inoperative position against
the sides of the body, said hydroplanes being
also movable to different angular positions
while in the extended position. and a gingle

operating mechanisin connected to the hy-

droplanes wlich by its coniinuous operatiou
first varies the angular relation of the hy-
droplanes while the latter

planes from the extended to the inoperative
position : substantially as described.

5. A submersible vessel having a pair of
hydreplanes. bearing mechanism in which
the hvdroplanes are mounted permitting lat-
eral exiension of the hydroplanes and also

are in the ex- |
tended position and then moves the hydro- |

partial rotation thercof to vary their angu-
lar relation, operating mechanism for effect-
ing the lateral extension of the hydroplanes
and the rotational movement thereof and
means for preventing rotational movement
of the hydroplanes to vary their angular ve-
lation except when the hydroplanes are in
the extended position; substantially as de-
scribed.

6. A submersible vessel having a body,
bearing mechanisms pivotally: mounted on
the body, hydroplanes pivotally mounted in
the bearing mechanisms, a single operating
mechanism connected to the hydroplanes for
turning them in the bearing mechanisims
and for turning the bearing mechanisms
relatively to the body and means for pre-
venting turning of the hydreplanes in the
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bearing mechanisms until the latter huve .

been turned relatively to the body ‘to carry

86

the hydroplanes to the extended position; -

substantially as deseribed.

7. A submersible vessel hating a bedy, a
pair of hydroplanes mounted thereon and
movable to an inoperative position against
the sides of the body and to an extended
position, a single operating mechanism con-
nected to the hydroplaues for moving thern
from the inoperative to the extended posi-
tion and for turning them to different angu-
lar relations while in the extended position
and means for arresting movement of the
hydroplanes relatively to the body when the
hydroplanés reach their extended position;
substantially as deseribed.. ‘

8 A cubmersible vessel having a body,.

bearing © mechanisms  pivetally nmounted
therecn, hydroplanes pivotally mounted in
the bearing mechanisms, an operating mech-
anism connected to the hydroplanes for
turning them in the bearing mechanisims and
for turning the bearing mechuiisms rela-
tively to the body. means for preventing
turning of the hydroplanes in the bearing
mechanisms except when the bearing mecha-
nisms have heen turned to carry the hydre-
planes to the extended position, and means
for arvresting movement of the Learing
mechandisms velatively to the body when the
bydroplanes are in their extended position:
substantially as described.

9. A submersible vessel having a pair of

hydroplanes, bearing ‘mechanism in which

the hydroplanes are neunted permitting lat-

eral and angular adjustment of the hyvdro-.

planes, meaps for holding: the hydroplanes
agminst furping. until theiv lateral adjust-
ment has been effected, and stops for limit-
ing the movement of the hydreplanes on
thieir horizontal nxis: substantially us de-
scribed.

10. A submersible vessel having a pair of
hydroplanes, bearing ‘mechanism in which
said hydroplanes are laterally and angularly
movable, mechanism for preventing the
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turning of the hydroplanes during lateral
adjustment, stops for limiting the lateral
movement cf the: planes beyond a position
substantially at right angles to the vessel,

and means for limiting the angular adjust--

ment of said hydroplanes; substantially as
described,’ | : .
11 A submersible vessel having a body, a
pair of hydroplanes mounted thereon, means
far moving the hydroplanes from an inoper-
ative position against the sides of the body
to an extended position and for turning the
hydroplanes to various angular positions
while in the extended position and means
for. bracing thé hydroplanes while in their
extended position. which bracing means is
made effective by the angular movement of
the hydroplanes after the latter have heen
moved into the extended position: substan-
tially as described. .

12, A submersible vessel having a body,
bearings pivotally mounted thereon, hydro-
planes pivotally mounted in the beatings, a
single operating mechanism connected to the
hydroplanes for turning them in their bear-
ings and for turning the bearings relatively
to the body. and a brace for the hydroplanes
which is rendered effective or ineffective by
the turning of the hydroplanes in their bear-
ings; substantially as Slescribed.

13. A ‘submersible vessel having a body,
bearings pivotally mounted thereon, hydro-
planes pivotally mounted in the bearings,
operating mechanism for turning the hydro-
planes in their bearings and for turning the
bearings relatively to the body, projections
on the inner ends of the hydroplanes and a
wall with which said projections coact to
prevent, turning of the hydroplanes in their
bearings except when the bearings have been
'moved to carry the hvdroplanes to their ex-
tended position; substantially as describéd.

14. A submersible vessel having a body,

bearings pivotally mounted thereon, hydro-
.planes pivotally mounted in the bearings;an

operating mechanism for turning the bear-.

ings relatively to the body and for turning
the hydroplanes in their bearings and co-
acting -parts on the bearings and hydro-
planes for limiting the extent of turning
movement of the hvdreoplanes in their bear-
ings; substantially as described.

15. A submersiple vessel havingia body.
béarings pivotally mounted thereon, hydro-
planes pivotally mounted in the bearings,
operating mechanism for turning the bear-
ings relatively to the body and for turning
the hydroplanes in their bearings, parts on
the inner ends of the hydroplanes present-
ing curved surfaces and a part with which
said curved surfaces coact when the hydro-
planes are turned in their bearings; sub-
stantially as described. . .

.16. A submersible vessel having a body,
hydroplanes mounted _ thereon, operating

1,108,192

mechanism for moving the hydrtoplanes to,
an inoperative position. against the sides of
the vessel dnd to an extended, position at
substantially a right angle to the vessel and
for, varying the angular relation of the hy-
droplanes ‘whife ‘in the extended position
and means for preventing movement' of the
hydboplanes from ythe ektended to the in-
operative position except when the hydro-
planes are in a definite angular position rel-

atively to the body of the vessel; substan--

tially-as described. S
17. A submersible vess¢l havirlg a pair of

hiydroplanes, mechanism in which said hy-

droplanes are laterally ahd horizontally

movable, shoulders on the shafts of the’

hydroplanes, shelves against which said
shoulders bear to prevent the turning of the
shafts until the limit of their lateral exten--
sion has beent reached, and stops. for limiting
sald lateral extension: substantially as de-
scribed. - ‘

+ 18, A submersible vvessel.'having a pair of
‘hydroplanes laterallv and angularly mov- -

able, shoulders on the shafts of the hydro-
plapes, shelves against which the shoulders

70
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‘bear, stops for limiting the lateral extension _

of the hydroplanes, and a roller for engag-
ing said shoulders when the hydroplanes are
laterally - extended: substantially as de-
seribed. L
19. A submersible vessel having a: pair of
hydroplanes laterallv and angularly mov:
able, thoulders on the shafts of the hydro-

blanes, shelves against which said shonlders

bear, and lugs on the hydroplane shafts fit-
ting in slots in the shaft housings to:limit
the rotation of said shafts:-substantially as
described.

20. A submersible vessel having a pair of
hvdroplanes laterally and angularly mov-
able, 'shoulders on the shaffs of the hivdro-
planes, sfelves against which said shoulders
bear, a- roller for engaging the shoulders.
stops for limiting the lateral extension of
the hydroplanes, and means intermediate
the shafts of the hydroplanes and the shaft

105
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housings for limiting the movement of the -

hydroplane shafts on their horizontal axis:
substantially as described. .

21. A submersible vessel having a pair of
hvdreplanes laterally 'and angularly mov-
able. a worm gear. means for rotating the

118

gear, sectors engaging the werm gear. seg-

ment gears on the shafts of the hydroplanes,
'tocthed racks on said sectors with which
said segment gears mesh. means for limiting
the lateral extension ‘of the hydroplanes, and.
means for preventing rotation thereof until
their' lateral ddjustment has been accom-
plished: substantially as described.

22. A submersible vessel having a body,

bearing mechanisms pivotally mounted on
the body. hydroplanes pivotally mounted in

the bearing mechanisms, operating deviges
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for turning the bearing mechanisms rela- | tended positions at substantially a right an-
tively to the body and for turning the hydro- | gle to the body; substantially as described. 10
planes in their bearing mechanisms, and | . In testimony whereof I affix my signature,
means for arresting the turning movement | in presence of two witnesses.

of the bearing mechanisms relz}tivel,y to the GUSTAV M. LAGERGREN.
body when the bearing mechanisms have - Witnesses:
been turned to carry the hydroplanes from F. L. BRAKE,

- positions adjacent to the: body to their ex-| . C. H. BepELL.



