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To all whom it may concern: - -!
DBe it known that I, StMON LAKE, a citizen |
of the United States, and a resident of Bridge-
- pord,-in the county of Fairfield and State of
5 Conuecticut, have invented certain new and
- usetul Improvements in Submarine Boats, of
which the following is a specification.
~This applicaticn is adivision of my copend-
ing application, Serial No, 62,207, filed May
o 28, 1901, _ S
- The-object of the present improvement is |
- .to adapt the normally buoyant hull of a sub-
1harine boat to automatically. maintain a uni-
form distance from the water-bed or the sur-
15 face, as'may be desired, for operations con-
nected more particularly with the require-
~ ments of naval warfare. When traveling
_‘upon or near the water-bed especially, it is
important that the contact with the same or |

zo with any irregularities therein or obsiruc- 1'

‘tions thereupon should not be with the hull,
- “which should be maintained a safe -distance
~above the water-bed, for which reason Have
- provided means whereby the buoyaney MAay.
25 be automatically, either wholly or partially,
- restored -temporarily to enable the huil to
clear such uneven portions of the water-bed.
- This resuit is attained, preferably, by the pro- |
- - vision of a hydrauliceylinder having ons end
30 counected to a water-ballast tank or com part-
ment and the other end exposed to the exte-
rior of the vessel and provided with a pistonor
plunger eonnected with one end of & AGwWn-
wardly and rearwardlyinclined swingingarm,
35 of which the oppositeend isadapted to contaet
with the water-bed when the boat sinks to the
vieinity of the same, the fixed pivot or ful- |
- orum of said swinging arm being disposed
- 1ntermediate its ends, By ihis mes s nob
40 only is the contact of the boat with the watar- |
~ bed cushioned by reason of the yielding re-
sistance of the exfernal water upon the outer |
face of said piston against the air within the l
- ceonnected water - ballast compartiment, but
45 the outward movement of the latter against ‘
. such pressure, beacause of the yielding of the
+ Ireeend of the pivoted controlling-arm by its
contact with the water-bed, causes the expul-
+ sion of the external water in tho cuter end of
50 the cylinder in front of said piston, wheréby!
- the displacement of the boat is increased- by

such increased displacement should be suffi-

the volume of such vacated spﬁce‘ without ef-

fecting a corresponding increase of the vol-

ume of the water-ballast contained therein,

and by reason of the increased buoyaney thus
produced the boat is caused to rest with less
welght npon said pivoted arm or to actually
rise temporarily from the water-bed in case

cienttocreate buoyancy. Inthe United States
Patent No. 650,758, granted to me May 29,
1900, devices were shown to provide for the
rielding contact of such a vessel with the

water-bed; but while such apparatus effect-

1vely served its purpose as a cushioning de-

vice to prevent any iujurious effect of ground-

swells and other conditions eausing the rise

and fall of the boat when normally resting

lightly upon the water- beod it outwardly-
open hydraulic eylinder and piston operated

incidentally by a connection with its trailing
contact-arm to increase the displacement .of

the boat as the hnll approached the. water-

bed under such external eonditions and to

decrease the displacement as the hull re-
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ceded from the water-bed in following the

contour of the latter, the variations of buoy+

ancy thus produced causing a still greater
tendency of the beat to recede from its 1ni-
tial or normal relation in respect of the water-

bed underany variation inits elevation above

the latter by reason of inequalities therein,

such tendencies being ultimately counter-

neted by other conditions of the apparatus.
The invention will be understood by refer-

ence to the annexed drawings, in which— - ,_
- Higure 11is a side elevation of asubmarine

boat embodying my present improvements.
Fig. 2 is-a sectional elevation showing the

stern water - ballast - controlling apparatus.

80

Q0

upon & larger scale. Fig. 3 is a viewsimilar °
to Fig. 2, showing a modification. -

- Thebody orhull ¢ of the boat may be caused
to travelclose tothe water-bed withont actual

contact of its keel & therewith, and so follow:

all irregularities within its vertical plane of
the surface of the latter at-a substantially

‘uniform elevation above the same by an au-

95

tomatie control of the displacement of the

boat, as before indicated. For attaining this
capability the boat is shown in the drawings

provided near each end with similar depth-

100
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confrolling devices; but as they are identieal | tained by reason of the momentum of the

inseonstruction and arrangement with rela-
tion to the water-bailast tanks with which
they are respectively connected. only the one
in the stern portion is herein specifically de-
This comprises a hydraulic ¢ylin-
der 1, having its inner or nupper end connect-

ed, by meaus of the pipe 2, with the three-way |

valve 3, from which one branch pipe 4 leads
directly into the interior of the water-ballast
compartment 6, while the other branch pipe
5 leads indirectly into the same conipartment
through the hydraunlic pump 7. The piston
8 of the eylinder 1, the outer end or face of
which 18 expcesed to the exterior of the boat

- through the open lower or onter end of said
| c;}lmder 1s connected, by means of a link 9, to-

~one end of an arm or lever 10, pivoted iuter—'

20

mediate its ends by a pin 11 within a wel! 12
in the bottom of the boat and carrying at i:s
free opposite end the bearing-roller 13. The
inner side of the piston 8 is provided with a

- guide-rod 14, passing through a stuffing-box

i0

35

40

50
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~of such guide-rod and securing it ir

in the inner end of the cylinder and up-

‘wardly through an aperture in the floor 15,

where its upper end serves by its height to
indicate the position of the piston in the eyi-
der, and hence the relation of the degree of
buo3 ancy at a given time to the initial ‘buoy-

ancy established by the water-supply in the
ballast-tanks when the piston is in its ncrmal
position in the cylinder 1. Wher the piston
is in its lowermost position and e lever 10
is housed 1n its well 12, the top «: the guide-
rod 14 is designed to be just ﬂum W1th the
floor 15, and the several parts may be locked
mechanically in such positions by applying
a cap 16 tothe floor over the upper extremity
niace by
means of a suitable bolt or button, as 17, en-
gacing a projecting lug 18 upon said eap.

The cap 16 being removed and thearm or aver
10 being thus allowed to drOp into the posi-
tion indicated in full lines in Fig. 1 1, the piston.
8 assumes its innermost position in the cyl-
inder, into the lower end of which external
water is allowed to follow said retreating pis-
ton, the reduced displacement caused by the
receding of the piston and consequent fore-
ing of the contents of the inner end of the
cylinder inwardly into the compartment 6
producing a reduction of the space occupied
by the boat, which is measured by the capac-

ity of the open end of the cylinder in addi-

tion to the displacement of the hull proper,
which subjects the boat to a corresponding
loss of buoyancy.
of the forward and after arms or levers 10

. _theboat maybe ballasted toanydesired degree

60

of approach to but below actual buoyancy,
when it will settle down close to the water-bed,

with the bearing wheels or rollers 13 of smd_

ATINS cantqc’rmw lightly with the water-bed.
Any rise in the surfaee of the water-bed dur-
ing the progress of the boat will cause a cor-

- responding movement of the trailing arms 10
with referenceto the COUrse tempormﬂymam— | pants of the boat.

In this operative position |

h

boat, thereby causing the advance of the pis-
ton 8 toward the open end of the cylinder 1,
from whiech it forces the water, and thus tem-
porarily increases the displacement of the ad-
jacent portion of the boat by a like volume,

which caunses the rise of the bLoat until the

arm 10 and its eonnected piston regain their
initial operative relations, when the boat econ-
tinues in the course thus assumed until simi-
larly affected by the subsequent rise orv fall
of the said arm, its condition relative to buoy-
ancy being preferably so adjusted as to main-
tain said piston normally in a pOSltIOH inter-
mediate the ends of the eylinder.
ous that the roller 13, journaled in the free

end of the arm 10, may be dispensed with,
thus causing the e (,nd of the downwaldly-m-'
clined tr: ulmﬂ' arm itself to drag upon the
water-bed as a skate or runnerin performmﬂ'.
In order to lift the arm-

its normal function.
10 fromr its lowered operative position into
its well 12
mampulate the valve 3 in the pipe connec-
tions 4 and 5 to connect the pump 7 with the

cylinder 1, vhan by actuating the pump the

piston 8 ean be foreced OUthI‘dly, S0 as to
bring ii;3 arm into the level position, (indi-

cated in dotted linesin Fig. 1,) when it will be
housed in its respeetive well.

It will be observed that the hydmuhc eyl-
inder 1 and the system of piping and inter-
posed pump perform the function of and col-
lectively constitute a part of the ballast-com-
partment 6, and they are so considered in
‘certain of the claims annexed hereto. It is,
however, evident that this portion of the
present improvementis not-limited tothe par-

ticular manner of controlling the buoyancy
and particularly of securing the variable dis-

placement of the boat, mhereby the result
above described: is attamed and such parts

of the automatic appamtus for controlling
the displacement are therefore immaterial to -

the essential feature of the device, which may
include any means suitable for performmﬂ'
the described operation.

It is-t0 be observed that the depenumﬂ'
arm for controlling the buoyancy of the boat
may be of any deswed length, 8o as to deter-
mine the elevation of the hull above the

It is obvi--

Ay

, 16 18 only necessary to properly -

LN

water-bed, and that sueh a trailing arm, as 19

in Fig. 3, if suitably disposed to add,pt it to
be eonnectec‘ with a float 20 upon the sur-
face will operate similarly to maintain the
boat & uniform distance beneath the surface
regardless of the condition of the water-bed
or depth of water.

It will be readily seen
that by suitable manipulation of the water-

ballast compartments in connection with the

automatically-acting device referred to the
predetermined submerged position at which

the latter normally m‘untams the boat may
be adjusted within certain limits ﬂovernad.-r

by the proportions of said device “for jeon-
trolling the buoyancy at the will of the occu-
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As 1 believe myself to be the first to have
devised a submarine boat provided with
means.acting automatically and independ-
ently of the external water-pressure for con-
trolling the buoyaney of the normally buoy-
ant hull to maintain it at substantially a pre-
determined snbmerged position intermediate
the surfaces of the water and tlie water-bed
and in a given relation in respect of one of
sald surfaces, either of which would consti-

tute a guiding medium for such purpose,

the language of the claims appended here-
to directed to such feature of the present im-
provement is to be understood in its broad-

est sense to embrace all modifications and

equivalents of the specific devices herein
shown and described for attaining this ob-
ject,whetherby controlling the displacement,
and thereby maintaining the same at a uni-

20 form distanee from either the surface or the

25

water-bed, or by varying the contents of a
water-ballast compartment or compartments
under a predetermined maximum external
water-pressure, as described in my applica-
tion filed simultaneously herewith. |

In practice the pump 7 serves an addi-

tional function to that above described in

regulating the quantity of water-ballast in
the several compartments through suitable
connections with the exterior of the boat and
the ballast tanks or compartments in a well-
known manner. '
Having thus set forth the nature of the in-
vention, what I claiim herein, and desire to se-

cure by Letters Patent, is—

1. In a submarine boat adapted to travel
between the surface and the bed of the water,

one of which limits constitutes a guiding

40

45

50

X

medium therefor, the combination with the
hull having water-ballast tanks or compart-
ments and means for controlling the volume
of water-ballast contained therein, of a trail-
ing arm or lever pivotally connected with
and projecting from said hull and vertically
movable in respect thereof with its outer end
adapted to contact with one of said guiding
mediums, auxiliary depth-controlling means
for regnlating the condition of submergence
of said hull, and a connection between said
auxiliary depth-controlling means and said

g |

tralling arm or lever whereby the descent ot -

the hull below orits ascent above normal re-

lation with said guiding medium will cause |
the actuation of said auxiliary depth-regu-
lating meansto produce acontrary movement

of said hulil toward normal relation.

Z. The combination with a subwmarine boat
having a water-ballast compartment, a hy-
dranlic eylinder open at one end to the exte-

3

rior of the boat and a connection between the 6o

other end of said ecylinder and said water-bal-
last compartment, of a piston fitted to said
cylinder, a pivoted trailing arm depending
from said boat and having one end adapted

to contact with the water-bed and the other 63

end connected with said piston, and provided
intermediate thereof with a fixed fulcrum
upon which the same is adapted to swing.

5. T'he combination with asubmarine boat,

of means for automatically varying its dis- 70

placement under conditions of submergence,
and a device for mechanically locking said
means in inoperative position when desired.

4. The combination with a submarine boat

| having a water-ballast compartment, of a

plunger having one face presented to the in-
terior of said compartment and the other face
exposed to the exterior of said boat, a 'yield-

ing pivoted arm depending from said boat

and adapted to contact with the water-bed, a

~connection from said arm to said plunger, and

anindicator connected to one of said movable
members and extending into the interior of

the boat to indicate the position of said mem-

ber and the degree of variation of displace-
ment of said boat produced by said parts.
o. The combination with a submarine boat
having a water-ballast compartment, of a
plunger having one face presented to the in-
terior of said compartment and the other face
exposed to the exterior of said boat, a yield-

ing pivoted arm depending from said boat and

adapted to contact with the water-bed, a con-
nection from said arm to said plunger, and

‘an indicator-rod projected inwardly from the

Inner face of the plunger into the interior of
the boat, for the purpose deseribed.

6. The combination with a submarine boat
having a water-ballast compartment, of a

plunger having one face presented to the in-
terior of said compartment and the other face
exposed to the exterior of said boat, a yield-
ing pivoted arm depending from said boat and
adapted to contact with the wateér-bed, a con-
nection from said arm to said plunger, an in-

dicator-rod projected inwardly from the inner

face of the plunger into the interior of the
boat, and a cap or stop device for retaining
sald indicator-rod and attached plunger in
ixed position. | .
Signed at Elizabeth, in the county of Union
and State of New Jersey, this Gth day of Fab-
raary, A. Dy, 1902, | |

' SIMON LAKE.
Witnesses:
- L. B. MILLER,
HENRY J. MILLER.
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