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UNITED STATES

. e . wm = e re—

PAaTENT OFFICE.

SIMON LAKE, OF ATLANTIC HIGIILANDS, NEW JERSEY,

'SUBMARINE LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No. 557;835, dated April 7, 1896.

Application filed November 25, 1895, "Serial No. 570,043,

(No model.)

~To all whom 6t maly concer:

. the United States,

Beit known that I, SIMON LAKE, a citizen cf
residing at Atlantic High-
lands, in the county of Monmouth and State
of New Jersey, haveinvented certain new and
useful Improvements in Submarine Locomo-
tives and Wrecking-Cars, fully described and

- represented in the following specification and
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the accompanying drawings, forming a part
of the same. |
This invention relates to an improvement
in the submarine vessel described in my pat-
ent application, Serial No. 469,109, filed in the
United States Patent Office Apul 1893,
The objects of the invention are first, to
furnish means for direct communication and
coOperation with divers working upon sub-
merged wrecks, means for supplying them
with alr under the requisite pressure, and
means for relieving them so as to obviate the

necessity of going to the surface; second, to
provide for securing the apparatus to the side

of a sunken vessel when required, and to et-
fect certain other improvements in the details
of the apparatus.

Theinvention consists inthe improvements
hereinafter described, and specifically set
forth in the annexed claims.

I have termed the vessel as embodying the
present improvements a *“ wrecking-car” be-
cause of the normal operation in the perform-
ance of its several functions when resting
firmly upon the water-bed.

The invention will be understood by refer-
ence to the annexed drawings, 1in which-—

Figure 1 is aside elevation of the apparatus
with the outer shell and certain other parts
in section at the center line, where hatched.
Fig. 2 is a plan of the same with the end pox-
tions of the upper half of said shell and the
top of the central pilot-house removed to ex-

pose the parts below the same. Ifig. 3 1s a
front elevation of the apparatus. Ifig. 41san

elevation showing the outer shell in trans-
verse section on the center line of the forward
traction-wheel shaft, and ¥ig. 5 a rear eleva-
Fig. 6 18 a sectional
elevation of a portion of the bottom of the
shell, showing the keel 1n section and its sus-
t‘umn and 1@16&'31110 mechanism in side ele-
vat-ion, and I'ig. 7, a plan of the same. Iig.

5 18 4 ]_ongitudilml section of the hollow

sucker-bar and disk with a portion of the

shell of the apparatus and the stuffing-box
surrounding said bar. Iig. 9 is a plan of one
end of the detachable keel. Fig. 10 is an ele-
vation, and Ifig. 11 a plan, of the pressure-
1‘@0111&‘51110* dewce for the diver’s air-supply
and Spealz;ing—tube. IFig. 12 is a transverse
section of the apparatus at the side of a

sunken vessel with a submerged car for re-
celiving the cargo of said vessel. FlﬂS. 6 to
11, ineclusive, are upon a larger scale th:;m the
remaining figures, in which latter certain de-
tailsare omitted toavoid confusion onaccount

of the smallness of their scale.

The body of the wrecking-car is shown of
cylindro-conoidal shape and 1s formed pref-
erably of two concentric shells A and A', sep-
arated by the ribs A%, constructed of I-beams
having holes A’ therein at intervals to atford
communication between the series of water
tanks or compartments VW thus formed, as
indicated in Fig. 6

The propeller-shaft & 1s shown formed in
three separate portions, of which the outer
section is projected through a stuffing-box at
the rear end of the car to receive externally
the serew-propeller I3, the inner section 1is
coupled to a steam-engine C, communicating
with the steam - boiler D by means of the
stecam-pipe €', and the intermediate section is
coupled to the armature-shaft of aconvertible
electric motor and dynamo E, connected by
means of wires K’ to the binding-posts K= of
a system of storage batteries I, contained in
the tanks or casings (x therefor, The several
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sections of the propeller-shaft are connected

together detachably by means of the couplings
S', or preferably by clutches actuated by mmz
able shift-levers.

Oil-tanks Il are provided adjacent to the
boiler D, from which o1l is supplied as fuel
to the boiler-furnace by means of a suitable
pipe, as H'. The boiler is provided in the
usual manner with a smoke-stack I, which is
adapted to be closed and sealed during sub-
mergence by a drop-cap J.

- The pilot-house K 1s provided at the top
with a door K’', which may be held in the
raised position indicated in Ifig. 1 by any suit-
able means, and is provided in the bottom, im-
mediately below the same, with a trap-door
IC?, sustained in 1ts open position, as shown in

Jie

95

100




IO

20

30 W

35

40

50

55

6o

2 , 557,835

said figure, by means of a counterbalance-
weight I{8 suspended by the cord K, running
over the pulley I® to said trap-door.

As the car is capable of floating upon the
surface of the water when not performing the
functions for which it is specially designed
the propeller-shaft is ordinarily driven by the
steam-engine C, the necessary ventilation and
draft for the boiler-furnace being derived
from the pilot-house I through its normally
open doors I and K? It may beincidentally
observed that in case of the shipping of a sea
through the upper door K'in rough weather
the weight of the water upon the inclined door
beneath would counteract the weight of its
counterbalance, and thus automatically close
the door to prevent the further penetration
of the water within the car.

During the propulsion of the car directly
by the steam-engine the dynamo-electric ma-
chine Ii 1s permitted to run 1dly with the pro-
peller-shaft; but in order to supply the stor-
age batteries If the outer section of the pro-
peller-shaft 1s disengaged from the adjacent
intermediate section by means of the coupling
S’when the machine K is driven as a dynamo
by means of the steam-engine for generating
electllelty for such battel 1e8.

When it is desired to submerge the car, ils

water-tanks W, W', and W2, which are pr ofer-
ably 1n direct communieaﬁon with one an-
other, are filled to the mecessary extent by
means of the cocks M’ in the pipes M, con-
necting the tank W= with the exterior Of the
car, the door K’ of the pilot-house K closed,
th_e cap J dropped to close the mouth of Lhe
smoke-pipe I, the furnace-door closed, and the
steam-engine Cuncoupled from the propeller-
shaft, when the dynamo-electric machine E
may be run as a motor for driving the propel-
ler-shaft, the car then resting upon the for-
ward traction-wheels N, carried by a trans-
verse shaft O,and steering-wheel 3, journaled
in a recess for the same in the rudder R.

In order that the car may preserve its trim
during the process of submerging, its bottom
is provided adjacent to each end with an ex-
ternal recess or chamber P, provided with a
transverse rotary drum 1Y, mounted upon a
shaft T, projected through the wall of said
chamber into the Interior of the car and con-
nected by suitable worm-gearing with an elec-

tric motor U, whereby the said drum 18 actu-

ated to lower a weight I'*, suspended there-
from by means of a suitable cable 1%. Such
welghts being deposited upon the bottom, the
valves M are opened and the tanks filled suf-
ficiently to nem*l}f destroy the buoyancy of
the car, when such cocks are closed and the
drums l‘ rotated to wind up the cables T? and
thereby draw the car downward to the bottom.
The final withdrawal of the weights from the
bottom into their respective clmmbers 11~
poses a sulficient load upon the car to render
its traction-wheels efficient when positively
driven.

The traction-wheel shaft O is preferably

~with that of the compartment 1.
from the compartment 1 totheinteriorof the

formed in two independent sections con-
nected together detachably at the center line
of the car by means of a coupling O or other
suitable clutching device, each section being
connected by suﬂable gearing with an electric
motor V. DBoth sectlons of said shaft are nor-
mally coupled together and driven by one or
both motors, dependmn upon the power re-
quired and the speed to be attained, the sec-
ond motor running idly when onlyone 1s sup-
plied with power from the storage batteries If;

but in cases wherein it is desired to make a

sharp turn with the carthe two sections of the
shaft may be uncoupled and driven inde-
pendently in opposite directions.

The car is constructed with a second pilot-
house X at the extreme forward end, imme-
diately above and in the rear of the compart-
ment Y, containing the electrical search-light
Y. The pilot- 11_0uses I and X are pro ovided
each with suitable inspection-windows ¢ and
with a steering-wheel connecied to the tiller
R’ of the rudder R by means of a suitable
rope or chain R®. The search-light compart-

ment is provided also upon thefront andsides.

with windows or dead-lights ¢ and atthe rear
with a door for accessthereto, sustaining the
reflector Y=

At the forward end of the car, immediately
in the rear of the pilot-house X, are the pri-
mary and secondaryorauxiliary diving cham-
bers or compartments 1 and 2, respectively,
the intermediate partition Dbeing provided
with a door 3 for access {rom the secondary
to the primary chamber, and the rear wall of
the chamber 2 being similarly provided with
a cdloor 4 for access Lhel eto from the body 0[
the car. Adoor 5 is provided alsoin the bot- Yo,

tom of the chamber 1 for ingress and egress.
Y to and from the said chamber outside the car.

- The diver having entered the compartment
1 and closed the door 3, the air-pressure
therein is equalized with that of the external
water-pressure by opening a cock 6 in the
air-supply pipe 7, leading from a compressed-
air reservoir 3, which is supplied with airun-
der pressure by means of anair-pump 9, con-
nected with and actuated by the steam-cn-
ocine C. When such equalization of internal
and external pressures is completed, as in-
dicated by suitable gages, (which are omitted
from the present drmﬂn s,) the outer door 5
15 released and ﬂ,llowed to drop open, with
the rounds or cross-bars upon its inner side
forming a ladder for the use of the diver, as
indicated in Figs. 1 and 2. In case the en-
trance of a second diver or other operator
into such diving-compartment is required,
the auxiliary chamber 2 1s entered and thoe
door 4 closed, when the air-cock 10 18 opened
to equalize the air-pressure in such chamber
The return

car is effected by establishing communication
with the compartment 2 by means of an air-

cock 11 for equalizing their respective pres-

sures, 50 as to permit the door 3 to be opened,
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laterally-projecting release arms or levers ¢/,
connected together by a link #* and to the pis-
ton-rod 2’ of a hydraulic cylinder v by a con-
necting-rod 7%, as indicated in Figs. 6 and 7.
The opposite end of said hydraulic eylinder
is connected to the discharge-pipe 0" of a
safety-valve 1, having its inlet-pipe w* in
direct communication with the exterior ot
the car adjacent to the keel. "T'he safety-
valve w may be set to blow off at any re-
quired external water-pressure, 1ts discharge
through the pipe w' into the adjacent end of
the hydraulic ¢ylinder v operating to shilt
the levers ¢ to drop off the portion u of the
keel, the loss of which 1s designed to restore
the buovancy of the car suflficiently to per-
mit it to rise to the surface.

In the ordinary operation of the apparatus
the rotary drums 1" are unwound to deposit
the weights T again upon the bottom and
permit the car to rise to the surface by the
buoyancy thus restored upon an even keel,
after which the buoyancy isfurther increased
to support the additional weight of the car
imposed by the weights T* when raised to
their normal positions by means of a suitable
pump z, connected to an electric motor i and
having one branch of its inlet-pipe x' con-
nected to the water-tank W* and another
branch «*® connected to a perforated pipe or
conduit «® beneath the floor of the car. Each
of such Dbranches of the inlet-pipe is pro-

vided with a suitable valve in order that

when not engaged in pumping water from
the water-tanks the pump may be employed
in expelling the foul air accumulating at the
bottom of the car. |

In order to illustrate more fully the uses to
which the wrecking-car as above described 18
adapted, the same is illustrated in Fig. 12 at
the side of a submerged vessel Z in the oper-

ation of transterring the cargo therefrom by

means of the crane & to theinterior of a sub-
marine freight-car formed of a hollow tank
similar in shape to the wrecking-car A and
similarly provided with supporting-wheels.

It will thus be seen that the power and ap-
paratus for handling the cargoes of sunken
vessels may, by the present invention, be ap-
plied directly to the hold of such vessels and
the transfer made to the submerged freight-
car adjacent thereto under conditions which
are invariably similar to those to be met
with under cover upon the shore and which
arc wholly independent of the state of the
weather, tides, &e., to which floating wreck-
ing-vessels are liable, and the work upon
such wrecked vessels may therefore be car-
ried on to completion without the interrup-
tions which have been invariably met with
heretofore in such operations.

I havenoteclaimed, broadly, herein the sub-
marine structure provided with supporting-
wheels for sustaining it when moving upon
the water-bed, as the same 18 made the sub-
jeet of certain claims in my said copending
application, Serial No. 469,109.

& 557,835

Having thus set forth the nature of the in-

vention, what I claim herein, and desire to

secure by Letters Patent, 18—

1. A submarine wrecking-car provided with
a transverse shaft formed in two sections cou-
pled together detachably and provided each
at its outer end with a traction-wheel cxte-
rior to said car, a supporting and steering
wheel projected from the bottom of said car
and operated from within the same, a system
of storage batteries contained within said car,
and electric motors connected to said storage
batteries and coupled independently to the
two sections of said transverse traction-wheel
shaft and adapted to rotate the same in op-
posite directions, as and for the purpose set
forth.

2. A submarine wrecking-car provided with
a detachable keel, a safety-valve having its
inlet connected with the exterior of the car,
and means operated by the said safety-valve
for automatically disengaging the said keel,
as and for the purpose set forth.

3. Asubmarine wrecking-car provided with
a detachable keel, a safety-valve having its
inlet connected with the exterior of the car,
a hydraulic cylinder connected at one end
with the discharge of the said safety-valve,
and a piston within the said cylinder con-
nected to release-levers for the said keel, as
and for the purpose set forth.

4. A submarine wrecking-car provided with
a detachable keel formed with shouldered re-
cesses In its upper side, buttons projected
downward through the car with their heads
locked normally within the sald recesses in
the keel and provided with laterally-project-
ingrelease-levers within the said car, a safety-
valve having ifs inlet connected with the ex-
terior of the said car, a hydraulic eylinder
connected at one end with the discharge ol
said safety-valve, and a piston within said
cylinder connected to the said release-levers,
as and for the purpose set forth.

5. In a submarine wrecking-car provided
with means for supporting and steadying 1t
when resting upon the water-bed, and a div-
ing-compartment having a bottom door and
means for supplying said compartment with
compressed air at the pressure of the sur-
rounding water, the combination, with hoist-
ing mechanism fixed within said diving-com-
partment, and means for actuating the same,
of a crane pivoted upon the exterior of said
car, and a line leading from said hoisting
mechanism through said door of the diving-
compartmentto said crane, as and for the pur-
pose set forth. |

6. In a submarine wrecking-car provided
with means for supporting and steadying it
when resting upon the water-bed, and a div-
ing-compartment having a bottom door and
means for supplying said compartment with
compressed air at the pressure of the sur-
rounding water, the combination, with hoist-
ing mechanism fixed within said diving-com-
partment, and means for actuating the same,

75

30

Q0O

95

10

O

105

110

T15

12

O

|




IO

40

50

557,835

of a crane pivoted detachably upon the ex-
terior of the said car, and a line leading from
said hoisting mechanism through said door
of the diving-compartment to said crane, as
and for the purpose set forth.

7. Asubmarine wrecking-car provided with
a diving-compartment having a bottom door
and provided with means for supplying the
same with compressed air at the pressure of
the surrounding water, a combined air-sup-
ply and speaking-tube connecting and atfford-
ing communication between the said diving-
compartment and a diver’s helmet, as and for
the purpose set forth.

S. A submarine wrecking-car provided with
a diving-compartment having a bottom door
and provided with means for supplying the
same with compressed air at the pressure of
the surrounding water, a pressure-regulator
secured within the said diving-compartment
connected with the air-supply pipe, and a
combined air-supply and speaking-tube con-
necting the said pressure-regulator with the
diver’shelmet,asand forthe purposesetforth.

0. Asubmarine wrecking-car provided with
a diving-compartment having a bottom door
and provided with means for supplying the
same with compressed air at the pressure of
the surrounding water, a pressure-regulator
secured within the said diving-compartment
connected with the air-supply pipe and com-
prising a cylinder containing a plunger, a le-
ver adjacent thereto and connected to the
said plunger, a stop-valve in the air-supply
pipe having an actuating-arm upon its stem
connected with the said lever, and a flexible
tube connecting the said pressure-regulator
with a diver’s helmet, as and for the purpose
set forth.

10. A submarine wrecking-car provided
with a diving-compartment having a bottom
door and provided with means for supplying
the same with compressed air at the pressure
of the surrounding water, & pressure-regu-
lator secured within the said diving-compart-
ment connected with the air-supply pipe and
provided with means for regulating the flow
of air into the same and having an aper-
ture in one side closed by means of a vibra-

tory diaphragm, and a combined air-supply

and speaking-tube connecting the said pres-
sure-regulator with a diver’s helmet, as and
for the purpose set forth.

means of a cou

11. A submarine wrecking-car provided
with a hollow bar projected through the wall
of the car without the same and formed atits
outer end with a disk provided around the
edges with a yielding packing, a stuffing-box
in the interior of said wall for excluding the
water around the said bar, an air-pump, and
a connection from the said air-pump to the
inner end of the said hollow bar, as and for
the purpose set forth.

12. A submarine wrecking-car provided
with a hollow bar projected through the wall
of the car without the same and formed at
its outer end with a disk, a continuous rub-
ber band clamped around the edges of the
said disk and provided with flaring thin outer
edge, a stuffing-box in the interior of said
wall for excluding water around the said bar,
an air-pump, and a connection from the said
air-pump to the inner end of the said hollow
bar, as and for the purpose set forth.

13. A submarine wrecking -car provided
with a hollow bar projected through the wall
of the car without the same and formed at its
outer end with a disk, a continuous flaring
rubber band with thin outer edge clamped
around the edge of the said disk, a stuffing-
box in the interior of said wall for excluding
water around the said bar, a transverse set-

iy

screw piercing to the body of the said stuiff-
ing-box to retain the said bar in position, a
air-pump, and a connection from the said air-
pump to the inner end of the said hollow bar,
as and for the purpose set forth.

14. A submarine wrecking-car constructed
with a pilot-house projected from the body
of the same, an upper air-door in said pilot-
house above the body of the car, and a trap-
door in the bottom of said pilot-house be-
neath said upper door, said trap-door being
held normallyin an inclined open position by
terbalance and adapted to be
automatically closed by the inflow of water
through said upper door, as herein shown
and described.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing

witnesses.

SIMON LAKE.

VWithesses:
HENRY J. MILLER,
WILLIAM BATSON.
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It is hereby certified that in Letters Patent No. 557,835, granted April 7, 1896,
upon the application of Simon Lake, of Atlantic Highlands, New Jersey, for an

e

improvement in * Submarine Locomotives,” an error appears in the printed specifi-
cation requiring correction as follows, to wit: All matter from line 119, page 3, to line
124, same page, both inclusive, should be stricken out, the same having been erro-
neously printed as a part of the specification; and that the said Letters Patent should

he read with this correction therein that the same may conform to the record of the

case in the Patent Office.
Signed, countersigned, and sealed this 14th day of April; A. D. 1896.

[sEAL.] | JNO. M. REYNOLDS,
Assistant Secretwry of the Intertor.

Countersigned :
| S. T. IFISHER,
Acting Commassioner of Patents.

Correction in Letters Patent _No. 597,830.
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