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Apnl 20, 1874.

To au whom it ma;y concern: L
Be it known that I, Joux L. LAY of Buf-

.; fa.loi{m the county of flne and State of \\Tew '

have invented new and useful Improve-

ments in Boats Intended for Submanne Opera-.
speclﬁca- |

" tions, of which the followm g is a
‘tion: ¥

‘pulsion of such a boat by condensed gases,
| preferably such as under pressure . become
 liquids, acting by their expansion upon an en-

gine and driving a propeller; and also the

steering of such a boat from bhe shore or other

fixed point from which it is dlspatehed by |
- means of an. electric currént acting on ‘an
- electro: magnetlc apparatus,; so that the helm

. may, by means of positive mechamqm be set
and held in one of the *hivs positions of “pmt ”

._ “gtarboard,” or steady,” atthe will of the oper-
. ator; and to this end’ iny invention consists in
" providing for the regular paying out of the in-

' - sulated wire cable from o submerged boat, by

- " constructing the boat with a compartment ;

- filled with. water and containing the cable-

~reel, and having an opening in the bottom for

~tHe esca.pe of-the cable asthe vessel pro gresses; |

. also, to'the same end, in providing appropri-

. ate. means for tlansmmtm g an-electrical cur-

, ‘rent through the insulated wire carried otythe
o Bubmerged cable-reel from a battery on shore
- to electro-magnetic a,ppamtus carried on said:
. boat, snch current passing from the compart--

" ment filled with water to the J)arts of the boat |
from which the, water is excluded; also, in.
‘providing means'for automatically mam’rmn-

~ing the uniform specific gravity of -the boat

' by the regulated admission of water to suit-
- able compartments, to compeusate for the loss
of Welght mcldent to the paying out of the

“cable "and the consumption .of the material

~from whicli the power is derived; also,ih pro-

viding guides {or indicating the: pos*ltmn and
“direction- of the submerged boat to-the op-

~ such
. cape-pipes for the gas and air discharged from

" theinterior of the boatj also;in bundrv special
combinations of parts- ‘connected with the de-

'tall of the constructmn of the drwmg and.

;2 is a horizontal section of the. same.

‘of the boat
‘the same.

teel-cham berz showing the means for maintain-
ing an electrical eonnection between the sub- -
‘merged cable on the reel and the eonnecting-

wires on the boat.
the relative arrangement of the electr 1(*.;11 ap- :

point of congelation. -
- eduntmn—-plpe convey mg the gas from-the ves-

N steermg appamtus, Whlch will be par tlculaﬂy

indicated  In the follownw descmphm: and

olaims,

-in the annexeil dmmngs the Thoat is repre-

sented as divided into gections fore and aft,

‘and ‘these sections are further dnnded ]1011 -

-"z:tmtallv and vertically.
‘This invention: relates to a boat for subma !

~ rine operations, and-has for its object the pro- |

“Fig gure 1'1s a vertical section throufr]; theh
center of the forward section-of the bm+ Figs
- Fig, 3

is & vertical central ‘section of the att-scction
Fig. 4is a horizontal section of
Fig. 51is-a"vertical seetion of the

Fig. 6 is a plan, showing
paratus on shore and on the boat. . -

The hull is of the form commonly ual-lud -
« cigar-shaped,” tapering ‘to a point fore and

“aft, and having a propeller-shaft- carrying a"

screw-propeller projecting from thestern,where

it is carried through a stuffing ‘box. The pro-

peller is operated bv any suitable engine. I
prefe1 to use as the motive power the expan-
sion of a substance, which,in its normal state,

is a gas, but which, under pressure; 1§ ¢on- -

verted into.a liquid, and so remains until the

pressure-is rehevetl when it resumes 1fs gase:

ous form. Reg cardin o ‘carbonic acid as the
most mutable for {his purpose, I have illas-
trated an apparatus adapted for: that purpose. _-

‘The liquid carbonie acid, in passing from 1ts

liquid state to the gaseous form, loses its 1atent
heatsorapidly that, if the operabmn takes pla{,e

rapidly, the liq nid inclosed in its containing-
vessel will he sohdlﬁed and in that cnndltmn
gives off the gas too slowl for the purpose
hers required. To avoid thls diffienlty, Iin-

‘close it in'a number of close vessels——say, from
ten to twent} or even meore.
-connect -with the eduction -pipe, and: as the
‘evaporation from each will be 3f0w the tem-
~ erator:on shore, and a,lqo in seo ‘¢onstructing |
guides. that they may zﬂao serve for-.es-.

These: vessels’

perature in each vessel will be kept above the -
To the same end the

sels ¢ must be warmed. © This may be done by
‘carrying the pipe thr O&gh the hull, and. lead:
in g it through the surroupding water, Or: i'b
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_méy. be lieated by alcohol or other lamps., The

‘The two electro-magnets M” and M’ are

former means I have found adequatg for the | placed with their poles opposed 'in the ordi-

~ purpose.

The boat must be steered from the shore or

-other fixed point from which it is dispatched.

This I accomplish by means of an electro-mag-

- netic mechanism operated by means of an in-

sulated wirein a small telegraphic cable. This
cable is carried on a submerged reel, placed
In a tight compartment, B, in the middle of
the boat, in the bottomn of which is a trans-
versely- eiongated opening through the hull,
for the free escape of the cable. The reel is
suspended on anti-friction journals, supported
on the lateral bulk-heads of the said compart-

ment, |

I'have adopted the following means for trans-
mitting the electric current from the cable to
the electro-magnetic apparatus carried in the
boat: On one end of the sliaft of the reel C ig

& chamber, g, into which the insulated wire E

13 extended, passing through a water - tight
stufing-box, z, and fastened to an insulated
plug, 1, screwed into the tube g, and project-
Ing through the stuffing-box 4 iuto the dry

- compartmentD, "Thisplug,of course, revolves

with the reel as the cableis paid out. Incom-

partment D there is an insulated copper point,

hary manner, having a goft-iron armature, A’,
placed midway between them, oscillating on a
vertical rod hinged below, to which it is at-
tached, so.as to be drawn to one magnet or the
other as they are electrized by positive or nega-
tive currents transmitted throngh the coils. The
vertical rod to which the armature is attached
extends through the sliding rod 10, slotted to
receive it. This rod slides in bearings a'/ o,
and o it are attached springs, the tension of
which will maintain the armature midway be-
tween the magnets when neither of them are
charged. - It also carries a pin,r, Fig. 3, which

| is inserted in the slot in the crank-arm v of

the valve-stem m, carrying the rotary valve
n, which operates in the three-ported valve-
seat of the valve-chestx. The gasisadmitted
to the ports in the chest x through a pipe, t,
.on the top thereof. The ports are:80 arranged
that when the armature rests in its midway
position the eduction-ports of both ends of
the cylinder will be open, so that all the gas
may escape and entirely relieve the piston
frompressure. Thevalve-chestrisattached to
the cylinder %, having a piston-head and rods

7 v extending through each head. To these -

Y, sustained by & spring, 2, which presses the | rods » » cords #! ¢ are respectively attached. -

point y against the revolving plug 1, and, ae-
commodating itself to the lateral motion of the
shatt of the reel, maintains a continnous elec-
trical circuit from the cable E to the insulated
wire ¢ inside the boat, one end of which is at-
tached, by the binding-screw L, to the relay

¥. The binding -screw b on the relay is at-
- tached to the carbon pole of a battery, H, con-
nected with the relay, and operating the elec-

tro-magnets M7 and M by means of wires

‘attached to the binding-serews a and d on the
~relay., Another wire, f, attached by the bind- |

ing-screw (i, connects the relay with a plate,
U, in the submerged compartment B, thus
forming one ground-wire fog the ecircuit, The
armature A i a steel magnet, -

- The cireunit is complefed by means of thé Ca-
ble K, the outer end of which is fastened, by

the screw L/, to the pole-changer connected
with the shore-battery B/, Fig. 6. Any form

- of pole-changermay be used. I have illustrat-

ed one form, in which the connection with the
battery is made by wires attached by screws
z and ¢, respectively connected with the zine

- ‘and carbon po:.s of the battery, A wire, o/,

attached to the screws /, extends to a plate, I,

rov~d-wire. The pole-changer is duplicated
in kg, 6, to indicate the two positions of the
crank which shifte the poles. - This pole-chamn-
ger consists of two metallic plates, O €/, fast-

- ened onto the vulcanite cylinder turned by the

crank k', 50 as to connect alternately with the
plates S and 8, connected, respectively, as in-

These cords are connecte. from each side to
the tiller ¢, thereby actuating the rudder in
the movement to port or starboard. An-
other tiller, 3, is attached on the opposite side
of the rudder-post, and springs 8 8 are con-
nected therewith to bring the rudder to the
amidships pesition of “steady,” when both
tiller-ropes are relaxed, and at the same time,
by the reversed action of the ropes, bringing
the piston-head back to the middle of the eyl-
inder., | - | |
The mode of operation is as follows: The
‘boat being loaded so as to'sink to the desired
depth, and so as to be horizontal fore and aft,
the loss of weight from the paying out of the
cable and the consumption of the liquid used
in propelling it having been carefully deter-
‘mined, the valve for admitting water to the
tank must be accurately arranged, to admit it
fast enough to compensate for the loss of spe-
cific gravity. .The cable E being attached to
the pole-changer, and the boat properly headed
in the designated direction, the machinery for
propelling it is to be- started and the boat
ightly closed. The operator, standing at the

I8!
_ p(ﬁe-’ch&n ger, holds the crank wrrt:il:::allg_ri 80 a8
to

~ placed in the water, and forming .the other |

4

Fs

1

]

permit the springs to hold the rudder at
‘“gteady.” Watching the guides, if necessary,
with a powerful telescope, if the leading guide
turhstoonesideor theother, he promptly meats
the deflection with the rudder. Thus, if the-
crank 18 turned to the right, as shown in Fig.
6, the current will flow from the carbon pole
of the battery and through the connecting-

dicated by dotted lines, with the earbon and | wire and contiguous surfaces ¢ 8, and the jour-
zinc poles of the shore-battery B’, and also { nal opposite to the crank to the cable B at-

~-with the journals of the cylinder, and through | tached to the pole-changer, This current will
'y et on the relay-magnets M and M/, The ar-
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mature, being of steel and permanently mag-

| netlzed 18 lleld midway between the magnets |
by a qprmg, (not shown-) but when the mag-

~nets are-rendered active by the transnus*smu
of positive or negative (*urrents as the case
may be, it will be 1'01)0110:1 by the magnet hav-

“ing corresponding v larity, ‘and attracted by

the one havin obposite polarity.

Supposing the 1elay-magnet M to be the
one which, under the mﬂumlee of the positive
eurrent from the ¢ wion pole of the battery,

will attract the armature A, the magnet ’\I |

under the same inflilence, will repel it, aml thus

~the platinwm-tipped 1}01111; o' will be brought |

into contaet with its corresponding point, and
~bring the boat-battery B/ into circuit with the
: inaﬂnet M, which, through the mechanismn,
- will set the helm to say, port, and there 11:

“will be held as lon,f: as tlu.s (,ucult is main-

tained.
If the crank 4 is then' turned upward the

carrent will be cut, the magnets become neu-

tral, and the spr ing 5 bring the armatures back

to their midw: ay 1)031tmns, and the helm to

If‘ now the cr: m]«\.. b 18 turned to tue leﬁ the
'everae aotmn of the .currents will be e,stab-

lished, the -magnet M will attract the arma-

ture ..\, and the boat- battery magnetize the
‘magnet M7, and eause the helm to be. brought
. to bmrho.ml where it will be held as loug as
the cirenit h maintained.
The operator may thus shift the ru(lcler, and
-cousequentiy steer the boat })I‘ECIhL‘]T S a
pilot would do if on board. |

What I claim as my inv ention, and {19&11‘0
to secure by Letters P:ltl,llf 15——s

1. An antomatic to ped(} boat constructed
mth a coil-chamber, in combination with a
coil of insulated telegraphie eable extending
from said compartment to a point outside ot

- the boat, and adapted to being payed out with
the forward movement of the boat through:

an opening under the surface of the W {ttu'
sulhtnutmll\' as set forth,

. In combination with a sulmmrned reel,
- mul telegraphie cable carded tlwlmn aml

: saidl cable, an insulated termination of such
~¢able mvulnnﬁ' with the reel, and aninsulated

conneection for the 111t01'1ml system of wires

held in contae fﬂl{}l ewith, for the transmission

of electric currents, huhstm;tmlh’ in the man- |

~ ner set forth

| two subseribing
magnetic apparatas to be connected thl‘mwh | -

. 3. In combination with the reel C, the pipe
g, insulated plug I, point v, and wire .g, sub- " .

'. b’rantmllv as set forth.

4. In combination with the parts ]‘iﬂt afore-
sald, the spring z, for maintaining the con-’
tact of the plug and point, and at the same
time allowing the free laferdl 111011011 of the

reel and shaft. -

5. In combination with a submerged boat,
and means for steering the same from a pomt.-

outside of the hoat, guides for mdlcatmn the

position and dlreetmn of such boat. |
6. In combination with a propelling - en-
gine, constructed to operate by the expansion
of .a substance which, while a gas in its nor-
mal state, Decomes ;1 hqud under compres-

_sion, a series of vessels for earr ying the same,

Subbtantlallv such as set forth.

7. In combination with such engine and
vessels, an induction-pipe for conveying the
gas imm the vessels to the engine, led out-
side of the boat, and exposed to the warmer
water, %ubstantmllv as and for the purpose

set forth.

8. In combination mth the electro- mwnets |
MM, the armature and springs h)r]mldm 13
it 1 its 111’rernwdmte position, the sliding arm,

| L]‘&ll]x, and valve-rod, and 1‘0’(“11‘\' or oscillat-

ing valve, for regulating the admission of the
gas or vapor used in mov ing the 111?31:011 which
actuates the rudder. |

9. In combination with the rudder and tlller
and electro-magnetic apparatus for operating o
the same from a. point outside of the bmt |

[ springs for bringing the rudder to ‘“steady d

when the nmg:nets are immactive, - .

10. In combination with a submarine hmt.
and its steering apparatus, an insulated wire
for conveying an eleetric emrrent from a point

outside of said boat, an electro-magnetic ap-

paratus for operatm a piston to set the rud-

der at “port” or ‘.“htﬂlhﬂdl‘d 7and independ-

ent mechanism for 111'1nrrmn it ‘back from

cither of said positions to wste: (A

In testimony whereof I have mmlul my °
name to this speeification in the presence of
wiinesses. - ~

- JOIIN L. LAY.
Witnesses:

R. MASON, |
B. ]DW J LI-,._
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