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70 all whom, it may concern:
_Delitknown thatI, SIMON LAKE, a citizen of
the United States, and a resident of Baltimore

- City, in the State of Maryland, have invented

10

IS

‘ing-Bells, of which the

-pense with the en
vessel upon the surface for rendering such
assistance as has

certain new and useful

cation. . | | |
LThis invention has for its object to provide
& diving-bell which may be readily operated
Iry means of contained apparatus, so as to dis-
ployment of an attendant

been heretofore commonly
required in the performance of submarine

work, and to provide a structure of this class

of such charaeterasto be easily movable upon

- the water-bed while operatively engaged.

20

- the objects
- duaring the

The present improvement js designed espe-

cially for use in laying submarine founda-
tions and in pearl, coral, and sponge fishing
and other operations wherein it 18 important
that the apparatus for lifting "and carrying

working of the same.. .
LThe invention consists, primarily, in the
application to the diving-bell of depending

~wheels for supporting it while resting upon

- the water-bed, whereby it may be moved not:

only for the burpose of shifting its position

“tion to the exterior of such

intermediate to series of operationsin a given
locality, but during its actual working, as in

lifting-and transferring blocks of stone in

laying submarine foundations. -

The invention consists also in tHe applica-
structure of g
winch and boom for use in lifting heavy ob-

Jects from the water-bed and

-some predetermined relation, *

The present improvement furthep includes

.IHERHS for adjustmg the height of the strue-

tureabove the water-bed upon its su pporting-

‘mmeans for supplying

wheels, means for elfeeting its submergence,

pheric air and carrying away the spent air,
@ 8peclal arrangement of working compart-

~ments, and various other specific details of

construction to be described hereinafter.. -
In the drawings annexed, Figure 1is a sec-
tional elevation: of a diving-bell embodying

- MY present improvements. - Fig. 2 is a detail
- View showing the-base of the hoom and the

o

mechanisin within

to be operated upon be movable-

placing them in

the same with atmos-

Same Into different axial relations.
an elevation of ‘the

Improvements in Diyv- |
following is a specifi--

|

!

| ber or compartment removed -to

|

tom and divided into

Spectively.

cargo and water ballast,

-to with a propeller-wheel 11.
carried by suitable bearings 1
the propeller-serew, is provided with a ver-

the bell for. turning the

the surface of the water in the operation of
unloading ‘a. ecargo.

Fig. 3 is
Strueture floating upon

upon a scow-alongside,

55

and Fig. 4 a similar view of the apparatus
employed while resting upon the water-bed -

In the building of ‘& submarine foundation. .
6o

Fig. 5 is a sectional plan of the diving-bell

with the top of the operating or motor cham-

contained apparatus. Fig. 6 is a similar view
taken on the line z z in Fig.'1, showing the
lower compartments of |
Fig. 7 is a representation of
one of the bottom doors of

the upper side of

the bell in plan view.

6xpose the -

the diver’s com- -

partment, and FKig. 8 a vertical section illus- -
trating the mode of application of such doors

to their respective doorways within the sup-
porting-guideway therefor. | -

70

The diving-bell is shown constructed of a
cylindrieal shell 1, closed at the top and bot-

| an upper operating or
motor compartment 2, a lower central com-

partment or chamber 3,

surrounded by 4 con- -

centricdiver’'scompartment 4, and an air-lock

compartment 6 above the latter and commu-

‘nicating therewith and with the operating- "
compartment by means of doors 7 and 8, re-
lower central compartment.

The
o, which is designed.to afford space for both
is provided with a

bottom door 9 for access thereto from below

1n addition to its lateral doors 5 and up-

per door 8, The operating-compartment is
préterably furnished with a motor, such as
the gas-engine 10, whose
throughtheshell and provided external there-
The rudder 12,

13 adjacent to ~ .

.89

shaft is projected

90"

=i

tical pivot having a worm-wheel 11, meshing
with a worm 15, whose shaft 16 carries upon

1ts inner end a drum 17, from which are led
the lines 18 for connecting the same with the

steering-wheel com monly provided for actu-
ating the rudder. | | g

95

- -T'o effect the submergence of _--thé bell,.the- |

external weights 19, which are suspended by
cords 19' from suitable hoisting - drums 20,
mounted upon shafts extended. through the
shell into the compartment 2 to receive the

actuating crank-gearing-20', gre first-lowered

100



e,

. };}f

Lo Lhie W Mm* mez} and Water 15 then admnted

o the Wmm*-*ballmsﬁ chamber 3 through the

21; ‘having a valve 22, whose stem
projects upwm dly through the top of the
anid eh:;:.m Der to receive the hand-wheel 22,

inlet-pipe

g o

in case the external water- -pressure is not

such as to effect the compressmn of the con-

tainead alr suﬂimenﬂy to admit the required

velume of water to nearly destroy the buoy-
ancy of the structure the doors 5 may be

- opened for the reception of such confined air

. ¢hamber.,

intothe diver’s cumpar‘omem ortineentire ex-

pulsion of sueh air may be effected through

a suitable air-exit pipe provided for the pur-
pose, leading outward from the top of the
The buoyancy of the diving-bell

* havmg been nearly destroyed by the admis-
sion of water-ballast and the water-inlet pipe

- cloged; the hoisting-drums 20 may now be
actuated to wind in their lines, which operate

20

{0 draw the structure down to the water-bed,

28

'. 5

the slight buoyancy of the sime remammg_

being insufficient to support the weights.

In order to maintain the shell movably .

upon the bottom, 50 that the weights may be
drawn upwardly off the water-bed-to insure
the stability of the structure in its operative
pﬂsmon beneath the surface, the upright bars

-~ or standards 23 are prov:ded eath having at

its lower'end a caster-wheel 24 and formed'at
its upper end with a ¢ylindrical head 23/, fit-

ted closely to the bore of a hydraulic cylmder l
20, having i1ts closed.upper end connected
| wnh a water-supply pipe by means of a three-_

35

way valve 26> and with 2 pressure-gage 277

for indicating the water- -pressure therein.

- The several pressure-gages not only serve to

40

-~ sionand expulswn of water toand from these:
.~ eylindersservesfovary theadjustment of the
shell 1 above the water-bed and that by their

55

show the weight of the cargo with which the
- structure is being loaded or that of the ob-

jectslifted byits hoisting apparatus, but they

sogether serve to mdlcd,te whether the load is

umf{}rmly distributed, so ag to adapt the bell

to float with the floors of its compartments

level when caused to rise to the surface.
The hydraulic eylinders 25 are qecured to

the exterior of the shell by straps 25" or other

snitable means. -Itisobviousthatthe admis-

independent connection with the wwter-sup-

ply pip¥ they may be made to compensate for
‘apyunevenness in the water-bed and to main-

tain the floors of the several compartments in
a level position.:

1o enable the divin rr—bell 0 handle heavy
objeets in ifs operations beneath the SUlfﬂCG

- the shell is B”O‘b"idpd externally with a winch

- for acty

26, the Shdf]: 26’ of which is Journaled at its
outer end in a suitable bearing in the bracket
26", and the inner end is p:{)]‘ected through
the shell and canpled to an electric motor 27
«ting the same. A swivel-head 28 is
appiied to the top of the bell near the edge,
with its pintle 28’ projected through the same

and provided with a gear 28", meshin g with a

- similar gear upon tLe CI‘RH]{ ﬂlmft 29, with

I-ical form.

-hydmuhc cylinders 25, a dynaimo 42

. ' - 61?,756_

ing hoom 31, carrying at its outer end the

pnliey-block 32, 6ver which the hoisting-line -

33 from the winch .;..C is passed L{} the ﬂb‘]ect
o be lifted.

An upright fi'ame is prm ided upon the top'

of the shell. 1 by the crection thereon of a

| seriesof twoor more pipes 34from points near

ér&nk 30 for éiétuating thg' same, and to this
‘swivel-head is pivoted the base of theswing- -

70

75

the edge and converging at the upper ends, -
which are secured together by a union-plece

or yoke 35, from which depends a pulley-block  8 .
@0

36 for use in removing the cargo, as herein-

after explained. A suitable stay-hne 31 econ- -
neets the top of this frame with the outerend - -

of the boom for sustaining thelatterat thede-

sired angle of elevation in the performance of -

its function. This stay-line may obviously

elevation of the boom when desired.

Each of the upright pipes 34 is .shoﬁn in

communication with the interior of the bell af,

8
‘be provided with the usual means for varying
(its effective length for changing the angle of .-

o¢

its lower end and provided at the ﬂppmlte end - )

(which is reflexly bent, as indicated in the

oted at one end to the union-piece-35 and

carries at its opposite end a float 89 of spher- .
The exhaust-pipe 40 from the gas- .

“drawings) with a valve 57, whose stem 37" is© .
cohnected to and actuated by a. lever 38, piv- -

95

engine 10 is connected with the inner end of -
one of the upright pipes 34, through which -

the productsof combustion am led to the sur-

to project for the purpose.
plied to the interior of the bell throngh one.or
more of the pipes 34.

and their respective valves thus automatic-
ally closed until the surface of the waterdrops
below the mouths of the said pipes, when they
serve to open the valves in a similar manner.

In case the upper ex-
trémities of these supply and exhaust pipes
are temporarily submerged by waves upon the
- surface or other causes the floats 39 are raised

100
face, above which latter the frame is demgned' *
¥resh air is sup~

105

110

The operating or motorcompartment is fur- .

‘nished with a hydrauljec pump 41, driven from

the gas-engine shaft bya belt-and- -pulley con-
nection fm supplying power to actuate the
, 8imi-

TI5

larly driven, for supplying current for the mo- -
tor .ft.etnﬂtmw the winch 26, and an air-com- .=

pressor 43, also similarly connected with the
gas-motor-engine shaft,for &tomwcompl essed

air in the reservoir 14 from which pipes 44’
are led to the cargo- wmpalbment 3 and the
‘air-lock compar tment 6.
bers of the apparatus, as well as the motor,
may obviously be of miy ‘smmble tvpe ﬂﬂ(l

constr uction.

120

Each of thesemem-

125

To provide for the egress and ingress of the
occupants of the stmeture when the latteris -
resting upon the water-bed, the bottom of -

the annulm diver’s (,Ompurnwnt is formed
with a series of doorways, each adapted tobe
closed by % door 45, havmg a recess or- de-.
pression 45"
| doors is fitted movably within a guideway ex-

in ite upper side. Each of these

132




20

-, .Wﬂding_ﬁlong*the 6pp‘03'it.e sides of said déor-

817,750 7 -

ways, upon the under side of ihe shell, gnd

formed of angle-irons 46; whose depending |
‘webs have the inward]

46', overhanging the edges of the doors 45, 80

as to support them close to the bottom of the
shell when not secured in their normal posi--

‘tions. Each door is fastened in position for

- closing its respettive doorway by means of
10

bolts 47, hinged at one end to suitable lugs

45" in the recess or depression 45" in the door

. and provided at the other. end with clamp-

15

25
3°
35
.4IO

45

nuts 47', notches 48 being formed in the edges
of the doorway to receive the shanks of ‘said
bolts, as shown in Figs. 1, 6, and 8.
Thediving-bell havingbeen propelled upon
the surface to the vieinity in which it is to be
operated and its submergence having been

- effected to enable it to rest upon -its support-
ing-wheels on the water-bed, as already de-
scribed, the divers or other operators enter
the .compartment 4, and
been closed compressed air is admitted from

the doors having

the reservoir 44, By opening a peteock 49
in & pipe 50, projected from the bottom and

cdmmunicating with the exterior of the com-

partment, it may be readily ascertained when

the pressure of the air within is equal to that
of the surrounding water, as the water will

cease 1o flow in through the COCK as s00n as
such equilibrium between the interna) and

-oxternal pressures is reached. Yhen the in-
ner and outer pressures have become cqual-

ized, as described, each door may be opened
by first loosening the clamp-nuts 47’ and turn-
ing their respective fastening - bolts upon
their pivots into the recess 15, thereby re-
leasing -the door and permitting it to drop

“down upon the su pporting-flanges 46’ of the

guideway, upon which it may be slid later-
ally to expose the doorway normally closed by
1t, the bolts 47, lying within the recess, being

obviously retained out of ‘interference with

the under side of the bell at such time.
When the apparatus is em ployed in pearl,

~coral, or sponge fishing and other operations

50

6o

of like character, a diver may stand upon the

‘water-bed beneath each doorway, with the

upper portionof his body within thecompart-

ment 4, and reach down with his hands to the |

bottom for the objeets for wlhiich le is in

search, placing them upon the section of the

floor intermediate to the doorways and slowly
pushing the diving- bell along in a given
course upon its supporting-wheels as the area
of the water-bed beneath becbmes cleared.
As the cargo aceum ulates in the outer com-
partment 4 it may be transferred from time
to time through the lateral doors 3 into the
cargo and wuater - ballast compartment 3,
where it may be retained for delivery after
the structure aseends to the surface.

In cases wherein the cmployinent of the
winch and boom are required these may both

be actuated from the interjor by anoceupant

- of the operating or motor compartment, suit-

~ abledead-lights51 being provided atconven-

y-projecting flanges -

|

]

-

tion.

‘the compartinent 3.
{ boom 31 the winch 26 ) |
| used in connection with the pulley-blodk 36

|

ient points in the shell for inspefatiign of the

work as it progresses. e
It often happens thatthe materials to be
handled in the building of submarine founda.-

tions are not deposited sufficiently near the

3

70

site of the foundation for béing placed in po-
sition by hoisting apparatus 1in a fixed posi- -

on.  ‘The presentimprovement provides for
such emergency in its adaptability for be-

+

50 placed, its supporting-wheels enabling it

75

ing moved while sustaining the object to be

to traverse the water-bed to compensate for |

the necessarily limited length of the boom.

ards also provide means for conveniently ele-

Vvating a foundation-stone or other heavy ob-
Ject without the necessity of shortening the

effective lateral reach of the boom by the
common expedient qf changing its angle of
elevation for such purpose.
obviously of importance in the construetion
of piers in which the base is of %reater ares

than the upper portion, as in Fig. 4 of the

drawings.

" When it is de_sired tocause the diving-bell

This feature is-

8o

‘The hydraulic eylinders for governing the -
heightof the shell uponitssuy pporting-stand-

9_0

to rise to the surface, the doors 45 are slid o

back in the guideway under thejr respeetive
doorways and their fastening-bolts secured

95

in place, when the water countained in the -

compartment 5 may be expelled through the
pipe 21 by the admission of compressed air

‘at a suflicient pressure, so as to partiall y re-

store the buoyancy of the struecture. The

100

hoisting-lines 14" are then unwound to enable

water ballast expelled from the compartment
3, and the weights 19 wound up to their nor-
mal positions adjacent to the shell, when the
structure is ready for propulsion to a place
for the transfer of its‘cargo. The latter op-
cration is effected by removing the doors or
hatches 8* and 52 in the tops of the cargo and
operating compartments, respeectively, and

-the bell to rise to the surface, the remaining -

105' |

I10

raising the cargo by means of a bucket 03 or

passing over thé pulley-block 00, suspended

from the upright frame 34 39, agindicated in

b LA i)
,r i
I‘..Ill'._l;i 'J-

IFrom the foregoing déscription it will be

‘other reeeptacle fixed. to a hoisting-line- 54,

115

observed thalb the [rame 34 33 serves 4 Lhree-

fold purpose—that of affording an abutment

for the stay-linc attached to the head of the
boom 31, of providing inlet and exhaust pag-

I120

3265 or conduits Tor the air employed within |

the diving-bell, and of supporting the pul-
ley-block 36, used in unloading the cargofrom -

By suitably staying the
and line 33 may be

In the operation of transferrin g the cargo. |
- While the frame 34 35 is shown herein as
constructed of two upright pipes-only, which
are all that are required for conducting the

s

alr and gases to and from the interior of the
‘structure, it is preferable in practice to add

at; least one more, 30 as to form a tripod for

125

130
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-ph-

confer:i mg the reqmﬁlm atlifnesﬂ to wz.tamtsmd
- the lgteral sirain to which it 13 sub.]ecteﬁ by

the stay-lme 31'..

- Bach of the lptam:w sha,fts piercing the !

s -outershell would in practice obviously besur-

rounded with a suitable stuffing-box to pre- |

" vent leakage aronnd the same during the sub-

- mergence of the diving-bell, and such stuff-
 ing-boxes are shown .;,1} certain points.upon
10 ‘the annexed drawings, but omitted at others
-as immaterial to. the present lmpmvemem
‘Numerous cther details of eonstruction have

 also been omitted from the accompanying
-drawings, as they form no part ¢f the pres-
¥ 5 ent invention and their illustration in con-

ueetmn heremth would serve no useful pur-
. pose.

Whﬂe the several oper&twe members of the |

apparatus contained within the compartment

zo0_2 have been described at some length herein,
‘it is to be understcod that they are not es-
sential to the present invention, which con- |
sists, primarily, in a diving-bell mounted

- wpon supporting-wheels, so that it may be
25 readily pushed from place to place by the oec-
- cupants while resting upon the water-bed.
. Having thus set forth the nature of the in-
Ventmn what I elaim is—

1. Adn ing-bell mounted upon suppm tmﬂ—-

3'0- wheels revoluble independently of mechan-

. ism contained within sxid bell, and adapted

" to be moved freely from place 10 plar_,e while
" Lestmg upon the water-bed.

2. A diving-bell mounted upon @upport,mg- 1
‘mounted extemally to and actuated by means

35 wheels each of which is revoluble independ:

" ently of the others and of mechapism con-

- tained within said bell, and adapted to be

moved freely from place to place while rest-
mg upon the water-bed.

. 3. A diving- bell mcu'nted npon easter- |

wheels and adapted to be moved freelyin any
‘direction by the occupants walking upon the
water-bed while resting thereupon
- 4. A-diving-bell provided with a series of
-upright st ppmtm#—bmg secured adjustably
thereto as deseribed and provided each with
a caster-wheel upon its lower end whereby
said diving-bell is adapted to be moved freely

43

in anydirection while upon the water-bed and |

in any of the admafmenta of its wppf}rtmg-
bars. - |

5. A diving-bell: provided with a ﬁemes of
| upughth draulie cylinders, a corresponding
series of supporting-bars provided eash with
a caster-wheel upon its lower end and having
its upper end fitted in one of said hvdraulic
cylinders to serve as a plunger therefor, and
" ‘méans for supplying water to said cylmdezs
and maintaining said bars at the reqmred
height therein.
6, A diving-bell provided @htﬁnally with | a
series of upr wht kydraulie ¢ylinders, a corre-
. sponding series.of supporting-barg provided

50
55
6o

and having its upper end fitied in one of gaid

therefor, and means for mdependently sup-

each with a {:a.ster—wbeel upon its lower end

'hydraulic eylinders to serve as a plunger |

27RO

plymg said cylinders with Water fﬂr main-
taining meh of said bars at the mqmmd

rhezght in 's respective eylinder. Jo.
7. Adiving-bell provided externally with a. .

series of upright hydraulic eylinders, a.corre: -

| ﬁpendmg series of supporting-bars provided

-

|

‘drums, as and for “the purpose set forth.

bloek app

‘base pivoted to aswivel-bearing whose pintle

each with a caster-wheel upon -its lower end

‘and having its upper end fitted closely within 7 5

one of said hydraulic ¢ylinders to serve as a
plunger therefor, asystem of nlpeconnechians
and valves for mampul&tmg said cylinders

individually, and a water-gage connected
with each of said cy]mders to mdwate the Sa

pressure therein.

8. A dwmg—bell pmvlded wﬂ:h dependmg
wheels for supporting thesame movably upon(
the water-bed, valves for the admission and™
expulsion of water ballast, ‘hoisting-drums 8 5

~mounfed exterior to s:-.ud dwmg~bell and

means for actuating. the same, and weights
E.uspended by suitable cables from said hm&t-
ing-drums, as and for the,purpose set forth..
9.-A diving-beli provided with depending go .
wheels for su ppor*mw thesame movably upon .-

‘the water-bed, vals 2s for the admission and .
“expulsion of ‘water. ballast, hmstmg—dmms -

mounted upon shafts ]oumaled in brackets
sectred to the exterior of said diving-bell and 935
projected through stuffing-boxes within the =
same, weights suspended by suitable cables
from said hoisting-drams, and crank-gearing
within the dwmrr bell for actuating said -
- . 1Q0
10. A diving-bell provided with a winch

within the divin g-—bell 4 boom swiveled in the

top of said bell and provided with a pulley:
‘block, and a line leading from ald winch
.over sald pulley-block.

.: -I-DI 5

11. A diving-bell pmhded Wu;h a wmch .

'mounted exterﬂally to and actnated by a mo-
-tor within the said diving-bell, a boom hav-
ing its base pivoted to-a swivel-bearing whose

pintle is projected through .the wall of the
bell, mechanism within the latter and applied
to smd pintle for turning the same, a pulley-
lied to the outer end of sa,ld boom,
and a line leading from said- wmeh over E&ld 115
pulley-block

12.- A diving-beil provided Wlt«h a wnmh

' rrounted externaﬂy to and actuated by smo-

tor within said diving-bell, 4 boom ha.vmg its
120
is. projected through the wall of said bell and
actuated by mechfbmam within the latter, a

'pulley—bloek at the outer end of said bomn |

an upright frame projected from the top of,_.'_
the bell, a stay-line connecting the top of said 123

frame wuh the onter end of said boom,; and

a line running from said winch over sald pul--

_ley-block

“13. A dwmg-bell prowded with: s wm{zn-‘
mounied externally to and actuated by a mo- 1:a
tor within said diving-bell, a b, >m mounted . .
oxternally upon said bell and earrying a pul-.
lagr—black a frame projeeted -upwardly from
iahe ve}e) uf sald bell and fm med of pipes open.

IIO
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10

. and a connection between gaid valve-stem and

20

25

30

35

40

50

- 817,750 | | - 5

at their upper ends aticl communicatling at
heir lower ends with the interior of said bell,
3! s’tay-linelcbrmeeting the top of said frame
with the outer end of said boom, and a.line
punning from said wineh over said pulley-
hlock. | |

14 A diving-hell construeted with an up-
wardly-projecting pipe in commn unication at
thie lower end with the interior of the belland
provided at the upper end with a valve hav-
ine a suitable stem, an actuating-lever for
said valve pivotellat one end upon said pipe
and carrying at the otheren d a suitable float,

its actuating-lever. |

15. A diving - bell constructed with up-
wardly-projecting pipes oxtending from the
outer edges of the top and secured together
at their upper ends o form a rigid frame,
said pipes communicating attheir lower ends
with the interior of the bell and having their
upper extremitics reflexly bent and provided

with valves having suitable stems, actuating-

levers for said valves each pivoted at one cnd
io a suitable fulerwn and earrying at the op-
posite end a float, and connections between
said valve-stems and thelr respective actuat-
ing-levers.

16, A diving-bell construeted with two up-

wardly-projecting pipes cach provided at 1ts

upper end withan automaticatly-closing valve
4 suitable Noat and hav- |

actuated by means ol
ing its lower end 1n communication with the
interior of said bell, and a cas-engine within
i bell drawing its air-supply directly {rom
e interior of the same and arranced to ex-
haust through one of sald valved pipes.
17, A diving-bell provided with means tor
effecting its sphmergence and with independ-
ently-revoluble wheels forsu pporting it upon
the water-hed, o doorway in its boltom, and
2 door for maintaining the same normally
cosed and provided with means for {asten-
ing the same detachably to enablo 1t o e
wholly removed from said doorway.

15 A diving-bell provided with means for
cifectine its submergence andl with depend-
ing wheels for supporting b upoh the water-
hed, doorways in the holtom of the sameyand
doors fitted movably to suitable guideways
and adapted Lo mainiain spid doorways nor-
ety elosed.

to. A diving-hell provided with means for
clfecting its submergence and with depend-
ine wheels for supporting "
hed, acircular series of doorways in the bot-
Com concentrie cuides adjacent to and incelos-
ine said doorwiys, and o oseries of sliding
doors fitted movichly heiween saitl vaides and

it upon the water- |

adapted Lo maintain said doorwags normally

closed.

o0 A diving-bell provided with means for

cffecting its submergence, and w.th depend--

ing wheels for supporting 1t upon the water-
bed, doorways in the bottom, cuiGas applied
to the under side of the bell upc 1 opposite
sidos of said doorways and extendi 1z beyond

the same, said guides being formet« nf angle-

hars with overhanging fianges as . seribed,

and doors fitted movably between said guides
ad jacent to the bottom of the -

and supported
bell by said overhanging flanges, as
the purpose seb forth. |

01 A diving-bell provided with means for
effecting its submergence and with wheels for

and for

supporting it upon the water-bed, doorways

i the bhottom, guides upon the under side of
ihe bell extending along the opposite sides
of said doorways and beyond the same, sald
cnides belng eormed of angle-bars with over-

hanging flanges as deseribed, doors each hav-

ing one side recessed fitted movably between
said guides and sapported by said overhang-
ing flanges with their recessed sides adjacent.
to the under side.of the bell, and fastening-
polts provided with suitable clamp - nuts

hinged within the rocessed sides of said doors |

and adapted to engage notches therefor in
the edges of the doorways, as and for the pur-
pose set forth. | |

09, Adiving-bell nrovided withanupperop-
orating-compartment, & lower central cargo-
compartment and surrounding diver’s com-
partient provided with o series of boltom
doors, doors establishing communication be-
tween said eargo and diver’s compartments,
and doors in the tops of said eargo and oper-
ating compartments for use in removing the
cargo, as and for the purpose setb forth.

03 A diving-bellprovided with an upperop-

..l-l"J.

erating-compartment, & lower central cargo-

6o
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compartment, and a surrounding diver’s conm-

partment provided with bottom
sstablishing
cargo and diverscom partiments, central doors

in the tops of said eargo and operating coui-

partiments, & franc projected upwardly from
the top of the bell, and a pulley-block sus-
pended {rom sald frame over sauid - central
Joors of the operating and cargo compart-

ments, as and {for the purpose set forth.
Siened ab Daltimore city, in the Htate
Maryland, this 25th day of May, A. D. 1897.

" | | SIMON LAKE.
Witnesses: |
LBRERT THOMSON,

J. C. LAKE,

[FE1ax R DULLIVAN,

doors, doors
communication hetween sald
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