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UNITED STATES PATENT OFFICE. 
SIMON LAKE, OF BALTIMORE, MARYLAND. 

Divi NG-BE LL. 

SPECIFICATION forming part of Letters Patent No. 617,750, dated January 17, ic ov, 
Application filed June 21, 1897, serial No. 641,562, (No model.) . 

To all whom it may concern: 
Beit known that I, SIMON LAKE, a citizen of 

the United States, and a resident of Baltimore 
city, in the State of Maryland, have invented 

O 

the objects to be operated upon be movable 
s 

o 

some predetermined relation. 

certain new and useful Improvements in Div 
ing-Bells, of which the following is a specifi 
cation. s 

This invention has for its object to provide 
a diving-bell which may be readily operated 
by means of contained apparatus, so as to dis 
pense with the employment of an attendant 
vessel upon the surface for rendering such 
assistance as has been heretofore commonly 
required in the performance of submarine 
work, and to provide a structure of this class 
of such character as to be easily movable upon 
the water-bed while operatively engaged. 
The present improvement is designed espe 

cially for use in laying submarine founda 
tions and in pearl, coral, and sponge fishing 
and other operations wherein it is important 
that the apparatus for lifting and carrying 
during the working of the same. . 
The 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 purpose of shifting its position 
intermediate to series of operations in 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 

tion to the exterior of such structure of a 
winch and boom for use in lifting heavy ob 
jects from the water-bed and placing them in 
The present improvement further includes 

means for adjusting the height of the struc 
ture above the water-bed upon its supporting 
wheels, means for effecting its submergence, 
means for supplying the same with atmos 
pheric air and carrying away the spent air, 
a special arrangement of working compart 
ments, and various other specific details of 
construction to be described hereinafter. 
In the drawings. annexed, Figure 1.is a sec 

tional elevation of a diving-bell embodying 
my present improvements. Fig. 2 is a detail 
view showing the base of the boom and the 
mechanism within the bell for turning the 

same into different axial relations. Fig. 3 is 
an elevation of the structure floating upon 
the surface of the water in the operation of 
unloading a cargo, upon a scow alongside, 
and Fig. 4 a similar view of the apparatus 
employed while resting upon the water-bed 
in the building of a submarine foundation. 
Fig. 5 is a sectional plan of the diving-bell 
with the top of the operating or motor cham 
ber or compartment removed to expose the 
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66. 
contained apparatus. Fig. 6 is a similar view 
taken on the line acac in Fig. 1, showing the 
lower compartments of the bell in plan view. 
Fig. 7 is a representation of the upper side of 
one of the bottom doors of the diver's com partment, and Fig. 8 a vertical section illus 
trating the mode of application of such doors 
to their respective doorways within the sup 
porting-guideway therefor. - 
The diving-bell is shown constructed of a 

cylindrical shell 1, closed at the top and bot 
ton and divided into an upper operating or 
motor compartment 2, a lower central com 
partment or chamber 3, surrounded by a con 
centric diver's compartment 4, and an air-lock 
compartment 6 above the latter and commu 
nicating therewith and with the operating-... . 

8o compartment by means of doors 7 and 8, re spectively. 
3, which is designed to afford space for both 
cargo and water ballast, is provided with a 
bottom door 9 for access thereto from below 
in addition to its lateral doors 5 and up 
per door S. The operating-compartment is 
preferably furnished with a motor, such as 

The lower central compartment 

the gas-engine 10, whose shaft is projected . . 
through the shell and provided external there 
to with a propeller-wheel 11. The rudder 12, 
carried by suitable bearings 13 adjacent to 
the propeller-screw, is provided with a ver 
tical pivot having a worm-wheel 14, meshing 
with a worm 15, whose shaft 16 carries upon 
its inner end a drum 17, from which are led 
the lines 18 for connecting the same with the steering-wheel commonly provided for actu 
ating the rudder. 

95 

To effect the submergence of the 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', are first lowered 

OO 
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I5. 
chamber. 

3. 

- 
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to tie water-bed, and water is then admitted 
to the water-ballast chamber 3 through the 
inlet-pipe 2i, having a valve 22, whose stem 

projects upwardly through the top of the 
said chamber to receive the hand-wheel 22'. 
KA 

in ease the external water-pressure is not 
such as to effect the compression of the con 
tained air sufficiently to admit the required 
volume of water to nearly destroy the buoy 
ancy of the structure the doors 5 may be 
opened for the reception of such confined air 
into the diver's compartment, or the entire ex 
pulsion of such 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 
having been nearly destroyed by the admis 

20 

25 

sion of water ballast and the water-inlet pipe 
closed; the hoisting-drums 20 may now be 
actuated to wind in their lines, which operate 
to draw the structure down to the water-bed, 
the slight buoyancy of the same remaining 
being insufficient to support the weights. 
In order to maintain the shell movably 

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

-' or standards 23 are provided, each having at 

40 

sion and expulsion of water to and from these 
cylinders serves to vary the adjustment of the 
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for act: iting the same. 

its lower end a easter-wheel 24 and formed at 
its upper end with a cylindrical head 23, fit 
ted closely to the bore of a hydraulic cylinder 
25, having its closed upper end connected 
with a Water-supply pipe by means of a three 

35. way valve 26" and with a pressure-gage 27 
for indicating the water-pressure therein. 
The several pressure-gages not only serve to 
show the weight of the cargo with which the 
structure is being loaded or that of the ob jects lifted by its hoisting apparatus, but they 
together serve to indicate whether the load is 
uniformly distributed, so as to adapt the bell 
to float with the floors of its compartments 
levei when caused to rise to the surface. 
The hydraulic cylinders 25 are secured to 

the exterior of the shell by straps 25' or other 
suitable means. It is obvious that the admis 

shell above the water-bed and that by their 
independent connection with the water-sup 
ply pipe they may be made to compensate for 
any/ilnevenness in the water-bed and to main 
tain the floors of the several compartments in 
a level position. 
To enable the diving-bell to handle heavy 

objects in its operations beneath the surface, 
the shell is provided externally with a winch 
26, the shaft. 26' of which is journaled at its 
outer end in a suitable bearing in the bracket 
26", and the inner end is projected through 
the shell and coupled to an electric motor 27 

A swivel-head 28 is 
apied to the top of the bell near the edge, 
with its pitle 28' projected through the same 
and provided with a gear 28", meshing with a 
similar gear upon the crank-shaft 39, with 

crank 30 for actuating the same, and to this 
swivel-head is pivoted the base of the swing 
ing hoom 31, carrying at its outer end the 
pulley-block 32, 6ver which the hoisting-line 
33 from the winch 26 is passed to the object 
to be lifted. . a. 
An upright frame is provided upon the top 

of the shell 1 by the erection thereon of a 
series of two or more pipes 34 from points near 
the edge and converging at the upper ends, 

75. 

which are secured together by a union-piece . 
or yoke 35, from which depends a pulley-block 
36 for use in removing the cargo, as herein 
after explained. A suitable stay-line 31' con 
neets the top of this frame with the outer end 
of the boom for sustaining the latter at the de 
sired angle of elevation in the performance of 
its function. This stay-line may obviously 
be provided with the usual means for varying 
its effective length for changing the angle of 
elevation of the boom when desired. 

8o. 
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Each of the upright pipes 34 is shown in 
communication with the interior of the bell at 
its lower end and provided at the opposite end 
(which is reflexly bent, as indicated in the 
drawings) with a valve 37, whose stem 37 is 
connected to and actuated by a lever 38, piv 
oted at one end to the union-piece 35 and 
carries at its opposite end a float 39 of spher 
ical form. 
engine 10 is connected with the inner end of 

9 

The exhaust-pipe 40 from the gas- . 
one of the upright pipes 34, through which 
the products of combustion are led to the sur. 
to project for the purpose. 
plied to the interior of the bell through one or 
more of the pipes 34. In case the upper ex 
tremities of these supply and exhaust pipes 
are temporarily submerged by waves upon the 
surface or other causes the floats 39 are raised 
and their respective valves thus automatic 
ally closed until the surface of the water drops 
below the mouths of the said pipes, when they 
serve to open the valves in a similar Inanner. 
The operating or motor compartment is fur 

nished with a hydraulic pump 41, driven from 
the gas-engine shaft by a belt-and-pulley con 
nection for supplying power to actuate the 
hydraulic cylinders 25, a dynamo 42, simi 
larly driven, for supplying current for the mo 

-I bo 
face, above which latter the frame is designed 

Fresh air is sup 

io5 

O 
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tor actuating the winch 26, and an air-com -. 
pressor 43, also similarly connected with the 
gas-motor-engine shaft, for storing compressed 
air in the reservoir 44, from which pipes 44 
are led to the cargo-compartment 3 and the 
air-lock compartment 6. 
bers of the apparatus, as well as the motor, 
may obviously be of any suitable type and 
construction. 

Each of these mem 

... I 25 

To provide for the egress and ingress of the . 
occupants of the structure when the latter is 
resting upon the water-bed, the bottom of 
the annular diver's compartment is formed 
with a series of doorways, each adapted to be 
closed by a door 45, having a recess or de 
pression 45" in its upper side. Each of these 
doors is fitted movably within a guideway ex 



tending along the opposite sides of said door 

webs have the inwardly-projecting flanges: 

617,750 f 

ways, upon the under side of the shell, and 
formed of angle-irons 46, whose depending 

46', overhanging the edges of the doors 45, so 
as to support them close to the bottom of the 
shell when not secured in their normal posi 

Each door is fastened in position for tions. 
closing its respective doorway by means of 

O 
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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 
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. 
The diving-bell having been propelled upon 

the surface to the vicinity 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 the doors having 
been closed compressed air is admitted from 
the reservoir 44. By opening a pet.cock 49 
in a pipe 50, projected from the bottom and 
cómmunicating 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 to flow in through the cock as soon as 
such equilibrium between the internal and 
external pressures is reached. When the in 
ner and outer pressures have become equal 
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 45", thereby re 
leasing the door and permitting it to drop 
down upon the supporting-flanges 46' of the 
guideway, upon which it may be slid later 
ally to expose the doorway normally closed by 
it, the bolts 47, lying within the recess, being 
obviously retained out of interference with 

45 

50 

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

coral, or sponge fishing and other operations 
of like character, a diver may stand upon the 
water-bed beneath each doorway, with the 
upper portion of his body within the compart 
ment 4, and reach down with his hands to the 
bottom for the objects for which luc is in 
search, placing them upon the section of the 
floor intermediate to the doorways and slowly 
pushing the diving - bcll along in a given 
course upon its Supporting-wheels as the area, 
of the Water-bed beneath becomes cleared. 
As the cargo accumulates in the outer con 
partment 4 it may be transferred from time 
to time through the lateral doors 5 into the 
cargo and water - ballast compartment 3, 
where it may be retained for delivery after 
the structure ascends to the surface. 

In cases wherein the employment of the 
winch and boom are required these may both 
be actuated from the interior by an occupant 
of the operating or motor compartment, suit 
able dead-lights 51 being provided at conven 

tion. 

ient points in the shell for inspection of the work as it progresses. 
It often happens that the materials to be 

handled in the building of submarine founda 
tions are not deposited sufficiently near the 
site of the foundation for being placed in po 

s 

sition by hoisting apparatus in a fixed posi 
The presentimprovement provides for 

such emergency in its adaptability for be 75 
ing moved while sustaining the object to be 
so placed, its supporting-wheels enabling it 
to traverse the water-bed to compensate for 
the necessarily limited length of the boom. 
The hydraulic cylinders for governing the . 
height of the shell upon its supporting-stand 
ards also provide means for conveniently ele 
vating 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. This feature is 
obviously of iihportance in the gonstruction 
of piers in which the base is of greater area, 
than the upper portion, as in Fig. 4 of the drawings. 
When it is desired to cause the diving-bell 

to rise to the surface, the doors 45 are slid 
back in the guideway under their respective 
doorways and their fastening-bolts secured 95 
in place, when the water coitained in the 
compartment 3 may be expelled through the 
pipe 21 by the admission of compressed air 
at a sufficient pressure, so as to partially re 
store the buoyancy pf the structure. The 

IOO 

hoisting-lines J.9' 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 
eration is effected by removing the doors or 
hatches S and 52 in the tops of the cargo and 
operating compartments, respectively, and 
raising the cargo by means of a bucket 53 or 

the bell to rise to the surface, the remaining. 

IO 

other receptacle fixed to a hoisting-line 54, 
passing over the pulley-block, 36, suspended 
from the upright frame 34 35, as indicated in IFig. 3. 

IFrom the foregoing description it will be 
ubscryed that thu frame 34 35 serves a three 
fold purpose-that of affording an abutment 
for the stay-line attached to the head of the 
boom 31, of providing inlet and exhaust pas 
sages or conduits for the air employed within 

I 15 

the diving-bell, and of supporting the pull 
the compartinent 3. By suitably staying the 
boom 31 the winch 26 and line. 33 may be 
used in connection with the pulley-block 36 
in the operation of transferring 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 
air and gases to and from the interior of the 
structure, it is preferable in practice to add 
at least one more, so as to form a tripod for 

ley-block 36, used in unloading the cargo from 
I 25 

I 30 
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conferring the requisite stifness towitistand plying said cylinders with water for main 
the lateral strain to which it is subjected by 
the stay-line 31'. . . . . 
Each of the rptating shafts piercing the 

5 outershell would in practice obviously be sur 
rounded with a suitable stuffing-box to pre 
vent leakage around the same during the sub 
mergence of the diving-bell, and such stuff 
ing-boxes are shown at certain points, upon. 

ro the annexed drawings, but omitted at others 
"as immaterial to the present improvement. 
Numerous other details of construction have 
also been omitted from the accompanying 

. . . drawings, as they form no part of the pres 
15 ent invention and their illustration in con 

nection herewith would serve no useful pur 
pose. . . . . . . . . 
While the several operative members of the 

apparatus contained within the compartment 
2O2 have been described at some length herein, 

it is to be understood that they are not es 
sential to the present invention, which con 
sists, primarily, in a diving-bell mounted 

- upon supporting-wheels, so that it may be 
25 readily pushed from place to place by the oc 

cupants while resting upon the water bed. 
. Having thus set forth the nature of the in 

vention, what I claim is - , , . 1. A diving-bell mounted upon supporting 
3o, wheels, revoluble independently of mechan 

ism contained within said bell, and adapted 
to be moved freely from place to place while 
resting upon the water-bed. 

2. A diving-bell mounted upon supporting: 
35 wheels each of which is revoluble independ: 

enty of the others and of mechanism con 
tained within said bell, arid adapted to be 
moved freely from place to place while rest 

sing upon the water-bed. . . . . . 
4 o' 3. A diving - bell mounted upon caster 

wheels and adapted to be moved freely in any 
direction by the occupants walking upon the 
water-bed while resting thereupon. 

4. A diving-bell provided with a series of 
- upright supporting-bars secured adjustably 
thereto as described and provided each with 
a caster-wheel upon its lower end whereby 
said diving-bellis adapted to be moved freely 
in any direction while upon the water-bed and 
in any of the adjustments of its supporting 
bars. . . . . 

5. A diving-bell provided with a series of 
upright hydraulic cylinders, a corresponding 
series of supporting-bars provided eagh with 
a caster-wheel upon its lower end and having 
its upper end fitted in one of said hydraulic 
cylinders to serve as a plunger therefor, and 
means for supplying water to said cylinders 
and maintaining said bars at the required 
height therein. - 

6. A diving-bell provided externally with a 
series of upright hydraulic cylinders, a corre 
sponding series.of supporting-barg provided 

45 

So 
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each with a caster-wheel upon its lower end 
and having its upper end fitted in one of said 

: hydraulic cylinders to serve as a plunger 
therefor, and means for independently slip 

drums, as and for the purpose set forth. 

block, and a line leading from said winch 

taining each of said bars at the required 
height in is respective cylinder. . 70. 

7. A diving-bell provided externally with a . series of upright hydraulic cylinders, a corre 
sponding series of supporting-bars provided 
each with a caster-wheel upon its lower end 
and having its upper end fitted closely within 75 
one of said hydraulic cylinders to serve as a 
plunger therefor, a system of pipe connections 
and valves for manipulating said cylinders 
individually, and a water-gage connected . 
with each of said cylinders to indicate the 8o 
pressure therein. . . . . . ; . 

8. A diving-bell provided with depending 
wheels for supporting the same movably upon 
the water-bed, valves for the admission and ... 
expulsion of water ballast, hoisting-drums 
mounted exterior to said diving a bell and 
means for actuating the same, and weights 
suspended by suitable cables from said hoist 
ing drums, as and for the purpose set forth. 

9. A diving beli provided with depending go . 
wheels for supporting the same movably upon - 
the water-bed, waives for the admission and 
expulsion of water ballast, hoisting-drums 
mounted upon shafts journaled in brackets 
secured to the exterior of said diving-bell and 95 
projected through stuffing-boxes within the 
same, weights suspended by suitable cables 
from said hoisting-drums, and crank-gearing 
within the diving-bell for actuating said 

co 

10. A diving-bell provided with a winch 
mounted externally to and actuated by means 
within the diving-bell, a boom swiveled in the 
top of said bell and provided with a pulley. 

Io5 
over said pulley-block. . 

li. A diving-bell provided with a winch . . 
mounted externally to and actuated by a mo 
tor within the said diving-bell, a booin 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 said pintle for turning the same, a pulley 

o 

block applied to the outer end of said boom, 
and a line. leading from said winch over said II 5 
pulley-block. . . . . . 
12. A diving-beil provided with a winch 

nrouted, externally to and actuated by a tag 
tor within said diving-bell, a boom having its 
base pivoted to a swivel-bearing whose pintle 
is projected through the wall of said bell and 
actuated by mechanism within the latter, a 

2 

pulley-block at the outer end of said booin, 
an upright frame projected from the top of 
the bell, a stay-line connecting the top of said 
frame with the outer end of said boom, and 
a line running from said winch over said pull 
ley-block. . . . 
- 13. A diving-bell provided with a winch 
mounted externally to and actuated by a mo 
tor within said diving-bell, a bi ni mounted. 
externally upon said bell and carrying a pull 
ley-block, a frame projected upwardly from 
the top of said bell and formed of pipes open. 

I25 
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and a connection between said valve-stem and 

25 
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at their upper ends aid communicating at 
their lower ends with the interior of said bell, 
a stay-line connecting the top of said frame 
with the outer end of said boom, and a line 
running from said winch over said pulley. 
block. - 14. A diving-bell constructed with an up 
Wardly-projecting pipe in communication at 
the lower end with the interior of the bell and 
provided at the upper end with a valve hav 
ing a suitable stem, an actuating-lever for 
said valve pivoted at one end upon said pipe 
and carrying at the other end a suitable float, 

its actuating-lever. 
15. A diving - bell constructed with up 

Wardly-projecting pipes extending from the 
oilter edges of the top and secured together 
at their upper ends to form a rigid frame, 
said pipes coin municating at their lower ends 
with the interior of the bell and having their 
upper extremities reflexly bent and provided 
with valves having suitable stems, actuating 
level's for said valves each pivoted at one end 
to a suitable fulcrum and carrying at the op 
posite end a float, and connections between 
said valve-stems and their respective actuat 
iiig-levers. 

lf. A diving-bell constructed with two up 
Wardly-projecting pipes each provided at its 
tipler end with an automatically-closing valve 
act lated by incans of a si italle float and lav 
ing its lower end in communication with the 
interior of Said bell, and a gas-engine within 
Said bell drawing its air-supply directly from 
tle interior of the same and arranged to ex 
haust through ouc of said valved pipes. 

17. A diving-bell provided with means for 
effecting its sit) mergence and with independ 
ently-revoluble wheels for supporting it upon 
the Water-bed, it doorway in its bottom, and 
it door for maintailing the same normally 
(loSct and provided with means for fasten 
ing the Sinic detachably to enable it to be 
Wholly rejloved fro) said doorway. 

ls. A living-bell provi?ied will leans for 
effecting its subjergence and with depend 
i!g Whi:cs for supporting it upon the water 
}(:(l, to Ways in the botton ()f the same, and 
(loor's fittel innovably to suitable guideways 
ill (late () laintain Suid doorways nor 

it fly ('losed. 1. \ (living-i'il 'ovided with neans for 
II (::till g its still crgelice and with (lebend 

iiig Who'ls for supporting it upon the water 
l)', a circular series of doorways in the pot 
t. ill (:::: Celti'it' guil's idjacent, to aid inclos 
iig Siti le). I'Wily's, all ( ; series of sliding 
(l) 1's fitt?' ( \ally it we () sail guides and 

adapted to maintain said doorway's normally 
closed. 20. A diving-beil provided with means for 
effecting its submergence, and w."h depend 
ing wheels for supporting it upon the Water 
bed, doorways in the bottom, guidi 2s applied 
to the under side of the bell upc opposite 
sides of said doorways and extending beyond 
the same, said guides being forme nf angle 
bars with overhanging flanges as Scribed, 
and doors fitted movably between said guides 
and supported adjacent to the bottom of the 
bell by said overhanging flanges, as and for 
the purpose set forth. 21. A diving-bell provided with means for 
effecting its submergence and with wheels for 
supporting it upon the Water-bed, doorways 
in the bottom, guides upon the under side of 
the bell extending along the opposite sides 
of said doorways and beyond the same, said 
guides being formed of angle-ba's with over 
hanging flanges as described, doors each hav 
ing one side recessed fitted movably between 
said guides and supported by said overhang 
ing flanges with their recessed sides adjacent, 
to the under side of the bell, and fastening 
bolts provided with suitable clamp - nuts 
hinged within the recessed sides of said doors 
and adapted to engage notches therefor in 
the edges of the doorways, as and for the pur 
pose set forth. - 22. A diving-bell provided with an upper op 
erating-compartment, a lower central cargo 
compartment and surrounding diver's com 
partment provided with a series of bottom 
doors, door's establishing communication be 
tween said cargo and diver's compartments, 
and dool's in the tops of said cargo and oper 
ating compartments for use in removing the 
cargo, as and for the purpose set forth. 

23. A diving-bell provided with an upper op 
crating-compartment, a lower central cargo 
compartinent, and a surrounding diver's con 
partinent provided with bottom doors, doors 
establishing collamullication between said 
cal'go and liver's compartinents, central doors 
in the tops of said cargo and operating colm 
part inclits, a frate projected upwardly from 
the top of the bell, and a pulley-block sus 
lended fron said frane over said central 
door's of the operating and cargo compart 
ments, as and for the purpose set forth. 
Signed at, Baltimore city, in the State of 

Maryland, this 25th day of May, A. D. 1897. 
SINION LAKE. 

Witnesses: 
E1.13 ERT T} ( \ls (N, 
.J. C. I. A KE, 
l'E.X. R. St. Li, \ AN. 
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